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M E M O R A N D U M 

DATE: February 28th , 2023 

TO: San Jacinto Regional Flood Planning Group 

CC: City of Baytown; Texas Water Development Board 

FROM: Evan Adrian, PE, CFM, ENV SP; Jacob Torres, PhD, PE, CFM, D.WRE; Cristian Ayala, EIT 

PROJECT NO.: 10-220120-00       

PROJECT: TWDB San Jacinto Regional Flood Plan 

SUBJECT: Danubina Street Storm Sewer System Improvement Plan Benefit-Cost Analysis    

The evaluation for the Danubina Street Storm Sewer System Improvement was conducted in 2020 as part 

of the CDBG-MIT Application prepared by the City of Baytown and Dannenbaum Engineering Corporation. 

The storm sewer system for Danubina Street was identified as a critical system due to excessive flooding 

during frequent storm events. The proposed project objective is to help mitigate flooding concerns for 

more frequent rainfall events while reducing flooding risks for the 100-year storm event. The 

improvements include improving the Hull Gully channel, detention, and storm sewer improvements along 

Hunnicutt Street. The CDBG-MIT Application is included as Appendix 1. 

The Texas Water Development Board (TWDB) requires each Flood Mitigation Project (FMP) included in a 

regional flood plan to have a benefit/cost analysis (BCA) performed. The CDBG-MIT Application prepared 

by the City of Baytown and Dannenbaum Engineering Corporation did not include a BCA. This 

memorandum documents a benefit cost analysis performed for the Danubina Street Storm Sewer System 

Improvement Plan by Torres and Associates within the regional flood planning process. 

Benefit Cost Analysis Methodology 

TWDB developed the Benefit-Cost Analysis (BCA) Input Tool to facilitate the calculation of flood mitigation 

benefits due to FMP. The TWDB BCA Input Tool is provided as Appendix 2. This tool receives input of 

existing and proposed conditions to determine expected benefits related to the construction of the FMP 

in question. The benefits considered in the analysis include the reduction in damages to residential 

structures, commercial structures, and social benefits. The BCA Input Tool was modified to handle the 

nearly 20,000 structures included in the analysis. The modified BCA Input Tool is provided as Appendix 3. 
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The BCA Input Tool was used in conjunction with the Federal Emergency Management Agency (FEMA) 

BCA Toolkit v6.0.0. The FEMA BCA Toolkit is provided as Appendix 4. Social benefits used in the analysis 

were developed within the FMEA Benefit-Cost Calculator. 

Project Costs 

According to the report, the overall cost to design and construct Phase 1 of the Danubina Street Drainage 

Improvements was estimated to be $18,467,088 based on 2020 construction costs. The conveyance 

improvements were assumed to have a useful life of 30 years. The project cost used in the BCA includes 

Construction (70%), Engineering (12%), Acquisition (11%), and Administration (7%). The annual 

maintenance cost is estimated at $0. 

Benefit Cost Analysis 

1.1 Building Information 

The “Texas Buildings with SVI and Estimated Population (November 2021)” dataset provided by TWDB for 

Regional Flood Planning was used to determine building sizes and building types. The Finished Floor 

Elevations (FFE) for all structures were assumed to 0.5 feet above ground level and all structures were 

assumed to be 1 story. Based on the provided building types, structures were reclassified as either 

residential, commercial, industrial, or agricultural. Public buildings were reclassified as commercial 

structures. Buildings marked as “Vacant or Unknown” in the TWDB dataset were reclassified as 

agricultural buildings. 

1.2 Flood Hazard Data 

The flood depths for each structure within the study area was determined for the 1 percent, 10 percent, 

and 20 percent annual chance events. The flood hazard data was obtained from the depth grid data 

resulting from hydrologic and hydraulic models developed as part of the CDBG-MIT Application. All 

hydrological and hydraulic analyses were completed by Dannenbaum Engineering Corporation. No 

hydrologic or hydraulic models were provided as part of this analysis. The baseline structural flood 

damages are included in Table 1. 
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Table 1. Summary of Damages by Recurrence Interval for Without and With Project Conditions 

1.3 Expected Flood Damages After FMP Implementation 

For the structures analyzed, the Danubina Street Storm Sewer Improvement plan results in $13,755,112 

in standard mitigation benefits and $466,201 in other benefits from a residual value of investment. 

1.4 Benefit-Cost Analysis Summary 

The benefit-cost analysis for this project was completed using the FEMA BCA Tool Version 6.0. The final 

benefit-cost ratio (BCR) with standard benefits was determined to be 0.96. 

Table 2. Benefit-Cost Analysis Summary 

Without Project With Project Without Project With Project Without Project With Project 

Residential Flood Damage $12,510,105 $2,669,320 $3,964,534 $0 $2,551,824 $0 

Commercial Flood Damage $1,072,743 $246,280 $162,831 $0 $53,782 $0 

Total Structural Damage $13,582,849 $2,915,600 $4,127,364 $0 $2,605,606 $0 

1% AEP Storm 10% AEP Storm 20% AEP Storm 
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Appendix 5-4AO: 
Mary’s Creek Conveyance Improvements 



Assumptions for Mary’s Creek - 063000063 
TO:   San Jacinto Regional Flood Planning Group 

CC:   City of Pearland  

  Texas Water Development Board 

FROM: Judith Lamptey  

SUBJECT: Mary’s Creek Conveyance Improvements Benefit-Cost Analysis 

DATE:  03/10/2023 

PROJECT:  San Jacinto Regional Flood Plan 

 

Data Collection 

• Texas Buildings with SVI and Estimated Population (November 2021) from the TWDB Datahub  

• Land Parcels from the TWDB Datahub 

• Waster Surface Elevation Raster 

• Terrain 

• Capital and Operation & Maintenance costs  

• Project Lifespan 

Tools  

• TWDB Benefit-Cost Analysis (BCA) Input Tool   

• FNI Adapted TWDBE BCA Input Tool  

• FEMA BCA Toolkit 

Data Processing 

A residential threshold was in place to assure that the dataset has no extraneous buildings, such as 

garages and sheds which can skew the BCA’s result. The Texas buildings are categories in Simp type that 

vary from public, residential, commercial, and industrial. Removing the extraneous building was 

performed by defining query for residential property under 500sq-ft in GIS, then inspected before 

deleting it from the dataset. 

Extracting Damage Depths 

Due to the lack of information for the Finished Floor Elevation, the initial assumption was that the 

homes were elevated 0.5ft from the terrain. the Water Surface Elevations (WSE) were used to access 

the damage depth.  A new attribute field was added to the building inventory to generate the area of 

each structure before using the GIS tool, features to point to convert all the structures to points 

Assumptions 



All critical facilities, per FEMA BCA toolkit instruction, were to have a separate Mitigation Action from 

commercial property. Consequently, a new tab was added the FNI Adapted TWDBE BCA Input Tool 

spreadsheet. All critical Infrastructure were treated as school.   

1. FFE assumed to be 6" above terrain. This can be varied spatially if regions are drawn in GIS and each 

structure has an associated value. 

2. All structures were assumed to be 1 story.  

3. Public Buildings were treated as commercial buildings. 

4. Vacant or Unknown Buildings were treated as Agricultural Buildings and use the lowest structure 

value in TWDB spreadsheet.  

5.  Critical Infrastructures were treated as schools. 

 

 

Results 

Table 1. Total Number of Structure in Mary's Creek Benefit Cost Analysis 

Agricultural 35 

Correctional Facility 35 

Commercial 1039 

Fast Food 1039 

Critical Infrastructure 5 

Schools 5 

Industrial 28 

Industrial - Light 28 

Public 26 

Fast Food 26 

Residential 17503 

Average Home 3937 

Large Home 12334 

Small Home 1232 

Vacant or Unknown 469 

Correctional Facility 469 

 

Table 2. Mary's Creek Impact by Recurrence Intervals from Texas Water Development Board 

Mary's Creek 

  50 - year storm 100 - year storm 500 - year storm 

Project 
Impacts by 

Baseline Project Baseline2 Project2 Baseline3 Project3 



Recurrence 
Interval 

Residential 
Flood 
Damage 

$27,795,015  $1,110,636  $52,146,203  $2,479,664  $269,081,668  $45,963,940  

Commercial 
Flood 
Damage 

$5,624,096  $2,874,351  $11,574,925  $4,324,918  $102,753,469  $33,330,424  

Critical 
Infrastructure 

- - $120,089  - $268,616  - 

Total $33,419,111  $3,984,987  $63,841,217  $6,804,582  $372,103,753  $79,294,364  

 

 

Table 3. Summary of Mary's Creek Analysis from Benefit Cost Analysis Spreadsheet. 

Input Into BCA Toolkit       
        
Project Useful Life 30 years   
        
Event Damages Baseline Project   
50 - year storm $32,762,865  $3,906,734    
100 - year storm $62,589,934  $6,670,962    
500 - year storm $364,823,090  $77,737,273    

Results from BCA Toolkit:     
        
Total Benefits from BCA Toolkit $25,297,654     
Other Benefits (Not Recreation) $0     
Recreation Benefits $0     
        
Discounted Total Costs from TWDB 
Spreadsheet $154,039,885     
        
Net Benefits $25,297,654     
Net Benefits with Recreation $25,297,654     
        

Final BCR 0.16     

        

Final BCR with Recreation 0.16     
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Blalock Road Drainage Improvements BCA Memorandum 



Assumptions for Blalock – 063000327 
TO:   San Jacinto Regional Flood Planning Group 

CC:   City of Piney Point Village 

  Texas Water Development Board 

FROM: Judith Lamptey  

SUBJECT: Blalock Benefit-Cost Analysis 

DATE:  03/10/2023 

PROJECT:  San Jacinto Regional Flood Plan 

 

 

Data Collection 

• Texas Buildings with SVI and Estimated Population (November 2021) from the TWDB Datahub  

• Land Parcels from the TWDB Datahub 

• Waster Surface Elevation Raster 

• Terrain 

• Capital and Operation & Maintenance costs  

• Project Lifespan 

Tools  

• TWDB Benefit-Cost Analysis (BCA) Input Tool   

• FNI Adapted TWDBE BCA Input Tool  

• FEMA BCA Toolkit 

Data Processing 

A residential threshold was in place to assure that the dataset has no extraneous buildings, such as 

garages and sheds which can skew the BCA’s result. The Texas buildings are categories in Simp type that 

vary from public, residential, commercial, and industrial. Removing the extraneous building was 

performed by defining query for residential property under 500sq-ft in GIS, then inspected before 

deleting it from the dataset. 

Extracting Damage Depths 

Due to the lack of information for the Finished Floor Elevation, the initial assumption was that the 

homes were elevated 0.5ft from the terrain. the Water Surface Elevations (WSE) were used to access 

the damage depth.  A new attribute field was added to the building inventory to generate the area of 

each structure before using the GIS tool, features to point to convert all the structures to points 



Assumptions 

All critical facilities, per FEMA BCA toolkit instruction, were to have a separate Mitigation Action from 

commercial property. Consequently, a new tab was added the FNI Adapted TWDBE BCA Input Tool 

spreadsheet. All critical Infrastructure were treated as school.   

1. FFE assumed to be 6" above terrain. This can be varied spatially if regions are drawn in GIS and each 

structure has an associated value. 

2. All structures were assumed to be 1 story.  

3. Public Buildings were treated as commercial buildings. 

4. Vacant or Unknown Buildings were treated as Agricultural Buildings and use the lowest structure 

value in TWDB spreadsheet.  

5.  Critical Infrastructures were treated as schools. 

 

 

Results  

Table 1. Total Number of Structures Type in Blalock in Benefit Cost Analysis 

Public 20 

Fast Food 20 

Residential 691 

Average Home 89 

Large Home 581 

Small Home 21 

Vacant or Unknown 7 

Correctional Facility 7 
 

Table 2. Summary of Blalock Analysis from Benefit Cost Analysis Adapted Spreadsheet. 

            

  25 - year storm 100 - year storm   

Project Impacts by Recurrence 
Interval Baseline Project Baseline2 Project2   
Residential Flood Damage $325,367  $154,533  $154,533  $0    
Commercial Flood Damage $0  $0  $0  $0    
Flooded Streets from TWDB 
Spreadsheet $0  $0  $0  $0    
Utility Impacts from TWDB 
Spreadsheet $0  $0  $0  $0    
Agricultural Losses from TWDB 
Spreadsheet $0  $0  $0  $0    



Low Water Crossing Damages from 
TWDB Spreadsheet $0  $0  $0  $0    

  $325,367  $154,533  $154,533  $0    
            
            
Other Project Impacts Benefits         
Water Supply Benefits from TWDB 
Spreadsheet $0          
Environmental Benefits from TWDB 
Spreadsheet $0          
Residual Value of Investment from 
TWDB Spreadsheet $0          
Recreational Benefits from TWDB 
Spreadsheet $0          
            

            
            

Input Into BCA Toolkit           
            
Project Useful Life 30 years       
            
Event Damages Baseline Project       
25 - year storm $325,367  $154,533        
100 - year storm $154,533  $0        
            

Results from BCA Toolkit:           
            
Total Benefits from BCA Toolkit $78,028         
Other Benefits (Not Recreation) $0         
Recreation Benefits $0         
            
Discounted Total Costs from TWDB 
Spreadsheet $19,245,423         
            
Net Benefits $78,028         
Net Benefits with Recreation $78,028         
            

Final BCR 0.004         

            

Final BCR with Recreation 0.00         
            

 

Table 3. Summary of Benefit Cost Analysis frow Texas Water Development Board. 

Input Into BCA Toolkit       

      



Project Useful Life 30    

      

Event Damages Baseline Project   

25 - year storm $157,628  $0    

100 - year storm $331,884  $157,628    

        

        

Total Benefits from BCA Toolkit $78,028    

Other Benefits (Not Recreation) $0    

Recreation Benefits -    

      

Total Costs $19,323,451    

      

Net Benefits 
-

$19,245,423    

Net Benefits with Recreation 
-

$19,245,423    

      

Final BCR  0.0 

    
Final BCR with Recreation 0.0 
    

 



Appendix 5-4AQ: 
Rivershire West – Alligator Creek and Grand Lake BCA 

Memorandum 



Assumptions for Rivershire West - 063000453 
TO:   San Jacinto Regional Flood Planning Group 

CC:   City of Conroe  

  Texas Water Development Board 

FROM: Judith Lamptey  

SUBJECT: Rivershire West – Alligator Creek and Grand Lake Watersheds Benefit-Cost 

Analysis 

DATE:  03/10/2023 

PROJECT:  San Jacinto Regional Flood Plan 

 

Data Collection 

• Texas Buildings with SVI and Estimated Population (November 2021) from the TWDB Datahub  

• Land Parcels from the TWDB Datahub 

• Waster Surface Elevation Raster 

• Terrain 

• Capital and Operation & Maintenance costs  

• Project Lifespan 

Tools  

• TWDB Benefit-Cost Analysis (BCA) Input Tool   

• FNI Adapted TWDBE BCA Input Tool  

• FEMA BCA Toolkit 

Data Processing 

A residential threshold was in place to assure that the dataset has no extraneous buildings, such as 

garages and sheds which can skew the BCA’s result. The Texas buildings are categories in Simp type that 

vary from public, residential, commercial, and industrial. Removing the extraneous building was 

performed by defining query for residential property under 500sq-ft in GIS, then inspected before 

deleting it from the dataset. 

Extracting Damage Depths 

Due to the lack of information for the Finished Floor Elevation, the initial assumption was that the 

homes were elevated 0.5ft from the terrain. the Water Surface Elevations (WSE) were used to access 

the damage depth.  A new attribute field was added to the building inventory to generate the area of 

each structure before using the GIS tool, features to point to convert all the structures to points 



Assumptions 

All critical facilities, per FEMA BCA toolkit instruction, were to have a separate Mitigation Action from 

commercial property. Consequently, a new tab was added the FNI Adapted TWDBE BCA Input Tool 

spreadsheet. All critical Infrastructure were treated as school.   

1. FFE assumed to be 6" above terrain. This can be varied spatially if regions are drawn in GIS and each 

structure has an associated value. 

2. All structures were assumed to be 1 story.  

3. Public Buildings were treated as commercial buildings. 

4. Vacant or Unknown Buildings were treated as Agricultural Buildings and use the lowest structure 

value in TWDB spreadsheet.  

5.  Critical Infrastructures were treated as schools. 

 

 

Results  

Table 1. Total Number of Structures Type in Rivershire’s  Benefit Cost Analysis 

Agricultural 2 

Correctional Facility 2 

Commercial 24 

Fast Food 24 

Critical Infrastructure 2 

Schools 2 

Industrial 11 

Industrial - Light 11 

Public 4 

Fast Food 4 

Residential 838 

Average Home 134 

Large Home 692 

Small Home 12 

Vacant or Unknown 95 

Correctional Facility 95 

Grand Total 976 

 

Table 2. Rivershire's Damage Impact by Recurrence Intervals from Texas Water Development Board. 

 100 - year storm 

Project Impacts by Recurrence Interval Baseline Project 



Residential Flood Damage $22,883,464  $1,581,706  

Commercial Flood Damage $1,502,948  $473,108  

Critical Infrastructure $788,373  - 

Total $25,174,785  $2,054,814  

 

Table 3. Rivershire's Damage Impact by Intervals from Adapted Spreadsheet. 

            

  100 - year storm 500 - year storm   

Project Impacts by Recurrence 
Interval Baseline Project Baseline2 Project2   
Residential Flood Damage $22,434,105  $1,550,646  $0  $0    
Commercial Flood Damage $2,415,430  $463,818  $0  $0    
Flooded Streets from TWDB 
Spreadsheet $0  $0  $0  $0    
Utility Impacts from TWDB 
Spreadsheet $0  $0  $0  $0    
Agricultural Losses from TWDB 
Spreadsheet $0  $0  $0  $0    
Low Water Crossing Damages from 
TWDB Spreadsheet $0  $0  $0  $0    

  $24,849,535  $2,014,464  $0  $0    
            
            
Other Project Impacts Benefits         
Water Supply Benefits from TWDB 
Spreadsheet $0          
Environmental Benefits from TWDB 
Spreadsheet $0          
Residual Value of Investment from 
TWDB Spreadsheet $0          
Recreational Benefits from TWDB 
Spreadsheet $0          
            

 

Table 4. Summary of Benefit Cost Analysis from Texas Water Development Board. 

Input Into BCA Toolkit   

      

Project Useful Life 30    

      

Event Damages Baseline Project   

100 - year storm $23,671,837  $1,581,706    

        

        



Total Benefits from BCA Toolkit $2,868,933    

Other Benefits (Not Recreation) $0    

Recreation Benefits -    

      

Total Costs $26,418,115    

      

Net Benefits 
-

$23,549,182    

Net Benefits with Recreation 
-

$23,549,182    

      

Final BCR  0.1 

    
Final BCR with Recreation 0.1 
    

 

 

Table 5. Summary of Benefit Cost Analysis from Adapted Spreadsheet. 

Input Into BCA Toolkit       
        
Project Useful Life 30 years   
        
Event Damages Baseline Project   
100 - year storm $24,849,535  $2,014,464    
500 - year storm $0  $0    
        

Results from BCA Toolkit:     
        
Total Benefits from BCA Toolkit $2,868,933     
Other Benefits (Not Recreation) $0     
Recreation Benefits $0     
        
Discounted Total Costs from TWDB 
Spreadsheet $26,418,115     
        
Net Benefits $2,868,933     
Net Benefits with Recreation $2,868,933     
        

Final BCR 0.11     

        

Final BCR with Recreation 0.11     

        



Appendix 5-4AR: 
Warren Lake and Dam 



INCE ENGINEERING, LLC 

Warren Lake 
Hydrology and Hydraulic Analysis 

Hockley, Texas 
Harris County 

April 10, 2014 

Written Report 

Appendix 1 

General Plan & Profiles 

Appendix 2 

Dam and Reservoir Data 

Appendix 3 

Hydrology Data 

Appendix 4 

PMP and PMF Data 

Appendix 5 

SITES Analysis 



'NARRRN I.AKE DAM 
HYDROLOGY ANO HYDRA LIC 

ANALYS IS Rl~POUT 

INTROD CTION 
The Kuty Prairie Conservancy tmd Wl:\tTcn R,mch own Warren Lake in partnership with Kaly 
Prairie Conscrv~tncy being the major Sharcl1oldcr. Warren Lake is locacc<l apprnximate ly 2 miles 
s<.>uth of Hockh!y, I larris County, Texa . The owners plan 10 rehabili tate the dam. The plans fo1 
rehabil itation include removal of trees, patching borrow holes. removing debris for the 
embankment slopes. providing a structural chute spillway. excavating the shorcJinc to provide an 
area for marsh vegetation and adding e1uthfill over .ind downst ream of the cxi ·ting cmb1tnkmcnt. 
The new embankment w ill havl.! a non-typical look with an en-even top with rounded edges and 
Out slopes to blend into the exi~ting topogrnphy. The proposed concept plan for modifying the 
dam wa.<i developed by Kevin Shanley with S\VA Group. The concept drnwing is included in 
Appendix I. Katy Prairie Conservancy requested a hydrology and hydraulic study to determine 
if U1e new strncture will meet TCEQ requirements. lncc Engineering perfonncd studies and 
completed a report ent itled "Hydrology and Hydraulic Analysb Report". This ,~port was based 
on the TCEQ'~ rules in place at that lime. 

SCOPR OF THIS STUDY 
Katy Prairie Conrervru1cy contracted with lncc Enginee1fog to per fol'm a hydrology and 
hydraulic (H&H) tudy based on the revised rules and consider ing the dam as a significant 
hazmd. The scope consists of determining the adequacy of the top of dam elevation to contain 
1hc probable m~iximum nood (PMr) for u .scric." of frequency as outlined by TCEQ mies. The 
basis for this Hnulysis i. Texas Administrative Code (TAC) Chapter 299, titled " Dams and 
Reservoi1. and T CEQ,s publication " I lydrologic and l lydrnulic Guidelines for Dams in Texas". 

SURvgy 
A lopography urvey was performed by Ince Surveying and Engineering from Whitney, Texas. 
The area urvcycd includes; the entire property ~iround W<1rrcn Lake bound by the county r<>Jld 

on the wcsl, the north propert y line and the fence l ine east of the Wan-en Lake. The bcarin~ and 
distances are basec.l on Texas Slate Plane Coordinate System, South Central Zone 4204, NAD 83 
as establi . hed using T rimble YRS Network . All elevations were eswbl ished u ing T rimble VRS 
Network and Gc-0id 2009 adjustment. 

DAM ANO RESERVOIR DATA 
The oricnt~tion, Juyout und topogn,phy of the exiting dam nnd reservoir is hown in Appendix I. 

[ l_;11_J!rCl._CljJ.-;s 
TCEQ ha. the class ification of thi. dam as . ignificant. There ate strnctures below the 
embankment that could have an influence on the clas i fication. Since it i s unknown at this lime 
whether these structures will cause a haza1·d change. this analysis will assume the dmn is high 
hazard. 

Si1& of D13m -(From 30 TAC 21 99. 13) 
l ntcrmccliatc - Appendix 3 contains a table for determinin~ the classifit:ation si1.e. 

Pt·imary Ptincipal Spillway 
Crest Elevation: 192.0 n. (NAVD 88) 



Conduit : Assumed 36-inch smooth steel with cransition 10 24-inch com,gatcd metul at 
downstream toe. The pipe is in poor conditions and docs nol appear lo be runc1ic.)11ing. 
The routing of hydrograph 1hro11gh the structure assumes minimal principal s1>illway 
discharge. 

Inlet: 36-inch smooth steel 
Length: Approx. 280 ft. 

Secondary P1'ind pal Spillway 
20-inch smooth steel siphon pipe - II appears lo inoperable 

AuxiJic1ry CEm~rgcncy) Snillw~•v 
Lcfl Abutment - Crest Elevation:::! 194.0 ft. 
Right Abutment - Crest Elevation= 196.0 
Width: 50ft. 
l)rpe: Vegetated 

Dam 
Crest Elc,1ntion: 201.0 rt. 
Top Width: 7 lo 12 ft. 
Side Slopes: Val'ies from 2 horizontal to I vertical to 6 horizontal lo I vertical 

Storage 
The stage storage tabJc was developed from the topography urvey performed by lnce Surveying 
and Engineeri ng. Appendix 2 hows the stagc-stornge ci1lcuh1tion for the existing and proposed 
modified n;scrvoir. 

The review of the survey l'evealed an unusual feature for Warren Lake. The topography on the 
east side at the upper end of the reservoir is lower in elevation t11an the auxiliary spillway that 
was conslmccion adjacent to the dam. The topography is such that this natun1I s:1dcllc provides 
significant capacity for passage of floodwa1c1~. Appendix I showi- a h1yout of the W nrren Luke 
and the saddle. 

HYDROLOGY DATA 
Drnina.ge A!'ea (DA): 
The DA is 2,966 acres and was dcrermined from USGS topography quad maps and contour maps 
on Harris County's wcbpage. The wcbpagc contafos maps with 2-foot contours 1hat were 
interpolated from the 2008 USGS I 0-foot contours. Sec Appendix 3 for dminage area map for 
details. 

Curve Number (CN): 
CN was dete1·mined using Natural Resources Conservation Service (NRCS) standiu·d methods. 
Harris County Soils Survey. aerial photos, field review and NRCS's Techn ical Release 55 
(TR5S) computer program. Soils in the drainage urcn arc Hockley, Hydrologic Group B; Ka1y 
and Scgno, HydroJogic Group C; and W(>cklcy. llycirologic Group 0 . Current land use is 
pasture in g<l()d condit ion. Appc.!lldix 3 shows the calcul ation of the CN. 

CN (condi1 ion fl)= 78 
CN (condition I) - 60 
CN (condition 111) = 90 
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Time or Q,>n!,:CO~r.-llion (Tc1 
The time of concentration was calculated by TR-55 and the K irpich methods. Procedure 
contained in NRCS-TR55 uses now characteristics to determine time of concentrat ion. 

TR55 procedure: 
Length= JOO feel. ·lope= .03 fc/fl ovcrlund now. 
Length = 1,400 feet, ·lope= .036 fl/ft shallow now. 
Length = 20.530 foct • .slope = .0017 ft/ft channel tlow. 
Lt!ngth und d evation fa ll were decermined f rom Harris County contour data avai lablc on their 
web page. 
T1; = 3.2 hours. 

The K lfpich method wa also calculated. 
Length = 22.030 f~t 
Elevation drop= 36 feet 
Tr = 3.4 hrs 

A Tc of 3.2 hou~ was used in SITES. The calculations for 'f c arc shown in Appendix 3. 

RainfalJ Data: 
TCEQ' s Hydrologic Design Criteria from 30 TAC 299. 15 indicat~ the de.•dgn flood for an 
inlcrmcdiat~ size high hazard dam is 75% PMF. Appendix. 3 contains a table for determining the 
design flood as dictated by the i:r..e and ha:z.ard cJass for dams. The PMf is the mnoff produced 
from the pmbable maximum precipitation (PMP). 

From T able 4.1 of "Hydrologic and Hydraulic Gllidclincs for Dams i n Texas", the dam ~hall be 
analyzed for the following 75% PMF storm durat ions: 1-huur, 2-hour, 3-houi·, 6-hottf, 12-hour. 
24-hour. and 72-ho,ir. 

The PMP for the 6, 12. 24, 48, 72 hour storms were obtained from Hydrometcorological Report 
51 (I IMR 51 ). The I hou1· PMP was obtained from HMR 52. The 2 and 3 hour PMP were 
obtai ned by interpolating the plot of the above on semi-log plot . Appendix 4 contains the 
procedure and calculations of the 75% PMF. 

A detcnn ination was made on an equivalent rainfall that would produce 75% of the PMF 
hydrogrnph. 

SITES MODEL 
NRCS'S SITES prog.mm was used for the H& l:-1 annly is. SIT ES models watershed nmoff from 
a rainfall event and then mutes the rcsul tmg hydrogrnph through a dum to hydraulicall y 
proportion the principal spillway Hnd auxiliary spillway. STTF.S rum; were performed for all 
durations for the exist ing dam. Only the 2-yr duration was run for the modified dam. because it 
closely matched the 2-yr duration nrn for the existing dam. Since the two 2-yr duration closely 
matched, the same 1e.~uh. can be expected for all durations. 

The principal spillway flow for the exist ing dam was considered min imal since the spillw,1y 
appears not to be funct ioning. A minimum data cn1ry forche principttl spi llway wa.c; entered for 
the existing dam to make the SJTES progmm run. Tl1c pt'Opo,,;ed modified dam includes a 40 feet 
,vidc weir with 6 feel wide hy I-fool high orifice located belo w the weir c1•es1. A hydmulic 
program w.ts used I() develop a discharge rating for this proposed spillway. The discharge rating 
is considered con ervative for chis analysis. 
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A hydraulic rating was devc.loped for euch of the ten and right spi llways adjace,u to che dam and 
for che upstl'eam saddle. The spillway ,·atings were developed using standard hydraulic methods. 
The modified plan does not include any changes to the existing auxi liaiy spillway other than 
mjnor reshaping. T he auxiliary spillways capacity ratings arc the s.imc for both the existing and 
modified dams, Appendix 2 hows 1hc calculations for the spillways. T he tahlc hclow is a 
summary of pct1k d cvntions for the storm duration runs for the 75% PM F. The detailed SITES 
runs for the existing dam and the 2-yr duralion run fol' the modified dam are shown in Appendix 
5. 

- ...
Storrn Dumtion Rainfall Inflow Peak Peak Elev. Peak Elev. 

(hou,.) ( in) (cfs) Existi ng Dam M odified Dam 

I 13.04 12.706 195.59 

195,82 17.17 15,383 195.832 

3 19.95 14.813 195.81 

25.43 14,626 195.796 

- 12 30.99 14.320 195.78 

24 37.07 10,987 195.53 - 40.22 195.04 48 6.381 

72 43.22 194.75 4574- -

Sumnuu-y of SIT.ES Results fol'75% PMF-

CONCJ,UTION 
Hydrau lically the exist ing embankment is significantly higher than lhc peak elevation produced 
by the 75% PMF. The 2-hr duration is the most critical storm and the peak wntcr sur face 
elevation is 195.83 ft. T he top of dam elevation through the deep fi ll or 1hc cxisring 
cmhnnkmcnt is nmgc..,; from 202.~ to 201.4. The low point in the embankment is elev:,1io11 198.4 
at stution 22+80. T he profile of the ex isting cop of dam is shown in Appendix I. The lowe~t 
elevation for the modified embankment is 204.0 

Prepared by: 

B. Tre11t Street, P.E. 
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Appendix 1 

General Plan and Profiles 
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Appendix 2 

Dam and Reservoir Data 



STAGE-STORAGE 

Exist ing Condition I Modified Condition 

Area from 
Surface 

Area from 
Elev., Ft. AutoCcJd•El<ISting,, 

Area, Ac. 
storage, Elev., Ft. Autocad- Modified Storage, 

SF Ac·ft Modified. SF Area, Ac. Ac-Ft - -
184 0 0 0 0 

t I ·---
184.5 238614.55 5.48 1.37 - -
185 877479.54 20.14 7.77 185 20.14 7.77 - - -
186 1739046.76 39.92 37.81 186 3S2402S.40r 80.90 58.30 
187 2471753.14 56.74 86.14 -
188 3054273.54 70.12 149.57 188 4873711.92 111.89 251.08 
189 3663259.52 84.10 226.68 

~ 

190 4924069.86 113.04 325.25 190 8042500.86 184.63 547.60 - -- -
191 5919683.91 135.90 449.72 --
192 6983564.27 160.32 597.83 192 8553306.11 196.36 928.59- 193 8432472.91 193.58 774.78 
194 10119282.58 232.31 987.72 194 9441093.57 216.74 1341.68 - -
195 11360436.57 260.80 1234.28 
196 12743738.41 292.56 1510.95 196 12265899.89 281.59 1840.00 
197 14061744.35 322.81 1818.64 

198 15228487.60 349.60 2471.19 



SPILLWAY CAPACITY RATING 

Area Spillway TotalWater North Saddle South Saddle Total Mannings Wetted Saddle 
Adjusted Hydraulic Slope, Velod ty, at Dam Spillway Surface, Area from Arca from North & n Perimeter, Capacity,
for Scale, Raduis Ft/Ft FPS Capacity, Capacity, El. AutoCad, Sf AutoCad, SF South, SF value Ft. CFS 

SF CFS CFS 
92.5 0.0 1677.9 1677.9 16.8 0.04 112 0.15 0.002 0.47 7.9 79 
93.0 0.0 10360.4 12038.4 120.4 0.04 293 0.41 0.002 0.92 110.8 110.8 
93.5 8835.1 18065.0 38938.5 389.4 0.04 904 0.43 0.002 0.95 369.9 369.9 
94.0 38625.0 26283.6 103847.0 1038.5 0.04 1671 0.62 0.002 1.21 1259.6 1259.6 
94.5 62302.7 34054.5 200204.2 2002.0 0.04 2215 0.90 0.002 1.56 3117.7 3117.7 
95.0 &4033.3 41966.2 326203.8 3262.0 0.04 2820 1.16 0.002 1.84 5988.4 33.0 6021.4 
95.S 100471.2 59453.6 486128.5 4861.3 0.04 3325 1.46 0.002 2.15 10433.3 207.9 10641.2 
96.0 109240.1 63183.2 658551.8 658S.5 0.04 3571 1.84 0.002 2.51 16501.4 489.8 16991.1 
96.S 113660.5 67715.4 839927.7 8399.3 0.04 3677 2.28 0.002 2.89 24275.S 863.0 25138.5 
97.0 113778.7 n.767.2 1026473.6 10264.7 0.04 3797 2.70 0.002 3.23 33194.9 1319.5 34514.4 

NOTES: 
1. Capacity calculation are based on Manning's Formula 

2. Cross sect ional al'eas for the north and south sadcffe were measul'ed from the profile in AutoCad. The profile scale is l "=100' horliontal and 1"- 1' 
vertical. The correction factor to actual area is .01 
3. Conservative values were used for "n• and slope, which will give lower capacity values. 

Left and Right Spillway Capacity Located @ Dam 

200 feet width with 6~1 slopes 

. Wetted
Water Manningsn . Hydraulic Slope, velocity, capaeity,

Pen meter, 
Surface, El. value Raduis Ft / Ft FPS CFS

Area, SF Ft. 

95.0 so 0.04 200 0.25 0.002 0.66 33.0 
95.S 153.4 0.04 209 0.73 0.002 1.36 207.9 
96.0 259.4 0.04 215 1.21 0.002 1.89 489.8 
96.5 368.4 0.04 221 1.67 0.002 2.34 863.0 
97.0 480.4 0.04 227 2.12 0.002 2.75 1319.5 

This spreadsheet is a combined capacity calculation for the left and right spillways adjacent to 

the dam. A best flt template of the crest was used for the calwfation. The template Is 200 
feet wide with 6:1 side slopes. This Is a very conservative approximation of the capacity. 
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Hydrology Data 
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PMP and PMF Data 
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PROBABLE M IMUM PERCIPITA ION (PMP) from HMR 51 and 52 

Drainage Area 
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7.60 
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PMP Rai p 
Freq. %PMP 

l ·H1 21.2 19.95 14.96 16.S 
2•Hr 25.4 23.84 17.88 19.44 
3•H1 28.2 26.63 19.97 21.52 
6-Hr 33.9 2.3 24.24 25.8 
12-Hr 40.7 39.11 29.33 30.9 
24-Hr 49.1 47.S 5.63 37.21 
48-Hr 53.9 52.3 39.23 40.82 
72-Hr S7.5 55.9 4 .93 43.52 



Appendix 5 

SITES Analysis 



S ITES 
S ummary Table.. 

75%PMP 12hr 7S ' P P 1hr 

Si ldentlfi 1 
V/8.l 90 

ot8J " .63 

Vial "•.:;..:.;,:.;,i,;_.,_~ ~.,__s______3=j2':J= 
- _ 30.98 

12.0 

PS 
PS 
St<.l 

PS .....,__~)________....,._A 

PS 
AS Crest (Feel) 

....,;;;.....,.......,(CF'--'-S~l-----------17~·~' ----
192. 

~ ra · rest !Acre-A) 

t WA 

75 P Pz.i.nr 75%PMP 2llr 75%Pf1P3hr 

1 

:.,.;;__~~~~~~:~~~~~~~~-----'-==------+:---:'-.:..:'------+-"=:--t NIA 
19.95 

24.0 3.0 

10086.7 ..9 

857.9 
NIA 

A 
NIA 

00 

A 
NIA-- .
NIA 
2.0 
NIA 
17.2 
192.50 
&4,2 

NIA 
NIA 
NIA 
NIA 
3,31 
14$5 
NIA 

'7$%PMP~r 

1 
90. 
◄ . 63 
3.20 

/A 
u;;: 
40.22 
48.0 

IA 
6380.7 
192.~ 

/A 
195.04 
648.2 

.00 

2.0 
I/A 

12.3 
192.5() 

.2 

2.5◄ 
'l 

/A 
A 
63 

0 
0 

, ---'-"--=-=--""'-""---=- ...,..c..c_&._)______.,..4.63 
l o 

~ 0 



SITES 
summary Toble 

7!>%PMP r 

90. 
4.63 
320 

, 
90. 

N.IA NlA 

-'--"'=..,;_;;.=_.,__=-c:..&..---------1 25.43 17 17 
rs 2.0 

NIA 
15382.9 
92.00 

{CFS) 7. ,7 

tu 

Fl\ ------,---'1~ 50----+-=~--- .50 

1NIA
,_......,...._____________ 

N.IA 
3.32 

---~c-='-----f--=,."-=------t~7l7. 
NIA 

4.63 
0 
0 

4.63 
0 
0 

NIA 
4.63 
0 
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75%PIP lhr.OlfT 
*******************Q*it ******************** ** 1t*1t* f<* * **1t***** 
SITES XEQ 03/10/2014 WATER RESOURCE SI E L SIS CO:~PlfTER PROGRAJ~ 

V R 2005.1.7 (U R >\A UAL - 0 0 0 C 18 R 2005) 
rI IE 0S:20: 2 

SITES 01/01/2005 4. 4375 8 
SA ov 0 101 
s '10V 101 1 1• 1-Hr 75% Pr P 
STRUCTURE 1 ~ arren Lake 

192 160 0 
192.5 177 2 0 
193 193 4 11 
193 . S 212 6 370 
194 232 8 1260 
94.5 247 0 3118 
95 260 12 6021 
95.5 277 16 10641 
96 292 8 · 6991 

. 96. 5 307 9 25 38 
97 322 20 34 14 

ENDTAB LE 
SDATA 5 l AC 90 2966 3.2 

STORM 
RAINTABLE T EQl 1. TCEQ 1- hr 

0 .s 1. 
NDTAB 

POOLDATA ELEV 92 2 
GRAPHICS I 
GO STORM QLI TCEQl 13.04 192 
SA IOV 2 101 1 1 

DJOB 

k'lt ft f< * ftftftftft f< k' kfdc' * ft1l,!,cftl:< 'Rfth&h2ft&&&ft*********• 'ftftb&ftftnftft0ft0ftft0ft 

lSI ES XEQ 03/10/2014 -- --- --- -- CO, EIT PAGE -----------•------- - -------- - -
VER 2005.1.7 ~SID = 

1-Hr 75% Pr P 

**k** ES AGE - DRAINAGE AREA FROf \ SDATA CONTROL BE NG CONVERT D ROI 
ACR S O SQUARE LES O COIPU I ON PURPOS S . 

lSITES ------------------------------------------------------ --- - ----•---•------XEQ 03/10/2014
VER 200S .. 7 warren Lake 1 
TIME 08:20:32 SITE 1 P SS= 1 1 

~ *** * *** **** 
C I \ATE AR - OT 

•• 
OEFI 

* 
ED 

BASIC D ta 
DESI CLASS C 

STO I DISTRIBUTIO •.•.. TCEQ 1-hr 

PRECIP. - STOR~ RF 
3 .o 

OU R TIO 
.oo 

RF TABLE 
TCEQl 

~ SOATA - OA-S TC/L -/H QRF 
90.00 4.63 3.20 o.oo 0.00 
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75% 1P lhr .OUT 

SIT DATA- PER~ POOL CREST PS P SED V LL FL 378? 
o.oo 192.00 192.00 0.00 0 

8 SEFLOW n ITI L EL RA OL SITE TYPE 
0 . 00 0. 00 o.oo SI UL TIO 

PS.DAT - 0 . 0 D 
0.00 

0 0 L 
0.00 

DIA/
0.00 

-/H
0 .00 

PS KE 'tJEIR L TW EL 
0.000 0.00 0.00 o.oo 

2 D STG ORF H ORF L STA.RT AUX. 
0.00 0.00 0.00 92 .00 

AS R s - AllX.1 AUX.2 AUX.3 AUX.4 AUX . S 
0.00 0.00 0.0-0 o.oo o.oo 

AUX . Oa - REF. 0. 
0 

RETARD, Ci 
o.oo TIE STAT o.oo 

N T L NGHI 
0 

AUX.Data - SIDE SLOPE X T EXIT SLOPE ACTUA L AUX? 
o.oo 0 . 000 0 .000 NO 

BTI IOTH - B 8\ 2 B 3 BW4 BoJS 
o.oo 0.00 o.oo 0 . 00 0 . 00 

1S TS-------------------------- -----------------------------------------------
X Q 03/10/2014 iSID= 
VER 2005.1 . 7 •1arren Lake uaw,,. 1 
TIM 08 : 20 : 32 SITE= l PASS= l PAR - 2 

CR ST PS 192 .00 FT 0.0 ACFT 160.00 AC 0.0 CFS 

SEO ACCUM 192 .00 T 0.0 ACFT 160 .00 AC 0.0 CFS 

AUX . CREST 192 . SO T 84.2 C 177.00 A 2.0 CS 

PS STORAGE 84 .2 C AUX . CR S1 AD SEO. cc 1 ELEVATIO S .• 
START ELEV 192 .00 0.0 CFT 160.00 AC 0.0 CFS 

STORM HYO D= 1.00 HR p 13.04 I Q 11 .80 I 0 4.63 
T = 3.20 HR C = 90.00 VOL 2915.4 CFT 

p K = 12706.0 FS, 2.4 HRS. 

R) ABLE DEVELOPED, SI E 1 : 
i H PS AD UX. GlVEt - 0 ASOATA RECORD GIVE. 

TI TABLE U IBER 2 
ELEV. Q-TOTAL Q-PS Q-AUX. VO I AR A 
FEET CFS CF CFS A -FT A R 

1 192.00 0.00 0.00 0.00 0.00 160 .00 
2 192.SO 2.00 2.00 o.oo 84. 5 177 .oo 
3 193.00 115.00 4 .00 1 1.00 76.75 1 3.00 
4 193. 50 376.00 6.00 370.00 78.00 212 .00 
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75%PMP 1hr .OU1' 
s 194 .00 1268 .00 8.00 i260 .00 389 .00 232.00 
6 194 . 50 3128.00 10.00 3118 .00 508.75 247.00 
7 195 .00 6033 .00 i2.00 6021 .00 635.50 260 .00 
8 19S.SO 10657 .00 16 .00 1064 .00 769 . 75 277 .oo 
9 196 .00 17009 .00 18.00 1-6991 .00 912.00 292.00 

10 196.SO 251S7.00 19 .00 25138 .00 1061.75 307.00 
11 197.00 34S34 .00 20 .00 34514.00 1219 .00 322 .00 

ROUT NG OF STORM HYOROGRAPH STARTS AT ELEVATION 192.00 

ROUTED BTM lllDTH MAX El V VOL- MAX AREA- W< AUX . -HP VO - UX . 
R SUL T ACFT AC FT A FT 
S ORM HYO 0 .0 195 . 59 793.6 279.6 3 .09 70 . 3 

*"*** MESSAGE - ROUTING ONLY: NO AUXILIARY SPILL~ Y A YS S 

EAK - CFS Q-PS Q-AUX. Q-TOT. 
DISCHARGE - 16. 1 704. 1172 . 

Inf low Hyd 1 PSH-Peak: 720 . 50 FS a 2.64 hrs . , Location Point 
HYOOUT 1 1 

!SITES .... JOB O. 1 C01P ETE. 

0 SUBWAT RSHED(S) A LYZED. 

STRUCTURE(S) A ALYZ D. 

1 HYDROGRAPUS ROUTED AT LO'. I ST SIT 

0 TRIA TO OBTAI BOTT 1 IDTI FOR SPEC! IEO SR SOR VELOCI 

SIT S . ... . CO: 1PU A IO S CCX.,PLETE 

>>> SI E SUB~ S SUBS D CURVE TC TOTAL DA TYPE TRUC <<< 
ID D (SQ r ) 0. (H S) (SQ f ) OESIG CLASS 

- ------ ---- --- -- --
1 1 4. 3 90. 3.20 4.63 TR60 C 

PA AUX.CREST ant. ti MAX. E.-18. INTEGR . tt EXIT11 TYP 
0. ELEV IO · HP E EV VO . or T. V L. HYO 

( ) 
---- ---

(Fr) 
------

(FT) (FT) 
-------

(CY) 
-------

(FT)
-----

(FT/ C) 
-- ---- ---------

1 0.0 192.S 0 .0 3. 1 9S.6 o. o. o.o STORM HYO 

'fr 1N GRITY DIST. AND EXIT VE VA UE AR BAS DON THE ROUT D 
HYOROGRAPH SHON UNDER TYPE HYO. 

P 9e 

https://34514.00
https://34S34.00
https://25138.00
https://251S7.00
https://1-6991.00
https://17009.00
https://10657.00


75% t> lhr.OllT 

SI S....... S , ~y ABL l C 1PLETEO. 

RCS SITES 1ERSI 2005.1.7 ,01/01/2005
FILES 

I PUT - :\P BLIC\P ojects - Current\Ince En,ginee ing\' arr n Lak \S TES 75%P 1P 
1hr.D2C 
OOTPUT :\PUBLIC\Projects - current\ nee nine in\ arr n Lake\ tTES\ 7S% 1P 

r.OUT 
OATEO 03/ 0/20 4 08:20:32 

FILE GE . = .:\PUBL C\Pro·e ts - Curr n \In ngineering\ arren 
· ak,e\SITES\75%PMP hr.DEC D TED 03/ 0/2014 08 : 0:32 

GRAPH CS FI ES G N RAT 0 

OPTIO " " = :\PUBLIC\Projec s - Curren\ nee Engineering\warren Lake\SITES 75%PMP 
hr.DRG DAT D 03/ 0/ 0 4 08:20:32 

OPTION "p" = n:)PUBLIC Projec s - current\Ince Eng'neer'ng\~arren Lake\SI S\75%PMP 
lhr .DHV DATED 03 10/2014 08:20:32 

OPTION '' " = m: )PUBLIC\Project:s - cur re t:\Ince Eng ·neeri ng\warren L ke\Sl E \75%Pr P 
lhr.DEM DATED 03 10/2014 08 :20 :32 

p g 4 



75% IP 2h .OUT 
*'f1 * ·~~ ·~ · · ··~ ·~ . **************•************~•· •••••• ·••* 

S EQ 03/10/2014 W R RESOUR E I A ALYSS CONPUTER PROGR 
V R 2005.1.7 (USER W L - DATED OECEi BER 2005)
TI 1 08:20:35 

01/01/2005 
0 101 

4.63437S 8 

101 1 l 
2- Hr 75% Pr P 

STRUCTURE 1 \ arrcn Lak 
192 160 0 
192.5 177 2 0 
193 193 4 l 
193.S 212 6 370 
194 232 8 1260 
194.S 247 10 31 8 
195 26-0 12 602 
195.5 77 6 0641 
196 292 18 16 1 
196.S 307 19 2S138 
197 32 20 34S14 

LE 
Sc 1 AC 90 966 3.2 

2 
BLE TCEQ2 2 

0 
TCEQ 2-hr 
0.6 l 

E DTA.BLE 
POOLOATA ELEV 92 192 
G APHICS I 
GO,STO t 
SAV1 V 

QLI 
2 10 

TC Q2 
1 

7.17 
1 

192 

ENDJOB 

SITS X Q 03/ 0/20 4 ------------- COr NT PAGE ---------------------------- ---
VER 200S .. 7 SID 

2-Hr 75% PMP 

<tttt 11* M S AGE - DRA NAGE AR ROM ~ DA A CONTROL BEING CONVERTED FRO 1 
ACRES ro SQU R MILS FOR C 1PUTATIO PURPOSES. 

lSTT S ---------· 
XEQ 03/10/2014 SID= 
VER 200S.l.7 warr La e SUB= 
TIME 08:20:35 SITE 1 PASS"' 1 PART= 

BASIC Data 
CLIMATE AREA • NOT DEFINED D SI CLAS 

Sl ORM DISTR BVTION ..... TCEQ 2-hr 

PRECIP. - s ORI RF DURATION RF T 8 
17.17 2.00 TCEQ2 

,W D rA - Ct DA- T / -/H Rr 
90.00 4.63 3.70 0.00 0.00 
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75 MP 2hr.OUT 

SITEDATA- PERM POOL CR ST PS FP ED VA EV F 378? 
0.00 192.00 192.00 0.00 0 

8ASEFLm INIT A E EXTRA VOL SITE TYPE 
o.oo o.oo 0.00 s 1ULAT 0 

P DATA - NO. CONO 
0.00 

COND L 
0.00 

DIA/
0.00 

-/H 
0 .00 

PS N KE IEIR L t E 
0.000 o.oo 0.00 0.00 

2 D STG ORF H OR L s R u 
o.oo 0.00 0.00 192.00 

AS RESTS - AUX.1 AUX.2 AUX. u .4 AUX. 5 
0.00 0.00 0.00 0.00 0.00 

AUX.Data - R o. RET RD. Ci IE ST IO I NLET LE GTH 
0 0.00 0.00 0 

AU .Data I L S10 SLOP EXI I LOPE ACTUAL AU? 
0.000 0.00 0.000 0.000 0 

B , ~IOTH - 8 11 B 2 B 3 B 4 B 5 
0.00 0.00 .00 o.oo 0.00 

lSI ES •------ -----------------------------------------------------------------
X Q 03/10/2014 \SIO= 
VER 2005.1.7 arren Lake UBW= l 
IE 08:20:35 SITE 1 PASS- PART= 2 

CRES ~S 192 . 00 FT 0.0 ACFT 160.00 AC 0.0 CF 

SEO ACCU 192.00 FT 0.0 ACFT 160.00 AC 0.0 FS 

AUX. C EST 192. 50 FT 84. A FT 77.00 AC .0 CF 

PS STORAGE 84.2 ACFT, BE AUX. CR ST AD SEO. ACCUM ELEVATIONS. 

TART ELE 192.00 0.0 ACFT 60.00 AC 0.0 CS 

STORt< HYO 2.00 HR P= 17.17 IN Q= 15 . 91 IN DA= 4. 63 s, 
TC= 3.20 HR = 90.00 VO= 3931. 2 AC T 

PAK = 538 .9 F AT 3.1 HRS.I 

RATING TAB E DEV OP D, SIT · = : 
\• H PS AND AUX. GIVEN - NO ASDATA RECORD GIVEN. 

RATING TAB E NUMBER 2 
V. Q- TOTAL Q- PS Q-AUX. VOLUME AREA 

FEET CFS CFS CFS AC- A R 
1 1 2.00 0.00 0.00 0.00 0.00 160. 00 
2 192 .SO 2.00 2.00 0.00 84.2 177.00 
3 193 .00 llS.00 4.00 111.00 17 .75 193 . 00 
4 193.SO 376.00 6.00 370.00 278.00 212.00 
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75%PMP 2 r.OOT 
s 194.00 1268.00 8.00 1260.00 389.00 232.00 
6 194. so 3128.00 10.00 3118.00 508.75 247.00 
7 19S.00 6033 .00 12.00 6021.00 635.SO 260.00 
8 195. 0 10 S7.00 16 .00 10641.00 769.75 277.00 
9 196.00 17009.00 18.00 16991.00 912.00 292.00 

10 196.50 25157.00 19.00 25138.00 1061 .75 307.00 
11 197.00 34534.00 20.00 34S14.00 1219 .00 322.00 

ROU I G OF STOfU HYOROGRAPH STARTS AT ELEVATI 192 .00 

ROUTED 8TI •IIDTH MAX E EV VOL-t AR A-MAX AUX. -HP VOL-AUX. 
RESULTS FT FT ACFT A FT A FT 
STORI HYO 0.0 195.83 863.2 286.9 3. 3 779.0 

1ddt't0i MESSAG - ROUTING ONLY: NO AUXJL ARY PI L AV AlllA YSIS 

PEAK - CFS Q-P Q-AUX. Q-TOT. 
DISCHARGE = 17. 14814. 4831. 

Inflow Hyd
HYOOUT 1 

lSIT S.... OB 

PSH-P ak = 
1 

NO. C 1PLETE . 

'1830.94 CFS at 3.05 hrs. Locat'on Point 

0 SUBWATERSli O(S) LYZED. 

STRU URE(S) A ALYZEO. 

l HYD ROGRAPHS ROlfT EO LOWEST SITE. 

0 TRIALS TO OBTAI BOTI01 iIO H FOR PECI IEO S ES O VELOCI Y. 

SITES ..•.. C PU A I S COf PLETE 

>>> SITE SUBS UBS OA CURE. TC TOTAL OA TYPE STRtJC < < 
IO IO ( Q r ) o. (HRS) {SQ I I) DESIGN CASS 

l 1 4.63 90. 3.20 4 . 63 TR60 

PAS 
o. 

OI ./ 
'IOTH 

AUX. CREST 
ELEV 

BT 
\ 0TH 

r 
HP V 

EM6 . 
VO 

INT GR. * 
DST. 

XIT'' 
V 

TYPE 
HYO 

(I /FT) {FT) (FT) (FT) (FT) (CY) ( T) (FT/S C) 
------- ------ -------

1 0 .0 192. 5 0.0 3.3 95.8 o. o. o.o STORM HYO 

INTEGR TYO T. ANO EXT V VA US AR BA ED ON TH ROUT ED 
HYDROGRAPH SH IN UNDER TYPE HYO. 

ic>ag 3 
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75%Pft'IP 2hr.OUT 

SITES ....... su RY ABLE l QIPLE 0. 

NRCS SI ES VERSI 2005.1.7 01/01/2005 
IL S 

I ~ m:\PUBLIC\Proj ccs - current\Ince Engine ring\ rr n Lake\SITES\75%PMP 
2hr.02C 
OUTPUT rn:\PUBLIC\Project - current\Ince Engineering\warren Lake\SITES\75%Pt P 
2hr.OU 

OA O 03/10/2014 08:20:3 

FIL GEN. 111:\PUBLIC\Projects - current\I ce Engineering\larren
Lake\ ITES\75~ P 2hr.OEC ATEO 03/10/2014 08:20:35 

GRAPHICS FILES GENERATED 

OPTION "L" m: \PUBLIC\Projects - Current\Ince Engineer ing\Warr ke\SIT S\75 1 P 
2hr.ORG DATED 03/10/2014 08:20:35 

OPTION "P" = m:\PUB IC\Proje s - current\Ince Engin ering\ arren ake\SIT s\75 t P 
2hr.DHY DATED 03/10/2014 08:20:35 

OPTION "E'' = m:)PUB IC\Proj s - curre \In e engineer ·ng\ arren ake\S T S\75 
2hr.DEt DATED 03 0/2014 08:20:35 
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S ES EQ 03/10/2014 SOURC SIT ANA YSIS C PUTER PROGRAM 
VER 2005.1.7 (US R VA - DATED OECEt BER 2005)
TI E 08:20:36 

• •· 80-80 IST OF INPUT Data ~$if, ~t, trtH, ~ *$if< 

SITES 
vmv 

0 /0 /2005
0 0 

4.634375 18 

SA 0V 0 1 
3-Hr 75% PMP 

TRUCTUR 1 arren Lake 
192 160 0 
192.S 177 2 0 

93 193 4 111 
193.S 212 6 370 
194 2 2 8 1260 
194.S 247 10 3118 
195 260 12 6021 
19S.S 277 16 10641 
196 292 18 16991 
196.S 307 19 25138 
197 322 20 34S14 

OTABL 
\ SOATA Sc 1 AC 90 2966 3. 2 
STORI 3 
RAIN ABL CEQ3 3 

0 
CEQ o.s 3-hr 

0.75 
E OTABLE 
POOLOA A LEV 192 192 
GRAPH C 1 
G0 1 STORI QLI TCEQ3 19.95 92 

AV OV 2 101 1 1 
NOJ08 

!SITE XEQ 03/10/2014 -- - - - - ------- COM~ENT PAG ----- - - --------------------- ---
VER 2005.1.7 ~SID= 

3- Hr 75% PMP 

'frt.1t'tdt MESSAG - ORA NAG E AR FRO.I \/I DATA CONTROL BEING CO VERTED FROM 
ACRES TO SQUAR ~ILES FOR COMPUT TIO PURPOSES. 

lSITES --------------------------------- -----------------------
XEQ 03/ 0/20 4 s (p 
VER 2005. .7 •Jarren La e UBW 1 
TIIE 08:20:36 SITE = 1 PSS= 1 PAR = l 

BASIC D ta 
C I tATE AREA - OT DE I D CLASS C 

STO I DISTR 811TIO .•..• TCEQ 3- hr 

PR CIP. - STORM R i>UAA IO R BLE 
19.95 3 . 00 -re Q 

WSOAT - DA- S TC/ L - /H QRF 
90.00 . 63 .20 0.00 o.oo 
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75% P 3hr.ou 

SI EOATA- PERI POOL CRES PS FP SEO V LLEY L 378? 
0.00 192.00 192.00 0.00 NO 

BASEFL I l !Al El EXTRA VOL SITE TYPE 
0.00 0.00 0.00 SI LATION 

PS0A: A - 0. C0N0 
0.00 

0 0 L 
0.00 

DIA/\o.oo -/H
0.00 

PS N KE ~ EIR L TW EL 
0.000 0.00 0.00 o.oo 

2ND STG ORF H ORF L START AUX. 
0.00 0.00 0 .00 192 .00 

ASCR STS - AUX.l AUX.2 AUX.3 AUX.4 AUX. 
0.00 o.oo o.oo o.oo o.oo 

AUX.Data - EF.NO, 
0 

ETARO. Ci 
0.00 

T STATION o.oo 
! ET NGTH 

0 

AUX.Data - IN ET N SIDE SLOPE EXT N EXIT SLOPE ACTUA AUX? 
0.000 o.oo 0.000 0 .000 l\'O 

BTM WIDTH - I 8 2 BW4 8 5 
0.00 0.00 0 .00 0.00 0.00 

S TES------------- - --- - -- ----------------------------------------------------• 
XEQ O / 0/20 '1 SID= 
VER 2005. . 7 warren Lake SUB - 1 
TI1E 08:20:36 SITE= PASS= 1 p R -= 2 

CR ST PS 192.00 FT 0.0 AC 160.00 AC 0.0 CFS 

SEO ACCUM 192.00 0.0 ACFT 160.00 AC 0.0 CFS 

AUX. CREST 192.SO T 84.2 AC 177.00 2 .0 C s 
PS ST0RAG 8.4.2 AC BE EE UX. CRES . 1 ~ D SE.O . CCU ELEVATI s. 

ST RT ELEV 192.00 T 0.0 FT 160.00 A 0.0 CFS 

STO t HYO O= .00 HR P 19.9 I 18.68 I 0 4.63 SI 
C= 3.20 HR C = 90.00 VOL 4616.0 CFT 

p K - 14813.3 3.3 RS. 

I G T 8LE OEV LOPtO SI E 1 : 
HP ~O UX. GIV - 0 SOATA RECORD GIVE . 

RA I G TABLE UI E 2 
ELEV. Q-TOTAL Q-PS Q-AUX. VO U~ E AR A 
FEET CFS CF CF A -FT AR 

1 192.00 0.00 0.00 0.00 0.00 60.00 
2 192. so 2.00 2.00 o.oo 84.25 77.00 
3 193 .00 115.00 4.00 111 .00 176 . 75 93 .00 
4 193. so 376.00 6.00 370 .00 278.00 ?12 .oo 
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-------- -------

------- ------ ------- ------- ------ ---------

7S%P IP 3hr.ou 
5 
6 

4.00 
4.SO 

268.00 
128.00 

8.00 
10.00 

1260.00 
3118.00 

389.00 
508.75 

232.00 
247.00 

7 9S.00 6033.00 12.00 6021. 00 s. 0 260.00 
8 195. so 106S7.00 16.00 10641. 00 769.75 277.00 
9 
0 

11 

96.00 
196 . so 
197.00 

17009.00 
25157.00 
34S34.00 

18.00 
19.00 
20.00 

16991.00 
25138.00 
3 514.00 

912.00 
1061.75 
1219.00 

29·2.00 
307.00 
322.00 

ROUTl G 0 STO IIYOROGRAP S"tAA s T ELEV TIO~ 192.00 

ROUTED 8 VOL- AREA- UX. - HP VOL-AUX. 
R SULTS CFT AC FT ACFT 
STOR IIYD 0.0 195.81 857.3 286.3 3. 31 773. 

SSJ GE - ROU I G LY: 0 AUXILI R SPILLWAY A YS S 

p K -
DISCH 

C S 
GE • 

Q-PS 
17 . 

Q-AUX. 
14551. 

Q-TOT.
14568. 

flo, Hyd 1 PSH-P ak 14568 .37 CFS a 3.46 hrs . , oca ion Poin 
HYOOU 1 1 

.... JOB o. 1 coiPLETE . 

0 SUB\~TERSH O(S) ANA YZ O. 

1 STRUCTIJRE(S) ANA YZ O. 

1 HYDROGRAPHS ROUT OAT OW ST SIT. 

0 TRIALS TO OBTAIN BOTTOM • DTII FOR SPECI D S R SS OR V LO Y. 

SIT ..... COMPUTATIONS CO IPLETE 

>>> SITE SUBWS SUBS DA CURVE. TC TOT L DA TYPE STRUC <<< 
ID 0 ( Q tl) o. (HRS) (SQ :o.tI) DESIG C ss 

l l 4.63 90. 3.20 4.63 TR60 C 

AUX.CRES 8 1. tAX. IS. INTEGR. TYP 
EL V 110TH HP ELEV VOL. DIS. HYO 
( ) (FT) (FT) (FT) (CY) (FT) ( ) 

1 0.0 192.5 o.o 3.3 195 .8 o. o. o.o STOR HYO 

EGR. DIST. 0 EXIT EL. 'ALUES RE BASEO 0 E ROUTEO 
H OROGRAPH SHO ' U DER PE HYO. 

P ge 3 
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75%P 1P hr .OU 

SITES . . . . . . . su,~ RY A8L l COMPL D. 

RCS SITES VERSION 2005.1.7 ,01/01/2005
FILES 

INPUT m:\PUBLIC\ ojects - cur ent\Inc Engineering\: rren La e\SITES 75%P P 
hr.o2c 

OUTPUT m:\PU8LIC\Projects - cur en \Ince Engineering\ arren ake\SITES\7S% P 
3hr .OUT 

DA ED O /10/2014 08:20:36 

FILE GE. m:\PUBLIC\Pro·ects - current\ nee En9in ering arren 
Lake\SITES\75%PHP 3h .DEC DATED 03/ 0/20 4 08:20:36 

GRAPHICS FILES GEE TEO 

OPTIO "L" m: \PUBLIC\Projects - Curr nt\ nc ngi neering arren Lake\SIT s\75%Pr P 
3h .DRG DATED 03/ 0/20 08 :20:36 

OPTIO ••p•• - m:)PVBLIC Proje ts - Curr nt\Ince Engineering\ arren Lake\S re \7S%Pr P 
3hr .OHY DATED 03 10/ 0 4 08 : 20: 36 

OPTIO •· " = m:)PUBL C\P oje ts - Curren \Ince Engineering arren Lake\s \75%Pr P 
3hr.OEM OATEO 03 10/20 4 08:20:36 

P ge 4 



* ~ ***************k* 
I S X Q 03/10/2014 SOURCE SITE A ALYSIS C0MPUT R PROGRAM 

VER 200S .1. 7 (USER f UAL - OATEO O CEf BER 2005) 
IME 08: 20: 39 

S ES 
SAV10V 

01/01/200S
0 101 

4 . 63437S I8 

AV OV 101 1 l 
1c 6-Hr 75% PP 
STRUCTURE 1 \ arr n ak 

92 160 0 
192.5 77 2 0 
193 93 4 l 
93.5 6 70 
94 232 8 1260 
94.S 247 10 3 8 
9S 260 12 6021 
9S.S 277 6 0641 
96 292 18 16991 
96 . S 307 19 25138 
97 322 20 34514 

ENDTAB E 
DATA 5 1 AC 0 2966 3.2 

STORM 6 
RAINTABLE TC Q6 6 

0 
TCEQ 
0 . 6 

6~hr 
0.8 l 

NOTABLE 
P0OLDATA ELEV 192 192 
GRAPHICS I 
GO STOR 1 QLI CEQ6 25 .43 192 
SAV10V 2 101 1 1 
ENDJ0B 

lSITES XEQ 03/10/2014 ------------- CO:\ IENT P GE- ------------------- -----------
VER 2005 .1 .7 1S10 = 

6- Hr 75% IP 

***** ~E GE - ORAi GE REA FROf SD TA CO RO 8 I G CO l RT 0 FROM 
ACRES TO SQUARE ILES FOR COIPUTATI PURPOSE . 

lSITES -------------------- --------------------------- --------------------------
Q O /10/2014 ~ ID= 

ER 2005.1.7 arr n Lak SUBW= 1 
IE 08:20:39 SITE= 1 PAS= PART= 1 

"I' OOfHIO '10 0 BAS C oata 
OT OEFI 0 DESIGN CLASS C 

STORr OISTRI8UT1O ..... TC Q 6- hr 

PRECIP. - STORl RF OURATI RF TABLE 
25.43 6.00 TC Q6 

OATA - DA-SI TC/L - /H QR 
90.00 4 . 63 3.20 0.00 0.00 
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0 

7S%PMP 6hr.OUT 

DA A- ER.t POOL C.R.ES PS FP SEO VALLEY FL 378? 
0.00 192.00 192 .00 0.00 

BASEFLO\ INITIAL EL EXTRA VOL SITE TYPE 
0.00 0.0-0 0.00 SIMULATION 

PSOATA - NO. COND C - D L D A/W -/Ho.oo o.oo 0.00 o.oo 
PS N KE 'IE R. TW E 

0.000 o.oo o.oo o.oo 
2ND STG ORF H ORF START AUX. 

0.00 o.oo o.oo 92.00 

ASCRESTS - AUX.l AVX.2 AVX.3 AVX.4 AUX.5 
o.oo o.oo o.oo o.oo o.oo 

AtJX.Da a - REF . O. ReTARD. Ci T STATIO I T E GTH 
0 o.oo o.oo 0 

AU .Data - I SIDE SLOPE XIT IT SLOP ACTUAL AUX? 
0.00 0.000 0.000 0 

B ~ WIDTH - B 1 B'/2 B 3 B 4 B S 
0.00 0 . 00 0.0-0 0.00 0.00 

!SITES ---- ------- -~·-------·---···---- -·--------- ---------~-------
X Q 03/10/2014 \ SIO::a 
V R 200S .1. 7 warre Lake SUBW= 1 
TU E 08: 20: 39 SITE= l PASS"' 1 PART= 2 

CREST PS 192 .00 . 0.0 AF 160.00 AC 0.0 CS 

SO ACCUM 192 .00 0.0 ACFT 160.00 A 0.0 CFS 

AUX. CR 192. so 84. 2 ACFT 177.00 AC 2.0 CFS 

PS TORAGE 84. 2 ACFT, BETIEEN AUX. CREST AND SEO, ACCUM ELEVATIO S. 

S ART EL V 192 .00 FT 0.0 ACFT 160.00 AC 0.0 CFS 

STORM HYO 0 6.00 HR P- 2S ,43 IN Q- 24, 4 IN DA- 4. 63 S 1 
TC 3.20 HR CN 90.00 VOL 5967 . S ACFT 

PEAK 14626 .4 CF, AT 3.3 HRS. 

l\ 'A''l'i * 'l'i ***~ .,,~ * .,, .,, . • • * *** • .••• ••• 
RATit G TAB D E OP D, IT = . 

ITH P AD AtJX. GIVE - NO ASDATA RECORD GIVE 

RATI G TAB ,a R 2 
LEV. Q-TOT Q- PS Q- ux. VO U ~ AR 

FEET CFS FS FS C- FT ACR 
92.00 o.oo 0.00 o.oo o.oo 60.00 

2 92.SO 2.00 .oo o.oo 84.2S 177 . 00 
3 93.00 l . 00 4.00 111 . 00 )76.75 1 .oo 

93.SO 376 . 00 6.00 370 .00 278.00 212.00" Pag 2 



-------- ---- -------

- ---- ---- - ------- ------ ---------

0 96.SO t9.00 2 138 .00 106 .7 5 307.00 
97.00 20 .00 345 4.00 2 .00 322.00 

ROUTI OF STOR1 HYOROGRAPH STARTS AT ELEVATIO 192.00 

ROUTED BT\ WIDTH XE EV AU . - HP VO -AU . 
RESULTS FT FT FT A FT 
STO HYO 0.0 195.79 3.29 766.2 

I ESSAGE - ROlJTI GO LY: 0 UXILI RY SPILL AV ALYSIS 

PEAK - CFS Q• P Q· AUX. Q· TOT. 
DISOfARG = 17. 14242. 142S9. 

nflo Hyd 1 PH- Peak= 14259.04 C S a 3 . 46 hrs. LO a ion POlnt 
HYOOU 1 1 

!SITES .... JOB NO. 1 cm PLE 

0 SUB\IATERSHEO(S) ANALYZED. 

1 STRUCTURE(S) ANALYZED. 

1 HYOROGRAPHS ROUT OAT IES SITE . 

0 TRIALS TO OBTAIN BOTT01 IDTH FOR SPECIFIED STRESS OR VELOCITY. 

SIT S..... · 1PVTAT O S C~ 1PL T 

>>> SIT SUB'S SUBS OA CURV T TOTA OA TYP TRU <<< 
1;0 IO (SQ r ) o . (HRS) ( QI I) a IG CLAS 

l l . 63 90 . 3.20 4.63 TR60 

PASS DA./ AUX . CREST BTI . i X. r AX . 1, B. INT GR. * X T* TYP 
NO. WIOTI-1 ELEV \ IOTH MP ELEV VOi. DST. V HYO 

(IN/FT) (FT) (FT) (FT) (FT) (CY) (FT) (FT/SEC) 

1 0.0 192. S 0.0 3. 3 195 . 8 0. 0 . o.o STORM HYO 

"' I EGR V DlS AND EX V£L. V LUES AR BASED 0 H ROlJT D 
HYDRO RAPH SHOWN UNDER TYPE l fYD. 

Pae 3 

5 94.00 
6 · 94. 50 
7 95 .00 
8 9 . 50 
9 196.00 

75%PMP 6hr.0UT 
8.00 1260 .00 389.00 232.00 o.oo 3 8.00 508.75 247.00 
2.00 602 .oo 635.50 260.00 
6.00 064 .00 769.7S 277 .oo 
8.00 6991.00 912.00 29 .00 

https://14259.04


75%P IP 6hr.OllT 

SITES ...• . •• S 1MARY TA8 

RCS SlTES VERSIO 2005 . 1 . 7 01/01/200S 
FI es 

I PUT = m:\PUBLI \Proj ts - Curr nt\Ince Engineering arren Lakes \75% P 
61 r.D2C 
OUTPUT = m:\PUB l \Projects - current\Ince Engineer ng\ tren Lake\SITE \75% P 
6hr.OUT 

OAT D 03/ 0/2014 08:20: 9 

FI G . = m: PUBLIC\Projects - current\rnce Engineering\\arre
Lak SIT S\75%PMP 6hr.o C DATED 03/10/2014 08:20:39 

GRAPHICS FlL AA O 

OPTIO "L" = :)P\JBLIC\Projects - current\Ince ng·neering\ arren Lake\SITES\75%Pt P 
6hr.ORG OAT O 03 10/2014 08:20:39 

OPTIO "p" = :\PUBLIC\Proje ts - urrent\Inc Eng·neering\ ar en Lake\ ITES\75%PMP 
Ghr.DHY O TEO 03/10/2014 08:20:39 

0PTIO ''E" = m: PUBLIC\Proj ect - urrent\Ince Engineering\ arre Lake\SITES\75%PMP 
6hr.OE DATED 03/10/2014 08:20: 9 

Pae 4 



7 % 1P 12hr.OlfT 
*************************************************·*** "**~**~ ~**~ *******11 11 

SI ES X Q 03/10/2014 
VER 200S. 1. 7 

IM 08:20:31 

\'/AT ER RESOURCE 
(USER 

NALVSIS C~1PUTER PROGRAM 
UAL - DATED DECEMBER 200S) 

** * *******11** *** 80- 80 LIS 0 HPllT i) t St* 2ft * 11 fdt ft *¼ f,dt * * 'l't'l\'tt'l't 

01/01/2005 4.634375 8 
0 101 
101 1 1 

p12- Hr 75% 
TRUCTIJ E 1 , arren L ke 

192 160 0 
192. 5 177 2 0 
193 193 4 111 
193.5 212 6 370 
194 232 8 1260 
194.5 247 10 3118 
195 260 12 6021 
195.S 277 16 10641 
196 292 18 16991 
196. S 307 19 25138 
97 322 20 34514 

ENDTAB E 
SDATA Sc 1 AC 90 2966 3.2 

STOR 1 12 
RAIITTAB TCQ' 2 2 

0 
TC EQ ' 2-hr 
0.7 0.85 

E OTAB 
POOLDATA ELEV 92 192 
GRAPl-fICS I 
GO,STORM Q I TCQ 2 30.99 92 
SA ,ov 2 0 l . 
E DJOB 

lSI ES XEQ 03/10/2014 ------------- COl' ET PAGE -------------------------------
ER 2005.1.7 VSIO ~ 

12-Hr 75% Pf P 

***** iESSAGE - OR I AGE AREA Rot \ DATA C TROL BING CONVERTED FR01 
ACRES O SQUARE 1 LES OR C~ PUTATION PURPOSES. 

1S S ---------------------------------XEQ 03/10/2014 SID= 
VER 2005. 1 .7 Warr-en Lake SUB\V= 1 
TIME 08:20:31 S TE 1 PASS 1 P RT 1 

BASIC D 
CL 1ATE AREA - NOT DEF NED DESIG C SS C 

ST0R1 DISTRIBUTION ..... TCEQ 2-hr 

PRECIP. - ST0 I RF OURATIO RF TABLE 
30.99 12.00 TCQ12 

S0ATA - C DA­ TC/L - / H QRF 
90.00 .63 3.20 o.oo o.oo 
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75%P1P 12hr.OlJT 

S EDA - P ~ POOL CRES PS FP SED LLE FL 378? 
0.00 192.00 192 .00 0.00 0 

8 SEFLO I ITI L EL RA OL SITE TYPE 
0.00 0.00 0.00 SIi ULATIO 

PSOAT - O. C ND o.oo COOL 
o.oo 

DI A/o.oo -/Ho.oo 
PS N K IR TW L 

0.000 o.oo o.oo o.oo 
2 0 STG ORF H ORF START AUX. 

o.oo o.oo o.oo 192.00 

A CREST - AUX . 1 AUX . 2 AVX.3 AUX.4 AUX.S o.oo o.oo o.oo o.oo o.oo 
AUX.Oa a - RF .NO. R .TARO. Ci TATION I ET NGTH 

0 o.oo o.oo 0 

AUX.Oa a - INLET N SID SLOP XIT N IT SLOP ACTUAL AUX? 
0.000 0.00 0 .000 0.000 NO 

BTM 0TH - B •ll 8\ 2 8~ 3 BW4 BIS 
0.00 0.00 0 .00 0.00 0 .00 

lSITES ---------------------- ------- •-•~•---•--~----- •---------
XEQ 03/10/2014 SID= 
VER 2005 .1 .7 arren t ake SUB -= l 
T WE 08:20:31 ITE "' 1 SS= 1 P R = 2 

RE PS 192.00 0.0 CFT 1 0.00 C 0.0 s 

s 192 . 00 FT 0.0 FT 160.00 C 0.0 FS 

AUX . RE 192 . 0 84.2 C 177 .00 C 2.0 C S 

PS STO :AG 84.2 ACFT B EE ~X. CREST ANO EO. ACC ELEVATI S. 

SAR ELE 192.00 FT 0.0 ACFT 160.00 AC 0.0 CFS 

TO t HYO 0- 12.00 HR P- 30.99 I 29.70 N OA 4.63 SM 
TC 3.20 HR 90.00 OL 7339.7 ACF 

PEAK 14319. 7 CFS, AT .7 HRS. 

RATING TAB E OEVE O ED, IT 
"1TH P ANO AUX. GIVEN - NO A DATA RECORD GI VEN. 

RAT NG TA8 E NUM8 R 2 
EL V. Q- TOTA Q- P Q- AUX. VOL IE AR 
f CFS CFS CFS A - FT ACR 

l 92 . 00 0.00 o.oo 0.00 0.00 60.00 
2 2 . 50 2.00 2.00 o.oo 84. 77 .oo 
3 1 .oo . .oo 4.00 L .00 176. 75 9 .oo 
4 193 . 50 376 . 00 6.00 70.00 278.00 2 2.00 

p g 2 
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-------- ---- -------

------- --------------- ------- ------- ----- ------

75%PMP 12hr. OUT 
s 94.00 268.00 8.00 1260.00 389.00 232.00 
6 4.50 128.00 10.00 3118.00 SOB.75 247.00 
7 195.00 60 3.00 12.00 6021.00 6 5. so 2 0.00 
8 195.SO 10657.00 16.00 10 41. 00 7 9.75 277 .00 
9 196.00 17009.00 18 . 00 16991.00 912.00 292.00 

10 196. so 25157.00 19.00 2S138. 00 10 1. 7S 307.00 
11 197.00 34 34.00 20.00 34514. 00 1219.00 322.00 

ROU G 0 S 0 1 HV0ROGRAPH s R S ELEV I O 192.00 

ROUTED Bli ~ ilD H UX. - HP VOL -AUX. 
R SUL FT ACFT 
S OR HYO 0.0 195.78 3.28 764.8 

1t1t1Hdt ESSAG - ROlJTI G O LY: AUXI LIARY SPILL ALYSIS 

P K - S Q- PS Q-AUX. Q-TOT. 
0 Oi RG 17. 1179. 14196. 

fl o~ Hyd 1 PSH - Pe k 14195.96 CFS at 4.69 hrs., o a ion Poi n 
HYOOUT 1 l 

lSITES .. , .JOB O. 1 C PLETE. 

0 SUB. ATERSHE0(S) ANALVZ 0 . 

TRU TUR (S) AAA VZ D. 

HYDROGRAPHS ROOT O AT Lmlf ST SITE . 

0 TRIA TO OBTAIN OTTO~ WIDTH FOR PECIFIEO STRESS OR VELOCITY. 

SITS ..... COMPUTATIONS COMPLETE 

>>> SITE SUBWS SUBWS DA CURV 0 Al D TYPE STRlJC <<< 
ID ID (SQ tI) 0. (HRS) (SQ 11) DESIG CLAS 

1 1 4. 3 90. 3. 20 4.63 TR60 C 

pPASS UX.CR ST BT 1. . E 18. I TEGR. IT 
o. ELEV ID H HP ELEV VOL. DI ST. EL. VO 

( ) ( ) ( ) ( ) (CY) (FT) ( FT/ SEC) 

1 0.0 192. 5 0.0 3.3 195.8 o. o. 0.0 STO YD 

,,, I GRITY DI ST. D EXIT VEL. VALUES AR BASEO 0 Tl-I R TEO 
HYOROGRAPH S 1J U DR TYPE HYO. 

Page :3 
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75% IP 2hr .OOT 

SITES •.•.•.• Sur - RY TABLE 1 COf PLETEO. 

NRCS SITS VER I 2005 .. 7 ,0 /0 /2005
F ES 

INPUT = n :\PU8LIC\Projec s - current nc ngineering\ iar r en Lake\SITES\75%PMP 
2hr.D2C 

OUTPUT= 
2 r . OUT 

n:\PUB IC\P rojec s - Current\Ince nginee r ing\iarren ake\SITES\7S%PMP 

OAT D 03/ 0/20 4 08 : 20 : 31 

FI GEN. = m: \PUBLIC\Projec s - Curren \Ince nginee r ing\warren
l.ake\S T S\7S MP 12hr . DEC DATED 03710/2014 08 :20 :31 

GRAPHICS ILES GENERATED 

OPT ON "L'' = m: \PUBLIC\Projects - cur rent\Ince Engineering\oJarren Lake\SI E.S\75% lP 
12hr . ORG DATED 03/10/2014 08 :20 :31 

OPT ON "p" = m: \PUBLIC\Projec s - Curren \Ince Engineering\ at en Lak \SI ES\7S%PMP 
12hr .OHY DATED 03/10/2014 08 :20 :31 

OP ION "E" = m: \PUBLIC\Proj e ts - Cur ren\ n e Eng·neer'ing a ren L ke\ IE \7S%P P 
12hr .D 1 DA ED O /10/2014 08 :20 : 31 

Pa 4 
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75%PMP 24hr.OUT 
kkkRkkkkkkkkkkkkkkkkkkktkktkkkkkkkkkkkkkkkkkkkk*kk*kku,\'kk******************ff** 

X Q 03/10/2014 A R A OURC E ANALYS S CO PU ERP 0 
V R 2005.1.7 (US R MANUAL - DATED DEC 1BER 200S) 

M 08:20:33 
,f;t,,f;'fd1t* trk V.>'r'A'II***********************~** 80- 80 LIST OF INPU D a **"fl"' **"'* 

SITES 01/01/ 2005 4.634375 I 8 
SAVMOV 0 101 
SAV OV 101 1 1 
I\ 24 - Hr 75% PMP 
STRUCTURE 1 1arren L ke 

192 160 0 
192.5 177 2 0 
193 193 4 
93. 5 2 2 6 370 
94 232 8 1260 
94 . 5 247 0 3 8 
95 60 12 602 
95.S 277 6 064 
96 292 8 699 
96 .S 307 19 25138 

197 322 20 34514 

SC A 90 2966 3. 
24 

TCQ24 24 TCEQ 2 - hr 
0 0.8 0 . 9 1 

DTABL 
POOLOATA ELEV 192 92 
GRAP res I 
GO,STO 14 QLI CQ24 37.07 192 
SAVMOV 2 101 1 1 
ENOJ06 

lSIT S X Q 03/10/ 2014 ------------- COMMENT PAGE -- - ---------------- - - - ---------
VE~ 2005 . 1 .7 ID 

24 -Hr 75% PP 

***** IESS,\G - DRAINAG AR FRO 1 WSDATA CONTROL BEING CONVERTED FRO 
ACRES TO SQUARE MILES FOR COMPUTATIO PURPOSES. 

!SITES -------------------------------------------- - ------------------- - --------
XEQ 03/10/2014 WSIQ:; 
VER 2005.1 . 7 a ren Lake SUB\ - 1 
TI 1E 08:20: 33 SITE 1 PAS 1 PA 1 

0• • BASI C oata 
CLI MATE REA - ~ 0EFI NEO 

OR f OISTR BUTIO ..... TCEQ 24-hr 

PRECI P. - STORM RF 0URATI RF TAB 
37.07 24 .00 TCQ24 

\ OATA - OA- SI TC/ -/H QRF 
90 .00 .63 3.20 0 .00 o.oo 
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75 MP 24hr.OUT 

SITEDATA- PER~ POO CREST PS FP SEO V LLE FL 378? 
o.oo 192.00 192.00 o.oo 0 

BASEFLO'I I ITI L EL EXTRA VO SIT TYPE 
o.oo o.oo o.oo Sit L TIO 

PSOAT - o. co 0 
0.00 

co L 
0.00 

DIA/
0.00 

-/H
0.00 

PS K ~ I R TW I. 
o. 00 o.oo o.oo o.oo 

2 D STG ORF H ORF L START AUX . 
o.oo 0 . 00 0.00 192.00 

ASCR STS - AUX . l AUX.2 AUX.3 AUX . 4 AUX . 5 
o.oo 0 . 0-0 o.oo o.oo o.oo 

AUX . Oa a - RE .NO. RETARD. Ci TI STATION INLET LENGTH 
0 o.oo 0.00 0 

AUX . Data - I L T N SIDE SLOP XIT EXIT SLOPE ACTUAL AUX? 
0.000 0 . 00 0.000 0.000 0 

BTM \' Ont - BW B 2 8~ 3 BW4 BWS 
0.00 0.00 0.00 0.00 0.00 

lSI S -------------------------------------------------------------------------
XEQ 03/10/2014 ID 
VER 2005.1.7 warren Lak SUB = 1 

IM 08:20: 3 SITE = 1 PASS= 1 PART= 2 

CR S PS 192.00 FT 0 .0 ACFT 160.00 AC 0.0 CFS 

SEO ACCU 1 192.00 0,0 ACFT 160.00 C 0.0 CFS 

AU. CREST 192.50 FT 84.2 CFT 177.00 C 2.0 CFS 

PS STO GE 8 .2 ACFT, B ~EEN UX. CREST O SEO. ACCU 1 ELE ATI S. 

START ELEV 192.00 FT 0.0 ACFT 160.00 AC 0.0 CF 

TORN H 0 O= 
TC; 

24.00 
3.20 

R P= 
C = 

37.07 I 
90.00 

Q= 
VOL: 

35.77 IN 
8840.9 ACFT 

O - 4.63 S 

p K = 10986. 7 CF , AT 7.9 RS. 

RA O V OP 0, SIT ; 
\ AUX . GTV N - NO A DATA R·CORO G V N. 

RATING TA E NUMBER 2 
EL 
FE 

V. 
T 

Q- TOTAL 
CFS 

Q- P 
CFS 

Q- AUX. 
CFS 

VO UME 
AC -FT 

AREA 
ACRE 

92 . 00 0.00 0 . 00 0 . 00 o.oo 160.00 
2 2 .50 2.00 2 . 00 o.oo 84 . 2S 177 .00 
3 93 . 00 115 . 00 4.00 11 . 00 176.7S 19 .oo 
4 93 . 50 376.00 6.00 370 . 00 278.00 212.00 

P 9 2 



-------- ---- -------

------- ------ ------- ------- ------ ---------

7S MP 24hr.OUT 
s 194.00 1268.00 8.00 1260 .00 389.00 232 .00 
6 194.SO 3 28.00 10.00 3118.00 508 . 75 247 .00 
7 195.00 6033.00 12.00 6021.00 63S.SO 260.00 
8 195. so 10657.00 16.00 1064 .oo 769.75 277.00 
9 196 .00 17009.00 18.00 16991.00 912 .00 292 .00 

10 196 . 50 2S157.00 19 .00 25 38 .00 06 .75 307.00 
11 197 .00 34S34.00 20.00 345 4 .00 219.00 322.00 

ROUTING OF STORM HYOROGRAPH STARTS AT ELEVATION 92.00 

ROUT ED BTM 0TH IAX L V VO - tAX REA-MAX AUX . -HP VO - AIJX. 
RESULTS FT FT A FT A FT ACFT 
STOR 1 HYO o.o 195 .53 776.9 277.8 3.0 692 . 6 

'6-1r ' * 1 SS GE - ROUT NG ON Y: NO AUXI IARY SP 'IAY ANA YSIS 

p K - CFS Q- PS Q-AUX. Q- TOT. 
DIS HARGE = 16. 10959. 10975. 

Infl~N Hyd PSH-Peak = 10974.82 CFS a 7 .94 hrs. Locat 'on Point 
HYOOllT 1 1 

lSIT $ . .•• JOB O. l CO~PLETE. 

0 SUB\ATERSHED(S) A LYZ D. 

ls RucruR (S) ALYZEO. 

1 HYDROGRAPHS ROllT D A LOI. EST SI 

0 IAL O OBTi'I . B-O SP!:. I EO ST ESS VELOCITY. 

SITES., . , .COM UTATIO S COl'PLETE 

>>> SITE SUB\'JS SUBS DA CURV TC TOTA DA TYP STR C <<< 
ID 0 (SQ MI) NO. (HRS) ( Q 1I) D SIG C ss 

1 4.63 90. 3.20 4.63 TR60 

PASS DIA . / AUX. R T BTM. !AX. x. E 1B . lNTEGR. * E IT TYP 
to. 10TH EV \ 0TH HP EV VO DIST. V HVD 

(I /FT) (FT) (FT) (FT) (FT) (CY) (FT) (FT/SEC) 

0 .0 192.S o.o .o 95.S o. o. 0 . 0 STOR/i HYO 

,It I EGRITY DIST. AND EXIT VEL. VALUES RE BASED 0 TIIE ROUTED 
IIYOROGRAPII SllOWN UNDER TYPE HYO. 
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7S%PMP 24h .Ol1T 

1 LETEO. 

RCS SITES VERSION 2005.1.7 01/01/2005
FILES 

I t.rr m:\PUBLIC\Proj cts - Curr t\Inc Enginee ing\ r ren Lake\SITES\75% P 
24hr.02C 
OllTPUT m:\PUBLIC\Projects - curre t\Inc Enginee ing\\arren Lak \SIT S\75%PMP 
24hr.OUT 

DATED 03/10/2014 08:20: 33 

FIE GE . :\PUBLIC\Pro·ects - current\Ince ng·ne ring\ arren 
Lake\SITES\75%PMP 24hr.D co TO 03/ 0/20 4 08:20:33 

GRAPHICS FI ES GElERATEO 

OPTIOl "L" - :\PUBL \Proj ts - urren \ nee Engi e ring\~arren ake\s TES\ 7S%PMP 
2 hr.ORG OAT O 03/ 0/ 0 4 08 : 20:33 

OPTI "P" = m: \PUBI. tC\Proj c - current\Ince Engin eri ng\ •larren Lake\SITES\75%PMP 
24hr . D Y D TEO 03/ 0/2014 OS: 20 : 33 

OPTI , ,; " = 1 : \ PU8 tC\Proje s - Curren \Ince Engi neeri ng\warren Lake\SITES\75%PMP 
24hr .o MOAT o 03/10/2014 08:20 : 33 
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75%PMP 48hr.OUT 
**************** ******~**u****************** *********************** * u** *** 
S T X Q 03/10/20 4 ~ AT R R SOURCE SITE VS S COIPVTER PROG 

VER 2005 . .7 (USER \ANU L - D TED DECEMBER 2005) 
TIME 08:20:37 

**:i:r:i:r************************** 80-80 LIST OF I PITT Data ********* ***** 
SITES 01/01/200 4.6 375 IS 
SAVMOV 0 101 
SAVi mv 101 1 1 

48- llr 7 % PIP* 
STRU URE 1 >Jarren Lake 

192 1 0 0 
192.S 177 2 0 
19 193 4 111 
193 . S 212 6 370 
194 2 2 8 12 
194. 5 247 10 3118 
195 2 0 12 6021 
195.S 277 16 10641 
196 292 18 16991 
196. 307 19 25138 
197 322 20 3451 

E OTABLE 
~ SOATA SC 1 AC 90 2966 3.2 
5 J 8 
RAINTAB LE TCQ48 48 TCEQ 48-hr 

0 0.85 0.925 1 
ENOTABLE 
POOLDATA ELEV 192 9 
GRAPHICS I 
GO, T M QLI TCQ48 40.22 192 
SAVIOV 2 101 1 
ENDJOB 

**"'** *"'*.,,.**ft "1w1,t11,1r1tt, ft ftfftl 'ft,frft 
ft * 'ft'ftft"'"' 

]SIT S X Q 03/10/20 4 ------------­ NT PAG -------------------------------
V R 2005 .. 7 WS O = 

48-Hr 75% IP 

1 SSAG - DRAINAGE AR FR 1 ISO T CO TROL BEING CO VERTED FROft'I 
ACRES TO SQUARE ILES FOR COft'IPUTATIO PURPOSES. 

lSIT S --------------------------------------------------------------- -------••XEQ O /10/2014 SIO= 
VER 2005 .1.7 arren Lake UBW 1
r,E 08:20:37 SITE~ l PAS - l PART= l 

B SIC Oat 
REA - 0 OE I ED OE I CLASS C 

s· 0 DIS R BU CEQ 8- hr 

PR IP. - OR R OU RF A8l 
40.2 TCQ48 

oJSOATA - DA- SI TC/L - /H QRF 
90.00 . 63 3 . 20 0.00 o.oo 
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75%PMP 48hr.OuT 

SI DATA.• P RM POOL CR ST PS P SEO VALLY FL 378? 
0.00 192 .00 192.00 o.oo 

SASE LOi'I INITI L EL EXTRA VOL SITE TYPE 
0 .00 0.00 0.00 SI1ULATIO 

PSDATA - NO. COND o.oo COD l o.oo 
DIA/\.,,
o.oo -/H

0.00 

PS N KE EI R L 
0.000 0.00 0.00 0.00 

2ND STG ORF H ORF L START AUX . 
o.oo o.oo 0.00 92.00 

SCRESTS - ux 1 A 2 AU • 3 AUX.4 ux . 5 
0.00 0.00 0.00 o.oo 0.00 

AUX.Da - R F. O. RETARD. Ci TI ST T 0 I LT L NGnt 
0 0.00 o.oo 0 

AUX.Data - l ET SI D SOP XIT X TS OP ACTUA AUX? 
o. 0 0.00 0.000 0.000 NO 

B WIDTH - B\ BW2 B\ 3 BW4 Bl' 5 
0.00 0.00 0 . 00 0 . 00 0.00 

lSITES ----------------------------
XEQ 03/ 0/20 4 \ IO: 
V R 2005 . 1.7 arren Lake SUB~: 1 
TIME 08 : 20: 7 SITE= 1 PASS= 1 PAR= 2 

CR ST PS 192.00 0.0 ACT 160.00 AC 0.0 CS 

SD ACCUM 192.00 0.0 AC 160.00 0.0 CS 

AUX . CRES 192.50 84.2 AC l 177 .00 AC 2.0 CS 

PS OAAGE 84.2 C , BE EEN AUX. CREST D 0. 

AR1' ELEV 192.00 0.0 ACFT 1 0.00 C 0.0 CFS 

STOR.1 HYO D 48.00 HR P 40.22 IN Q 38.92 I 0 4. 63 S, 
C .20 HR C 90 .00 VOL 9618.9 C 

PEAK 6380.7 CF , T S.9 HRS. 

Ot. 0 

RATI G TABLE DEVELOPED, SI TE = 1 : 
~ITH PS AO O . GIVE - 0 ASO TA RECORD GIVE . 

RATI G TABL I 8 R 2 
EL Q-TOTAL Q-PS Q-A . VOLUME AREA 
FE ET CFS CFS CFS AC - FT ACR 
92.00 o.oo o.oo o.oo o.oo 60.00 

2 92.50 2.00 2.0-0 0.00 84.25 177 .oo 
3 193.00 1 s.oo 4.00 .oo 176.75 93.00 
4 193. 50 376.00 6.00 370. 00 278 .00 212 .00 

P ge 2 



s 
6 
7 
8 
9 

10 
11 

194.00 
194.50 
195.00 
195. so 
196.00 
196 . so 
197 .00 

1268.00 
3U8 .00 
6033 .00 
06S7.00 

17009.00 
2S157.00 
34S34 .00 

8.00 
10.00 
12.00 
16.00 
18.00 
19.00 
20 . 00 

75%Pf P 48hr .OUT 
1260.00 389.00 
3118.00 508.75 
6021.00 63S . SO 

10641.00 769 . 75 
16991 .00 912 .00 
25138.00 1061. 75 
34514 .00 1219.00 

.232 .oo 
247 .oo 
260 .00 
277 .00 
292 .00 
307.00 
322.00 

ROUTING 0 STOR 1 HYDROGRA H STARTS AT ELEVATION 192.00 

ROUTED 
R SUL 
STORI HYD 

8 , HOTH 

0 .0 

MAX ELEV 

195 .04 

VOL - ~X 
AC 
645. 

REA- \AX 
A 
261. 3 

AUX. - HP 

2.S4 

OL - UX. 

561.3 

'il''lhh't 1E E - ROUTING ONLY : NO AUXILIARY SPILL y LYSIS 

P K - CFS Q- PS Q- ux. Q-T 
DISCH RGE 12. 6368. 6380. 

I nflo Hyd 1 PSH-Pcak 6380.19 CFS at 15.66 hrs .. Loe tion Poin 
HYOOIJT 1 

1S ITES .••• JOB O. 1 CO'o1PLETE. 

0 UB\ATIRSHEO(S) A YZ O. 

1 STRUCTURE(S) A ALY2EO. 

HYOROGRAPH ROOTED AT T SIT. 

0 TRIAS TO 08TA BOTTO ~ IOTH FOR SPECIF! D STR SS OR VELOCITY. 

SITES .... . C 1Pl1TATIONS COMPLETE 

>>> 1 E 
ID 

1 

UB 
IO 

1 

SUB~'JS DA 
(SQ )--------

4.63 

CURVE 
0. 

90. 

T 
(HRS) 
---
3.20 

TOT L DA 
(SQ II)-------

4. 3 

TYPE 
OESIG 

6-0 

STRUC 
CLASS 

C 

<<< 

p 
o. 

1 o.o 

AUX.CREST Bli 1. 
L V tID H 

(F) ( ) 
------- ------

192.5 0.0 

~ 

HP-
( ) 

2.5 
-------

195.0 

8. 
VOL. 
( Y)--------

0. 

GR."' EXIT * 
OI T . VEL. 
( ) (FT/SEC) 

- -~-
0. 0.0 

TYP 
HYO 

----- -
S ORI HYO 

~ I TEGRITY DIST. AND EXIT EL. VALUES ARE BASED ON TH ROUT D 
HYOROGRAPH SHOWN U DER T PE HYO . 

Page 



75%P IP 48hr .OUT 

SITES .•..... S RY T BLE 1 Ot~PL 

RCS SI ES VERSIO 2005.1.7 ,01/01/2005
IL S 

INPUT = :\PUBLI \Projects - Curr nt\Inc Engine r·ng\\arren Lake\SITES\7S%P P 
48hr.o2C 
OUTPUT = : \PUBLIC\Proj ec t - Curren t\Ince En,gfoeeri ng\~ arren Lake\SITES\7S%P P 
48 r.ou 

o 03/10/2014 08:20:37 

F LE GE . • m:\PUBLIC\Projec s - Curren \Ice Engineering\ arre 
Lake\SITES\75%Pr P 48hr.DEC DATED 03/10/2014 08: 20: 37 

GRAPHICS FILES GE ERATEO 

OP I "L" m:\PUBLIC\Projec s - c rrent\Ince Eng·neerirg\ arre ak \SITES\7S%P~P 
48hr.ORG DATED 03/10/2014 08:20:37 

OPTION "Ptl = m:\PUB IC\Projec s - current\Ince En ineering\: arre ake\SITES\7S%PMP 
48hr.OHY DATED 03/10/20 4 08:20:37 

OPTION ti = m:\PUB tC\Proj ct - Curren \Inc engi e ring arr n ake\SITES\75%P1Pti 

48hr.DEM DATED 03/ 0/2014 08:20:37 
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75%P P 72hr .OUT 
~· * ** *********** •~*~ ********~*•···••***** ** * ****** **************** 

SI S XEQ 03/10/2014 A ER RESOURCE SITE ALYS COMPUTER PROGRAM 
VER 2005 . 1. 7 (USE I UAL - DATED DECEMBER 2005) 

t 08: 20·:40 

SITES 
SAVfOV 

01/01/200S
0 101 

4.634 75 I8 

SAVlOV 101 1 l 
* 72-Hr 75% PMP 
ST UCTURE l arre Lake 

192 160 0 
92.S 177 2 0 
93 193 4 111 

193.S 2 2 6 370 
194 232 8 1260 
94.5 247 0 3118 
95 260 12 6021 

l 5.5 277 16 10641 
· 96 2 2 18 16991 
196. 5 307 19 25138 
97 322 20 34514 

ENDTAB 
WSDATA SC AC 90 2966 3.2 
STOR 1 
RAIITTAB LE TCQ72 72 

72 
TCEQ 72 hr 

0 0.85 0.925 1 
NOTAB e 

POOLOATA ELEV 192 192 
GRAPIIICS I 
GO STOR 1 QLI TCQ72 43.23 192 
SAV10V 2 101 1 l 
E OJOB 

lSITES EQ O /10/2014 ------------- C 1E P GE ------------------------------ -
V R 2005.1.7 \SID = 

72 -Hr 75% 1P 

~ Q ~ •1ES GE - D I AGE R FROI SO T CONTROL B I G VERTEO FR 
ACRES TO SQU RE MILES FOR cor POTATIO PURPOS s. 

1S ES------------------------------------------------------
XEQ 03/10/2014 \'SID= 

ER 2005.1.7 arren lake SUB~= l 
IE 08:20:40 SIT = PASS= l PART= 

••• BASIC oa a 
CLii TE AREA - OTO F EO 0 SIGN CASS C 

TORr DISTR BU ION ..... TC Q 7 -hr 

PRECIP. - STORt RF D RATI RF TABL 
43.23 72.00 TCQ72 

OATA - CN OA-SM TC/L -/H QR 
90.00 . 63 3 . 20 0.00 0.00 
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0 

75% IP 72hr ,OUT 

pSITEDATA- P RI POOL R FPS 0 VALLEY L 378? 
o.oo 192.00 192.00 0.00 

8ASEFLO: 
o.oo 

PSOATA - NO . 0 D 
0.00 

PS 
0.000 

2ND STG 
0.00 

ASCRESTS .. AUX.l 
0.00 

AUX.Data - RE .NO. 
0 

AUX.Data - INLET N 
0.000 

BT 1 WlD H - B ~ 
0.00 

I ITI L EL 
0.00 

CONO L 
o.oo 

KE 
0.00 

ORF H 
0.00 

AU .2 
o.oo 

RETARD. Ci 
0.00 

SIDES OP 
o.oo 

B\112 
o.oo 

EXTRA VOL SITE yp 

o.oo SI ULA IO 

OIA/Wo.oo 
-/H

0.00 

W IR L EL 
o.oo 0.00 

ORF L RT ux. 
0.00 192.00 

AUX.3 UX.4 AUX. 5 
0.00 0.00 o.oo 

T E STATIO I LET LE GTli 
0.00 0 

EXIT EXIT SLOPE ACTUAL AUX? 
0.000 0.000 NO 

Bd 8 4 B •JS 
0.00 o.oo 0.00 

1s1 es ---- ---------------------------------------------------------------------
xeQ 03/10/2014 SID= 
VER 200S. 1. 7 warr n Lak SUB 'I= l 

1E 08:20:40 S TE = 1 PASS= 1 PART= 2 

CREST P 92.00 FT 0.0 AC ·T 160 .00 A 0.0 CFS 

SEO ACCUM 192.00 FT 0.0 ACFT 160.00 A 0.0 CFS 

AUX. CREST 192.SO 84.2 ACFT 77.00 AC 2.0 Cf S 

P STORAG 84.2 ACI , BElWEEN AUX. CR ST AND SEO. ACCUI ELEVATIONS. 

START ELEV 192. 00 0.0 ACFT 60.00 AC 0.0 CFS 

STORI HYO D= 
TC= 

72.00 HR 
3.20 HR 

P 
CN 

43.23 IN 
90.00 

Q= 
VO= 

41.92 N 
0362.3 AF 

DA 4. 63 si 

PEAK = 4573.9 CS, AT 24.0 HRS. 

RATI G TABL LOP 0, SITE 1 
ITII PS !V N - NO ASDATA RECORD GIVEN. 

RATilG ABL U B R 2 
L V. 
EE 

Q- OTAL 
CFS 

Q-P 
CF 

Q-AUX. 
CFS 

VOLU 
AC - i 

AREA 
ACRE 

l 192.00 o.oo o.oo 0 . 00 0.00 160.00 
2 192.50 2.00 .oo 0.00 84.25 177.00 
3 193.00 115.00 4.00 111 .00 176.7S 193.00 
4 193. 0 376.00 6 . 00 370.00 278.00 212.00 

p g 2 



--------- ---- -------

75%PMP 72hr.OUT 
s 94 .00 268.00 8.00 1260 .00 389.00 232 .00 
6 , 94.50 3 28.00 10.00 3118 .00 S08.75 247 .00 
7 95 .00 60 3.00 12 .00 6021.00 635. so 2 0.00 
8 
9 

195 . so 
96 .00 

106S7 . 00 
17009.00 

16 .00 
18 .00 

10641. 00 
16991.00 

769.75 
912.00 

277 .00 
292.00 

0 1 6 . SO 251S7.00 19.00 25138. 00 1061. 75 307 .00 
l 197.00 34534.00 20.00 34S14.00 1219.00 322.00 

ROUTING O STORM HYDROGRAPH STARTS A LEVATION 192.00 

ROUTED 8 I ID H AUX.. -HP VOL-AlfX. 
RESUL S FT CFT 
ST0~1 ltYD 0.0 194.75 2.25 87.6 

***** 1 S GE - ROlfTI~ 0 LY: NO UXILI R SPILL AY ALYSIS 

PEAK - CS Q-PS Q-AU: Q-TOT. 
0 SC: RGE 11. 4563. 574. 

InflaN Hyd 1 PSH-Peak 
H OOlfT 1 1 

lSITES ...• JOB 0. 1 C<»1PLETE. 

4573.67 CFS t 23.78 hr. LO ation Poin 

0 SUBW T RSHEO(S) A A D. 

l STRUCTURE(S) A Y 0. 

1 YOROGRAPHS ROUTED AT O ST SIT. 

0 TRIALS TO OBTA BO OM IOTH FOR SPECIFIED STR S ORV LOC Y. 

S T S . ... • COi PUTAT ONS Cot PLETE 

>>> SITE SUB\'/ SUB DA CUA.VE TC TOTAL DA TYPE STRUC <<< 
D 10 (SQ I I) NO. (HRS) (SQ II) DESIGN CLASS 

l l 4. 3 90. 3.20 4.63 TR60 C 

PASS AUX.CRES BTM. I AX. :tAX. E 18. INTEGR. * I TYPE 
NO . ELEV HOTH HP ELEV VOL. DIST . VEL. HYO 

( 1) 
-------

( ) 
------

( T) (FT) 
-------

(CY) 
-------

(FT) (FT/SEC) 
------ ---------

l 0.0 192.5 o.o 2.2 194.8 o. 0. o.o STORI HYO 

~ 'EGRITY DIST. D EXIT VEL. ALUES RE BASEO 0 THE ROUTEO 
IHYDROGRAPH S U DER TYPE HYO. 
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7S MP 72hr .OUT 

S T S ....... SUI "4ARY TA81 1 COMP ETED . 

NRCS S T S VERS ON 2005 . 1.7 ,0 /01/2005 
FI E 

X PUT = m: \PUBLIC\Projects - current\Ince engineeri n9\1a ren Lake\SITES\75%PMP 
72h .D2C 
OUTPU = m:\PUBLIC\Proje ts - current\Inc ngin erin \ arren ake\SI S\75%P1P 
72hr.OUT 

OA ED O /10/2014 08: 20:40 

FILE G~. = m:\PUBLIC\Projects - Curren Ince ngin r ing\~ar r n 
Lake\SITE 75% IP 72hr.0 C DA ED 03710/2014 08:20:40 

GRi PIUCS FILES G ERAT D 

OPTI<A'J " L" : \PUBLIC\Proj e ts - c rrent\rnce Engi nee ri ng\11 arren l.~ke\ IT S\7S%PI P 
72hr.ORG OATEO 03/10/2014 08:20:40 

OPTION "P" - m:\PUBLIC\Proj cs - Current\Ince Engineering\warre ake\SIT s 7S%PMP 
72hr .OHY DATED 03/10/2014 08:20:40 

OPTION "E" = m:\PUBLIC\Projec s - current\Ince ngineering\lar ren Lake\SITES\75%P1P 
72hr.DEM DATED 03/10/2014 08:20:40 

Pae 4 
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h ~•··• * ******* **'** 
SITES XEQ 04/10/2014 

VER 200S. 1. 7 
AT RR 

hr- Rehab.OUT 

SIT ANALYSIS C0-1PUTER PROGRAM 
IA UAL - DATED DECEMB R 2005) 

TUE 13:46: 9 

SITES 
SAVM V 

01/01/2005 
0 101 

4.634375 18 

SAV,I.. V 101 l 1 
t. 
ft 

Modified embankmen 
2-Hr 75% P, 1P 

\ i th ne~ torage 

TRUCTUR ~arren Lake 
192 196. 36 0 
192.S 201. 45 6 0 
93 206 . SS 18 111 

193 . S 211. 65 29 370 
194 216 . 74 3S 1260 
194.S 232.9S S7 3118 
195 249.17 97 6021 
19S.S 265 . 38 149 10641 
196 281 .S9 175 16991 
196.S 298.59 245 25138 
197 315.6 322 345 4 

NOTABLE 
WSOATA SC 1 AC 90 2966 3.2 
STORM 2 
RAINTAB LE TCEQ2 2 

0 
TCEQ 2-hr 
0.6 

ENDTAB LE 
POOLDA A ELEV 192 9 
GRAPH CS I 
GO,STORM 
SAVMOV 

QLl
2 101 

TCEQ2 
1 

17. 7 192 

ENDJ08 

lSITES XEQ 04/10/ 2014 ---- - - - - ----- C011ENT PAG -- - ----------------------------
VER 2005.1.7 SlD = 

1odi f ied embankment with news orage 

2- H 75% P1P 

Ho 1ES GE - ORAi G AR A FRO ~ •JSDAT CO ROL BEi G CO ER ED R · 
ACR S TO SQUAR U L S FOR C001PUTATIO PUR OS S. 

lSITES --- - - - - - - - --- - ------------------------------------------ - ---- --------- - - -
XEQ 04/ 0/ 0 4 1 SI 
V R 2005 .. 7 ~ar en Lake SUB - 1 
TI~ 3:46: 9 SITE = 1 P S l P RT 1 

BASI D t 
OESI G LASS C 

TOR1 DISTRIBllTI C Q 2- hr 

PR CIP. - STORM R DURATION RF T BLE 
17.17 2.00 TCEQ2 

Pag 1 
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75%P1P 21 r-R hab.OlJT 

\!ISO T - CN 
90.00 

DA-SM 
4.63 

T / 
. 20 

- /H
0.00 

QRF 
0.00 

SITED TA- PER~ 00 CREST PS FP SEO VALLEY L 378? 
o.oo 92 .00 2.00 0.00 0 

BAS I ITIA E EXTRA VOL SITE TYPE 
o.oo 0.00 SI ~UL I 

PSD TA - NO. COD 
o.oo 

COND L 
o.oo 

DIA/
o.oo - /ti

0.00 

PS KE ~ R L EL 
0.000 0.00 0.00 0.00 

2 D STG ORF II ORF L s RT AUX. 
o.oo 0.00 0.00 192.00 

ASCR STS - UX.l AUX.2 AUX.3 AUX .4 AUX.S 
0.00 0.00 0.00 0.00 0.00 

AUX.Data R 0. RE ARO. i IE I LE.T LE GTH 
0 0.00 0.00 0 

AUX.Data - LE SIDE SLOPE EXIT EXIT SLOPE ACTUAL AU ? 
0.000 0 . 00 0.000 0.000 NO 

B IOnt - BWl 8\ 2 8 3 8 4 8\ 5 
0.0-0 0 . 00 o.oo 0.00 0 .00 

l ITES - -- - - - --- - - ---------------------------------------------- - - - - - --- - - - --- - -
X Q 04/10/2014 SD= 
v R 2005.1 .7 arren Lak SUB\= 

I 13 :46:19 SITE 1 PAS= PART= 2 

CRE PS 

SEO ACCUM 

AUX. CRE T 

192 .00 

192.00 

192 . 50 

FT 

FT 

FT 

0 .0 ACFT 

0.0 ACFT 

99. 5 ACFT 

96.36 AC 

96.36 A 

201.45 AC 

0.0 CFS 

0.0 CFS 

6.0 CFS 

PS STORAGE 99. 5 ACFT, 8 E AUX. CR ST AD SEO . ACCUM ELEVATIONS . 

START ELEV 92.00 FT 0.0 ACFT 196.36 AC 0.0 CS 

STOR1 HYO 0= 2.00 HR P= 7.],7 T.N Q= 15 . 91 II DA= 4.63 
TC= 3.20 HR C = 90 .00 VOL= 931 . 2 C 

p K = 15382 .9 CFS, AT 3.1 HRS. 

** ** ~*~************************·** *************** *********~--~·· ** ****** 
RATING TABLE DEVELOPED SITE = 1 

ITH PS AO AUX. GIV - 0 ASDA A RECORD GIVEN. 

RATI G TABLE NU1BER 2 
L Q- 0 L Q- PS Q- ux. VOL 1 AR 
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Project Description 

The Katy Prairie Conservancy proposes to retrofit and enhance the existing Warren Lake dam, create a 
wetlands complex, and restore tallgrass prairie surrounding the lake and wetlands. This detention basin, 
incorporating green infrastructure, will increase the level of protection provided downstream by 
increasing the flood water capacity of the lake and surrounding land, adding approximately 856 acre-feet 
of storage during rainfall events. The value added to the region by simply preserving natural lands on the 
Katy Prairie offers many benefits, including flood mitigation. Yet, the further restoration of land provides 
an even more significant value to the region, as the restoration of tallgrass prairie increases the amount 
of organic matter in the soil and leads to deep root systems that provide increased water holding capacity 
and enhanced soil porosity. The retrofitting of the Warren Lake Dam and installation of green 
infrastructure on surrounding lands on the property will increase the dam’s ability to retain floodwaters 
during heavy rainfall events, increase the available acre-feet of flood storage, and improve groundwater 
infiltration. This active restoration will reduce strain on existing drainage systems and flood infrastructure 
in Harris County, by retaining the water during storm events, and slowly releasing it over time. 

Civil Solutions, a Houston based consulting engineering firm, was retained to prepare this report due to 
the unique qualifications of myself, Principal of Civil Solutions, John Blount PE. I served as the County 
Engineer of Harris County from January 2015 until my retirement after 34 years of service with Harris 
County in September of 2021. The County Engineers Office approved this project when plans were 
originally submitted. 

History of Dam 
The Warren Lake Dam is reported to have been constructed in 1961 . Proposed Drawings are provided in 
Exhibit A and are Dated January 21, 1952. These drawings show a 2000-foot-long Dam with two earthen 
spillways 100 foot each on either side of the Dam. The proposed height is approximately 20 feet. The 
spillways were proposed to be approximately 5 foot below the top of the Dam. The calculated storage 
volume was proposed to be 640-acre feet. Jim Warren reports that a service outlet structure was added 
sometime in the 1980’s or 1990’s by the ranch manager at the time, likely due to continued spillway 
erosion. 

In the 2005 TCEQ Dam Inspection Report, the agency states that the as-built Dam has normal capacity of 
987-acre feet and a maximum storage volume of 2000-acre feet. Additionally, they report a normal water 
service elevation of 194.5 msl (no reference to datum provided). They also report a gravel lined 120-foot 
spillway, although their sketch labels it as 220 feet wide. The service outlet structure was blocked and 
underwater by 1.5 feet at the time of the inspection, causing the lake level to be 196 msl (no datum given). 
The picture of the spillway at the time ( see exhibit C ) shows it not passing flow which indicates its 
elevation to be higher than the reported lake level at the time. 
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Current Status of the Dam 
On February 20 2023 Civil Solutions visited the Warren Lake Dam to determine its current status. Since 
the TCEQ 2005 inspection substantial erosion and alterations have occurred at the spill way. This was due 
to massive flooding occurring during Harvey and the Tax Day Flood and attempts to keep the Dam from 
failing. 

The surface outlet was fully exposed and the lake was down a minimum of 5 foot below the normal water 
service elevation of 194.5 msl based on the depth of the cut measured in the spillway (6 feet) and the fact 
that during the 2005 TCEQ inspection the spillway was dry when the lake was reported to be at 196’msl 
(see exhibit C) 

A channel 6 foot deep with a top channel width of 30’ and a bottom channel width of 27’ was discovered 
cut into the existing spillway . This 6-foot loss of storge volume results in approximately 960-acre feet of 
stormwater storage being discharged, instead of retained, based on the normal pool surface area of 160 
acres reported by the TCEQ. A channel this size is capable of discharging approximately 1330 cfs as 
opposed to the existing outlet control structure, if functioning, that would discharge approximately 70 
cfs. The current condition of the Dam significantly undermines its ability to function as a wet detention 
pond. 

Regulatory Approvals Granted for the Project. 
The project was approved by four levels of Government as required by their scope of regulatory  control. 
Each of these agencies have a requirement that they cannot approve projects that have an adverse 
impact. 

The project was approved by Harris County Flood Control District , a special purpose district , in November 
2016 by approval of the proposed plans. The same set of plans were approved in the same month by 
Harris County Engineering Department, a department of the Local Government, Harris County. 
Additionally, a development permit was issued by Harris County in December of 2016 signifying its 
approval, contingent on all state and federal approvals being obtained. 

The Texas Commission on Environmental Quality TCEQ , a state agency, granted final approval for the 
project in November 2017, as indicated by the letter they sent the Engineer of Record. The Army Corps of 
Engineers, a federal agency, approved the project in December of 2016 as indicated by the Nationwide 
Permit Verification letter sent in December of 2016 to the Katy Prairie Conservancy. 

The approvals can be found in Exhibit E. This on its face value shows the project must have no adverse 
impact of the four levels of government could not have approved it. 

Typically, Hydrology reports prepared by a registered professional engineer would be required for these 
reviews, and this project was no exception. In  Exhibit F you will find the Hydrologic information submitted 
to the TCEQ to support their approval. The state is looking at the hydrology for two purposes, one to 
ensure no adverse impact and the other to insure adequacy of the design in the 51% Probable Maximum 
Flood. When looking at the documentation in Exhibit F you see the proposed dam will not reach peek 
discharge until a 3-hour event as opposed to the 2005 Dam configuration which peeks at a 2-hour event.  
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Evaluation of Project Hydrology 
Civil Solutions reviewed the Engineer of Record’s analysis as well as the current condition of the Dam. We 
also evaluated the capacity of the eroded channel in the spillway, as well as the hydraulic capacity of the 
existing and proposed control structures.  It should be noted that at the time of our visit it had not rained 
any significant amount in several days and the eroded spillway was passing a small flow. This indicates 
that the lake in its current condition is free flowing and provides no buffering and does not act as a wet 
detention, except in an event that exceeds the eroded channel, outlet control capacity and existing 
spillway capacity, if such a rain event is possible. This is unlike the Dam condition at the time of the 2005 
TCEQ inspection.  The proposed Project provides additional stormwater mitigation through enhanced 
prairie and wetland formation which further slows and mitigates storm water peek discharges. 

No Adverse Impact 
It is my opinion that the proposed project will not adversely impact upstream, downstream or adjacent 
property owners . All adverse impacts of the project(impounding of storm water ) will occur on property 
the project owner controls. This statement is based on three factors, the first being the approval of the 
four levels of government having jurisdiction. Second, my review of the Engineer of Record’s Hydrology 
submittal. Finally, my inspection of the current condition of the dam, calculations of the capacity of the 
eroded channel in the spillway, and current and proposed outlet control structures. 
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Exhibit B 
2005 TCEQ Dam Sketch 
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Exhibit C 
2005 TCEQ Spillway Photos 



Exhibit D 
2023 Civil Solutions Spillway Photos 
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REQUIREMENT OF CONSERVATION PRACTICE STANDARDS 378 (PONO) ANO 
CONSERVATION PRACTICE STANDARD 41 0 (GRADE STABILIZATION STRUCTURE). . 
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Harris County ngineering Department 
R IE R • T 2 

p ,, FOR CIV L SITE ORK (AL , DETEN ON UTI V, PAVI G, UNE CLOSED RUCTURES) 

2/Uf2016 

Pflmlt 61Uow.l •SI [ 1 

Pe a s.sc.od • s 
Cont.11 

Co tH c~ 

Con Cl Phone· t!.tl91l3 91Dl 

Pto 

Property Information 
15()2$ h Roi 81 u _; rall r: 

KocJ. s t : Zlp. 77447 

Sc<tton; Lo loc · R RNtl 

9 11 · 

IT 

f') All n peetJo 

YO A 

REQUIRED INSPECTION(S) 
SPO IBIUTV TO CAU. FOR AL REOUrREO 

rls lbe beto11 perm11 

SPECTIO 

ent po r wm 

OOCU E S 

PRE~INSPECTION OOCUMENT{S) 
UST 8 R COVED A PPROVEO BEFORE I SPECTI SCAN BE R O £ST D 

SPECIAL REQUIREMENT($) 
To r auoo Cenlhcate 

In Un HOPIO 71:1-27 -3900 Sched n.spccl Q"f 7 3--27 -3$00 reCcd Ins 

7 3 37-57 i/ 1/2017 7:()5~7 A •, , I c or rm, s/ 



Harris County Engineering Department 
loe65 NOfHtM'E~'T FREE'NAV. HOUSTO~. TX 77092 Off .Cl: 713.n&.JllOO 

I N S P E C T I 0 N R E C O R D - POST THIS CARO ON SITE 

Property Informatlon Project Detall 
comnwctat Prooorty 

•ro)~t Name: Rohnbl1tatlon of Vlsrrl?(\ LaJ<e Pr-ojece No: 1611100094 

'ropcrty Ownor: l<aty Ptati& ConSeivancy& Wnrrcn q;inch ~he: 
\ddreu: 1502!. W11rron A.ind! AO Zip: 77A47 

! l ty: Hockley Slalo: TX Email: 

tpP4lc.intl08A: ._. & E Coosu::U11Ut, LLC Cont.aa1 Ho: ,,~> 983-9103 

REQUIRED INSPECTION(S} 
IT IS YOUR RESP0NS&BIUTY TO CAl.L FOR REQUIRED INSPEC110NS 

(•) All lntpec:tfons below designated with an Astorisk m\31 bo paued before permanent power will bo ro loat od 

P~mlt N11mber tnspectlott l>Mcrlp!Jon lnspec(or Name & Signature Date 

611100094,SITE--001 °Co1r~ne,Ci8! Final lt!Spt.lCIIOn•DOWIOf)menl 

CERTIFICATE OF COMPLIANCE 
Date Inspection Category Inspector Signature 

Main Linc HCPID 713-274-3900 Schedufe Inspections 713-274--3800 FLre Code Inspections 281-436-8000 Fax 713-437-5764 

ms Card is your record ot inspections and mu$t be s,goed oft by aJI required depaltment$ IO r~o your Fire Marshal's final inspect()n and 
~ifieate of Compllanoe Thi$ cara must be .cept onSi1a and ava:'labta to the inspector a1 all times and duril'lg lllSpeciions. Protect this card from 
~tUhor The approved plans roost be available cJuMg 1n~ ln:specuons must be oomplete<i rn tne ll$10d ()(de-{ and the Oertificale of 
;ompliance :¥fill not be ,swe<S unta all Olher roqu,,ocJ in~i<>ns ate completed and approved AuthOriie<f Y.Ofk must start before exp11allon dale 
rhis p-0rtr111and inspeaion card on slte must be postod on s· o A copy approved plans mu&t be 1<.ep1 on s,te The Couniy Engineer may make 
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DEPARTME NT OF THE ARMY 
GAal.VESTON DISTRtcT, CORPS OF ENGINEERS 

P. 0 . BOX 1229 
GALVESTON, TEXAS 77663-1229 

Derember 21 , 2016 

Evaluation Branch 

SUBJECT: Permrt No. SWG-2016-01024; Nationwide Permit Verification 

Ms. Mary Anne Piacentini 
Katy Prairie ConseNancy 
5615 Kirby Drive 
Houston. Texas TT005 

Dear Ms. Piaoentini: 

This is in reference to your request, dated December 6, 2016, discharge approximately 
51 ,000 cubic yards of fill material to replace an existing failing levee, and install associated 
appurtenances, such as outfalls. Additionally, you are authorized to perform mechanized 
land cfearing and grading to remove approximately 120 acres of invasive species from 
existing wetlands and to create deep pools within the existing lakebed. The project site is 
located on the Katy prairie, east of the Warren Ranch headquarters, 3 miles south of 
Hockley, in Harris County, Texas. 

This request 1s verified by Nationwide Permit (NWP} 3, NWP 7, and NWP 27 pursuant to 
Section 404 of the Clean Water Act (CWA). This NWP verification is valid provided the 
activity is compliant with the enclosed plans, in 18 sheets, and the NWP General/Regional 
Conditions. In addition1 the activity must be in compliance with the Texas Commission on 
Environmental Quality's Best Management Practice Guidelines, which can be found at 
http://brt ly/1xPybPm. A hard copy can be provided to you upon request. 

NWP 3 authorizes the repair, rehabilitation or reptacement of any previously authorized, 
currentJy serviceable structure or fill, provided that the structure or fill is not to be put to uses 
differing from those uses specified or contemplated for it in the original permit or most 
recently authorized modtftcation. 

NWP 7 authorizes activities related to the construction or modification of outfall 
structures and associated intake structu,es. where the effluent from the outfall is authorized, 
conditionally authorized. or specifically exempted by, or that are otherwise in compliance 
with regulations issued under the National Pollutant Discharge Elimination System Program. 

NWP 27 authorizes activities in waters of the United States associated with the 
restoration. enhancement, and establishment of tidal and non-tidal wetlands and riparian 
areas, the restoration and enhancement of non-tidal streams and other non-tidal open 
waters, and the rehabilitation or enhancement of tidal streams, tidal wetlands, and tidal 
open waters, provided those activities result in net increases in aquatic resource functions 
and services 

These NWP verifications are valid until the NWPs are modified. reissued or revoked. All 
of the existing NWPs are scheduled to be modified, reissued or revoked prior to 
March 19, 2017. It is incumbent upon you to remain informed of changes to the NWPs. We 
will issue a public notice when the NWPs are reissued. Furthermore, if you commence or 

http://brt


2 

are under contract to commence this activity before the date that the relevant NWPs are 
modified or revoked, you will have 12 months from the date of the modrfication or revocation 
of the NWPs to complete the activity under the present terms and conditions of these 
NWPs. 

The impacts to waters of the United States (U S ) assoctated wtth this 
NWP verification are based on a preliminary jurisdictional determination (JO) for your 
sub1ect srte. If you wish, you may request an approved JD (which may be appeafed), by 
submitting a written request to us within 30 days from the date of this letter. Please 
note that if you request an approved JD and then decide to appeal it, the appeal will not be 
accepted if any wori< has started in waters of the U.S. or that would alter the hydrology of 
waters of the U.S 

Corps determinations are conducted to identify the limits of the Corps CWA jurisdiction 
for particular sites. This determination may not be valid for the wetland conservation 
provisions of the Food Security Act of 1985, as amended. If you or your tenant are U.S. 
Department of Agriculture (USDA) program participants, or anticipate participation in USDA 
programs, you should request a certified wetland determination from the local office of the 
Natural Resources Conservation Service prior to starting work. 

Corps determinations are conducted to identify the limits of the Corps CWA junsdiction 
for particular sites. This determination may not be valid for the wetland conseNation 
provisions of the Food Security Act of 1985, as amended. If you or your tenant are U.S. 
Department of Agriculture (USDA) program participants, or anticipate participation in USDA 
programs, you should request a certified wetland determination from the local office of the 
Natural Resources Conservation Service prior to starting work. 

If you have any questions regarding this venfication, please contact Mr. Steve Walls at 
the letterhead address or by telephone at 409-766-3125. Please notify the Chief of the 
Compliance Branch in the Galveston District Regulatory Division. in writing, at the letterhead 
address, upon completion of the authorized project. 

FOR THE DISTRICT COMMANDER 

¼ e -7;; .J//<""mr=;.,:0::,,--­

Kristi N. McMlllan 
Leader, Ceotraf Evaluation Unit 

Enclosures 

Copies Furnished. 

Permit Distribution List 

Austin Richards. SWCA, Inc., 10245 West Little York Road, Suite 600, Houston, Texas 
77040 
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September 21, 2017 

Nationwide Permit Genera) Couditions 

Tho following gcmcrnl conditions must be followc<l in order for an)' auth()rizauon by an N\Vr t<, 
he valid: 

(a) No .tclivity may l."ausc murc than .i minimal advcl'seclJ'i!ct on navigation. 

(b) Any safcry lieh1s and signals prc,...crihcd by th1,: U.S. Co.1~1 Guan], 1hmugh rcgulauor1s or 
othcnv1sc. musl he installed an<l nl.1i11taincd ul the pc:m1iltcc's expense on au1honz<-.d fadIilies 
in mw1g..1bk ,.,,akr:. ofthe nitC'd 81alc.s. 

(c) TI1c pcnuittce unde1:--t,mds ;md ngrct:s that. if future operation$ by the V11ilcJ Sttttt.-s 
require tht· f'-'1lloval, 1cloca1ion, or other altcrauou, ofthe s11 ucturl' or work herein authorized, 
or if. in tht: opinion of the Scttcta, y of the ATITiy or his authori.1,cd representative, said 
:-truc1ur.,; or wod shall cause umcasouablc obstruction to the free navigat ion of the navigable 
waters, the pcrrnilf<..'C will be rcquue<I, u1,on due notice from the C.orps ofEngineers, to 
remove. rcJoc.atc, or c1hcr lhc slruc1u1al work or ob!-itructions causod thereby, without cxpcncce 
lo Chet Jnited States. No c]uim shall be n1adc against the l.Jmtcd &lute:. on acoount of an} such 
rctnOVijl or alteration. 

2. Aquatit Life s\lo"·emcnf$. No llClivily may substantially di~rupt the nc<XlSSruy lifo cycle 
movement!. ofthose specie.-. ofnqu:tlic li fe indigenous to the watc;rbody~ moluding those spt,cic:. 
that no111101ly migrate tlu·oug,b the area, unless the activity's primary purpose rs to intJ)()UJld 
wntci. All permanent and temporary cros.;;ing.~of watcrbodics shall he suilahl) culvertcd, 
bridged, 01 othctwist· designed and c-0nstructed l<> maintain low flows to sustain the movement of 
tho~c :1quatic specit.-s. 

3 . Spa\, ning Areas. Act:Yitics io spawning areas during !.pawning seasons must b~ avoided to 
the maximum extent practicabk . .i\cti,·ities th.ll result in the phy.sic:31 cfostruciion (e.g., through 
cxcavatiou, fill, or dow .1st1\:.am .smolhcrint by subM,mtial turbidity) ofan important spawning 
area arc not authorized 

4. l\liga-afory Bird Breeding Arco~. Activities in waters of the United Statc-s that ser\lc as 
breeding aruas for mii'l-utory birds must bi! avoided to the maximum extent prac1icablc. 

5. Shellfish Beds. No acli, it)' may oocur in arc.as ofconcentrated ~helffish populations> unless 
the activi1)' is dir,·ctly related to a shellfish harvesting activity authorized by NWJ>~ 4 and 48. 0 1 

is u shellfish seeding or habitat 1esloratio11 acch ily authonzed by NWP 27. 

6. Suitahle Material. No ae1ivity may use wisuitable material (e.g., trash. debris, au bodies, 
asphalt, etc) ~atcrial used for construction or d1c;charged tn~l be free from toxic pollutants in 
toxic amounts (c;cc Section 307 of the C'lcdn \Vatcr Act). 

1 



September 21, 201~ 

7. \\ 3fcr Supply lntakcs. "'o ac1ivil)' may occur in the proximity ofa pnl,Jic waler ~upply 
int~1kc. C:'\\X..'f'f where the ac.llnly is for the rt:pai, cu n111·<wcmcnt of public waler $Upply mtakc 
Sltltelur~ <>1 adJacent hank stnbiljza1ion 

8. Advcrsl• Effects From lmJwuu<lmenh. Jf the nciiviL)' cr~tc.:." an impollndmcnt ofwater, 
ml\\.·1:r cfl~'.c;, lo the uquutic.sy:-tcm due lo accdcrating the p~IS-"-1£C o1 \\~tlcr, undfor rc..,tricting 
its flow must he rninimizcd ltt Ute maxiumm c>-tcnl practicable.. 

''· Muuagt-rnen1 of\\'all.•i· flows. To the maximum extent 1;ractic:sblc, 1he prt-conslruc1ion 
(."Oursc. C<.lrtditic>n, capac l)\ and location ofUJ\Cll wnlc.r. must he maim,unc<l lt.\r e...i.ct, :tcli\'ity. 
including stream duumclit,alion 1111c.l "lllmt wat.:-1 managcmcnl nctivilic..c;, except as pro\idc<l 
below. Th. JCll\ ity mu,;,t he e<111struclc:xl h• wiU,stamJ cx1,c:ctcd high fkms. 'J ht act!\ ih must nol 
rc.<.trict or impede thl· pass.age <1fnonual or high tlows. unit\ s the prim.uy purpo~ ot the acth·ity 
,., 1n impound \\alcr or manage hi1•.h nows. 'fhc .icth·ity may ntk, the pu; conc;truction course, 
oondition, c::ipacity, and locntion ofop.:n waters if it l cncflls the tt<tuatic en, ir\ln,ncnt (e.g., 
:.Lrc.un rc"lorotion or relocation acti\'itic.s). 

10. Fills " 'irhiu lllO~Ycur Floodpluius. I he activit)' nl\1$1 c:<·unply with appl1c:1blc r l: \1A 
approved state or local lloodr,lttin management rcquin.:mc11t,. 

11. Equipment. Heavy cquipmt.'11l working in wetlands Ol mudflats must be placed on mat..s, or 
<llhcr mc.i:mrc.s must be h1kt:11 to minimize soil disturbance. 

12. oil F.rusiou ond Sctlin1cnt Controls. Appropriate.:- soil erosion and sediment oonlJols must 
be; u.,.;od and maintaint-d in ettc<:th cope, atinz condition during construction. and all exposed soil 
nt1d othct fills, a.; well us any work bclo,,. the mdinary high water mark. or high tide lme. must be 
permanently st~bilizcd at the c.'.lrlic:st practicable date. Penniltt.-cs trc encouraged to pcrfonn 
wot"-. wathin watctl> oflhc Uniled Statc.:s during period~ of low-flow or no-now. 

13. Rcm(),,:11of Temporary Fillc;. (e111pornry fill& mu~t b..: n.movc.:d in their entirety and the 
nffoctcd .m:£ returned lo J)fl're<.m.,trucuon clcvatJons. The affertcd nrcJs must be re-\'cgctuled, as 
appropriate. 

14. Pr()pl'r Mai11tcnancc. Any authorize~t sltucturc ()r fill shall oc properly maintained, 
includin~ maintenance lo c..11surc pubhc ~ ,le:,, anti complia·1cc with applicable N\VP gc.nerol 
conditions. a_-; well as any nc.livtl} spcci lie condllion:s added hy the dislrict engineer to an '-lWP 
authonz itlOn. 

15. Siugle :-ind Complete Project. The actiYity must be a single autl complete project. 111c sruuc 
NWP cannot be used more than once fo1 the s.:tmc single and complete projdel. 

16. 'Yild nod Scenic Rivers. No ucti\'itpnayoccur in a (..'Olllponcnl of the National Wild and 
Scenic Rtvcr $)'~tem. or in a river officinlly designated by Congress a~ a "study river" for 
possible inclusion in the ~)Slem whilt: the rin;r is in c.1n ofiicial study status, unless the 
appropriate rcdcral ng1.,"TlC) with clirtX:t management responsibility for ~uch river, has detcnninoJ 
in wnting that the pruposcd activity w1Jl noL adverscl)' aff~I the Wild nnd S~'11ic River 
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dcsignaticm or study status. Jnfom1ation on Wild and Scenic Rivers may be obtained from the 
appropriate Federal hmd management agency Tl'~'-ponsihlc for Che desi~•mted Wild aud Scenic 
River or stud) riycr (e.g., ~atJonal Park Service. U.S. rorcst Service. Bureau ofLand 
1anagcment, U.S J ish and WildIifc Sef"\•i«~). 

17. TrihaJ Rights. \Jo ,1clivit) or iti- opt:ration m<1y impait rc.1:crvcd tribal rights, mcluding, but 
not limited to rt...'\CI vod watc1 riphts rind t1eaty fishins and hunting rights. 

18. End:tngcred Spec-it~. 

(a) No activity is authonzc.d under any l\f\\J> which is likely to directly o,· indirectly 
jeopardize the continued cx1stcncc ofa thrcuh.mc.J 0 1 c ll<lillll;Crcd species 01 a spocics 
prupoi-c.-<I for such designation. as i<lcnflicd under th~ I-oocml l..:.ndangertxl Species l\rt 
(f·SA), or whid, will dirct:tly u1 iudirccll} d~troy 01 adversely modif)' tl,c critical hahitat of 
such spoc1c:~. ~o activity is au1ho11:wd under any ~WP which "may Affect'' n list<XI sp~c,~ or 
c.1itical hfibitaL, unless Scttion 7 consultation addrcsciing th<.: effects of Hw proposed acti\'it} 
has been completed 

(b) federal agencies should follow their own pwccdures for complying with the requirements 
of the rSA lcdootl pcnnit tws must pnwicle tht; Jislrict engineer wiU1 the appropriate 
documentation to demonstrate compliance with those reqmrcmcnts. The district engineer will 
r~vicw the d(lcumentallon and dctem1i11e whether it is sufficient lo address ESA compliance 
for the "'\\\-P activity, or whcthei additional l!SA consultation is necessary. 

(c) '.Jon-fooc,al pennittecs must submit 3 pre-construction notific.ation lo the district engineer 
ifany listed species or designated critical habitnl might he affected or is in the viciruty of the 
project. or if the project 1s located in d<."Sigoatod critiedl habitat., and shall not begin \vork on 
the acuvity until notified by the district cnginoor tht1t the rc<Juirements of the hSA have been 
satisfied and that the ncti,·ity is autlmri:1.cd. F0t activiti~ that tmght affoct Fcdcrnlly-listcd 
t.'fldangcr\!<I or threatened spuc.ies rn designated cutacal habitat, tllc pre-construction 
notific.ition mu!:-1 include th~ nome(s} of the cndrmgcrcd or threatened ~, ~ci~ that might be 
aff<:clcd i>) the p1op<>scd work or that utilize the d<.....,i£1lalcd critical habitat that might be 
atfcctcd b) the pwposod work. 1ltc ciistrict cugince1 will detc.minc whether the proposed 
activity "may am~~!'· or will have ··no cflecC to listccl species and clcsigm1tod critiClll hahiu.t 
and will notify lh~ non- Federal applicant ofthi: Corps' dctcnninntion within 45 days of 
receipt of ii complt.1c preconstmction notification. In c.a~c.'> where the 11011-Fodcrat applicant 
has identified hslcd species or crilica1 habitat thnt migllt be cttfecied or is in the vicinity o f the 
project. and has S{> notified ll1t.· C'orp~. the applicam shall not begin worn until the Corps hes 
provided notifo..•ntion the )}l\JJ)<,scd activ1t1cs wall have "no offccf' on listed species or critical 
habitat, or unW Section 7 consultation has been oomplctc<l. lftbe non-Federal applicant has 
11ot heard ba.ck from the Co.rps within 45 days, the applicant must still wait for notification 
from theCmps. 
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Septemb(H 21, 2012 

(d) k; a result of formal or infonual consultation with th~ FWS or f\Mt•S lbt: di~hict 
cnginc~r ma) atl<l species-specific regional cndang<..-rccl species conditions lo the WPs 

(c) Autboriiati(ln ofan activity by a NWP docs not aulho1 izc the ''take" ofa threatened or 
cnda11gc1 cd sr>t.x:ies as <.letinr.:J under 1hc l .SA. In the absence ofscp~rntc authorization (e.g., 
an [SA Soct1011 10 Permit, a Hioloti~tl Opiition with "mc1d<.·nt,d take'' provisions, etc.) from 
the U.S. l W~ o. the NMFS. 'J he Endangetod Species Act prohibits any pe1son subject 10th<; 
jurisdiction of lh(; Unircd Stalc.s lo take a listed !-:J)(,'(;.1c:-, where' lc.1kt." rncans to harass, harm, 
puniu(,., hunt, ~h(lol, wolutd. kill, ,rap, c:tplurc. or C(lllcct <H to attempt to engage in nny ~uch 
c.xmduct. I he word "har 111" in the definition of"taker llll·ans an act which actually kills 01 

injures wildlifo. Such an acl may inc·ludc significant habitat moclifiC<1tton or dcb,radation 
where it actually kills or injures wildlife by signiiicanlly imp}1irint cs:.ential behavioral 
pattem,;, including brc-cding, feeding or s.hcltcring. 

(f) 11\formution on tltc location oi thre.1!cncd and endangered specie~ .md their cntical habitat 
can be olm1i11ed dircdly from the office..; of th(; U.S. fWS and l\MfS or their World Wid\! 
\\'ch pages al hnp://www.fws.gov/ or http://www.fws.gov/ipac ancl 
http://www.noaa.gov/fi!-hcrics.hlrnl 1cspcctively 

19. "Migrntor) Birds :uul Bnld m1d Golden Rnglc:s. The 1,e millec is responsible for <>btajning 
anv "take·· pcnnil.s rc<1uil~d 1U1der the U.S. Fish and Wildlife Servicc1 s rct,'Uhllions goveming 
compliance with the Migratory Bani Treaty Act or the Bold aud Golden f:.aglc Protection Act. 
Titt! pem1ittee should contact the i1p1m)priatc local office ofthc U.S. Fii.h and Wildlife Service to 
dc1erminc ifsuch ··take" permits arc rcquil'cd for a particular activity. 

20. Historic Properties. 

(a) Jn ca.-;c.c. wh~ the district cnginccr dctcm,ine.s that the activity may aff<,el pwpct1ies 
listed, 01 eligible for listing. in the 'alional Register ofHistoric Plue(...-.;, tl1c activity is not 
authorized, until the requirements ofSection 106 of the National Historic Preservation Act 
('lHPA) have boci1 sutisfted. 

(b) fcdcrJl pcunittccs should follow their own pmoodurGS for complying wilb the 
rcquircmcuts of Section I 06 of the National Histonc Preservatiou Act. Federal pcrm1ttocs 
musl provide the distL1CI engineer with the appropriate documentation to clcmonstnilc 
ce>mpliancc \\ ith those rcqum:.'ffi<.-'1lts. 'I he di~tncl engille<:I will review the doc.ument3tion and 
dctcrn1inc whclhcr il is sufficient to address sechon 106 compliance for the NWP activity, or 
whether additional section l 06 consultation is necessary. 

(c) Non-fodc:ral permittocs IDlL'll submit a p~-construction notification to the di~Lrict engi.nccr 
if the authorized activity may have the potential to cnu,;c effects to any historic properties 
listod on. dctt?nnino<l ll) be eligible for li~ting on, <>r potentially eligible for listing on the 
National Rcgis1er ofHistoric Places, including previously unidentified pro~rtics. For such 
acti viLies, lhe pre-coustrucuon notification must state which historic prop~ies may be 
affected by the proposed work or include a vicmity map indicating the location ofthe historic 
propettlcs or the potential for the presence ofhistoric propenies. Assistance regarding 
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infonmthon on the location ofor potential for !he pr~c:ncc of historic resources can be 
sought trom the. State Jlistoric Prescrvaticm Officl.'!. <>1Trih.11 I ristoric Prcscrv~rion OOiccr, us 
UJ>propriatc., and the National RcgJstcr ofHistoric Places {see 33 CPR 330A(g)). \\ hen 
1t.·viewing pit -construction notification:;., district engineers will comJlly with the current 
procedures for addressing the: rc<juir<:mcnt:-. of Section 106 of'thc National Hi-itoric 
P1e.-.t:1vation J\cl. ·11tc district Cfl!,'lnc.,u ~hall 1:rnkc a rca.c.onabk imd goorl faith offo1 I to carry 
out appropriate· idcn11ficatmn cIT(11 L,, ,r,,hich 111ay include background rt!S<:a1ch, consultation, 
ornl history intcf\·1cws1 sampk fo:ld ir\vcslig.1tion, and field s11r\'cy. Based on the infomiation 
~ubmit led and thc.:~c efforts. the, dish ict engineer shalf determine whether the proposed 
activity has llw potential to C'.ausc an cffecL on 1hc hi:-loric proper.tic.-.. Where the non-Fc,:dcn1l 
applicant lrns idcnlifiul histonc propt;r1it~ on which the actj\'ily ma} have tlw potential 10 

cnu-sc cflcets und :.o notified 1hc ( '<.•rp::.. the mm-rooc..:ial applicant shall not begin the activity 
until notified by the district cnbrinecr either thnt the m;ttvlly hns no pot~·otial to cau~ cffocts 
or that t"Onsultution under Section I06 of the !\ IIPA has been cumplctt:<l. 

(d) The distri~ engineer will notify the prosJ>l·ctivc pl?rmitt<="e within 4-i days ofrc~ipt of a 
complete prc-constmction uotificatton whclht."f NHPA Section 106 consultation is required. 
Section I 06 consultation is not required when the Cc,rps detc11uinc-s that the activity do~'> 1101 

hav~ lht: potential to cause effects on historic piopc1Lics (sec 36 CfR §800.1(.i)). lfNHPA 
section I 06 consullati<>n 1s required and wilt uccuJ, the district cngioct,-r will notify the non­
Federal applicant tl1at he or she Cdnnot begio work until Section l 06 consultation i~ 
romplcte<l. It tl1c non Jcdcral applic..1ut has not heard back from the Corps within 45 days. 
the applicant must still wait for notification from the Corps. 

{c) Prospcctiw pl'1llliltces should be aware lhat soclion 1IOk uftlte NllPA (16 U.S.C. 470h-
2(k)) prevents thL" Corps from gr.tnling n permit or other assh.tance to an applicant who> with 
intent Co ttvoid the rcquircmc11ts ofSochon 106 oflhc NHPA, has intemiona.lly i-ignific.antl)· 
adversely aO<:clcd a historic property to which the pe111ut would relalC, or having leg.al power 
to prevent it. allO\\ ed such significant adverse effect to occur. unJcss the ('orps. a1le: 
consultation with the Advisory Council on I listoric Prcscrvnlion (AC! JP}, dclennmcs that 
d1-cumstanocs justify granling ~uch assistance dci-pilc the adverse: effect created or poonittc,l 
by the applicant. lfcircumstances justif) gnmting the assistance, the Corps •~ re<JU1rcd to 
notify the ACI IP tmd pro, idc clocum~·11lalion :-p~dfying U1e circumstan~. Lht! degree of 
damage to the integrity of :my historic pmpertic!: 'lm.-ctcd, and proposed mitigu1ion. This 
docunnmtalton must mclude 11ny views obtained from the applicant, SIIPOtJ'HPO, 
appropriate 1ndiun tribc.-s if the undt-11aking occur:. c.m or uffccts historic propcrhc-c. on lribal 
lands or affects propt;Hics of interest to those tribes, and othc parties known lCI have a 
lcgitiniate i11te1est m the impacts to the penniltcd activity on historic p:-opurtic~ 

21. OiscoYcY)' ofl'rc\'iously Unknown Remain,; :ind Artifach. Jfyou disoovcr any pre\•iously 
unknown hii-toric, cultural 01 archcotog1cal remains and artifacts while accomplishint the 
activity aud1orized by this pcrm11. you mtLC:t iuunediately notify the distnct c:ngineer of\\1bat you 
have fouud, and to the maximum ~tent prachcablc. avoid construction activities that may affect 
the rt!mains and unifacts until the required coordination ha!- been completed ·1 he district 
engineer will initiate the ft:<leral, 1 ribal and stale coordination required to dctc1mine if the items 

s 
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or remains wa, rant a r"'>o0vcry effort or if the site js eligible for lis1ing in the National Register of 
Htstonc Pla~. 

22. t)esignntcd Critical Rcsou rec Waters. Crihcal rcsoun::c waters include, t\OAA mnnagcd 
ma, in1; sanctuurics auci mannc nionumcuts, ttnd National bstua1 i11c Research Reserves The 
<listnct engineer may designate, aflcr notice and opportunity for puhJic comment, additio11al 
waters oflidall) des1g11al~ by a stale as ha\'ing pm1icular cnv1rornncntal or ecologic.al 
significanc(.;, such ,' s ClUl~hm<lini.• 111,honal I csourcc waters or s~atc;; natural heritage sites. 'J h.c 
district engineer may al::-o <k,,ignat(, addit1om1l cnllc:tl n:sourcc waters aftc1 noti.c.-c and 
opportunity for puhlic comment 

(a) Dbchi11g~, of dredged or fill makrial into watc1s of the l'nitcd Males nre riot autho11;,.,cd 
by \iWPs 7, 12, J-1. 16. J7, 21, 25', 31} 35, 39, 40, 42. 43, 44, 49, 50, 51, and 52 for any 
~cuvit)' within, or dircctl)' affecting: cfitical rcsmm.:c walcrs, im;ludnJg wellands adjacent to 
l)1Jch wntcrs. 

(b) 1•or N\VPs 3, S.'10, 13, 15, rn, 19, 22, 23, 25. 27. W, 30. 31, 34, 36, 37. un<l 38, 
noti fit.,ition is required iII lll~cordancc w iu, general condition ~ I, fonmyactivicy prop<.is.t'd in 
the dC$ignatcd cntic.11 n·~<mrcc wate1s indudmg wetlands adjacent to those waters. The 
district engineer ma.y aulhorizc acth•jtics undt-r ~hcst: '\I\VPs only .in~ 1t is dctcnnme<l tl1al 
the impncls to the critical ie.~ourcc ,vatcrs wilJ he no more than mutimnl. 

23. ~litig:ition. The district c11.ginccr will co11~idc1 the follov.,jng factors wlu.m determining 
appropriate and praclicabl<; mitigation neeessary 10 ensure that adv~c effects on the aquatic 
environment arc minimal: 

(a) The activity mu~I be designed and oonstructcd to avoid and minunizc advc.rsc cff-c.cis, 
both tcmporar) anJ pcrnlanent, to waters oflhc United States to the maximum c,;xh:nl 
practicable ul tltc project ~itc (i.e., on site). 

(b) Mitigation in nll il~ form!> (avoiding. minimi;,ing, roctifyinr, reducing. or compensating 
fo: rn-.<mrcc losses) will be nx:1uircd to the extent m:ccs~at} to cHsurc that the ndvc.rsc cffoch 
to theaquatic cnvilonmcnt arc minimal. 

(c) Comp~nsalory mitigation at a minimum one-for-one nttio will be required for ttll wt;tland 
lo:--scs that l!Xcccd 1/1 0,acrc and rcquin: pre-construction 1lotifical1on, unless the district 
engiuee1 dctcuuincs in writing that either some other fonn ofmitigation would be more 
environmentally appropriate or lhe adverse cffcQs of the prop1>sed acthity are minimal, and 
provid~ a projcct-:.r~cci fie waiver of this rcquin:ment for wetland losses of l /10-acrc or less 
fhal nlquirc prc-coustrnction notifi<.-ation, the district engmccr mny dctccmine on a case-by• 
case basb thnt compensator)' mitigatio11 is required to ensure that the activity results in 
minimal ad\'cr:;c effects 011 the aquatic cov1ronmcnl. Compt.:nsatory mitigation proJccls 
provided to offaet losses ofaqtuuic rcsourc~ must comply with the applicable provisions of 
13 CPR purt 332. 
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(I) The prospective pennittc~ i~ rc-.._iq,on~ibl~ fo, proposing an apprnpriatc compensatory 
mitigation option ifcompensatory mitigillfon ji; necessary to ensure Urnt the activity 
results in minimal adve,.se dfccts on lhc aquatic environment. 

(7.) Si11cc Uu: likelihood ofsuccc!>:. is greater and tbc impach to potentially valu.1ble 
uplands arc reduced, W(~l1mct r~stoi«uo11 should be &he fin,;t oompensa1ory mitigati01t 
opti<m ~011side1ed. 

(3) Jf pc-nnitlcc-r1,-sponsiblc ,nitigation is the proposed option. the prospective perm1ttcc is 
1~ponsibk for suhmitling a mitig:ition plan. A c.cmccrHu1d ur dei.1ited mitigation 1>lfl11 
nrny be used hy the. di:,;trkt engine<:( to make the decision on the NWJl verification 
request, hut a final mitigation plan that addressc.i. the applic.ahlc requirements of H C'FR 
1.12,4(c)(2) (14) must he :JJlJ,rovcd by the distnct ~nginecr befon-: the pl"ntliUcc bt!gin.-; 
wmk iu waters of the United Stult:l>, unless the districl engineer dctcrmmc..-. lhut prior 
approval of t.hc for1I miligztlion plan 1s not pr;,clicable CJ, not nccossar,> to cnsur~ timcl~ 
complctfon <1f rite rt·quir~d c;ompcnsatory miti3ttlimt (see 33 CF'R 332.3(k)(3)}. 

(4) If mitigation bank or in-lk.·u foe program credits nrc the proposed option, the 
mi1iga~ion plan only needs to mklr~~ the baseline condition~ at the impRCl site and the 
number of (.,'fedits lo be provided. 

(5) Compensatory mitigation r~quiremcnts (e.g., rc.-;ourcc type and amount to be pmvidcd 
as C<'Hnpcnsatory m,hgalion, site p1otcction, ecological perfonnancc standards, 
monitoring rcquircm1.."fll~) 1nay be aJdrcs!-ed through cond1llons addetl to the l\WP 
autho1ization. instead ofcomponents ofu oompen~atory nut1gaticm pta11. 

(d) For losses ofstreams 01 od1cr open w:itcr-: that 1equirc pre-construction notification. the 
distdcl \:Dginccr mny n:quirc oompcnsalory mitigation. such 11.-. sbe-J.m 1chabilitation, 
enhancement, or preservation, to ensure thul the activity rcsulLi; in minimnl adverse effects on 
the aquatic environment. 

(c.) Compensatory mitigation will not ly,.: used to increase the acre.age losses allowed hy the 
ua~agc limits of the NWPs. For cx:implc. ifnn NWP hns an acreage limit of J12-acrc, it 
cannot b~ used lo authorize any pn1j~t result mg in the loss ofgrcntcr than 1/2-acr~ cir ,-.atcrs 
ofthe United States, evi,,:n ifCOftlfk't1s:llory mit ir,ation is 1,.ov1dcd thnC replace., or restor~· i; 
:,;ome ot the lost watc~. However, compcns1dory mitigation cun an<l should be used, A5 
necessal"). to \;t1;<;U1 i: lhal a p10Jcc.t .,lrcady meeting tbc estabhshecl acreage limits alsc, satisfies 
ilic mimmul impact rcquir1."lllcnt u~,;ociatcd with the NWP~. 

(f) Compensatory mitirution plru1s for projccL-. in 01 neat strc:t1ms or othtir open waters will 
no1mally include a r~quircment for the n.>storntion or cs&ablishmcnt, ruainlcntmcc. anJ legal 
proux:tion (i.:.g., conservation c.1.scm1.mts) ofriparian 11rc.as next lo open waLcrs. In some cases, 
rip11riun oreas may be the only compe.11satory mi1igat1on required. Riparian areas should 
consist ofnative specie.<-. TI1c wiJth ofthe n.:quircd ripa1ian area will address documenlul 
walt-'T quality or aquatic habitat ]oS-s cone.cm:.. ~onnatly, the; ripariun area. wiU be 25 to 50 feet 
wide on each side of the ~Lr-earn. but the district engineer may rngmre slightly wider riparian 
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are.,~to address uocurncnt~l water quality or habilat loss e<>11.;erns. If it is not possible 1o 
establish nriparian urea on hoth sides ofn s1ream: 01 ifthe waterbody is a Jake or coastal 
waters, then r~loring or establishing a ripiu iau a1ca along a siJ1glc bank or shord inc may be 
sufticicnl. Whc1 l, both wetlands and op~2 wata-s ex1sl on the project site, the district cnginec1 
,\ill deter mine the apptOJ>riah, compensatory mitigation (e.g.• nparinn areas ttnd!or wctlru1ds 
oompt.::thation) ba~w on "hat is best for the aquatic environment on a watc,shcd basa:s. In 
c;isc~ where riparinu arc;1s arc dclcJmim.-d to be tht· most ,tpprnptiatc forn1 ofcompensatory 
mitigation, the di'.'ltrict cnginC(,"f may waive <1: nxlucc the 1cqu1rcmcnt lo provide wctlnnd 
c<1mpcu~atory mitigation for wctln11d l<1sses. 

(g) Pc11lli!lccs may p1opose; the use ofmitigation bm1ks, in-lieu foe progr.uns, or separate 
pcnnittcc· re1>ponsiblc mil1g::1t1on. Fc>1 activiti,'$ resulting 11the; lo~s ol mru ine or estuarine 
rcwurccs, pc:m1ittcc--n..-:-;ponsiblc e<>mpcn-.alor\ mitigalfon ma} be environmentally prcfentbk 
if then; arc nC'I mitigation banks or in-lieu fee p1ogrnrns in the arcn thot have marine or 
estuarine crl'dits U\""UilnhJ~ for salt. oa llansfc, to the pcrmillcc for penniUoo-ru.~ponsiblc 
mitigation, the special conditions ofthe NWI' verification mu~t clcurl > indicate the patty or 
f)l.11tics 1esponsiblc for the implcmci1tation and pcrfonmmc<: of the compensatory mitigation 
projt:ct und, ifrcquin.·d its lone-tcm1 mtmag~ment. 

0•) Where certain fonctions at 1d sci vices ut ,,, alcb of the United St'1tcs arc pcnnancntl y 
adversely affcctod, such as the conversion of a forc:stccl or scn1b-shrub wetlund to an 
he1baceou~ wetland in a pctmaneutly mamtaim:d utili ty Jinc right-of-way> mitigation may be 
required to reduce 1hc adverse effects of lhc project to the minimal leYel. 

24. Safct)' of lmponndmeut St rue.lures. To ensure that all impoundmcnt structures arc safely 
dcs-igncd, the district cni,rinecr may rc<Juiru 11011-l•eclcral applicants to dcmonstmte that the 
structures comply wiU1c..,;t.abli:::hoo state drun safety critcno or have been dC$ignod by qualified 
ptescms. lht! district enginoo1 may also acquitc documentation that the design has been 
indcpeodcmly reviewed by simih1rly quahfh.."<I persons, »nd appropriate n,odificaltons made to 
ensure safely. 

25. " 'atrr Quality. Whi.!-1c States and authonzcd ·1 nbcs, or l~PA where r,pplicahlc, have not 
previously cc1lificd comphan~ ofan ~ WP with CWA StX.1mn 401, indi\ idual 401 Water 
Quality <~rtihcation must hc obtained or waived (~cc 33 CFR 330.4(c)). The district engineer or 
Sin.le or Tribe may re<1uirc odditionttl wat01 quality management mt·asuros to ensure thJ.t the 
auU1ori1.eJ ac&i\'ily does not result in more than minimal degradation ofwater quality. 

26. Coaslal Zone Management. l n ooastal statu!- \\ h<.:re ..m NWP has not previou~ly received u 
state.:: ooa.stal ionc mana~ 

~ 
cm<!Jlt consistcucv ooncu1rencc, an individual state coastal .1.one. 

ma.nagcu;ent consistency concurrence must be obtained, or a p~ umplion oi ooncwrence must 
ocair (soc 33 CfR 330.4(d)) The distnct c:ntintier or a Stale may require additional maisur~ to 
CTISUrc 1lnt the authorized acti vity is consistent with state coastal zone managcmClll 
rcquiremcnL~. 
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27. R iom1I and ·11 e-B. - u -c 'ondilicm~. T 1c ac1ivi1y 1111.lSI comp!)' with any regional 
c ,1dition lh t m : h vc l1cl~n uc.idc: h) th ·Dhi~w1 En in ·t:1 {~c " · R 30 4( )J and\ •ith 
cm ' sc Sil ·ci lie ronditions added by tlm <oq,s I by the !ilat . Jnclian Tri~- or .S in 1b 

s . ·liL1n 40 l W:i r Q• alit C ·1 ti fie 11tio11. n l,y the s.l11l • in its Co::i l I Zone 11.·lanagcmenl Act 
c ,nc;it-l 1cy uctcrrnin11liun. 

21t Jsc of • luUiph.- _tionwi~le Pt rmits. Th u c 111 tn0P Hmn OH 'WP for a ~•.ingl and 
cu1111 lt>l1,; pr ~..: I is prohibit d, c>, c wlu:11 he~:,er al!c )oi.1' o w~1kL 1)11..~ Unitt!d Stales 
11u1l <,nzc, by tJ1 • \ Ps d L'S not 1.'. .ccc ht" acre. limit of the NWP, ith the l1igb t Rpooific(I 
a'"'r age hmil . ~1 ·xumpl · if 11 1ud er s!lint o J tidal w.olt:rs is con~lru kd untk:r WI' 14 
with ri S( ·i, led uank stnbili:t.alion al lh~ rizeJ b • WI 1.1, thu maximum .1<.Tct1gc loss of wutc1. 
of1h S&al s {IT t} r.; total Jlf ~cct cam ·" I 1t -a "J(;, 

29. au r r uf ati(11 en ide PumH VcrifitnOon . rr Llu.: pcm1itlcc $C1ls the prope ty assoc:ia1 ·cl 
with a nationwirlc, ·n it \ ' C1 i {k:itiun, th p m1illcc rnny tra sfor the nationwicfo ·rmit 
wrilicntion to lhc nc, )\\ ncr hy:, 1 , illi11g a lctlci to the ap ropr· ,tc orps. clis(ricl offic tn 
~•a.lid t • 11w 1rn11sk. copy nf the n::itionwid · p ·1mit ,•eri ic· ,lion nmi-l l1c attached lo the It.tier, 
and the lcUcr I iust 'lmhin 'th · fullowing ;iatt: neut anrl si1~naturc: 

·'When the. lmctu \ cir work amhc.,riicd by lhi. m1ti nwide I cm1it .11c still in .xifllcnoe • the 
tim '111 • pro1l"ny is tnmsforr dt lhi.: Icon nud condilim1s of this n.itionwiJc ·rmiL, including any 
sp .iol ndition... will continue to be binding on thl· uew owner(,; of the propcn.. ·1 o \'alidntc 
Inc transfer o . 1 ii. nalloniw,'idc permit an h · associa1ed Ii b1htim, Blt.•mciatoo wiLh compJian ·c 
wi[h it lcnrn- and oondition~, have 1th tronsfi ·n: · sign and rlalc belo \'. 

(Transfer ·c) 

. 0. Complfan e C rUficnlicm. ,I ach t cm1i .c ,,Jm 1 i\!cs nn WP ,·crilicalion l ttcr ti-om Ute 
1p.s 1m ~ p; , 1dc a si£_ncd certification cJ, ·mnentiug ompl tio of lhc authorized. cti,•ity uud 

any rcquiroo ~umpc11. tcir • miliga1ion. Tin: succ ~s f any 1equircd 11~11 ,i te rcsponstblc 
mitigation, inclu.din • the chic, ,1.:mcJ1 ot c ologic l J r ormanc:c ~1.md,ml , , ill be addressed 
scpar tel}' by he disliict cngim:c: . Th · Corps will ph1vidc the pcnninc the c rtification 
cJ wn ·nt wil11 th 1 '\ 11' ,•uificaLi n Jctll.:r. n1e ccrtifi :dion docunu;:nt will incl 1dc: 

(a A ·tatcmcnt th11l tile auth 1rlzc 1 work \ as d 111c i1 acoordnnuc with Che "WV 
;u1.thorizalion, indudin , 1iny gene,· 1 regional. ut a ti \'it -:,,. dfic conditions; 

(b) . :,,.lolt:me:n thar the; implcn11.m1 1tinn ufany rt;quircd compcn · tory mitigalion was 
1mplet d ma· irda.nce \\ith thc _pc nit c-0ndilio1 . lt . ,·d,ts. from a mi i_ation bank or in­

lieu fee program a 1scd o St1tisfy the rnpensalory mihgation requir · nents, th 
(; flea · 1n must include he documcnttilion reql ired b )3 f1 U2. (1)(3) to et1nfinn that 
th(; pcrm1uce securc-"I he .ipp1opriate nwnber and n.-souri.;e ,)lJC ofcredits: and 
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(c) 111c signature of the pcrmitle-c certifying Uw completion oflhe work and mitigation. 

31. l1re-C'omt ruction Notificaf ion. 

(a) 1 uning. Where rlx1ui1cd by the 1e1111s ofthe NWP, the p1ospcctivc pcrmiltcc must notify 
t·1c d1...1ric1 e11~111l-e1 b) submitting a p,c-con-;trnl'lion 11otif1cation (PCN) as early ai. pussiblc. 
111c di:.tnct crigi11cc1 musl dctc:,minc if the PCN ts complete within JO calendrn day,!,; oftbc 
dah.: of receipt and. if dw PC'N is dctcnnincd tu be: mcomplelc. notif} the prospective 
penniUu. within thul 30 da.>· period to r~qul:Sl th-.; ·~it litiunal mtm matmn ncx:~:--ary to mukc 
the PCN comph.:tc ·rhe I Cc.JUi;st must :specify tlw infon11ation th:cdc:d to mak~ th\! PCN 
co1Hplclc.. A~:• general rule, di!-lrict engineer:- will nx1ucsl additional info1111ation rn:cc.-.sary 
10 make the VCN e<1111plclc only <IIICC. Jiowc.\u, if lhl' prni.pe(tiv~ pcnuiuet· docs not provide 
all or th<. rcquuslcd infon11ali011, then th,~ district cuginccr will notify 1hc prospccii\'e;; 
pl-'lllliltcl. thul the l'CN ts still incomplc:lc nnd the t•CN rl'.:\1icw process will not commence 
until ol! ofthe rcquc,tcd intc:nma&ion Im~ l>l--Cn received h> the dislrict cngincc1. The 
pt0sp1.divc pcnnittcc sh3ll nol hegin the achv1ty until cit11e1: 

( I) Ik or site. ,s notifo:d i11 w,iting by the district cngim.-cr that the ucti,ily may 1»occed 
under the N\\'P with any special «mditions i111µos<.-J by the disu act or division cng,nc(:r; 
or 

(2) 45 cillcn<lar days have p:ts...cd from the diS1rict enginccr' s rcct-'ipt of the compJctc PC:-.J 
and the pm~po,.;tiv~ ()\:nniltcc haS not reccivt..'tl ,, ntlcn notice from Ute district or di\'1s100 

c11gi11ccr. llowevet. if the pctmittc~ wa!- r~uircd to notify l11e Corps pursuant to genera] 
coodilion 1~ that Hst<xl species or cntic.:il ht1b1tat might be arrcctcd or in the vicinit} of 
the project, orto notify the Corps pur-.,uanl to gcncrnl condiuon 20 thal the acli\ity may 
have the potential lo cause effects lo histonc propc:rties, ll1c pcnnittcc cannot begin lht! 
uclhity until ~ivrng written nntificauon from the CorJlS lh3t then; ts "no effect" on 
listed species or .. no potential to cause cfl'<.-cl:C on histonc propcrtic..-.., or &hnt any 
consullatiuu ,cqwrcd \tndcr Section 7 of the lmdangcrc:d Species Act (sc..: 33 C'f R 
330.4(f)) and/or Scc.;tion 106 of the '\iahoa11l Historic Pr.........,crvallon (~cc 33 C'FR 330.4(8)) 
ha-. hocn completed. Also. worl.. c.1111101 lJcgin under N\VPs 21. 49, ur 50 until lh(: 
Jk1lllilll.:c.: h.t-. rc-ccivoo written ~ppt0\'3.1 from tlu.: Corps. lf the proposed acthit)' r~uites 
a written wnh·cr lo exceed spc1.:ifiod limits (Ifan NWP, th<: pcrmillcc may not bcgm the 
activily until the chslnct enguu:cr issues the waiver. If the discricl or divisiun engineer 
notifies th-.~ pcrmiltcc in waling tha1 an indi\'iduol pctrnit i~ required within 45 c.;11t,'1tda.t 
day~ nfreceipt Clf ,1 oomplclc PCN. the p-.:m1ittce c:1mnol her.in U1~ activity until a11 
iudividual pconit hus hi:cn obtained Suh~cqucntly. the pcunittcc's right tu Jlwcccd under 
tht! ~WJ' may be m<Klificd, suspc.:ndcd, 01 1c\-okoo 011I>· in accordance with 1he pmcedwc:: 
set forth in 13 C FR 330.5(d)(2). 

(b) Contatb of l~tl,&_n~ruction ~otiticotion:The PCf\ must be in writing and include the 
following infommtion: 

(I) Name, tlddress and telephone numbers of the prospoctivc pennittec; 
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(2) Location of the proposed project; 

(3) A description of the proposed pn>Jecl; the ru'OJeci's pu.rpo!)e; direct and indirect 
adv~c 1mvironmootnl effects the prnjcct would cause, including the anticipated amount 
ofloss ofwater ofthe Unitw Stak~ ~'XJ>CClt·d to result from the NWP activity, in acres. 
linCl1t f~t. or (lthc, appropriate unit ofJnl·;1sure; :my otl1cr1\WP(s), regional general 
pcrrnit(s), or individual ptnnil(s) u:.cd or inkndccl to be used to authorize any part of the 
,,,oµo.scd pn>joct 01 any rclatt;CJ m~th ity. l'he des-criplion should lw sufficiently detnilcd to 
al low tl1e dish ict coginecr to dete1 mine titat the: adverse effect-; of the; project will be 
minimal and to dl1ctnune lhc need fo1 compensatory mitigaticm. Skctohes should lH; 
prmicl(..'<1 when ncc{.>sl-ary to shO\\ lhuf the aclinty complies wiU1 the terms ofthe N'\VP. 
(Sketches usunlly clarify the project :met wh<;n provided results in 3 <]\.ticker decision. 
Skclch<!s should con1ain ~uffici~t drtail to provide an illustratt,1c desciiptio1, oftbe 
prnpose:d activity (e.g., a C4>nccptual plan), but do not need lo be dctaaled engjnecnng 
plans); 

(4) 'J'hc PCN must include a clolioefllion ofwctla11ds. otho spcciill aqua.tie sites1 and other 
waters, such as lakes and ponds, and poro,mial>intcrmille31t, aud ephemeral streams, on 
the pmj1.::c( site. Wetland dclinc3tions must be prepared in accordance with 1J1e current 
mcthotl roq_uircd by the Co:rps. 111c pcrmittcc mny ask the C..orps (o delineate tlte sp.ccial 
aquatic site.fl and other walers on the projool site, but there may be a delay ifthe Corps 
does the delineation, c.~pcciully if tlu: project site is large or contains many , ..·aters oftlic 
United States. Fur1honnorc, the 45 da)' pl!riod will not start until the delineation has been 
submiUed lo or C<1mple1ed by the Corps., as appropriate; 

(5) If the proposed activity will result in ihl! loss ofgreater than 1/10-ncrc of ~vethmds and 
~l PCN is required, the pros1>cclive pcmuttce must submit a s1a1crnt;nl dcscribirt~ how the 
mitigation requirement will be satisfied, or cxplai1wlg why the adverse effects aic 

minimal and why compensatory mitigntion should not be required. As an eltcmntive, the 
prospective pcnnilloo may submit a c;onocptual or detailed mitig3tion plan. 

(6) Jfw1y listed species or designated critical habitat might he affected or il> in the vicinity 
of the project, or if the projocl as located m dcs1gnated critical habitat, fo, nou~Pedcral 
applicants the PC}. must inclu<l.; the m•mc(s) of those endangered or threateJ1ed species 
U1nt migh1 be affected by the prop,osed wurk or utilir.c the dcsi&"flntcd critical ha hi tut th~1 
may be aITcaed by the proposed wo~k. federal applicants must provide documentation 
demonstrating oompliancc with tllc Endangered Species Act; and 

(7) For an activity that may a!Tt.->ct a historic pmperty listed on, determined to be eligible 
for listing on, 01 potentially eligible for listing on., the 'atiomtl Register ofIlisloric 
Places, for non-federal t~pplicants the PCN ruusl state which historic property may be 
affcclt'd by the proposed worl< or include a vicinity map indicating the location of the 
histuric property. Federal applicants mu11t 1,rovidc documentation demonstrating 
oompliancx-, with Section I 06 of the National Ifistoric Preservation Act. 
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{c) 1?$,m• of Prc-C'o11strnctio1 • >tific:,aJio_n: TI1c st11mhm1 intli\'idual pl.!rmil applicntion fonn 
{form ENG 4345) may be \ts:cdJ bul tht. oontplctcd i1ppJic:1lion form mu~l clc:niy indicate 
th111 it fo 21 PCN and must include all of the infomrntion ro<tui1c<l in parayaphs (h){I) lhrough 
(7) ofthis gt·neml conditicm. A letter txmtaining the required informatioa ma} ulso b<: usc;d. 

(d) Agl~nc_y C0 0Qr.li1u1ion: 
(1) •,1,he d1sIric1 cnguJCCl will consider any conuucnts &om Federal nnd s1ntc ~gcncat.-; 
concerning the proposed ncti,ity'~ C4.m1p1ia11cc with the! tan1s and conditions of the 
• ~wp~ and lhe ncc<l for mitigation to rodncc the pwJccr~ mlvcrsl.' cnvimnmc,ual cficcts 
lo 11 minimal lc\·cl. 

(2) Por all NWI' !tclh ith:s that require p11.>-0011.stnic1ion notification and result in the loss 
ofgrc111cr than 112-acn: ofWllt4..'T!> ofUi'- Unit'""1 Stale.Si for NWr 21, 29, 39, 40, 42, 43 1 

44, 50, 5 I. aod 52 ac-1,, 1tic.-. tit.ti roqum: prt.."-COJ1«.(ntctio11 notific.,lion and will ,csuh u1 
Hi, los=" ofgr('~tlcr llnn JOO linca1 r~t ofstrca:n bed. and for all NWP 48 acm•1t1t':) 1hal 
n.:qui,~ pre--constnn;,'.L111 notificHtion thl~ th:.lr:ct 4.;11gir,1..,--cr will immc<liatcly pro,idc (c.g , 
v1a. t:•111a1I, facsimile llansnuss1on, o-y·croip.,ht marl, or other «;Xpcditious manner) a CClpy of 
the complete P(.·, to the upproprinte f· cdc.;rnl or stntc omces (U.S. FWS, stntc niLlurnl 
rc.murcc or walct quality ag<.'TIC)-', !!PA Sit.le I Jistoric P1cservanon Officer (SIJPO) or 
Trib:d llistoric Pn..-scn·ntion Office (1 II PO). and, 1f apprnp:i.1tc1 the l\ VIFS). \\iith the 
cxceptiou of ~Wt1 37, rhes~ dgencrcs will have I O calendar days from the date the 
nuterial 1s trnnsmitlcd to telephone ur fo:c the <l1stricl cngincet notkc that they mlcnd to 
pnwidc sub.st:mti\'e, sitc-s1>cc1fic comments. The commcnl:s mu..;t explain why tht: ugenC) 
believes the advc~c cffccb \\ ill he more than 1ninimal. Jfso contactod by an agcnc>, 1hc 
di\lrict cnginc<:r will wait an additional 15 calendar days before ma~ing a dcci~ion 011 tl1c 
pn>construction notification Thcdis!Jict ooginccr will fully consi<lcr agctiC) oommcnt~ 
rccc1,c<l within the specified time frame conceming Lhc proposod nch\'ily's compliance 
with the tc1ms and conditious ofthe NWPs, including the nC(•d for mi ligation to ensure 
tbc net advc~c cnvuonmentul effect,; to the aquatic environment of1he proposed activity 
ar~ minimal. 1111! dislricr cnginocr "ill pivvidc no response tu the r<!Sourcc agency, 
c,,ocpl a$ provided bdow. 'flit: district 1,;nginccr will indicate in th~ ;1dministrnllvc record 
associated with ci1ch prl~•constrnclion notific...iticm that the resource ugcncics' conOl'ms 
wen; cousidt:te<l. Ftir ~w·r 37, the emergency watcrshc.xl prntc.:ctiou and r<.-.habilitation 
ttcl1vi1y m.i)' p1u\!Ccd i1ru11cdiaccly in cases where there 1s nn unacceptnbl1,; h;uard to lifo 
or n signilicanl loss ofpropcrty or c.;conomic hardship wil) occur. ' Ihe districL engineer 
will c,,nsidcr an) c.ommcnts rccc1v<:d to dccidi! whether the NWP 37 authorizalion should 
be modified, su!.pc.:i:1dctl. 01 1cvokcd in accordance with the pr()coourc...;; at 33 CFR 330.5. 

(3) 111 cases ofwhere the prospective pc.rmittcc is not a hxfcrnl agency. the d1s1ric1 
engineer will pro,·idc a 1u.poru:c to NMFS within 30 cal-.:ndar days of,~ceipt ofany 
rs5cntial Fish Tfabili.lt com,crvntion reconuncnd,,tions, a~ required by Section 
30.5(h)(4)(B) of the Magnuson~Slcvens Fishc..-ry C'onservat1on and Management Act. 

(4) Appliamts arc cncourogcd to provide the Corps with either elcetronic files or multiple 
001>ics ofprc•c('nstructiou notification~ to cxrcd1tc agency coordination. 
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l>istritf Rrtgitwcr's Uedsion 

I. Tn reviewing the PCN fo1 lhc proposed activity, the uistrict engineer will dctcnnii,c whethei 
the activity aulhodzc.d b} the ~WP wlll ,~uh i11 more thuu minunal individual or cumulative 
aclvtt:-t~ c111, iMn111enlal effects or may be contrary lo the pul,lic intt:1~s1. J•or a lio~r projccl. this 
dctc1111ination will include m, evaluation ofthe individual cl'oss.ings lo dctt..-rn1i11e \,11cthc1 rhcy 
indi\•idually satisfy the h"m1s ao<l c(md1l!ons or the N\VP(s), as well ;i-. the cumulative cffrcts 
caused by all of the- cw. >i1tg!i authurin.xJ t>y I\'..WI'. Ifau .ippliciint r<'XJUCS1:s tl waiver of the 300 
linear foo· limit on impacts IO inrcm1i1h..'fll or Cflhemcia streams or ofan otbc1wisc applicable 
litmC, .,s provirlt.:<I for in NV/Ps 13, 11, 29. 36, 39, 40. 42, 43, 44, SO. 51 or 52, the district 
i.:ng_mc.-« will only g,,ml lhc w:1ivcr upon a wriucn dctcnninatfon that the N\\i P acriviry will 
re-5ull in minimal adverse cffccls. \\'hen run.king minimal clTccts di:ttrnimuions the dislncl 
e11~•;necr will consider the dircel und indirect effects cm1scd by th1. NWP activity. Tht: distnct 
1.'l1g.a11ccr wdl also con~i<lcr site $f)l?t'ific factors, "uch as the cnvironmc-nlul scllittg in the v1cinity 
'"'f t:ic NWJ> activity, the l)'J'"! ofccsourcc th;d will be atlcd,.:d iy the NWP activity. the fonctions 
provided by the nquutie resowccs that will ht: affected by the "?\1\\:p activity, the degree.: or 
magnitude to which the aquatic n,::,.nurct-.s pt..-r1011n those functions, the e.,,;teot that aquatic 
n·ic,urcc functious will Ile lost tts a rc.'lull of the N\VP uctivily (t:.g.• partial or complete loss)~ the 
durati(ln ofllil' advcr~e effects (temporary 01 pcnnaocnt). the importance of1hc riquohc resource 
furactivnl> to lhc region (e.g .• water.shed or c-cor<:gion), nnd milig11tion required by the district 
cnp.inee1. Ifan approJltiatc functiu11al asscssmcJ1I method is available and ]ll.tdit.:abJc to uc:c, that 
ass~metll method may he w,cd l>y the district ~ngiueer lo assist in lhc minimal a-dv<:rse effects 
dctc11ninaho11. j lie disrrict cnginccr may add cnse-s1>ecific SJH,~ial comUtions IQ the NWP 
authorization to addr~ sitc--specific environmental concerns. 

2. lflhc propo:-C<l activit}' requires a PCN und wiU result in u loss ofgieatcr than 1/10-acre of 
wctJands, 1hc pn:)spcctive pennittcc should i,ulunit a mitigelio11 proposal with the PC'N. 
Appli~nls mny also propos~ oomp~nsatory mitigation for projects with small-er impacts. The 
<lilitricl t::n1{incer will considc..T an) proposed oompcnsalory mitigauon the applicant has inch1efcd 
m lh~ pro1x1sal in dctcnnining whelher the m.:l ooversc environments) effocts to the aquatic 
environment of the proposed activJlr arc minimal. The oompcn,;atory mitigation proposal may be 
either conccptunl or dt-1ailcd. Uthe disuict ons,iuccr dr.lcnninc.s d1at the activity oc.1mplics witJ1 
the tenns and C<mditions ofthe NWP and that the artverse dfocls on lhc aquatic environment arc 
minimnl, uft<:r considering mitigation, the district cnginec: "ill nolif)' the peunitlee and mclucfc 
any uctivity•SJ~cific conditions ii, the ~\VP vcri ticalion the dii-tric-t engineer deems mx:c.,'>lll)'. 
Cnndilions for compensatory mitig111ion retJUircmenls must compl) with the appropriate 
provision$ nt 31 CFR 332.J(k). 'l11e dtst.iict cngi.J1ccr must opprove the final m1tigallon plan 
bcfor~ the pcnniHcc comm1:neci. \\nrk in v. atcrs of lht! Uu.iloo States, unl~"'S the district engineer 
determines that prior ~pproval ofLhc final miti,gution plan is not practicable or not necessary to 
ensure timely C<.lmplcliou ofthe required compcnsntory mitigation Tft.he prospective pe, mhtec 
clocts to s,1hm1l o comrcnsatory mitigation plan wi01 the PCN, the district cnginex,-r \\ 1II 
expeditiously review the proposed compensaloT) mitigation plan. l he district engineer must 
rc\'fow the proposed compensatory mitigation plan witl1in 45 calcndru days of receiving a 
complete .PCN and dctcnninc whelhur the proposed mitigation would ensure no more than 
minimal adverse effect:; on the aquatic en, ironmcnt. rf thc n~ l!.dVcsie effects of the project on 
tbc aquatic environment (after consideration ofthe compensatory nutigalion pr,,posal) are 

13 

https://authurin.xJ


1 

September 21, 2012 

dctcnnim:d hv the cfo:lrict c11gincc1 to b~ minimal, lhc di:-hict engineer will provide a tim<:ly 
\\ rittc11 rc.;;p.msc to the appJic.mt. 'I h1- H.-sponM.~ wall slate thnt lilc project can prucccc under the 
lcnns .and C\.'t.dihons of the N \VP, iududing :my activity~~pcci fie condition!- added to the N,v1 
authon1.ation by the district cnginec?t". 

.3. If tlu: clis1ril~I cn_g,mecr dckr mines Ihat the ad\'crse cff<..·<"I<; uf the proposed work nrc more than 
miniinal, thcr. l11t;. thstriL...i cngm,.:c-.r will notitY the appli~ml either: 

(a) that the projL·CI do1.-<; not qualify for authoai1.11tio11 under the l\'\VP Ami i11stmct Inc 
upplic.;1.nl on the p1occdur1..~:. to :,;,,..~k ~mthori1.ation under an ind1v1dual pcnnil; 

(b} th:.it the p10jec1 is m1lhmizctl under the N\\'l, suhJi.x:l lu the ai>plicanfs subnus~ton of a 
rnitigntiou plan that would reduct: the :uh·crse cffc"ts on ~h<: :ic1u;t1ic <.·nYimnmcnt to lhc 
minirnnl level; or 

(c) lhat the pmjc~l is ~utlttuizcd under the NWP with s1>ccific modi rications cir conditions. 
Where the district cnrinecr dctcnuiuc.;; lhnt miligation is required to ~n~ur\! no more than 
minimal adverse ~fll:cts <•~cur to the uquntic CJt\1ronmcnl, the ~ctivil}' will be authori1.oo 
within the 4$-d:t)' PCl\ pt1iod, with activity•spcci fi~ conditions that state the mitigation 
ru<1uircmcnts. 1'11t.! aulhorization will include-tlu.: nec~ssary conc-eptual or detailed mitigation 
or u 1eqmr<.111c:i11 lhnl the applicant submit a mitigation ph111 that would reduce the ttdvcn-c 
effect:- on lhe :iquatic en\ ironmcnt 10 th~ minima] level. When mitigation j.; required. no 
work in watc1s of the tJmtcd !>t,1tcs mny occw until the di~t1ict engineer hns 11prrovcd a 
s~~ifie mitisanon 1,Jun or h:l.., dctenmncd that prior :tpprovnl ofu final mitigation plnn is not 
practicable or not nc~cssary to ensure timely complcti<.m of the rcquin~d oompcnsatory 
mit.igJtion 
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FOR THE STATE OF TEXAS 

I. Com11cnsutury miliga•ion is required ut a minimum one-for-om:: rnlio for all spccial 
aquntic silt~ losses thrit exceed 1/ 10 acre uml n~qui,e prc-oon.stmctio11 nollfication (PCN), 
mid for all l<>$SCS to streams thal cxccQ} 300 Jincm ki:t aml acquire PCN. unlc.,~ the 
upproprialc Dishicl h1ginccr determines in wriling that some.· nthc, form ofmitigalion 
would bi: more cnvi, onmc:nlully l'tppropri:1lc and provides a projcct-sp..:ci fie \1r'f!ivcr of1hi:. 
requirement. 

2. 17or aJI dischiuges pror,o~,·"I fo1 authorization under natic,nwido pcnnils (N'\\'P) 3, 6. 7. 
12, 14, 18, 19. 25, 27, 29. 39, 40. 41 , 42, 43, 44 51, and 521 into the followinglmhitat 
tyr,cs or specific area~. the applicant shall noti(y Ilic appropnatc District Pnginccr in 
uccordancc wiUl tbc NW!, Oc.:nercil Condition 31, Prc-Conslniclion Notification (PCN). 
Ole Corps ofEnginecss (CorJ>st c,cce,>l for 1hc "l ulsa Distnct, will ooonlinatc with the 
resource agencies & specified in ffiVP Goncral Condition 3 I (d) (Pel\') 'I he habitat 
types or areas arc. 

a. Pitcher Plant Bogs: Wcthutds typically ch:uactcnzctl by ,in organic surface soil 
layer and include \iegct11Lion such as ritchc1 plAnls (.Sarutcenia sp ), :;undcw · (QIQscm 
sp.), and sphagnum moss (fu,t~ sp.). 

b. Bald Cy,,rcss-Tupefo Swamp~ Wetlnnd" comprised predominantly ofbald 
cyptes-<: trues ©xodium di~tichum), and water tupelo tr1:es (Nyssa rut\Jatica), that are 
occasionally orrcgularJy flooded by frcslt Willer. Common us$0c,atc.;s include red maple 
(Acer rub1 um), swamp pnvcl 0:9.~era acuminalH). green a~h (Fra~inlb pcnnsylyam~) 
ond wt1ter elm (Plani:ra ~-.9.uatica). Associ:1ted hcr-haceous species include lizard's ta;J 
(Sa11™ c~rnu!!fil. watu1 mcnncLid weed (Pro~a~ sr,p.). bulwnbush (CephalnntJms 
Qocidentalis) and smartwccd (!~.Q.!ygw_twn spp.). (E}TC, f. IL forest Cover Types ofthe 
t ;nitcd St~1tcs and Canada. 1980. Society of Amcncan Foresters, 5400 Grosvenor I .anc. 
Bethcs<l~ Maryland 20814-2198 Lil>rary of C'cmgress Catalog Card No. 80-54 J85) 

3. For all ~ciivilics proposed to1 authvtiz.atfon under N"\VP 12 that invol,•c & disch,uge of 
fill material associated with mt!chanizod fond dearing in a forested wctllllld, the applicant 
shalJ notify lht; appropriate Dislnct E.ugiocts-r in acool'danoc with the l\"\VP General 
Condition 31 (Pr~Construcbon Nonfication) prior to commencing the activity. 

4. ror an .Lctivitics proposed fot auth(lrization under l\WP 16, the applicant shall notify 
the appropriate l)isttict l.in,g.ineer m ncconhmoe ·with the l\'\VP General ('...()ud1tion 31 
(P1c• Construction l\oti fication), and work cannoi begm undt->r N\VP 16 until the applicant 
has received written appro,·ol from the Corps. 
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The following rcg_ionul <:ondition!. apph•only within Che l1o rl " 'orth District in the 
State ofTexas. 

5 Fo1 nll dhclaorgcs proposed tor nuthori1.ation unde1 ull ~WJ>s, intQ Ute arc.a ofCaddo 
I .akc ,v1thi11 Texas thot i!> designated as a "Wetland oflmemution.1I Tmponance" wtdc-f 
t'lc Rum~ir Con\'cntion the applicant sh:.111 nolify the Fort Worth D1smct Engineer tn 

.ioeurdrmcc with the N\\ P Crc::-ir,;, al Condition 11. l he Corp~ will coordinate with the 
1c....ourcc ngt:ncics JS !>pcc1ficd in i\ \\'P (,cncml Conclition 3 l(d) (Pre-Construction 
Noti fic:1tion). 

6. For nil discharges propo!,cd for authorization undc, NWP 43 that occur in forested 
wetlands. the- applicant shall notify the 1ort \\ mth D•~tncl Engine.er in accor<laricc w,:h 
the General Condition 31 (P1c-Cunstruction Notification). 

7 For :ill lli!iclurgc.s pmpl1st:d for aulhonzation urdcr uuy nntionwidc permit 10 Dalio...;, 
l>cntun, and Tarrant Counties that tuc within the ~lud) area oflbc "l'mal Rcgmnal 
rm•ironmcnlal Impact Statement (rtS). ·r nnity River and Tributaries" (May 1986). the 
appliC'alll sha11 mwt the cntc·rn and follow the guidchnc:s sp,:!citied in Section lll ofthe 
Record ofUcci1,ion for the RcJ•ional HS, including 1hc hydraulic impncl ,equircmcnts. A 
copy oftl 1.:st; gu1d~hne-.., 1s a, adablc up m n.x1u<.'lt frum the fort Worth District nnd .11 the 
Dis1ricl website IDVW.S\\ f.u,.-...1ce.am1;.mil (select "Permits"'), 

8. federal Projects. Tlte applic.ml shall notify the rorth Worth District Engineer in 
ucc:orJancc with the NWJ> General Condition 3 l. Pre-Construction Notification (PC :) 
for any rcg\llalcJ acfrnty where llle applicant i~ proposing worlc that would result in the 
modification or altetation ofany completed Corps ofFngincer project:; thc1t arc either 
locally or federally mainluincd and for work that would occur within the conservation 
pool or flowuge eascm~nt ofrut} Corps ofHntrinc~ lake project. PCN1s cannot be 
deemed com1,lctc until such time as tho Corps h11.<. made a dctcnninahon relative to 33 
t JSC s~ction 408, 33 CfR Part 208, Section 208.10. 33 CFR Prut 320. Section 320 4. 

9. lnvac.ivc and Exotic Species. Bc~t numagcmcnt pt"'ctctices arc required where 
flrJCl°t....il>ll! lo r~ducc the risk of trnnsfemng invasive plant and animal species to 01 from 
project sites. lnfommtton concerning s1atc specific lbls and Hu eats can be fow1d at: 
1!!.tp:t \\ \\'\\'.invusivcsp~ie:.in fo.gov'unitsxlstah;~tx shtn!l Dest manuJ.',entent praclie<.:s 
c1n be; found uL http:lt,,·w ,,, .in, i'IS.iVt..~ic:;anfo.gov/toolkitlprcvcntion ~htrnl. Known 
zebra mussel waters within c..111 be round at: httn:llnos.er,11i:;g,s.sov/qucri~;;mbyst.asp. 

10. l c,r all d1schiugcs proposed for aulhorizntic,n under ~'\VPs 51 und 52, the Corps will 
proviJ<.; the PCN to the US Fish and Wildlife Scn•ice ~ ~pccifitxl in ?\WP General 
Condition 3l(d)(2) for its r<wicw and comment.$ 
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N\VP Regional Cc1nd1Lions, Tc.xa~. 9 March 2012 

The following rtgional conditions apply onh within the Gahcstou lli~trlcl in the 
St11tc ofTexas: 

11 . Nationwide pcm1it (NWP) 1?. shal l not be used to authorize discharg~ w1thin 500 
fret of vcgelute<l shallo\\sand C(mtl ,~f,;; ,1:. defined by 40 C,flR 230.41 und 230.44 
tCSJlCC~full). Examples i11cludc1 but not Ji111itcd to: scagrnss hcds~ oyster t\!ets, and coral 
n.:cfi,. 

12. For all 3-D seismic tcstin~ uctivj(ics propo.st.xi fo1 authorization w1dcr NW P 6. lhc 
np11Jicarll shall notify the: Galwslon Distric1 Enginec1 in nccorthmcc with the NWP 
Gc1 er-al C'onditio11 31 (Prc-Con'-truction Notificution). The prc-oonstruclion notification 
must .:)l.itc the time period for which the kmpormy fill ii; pmpose<l_. and must inclutlu ~ 
1c.,to1ahon plan for the: :;pc<::inl nquatic !)itcs. J .1) sci1,mic tcstinr wilt nnt be authorize.d 
u11dcr NWT' 6 within the Cc1wardi11 l\farinc System, Subtidal Subsy.'item; ns dcfincd by 
the U.S. hsh and Wildlife, Classi'icaticm ofWetlands And Dt:~;'lw,ilcr llabiluts ofthe 
United Statc-i.1 Doccmbcr 1979/Rcprint~l 1992. 

13. Atl 1 WP~, except NWP J., !-hull not he used lo nulh'lrizc discharges into mangnwc 
111u·:.hcs. M£mgrovc mnr~hcs arc clominntcd by mang, ovcs {A vicynml'I ~ and 
Rhi.1onhorn :.n.). (Preliminary Guide to Wetlands of the GulfCoastal Plnm. 1978. 
Technical Rt;port · tut Anny l!ngioccr Wate,wny:. Experiment Station: Y-76-5. P.O. 
Rox 631, V1c.ksburg, ~1,ss. 39J80.) 

14. All N\\11,s ! except NWP 3, shall not be usc.xl to authorize d1scharg~ into the 
following waters of the Uo1tcJ Stat~ within the coastal zone:. of1 exas: Coastal Dunc 
Swnlc..,, "we!lnncl~ u.nd other\\ atcrs ofUte l 1nitc<l States that arc fonued as depressions 
within and among multiple beach ridge barricn.> dw1c complex~. or dune aic:-as adJactnt 
to beach~s fn.mting the tidal waters oftJ,e Gulf of Mexico and idjaccot to the tidal waters 
of:bat:; and estuaries Coastal dune swal~ .trt! generally compnsed either of 
1m1>e1 tnCitblc mucli; that act .,., re,;crvolfs wluch collt.-cl prc~ipiturion or ofgroundwuter 
nourished wc1Jand, in ~andy soils. As such. they gt:nccally have a high f~h to brackish 
water table. Vcgctu1ion sixx;ics chaructcnstic:tll) found in ooastnl dw1e },\\,ti~ include 
but nrc: nut limited lo marshh3y l'Ord~aass (S~nutcaw. gulfduuc pa.'ipalurn 
(P:ts >Jlum mp11oslad1)'.l!.!!!). bulrush {i~CJJllllli spp.), ~cashon~ paspalum (r0~ru,h1m 
vayina 1m). evmmon reed (Chmg.mi <.'s .austrolis), groW1d::.cl bush (Bacclrnri!: halimifolia). 
mulcbush (Sc,QJ!!lll! d1 1om1qndii)1 camp11or wcc.:d (Plu~ £amp.horota), smurtwccd 
Cf2Jy&omun t-ipp.): water hys:-.op (BacopaI!wn11ic1i), cattail CTlpho ~-pp.), umbrella sedge 
~1£rlli spp.), softnash (Juncw:; spp.), SC(lg~ (Cm-ex sJlJ>.), bc.al-:rush (Rhyncbo!-poru 
spp.). frog-fruit (Phyf11 spp.). duckweed (Lemna spp.). bull(mwecd (Qiodia virS,1nmnq), 
mist flowc, (I upatoriu111 ~csunum). creeping spot flower (Acrncjln op_positifolfo var. 
~llaill. 1,cnnywort <!J.rd~·lc spp ). and hushy bluestcm (Andronogt!!l gto,ne.r~"W·'' 
(U.S. Fish and Wildlife Scrvic.c, lfou:slon, rcxas. and lhl; I exas General Land omoo, 
Austin, l'c.xa~). 
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N\\ P Rcg,onaJ CondiLions. Tcxo~. 9 March 2012 

15. For ,tll discharges antl work propu~cd in tidal \\'itlers wider NWPs 14 and 18 the 
applicant shalt no11f) the Gulv(ston District Engincci- m accordance\\ ilh the WP 
(i(;nt:rnl C'ondit1on 31 (rtc•COn!--truction Notification). TI1c Corps ,., ill coordin~te wuh 
th(; National Marino I hhcrics Service in ncc-0nlam;c with ~WP General Condition 31 (d) 
{Pro-Con,;,ln1ction Notification). 

Hi. J~or :'tlt work in lhc St,n Jacilllo River \Vasle J>its (SJWP) A.Jen ofC<mcern (AOC'), 
authori1cd undc; n '1\VP, rcqui ~· a \\,th:cr fiom II .: Goh 1.'.:Ston District bigm<.-er. The 
:'lpplic:.a111 shall uoh(-v the Galv1:r-sl(m D1st1 h.:l I ngince, (DE) in nccortlancc with the WP 
Ge1wral Condition 11, Pn;-Consh uctwll No1ificution (J'C ). ·r his PC,N shall be used tn 
,~,·,cw tbc: pn_,jcd to dctcnninc 1fii wall rc,.1;ult in more tnnn mimmnl effects to the region, 
and docs not lc.--:-.cn U1c rc,.triclioll provickd by :UI)' G\;ncr.il Condition of the:\ \\'Ps. The 
applic.mt 11111.-it receive w1 ittcn npprovnJ, including u ,~aiH:r from the Galveston l>P prior 
lo :;t,lrliug work injuristlictional ureas of' watc,s of th~ United Sltttcs. 

I7. The us1. oJ ~wr 51 and 52 tit\! .idministrntivcty denied, within the Galveston 
01:-tricl bounditri~. 

T he folio,, iug regiona) condition'< ttpµly onh· \\ ifhi11 the Alhnoucrguc Di1,tf'ict in the 
State of Te. :1-;: 

J8. Nationw1clc Pc11nat ~Jl...X!..= Apprcw(..'(] Categorical htclusions. Notification to the 
Distnct Lnb~nccr m accordance with General Cooditfon 31 (Pre--Construction 
Nohfica1io11) is 1oquircd for all proposc.·d activities under nationwide pennit 23 

19. Nation" idc J>cnnit No. 27 - A<1uatic Hahitnl R~toratio F.stnblisl11nen11 and 
Fohjlnceu~_cnt /\cljvities. For all proposed activitit".S under Nationwide Pcnnit 27 that 
require Prc•Com,truclion Notification1 a monitori1~ Jllnn commensurate with the scale or 
tlw proposed rustorntion project and the potential for risk to the aquatic l.'ltvironmcnt must 
be submillctl to the Corps. (Sec '·Guidt:lincs for ~ •.1100\\ idc Permit 27 Submittnls" al 
http://www.spa usncc.amly.nu llrc.:gl). 

20. 'ntiunwide l'c1 •Ill~!- l\o. 29 Rc::-1clcntinl P~~loJ)menlit, and J\Q..)9 C9mmc~ 
a t ln~1it~uo11al n~•vdnpmcnb n1c~c permits do not authori1<: chun11d11.ation or 
rcloc.llion of any intennittcnt or perennial wutcr course rcgardlc:.s ofsize or ru.te of flo,-..·, 
c:i..ccpt wht'fl, a!. dctc1 mim,,i by the Albuqu<.-·"!uc Distnct, the proposed channelization 
would jmpac.t a prcvaou~lr chunnclii<.-d stream reach, or lhc 1-eloc.111on wuuld result in a 
net increase in func1ions ofthe 11quc1tic ceos~tcm within the watershed. 

2 I. Activitic~ in Sp~ial t,\quutic Site:-~ lnduding Wcllallilli, Notification to tltc District 
En,l>'lllC.'Cf in accordnncc witlt Gencrnl C'omlillon 3 l (Prt>Couc;truction Notification) i:. 
roquirod fo1 all propo~d impacts that cxcc\:d I/1 Oac,'\: ill sr,ccial aquatic sites, including 
wctlunds. 
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'WP Regional Conditioas1 Tcxu!>. 9 March2012 

22. ~ilics~in Intermittent and Pcn;l'J.IDal Streams l\otification lo the Oi~trict 
JJ.nginect in nC(!(mlunoc" ith GcncrJl ('011diliun 3J (Pre-Construction Notification) i~ 
r",quircd for all proposed actiVJlics thut involve fills greater Uum 1/10 ac,e in perennial or 
intcm1iltcnt slrcium anJ is not co,•c.'fC<I hy olhc1 notification rcqu1remcnls 

:n. $pri~ All ,mliom\ i<lc Jlfflnits require prcconstruction notification purs1.mnt lo 
General Condition 31 for dts<.·hiirgcs ofd,oog~d 01 fill mute, ial within JOO foct ofthe 
point ,,rg1ounclw.1kr discliurgc ofnatural springs. /\ ~rring source is dl!fined as any 
lul:cltion where grnunrl water 1.:numuks f1om a point in lite giound und a ju11sdict1onal 
llt!>.US lo another waler of the. Uniled St.tic:-. For pt1111oscs oftlus regional CQndihon, 
!-!)rings do nOl include :seeps vr other discJmrgc~ which 1::ick njunsdiclional nexus to 
:mot.her wntcr of the United St,1tcs. 

24. Suit;1bl<.~ Fm. Use of broken 1.'-0ncrctc or used tires fom,cd inlo bnlc..., ns fill or bunk 
st:1hiliz11tio11 111atc,iol rcquirci- nnlificotion 1o the District Engmccr in aconrdancc with 
G1.,,1CJ':'1I Conditiu11 31 (Prc.-Co111,lruction Notification) Appli~mh must demonstJalc that 
soft cngincl·ring methods tllilizi11g naliv~ or non-mam1t11dc mRtcriuli. arc not practic:1thlc 
(with rcsvcct to environment, C('ISI, c:x1shng tcclmology, and logistic..-.), hetc>l'c broken 
concrete or u,cd tin..... us hales ai c allowed tts suitable till . . 
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INFORMATION SHEET: EXISTING DAM 
(Pl.l!J\Sb PRIN'l OR J Y'PI!) 

lwf, 1t>11n- .\0 TcXil• Admini,mulvc t:ctdc. ('h,11ner ,ll)\), f),un~ ~ml Rl►trvoli s 

SECTION i: OWNiR INFORMATION 
nwncr\ N~ml.' Mi,ry Anne Plac;entlnl 1itk Ex~cutiv1.t Director 

o~ •Y F.,~ ••••rvoncy, Worran R_"n_c_h _____ _ 

t:) (Slp1111111•, o/011i11rr) 

()wocr'q.\Jdri:'•~ 681 ~ Kirby Orlve, Suite 867 

Lny ~oui:ton s,,11 rx / ip ( oJi: "/ t006•2A68 

Phon~ Numhu ( 713 ) 623•6135 Fmcrgcnc,• ('(111c.1cc Phond 281 ) M1•8762 _ 
hL~ Nu,nhc, ( 713 ) 583-0683 1. 111~11 m11ryQr,no@k.1typralrl~ 

U1YI\CI (.:oJi: (/1/oik dm.~ l>llt)! .J r•1:cJr..r11I (t-) U I Ye.ti LO~illllll'lll (I .) J Utilll)' (U) ~ l't1v111c· (11) .J ~loll(' (N 
,J ()tlll'I ,~ )) pk ,c Sp(' 16•1 

Ycu llullr i9a1 __ Ye r MuJlfilil _u_n_kn_o_w_n __ __.......,_ 

l),\lll ~nd Hcl,~l"<llr u~i: (/Jlr,ur dtrilumr)! 
U b,,111t1r,ulPn J 1-ltt0tl ( ':ontrol 
U lrri1;,nim1 .J Mi11in1,1 

Au •nl!:IH~l lvri 

.J liirc (ontl'fll 
Municipal 

J Oiw.olon .J l)(J,no !lc 
I 'hh I l>·Jmdt 1rl 

..J Pollu1i1ln <'onrrnl ~Rtl"l'l',Hinn 

.J 1'rm1011 lomr!ll 
I 1)1J11~1rl,1I 

CJ Smc-k WAcrr 
J !i1'11lin1-1 Pnnd, .J 'l:iilinJ\' J \ '(/,1).lt' l')i~J)ll\,11 J Othrr, pk.a~(' 'l'f ily; __________ _ 

M&E ConsuI1snt8 ----~-------~ hni;?inri:1 inJ? l7rn'1 
Projm 1-nAinfcr 13. Trent Street fr~.1, HI· I ir nw 11rnlw1 6 1_◄_2_1 _____ _ 

F111tinr rini; liirn, Addrt"' P.O. Box 9 
Clry Heldcnhclmer , ,.uc TX ___ Zip <«l\k 76533 

r•honc 1 2$4 1 983 8103 
l·•m~II tolrcct@mandc pc.com 

i:...x c 254 , 993•9·rn4 --~ R E C E I V E D 

SECTION 2: GENERAL INFORMATION 
N~mrorl).am Warten Lake Osm 

FEB O ~ 2018 

0 1h1·1 NJm('(~) uf 11:lm _N_o_n_e ___________________________ _ 

n<'~ rvnif N,imr Wimen Lake 
t 4\C~tinn 3 mile south of ►lockley, TX l ;uiuul 28. 9768N 1 <miticudt' 95.8429W 

Count)• l'farrl:1 'ltrc,,m N~nll• Aoek Hollow Creek 

River 8.b,n Son Jacinto Cocii.tal Baoln fopogr.1plu M~r No, USGS Map Nctme: W:men Lt:ike 

I) •ltHICl & r,1, •(I on rro01 Nt:Mot ' IC)· .,, liow1\ ~ mtle ,outh of Hookloy. l X ------------
1.uc "'\Pl't'IIOII 1)~1~ Fob 23, 2011 ln,p~'\'.Wd hy (n.une of cvmp,tn)' (Ir ~~ency) TC a 
l'X Numl)(1 0J3$S \'<11111:1 1t1w11s Number Unknown 

l>,1111 f i' mc1ge11cy Aulon Plan H•.APl. if <inei:>elsu _N_o_n_c _____ _ 
lk)cuhc ihc ,u11~111 opc,~llns con<lillon ,if Jani 'iho, ombankmQnt lo covered with bruoh and dcbrlG Tho upstream 

alopo h;11 srgnltlcant w9110 erotlon and tho ,oNlcc ,plllw;y1, '1rc lnopcroblc 

I { :1,~ 20:M4 ( I /071 

ff~ '"'"' ll"fll!ll1•1 "" l111lft l1tflll •"I ll,i1fo"111 fff'"'"'"' 11,r " '"" '!wf,(r /ln;r,,,.,,., rf,-,,;, u)'f~"' "'"' Sti 21? fll>~ 
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I 1t-r "'U .~,.,,, 1,i ,1.,,, ,,if,,m1J1io~ ,-,Hf 1• m y,;,, 111, J. ,.,r,.,,,.,,l,.,,, ,_w,fV'/ '" ,,, ~I ./-IJ9 IJIV 

Exhibit F 
TCEQ Dam Hydrology Submittals 
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SECt ON 3: NFORMATION ON DAM 
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INFORMATION SHEET: PROPO ED N WCON ~TRUCTION,
MODIFICATION, REPAIR, ALT RATION, OR REMOVAL OF A DAM 
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Supporting Documents and Justifications 
Methodology and Approach 
To estimate the benefits provided by a retrofitting of Warren Lake Dam with green infrastructure 
enhancements, we looked at a reduction in flood risk downstream. This was done by identifying 
structures downstream of Warren Lake Dam that were at risk of flooding during 10, 50, 100, and 500-
year events. Our assumptions were based on the fact that the Warren Lake Dam was a main contributor 
to Cypress Creek; identifying structures at risk between the dam’s outflows and the confluence of Dry 
Creek. This process yielded 90 structures (at a minimum) that would benefit from a retrofitting of 
Warren Lake Dam. 

Structures were identified that were adjacent to Cypress Creek, had reported structural damage during 
hurricane Harvey, and were located within a FEMA designated floodplain1. 

Once these structures were identified, structure locations were identified in the Harris County Flood 
Insurance Study and flood elevations were recorded. Structure First Floor Elevations were estimated for 
each structure using Harris County Lidar data and GIS. 

Once current risk was established, we then estimated the reduction in risk from retrofitting the Warren 
Lake Dam with green infrastructure approaches, which will yield an additional 856 acre-feet of storage. 

Hydrologic research has not been conducted on Warren Lake area to allow for detailed modeling of 
downstream flood risk reduction. Flood risk reductions were conservatively estimated by calculating the 
avoided depth created by the 856 acre-feet of additional storage, spread across the entirety of the 500 
Year floodplain from Warren Lake to the impacted parcels. This calculation yielded the following 
reduced flood elevations: 

• 10-year flood elevations were reduced by 2.5 inches (0.208 feet) 
• 50-year flood elevations were reduced by 2 inches (0.166 feet) 
• 100-year flood elevations were reduced by 1 inch (0.083 feet) 
• 500-year flood elevations were reduced by 0.5 inches (0.042 feet) 

Mitigation Type: 
The Floodwater Diversion and Storage mitigation action was chosen as it most closely aligned with the 
goals of this project. 

Cost Estimation Info 
Project Useful Life 
This project is estimated to have a useful life of 50 years, in line with the recommended useful life for 
Major Infrastructure (minor localized flood reduction projects). 

1 Determined using “FEMA Floodplains NFHL 2015” data, retrieved from: http://www.h-gac.com/rds/gis-data/gis-
datasets.aspx 

http://www.h-gac.com/rds/gis-data/gis


   
       

           
  

       
     

       

 
  

       
         

   

        
 

    

   
   

      
    

      
    

        
           

   
        

  

    
 

          
    

  

 
        

 

           
     

   
        

Mitigation Project Cost 
Initially, the total project costs of $6,491,492.73 was divided amongst the 90 structures, for an average 
cost of $72,128. Refinements to the costs led to an overall reduction in project costs, leading to a 
reduced project cost of $6,197,495.71. Due to the large scale of the BCA, we adjusted project costs of 5 
structures to bring the total project cost down. Structure IDs 1267770020022, 1290250010002, 
1303340010004, and 1303350010001 were adjusted to $1 and Structure ID 1303350010002 was 
adjusted to $66,637. The remaining structures were left at the cost of $72,128. 

Flood Data Source 
FIS and FRIM Data 
FIS and FIRM data was not entered into the BCA tool for each structure. This was deemed unnecessary 
as this is a preliminary BCA to show probable cost-effectiveness. The appropriate FIS and FIRM data was 
used for the BCA. 

The Harris County Flood Insurance Study Volume 6 (Revised JANUARY 6, 2017) was used to estimate 
flood elevations. The study was obtained from the FEMA Flood Map Service Center. 

The Flood Insurance Rate Map used was 48201C0405M, effective 10/16/2013. 

Riverine Elevation and Discharge Data 
First Floor Elevation 
For structures without surveyed FFEs, the following steps were used to determine the elevation of each 
structure's lowest floor. This involved both GIS and imagery verification. Primary inputs for this process 
included building footprints, a Lidar derived bare earth digital elevation model (DEM), and Google Street 
View structure images. 

First, a point along the structure edge was chosen for determination of lowest floor elevation. Elevation 
markers were placed on the street side of the structure for verification in Step 2. The ground elevation 
of elevation markers was determined by extracting values to points (with bilinear interpolation) from a 
Lidar derived bare earth DEM. Houston-Galveston Area Council 2008 Lidar (NAVD 88) was used for this 
analysis. 

Following FEMA guidelines for measuring lowest floor elevation, each structure was assessed 
individually to determine the height (in feet) of the lowest floor in relation to the ground at the 
elevation marker location along the structure edge. Once the floor height above ground was determined 
through imagery verification, this difference was added to the ground elevation derived in Step 1 to 
determine lowest floor elevation. 

Streambed and Flood Elevation 
The Harris County Flood Insurance Study Volume 6 (Revised JANUARY 6, 2017) was used to estimate 
flood elevations. 

GIS was used to determine the stream distance from each structure to the relevant FIS stream 
confluence. Primary inputs for this process included building footprints and NFHL profile baselines. Near 
distances were calculated from structures to relevant stream centerline and resulting X,Y coordinates 
were converted to point features. These points represent the intersection of stream features and the 

https://6,197,495.71
https://6,491,492.73


     
       

 

 
 

           
         

   
          
          

       

 
       

 
              

  

 
  

shortest distance line from the structure to stream. The shortest distance line is perpendicular to 
streamflow at the point of intersection. Through linear referencing, stream distances were calculated 
from each structure stream point to the relevant FIS confluence point. 

Structure Information 
Building Size 
Microsoft Building Footprint Data was used to estimate First Finished Floor square footage. Because 
building footprint data was used to estimate structure size, all structures are modeled to be 1 story. 

Building Replacement Value 
Marshall Valuation Service provided building replacement values for residential and commercial 
buildings. A value of $135 was used for residential structures and $75 for commercial properties. These 
values are attached to the end of this document. 

Structure Type 
Building types were gleaned from the Harris County Appraisal District. 

Mental Stress and Anxiety 
An occupancy of 2 persons per household was assumed for the BCA. The average household size for this 
zip code (77433) is 3.26. Therefore, this is a conservative estimate. 

Lost Productivity 
It was assumed that each household had 1 worker. 



    
        

   
        

       
 

 
       

  
 

 
 

 

 
  

 

 
  

 
 

    
                    

 
                    

 

  
    

 

 

       

 

   

   

   

      
 

 
  

         

 

   

    
 

       
  

To determine if this project was cost-effective, the Katy Prairie Conservancy contracted Earth Economics 
to perform the Benefit-Cost Analysis (BCA) for this project. This BCA uses best available data and science to 
measure the “cost-effectiveness” (the net benefits of the project will equal or exceed the cost of the 
project) of the project for HMGP grant eligibility. This memorandum describes the methods and findings of 
this BCA, and provides justifications for key assumptions, pursuant to FEMA requirements for Hazard 
Mitigation Assistance (HMA) grant applications. 

Benefit-Cost Ratio 
Using the below inputs, the final Aggregate Benefit-Cost Ration (BCR) for this project is 1.28. 

Total 
Standard 
Mitigation 
Benefits ($) 

Total Social 
Benefits ($) 

Total 
Mitigation 
Project 
Benefits ($) 

Total 
Mitigation 
Project Cost 
($) 

Benefit Cost 
Ratio -
Standard 

Benefit Cost 
Ratio -
Standard + 
Social 

$8,750,426.00 $403,095.00 $9,153,521.00 $7,134,570.00 1.23 1.28 

The Benefit Cost Analysis Inputs 
The following sections will document the Data entries into the BCC, version 6.0 for the BCA. Batch 
processing was used. 

Project Configuration 

This project uses the Floodplain and Stream Restoration module; detail for each component are as follows: 

Floodplain and Stream Restoration 

1. Property Structure Type: Residential 

2. Hazard Type: Flood 

3. Mitigation Action Type: Floodwater Diversion and Storage 

4. Damage and Frequency Relationship based on: Modeled Damages, based on Harris County Flood 
Insurance Study 

Cost Estimation 
Project Useful Life (PUL) 

This analysis used FEMA’s standard PUL of 30 years for Floodwater Diversion and Storage 

Initial Project Costs 

The total cost for this project is $6,675,005 

See Cost Estimate for detailed cost breakdown. 
Annual Maintenance Costs 

The annual maintenance cost is estimated at 0.5% of capital costs, $33,375/ year based in input for the 
engineering/design of the project. 



 
 

       
   

       
  

  

    
   
    
    

 

 

 

  

   

   

  

    

   

    

   

   

 
 

        
     

  

    
    

    

 

       
    

 
 
 
 

Hazard Probability Parameters 
Bulk Structure Analysis 

Hydrologic research has not been conducted on Warren Lake area to allow for detailed modeling of 
downstream flood risk reduction. Flood risk reductions were conservatively estimated by calculating the 
avoided depth created by the 856 acre-feet of additional storage, spread across the entirety of the 500 
Year floodplain from Warren Lake to the impacted parcels. This calculation yielded the following reduced 
flood elevations: 

• 10-year flood elevations were reduced by 2.5 inches (0.208 feet) 
• 50-year flood elevations were reduced by 2 inches (0.166 feet) 
• 100-year flood elevations were reduced by 1 inch (0.083 feet) 
• 500-year flood elevations were reduced by 0.5 inches (0.042 feet) 

Building Information 

Building Type: One Story 

Basement: No 

NFIP Policy: No 

Standard Benefits – Building 

Select Damage Curve: USACE Generic 

Enter Building Size (sq. ft.): See Appendix A 

Building Replacement Value ($/sq. ft.): $135 

Standard Benefits – Contents 

Enter Contents Value ($): 50% of building replacement value 

Standard Benefits – Contents 

The average household size for this zip code (77433) is 3.26. 3.26 times 90 homes is 293 

Data Sources 
FIS and FRIM Data 

FIS and FIRM data was not entered into the BCA tool for each structure. This was deemed unnecessary as 
this is a preliminary BCA to show probable cost-effectiveness. The appropriate FIS and FIRM data was used 
for the BCA. 

The Harris County Flood Insurance Study Volume 6 (Revised JANUARY 6, 2017) was used to estimate flood 
elevations. The study was obtained from the FEMA Flood Map Service Center. 

The Flood Insurance Rate Map used was 48201C0405M, effective 10/16/2013. 

First Floor Elevation 

For structures without surveyed FFEs, the following steps were used to determine the elevation of each 
structure's lowest floor. This involved both GIS and imagery verification. Primary inputs for this process 



  
  

   
     

    
        

 
      

     
  

  
   

 

 

    
  

      
   

  
    

      
  

 

included building footprints, a Lidar derived bare earth digital elevation model (DEM), and Google Street 
View structure images. 

First, a point along the structure edge was chosen for determination of lowest floor elevation. Elevation 
markers were placed on the street side of the structure for verification in Step 2. The ground elevation of 
elevation markers was determined by extracting values to points (with bilinear interpolation) from a Lidar 
derived bare earth DEM. Houston-Galveston Area Council 2008 Lidar (NAVD 88) was used for this analysis. 

Figure 1. Illustrative example of first floor elevation calculation 

Following FEMA guidelines for measuring lowest floor elevation, each structure was assessed individually 
to determine the height (in feet) of the lowest floor in relation to the ground at the elevation marker 
location along the structure edge. Once the floor height above ground was determined through imagery 
verification, this difference was added to the ground elevation derived in Step 1 to determine lowest floor 
elevation. 

Streambed and Flood Elevation 

The Harris County Flood Insurance Study Volume 6 (Revised JANUARY 6, 2017) was used to estimate flood 
elevations. 

GIS was used to determine the stream distance from each structure to the relevant FIS stream confluence. 
Primary inputs for this process included building footprints and NFHL profile baselines. Near distances were 
calculated from structures to relevant stream centerline and resulting X,Y coordinates were converted to 
point features. These points represent the intersection of stream features and the shortest distance line 
from the structure to stream. The shortest distance line is perpendicular to streamflow at the point of 
intersection. Through linear referencing, stream distances were calculated from each structure stream 
point to the relevant FIS confluence point. 



Figure 2. Illustrative example of stream distance calculation 

Structure Information 
Building Size 

Microsoft Building Footprint Data was used to estimate First Finished Floor square footage. Because 
building footprint data was used to estimate structure size, all structures are modeled to be 1 story. 

Building Replacement Value 

Marshall Valuation Service provided building replacement values for residential and commercial buildings. 
A value of $135 was used for residential structures and $75 for commercial properties. These values are 
attached to the end of this document. 

Structure Type 

Building types were gleaned from the Harris County Appraisal District. 

Benefit-Cost Ratio 
Using the above inputs, the final Aggregate Benefit-Cost Ration (BCR) for this project is 1.28 

Total Total Total Benefit Cost 
Standard Mitigation Mitigation Benefit Cost Ratio -
Mitigation Total Social Project Project Cost Ratio - Standard + 
Benefits ($) Benefits ($) Benefits ($) ($) Standard Social 

$8,750,426.00 $403,095.00 $9,153,521.00 $7,134,570.00 1.23 1.28 

https://7,134,570.00
https://9,153,521.00
https://403,095.00
https://8,750,426.00


  

 

ATTACHMENT A 

Structure Inventory 



              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              

Warren Lake Dam Flood Risk Reduction 
Sturcture Inventory FIS Flood Elevations 

HCAD # Address Zip Code FF Sq. Ft. FFE Estimate Stream Bed 0.1 0.02 0.01 0.002 

1361760010003 19014 E  JOSEY OVERLOOK DR 77433 4,395 152.19 146.9 151.4 151.8 151.9 152.3 
1357530050006 16522 MOUNT HOPE DR 77433 3,915 151.41 146.3 150.9 151.3 151.4 151.9 
1336910010002 18622 PRINCE RANCH DR 77433 2,301 150.34 145.7 150.3 150.6 150.8 151.1 
1336910010001 18626 PRINCE RANCH DR 77433 2,165 150.34 145.7 150.3 150.6 150.8 151.1 
1336910010011 18615 GARLINGTON DR 77433 2,424 150.36 145.7 150.3 150.6 150.8 151.1 
1336910010010 18611 GARLINGTON DR 77433 2,213 150.49 145.7 150.3 150.6 150.8 151.1 
1336910010009 18607 GARLINGTON DR 77433 2,214 150.51 145.7 150.3 150.6 150.8 151.1 
1336910010008 18603 GARLINGTON DR 77433 3,677 150.59 145.7 150.3 150.6 150.8 151.1 
1336910010006 18606 PRINCE RANCH DR 77433 2,567 150.89 145.7 150.3 150.6 150.8 151.1 
1336910010012 18619 GARLINGTON DR 77433 1,775 150.28 145.6 150.3 150.6 150.7 151.1 
1336910010013 18623 GARLINGTON DR 77433 2,847 150.29 145.6 150.3 150.6 150.7 151.1 
1336910010014 18627 GARLINGTON DR 77433 3,133 150.32 145.6 150.3 150.6 150.7 151.1 
1336910020027 16702 BLACKLAND PRAIRIE DR 77433 2,899 150.49 145.6 150.3 150.6 150.7 151.1 
1336910020003 16711 BLOOMING PLUM DR 77433 2,367 150.50 145.6 150.3 150.6 150.7 151.1 
1336910020002 16707 BLOOMING PLUM DR 77433 2,157 150.67 145.6 150.3 150.6 150.7 151.1 
1361760010014 18822 E  JOSEY OVERLOOK DR 77433 3,882 151.21 145.4 150.6 150.9 151.1 151.5 
1357540030002 18831 TRINITY STAR DR 77433 2,821 150.78 145.4 150.1 150.4 150.5 150.9 
1357540030001 18827 TRINITY STAR DR 77433 3,237 150.95 145.4 150.1 150.4 150.5 150.9 
1361760010015 18818 E  JOSEY OVERLOOK DR 77433 4,093 151.49 145.4 150.6 150.9 151.1 151.5 
1361760010011 18906 E  JOSEY OVERLOOK DR 77433 4,313 151.14 145.3 150.7 151 151.2 151.6 
1361760010013 18826 E  JOSEY OVERLOOK DR 77433 5,290 151.22 145.3 150.7 151 151.2 151.6 
1357530050013 16606 EMMAUS LN 77433 2,550 151.23 145.3 150.7 151 151.2 151.6 
1357540020026 18902 TRINITY STAR DR 77433 3,361 150.96 145.3 150 150.4 150.5 150.9 
1357540020028 18818 TRINITY STAR DR 77433 2,592 150.99 145.3 150 150.4 150.5 150.9 
1357540020029 18814 TRINITY STAR DR 77433 2,610 151.03 145.3 150 150.4 150.5 150.9 
1357540020027 18822 TRINITY STAR DR 77433 2,809 151.03 145.3 150 150.4 150.5 150.9 
1336910020012 16734 BLACKLAND PRAIRIE DR 77433 3,435 150.50 145.0 150 150.3 150.4 150.7 
1336920030004 16734 SYCAMORE BEND DR 77433 1,970 150.72 145.0 150 150.2 150.4 150.7 
1336920030003 16730 SYCAMORE BEND DR 77433 1,833 150.82 145.0 150 150.3 150.4 150.7 
1336920030006 16742 SYCAMORE BEND DR 77433 2,011 150.45 144.8 149.8 150.1 150.3 150.6 
1336910020010 18615 NAVARRO BRANCH DR 77433 2,641 150.47 144.8 149.8 150.1 150.3 150.6 
1336910020011 18619 NAVARRO BRANCH DR 77433 3,231 150.49 144.8 149.8 150.1 150.3 150.6 
1336910020009 18611 NAVARRO BRANCH DR 77433 2,950 150.72 144.8 149.8 150.1 150.3 150.6 



              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Warren Lake Dam Flood Risk Reduction 
Sturcture Inventory FIS Flood Elevations 

1336910020017 18610 EMHOUSE LN 77433 2,538 150.46 144.5 150 150.3 150.5 150.8 
1336910020023 18615 EMHOUSE LN 77433 3,621 150.48 144.5 150 150.3 150.5 150.8 
1336910020021 18607 EMHOUSE LN 77433 2,853 150.50 144.5 150 150.3 150.5 150.8 
1336910020018 18606 EMHOUSE LN 77433 2,562 150.51 144.5 150 150.3 150.5 150.8 
1336910020022 18611 EMHOUSE LN 77433 2,903 150.51 144.5 150 150.3 150.5 150.8 
1336910020014 16726 BLACKLAND PRAIRIE DR 77433 2,572 150.51 144.5 150 150.3 150.5 150.8 
1336910020026 16706 BLACKLAND PRAIRIE DR 77433 2,714 150.51 144.5 150 150.3 150.5 150.8 
1336910020016 18614 EMHOUSE LN 77433 2,469 150.52 144.5 150 150.3 150.5 150.8 
1336910020006 16727 BLOOMING PLUM DR 77433 2,770 150.84 144.5 150 150.3 150.5 150.8 
1357540020033 18807 TRINITY STAR DR 77434 2,891 150.94 144.5 150 150.3 150.5 150.8 
1336900020003 18722 TOWN BLUFF DR 77433 2,868 150.24 144.3 149.6 149.9 150 150.3 
1336900020008 17110 LUMBERTON DR 77433 2,915 150.27 144.3 149.6 149.9 150 150.3 
1336900020010 17102 LUMBERTON DR 77433 3,218 150.40 144.3 149.6 149.9 150 150.3 
1336900020001 18730 TOWN BLUFF DR 77433 2,411 150.57 144.3 149.6 149.9 150 150.3 
1336900020009 17106 LUMBERTON DR 77433 3,158 150.57 144.3 149.6 149.9 150 150.3 
1336900020002 18726 TOWN BLUFF DR 77433 2,091 150.60 144.3 149.6 149.9 150 150.3 
1336900010014 17027 LUMBERTON DR 77433 2,760 150.08 143.4 149.2 149.7 149.8 150.1 
1336900010013 17023 LUMBERTON DR 77433 2,716 150.16 143.4 149.2 149.7 149.8 150.1 
1336900010015 17111 LUMBERTON DR 77433 2,741 150.18 143.4 149.2 149.7 149.8 150.1 
1336900010017 17119 LUMBERTON DR 77433 2,342 150.19 143.4 149.2 149.7 149.8 150.1 
1324030020006 19415 SHADY EDGE DR 77433 4,080 151.65 133.3 150.5 151.3 151.6 152.6 
1324030020002 19331 SHADY EDGE DR 77433 3,354 150.41 133.2 150.4 151.2 151.6 152.5 
1324030020001 19327 SHADY EDGE DR 77433 4,565 150.46 133.2 150.4 151.2 151.6 152.5 
1324030020003 19403 SHADY EDGE DR 77433 5,787 150.53 133.2 150.4 151.2 151.6 152.5 
1324030020004 19407 SHADY EDGE DR 77433 4,060 150.55 133.2 150.4 151.2 151.6 152.5 
1324030010024 19319 SHADY EDGE DR 77433 3,528 150.72 133.2 150.4 151.1 151.5 152.4 
1324030020005 19411 SHADY EDGE DR 77433 4,325 150.84 133.2 150.4 151.2 151.6 152.5 
1324030010026 19311 SHADY EDGE DR 77433 3,940 150.79 133.2 150.4 151.1 151.5 152.4 
1324030010025 19315 SHADY EDGE DR 77433 6,197 151.12 133.2 150.4 151.1 151.5 152.4 
1324030010028 19303 SHADY EDGE DR 77433 4,541 150.72 133.1 150.3 151.1 151.4 152.4 
1324030010027 19305 SHADY EDGE DR 77433 3,987 150.82 133.1 150.3 151.1 151.4 152.4 
1303360020003 12623 COVE LANDING DR 77433 4,207 150.18 133 150.1 150.9 151.3 152.2 
1303360020001 12631 COVE LANDING DR 77433 3,761 150.37 133 150.1 150.9 151.3 152.2 
1303360010015 12610 COVE LANDING DR 77433 3,811 150.63 133 150.1 150.9 151.3 152.2 
1303360010014 12614 COVE LANDING DR 77433 3,901 150.68 133 150.1 150.9 151.3 152.2 



 
 
 
 
 
 
 
 
 
 
 

               
 
 
 
 
 
 
 
 
 
 

Warren Lake Dam Flood Risk Reduction 
Sturcture Inventory FIS Flood Elevations 

1303360020002 12627 COVE LANDING DR 77433 3,854 150.71 133 150.1 150.9 151.3 152.2 
1303360020004 12619 COVE LANDING DR 77433 4,490 150.95 133 150.1 150.9 151.3 152.2 
1303360020006 12611 COVE LANDING DR 77433 3,407 151.24 133 150.1 150.9 151.3 152.2 
1303360010013 19115 BREEZEWAY COVE DR 77433 3,420 150.69 132.9 150.1 150.8 151.2 152.1 
1303360010010 19103 BREEZEWAY COVE DR 77433 3,976 150.31 132.8 150 150.8 151.1 152.1 
1303360010011 19107 BREEZEWAY COVE DR 77433 3,799 150.42 132.8 150 150.8 151.1 152.1 
1303360010012 19111 BREEZEWAY COVE DR 77433 4,222 150.49 132.8 150 150.8 151.1 152.1 
1303360010007 12607 COVE SPRINGS DR 77433 3,573 150.49 132.8 150 150.8 151.1 152.1 
1303360010009 12615 COVE SPRINGS DR 77433 3,542 150.66 132.8 150 150.8 151.1 152.1 
1303360010008 12611 COVE SPRINGS DR 77433 4,214 150.70 132.8 150 150.8 151.1 152.1 
1303360010017 12602 COVE LANDING DR 77433 4,742 151.37 132.8 150 150.8 151.1 152.1 
1303340010004 0 N  BRIDGELAND LAKE PKY 77433 100,015 150.08 132.1 149.5 150.3 150.7 151.6 
1303350010005 12518 BROOK COVE DR 77433 4,543 150.11 131.2 149.2 150 150.4 151.4 
1303350010006 12514 BROOK COVE DR 77433 3,568 150.34 131.2 149.2 150 150.4 151.4 
1303350010007 12510 BROOK COVE DR 77433 4,533 150.59 131.2 149.2 150 150.4 151.4 
1303350010003 12526 BROOK COVE DR 77433 4,035 149.72 131 149.1 149.9 150.3 151.3 
1303350010004 12522 BROOK COVE DR 77433 3,701 149.88 131 149.1 149.9 150.3 151.3 
1303350010001 12534 BROOK COVE DR 77433 5,197 149.50 130.9 149 149.9 150.3 151.3 
1303350010002 12530 BROOK COVE DR 77433 4,286 149.70 130.9 149 149.9 150.3 151.3 
1303350010029 12526 BUNKER COVE DR 77433 4,063 150.44 130.9 149 149.9 150.3 151.3 
1267770020022 18606 N THOMAS SHORT DR 77434 3,132 150.37 129.4 148.7 149.6 150.1 151.1 
1290250010002 0 HOUSE-HAHL RD 77433 1,144 147.35 127.4 145.9 147 147.4 149.1 



 

      

 

 

      

 

 

 

   

  

  

  

    

  

  

  

 

  

       

     

      

     

   

  

   

  

  

     

      

      

    

 

 

 

  

       

      

      

     

      

       

      

      

     

      

  

06 Nov 2018 Project: Pg 1 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Project Summary: 

Project Number: Disaster #: 4332 

Program: HMGP Agency: Katy Prairie Conservancy 

Analyst: Johnny Mojica Discount Rate: 0.070 

Point of Contact: Phone Number: 

Address: 

Email: 

Comments: 

Structure Summary For: 

1267770020022, 18606 N THOMAS SHORT DR, CYPRESS, Texas, 77434, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $73,866 Costs: $1 BCR: 73,866.00 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 73,866.00 $73,866 $1 

1290250010002, 0 HOUSE-HAHL RD, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $44,647 Costs: $1 BCR: 44,647.00 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 44,647.00 $44,647 $1 

Version: 5.3 

https://73,866.00


        

 

 

      

 

 

      

 

 

      

 

 

    

  

  

  

 

  

       

     

      

     

   

  

   

  

        

      

      

     

      

       

      

      

     

      

       

      

      

     

      

       

      

      

     

      

  

06 Nov 2018 Project: Pg 2 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1303340010004, 0 N BRIDGELAND LAKE PKY, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $456,681 Costs: $1 BCR: 456,681.00 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 456,681.00 $456,681 $1 

1303350010001, 12534 BROOK COVE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $361,004 Costs: $1 BCR: 361,004.00 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 361,004.00 $361,004 $1 

1303350010002, 12530 BROOK COVE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $251,992 Costs: $66,637 BCR: 3.78 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 3.78 $251,992 $66,637 

1303350010003, 12526 BROOK COVE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $248,268 Costs: $72,128 BCR: 3.44 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 3.44 $248,268 $72,128 

Version: 5.3 

https://456,681.00


      

 

 

      

 

 

      

 

 

      

 

 

    

  

  

  

 

  

       

     

      

     

   

  

   

  

       

      

      

     

      

       

      

      

     

      

       

      

      

     

      

       

      

      

     

      

  

06 Nov 2018 Project: Pg 3 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1303350010004, 12522 BROOK COVE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $195,019 Costs: $72,128 BCR: 2.70 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 2.70 $195,019 $72,128 

1303350010005, 12518 BROOK COVE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $208,661 Costs: $72,128 BCR: 2.89 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 2.89 $208,661 $72,128 

1303350010006, 12514 BROOK COVE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $134,784 Costs: $72,128 BCR: 1.87 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 1.87 $134,784 $72,128 

1303350010007, 12510 BROOK COVE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $123,995 Costs: $72,128 BCR: 1.72 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 1.72 $123,995 $72,128 

Version: 5.3 



     

 

 

      

 

 

      

 

 

      

 

 

    

  

  

  

 

  

       

     

      

     

   

  

   

  

      

      

      

     

      

       

      

      

     

      

       

      

      

     

      

       

      

      

     

      

  

06 Nov 2018 Project: Pg 4 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1303350010029, 12526 BUNKER COVE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $110,139 Costs: $72,128 BCR: 1.53 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 1.53 $110,139 $72,128 

1303360010007, 12607 COVE SPRINGS DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $269,726 Costs: $72,128 BCR: 3.74 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 3.74 $269,726 $72,128 

1303360010008, 12611 COVE SPRINGS DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $238,628 Costs: $72,128 BCR: 3.31 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 3.31 $238,628 $72,128 

1303360010009, 12615 COVE SPRINGS DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $210,809 Costs: $72,128 BCR: 2.92 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 2.92 $210,809 $72,128 

Version: 5.3 



     

 

 

     

 

     

 

 

     

 

 

    

  

  

  

 

  

       

     

      

     

   

  

   

  

      

      

      

     

      

      

      

      

     

     

      

      

      

     

      

      

      

      

     

      

  

06 Nov 2018 Project: Pg 5 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1303360010010, 19103 BREEZEWAY COVE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $391,937 Costs: $72,128 BCR: 5.43 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 5.43 $391,937 $72,128 

1303360010011, 19107 BREEZEWAY COVE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $117,932 Costs: $72,128 BCR: 1.64 

Mitigation Hazard BCR Benefits Costs 

Drainage Improvement Flood 1.64 $117,932 $72,128 

1303360010012, 19111 BREEZEWAY COVE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $316,244 Costs: $72,128 BCR: 4.38 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 4.38 $316,244 $72,128 

1303360010013, 19115 BREEZEWAY COVE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $214,032 Costs: $72,128 BCR: 2.97 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 2.97 $214,032 $72,128 

Version: 5.3 



      

 

 

      

 

 

      

 

 

      

 

 

    

  

  

  

 

  

       

     

      

     

   

  

   

  

       

      

      

     

      

       

      

      

     

      

       

      

      

     

      

       

      

      

     

      

  

06 Nov 2018 Project: Pg 6 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1303360010014, 12614 COVE LANDING DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $252,208 Costs: $72,128 BCR: 3.50 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 3.50 $252,208 $72,128 

1303360010015, 12610 COVE LANDING DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $257,375 Costs: $72,128 BCR: 3.57 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 3.57 $257,375 $72,128 

1303360010017, 12602 COVE LANDING DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $131,650 Costs: $72,128 BCR: 1.83 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 1.83 $131,650 $72,128 

1303360020001, 12631 COVE LANDING DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $396,313 Costs: $72,128 BCR: 5.49 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 5.49 $396,313 $72,128 

Version: 5.3 



      

 

 

      

 

 

      

 

 

      

 

 

    

  

  

  

 

  

       

     

      

     

   

  

   

  

       

      

      

     

      

       

      

      

     

      

       

      

      

     

      

       

      

      

     

      

  

06 Nov 2018 Project: Pg 7 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1303360020002, 12627 COVE LANDING DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $242,833 Costs: $72,128 BCR: 3.37 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 3.37 $242,833 $72,128 

1303360020003, 12623 COVE LANDING DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $542,107 Costs: $72,128 BCR: 7.52 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 7.52 $542,107 $72,128 

1303360020004, 12619 COVE LANDING DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $221,004 Costs: $72,128 BCR: 3.06 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 3.06 $221,004 $72,128 

1303360020006, 12611 COVE LANDING DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $131,513 Costs: $72,128 BCR: 1.82 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 1.82 $131,513 $72,128 

Version: 5.3 



      

 

 

      

 

 

      

 

 

      

 

 

    

  

  

  

 

  

       

     

      

     

   

  

   

  

       

      

      

     

      

       

      

      

     

      

       

      

      

     

      

       

      

      

     

      

  

06 Nov 2018 Project: Pg 8 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1324030010024, 19319 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $347,111 Costs: $72,128 BCR: 4.81 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 4.81 $347,111 $72,128 

1324030010025, 19315 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $334,553 Costs: $72,128 BCR: 4.64 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 4.64 $334,553 $72,128 

1324030010026, 19311 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $347,172 Costs: $72,128 BCR: 4.81 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 4.81 $347,172 $72,128 

1324030010027, 19305 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $275,785 Costs: $72,128 BCR: 3.82 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 3.82 $275,785 $72,128 

Version: 5.3 



      

 

 

      

 

 

      

 

 

      

 

 

    

  

  

  

 

  

       

     

      

     

   

  

   

  

       

      

      

     

      

       

      

      

     

      

       

      

      

     

      

       

      

      

     

      

  

06 Nov 2018 Project: Pg 9 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1324030010028, 19303 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $380,110 Costs: $72,128 BCR: 5.27 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 5.27 $380,110 $72,128 

1324030020001, 19327 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $591,501 Costs: $72,128 BCR: 8.20 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 8.20 $591,501 $72,128 

1324030020002, 19331 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $458,753 Costs: $72,128 BCR: 6.36 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 6.36 $458,753 $72,128 

1324030020003, 19403 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $696,325 Costs: $72,128 BCR: 9.65 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 9.65 $696,325 $72,128 

Version: 5.3 



      

 

 

      

 

 

      

 

 

     

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

       

      

      

     

      

       

      

      

     

      

       

      

      

     

      

      

      

      

     

      

  

06 Nov 2018 Project: Pg 10 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1324030020004, 19407 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $488,002 Costs: $72,128 BCR: 6.77 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 6.77 $488,002 $72,128 

1324030020005, 19411 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $357,083 Costs: $72,128 BCR: 4.95 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 4.95 $357,083 $72,128 

1324030020006, 19415 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $150,477 Costs: $72,128 BCR: 2.09 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 2.09 $150,477 $72,128 

1336900010013, 17023 LUMBERTON DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $166,586 Costs: $72,128 BCR: 2.31 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 2.31 $166,586 $72,128 

Version: 5.3 



     

 

 

     

 

 

     

 

 

       

 

 

   

  

  

  

 

  

     

     

      

     

   

  

   

  

      

      

      

     

      

      

      

      

     

      

      

      

      

     

      

        

      

      

     

      

  

06 Nov 2018 Project: Pg 11 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1336900010014, 17027 LUMBERTON DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $188,137 Costs: $72,128 BCR: 2.61 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 2.61 $188,137 $72,128 

1336900010015, 17111 LUMBERTON DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $161,407 Costs: $72,128 BCR: 2.24 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 2.24 $161,407 $72,128 

1336900010017, 17119 LUMBERTON DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $136,831 Costs: $72,128 BCR: 1.90 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 1.90 $136,831 $72,128 

1336900020001, 18730 TOWN BLUFF DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $151,422 Costs: $72,128 BCR: 2.10 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 2.10 $151,422 $72,128 

Version: 5.3 



       

 

 

       

 

 

     

 

 

     

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

      

     

      

        

      

      

     

      

      

      

      

     

      

      

      

      

     

      

  

06 Nov 2018 Project: Pg 12 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1336900020002, 18726 TOWN BLUFF DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $121,810 Costs: $72,128 BCR: 1.69 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 1.69 $121,810 $72,128 

1336900020003, 18722 TOWN BLUFF DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $337,729 Costs: $72,128 BCR: 4.68 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 4.68 $337,729 $72,128 

1336900020008, 17110 LUMBERTON DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $329,643 Costs: $72,128 BCR: 4.57 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 4.57 $329,643 $72,128 

1336900020009, 17106 LUMBERTON DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $192,299 Costs: $72,128 BCR: 2.67 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 2.67 $192,299 $72,128 

Version: 5.3 



     

 

 

     

 

 

     

 

 

     

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

      

      

      

     

      

      

      

      

     

      

      

      

      

     

      

      

      

      

     

      

  

06 Nov 2018 Project: Pg 13 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1336900020010, 17102 LUMBERTON DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $278,011 Costs: $72,128 BCR: 3.85 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 3.85 $278,011 $72,128 

1336910010001, 18626 PRINCE RANCH DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $535,370 Costs: $72,128 BCR: 7.42 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 7.42 $535,370 $72,128 

1336910010002, 18622 PRINCE RANCH DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $568,715 Costs: $72,128 BCR: 7.88 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 7.88 $568,715 $72,128 

1336910010006, 18606 PRINCE RANCH DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $311,411 Costs: $72,128 BCR: 4.32 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 4.32 $311,411 $72,128 

Version: 5.3 



      

 

 

      

 

 

      

 

 

      

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

       

      

      

     

      

       

      

      

     

      

       

      

      

     

      

       

      

      

     

      

  

06 Nov 2018 Project: Pg 14 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1336910010008, 18603 GARLINGTON DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $670,404 Costs: $72,128 BCR: 9.29 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 9.29 $670,404 $72,128 

1336910010009, 18607 GARLINGTON DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $453,374 Costs: $72,128 BCR: 6.29 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 6.29 $453,374 $72,128 

1336910010010, 18611 GARLINGTON DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $464,192 Costs: $72,128 BCR: 6.44 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 6.44 $464,192 $72,128 

1336910010011, 18615 GARLINGTON DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $583,368 Costs: $72,128 BCR: 8.09 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 8.09 $583,368 $72,128 

Version: 5.3 



      

 

 

      

 

 

      

 

 

       

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

       

      

      

     

      

       

      

      

     

      

       

      

      

     

      

        

      

      

     

      

  

06 Nov 2018 Project: Pg 15 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1336910010012, 18619 GARLINGTON DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $465,253 Costs: $72,128 BCR: 6.45 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 6.45 $465,253 $72,128 

1336910010013, 18623 GARLINGTON DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $731,701 Costs: $72,128 BCR: 10.14 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 10.14 $731,701 $72,128 

1336910010014, 18627 GARLINGTON DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $782,540 Costs: $72,128 BCR: 10.85 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 10.85 $782,540 $72,128 

1336910020002, 16707 BLOOMING PLUM DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $354,749 Costs: $72,128 BCR: 4.92 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 4.92 $354,749 $72,128 

Version: 5.3 



       

 

 

       

 

 

      

 

 

      

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

      

     

      

        

      

      

     

      

       

      

      

     

      

       

      

      

     

      

  

06 Nov 2018 Project: Pg 16 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1336910020003, 16711 BLOOMING PLUM DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $487,905 Costs: $72,128 BCR: 6.76 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 6.76 $487,905 $72,128 

1336910020006, 16727 BLOOMING PLUM DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $208,089 Costs: $72,128 BCR: 2.89 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 2.89 $208,089 $72,128 

1336910020009, 18611 NAVARRO BRANCH DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $175,949 Costs: $72,128 BCR: 2.44 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 2.44 $175,949 $72,128 

1336910020010, 18615 NAVARRO BRANCH DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $281,131 Costs: $72,128 BCR: 3.90 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 3.90 $281,131 $72,128 

Version: 5.3 



      

 

 

    

 

 

    

 

 

     

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

       

      

      

     

      

     

      

      

     

      

     

      

      

     

      

      

      

      

     

      

  

06 Nov 2018 Project: Pg 17 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1336910020011, 18619 NAVARRO BRANCH DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $187,060 Costs: $72,128 BCR: 2.59 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 2.59 $187,060 $72,128 

1336910020012, 16734 BLACKLAND PRAIRIE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $488,434 Costs: $72,128 BCR: 6.77 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 6.77 $488,434 $72,128 

1336910020014, 16726 BLACKLAND PRAIRIE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $338,974 Costs: $72,128 BCR: 4.70 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 4.70 $338,974 $72,128 

1336910020016, 18614 EMHOUSE LN, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $325,527 Costs: $72,128 BCR: 4.51 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 4.51 $325,527 $72,128 

Version: 5.3 



     

 

 

     

 

 

     

 

 

     

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

      

      

      

     

      

      

      

      

     

      

      

      

      

     

      

      

      

      

     

      

  

06 Nov 2018 Project: Pg 18 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1336910020017, 18610 EMHOUSE LN, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $358,117 Costs: $72,128 BCR: 4.97 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 4.97 $358,117 $72,128 

1336910020018, 18606 EMHOUSE LN, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $341,181 Costs: $72,128 BCR: 4.73 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 4.73 $341,181 $72,128 

1336910020021, 18607 EMHOUSE LN, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $379,353 Costs: $72,128 BCR: 5.26 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 5.26 $379,353 $72,128 

1336910020022, 18611 EMHOUSE LN, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $384,287 Costs: $72,128 BCR: 5.33 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 5.33 $384,287 $72,128 

Version: 5.3 



     

 

 

    

 

 

    

 

 

     

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

      

      

      

     

      

     

      

      

     

      

     

      

      

     

      

      

      

      

     

      

  

06 Nov 2018 Project: Pg 19 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1336910020023, 18615 EMHOUSE LN, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $494,710 Costs: $72,128 BCR: 6.86 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 6.86 $494,710 $72,128 

1336910020026, 16706 BLACKLAND PRAIRIE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $358,120 Costs: $72,128 BCR: 4.97 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 4.97 $358,120 $72,128 

1336910020027, 16702 BLACKLAND PRAIRIE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $602,436 Costs: $72,128 BCR: 8.35 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 8.35 $602,436 $72,128 

1336920030003, 16730 SYCAMORE BEND DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $158,479 Costs: $72,128 BCR: 2.20 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 2.20 $158,479 $72,128 

Version: 5.3 



     

 

 

     

 

 

      

 

 

     

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

      

      

      

     

      

      

      

      

     

      

       

      

      

     

      

      

      

      

     

      

  

06 Nov 2018 Project: Pg 20 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1336920030004, 16734 SYCAMORE BEND DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $197,426 Costs: $72,128 BCR: 2.74 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 2.74 $197,426 $72,128 

1336920030006, 16742 SYCAMORE BEND DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $223,925 Costs: $72,128 BCR: 3.10 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 3.10 $223,925 $72,128 

1357530050006, 16522 MOUNT HOPE DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $475,268 Costs: $72,128 BCR: 6.59 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 6.59 $475,268 $72,128 

1357530050013, 16606 EMMAUS LN, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $307,748 Costs: $72,128 BCR: 4.27 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 4.27 $307,748 $72,128 

Version: 5.3 



     

 

 

     

 

 

     

 

 

     

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

      

      

      

     

      

      

      

      

     

      

      

      

      

     

      

      

      

      

     

      

  

06 Nov 2018 Project: Pg 21 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1357540020026, 18902 TRINITY STAR DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $188,935 Costs: $72,128 BCR: 2.62 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 2.62 $188,935 $72,128 

1357540020027, 18822 TRINITY STAR DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $139,226 Costs: $72,128 BCR: 1.93 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 1.93 $139,226 $72,128 

1357540020028, 18818 TRINITY STAR DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $138,952 Costs: $72,128 BCR: 1.93 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 1.93 $138,952 $72,128 

1357540020029, 18814 TRINITY STAR DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $131,509 Costs: $72,128 BCR: 1.82 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 1.82 $131,509 $72,128 

Version: 5.3 



     

 

 

     

 

 

     

 

 

      

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

      

      

      

     

      

      

      

      

     

      

      

      

      

     

      

      

      

      

     

      

  

06 Nov 2018 Project: Pg 22 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1357540020033, 18807 TRINITY STAR DR, CYPRESS, Texas, 77434, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $162,226 Costs: $72,128 BCR: 2.25 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 2.25 $162,226 $72,128 

1357540030001, 18827 TRINITY STAR DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $236,484 Costs: $72,128 BCR: 3.28 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 3.28 $236,484 $72,128 

1357540030002, 18831 TRINITY STAR DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $294,014 Costs: $72,128 BCR: 4.08 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 4.08 $294,014 $72,128 

1361760010003, 19014 E JOSEY OVERLOOK DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $354,856 Costs: $72,128 BCR: 4.92 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 4.92 $354,856 $72,128 

Version: 5.3 



      

 

 

      

 

 

      

 

 

      

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

      

      

      

     

      

      

      

      

     

      

      

      

      

     

      

      

      

      

     

      

  

06 Nov 2018 Project: Pg 23 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

1361760010011, 18906 E JOSEY OVERLOOK DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $577,482 Costs: $72,128 BCR: 8.01 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 8.01 $577,482 $72,128 

1361760010013, 18826 E JOSEY OVERLOOK DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $633,420 Costs: $72,128 BCR: 8.78 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 8.78 $633,420 $72,128 

1361760010014, 18822 E JOSEY OVERLOOK DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $406,548 Costs: $72,128 BCR: 5.64 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 5.64 $406,548 $72,128 

1361760010015, 18818 E JOSEY OVERLOOK DR, CYPRESS, Texas, 77433, Harris 

Structure Type: Building Historic Building: No Contact: 

Benefits: $240,023 Costs: $72,128 BCR: 3.33 

Mitigation Hazard BCR Benefits Costs 

Floodwater Diversion and Storage Flood 3.33 $240,023 $72,128 

Version: 5.3 



       

 

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        
 

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

06 Nov 2018 Project: Pg 24 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1267770020022, 18606 N THOMAS SHORT DR, CYPRESS, Texas, 77434, 
Harris 

Benefits: $73,866 Costs: $1 BCR: 73,866.00 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,132 BRV ($/sf): $150.00 Total BRV: $469,800 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.37 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $469,800 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -212.87 Utilities that are not elevated: No 

Height FFE Above 150.37 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Version: 5.3 
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06 Nov 2018 Project: Pg 25 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 129.4 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 148.70 4,449.0 148.38 4,360.0 

50 2.00% 149.60 7,337.0 149.36 7,190.3 

100 1.00% 150.10 9,128.0 149.94 8,945.4 

500 0.20% 151.10 15,128.0 151.02 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 26 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $11,745 0.0% 0.0% $0 

0.0 13.4% 0.0% $62,953 0.0% 0.0% $0 

1.0 23.3% 0.0% $109,463 0.0% 0.0% $0 

2.0 32.1% 0.0% $150,806 0.0% 0.0% $0 

3.0 40.1% 0.0% $188,390 0.0% 0.0% $0 

4.0 47.1% 0.0% $221,276 0.0% 0.0% $0 

5.0 53.2% 0.0% $469,800 0.0% 0.0% $0 

6.0 58.6% 0.0% $469,800 0.0% 0.0% $0 

7.0 63.2% 0.0% $469,800 0.0% 0.0% $0 

8.0 67.2% 0.0% $469,800 0.0% 0.0% $0 

9.0 70.5% 0.0% $469,800 0.0% 0.0% $0 

10.0 73.2% 0.0% $469,800 0.0% 0.0% $0 

11.0 75.4% 0.0% $469,800 0.0% 0.0% $0 

12.0 77.2% 0.0% $469,800 0.0% 0.0% $0 

13.0 78.5% 0.0% $469,800 0.0% 0.0% $0 

14.0 79.5% 0.0% $469,800 0.0% 0.0% $0 

15.0 80.2% 0.0% $469,800 0.0% 0.0% $0 

16.0 80.7% 0.0% $469,800 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 27 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $11,275 0.0% 0.0% $0 

0.0 8.1% 0.0% $38,054 0.0% 0.0% $0 

1.0 13.3% 0.0% $62,483 0.0% 0.0% $0 

2.0 17.9% 0.0% $84,094 0.0% 0.0% $0 

3.0 22.0% 0.0% $103,356 0.0% 0.0% $0 

4.0 25.7% 0.0% $120,739 0.0% 0.0% $0 

5.0 28.8% 0.0% $135,302 0.0% 0.0% $0 

6.0 31.5% 0.0% $147,987 0.0% 0.0% $0 

7.0 33.8% 0.0% $158,792 0.0% 0.0% $0 

8.0 35.7% 0.0% $167,719 0.0% 0.0% $0 

9.0 37.2% 0.0% $174,766 0.0% 0.0% $0 

10.0 38.4% 0.0% $180,403 0.0% 0.0% $0 

11.0 39.2% 0.0% $184,162 0.0% 0.0% $0 

12.0 39.7% 0.0% $186,511 0.0% 0.0% $0 

13.0 40.0% 0.0% $187,920 0.0% 0.0% $0 

14.0 40.0% 0.0% $187,920 0.0% 0.0% $0 

15.0 40.0% 0.0% $187,920 0.0% 0.0% $0 

16.0 40.0% 0.0% $187,920 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 28 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 29 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 30 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

 

 

     

   

  

06 Nov 2018 Project: Pg 31 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $4,365 Annual: $0 Annual: $4,365 

Present Value: $60,244 Present Value: $0 Present Value: $60,244 

Mitigation Benefits: $60,244 Mitigation Costs: $1 

Benefits Minus Costs: $60,243 Benefit-Cost Ratio: 60,244.00 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$1 

$0 

$1 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

0 

$0 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 

https://60,244.00


   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 32 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 33 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1290250010002, 0 HOUSE-HAHL RD, CYPRESS, Texas, 77433, Harris 

Benefits: $44,647 Costs: $1 BCR: 44,647.00 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 1,144 BRV ($/sf): $150.00 Total BRV: $171,600 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 147.35 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $171,600 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -209.04 Utilities that are not elevated: No 

Height FFE Above 147.35 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 

https://44,647.00


  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 34 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 127.4 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 145.90 4,449.0 145.58 4,360.0 

50 2.00% 147.00 7,337.0 146.76 7,190.3 

100 1.00% 147.40 9,128.0 147.24 8,945.4 

500 0.20% 149.10 15,128.0 149.02 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 35 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $4,290 0.0% 0.0% $0 

0.0 13.4% 0.0% $22,994 0.0% 0.0% $0 

1.0 23.3% 0.0% $39,983 0.0% 0.0% $0 

2.0 32.1% 0.0% $55,084 0.0% 0.0% $0 

3.0 40.1% 0.0% $68,812 0.0% 0.0% $0 

4.0 47.1% 0.0% $80,824 0.0% 0.0% $0 

5.0 53.2% 0.0% $171,600 0.0% 0.0% $0 

6.0 58.6% 0.0% $171,600 0.0% 0.0% $0 

7.0 63.2% 0.0% $171,600 0.0% 0.0% $0 

8.0 67.2% 0.0% $171,600 0.0% 0.0% $0 

9.0 70.5% 0.0% $171,600 0.0% 0.0% $0 

10.0 73.2% 0.0% $171,600 0.0% 0.0% $0 

11.0 75.4% 0.0% $171,600 0.0% 0.0% $0 

12.0 77.2% 0.0% $171,600 0.0% 0.0% $0 

13.0 78.5% 0.0% $171,600 0.0% 0.0% $0 

14.0 79.5% 0.0% $171,600 0.0% 0.0% $0 

15.0 80.2% 0.0% $171,600 0.0% 0.0% $0 

16.0 80.7% 0.0% $171,600 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 36 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $4,118 0.0% 0.0% $0 

0.0 8.1% 0.0% $13,900 0.0% 0.0% $0 

1.0 13.3% 0.0% $22,823 0.0% 0.0% $0 

2.0 17.9% 0.0% $30,716 0.0% 0.0% $0 

3.0 22.0% 0.0% $37,752 0.0% 0.0% $0 

4.0 25.7% 0.0% $44,101 0.0% 0.0% $0 

5.0 28.8% 0.0% $49,421 0.0% 0.0% $0 

6.0 31.5% 0.0% $54,054 0.0% 0.0% $0 

7.0 33.8% 0.0% $58,001 0.0% 0.0% $0 

8.0 35.7% 0.0% $61,261 0.0% 0.0% $0 

9.0 37.2% 0.0% $63,835 0.0% 0.0% $0 

10.0 38.4% 0.0% $65,894 0.0% 0.0% $0 

11.0 39.2% 0.0% $67,267 0.0% 0.0% $0 

12.0 39.7% 0.0% $68,125 0.0% 0.0% $0 

13.0 40.0% 0.0% $68,640 0.0% 0.0% $0 

14.0 40.0% 0.0% $68,640 0.0% 0.0% $0 

15.0 40.0% 0.0% $68,640 0.0% 0.0% $0 

16.0 40.0% 0.0% $68,640 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 37 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 38 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 39 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

 

 

     

   

  

06 Nov 2018 Project: Pg 40 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $2,248 Annual: $0 Annual: $2,248 

Present Value: $31,025 Present Value: $0 Present Value: $31,025 

Mitigation Benefits: $31,025 Mitigation Costs: $1 

Benefits Minus Costs: $31,024 Benefit-Cost Ratio: 31,025.00 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$1 

$0 

$1 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

0 

$0 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 

https://31,025.00


   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 41 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



         

 

  

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         
 

      

  

   

  

          

   

    

        

       

           

          

          

    

    
 

  

         

      
 

    

  

  

   

  

  

    

 

  

06 Nov 2018 Project: Pg 42 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303340010004, 0 N BRIDGELAND LAKE PKY, CYPRESS, Texas, 77433, 
Harris 

Benefits: $456,681 Costs: $1 BCR: 456,681.00 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 100,015 BRV ($/sf): $75.00 Total BRV: $7,501,125 

Residential: No Building Type: 

Obstruction: N/A Foundation Type: Basement: 

Building Primary Use: Schools Structure Type: Engineered Historic Building: No 

Structure Elevation: 150.08 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: 

Building Contents: $450,068 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.72 Utilities that are not elevated: No 

Height FFE Above One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $144,022 

ICC: No 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Version: 5.3 

https://456,681.00


 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 43 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 132.1 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.50 4,449.0 149.18 4,360.0 

50 2.00% 150.30 7,337.0 150.06 7,190.3 

100 1.00% 150.70 9,128.0 150.54 8,945.4 

500 0.20% 151.60 15,128.0 151.52 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 44 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using Schools (Default) 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 0.0% 0.0% $0 0.0% 0.0% $0 

0.0 0.0% 0.0% $0 0.0% 0.0% $0 

1.0 13.0% 0.0% $975,146 0.0% 0.0% $0 

2.0 21.5% 0.0% $1,612,742 0.0% 0.0% $0 

3.0 26.7% 0.0% $2,002,800 0.0% 0.0% $0 

4.0 32.7% 0.0% $2,452,868 0.0% 0.0% $0 

5.0 36.2% 0.0% $2,715,407 0.0% 0.0% $0 

6.0 39.7% 0.0% $2,977,947 0.0% 0.0% $0 

7.0 41.6% 0.0% $3,120,468 0.0% 0.0% $0 

8.0 44.5% 0.0% $3,338,001 0.0% 0.0% $0 

9.0 46.4% 0.0% $3,480,522 0.0% 0.0% $0 

10.0 48.5% 0.0% $3,638,046 0.0% 0.0% $0 

11.0 48.5% 0.0% $3,638,046 0.0% 0.0% $0 

12.0 48.5% 0.0% $3,638,046 0.0% 0.0% $0 

13.0 48.5% 0.0% $3,638,046 0.0% 0.0% $0 

14.0 48.5% 0.0% $3,638,046 0.0% 0.0% $0 

15.0 48.5% 0.0% $3,638,046 0.0% 0.0% $0 

16.0 48.5% 0.0% $3,638,046 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

     

     

     

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 45 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using Schools (Default) 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% 0.0% 0.0% 

-1.0 0.0% 0.0% 0.0% 0.0% 

0.0 0.0% 0.0% 0.0% 0.0% 

1.0 22.0% 0.0% $99,015 0.0% 0.0% $0 

2.0 30.0% 0.0% $135,020 0.0% 0.0% $0 

3.0 39.0% 0.0% $175,526 0.0% 0.0% $0 

4.0 45.0% 0.0% $202,530 0.0% 0.0% $0 

5.0 48.0% 0.0% $216,032 0.0% 0.0% $0 

6.0 52.0% 0.0% $234,035 0.0% 0.0% $0 

7.0 56.0% 0.0% $252,038 0.0% 0.0% $0 

8.0 59.0% 0.0% $265,540 0.0% 0.0% $0 

9.0 61.0% 0.0% $274,541 0.0% 0.0% $0 

10.0 63.0% 0.0% $283,543 0.0% 0.0% $0 

11.0 63.0% 0.0% $283,543 0.0% 0.0% $0 

12.0 63.0% 0.0% $283,543 0.0% 0.0% $0 

13.0 63.0% 0.0% $283,543 0.0% 0.0% $0 

14.0 63.0% 0.0% $283,543 0.0% 0.0% $0 

15.0 63.0% 0.0% $283,543 0.0% 0.0% $0 

16.0 63.0% 0.0% $283,543 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

   

   

   

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 46 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using Schools (Default) 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 0.0 

-1.0 0.0 0.0 

0.0 0.0 0.0 

1.0 45.0 $213,073 0.0 $0 

2.0 90.0 $426,146 0.0 $0 

3.0 135.0 $639,219 0.0 $0 

4.0 180.0 $852,292 0.0 $0 

5.0 225.0 $1,065,365 0.0 $0 

6.0 270.0 $1,278,438 0.0 $0 

7.0 315.0 $1,491,511 0.0 $0 

8.0 360.0 $1,704,584 0.0 $0 

9.0 405.0 $1,917,657 0.0 $0 

10.0 450.0 $2,130,731 0.0 $0 

11.0 450.0 $2,130,731 0.0 $0 

12.0 450.0 $2,130,731 0.0 $0 

13.0 450.0 $2,130,731 0.0 $0 

14.0 450.0 $2,130,731 0.0 $0 

15.0 450.0 $2,130,731 0.0 $0 

16.0 450.0 $2,130,731 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

   

   

   

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 47 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using Schools (Default) 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 0.0 

-1.0 0.0 0.0 

0.0 0.0 0.0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 450.0 $0 0.0 $0 

12.0 450.0 $0 0.0 $0 

13.0 450.0 $0 0.0 $0 

14.0 450.0 $0 0.0 $0 

15.0 450.0 $0 0.0 $0 

16.0 450.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 48 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

 

 

     

   

  

06 Nov 2018 Project: Pg 49 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $32,104 Annual: $0 Annual: $32,104 

Present Value: $443,059 Present Value: $0 Present Value: $443,059 

Mitigation Benefits: $443,059 Mitigation Costs: $1 

Benefits Minus Costs: $443,058 Benefit-Cost Ratio: 443,059.00 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$1 

$0 

$1 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

0 

$0 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 

https://443,059.00


   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 50 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 51 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303350010001, 12534 BROOK COVE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $361,004 Costs: $1 BCR: 361,004.00 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 5,197 BRV ($/sf): $150.00 Total BRV: $779,550 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 149.50 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $779,550 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.15 Utilities that are not elevated: No 

Height FFE Above 149.50 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 

https://361,004.00


  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 52 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 130.9 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.00 4,449.0 148.68 4,360.0 

50 2.00% 149.90 7,337.0 149.66 7,190.3 

100 1.00% 150.30 9,128.0 150.14 8,945.4 

500 0.20% 151.30 15,128.0 151.22 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 53 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $19,489 0.0% 0.0% $0 

0.0 13.4% 0.0% $104,460 0.0% 0.0% $0 

1.0 23.3% 0.0% $181,635 0.0% 0.0% $0 

2.0 32.1% 0.0% $250,236 0.0% 0.0% $0 

3.0 40.1% 0.0% $312,600 0.0% 0.0% $0 

4.0 47.1% 0.0% $367,168 0.0% 0.0% $0 

5.0 53.2% 0.0% $779,550 0.0% 0.0% $0 

6.0 58.6% 0.0% $779,550 0.0% 0.0% $0 

7.0 63.2% 0.0% $779,550 0.0% 0.0% $0 

8.0 67.2% 0.0% $779,550 0.0% 0.0% $0 

9.0 70.5% 0.0% $779,550 0.0% 0.0% $0 

10.0 73.2% 0.0% $779,550 0.0% 0.0% $0 

11.0 75.4% 0.0% $779,550 0.0% 0.0% $0 

12.0 77.2% 0.0% $779,550 0.0% 0.0% $0 

13.0 78.5% 0.0% $779,550 0.0% 0.0% $0 

14.0 79.5% 0.0% $779,550 0.0% 0.0% $0 

15.0 80.2% 0.0% $779,550 0.0% 0.0% $0 

16.0 80.7% 0.0% $779,550 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 54 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $18,709 0.0% 0.0% $0 

0.0 8.1% 0.0% $63,144 0.0% 0.0% $0 

1.0 13.3% 0.0% $103,680 0.0% 0.0% $0 

2.0 17.9% 0.0% $139,539 0.0% 0.0% $0 

3.0 22.0% 0.0% $171,501 0.0% 0.0% $0 

4.0 25.7% 0.0% $200,344 0.0% 0.0% $0 

5.0 28.8% 0.0% $224,510 0.0% 0.0% $0 

6.0 31.5% 0.0% $245,558 0.0% 0.0% $0 

7.0 33.8% 0.0% $263,488 0.0% 0.0% $0 

8.0 35.7% 0.0% $278,299 0.0% 0.0% $0 

9.0 37.2% 0.0% $289,993 0.0% 0.0% $0 

10.0 38.4% 0.0% $299,347 0.0% 0.0% $0 

11.0 39.2% 0.0% $305,584 0.0% 0.0% $0 

12.0 39.7% 0.0% $309,481 0.0% 0.0% $0 

13.0 40.0% 0.0% $311,820 0.0% 0.0% $0 

14.0 40.0% 0.0% $311,820 0.0% 0.0% $0 

15.0 40.0% 0.0% $311,820 0.0% 0.0% $0 

16.0 40.0% 0.0% $311,820 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 55 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 56 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 57 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

 

 

     

   

  

06 Nov 2018 Project: Pg 58 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $25,171 Annual: $0 Annual: $25,171 

Present Value: $347,382 Present Value: $0 Present Value: $347,382 

Mitigation Benefits: $347,382 Mitigation Costs: $1 

Benefits Minus Costs: $347,381 Benefit-Cost Ratio: 347,382.00 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$1 

$0 

$1 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

0 

$0 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 

https://347,382.00


   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 59 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 60 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303350010002, 12530 BROOK COVE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $251,992 Costs: $66,637 BCR: 3.78 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 4,286 BRV ($/sf): $150.00 Total BRV: $642,900 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 149.70 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $642,900 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.15 Utilities that are not elevated: No 

Height FFE Above 149.70 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 61 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 130.9 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.00 4,449.0 148.68 4,360.0 

50 2.00% 149.90 7,337.0 149.66 7,190.3 

100 1.00% 150.30 9,128.0 150.14 8,945.4 

500 0.20% 151.30 15,128.0 151.22 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 62 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $16,073 0.0% 0.0% $0 

0.0 13.4% 0.0% $86,149 0.0% 0.0% $0 

1.0 23.3% 0.0% $149,796 0.0% 0.0% $0 

2.0 32.1% 0.0% $206,371 0.0% 0.0% $0 

3.0 40.1% 0.0% $257,803 0.0% 0.0% $0 

4.0 47.1% 0.0% $302,806 0.0% 0.0% $0 

5.0 53.2% 0.0% $642,900 0.0% 0.0% $0 

6.0 58.6% 0.0% $642,900 0.0% 0.0% $0 

7.0 63.2% 0.0% $642,900 0.0% 0.0% $0 

8.0 67.2% 0.0% $642,900 0.0% 0.0% $0 

9.0 70.5% 0.0% $642,900 0.0% 0.0% $0 

10.0 73.2% 0.0% $642,900 0.0% 0.0% $0 

11.0 75.4% 0.0% $642,900 0.0% 0.0% $0 

12.0 77.2% 0.0% $642,900 0.0% 0.0% $0 

13.0 78.5% 0.0% $642,900 0.0% 0.0% $0 

14.0 79.5% 0.0% $642,900 0.0% 0.0% $0 

15.0 80.2% 0.0% $642,900 0.0% 0.0% $0 

16.0 80.7% 0.0% $642,900 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 63 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $15,430 0.0% 0.0% $0 

0.0 8.1% 0.0% $52,075 0.0% 0.0% $0 

1.0 13.3% 0.0% $85,506 0.0% 0.0% $0 

2.0 17.9% 0.0% $115,079 0.0% 0.0% $0 

3.0 22.0% 0.0% $141,438 0.0% 0.0% $0 

4.0 25.7% 0.0% $165,225 0.0% 0.0% $0 

5.0 28.8% 0.0% $185,155 0.0% 0.0% $0 

6.0 31.5% 0.0% $202,514 0.0% 0.0% $0 

7.0 33.8% 0.0% $217,300 0.0% 0.0% $0 

8.0 35.7% 0.0% $229,515 0.0% 0.0% $0 

9.0 37.2% 0.0% $239,159 0.0% 0.0% $0 

10.0 38.4% 0.0% $246,874 0.0% 0.0% $0 

11.0 39.2% 0.0% $252,017 0.0% 0.0% $0 

12.0 39.7% 0.0% $255,231 0.0% 0.0% $0 

13.0 40.0% 0.0% $257,160 0.0% 0.0% $0 

14.0 40.0% 0.0% $257,160 0.0% 0.0% $0 

15.0 40.0% 0.0% $257,160 0.0% 0.0% $0 

16.0 40.0% 0.0% $257,160 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 64 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 65 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 66 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

 

 

     

   

  

06 Nov 2018 Project: Pg 67 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $17,272 Annual: $0 Annual: $17,272 

Present Value: $238,370 Present Value: $0 Present Value: $238,370 

Mitigation Benefits: $238,370 Mitigation Costs: $66,637 

Benefits Minus Costs: $171,733 Benefit-Cost Ratio: 3.58 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$66,637 

$0 

$66,637 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

0 

$0 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 68 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 69 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303350010003, 12526 BROOK COVE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $248,268 Costs: $72,128 BCR: 3.44 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 4,035 BRV ($/sf): $150.00 Total BRV: $605,250 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 149.72 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $605,250 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.15 Utilities that are not elevated: No 

Height FFE Above 149.72 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 70 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 131.0 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.10 4,449.0 148.78 4,360.0 

50 2.00% 149.90 7,337.0 149.66 7,190.3 

100 1.00% 150.30 9,128.0 150.14 8,945.4 

500 0.20% 151.30 15,128.0 151.22 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 71 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $15,131 0.0% 0.0% $0 

0.0 13.4% 0.0% $81,104 0.0% 0.0% $0 

1.0 23.3% 0.0% $141,023 0.0% 0.0% $0 

2.0 32.1% 0.0% $194,285 0.0% 0.0% $0 

3.0 40.1% 0.0% $242,705 0.0% 0.0% $0 

4.0 47.1% 0.0% $285,073 0.0% 0.0% $0 

5.0 53.2% 0.0% $605,250 0.0% 0.0% $0 

6.0 58.6% 0.0% $605,250 0.0% 0.0% $0 

7.0 63.2% 0.0% $605,250 0.0% 0.0% $0 

8.0 67.2% 0.0% $605,250 0.0% 0.0% $0 

9.0 70.5% 0.0% $605,250 0.0% 0.0% $0 

10.0 73.2% 0.0% $605,250 0.0% 0.0% $0 

11.0 75.4% 0.0% $605,250 0.0% 0.0% $0 

12.0 77.2% 0.0% $605,250 0.0% 0.0% $0 

13.0 78.5% 0.0% $605,250 0.0% 0.0% $0 

14.0 79.5% 0.0% $605,250 0.0% 0.0% $0 

15.0 80.2% 0.0% $605,250 0.0% 0.0% $0 

16.0 80.7% 0.0% $605,250 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 72 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $14,526 0.0% 0.0% $0 

0.0 8.1% 0.0% $49,025 0.0% 0.0% $0 

1.0 13.3% 0.0% $80,498 0.0% 0.0% $0 

2.0 17.9% 0.0% $108,340 0.0% 0.0% $0 

3.0 22.0% 0.0% $133,155 0.0% 0.0% $0 

4.0 25.7% 0.0% $155,549 0.0% 0.0% $0 

5.0 28.8% 0.0% $174,312 0.0% 0.0% $0 

6.0 31.5% 0.0% $190,654 0.0% 0.0% $0 

7.0 33.8% 0.0% $204,575 0.0% 0.0% $0 

8.0 35.7% 0.0% $216,074 0.0% 0.0% $0 

9.0 37.2% 0.0% $225,153 0.0% 0.0% $0 

10.0 38.4% 0.0% $232,416 0.0% 0.0% $0 

11.0 39.2% 0.0% $237,258 0.0% 0.0% $0 

12.0 39.7% 0.0% $240,284 0.0% 0.0% $0 

13.0 40.0% 0.0% $242,100 0.0% 0.0% $0 

14.0 40.0% 0.0% $242,100 0.0% 0.0% $0 

15.0 40.0% 0.0% $242,100 0.0% 0.0% $0 

16.0 40.0% 0.0% $242,100 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 73 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 74 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 75 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 76 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $17,002 Annual: $0 Annual: $17,002 

Present Value: $234,646 Present Value: $0 Present Value: $234,646 

Mitigation Benefits: $234,646 Mitigation Costs: $72,128 

Benefits Minus Costs: $162,518 Benefit-Cost Ratio: 3.25 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 77 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 78 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303350010004, 12522 BROOK COVE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $195,019 Costs: $72,128 BCR: 2.70 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,701 BRV ($/sf): $150.00 Total BRV: $555,150 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 149.88 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $555,150 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.15 Utilities that are not elevated: No 

Height FFE Above 149.88 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 79 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 131.0 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.10 4,449.0 148.78 4,360.0 

50 2.00% 149.90 7,337.0 149.66 7,190.3 

100 1.00% 150.30 9,128.0 150.14 8,945.4 

500 0.20% 151.30 15,128.0 151.22 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 80 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $13,879 0.0% 0.0% $0 

0.0 13.4% 0.0% $74,390 0.0% 0.0% $0 

1.0 23.3% 0.0% $129,350 0.0% 0.0% $0 

2.0 32.1% 0.0% $178,203 0.0% 0.0% $0 

3.0 40.1% 0.0% $222,615 0.0% 0.0% $0 

4.0 47.1% 0.0% $261,476 0.0% 0.0% $0 

5.0 53.2% 0.0% $555,150 0.0% 0.0% $0 

6.0 58.6% 0.0% $555,150 0.0% 0.0% $0 

7.0 63.2% 0.0% $555,150 0.0% 0.0% $0 

8.0 67.2% 0.0% $555,150 0.0% 0.0% $0 

9.0 70.5% 0.0% $555,150 0.0% 0.0% $0 

10.0 73.2% 0.0% $555,150 0.0% 0.0% $0 

11.0 75.4% 0.0% $555,150 0.0% 0.0% $0 

12.0 77.2% 0.0% $555,150 0.0% 0.0% $0 

13.0 78.5% 0.0% $555,150 0.0% 0.0% $0 

14.0 79.5% 0.0% $555,150 0.0% 0.0% $0 

15.0 80.2% 0.0% $555,150 0.0% 0.0% $0 

16.0 80.7% 0.0% $555,150 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 81 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $13,324 0.0% 0.0% $0 

0.0 8.1% 0.0% $44,967 0.0% 0.0% $0 

1.0 13.3% 0.0% $73,835 0.0% 0.0% $0 

2.0 17.9% 0.0% $99,372 0.0% 0.0% $0 

3.0 22.0% 0.0% $122,133 0.0% 0.0% $0 

4.0 25.7% 0.0% $142,674 0.0% 0.0% $0 

5.0 28.8% 0.0% $159,883 0.0% 0.0% $0 

6.0 31.5% 0.0% $174,872 0.0% 0.0% $0 

7.0 33.8% 0.0% $187,641 0.0% 0.0% $0 

8.0 35.7% 0.0% $198,189 0.0% 0.0% $0 

9.0 37.2% 0.0% $206,516 0.0% 0.0% $0 

10.0 38.4% 0.0% $213,178 0.0% 0.0% $0 

11.0 39.2% 0.0% $217,619 0.0% 0.0% $0 

12.0 39.7% 0.0% $220,395 0.0% 0.0% $0 

13.0 40.0% 0.0% $222,060 0.0% 0.0% $0 

14.0 40.0% 0.0% $222,060 0.0% 0.0% $0 

15.0 40.0% 0.0% $222,060 0.0% 0.0% $0 

16.0 40.0% 0.0% $222,060 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 82 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 83 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 84 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 85 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $13,144 Annual: $0 Annual: $13,144 

Present Value: $181,397 Present Value: $0 Present Value: $181,397 

Mitigation Benefits: $181,397 Mitigation Costs: $72,128 

Benefits Minus Costs: $109,269 Benefit-Cost Ratio: 2.51 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 86 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 87 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303350010005, 12518 BROOK COVE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $208,661 Costs: $72,128 BCR: 2.89 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 4,543 BRV ($/sf): $150.00 Total BRV: $681,450 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.11 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $681,450 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.29 Utilities that are not elevated: No 

Height FFE Above 150.11 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 88 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 131.2 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.20 4,449.0 148.88 4,360.0 

50 2.00% 150.00 7,337.0 149.76 7,190.3 

100 1.00% 150.40 9,128.0 150.24 8,945.4 

500 0.20% 151.40 15,128.0 151.32 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 89 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $17,036 0.0% 0.0% $0 

0.0 13.4% 0.0% $91,314 0.0% 0.0% $0 

1.0 23.3% 0.0% $158,778 0.0% 0.0% $0 

2.0 32.1% 0.0% $218,745 0.0% 0.0% $0 

3.0 40.1% 0.0% $273,261 0.0% 0.0% $0 

4.0 47.1% 0.0% $320,963 0.0% 0.0% $0 

5.0 53.2% 0.0% $681,450 0.0% 0.0% $0 

6.0 58.6% 0.0% $681,450 0.0% 0.0% $0 

7.0 63.2% 0.0% $681,450 0.0% 0.0% $0 

8.0 67.2% 0.0% $681,450 0.0% 0.0% $0 

9.0 70.5% 0.0% $681,450 0.0% 0.0% $0 

10.0 73.2% 0.0% $681,450 0.0% 0.0% $0 

11.0 75.4% 0.0% $681,450 0.0% 0.0% $0 

12.0 77.2% 0.0% $681,450 0.0% 0.0% $0 

13.0 78.5% 0.0% $681,450 0.0% 0.0% $0 

14.0 79.5% 0.0% $681,450 0.0% 0.0% $0 

15.0 80.2% 0.0% $681,450 0.0% 0.0% $0 

16.0 80.7% 0.0% $681,450 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 90 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $16,355 0.0% 0.0% $0 

0.0 8.1% 0.0% $55,197 0.0% 0.0% $0 

1.0 13.3% 0.0% $90,633 0.0% 0.0% $0 

2.0 17.9% 0.0% $121,980 0.0% 0.0% $0 

3.0 22.0% 0.0% $149,919 0.0% 0.0% $0 

4.0 25.7% 0.0% $175,133 0.0% 0.0% $0 

5.0 28.8% 0.0% $196,258 0.0% 0.0% $0 

6.0 31.5% 0.0% $214,657 0.0% 0.0% $0 

7.0 33.8% 0.0% $230,330 0.0% 0.0% $0 

8.0 35.7% 0.0% $243,278 0.0% 0.0% $0 

9.0 37.2% 0.0% $253,499 0.0% 0.0% $0 

10.0 38.4% 0.0% $261,677 0.0% 0.0% $0 

11.0 39.2% 0.0% $267,128 0.0% 0.0% $0 

12.0 39.7% 0.0% $270,536 0.0% 0.0% $0 

13.0 40.0% 0.0% $272,580 0.0% 0.0% $0 

14.0 40.0% 0.0% $272,580 0.0% 0.0% $0 

15.0 40.0% 0.0% $272,580 0.0% 0.0% $0 

16.0 40.0% 0.0% $272,580 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 91 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 92 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 93 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 94 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $14,132 Annual: $0 Annual: $14,132 

Present Value: $195,039 Present Value: $0 Present Value: $195,039 

Mitigation Benefits: $195,039 Mitigation Costs: $72,128 

Benefits Minus Costs: $122,911 Benefit-Cost Ratio: 2.70 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 95 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 96 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303350010006, 12514 BROOK COVE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $134,784 Costs: $72,128 BCR: 1.87 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,568 BRV ($/sf): $150.00 Total BRV: $535,200 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.34 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $535,200 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.29 Utilities that are not elevated: No 

Height FFE Above 150.34 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

           

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 97 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 131.2 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.20 4,449.0 148.88 4,360.0 

50 2.00% 150.00 7,337.0 149.76 7,190.3 

100 1.00% 150.40 9,128.0 150.24 8,945.4 

500 0.20% 151.40 15,128.0 151.32 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 98 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $13,380 0.0% 0.0% $0 

0.0 13.4% 0.0% $71,717 0.0% 0.0% $0 

1.0 23.3% 0.0% $124,702 0.0% 0.0% $0 

2.0 32.1% 0.0% $171,799 0.0% 0.0% $0 

3.0 40.1% 0.0% $214,615 0.0% 0.0% $0 

4.0 47.1% 0.0% $252,079 0.0% 0.0% $0 

5.0 53.2% 0.0% $535,200 0.0% 0.0% $0 

6.0 58.6% 0.0% $535,200 0.0% 0.0% $0 

7.0 63.2% 0.0% $535,200 0.0% 0.0% $0 

8.0 67.2% 0.0% $535,200 0.0% 0.0% $0 

9.0 70.5% 0.0% $535,200 0.0% 0.0% $0 

10.0 73.2% 0.0% $535,200 0.0% 0.0% $0 

11.0 75.4% 0.0% $535,200 0.0% 0.0% $0 

12.0 77.2% 0.0% $535,200 0.0% 0.0% $0 

13.0 78.5% 0.0% $535,200 0.0% 0.0% $0 

14.0 79.5% 0.0% $535,200 0.0% 0.0% $0 

15.0 80.2% 0.0% $535,200 0.0% 0.0% $0 

16.0 80.7% 0.0% $535,200 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 99 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $12,845 0.0% 0.0% $0 

0.0 8.1% 0.0% $43,351 0.0% 0.0% $0 

1.0 13.3% 0.0% $71,182 0.0% 0.0% $0 

2.0 17.9% 0.0% $95,801 0.0% 0.0% $0 

3.0 22.0% 0.0% $117,744 0.0% 0.0% $0 

4.0 25.7% 0.0% $137,546 0.0% 0.0% $0 

5.0 28.8% 0.0% $154,138 0.0% 0.0% $0 

6.0 31.5% 0.0% $168,588 0.0% 0.0% $0 

7.0 33.8% 0.0% $180,898 0.0% 0.0% $0 

8.0 35.7% 0.0% $191,066 0.0% 0.0% $0 

9.0 37.2% 0.0% $199,094 0.0% 0.0% $0 

10.0 38.4% 0.0% $205,517 0.0% 0.0% $0 

11.0 39.2% 0.0% $209,798 0.0% 0.0% $0 

12.0 39.7% 0.0% $212,474 0.0% 0.0% $0 

13.0 40.0% 0.0% $214,080 0.0% 0.0% $0 

14.0 40.0% 0.0% $214,080 0.0% 0.0% $0 

15.0 40.0% 0.0% $214,080 0.0% 0.0% $0 

16.0 40.0% 0.0% $214,080 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 100 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 101 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 102 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 103 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $8,779 Annual: $0 Annual: $8,779 

Present Value: $121,162 Present Value: $0 Present Value: $121,162 

Mitigation Benefits: $121,162 Mitigation Costs: $72,128 

Benefits Minus Costs: $49,034 Benefit-Cost Ratio: 1.68 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 104 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 105 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303350010007, 12510 BROOK COVE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $123,995 Costs: $72,128 BCR: 1.72 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 4,533 BRV ($/sf): $150.00 Total BRV: $679,950 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.59 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $679,950 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.29 Utilities that are not elevated: No 

Height FFE Above 150.59 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 106 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 131.2 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.20 4,449.0 148.88 4,360.0 

50 2.00% 150.00 7,337.0 149.76 7,190.3 

100 1.00% 150.40 9,128.0 150.24 8,945.4 

500 0.20% 151.40 15,128.0 151.32 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 107 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $16,999 0.0% 0.0% $0 

0.0 13.4% 0.0% $91,113 0.0% 0.0% $0 

1.0 23.3% 0.0% $158,428 0.0% 0.0% $0 

2.0 32.1% 0.0% $218,264 0.0% 0.0% $0 

3.0 40.1% 0.0% $272,660 0.0% 0.0% $0 

4.0 47.1% 0.0% $320,256 0.0% 0.0% $0 

5.0 53.2% 0.0% $679,950 0.0% 0.0% $0 

6.0 58.6% 0.0% $679,950 0.0% 0.0% $0 

7.0 63.2% 0.0% $679,950 0.0% 0.0% $0 

8.0 67.2% 0.0% $679,950 0.0% 0.0% $0 

9.0 70.5% 0.0% $679,950 0.0% 0.0% $0 

10.0 73.2% 0.0% $679,950 0.0% 0.0% $0 

11.0 75.4% 0.0% $679,950 0.0% 0.0% $0 

12.0 77.2% 0.0% $679,950 0.0% 0.0% $0 

13.0 78.5% 0.0% $679,950 0.0% 0.0% $0 

14.0 79.5% 0.0% $679,950 0.0% 0.0% $0 

15.0 80.2% 0.0% $679,950 0.0% 0.0% $0 

16.0 80.7% 0.0% $679,950 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 108 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $16,319 0.0% 0.0% $0 

0.0 8.1% 0.0% $55,076 0.0% 0.0% $0 

1.0 13.3% 0.0% $90,433 0.0% 0.0% $0 

2.0 17.9% 0.0% $121,711 0.0% 0.0% $0 

3.0 22.0% 0.0% $149,589 0.0% 0.0% $0 

4.0 25.7% 0.0% $174,747 0.0% 0.0% $0 

5.0 28.8% 0.0% $195,826 0.0% 0.0% $0 

6.0 31.5% 0.0% $214,184 0.0% 0.0% $0 

7.0 33.8% 0.0% $229,823 0.0% 0.0% $0 

8.0 35.7% 0.0% $242,742 0.0% 0.0% $0 

9.0 37.2% 0.0% $252,941 0.0% 0.0% $0 

10.0 38.4% 0.0% $261,101 0.0% 0.0% $0 

11.0 39.2% 0.0% $266,540 0.0% 0.0% $0 

12.0 39.7% 0.0% $269,940 0.0% 0.0% $0 

13.0 40.0% 0.0% $271,980 0.0% 0.0% $0 

14.0 40.0% 0.0% $271,980 0.0% 0.0% $0 

15.0 40.0% 0.0% $271,980 0.0% 0.0% $0 

16.0 40.0% 0.0% $271,980 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 109 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

     

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 110 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

     

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 111 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

     

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 112 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $7,998 Annual: $0 Annual: $7,998 

Present Value: $110,373 Present Value: $0 Present Value: $110,373 

Mitigation Benefits: $110,373 Mitigation Costs: $72,128 

Benefits Minus Costs: $38,245 Benefit-Cost Ratio: 1.53 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

     

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 113 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

     

     

      

     

   

  

   

  

        

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 114 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303350010029, 12526 BUNKER COVE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $110,139 Costs: $72,128 BCR: 1.53 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 4,063 BRV ($/sf): $150.00 Total BRV: $609,450 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.44 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $609,450 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.15 Utilities that are not elevated: No 

Height FFE Above 150.44 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

     

     

      

     

   

  

   

  

   

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 115 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 130.9 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.00 4,449.0 148.68 4,360.0 

50 2.00% 149.90 7,337.0 149.66 7,190.3 

100 1.00% 150.30 9,128.0 150.14 8,945.4 

500 0.20% 151.30 15,128.0 151.22 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

     

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

     

     

     

     

     

     

     

     

     

       

       

       

       

  

06 Nov 2018 Project: Pg 116 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $15,236 0.0% 0.0% $0 

0.0 13.4% 0.0% $81,666 0.0% 0.0% $0 

1.0 23.3% 0.0% $142,002 0.0% 0.0% $0 

2.0 32.1% 0.0% $195,633 0.0% 0.0% $0 

3.0 40.1% 0.0% $244,389 0.0% 0.0% $0 

4.0 47.1% 0.0% 0.0% 0.0% 

5.0 53.2% 0.0% 0.0% 0.0% 

6.0 58.6% 0.0% 0.0% 0.0% 

7.0 63.2% 0.0% 0.0% 0.0% 

8.0 67.2% 0.0% 0.0% 0.0% 

9.0 70.5% 0.0% 0.0% 0.0% 

10.0 73.2% 0.0% 0.0% 0.0% 

11.0 75.4% 0.0% 0.0% 0.0% 

12.0 77.2% 0.0% 0.0% 0.0% 

13.0 78.5% 0.0% $609,450 0.0% 0.0% $0 

14.0 79.5% 0.0% $609,450 0.0% 0.0% $0 

15.0 80.2% 0.0% $609,450 0.0% 0.0% $0 

16.0 80.7% 0.0% $609,450 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

     

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 117 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $14,627 0.0% 0.0% $0 

0.0 8.1% 0.0% $49,365 0.0% 0.0% $0 

1.0 13.3% 0.0% $81,057 0.0% 0.0% $0 

2.0 17.9% 0.0% $109,092 0.0% 0.0% $0 

3.0 22.0% 0.0% $134,079 0.0% 0.0% $0 

4.0 25.7% 0.0% $156,629 0.0% 0.0% $0 

5.0 28.8% 0.0% $175,522 0.0% 0.0% $0 

6.0 31.5% 0.0% $191,977 0.0% 0.0% $0 

7.0 33.8% 0.0% $205,994 0.0% 0.0% $0 

8.0 35.7% 0.0% $217,574 0.0% 0.0% $0 

9.0 37.2% 0.0% $226,715 0.0% 0.0% $0 

10.0 38.4% 0.0% $234,029 0.0% 0.0% $0 

11.0 39.2% 0.0% $238,904 0.0% 0.0% $0 

12.0 39.7% 0.0% $241,952 0.0% 0.0% $0 

13.0 40.0% 0.0% $243,780 0.0% 0.0% $0 

14.0 40.0% 0.0% $243,780 0.0% 0.0% $0 

15.0 40.0% 0.0% $243,780 0.0% 0.0% $0 

16.0 40.0% 0.0% $243,780 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

     

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 118 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 119 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 120 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 121 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $6,994 Annual: $0 Annual: $6,994 

Present Value: $96,517 Present Value: $0 Present Value: $96,517 

Mitigation Benefits: $96,517 Mitigation Costs: $72,128 

Benefits Minus Costs: $24,389 Benefit-Cost Ratio: 1.34 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 122 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 123 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303360010007, 12607 COVE SPRINGS DR, CYPRESS, Texas, 77433, Harris 

Benefits: $269,726 Costs: $72,128 BCR: 3.74 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,573 BRV ($/sf): $150.00 Total BRV: $535,950 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.49 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $535,950 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.29 Utilities that are not elevated: No 

Height FFE Above 150.49 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

          

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 124 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 132.8 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 4,449.0 149.68 4,360.0 

50 2.00% 150.80 7,337.0 150.56 7,190.3 

100 1.00% 151.10 9,128.0 150.94 8,945.4 

500 0.20% 152.10 15,128.0 152.02 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 125 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $13,399 0.0% 0.0% $0 

0.0 13.4% 0.0% $71,817 0.0% 0.0% $0 

1.0 23.3% 0.0% $124,876 0.0% 0.0% $0 

2.0 32.1% 0.0% $172,040 0.0% 0.0% $0 

3.0 40.1% 0.0% $214,916 0.0% 0.0% $0 

4.0 47.1% 0.0% $252,432 0.0% 0.0% $0 

5.0 53.2% 0.0% $535,950 0.0% 0.0% $0 

6.0 58.6% 0.0% $535,950 0.0% 0.0% $0 

7.0 63.2% 0.0% $535,950 0.0% 0.0% $0 

8.0 67.2% 0.0% $535,950 0.0% 0.0% $0 

9.0 70.5% 0.0% $535,950 0.0% 0.0% $0 

10.0 73.2% 0.0% $535,950 0.0% 0.0% $0 

11.0 75.4% 0.0% $535,950 0.0% 0.0% $0 

12.0 77.2% 0.0% $535,950 0.0% 0.0% $0 

13.0 78.5% 0.0% $535,950 0.0% 0.0% $0 

14.0 79.5% 0.0% $535,950 0.0% 0.0% $0 

15.0 80.2% 0.0% $535,950 0.0% 0.0% $0 

16.0 80.7% 0.0% $535,950 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 126 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $12,863 0.0% 0.0% $0 

0.0 8.1% 0.0% $43,412 0.0% 0.0% $0 

1.0 13.3% 0.0% $71,281 0.0% 0.0% $0 

2.0 17.9% 0.0% $95,935 0.0% 0.0% $0 

3.0 22.0% 0.0% $117,909 0.0% 0.0% $0 

4.0 25.7% 0.0% $137,739 0.0% 0.0% $0 

5.0 28.8% 0.0% $154,354 0.0% 0.0% $0 

6.0 31.5% 0.0% $168,824 0.0% 0.0% $0 

7.0 33.8% 0.0% $181,151 0.0% 0.0% $0 

8.0 35.7% 0.0% $191,334 0.0% 0.0% $0 

9.0 37.2% 0.0% $199,373 0.0% 0.0% $0 

10.0 38.4% 0.0% $205,805 0.0% 0.0% $0 

11.0 39.2% 0.0% $210,092 0.0% 0.0% $0 

12.0 39.7% 0.0% $212,772 0.0% 0.0% $0 

13.0 40.0% 0.0% $214,380 0.0% 0.0% $0 

14.0 40.0% 0.0% $214,380 0.0% 0.0% $0 

15.0 40.0% 0.0% $214,380 0.0% 0.0% $0 

16.0 40.0% 0.0% $214,380 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 127 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 128 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 129 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 130 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $18,557 Annual: $0 Annual: $18,557 

Present Value: $256,104 Present Value: $0 Present Value: $256,104 

Mitigation Benefits: $256,104 Mitigation Costs: $72,128 

Benefits Minus Costs: $183,976 Benefit-Cost Ratio: 3.55 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 131 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 132 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303360010008, 12611 COVE SPRINGS DR, CYPRESS, Texas, 77433, Harris 

Benefits: $238,628 Costs: $72,128 BCR: 3.31 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 4,214 BRV ($/sf): $150.00 Total BRV: $632,100 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.70 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $632,100 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.29 Utilities that are not elevated: No 

Height FFE Above 150.70 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 133 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 132.8 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 4,449.0 149.68 4,360.0 

50 2.00% 150.80 7,337.0 150.56 7,190.3 

100 1.00% 151.10 9,128.0 150.94 8,945.4 

500 0.20% 152.10 15,128.0 152.02 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 134 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $15,803 0.0% 0.0% $0 

0.0 13.4% 0.0% $84,701 0.0% 0.0% $0 

1.0 23.3% 0.0% $147,279 0.0% 0.0% $0 

2.0 32.1% 0.0% $202,904 0.0% 0.0% $0 

3.0 40.1% 0.0% $253,472 0.0% 0.0% $0 

4.0 47.1% 0.0% $297,719 0.0% 0.0% $0 

5.0 53.2% 0.0% $632,100 0.0% 0.0% $0 

6.0 58.6% 0.0% $632,100 0.0% 0.0% $0 

7.0 63.2% 0.0% $632,100 0.0% 0.0% $0 

8.0 67.2% 0.0% $632,100 0.0% 0.0% $0 

9.0 70.5% 0.0% $632,100 0.0% 0.0% $0 

10.0 73.2% 0.0% $632,100 0.0% 0.0% $0 

11.0 75.4% 0.0% $632,100 0.0% 0.0% $0 

12.0 77.2% 0.0% $632,100 0.0% 0.0% $0 

13.0 78.5% 0.0% $632,100 0.0% 0.0% $0 

14.0 79.5% 0.0% $632,100 0.0% 0.0% $0 

15.0 80.2% 0.0% $632,100 0.0% 0.0% $0 

16.0 80.7% 0.0% $632,100 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 135 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $15,170 0.0% 0.0% $0 

0.0 8.1% 0.0% $51,200 0.0% 0.0% $0 

1.0 13.3% 0.0% $84,069 0.0% 0.0% $0 

2.0 17.9% 0.0% $113,146 0.0% 0.0% $0 

3.0 22.0% 0.0% $139,062 0.0% 0.0% $0 

4.0 25.7% 0.0% $162,450 0.0% 0.0% $0 

5.0 28.8% 0.0% $182,045 0.0% 0.0% $0 

6.0 31.5% 0.0% $199,112 0.0% 0.0% $0 

7.0 33.8% 0.0% $213,650 0.0% 0.0% $0 

8.0 35.7% 0.0% $225,660 0.0% 0.0% $0 

9.0 37.2% 0.0% $235,141 0.0% 0.0% $0 

10.0 38.4% 0.0% $242,726 0.0% 0.0% $0 

11.0 39.2% 0.0% $247,783 0.0% 0.0% $0 

12.0 39.7% 0.0% $250,944 0.0% 0.0% $0 

13.0 40.0% 0.0% $252,840 0.0% 0.0% $0 

14.0 40.0% 0.0% $252,840 0.0% 0.0% $0 

15.0 40.0% 0.0% $252,840 0.0% 0.0% $0 

16.0 40.0% 0.0% $252,840 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 136 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 137 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 138 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 139 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $16,304 Annual: $0 Annual: $16,304 

Present Value: $225,006 Present Value: $0 Present Value: $225,006 

Mitigation Benefits: $225,006 Mitigation Costs: $72,128 

Benefits Minus Costs: $152,878 Benefit-Cost Ratio: 3.12 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 140 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 141 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303360010009, 12615 COVE SPRINGS DR, CYPRESS, Texas, 77433, Harris 

Benefits: $210,809 Costs: $72,128 BCR: 2.92 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,542 BRV ($/sf): $150.00 Total BRV: $531,300 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.66 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $531,300 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.29 Utilities that are not elevated: No 

Height FFE Above 150.66 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 142 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 132.8 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 4,449.0 149.68 4,360.0 

50 2.00% 150.80 7,337.0 150.56 7,190.3 

100 1.00% 151.10 9,128.0 150.94 8,945.4 

500 0.20% 152.10 15,128.0 152.02 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 143 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $13,283 2.5% 0.0% $13,283 

0.0 13.4% 0.0% $71,194 13.4% 0.0% $71,194 

1.0 23.3% 0.0% $123,793 23.3% 0.0% $123,793 

2.0 32.1% 0.0% $170,547 32.1% 0.0% $170,547 

3.0 40.1% 0.0% $213,051 40.1% 0.0% $213,051 

4.0 47.1% 0.0% $250,242 47.1% 0.0% $250,242 

5.0 53.2% 0.0% $531,300 53.2% 0.0% $531,300 

6.0 58.6% 0.0% $531,300 58.6% 0.0% $531,300 

7.0 63.2% 0.0% $531,300 63.2% 0.0% $531,300 

8.0 67.2% 0.0% $531,300 67.2% 0.0% $531,300 

9.0 70.5% 0.0% $531,300 70.5% 0.0% $531,300 

10.0 73.2% 0.0% $531,300 73.2% 0.0% $531,300 

11.0 75.4% 0.0% $531,300 75.4% 0.0% $531,300 

12.0 77.2% 0.0% $531,300 77.2% 0.0% $531,300 

13.0 78.5% 0.0% $531,300 78.5% 0.0% $531,300 

14.0 79.5% 0.0% $531,300 79.5% 0.0% $531,300 

15.0 80.2% 0.0% $531,300 80.2% 0.0% $531,300 

16.0 80.7% 0.0% $531,300 80.7% 0.0% $531,300 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 144 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $12,751 2.4% 0.0% $12,751 

0.0 8.1% 0.0% $43,035 8.1% 0.0% $43,035 

1.0 13.3% 0.0% $70,663 13.3% 0.0% $70,663 

2.0 17.9% 0.0% $95,103 17.9% 0.0% $95,103 

3.0 22.0% 0.0% $116,886 22.0% 0.0% $116,886 

4.0 25.7% 0.0% $136,544 25.7% 0.0% $136,544 

5.0 28.8% 0.0% $153,014 28.8% 0.0% $153,014 

6.0 31.5% 0.0% $167,360 31.5% 0.0% $167,360 

7.0 33.8% 0.0% $179,579 33.8% 0.0% $179,579 

8.0 35.7% 0.0% $189,674 35.7% 0.0% $189,674 

9.0 37.2% 0.0% $197,644 37.2% 0.0% $197,644 

10.0 38.4% 0.0% $204,019 38.4% 0.0% $204,019 

11.0 39.2% 0.0% $208,270 39.2% 0.0% $208,270 

12.0 39.7% 0.0% $210,926 39.7% 0.0% $210,926 

13.0 40.0% 0.0% $212,520 40.0% 0.0% $212,520 

14.0 40.0% 0.0% $212,520 40.0% 0.0% $212,520 

15.0 40.0% 0.0% $212,520 40.0% 0.0% $212,520 

16.0 40.0% 0.0% $212,520 40.0% 0.0% $212,520 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 145 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 45.0 $0 

2.0 90.0 $0 90.0 $0 

3.0 135.0 $0 135.0 $0 

4.0 180.0 $0 180.0 $0 

5.0 225.0 $0 225.0 $0 

6.0 270.0 $0 270.0 $0 

7.0 315.0 $0 315.0 $0 

8.0 360.0 $0 360.0 $0 

9.0 405.0 $0 405.0 $0 

10.0 450.0 $0 450.0 $0 

11.0 495.0 $0 495.0 $0 

12.0 540.0 $0 540.0 $0 

13.0 585.0 $0 585.0 $0 

14.0 630.0 $0 630.0 $0 

15.0 675.0 $0 675.0 $0 

16.0 720.0 $0 720.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 146 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 45.0 $0 

2.0 90.0 $0 90.0 $0 

3.0 135.0 $0 135.0 $0 

4.0 180.0 $0 180.0 $0 

5.0 225.0 $0 225.0 $0 

6.0 270.0 $0 270.0 $0 

7.0 315.0 $0 315.0 $0 

8.0 360.0 $0 360.0 $0 

9.0 405.0 $0 405.0 $0 

10.0 450.0 $0 450.0 $0 

11.0 495.0 $0 495.0 $0 

12.0 540.0 $0 540.0 $0 

13.0 585.0 $0 585.0 $0 

14.0 630.0 $0 630.0 $0 

15.0 675.0 $0 675.0 $0 

16.0 720.0 $0 720.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 147 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 148 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $14,288 Annual: $0 Annual: $14,288 

Present Value: $197,187 Present Value: $0 Present Value: $197,187 

Mitigation Benefits: $197,187 Mitigation Costs: $72,128 

Benefits Minus Costs: $125,059 Benefit-Cost Ratio: 2.73 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 149 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

       
 

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

06 Nov 2018 Project: Pg 150 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303360010010, 19103 BREEZEWAY COVE DR, CYPRESS, Texas, 77433, 
Harris 

Benefits: $391,937 Costs: $72,128 BCR: 5.43 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,976 BRV ($/sf): $150.00 Total BRV: $596,400 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.31 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $596,400 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.29 Utilities that are not elevated: No 

Height FFE Above 150.31 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Version: 5.3 



  

  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

   

 

          

          

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 151 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 132.8 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 4,449.0 149.68 4,360.0 

50 2.00% 150.80 7,337.0 150.56 7,190.3 

100 1.00% 151.10 9,128.0 150.94 8,945.4 

500 0.20% 152.10 15,128.0 152.02 14,825.4 
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06 Nov 2018 Project: Pg 152 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $14,910 0.0% 0.0% $0 

0.0 13.4% 0.0% $79,918 0.0% 0.0% $0 

1.0 23.3% 0.0% $138,961 0.0% 0.0% $0 

2.0 32.1% 0.0% $191,444 0.0% 0.0% $0 

3.0 40.1% 0.0% $239,156 0.0% 0.0% $0 

4.0 47.1% 0.0% $280,904 0.0% 0.0% $0 

5.0 53.2% 0.0% $596,400 0.0% 0.0% $0 

6.0 58.6% 0.0% $596,400 0.0% 0.0% $0 

7.0 63.2% 0.0% $596,400 0.0% 0.0% $0 

8.0 67.2% 0.0% $596,400 0.0% 0.0% $0 

9.0 70.5% 0.0% $596,400 0.0% 0.0% $0 

10.0 73.2% 0.0% $596,400 0.0% 0.0% $0 

11.0 75.4% 0.0% $596,400 0.0% 0.0% $0 

12.0 77.2% 0.0% $596,400 0.0% 0.0% $0 

13.0 78.5% 0.0% $596,400 0.0% 0.0% $0 

14.0 79.5% 0.0% $596,400 0.0% 0.0% $0 

15.0 80.2% 0.0% $596,400 0.0% 0.0% $0 

16.0 80.7% 0.0% $596,400 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 153 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $14,314 0.0% 0.0% $0 

0.0 8.1% 0.0% $48,308 0.0% 0.0% $0 

1.0 13.3% 0.0% $79,321 0.0% 0.0% $0 

2.0 17.9% 0.0% $106,756 0.0% 0.0% $0 

3.0 22.0% 0.0% $131,208 0.0% 0.0% $0 

4.0 25.7% 0.0% $153,275 0.0% 0.0% $0 

5.0 28.8% 0.0% $171,763 0.0% 0.0% $0 

6.0 31.5% 0.0% $187,866 0.0% 0.0% $0 

7.0 33.8% 0.0% $201,583 0.0% 0.0% $0 

8.0 35.7% 0.0% $212,915 0.0% 0.0% $0 

9.0 37.2% 0.0% $221,861 0.0% 0.0% $0 

10.0 38.4% 0.0% $229,018 0.0% 0.0% $0 

11.0 39.2% 0.0% $233,789 0.0% 0.0% $0 

12.0 39.7% 0.0% $236,771 0.0% 0.0% $0 

13.0 40.0% 0.0% $238,560 0.0% 0.0% $0 

14.0 40.0% 0.0% $238,560 0.0% 0.0% $0 

15.0 40.0% 0.0% $238,560 0.0% 0.0% $0 

16.0 40.0% 0.0% $238,560 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 154 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 
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06 Nov 2018 Project: Pg 155 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 156 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 157 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $27,413 Annual: $0 Annual: $27,413 

Present Value: $378,315 Present Value: $0 Present Value: $378,315 

Mitigation Benefits: $378,315 Mitigation Costs: $72,128 

Benefits Minus Costs: $306,187 Benefit-Cost Ratio: 5.25 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 158 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

     

    

    

 

  

  

  

  

    

  

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

       
 

      

  

  

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

06 Nov 2018 Project: Pg 159 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303360010011, 19107 BREEZEWAY COVE DR, CYPRESS, Texas, 77433, 
Harris 

Benefits: $117,932 Costs: $72,128 BCR: 1.64 

Hazard: Flood 

Mitigation Option: Drainage Improvement 

Latitude: Longitude: 

Size of Building: 3,799 BRV ($/sf): $150.00 Total BRV: $569,850 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.42 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $569,850 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.29 Utilities that are not elevated: No 

Height FFE Above 150.42 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Version: 5.3 



  

  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

    

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 160 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 132.8 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 4,449.0 149.68 4,360.0 

50 2.00% 150.80 7,337.0 150.56 7,190.3 

100 1.00% 151.10 9,128.0 150.94 8,945.4 

500 0.20% 152.10 15,128.0 152.02 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 161 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $14,246 2.5% 0.0% $14,246 

0.0 13.4% 0.0% $76,360 13.4% 0.0% $76,360 

1.0 23.3% 0.0% $132,775 23.3% 0.0% $132,775 

2.0 32.1% 0.0% $182,922 32.1% 0.0% $182,922 

3.0 40.1% 0.0% $228,510 40.1% 0.0% $228,510 

4.0 47.1% 0.0% $268,399 47.1% 0.0% $268,399 

5.0 53.2% 0.0% $569,850 53.2% 0.0% $569,850 

6.0 58.6% 0.0% $569,850 58.6% 0.0% $569,850 

7.0 63.2% 0.0% $569,850 63.2% 0.0% $569,850 

8.0 67.2% 0.0% $569,850 67.2% 0.0% $569,850 

9.0 70.5% 0.0% $569,850 70.5% 0.0% $569,850 

10.0 73.2% 0.0% $569,850 73.2% 0.0% $569,850 

11.0 75.4% 0.0% $569,850 75.4% 0.0% $569,850 

12.0 77.2% 0.0% $569,850 77.2% 0.0% $569,850 

13.0 78.5% 0.0% $569,850 78.5% 0.0% $569,850 

14.0 79.5% 0.0% $569,850 79.5% 0.0% $569,850 

15.0 80.2% 0.0% $569,850 80.2% 0.0% $569,850 

16.0 80.7% 0.0% $569,850 80.7% 0.0% $569,850 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 162 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $13,676 2.4% 0.0% $13,676 

0.0 8.1% 0.0% $46,158 8.1% 0.0% $46,158 

1.0 13.3% 0.0% $75,790 13.3% 0.0% $75,790 

2.0 17.9% 0.0% $102,003 17.9% 0.0% $102,003 

3.0 22.0% 0.0% $125,367 22.0% 0.0% $125,367 

4.0 25.7% 0.0% $146,451 25.7% 0.0% $146,451 

5.0 28.8% 0.0% $164,117 28.8% 0.0% $164,117 

6.0 31.5% 0.0% $179,503 31.5% 0.0% $179,503 

7.0 33.8% 0.0% $192,609 33.8% 0.0% $192,609 

8.0 35.7% 0.0% $203,436 35.7% 0.0% $203,436 

9.0 37.2% 0.0% $211,984 37.2% 0.0% $211,984 

10.0 38.4% 0.0% $218,822 38.4% 0.0% $218,822 

11.0 39.2% 0.0% $223,381 39.2% 0.0% $223,381 

12.0 39.7% 0.0% $226,230 39.7% 0.0% $226,230 

13.0 40.0% 0.0% $227,940 40.0% 0.0% $227,940 

14.0 40.0% 0.0% $227,940 40.0% 0.0% $227,940 

15.0 40.0% 0.0% $227,940 40.0% 0.0% $227,940 

16.0 40.0% 0.0% $227,940 40.0% 0.0% $227,940 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 163 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 45.0 $0 

2.0 90.0 $0 90.0 $0 

3.0 135.0 $0 135.0 $0 

4.0 180.0 $0 180.0 $0 

5.0 225.0 $0 225.0 $0 

6.0 270.0 $0 270.0 $0 

7.0 315.0 $0 315.0 $0 

8.0 360.0 $0 360.0 $0 

9.0 405.0 $0 405.0 $0 

10.0 450.0 $0 450.0 $0 

11.0 495.0 $0 495.0 $0 

12.0 540.0 $0 540.0 $0 

13.0 585.0 $0 585.0 $0 

14.0 630.0 $0 630.0 $0 

15.0 675.0 $0 675.0 $0 

16.0 720.0 $0 720.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 164 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 45.0 $0 

2.0 90.0 $0 90.0 $0 

3.0 135.0 $0 135.0 $0 

4.0 180.0 $0 180.0 $0 

5.0 225.0 $0 225.0 $0 

6.0 270.0 $0 270.0 $0 

7.0 315.0 $0 315.0 $0 

8.0 360.0 $0 360.0 $0 

9.0 405.0 $0 405.0 $0 

10.0 450.0 $0 450.0 $0 

11.0 495.0 $0 495.0 $0 

12.0 540.0 $0 540.0 $0 

13.0 585.0 $0 585.0 $0 

14.0 630.0 $0 630.0 $0 

15.0 675.0 $0 675.0 $0 

16.0 720.0 $0 720.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 165 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 166 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $21,970 Annual: $14,412 Annual: $7,558 

Present Value: $303,203 Present Value: $198,893 Present Value: $104,310 

Mitigation Benefits: $104,310 Mitigation Costs: $72,128 

Benefits Minus Costs: $32,182 Benefit-Cost Ratio: 1.45 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 167 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

       
 

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

06 Nov 2018 Project: Pg 168 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303360010012, 19111 BREEZEWAY COVE DR, CYPRESS, Texas, 77433, 
Harris 

Benefits: $316,244 Costs: $72,128 BCR: 4.38 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 4,222 BRV ($/sf): $150.00 Total BRV: $633,300 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.49 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $633,300 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.29 Utilities that are not elevated: No 

Height FFE Above 150.49 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Version: 5.3 



  

  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 169 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 132.8 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 4,449.0 149.68 4,360.0 

50 2.00% 150.80 7,337.0 150.56 7,190.3 

100 1.00% 151.10 9,128.0 150.94 8,945.4 

500 0.20% 152.10 15,128.0 152.02 14,825.4 
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06 Nov 2018 Project: Pg 170 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $15,833 0.0% 0.0% $0 

0.0 13.4% 0.0% $84,862 0.0% 0.0% $0 

1.0 23.3% 0.0% $147,559 0.0% 0.0% $0 

2.0 32.1% 0.0% $203,289 0.0% 0.0% $0 

3.0 40.1% 0.0% $253,953 0.0% 0.0% $0 

4.0 47.1% 0.0% $298,284 0.0% 0.0% $0 

5.0 53.2% 0.0% $633,300 0.0% 0.0% $0 

6.0 58.6% 0.0% $633,300 0.0% 0.0% $0 

7.0 63.2% 0.0% $633,300 0.0% 0.0% $0 

8.0 67.2% 0.0% $633,300 0.0% 0.0% $0 

9.0 70.5% 0.0% $633,300 0.0% 0.0% $0 

10.0 73.2% 0.0% $633,300 0.0% 0.0% $0 

11.0 75.4% 0.0% $633,300 0.0% 0.0% $0 

12.0 77.2% 0.0% $633,300 0.0% 0.0% $0 

13.0 78.5% 0.0% $633,300 0.0% 0.0% $0 

14.0 79.5% 0.0% $633,300 0.0% 0.0% $0 

15.0 80.2% 0.0% $633,300 0.0% 0.0% $0 

16.0 80.7% 0.0% $633,300 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 171 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $15,199 0.0% 0.0% $0 

0.0 8.1% 0.0% $51,297 0.0% 0.0% $0 

1.0 13.3% 0.0% $84,229 0.0% 0.0% $0 

2.0 17.9% 0.0% $113,361 0.0% 0.0% $0 

3.0 22.0% 0.0% $139,326 0.0% 0.0% $0 

4.0 25.7% 0.0% $162,758 0.0% 0.0% $0 

5.0 28.8% 0.0% $182,390 0.0% 0.0% $0 

6.0 31.5% 0.0% $199,490 0.0% 0.0% $0 

7.0 33.8% 0.0% $214,055 0.0% 0.0% $0 

8.0 35.7% 0.0% $226,088 0.0% 0.0% $0 

9.0 37.2% 0.0% $235,588 0.0% 0.0% $0 

10.0 38.4% 0.0% $243,187 0.0% 0.0% $0 

11.0 39.2% 0.0% $248,254 0.0% 0.0% $0 

12.0 39.7% 0.0% $251,420 0.0% 0.0% $0 

13.0 40.0% 0.0% $253,320 0.0% 0.0% $0 

14.0 40.0% 0.0% $253,320 0.0% 0.0% $0 

15.0 40.0% 0.0% $253,320 0.0% 0.0% $0 

16.0 40.0% 0.0% $253,320 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 172 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 173 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 174 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 175 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $21,928 Annual: $0 Annual: $21,928 

Present Value: $302,622 Present Value: $0 Present Value: $302,622 

Mitigation Benefits: $302,622 Mitigation Costs: $72,128 

Benefits Minus Costs: $230,494 Benefit-Cost Ratio: 4.20 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 176 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

       
 

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

06 Nov 2018 Project: Pg 177 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303360010013, 19115 BREEZEWAY COVE DR, CYPRESS, Texas, 77433, 
Harris 

Benefits: $214,032 Costs: $72,128 BCR: 2.97 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,420 BRV ($/sf): $150.00 Total BRV: $513,000 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.69 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $513,000 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.43 Utilities that are not elevated: No 

Height FFE Above 150.69 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Version: 5.3 



  

  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

   

 

          

           

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 178 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 132.9 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.10 4,449.0 149.78 4,360.0 

50 2.00% 150.80 7,337.0 150.56 7,190.3 

100 1.00% 151.20 9,128.0 151.04 8,945.4 

500 0.20% 152.10 15,128.0 152.02 14,825.4 
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06 Nov 2018 Project: Pg 179 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $12,825 2.5% 0.0% $12,825 

0.0 13.4% 0.0% $68,742 13.4% 0.0% $68,742 

1.0 23.3% 0.0% $119,529 23.3% 0.0% $119,529 

2.0 32.1% 0.0% $164,673 32.1% 0.0% $164,673 

3.0 40.1% 0.0% $205,713 40.1% 0.0% $205,713 

4.0 47.1% 0.0% $241,623 47.1% 0.0% $241,623 

5.0 53.2% 0.0% $513,000 53.2% 0.0% $513,000 

6.0 58.6% 0.0% $513,000 58.6% 0.0% $513,000 

7.0 63.2% 0.0% $513,000 63.2% 0.0% $513,000 

8.0 67.2% 0.0% $513,000 67.2% 0.0% $513,000 

9.0 70.5% 0.0% $513,000 70.5% 0.0% $513,000 

10.0 73.2% 0.0% $513,000 73.2% 0.0% $513,000 

11.0 75.4% 0.0% $513,000 75.4% 0.0% $513,000 

12.0 77.2% 0.0% $513,000 77.2% 0.0% $513,000 

13.0 78.5% 0.0% $513,000 78.5% 0.0% $513,000 

14.0 79.5% 0.0% $513,000 79.5% 0.0% $513,000 

15.0 80.2% 0.0% $513,000 80.2% 0.0% $513,000 

16.0 80.7% 0.0% $513,000 80.7% 0.0% $513,000 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 180 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $12,312 2.4% 0.0% $12,312 

0.0 8.1% 0.0% $41,553 8.1% 0.0% $41,553 

1.0 13.3% 0.0% $68,229 13.3% 0.0% $68,229 

2.0 17.9% 0.0% $91,827 17.9% 0.0% $91,827 

3.0 22.0% 0.0% $112,860 22.0% 0.0% $112,860 

4.0 25.7% 0.0% $131,841 25.7% 0.0% $131,841 

5.0 28.8% 0.0% $147,744 28.8% 0.0% $147,744 

6.0 31.5% 0.0% $161,595 31.5% 0.0% $161,595 

7.0 33.8% 0.0% $173,394 33.8% 0.0% $173,394 

8.0 35.7% 0.0% $183,141 35.7% 0.0% $183,141 

9.0 37.2% 0.0% $190,836 37.2% 0.0% $190,836 

10.0 38.4% 0.0% $196,992 38.4% 0.0% $196,992 

11.0 39.2% 0.0% $201,096 39.2% 0.0% $201,096 

12.0 39.7% 0.0% $203,661 39.7% 0.0% $203,661 

13.0 40.0% 0.0% $205,200 40.0% 0.0% $205,200 

14.0 40.0% 0.0% $205,200 40.0% 0.0% $205,200 

15.0 40.0% 0.0% $205,200 40.0% 0.0% $205,200 

16.0 40.0% 0.0% $205,200 40.0% 0.0% $205,200 
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06 Nov 2018 Project: Pg 181 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 45.0 $0 

2.0 90.0 $0 90.0 $0 

3.0 135.0 $0 135.0 $0 

4.0 180.0 $0 180.0 $0 

5.0 225.0 $0 225.0 $0 

6.0 270.0 $0 270.0 $0 

7.0 315.0 $0 315.0 $0 

8.0 360.0 $0 360.0 $0 

9.0 405.0 $0 405.0 $0 

10.0 450.0 $0 450.0 $0 

11.0 495.0 $0 495.0 $0 

12.0 540.0 $0 540.0 $0 

13.0 585.0 $0 585.0 $0 

14.0 630.0 $0 630.0 $0 

15.0 675.0 $0 675.0 $0 

16.0 720.0 $0 720.0 $0 
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06 Nov 2018 Project: Pg 182 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 45.0 $0 

2.0 90.0 $0 90.0 $0 

3.0 135.0 $0 135.0 $0 

4.0 180.0 $0 180.0 $0 

5.0 225.0 $0 225.0 $0 

6.0 270.0 $0 270.0 $0 

7.0 315.0 $0 315.0 $0 

8.0 360.0 $0 360.0 $0 

9.0 405.0 $0 405.0 $0 

10.0 450.0 $0 450.0 $0 

11.0 495.0 $0 495.0 $0 

12.0 540.0 $0 540.0 $0 

13.0 585.0 $0 585.0 $0 

14.0 630.0 $0 630.0 $0 

15.0 675.0 $0 675.0 $0 

16.0 720.0 $0 720.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 183 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 184 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $14,522 Annual: $0 Annual: $14,522 

Present Value: $200,410 Present Value: $0 Present Value: $200,410 

Mitigation Benefits: $200,410 Mitigation Costs: $72,128 

Benefits Minus Costs: $128,282 Benefit-Cost Ratio: 2.78 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 185 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 186 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303360010014, 12614 COVE LANDING DR, CYPRESS, Texas, 77433, Harris 

Benefits: $252,208 Costs: $72,128 BCR: 3.50 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,901 BRV ($/sf): $150.00 Total BRV: $585,150 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.68 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $585,150 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.57 Utilities that are not elevated: No 

Height FFE Above 150.68 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 187 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 133.0 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.10 4,449.0 149.78 4,360.0 

50 2.00% 150.90 7,337.0 150.66 7,190.3 

100 1.00% 151.30 9,128.0 151.14 8,945.4 

500 0.20% 152.20 15,128.0 152.12 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 188 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $14,629 2.5% 0.0% $14,629 

0.0 13.4% 0.0% $78,410 13.4% 0.0% $78,410 

1.0 23.3% 0.0% $136,340 23.3% 0.0% $136,340 

2.0 32.1% 0.0% $187,833 32.1% 0.0% $187,833 

3.0 40.1% 0.0% $234,645 40.1% 0.0% $234,645 

4.0 47.1% 0.0% $275,606 47.1% 0.0% $275,606 

5.0 53.2% 0.0% $585,150 53.2% 0.0% $585,150 

6.0 58.6% 0.0% $585,150 58.6% 0.0% $585,150 

7.0 63.2% 0.0% $585,150 63.2% 0.0% $585,150 

8.0 67.2% 0.0% $585,150 67.2% 0.0% $585,150 

9.0 70.5% 0.0% $585,150 70.5% 0.0% $585,150 

10.0 73.2% 0.0% $585,150 73.2% 0.0% $585,150 

11.0 75.4% 0.0% $585,150 75.4% 0.0% $585,150 

12.0 77.2% 0.0% $585,150 77.2% 0.0% $585,150 

13.0 78.5% 0.0% $585,150 78.5% 0.0% $585,150 

14.0 79.5% 0.0% $585,150 79.5% 0.0% $585,150 

15.0 80.2% 0.0% $585,150 80.2% 0.0% $585,150 

16.0 80.7% 0.0% $585,150 80.7% 0.0% $585,150 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 189 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $14,044 2.4% 0.0% $14,044 

0.0 8.1% 0.0% $47,397 8.1% 0.0% $47,397 

1.0 13.3% 0.0% $77,825 13.3% 0.0% $77,825 

2.0 17.9% 0.0% $104,742 17.9% 0.0% $104,742 

3.0 22.0% 0.0% $128,733 22.0% 0.0% $128,733 

4.0 25.7% 0.0% $150,384 25.7% 0.0% $150,384 

5.0 28.8% 0.0% $168,523 28.8% 0.0% $168,523 

6.0 31.5% 0.0% $184,322 31.5% 0.0% $184,322 

7.0 33.8% 0.0% $197,781 33.8% 0.0% $197,781 

8.0 35.7% 0.0% $208,899 35.7% 0.0% $208,899 

9.0 37.2% 0.0% $217,676 37.2% 0.0% $217,676 

10.0 38.4% 0.0% $224,698 38.4% 0.0% $224,698 

11.0 39.2% 0.0% $229,379 39.2% 0.0% $229,379 

12.0 39.7% 0.0% $232,305 39.7% 0.0% $232,305 

13.0 40.0% 0.0% $234,060 40.0% 0.0% $234,060 

14.0 40.0% 0.0% $234,060 40.0% 0.0% $234,060 

15.0 40.0% 0.0% $234,060 40.0% 0.0% $234,060 

16.0 40.0% 0.0% $234,060 40.0% 0.0% $234,060 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 190 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 45.0 $0 

2.0 90.0 $0 90.0 $0 

3.0 135.0 $0 135.0 $0 

4.0 180.0 $0 180.0 $0 

5.0 225.0 $0 225.0 $0 

6.0 270.0 $0 270.0 $0 

7.0 315.0 $0 315.0 $0 

8.0 360.0 $0 360.0 $0 

9.0 405.0 $0 405.0 $0 

10.0 450.0 $0 450.0 $0 

11.0 495.0 $0 495.0 $0 

12.0 540.0 $0 540.0 $0 

13.0 585.0 $0 585.0 $0 

14.0 630.0 $0 630.0 $0 

15.0 675.0 $0 675.0 $0 

16.0 720.0 $0 720.0 $0 
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06 Nov 2018 Project: Pg 191 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 45.0 $0 

2.0 90.0 $0 90.0 $0 

3.0 135.0 $0 135.0 $0 

4.0 180.0 $0 180.0 $0 

5.0 225.0 $0 225.0 $0 

6.0 270.0 $0 270.0 $0 

7.0 315.0 $0 315.0 $0 

8.0 360.0 $0 360.0 $0 

9.0 405.0 $0 405.0 $0 

10.0 450.0 $0 450.0 $0 

11.0 495.0 $0 495.0 $0 

12.0 540.0 $0 540.0 $0 

13.0 585.0 $0 585.0 $0 

14.0 630.0 $0 630.0 $0 

15.0 675.0 $0 675.0 $0 

16.0 720.0 $0 720.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 192 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 193 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $17,288 Annual: $0 Annual: $17,288 

Present Value: $238,586 Present Value: $0 Present Value: $238,586 

Mitigation Benefits: $238,586 Mitigation Costs: $72,128 

Benefits Minus Costs: $166,458 Benefit-Cost Ratio: 3.31 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 194 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 195 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303360010015, 12610 COVE LANDING DR, CYPRESS, Texas, 77433, Harris 

Benefits: $257,375 Costs: $72,128 BCR: 3.57 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,811 BRV ($/sf): $150.00 Total BRV: $571,650 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.63 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $571,650 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.57 Utilities that are not elevated: No 

Height FFE Above 150.63 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 196 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 133.0 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.10 4,449.0 149.78 4,360.0 

50 2.00% 150.90 7,337.0 150.66 7,190.3 

100 1.00% 151.30 9,128.0 151.14 8,945.4 

500 0.20% 152.20 15,128.0 152.12 14,825.4 
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06 Nov 2018 Project: Pg 197 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $14,291 2.5% 0.0% $14,291 

0.0 13.4% 0.0% $76,601 13.4% 0.0% $76,601 

1.0 23.3% 0.0% $133,194 23.3% 0.0% $133,194 

2.0 32.1% 0.0% $183,500 32.1% 0.0% $183,500 

3.0 40.1% 0.0% $229,232 40.1% 0.0% $229,232 

4.0 47.1% 0.0% $269,247 47.1% 0.0% $269,247 

5.0 53.2% 0.0% $571,650 53.2% 0.0% $571,650 

6.0 58.6% 0.0% $571,650 58.6% 0.0% $571,650 

7.0 63.2% 0.0% $571,650 63.2% 0.0% $571,650 

8.0 67.2% 0.0% $571,650 67.2% 0.0% $571,650 

9.0 70.5% 0.0% $571,650 70.5% 0.0% $571,650 

10.0 73.2% 0.0% $571,650 73.2% 0.0% $571,650 

11.0 75.4% 0.0% $571,650 75.4% 0.0% $571,650 

12.0 77.2% 0.0% $571,650 77.2% 0.0% $571,650 

13.0 78.5% 0.0% $571,650 78.5% 0.0% $571,650 

14.0 79.5% 0.0% $571,650 79.5% 0.0% $571,650 

15.0 80.2% 0.0% $571,650 80.2% 0.0% $571,650 

16.0 80.7% 0.0% $571,650 80.7% 0.0% $571,650 
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06 Nov 2018 Project: Pg 198 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $13,720 2.4% 0.0% $13,720 

0.0 8.1% 0.0% $46,304 8.1% 0.0% $46,304 

1.0 13.3% 0.0% $76,029 13.3% 0.0% $76,029 

2.0 17.9% 0.0% $102,325 17.9% 0.0% $102,325 

3.0 22.0% 0.0% $125,763 22.0% 0.0% $125,763 

4.0 25.7% 0.0% $146,914 25.7% 0.0% $146,914 

5.0 28.8% 0.0% $164,635 28.8% 0.0% $164,635 

6.0 31.5% 0.0% $180,070 31.5% 0.0% $180,070 

7.0 33.8% 0.0% $193,218 33.8% 0.0% $193,218 

8.0 35.7% 0.0% $204,079 35.7% 0.0% $204,079 

9.0 37.2% 0.0% $212,654 37.2% 0.0% $212,654 

10.0 38.4% 0.0% $219,514 38.4% 0.0% $219,514 

11.0 39.2% 0.0% $224,087 39.2% 0.0% $224,087 

12.0 39.7% 0.0% $226,945 39.7% 0.0% $226,945 

13.0 40.0% 0.0% $228,660 40.0% 0.0% $228,660 

14.0 40.0% 0.0% $228,660 40.0% 0.0% $228,660 

15.0 40.0% 0.0% $228,660 40.0% 0.0% $228,660 

16.0 40.0% 0.0% $228,660 40.0% 0.0% $228,660 
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06 Nov 2018 Project: Pg 199 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 45.0 $0 

2.0 90.0 $0 90.0 $0 

3.0 135.0 $0 135.0 $0 

4.0 180.0 $0 180.0 $0 

5.0 225.0 $0 225.0 $0 

6.0 270.0 $0 270.0 $0 

7.0 315.0 $0 315.0 $0 

8.0 360.0 $0 360.0 $0 

9.0 405.0 $0 405.0 $0 

10.0 450.0 $0 450.0 $0 

11.0 495.0 $0 495.0 $0 

12.0 540.0 $0 540.0 $0 

13.0 585.0 $0 585.0 $0 

14.0 630.0 $0 630.0 $0 

15.0 675.0 $0 675.0 $0 

16.0 720.0 $0 720.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 200 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 45.0 $0 

2.0 90.0 $0 90.0 $0 

3.0 135.0 $0 135.0 $0 

4.0 180.0 $0 180.0 $0 

5.0 225.0 $0 225.0 $0 

6.0 270.0 $0 270.0 $0 

7.0 315.0 $0 315.0 $0 

8.0 360.0 $0 360.0 $0 

9.0 405.0 $0 405.0 $0 

10.0 450.0 $0 450.0 $0 

11.0 495.0 $0 495.0 $0 

12.0 540.0 $0 540.0 $0 

13.0 585.0 $0 585.0 $0 

14.0 630.0 $0 630.0 $0 

15.0 675.0 $0 675.0 $0 

16.0 720.0 $0 720.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 201 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 202 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $17,662 Annual: $0 Annual: $17,662 

Present Value: $243,753 Present Value: $0 Present Value: $243,753 

Mitigation Benefits: $243,753 Mitigation Costs: $72,128 

Benefits Minus Costs: $171,625 Benefit-Cost Ratio: 3.38 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 203 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 204 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303360010017, 12602 COVE LANDING DR, CYPRESS, Texas, 77433, Harris 

Benefits: $131,650 Costs: $72,128 BCR: 1.83 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 4,742 BRV ($/sf): $150.00 Total BRV: $711,300 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 151.37 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $711,300 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.29 Utilities that are not elevated: No 

Height FFE Above 151.37 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 205 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 132.8 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 4,449.0 149.68 4,360.0 

50 2.00% 150.80 7,337.0 150.56 7,190.3 

100 1.00% 151.10 9,128.0 150.94 8,945.4 

500 0.20% 152.10 15,128.0 152.02 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 206 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $17,783 2.5% 0.0% $17,783 

0.0 13.4% 0.0% $95,314 13.4% 0.0% $95,314 

1.0 23.3% 0.0% $165,733 23.3% 0.0% $165,733 

2.0 32.1% 0.0% $228,327 32.1% 0.0% $228,327 

3.0 40.1% 0.0% $285,231 40.1% 0.0% $285,231 

4.0 47.1% 0.0% $335,022 47.1% 0.0% $335,022 

5.0 53.2% 0.0% $711,300 53.2% 0.0% $711,300 

6.0 58.6% 0.0% $711,300 58.6% 0.0% $711,300 

7.0 63.2% 0.0% $711,300 63.2% 0.0% $711,300 

8.0 67.2% 0.0% $711,300 67.2% 0.0% $711,300 

9.0 70.5% 0.0% $711,300 70.5% 0.0% $711,300 

10.0 73.2% 0.0% $711,300 73.2% 0.0% $711,300 

11.0 75.4% 0.0% $711,300 75.4% 0.0% $711,300 

12.0 77.2% 0.0% $711,300 77.2% 0.0% $711,300 

13.0 78.5% 0.0% $711,300 78.5% 0.0% $711,300 

14.0 79.5% 0.0% $711,300 79.5% 0.0% $711,300 

15.0 80.2% 0.0% $711,300 80.2% 0.0% $711,300 

16.0 80.7% 0.0% $711,300 80.7% 0.0% $711,300 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 207 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $17,071 2.4% 0.0% $17,071 

0.0 8.1% 0.0% $57,615 8.1% 0.0% $57,615 

1.0 13.3% 0.0% $94,603 13.3% 0.0% $94,603 

2.0 17.9% 0.0% $127,323 17.9% 0.0% $127,323 

3.0 22.0% 0.0% $156,486 22.0% 0.0% $156,486 

4.0 25.7% 0.0% $182,804 25.7% 0.0% $182,804 

5.0 28.8% 0.0% $204,854 28.8% 0.0% $204,854 

6.0 31.5% 0.0% $224,060 31.5% 0.0% $224,060 

7.0 33.8% 0.0% $240,419 33.8% 0.0% $240,419 

8.0 35.7% 0.0% $253,934 35.7% 0.0% $253,934 

9.0 37.2% 0.0% $264,604 37.2% 0.0% $264,604 

10.0 38.4% 0.0% $273,139 38.4% 0.0% $273,139 

11.0 39.2% 0.0% $278,830 39.2% 0.0% $278,830 

12.0 39.7% 0.0% $282,386 39.7% 0.0% $282,386 

13.0 40.0% 0.0% $284,520 40.0% 0.0% $284,520 

14.0 40.0% 0.0% $284,520 40.0% 0.0% $284,520 

15.0 40.0% 0.0% $284,520 40.0% 0.0% $284,520 

16.0 40.0% 0.0% $284,520 40.0% 0.0% $284,520 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 208 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 45.0 $0 

2.0 90.0 $0 90.0 $0 

3.0 135.0 $0 135.0 $0 

4.0 180.0 $0 180.0 $0 

5.0 225.0 $0 225.0 $0 

6.0 270.0 $0 270.0 $0 

7.0 315.0 $0 315.0 $0 

8.0 360.0 $0 360.0 $0 

9.0 405.0 $0 405.0 $0 

10.0 450.0 $0 450.0 $0 

11.0 495.0 $0 495.0 $0 

12.0 540.0 $0 540.0 $0 

13.0 585.0 $0 585.0 $0 

14.0 630.0 $0 630.0 $0 

15.0 675.0 $0 675.0 $0 

16.0 720.0 $0 720.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 209 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 45.0 $0 

2.0 90.0 $0 90.0 $0 

3.0 135.0 $0 135.0 $0 

4.0 180.0 $0 180.0 $0 

5.0 225.0 $0 225.0 $0 

6.0 270.0 $0 270.0 $0 

7.0 315.0 $0 315.0 $0 

8.0 360.0 $0 360.0 $0 

9.0 405.0 $0 405.0 $0 

10.0 450.0 $0 450.0 $0 

11.0 495.0 $0 495.0 $0 

12.0 540.0 $0 540.0 $0 

13.0 585.0 $0 585.0 $0 

14.0 630.0 $0 630.0 $0 

15.0 675.0 $0 675.0 $0 

16.0 720.0 $0 720.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 210 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 211 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $8,552 Annual: $0 Annual: $8,552 

Present Value: $118,028 Present Value: $0 Present Value: $118,028 

Mitigation Benefits: $118,028 Mitigation Costs: $72,128 

Benefits Minus Costs: $45,900 Benefit-Cost Ratio: 1.64 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 212 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 213 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303360020001, 12631 COVE LANDING DR, CYPRESS, Texas, 77433, Harris 

Benefits: $396,313 Costs: $72,128 BCR: 5.49 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,761 BRV ($/sf): $150.00 Total BRV: $564,150 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.37 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $564,150 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.57 Utilities that are not elevated: No 

Height FFE Above 150.37 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 214 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 133.0 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.10 4,449.0 149.78 4,360.0 

50 2.00% 150.90 7,337.0 150.66 7,190.3 

100 1.00% 151.30 9,128.0 151.14 8,945.4 

500 0.20% 152.20 15,128.0 152.12 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 215 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $14,104 0.0% 0.0% $0 

0.0 13.4% 0.0% $75,596 0.0% 0.0% $0 

1.0 23.3% 0.0% $131,447 0.0% 0.0% $0 

2.0 32.1% 0.0% $181,092 0.0% 0.0% $0 

3.0 40.1% 0.0% $226,224 0.0% 0.0% $0 

4.0 47.1% 0.0% $265,715 0.0% 0.0% $0 

5.0 53.2% 0.0% $564,150 0.0% 0.0% $0 

6.0 58.6% 0.0% $564,150 0.0% 0.0% $0 

7.0 63.2% 0.0% $564,150 0.0% 0.0% $0 

8.0 67.2% 0.0% $564,150 0.0% 0.0% $0 

9.0 70.5% 0.0% $564,150 0.0% 0.0% $0 

10.0 73.2% 0.0% $564,150 0.0% 0.0% $0 

11.0 75.4% 0.0% $564,150 0.0% 0.0% $0 

12.0 77.2% 0.0% $564,150 0.0% 0.0% $0 

13.0 78.5% 0.0% $564,150 0.0% 0.0% $0 

14.0 79.5% 0.0% $564,150 0.0% 0.0% $0 

15.0 80.2% 0.0% $564,150 0.0% 0.0% $0 

16.0 80.7% 0.0% $564,150 0.0% 0.0% $0 
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06 Nov 2018 Project: Pg 216 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $13,540 0.0% 0.0% $0 

0.0 8.1% 0.0% $45,696 0.0% 0.0% $0 

1.0 13.3% 0.0% $75,032 0.0% 0.0% $0 

2.0 17.9% 0.0% $100,983 0.0% 0.0% $0 

3.0 22.0% 0.0% $124,113 0.0% 0.0% $0 

4.0 25.7% 0.0% $144,987 0.0% 0.0% $0 

5.0 28.8% 0.0% $162,475 0.0% 0.0% $0 

6.0 31.5% 0.0% $177,707 0.0% 0.0% $0 

7.0 33.8% 0.0% $190,683 0.0% 0.0% $0 

8.0 35.7% 0.0% $201,402 0.0% 0.0% $0 

9.0 37.2% 0.0% $209,864 0.0% 0.0% $0 

10.0 38.4% 0.0% $216,634 0.0% 0.0% $0 

11.0 39.2% 0.0% $221,147 0.0% 0.0% $0 

12.0 39.7% 0.0% $223,968 0.0% 0.0% $0 

13.0 40.0% 0.0% $225,660 0.0% 0.0% $0 

14.0 40.0% 0.0% $225,660 0.0% 0.0% $0 

15.0 40.0% 0.0% $225,660 0.0% 0.0% $0 

16.0 40.0% 0.0% $225,660 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 217 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 
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06 Nov 2018 Project: Pg 218 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 219 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 220 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $27,730 Annual: $0 Annual: $27,730 

Present Value: $382,691 Present Value: $0 Present Value: $382,691 

Mitigation Benefits: $382,691 Mitigation Costs: $72,128 

Benefits Minus Costs: $310,563 Benefit-Cost Ratio: 5.31 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 221 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 222 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303360020002, 12627 COVE LANDING DR, CYPRESS, Texas, 77433, Harris 

Benefits: $242,833 Costs: $72,128 BCR: 3.37 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,854 BRV ($/sf): $150.00 Total BRV: $578,100 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.71 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $578,100 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.57 Utilities that are not elevated: No 

Height FFE Above 150.71 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 223 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 133.0 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.10 4,449.0 149.78 4,360.0 

50 2.00% 150.90 7,337.0 150.66 7,190.3 

100 1.00% 151.30 9,128.0 151.14 8,945.4 

500 0.20% 152.20 15,128.0 152.12 14,825.4 
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06 Nov 2018 Project: Pg 224 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $14,453 0.0% 0.0% $0 

0.0 13.4% 0.0% $77,465 0.0% 0.0% $0 

1.0 23.3% 0.0% $134,697 0.0% 0.0% $0 

2.0 32.1% 0.0% $185,570 0.0% 0.0% $0 

3.0 40.1% 0.0% $231,818 0.0% 0.0% $0 

4.0 47.1% 0.0% $272,285 0.0% 0.0% $0 

5.0 53.2% 0.0% $578,100 0.0% 0.0% $0 

6.0 58.6% 0.0% $578,100 0.0% 0.0% $0 

7.0 63.2% 0.0% $578,100 0.0% 0.0% $0 

8.0 67.2% 0.0% $578,100 0.0% 0.0% $0 

9.0 70.5% 0.0% $578,100 0.0% 0.0% $0 

10.0 73.2% 0.0% $578,100 0.0% 0.0% $0 

11.0 75.4% 0.0% $578,100 0.0% 0.0% $0 

12.0 77.2% 0.0% $578,100 0.0% 0.0% $0 

13.0 78.5% 0.0% $578,100 0.0% 0.0% $0 

14.0 79.5% 0.0% $578,100 0.0% 0.0% $0 

15.0 80.2% 0.0% $578,100 0.0% 0.0% $0 

16.0 80.7% 0.0% $578,100 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 225 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $13,874 0.0% 0.0% $0 

0.0 8.1% 0.0% $46,826 0.0% 0.0% $0 

1.0 13.3% 0.0% $76,887 0.0% 0.0% $0 

2.0 17.9% 0.0% $103,480 0.0% 0.0% $0 

3.0 22.0% 0.0% $127,182 0.0% 0.0% $0 

4.0 25.7% 0.0% $148,572 0.0% 0.0% $0 

5.0 28.8% 0.0% $166,493 0.0% 0.0% $0 

6.0 31.5% 0.0% $182,102 0.0% 0.0% $0 

7.0 33.8% 0.0% $195,398 0.0% 0.0% $0 

8.0 35.7% 0.0% $206,382 0.0% 0.0% $0 

9.0 37.2% 0.0% $215,053 0.0% 0.0% $0 

10.0 38.4% 0.0% $221,990 0.0% 0.0% $0 

11.0 39.2% 0.0% $226,615 0.0% 0.0% $0 

12.0 39.7% 0.0% $229,506 0.0% 0.0% $0 

13.0 40.0% 0.0% $231,240 0.0% 0.0% $0 

14.0 40.0% 0.0% $231,240 0.0% 0.0% $0 

15.0 40.0% 0.0% $231,240 0.0% 0.0% $0 

16.0 40.0% 0.0% $231,240 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 226 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 227 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 228 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 229 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $16,609 Annual: $0 Annual: $16,609 

Present Value: $229,211 Present Value: $0 Present Value: $229,211 

Mitigation Benefits: $229,211 Mitigation Costs: $72,128 

Benefits Minus Costs: $157,083 Benefit-Cost Ratio: 3.18 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 230 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 231 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303360020003, 12623 COVE LANDING DR, CYPRESS, Texas, 77433, Harris 

Benefits: $542,107 Costs: $72,128 BCR: 7.52 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 4,207 BRV ($/sf): $150.00 Total BRV: $631,050 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.18 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $631,050 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.57 Utilities that are not elevated: No 

Height FFE Above 150.18 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 232 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 133.0 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.10 4,449.0 149.78 4,360.0 

50 2.00% 150.90 7,337.0 150.66 7,190.3 

100 1.00% 151.30 9,128.0 151.14 8,945.4 

500 0.20% 152.20 15,128.0 152.12 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 233 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $15,776 0.0% 0.0% $0 

0.0 13.4% 0.0% $84,561 0.0% 0.0% $0 

1.0 23.3% 0.0% $147,035 0.0% 0.0% $0 

2.0 32.1% 0.0% $202,567 0.0% 0.0% $0 

3.0 40.1% 0.0% $253,051 0.0% 0.0% $0 

4.0 47.1% 0.0% $297,225 0.0% 0.0% $0 

5.0 53.2% 0.0% $631,050 0.0% 0.0% $0 

6.0 58.6% 0.0% $631,050 0.0% 0.0% $0 

7.0 63.2% 0.0% $631,050 0.0% 0.0% $0 

8.0 67.2% 0.0% $631,050 0.0% 0.0% $0 

9.0 70.5% 0.0% $631,050 0.0% 0.0% $0 

10.0 73.2% 0.0% $631,050 0.0% 0.0% $0 

11.0 75.4% 0.0% $631,050 0.0% 0.0% $0 

12.0 77.2% 0.0% $631,050 0.0% 0.0% $0 

13.0 78.5% 0.0% $631,050 0.0% 0.0% $0 

14.0 79.5% 0.0% $631,050 0.0% 0.0% $0 

15.0 80.2% 0.0% $631,050 0.0% 0.0% $0 

16.0 80.7% 0.0% $631,050 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 234 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $15,145 0.0% 0.0% $0 

0.0 8.1% 0.0% $51,115 0.0% 0.0% $0 

1.0 13.3% 0.0% $83,930 0.0% 0.0% $0 

2.0 17.9% 0.0% $112,958 0.0% 0.0% $0 

3.0 22.0% 0.0% $138,831 0.0% 0.0% $0 

4.0 25.7% 0.0% $162,180 0.0% 0.0% $0 

5.0 28.8% 0.0% $181,742 0.0% 0.0% $0 

6.0 31.5% 0.0% $198,781 0.0% 0.0% $0 

7.0 33.8% 0.0% $213,295 0.0% 0.0% $0 

8.0 35.7% 0.0% $225,285 0.0% 0.0% $0 

9.0 37.2% 0.0% $234,751 0.0% 0.0% $0 

10.0 38.4% 0.0% $242,323 0.0% 0.0% $0 

11.0 39.2% 0.0% $247,372 0.0% 0.0% $0 

12.0 39.7% 0.0% $250,527 0.0% 0.0% $0 

13.0 40.0% 0.0% $252,420 0.0% 0.0% $0 

14.0 40.0% 0.0% $252,420 0.0% 0.0% $0 

15.0 40.0% 0.0% $252,420 0.0% 0.0% $0 

16.0 40.0% 0.0% $252,420 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 235 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 
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06 Nov 2018 Project: Pg 236 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 237 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 238 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $38,294 Annual: $0 Annual: $38,294 

Present Value: $528,485 Present Value: $0 Present Value: $528,485 

Mitigation Benefits: $528,485 Mitigation Costs: $72,128 

Benefits Minus Costs: $456,357 Benefit-Cost Ratio: 7.33 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 239 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 240 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303360020004, 12619 COVE LANDING DR, CYPRESS, Texas, 77433, Harris 

Benefits: $221,004 Costs: $72,128 BCR: 3.06 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 4,490 BRV ($/sf): $150.00 Total BRV: $673,500 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.95 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $673,500 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.57 Utilities that are not elevated: No 

Height FFE Above 150.95 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 241 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 133.0 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.10 4,449.0 149.78 4,360.0 

50 2.00% 150.90 7,337.0 150.66 7,190.3 

100 1.00% 151.30 9,128.0 151.14 8,945.4 

500 0.20% 152.20 15,128.0 152.12 14,825.4 
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06 Nov 2018 Project: Pg 242 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $16,838 0.0% 0.0% $0 

0.0 13.4% 0.0% $90,249 0.0% 0.0% $0 

1.0 23.3% 0.0% $156,926 0.0% 0.0% $0 

2.0 32.1% 0.0% $216,194 0.0% 0.0% $0 

3.0 40.1% 0.0% $270,074 0.0% 0.0% $0 

4.0 47.1% 0.0% $317,219 0.0% 0.0% $0 

5.0 53.2% 0.0% $673,500 0.0% 0.0% $0 

6.0 58.6% 0.0% $673,500 0.0% 0.0% $0 

7.0 63.2% 0.0% $673,500 0.0% 0.0% $0 

8.0 67.2% 0.0% $673,500 0.0% 0.0% $0 

9.0 70.5% 0.0% $673,500 0.0% 0.0% $0 

10.0 73.2% 0.0% $673,500 0.0% 0.0% $0 

11.0 75.4% 0.0% $673,500 0.0% 0.0% $0 

12.0 77.2% 0.0% $673,500 0.0% 0.0% $0 

13.0 78.5% 0.0% $673,500 0.0% 0.0% $0 

14.0 79.5% 0.0% $673,500 0.0% 0.0% $0 

15.0 80.2% 0.0% $673,500 0.0% 0.0% $0 

16.0 80.7% 0.0% $673,500 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 243 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $16,164 0.0% 0.0% $0 

0.0 8.1% 0.0% $54,554 0.0% 0.0% $0 

1.0 13.3% 0.0% $89,576 0.0% 0.0% $0 

2.0 17.9% 0.0% $120,557 0.0% 0.0% $0 

3.0 22.0% 0.0% $148,170 0.0% 0.0% $0 

4.0 25.7% 0.0% $173,090 0.0% 0.0% $0 

5.0 28.8% 0.0% $193,968 0.0% 0.0% $0 

6.0 31.5% 0.0% $212,153 0.0% 0.0% $0 

7.0 33.8% 0.0% $227,643 0.0% 0.0% $0 

8.0 35.7% 0.0% $240,440 0.0% 0.0% $0 

9.0 37.2% 0.0% $250,542 0.0% 0.0% $0 

10.0 38.4% 0.0% $258,624 0.0% 0.0% $0 

11.0 39.2% 0.0% $264,012 0.0% 0.0% $0 

12.0 39.7% 0.0% $267,380 0.0% 0.0% $0 

13.0 40.0% 0.0% $269,400 0.0% 0.0% $0 

14.0 40.0% 0.0% $269,400 0.0% 0.0% $0 

15.0 40.0% 0.0% $269,400 0.0% 0.0% $0 

16.0 40.0% 0.0% $269,400 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 244 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 245 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 246 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 247 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $15,027 Annual: $0 Annual: $15,027 

Present Value: $207,382 Present Value: $0 Present Value: $207,382 

Mitigation Benefits: $207,382 Mitigation Costs: $72,128 

Benefits Minus Costs: $135,254 Benefit-Cost Ratio: 2.88 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 248 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 249 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1303360020006, 12611 COVE LANDING DR, CYPRESS, Texas, 77433, Harris 

Benefits: $131,513 Costs: $72,128 BCR: 1.82 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,407 BRV ($/sf): $150.00 Total BRV: $511,050 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 151.24 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $511,050 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.57 Utilities that are not elevated: No 

Height FFE Above 151.24 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 250 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 133.0 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.10 4,449.0 149.78 4,360.0 

50 2.00% 150.90 7,337.0 150.66 7,190.3 

100 1.00% 151.30 9,128.0 151.14 8,945.4 

500 0.20% 152.20 15,128.0 152.12 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 251 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $12,776 0.0% 0.0% $0 

0.0 13.4% 0.0% $68,481 0.0% 0.0% $0 

1.0 23.3% 0.0% $119,075 0.0% 0.0% $0 

2.0 32.1% 0.0% $164,047 0.0% 0.0% $0 

3.0 40.1% 0.0% $204,931 0.0% 0.0% $0 

4.0 47.1% 0.0% $240,705 0.0% 0.0% $0 

5.0 53.2% 0.0% $511,050 0.0% 0.0% $0 

6.0 58.6% 0.0% $511,050 0.0% 0.0% $0 

7.0 63.2% 0.0% $511,050 0.0% 0.0% $0 

8.0 67.2% 0.0% $511,050 0.0% 0.0% $0 

9.0 70.5% 0.0% $511,050 0.0% 0.0% $0 

10.0 73.2% 0.0% $511,050 0.0% 0.0% $0 

11.0 75.4% 0.0% $511,050 0.0% 0.0% $0 

12.0 77.2% 0.0% $511,050 0.0% 0.0% $0 

13.0 78.5% 0.0% $511,050 0.0% 0.0% $0 

14.0 79.5% 0.0% $511,050 0.0% 0.0% $0 

15.0 80.2% 0.0% $511,050 0.0% 0.0% $0 

16.0 80.7% 0.0% $511,050 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 252 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $12,265 0.0% 0.0% $0 

0.0 8.1% 0.0% $41,395 0.0% 0.0% $0 

1.0 13.3% 0.0% $67,970 0.0% 0.0% $0 

2.0 17.9% 0.0% $91,478 0.0% 0.0% $0 

3.0 22.0% 0.0% $112,431 0.0% 0.0% $0 

4.0 25.7% 0.0% $131,340 0.0% 0.0% $0 

5.0 28.8% 0.0% $147,182 0.0% 0.0% $0 

6.0 31.5% 0.0% $160,981 0.0% 0.0% $0 

7.0 33.8% 0.0% $172,735 0.0% 0.0% $0 

8.0 35.7% 0.0% $182,445 0.0% 0.0% $0 

9.0 37.2% 0.0% $190,111 0.0% 0.0% $0 

10.0 38.4% 0.0% $196,243 0.0% 0.0% $0 

11.0 39.2% 0.0% $200,332 0.0% 0.0% $0 

12.0 39.7% 0.0% $202,887 0.0% 0.0% $0 

13.0 40.0% 0.0% $204,420 0.0% 0.0% $0 

14.0 40.0% 0.0% $204,420 0.0% 0.0% $0 

15.0 40.0% 0.0% $204,420 0.0% 0.0% $0 

16.0 40.0% 0.0% $204,420 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 253 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 254 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 255 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 256 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $8,542 Annual: $0 Annual: $8,542 

Present Value: $117,891 Present Value: $0 Present Value: $117,891 

Mitigation Benefits: $117,891 Mitigation Costs: $72,128 

Benefits Minus Costs: $45,763 Benefit-Cost Ratio: 1.63 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 257 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 258 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1324030010024, 19319 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $347,111 Costs: $72,128 BCR: 4.81 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,528 BRV ($/sf): $150.00 Total BRV: $529,200 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.72 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $529,200 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.85 Utilities that are not elevated: No 

Height FFE Above 150.72 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 259 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 133.2 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.40 4,449.0 150.08 4,360.0 

50 2.00% 151.10 7,337.0 150.86 7,190.3 

100 1.00% 151.50 9,128.0 151.34 8,945.4 

500 0.20% 152.40 15,128.0 152.32 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 260 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $13,230 0.0% 0.0% $0 

0.0 13.4% 0.0% $70,913 0.0% 0.0% $0 

1.0 23.3% 0.0% $123,304 0.0% 0.0% $0 

2.0 32.1% 0.0% $169,873 0.0% 0.0% $0 

3.0 40.1% 0.0% $212,209 0.0% 0.0% $0 

4.0 47.1% 0.0% $249,253 0.0% 0.0% $0 

5.0 53.2% 0.0% $529,200 0.0% 0.0% $0 

6.0 58.6% 0.0% $529,200 0.0% 0.0% $0 

7.0 63.2% 0.0% $529,200 0.0% 0.0% $0 

8.0 67.2% 0.0% $529,200 0.0% 0.0% $0 

9.0 70.5% 0.0% $529,200 0.0% 0.0% $0 

10.0 73.2% 0.0% $529,200 0.0% 0.0% $0 

11.0 75.4% 0.0% $529,200 0.0% 0.0% $0 

12.0 77.2% 0.0% $529,200 0.0% 0.0% $0 

13.0 78.5% 0.0% $529,200 0.0% 0.0% $0 

14.0 79.5% 0.0% $529,200 0.0% 0.0% $0 

15.0 80.2% 0.0% $529,200 0.0% 0.0% $0 

16.0 80.7% 0.0% $529,200 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 261 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $12,701 0.0% 0.0% $0 

0.0 8.1% 0.0% $42,865 0.0% 0.0% $0 

1.0 13.3% 0.0% $70,384 0.0% 0.0% $0 

2.0 17.9% 0.0% $94,727 0.0% 0.0% $0 

3.0 22.0% 0.0% $116,424 0.0% 0.0% $0 

4.0 25.7% 0.0% $136,004 0.0% 0.0% $0 

5.0 28.8% 0.0% $152,410 0.0% 0.0% $0 

6.0 31.5% 0.0% $166,698 0.0% 0.0% $0 

7.0 33.8% 0.0% $178,870 0.0% 0.0% $0 

8.0 35.7% 0.0% $188,924 0.0% 0.0% $0 

9.0 37.2% 0.0% $196,862 0.0% 0.0% $0 

10.0 38.4% 0.0% $203,213 0.0% 0.0% $0 

11.0 39.2% 0.0% $207,446 0.0% 0.0% $0 

12.0 39.7% 0.0% $210,092 0.0% 0.0% $0 

13.0 40.0% 0.0% $211,680 0.0% 0.0% $0 

14.0 40.0% 0.0% $211,680 0.0% 0.0% $0 

15.0 40.0% 0.0% $211,680 0.0% 0.0% $0 

16.0 40.0% 0.0% $211,680 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 262 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 
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06 Nov 2018 Project: Pg 263 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 264 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 265 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $24,165 Annual: $0 Annual: $24,165 

Present Value: $333,489 Present Value: $0 Present Value: $333,489 

Mitigation Benefits: $333,489 Mitigation Costs: $72,128 

Benefits Minus Costs: $261,361 Benefit-Cost Ratio: 4.62 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 266 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 267 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1324030010025, 19315 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $334,553 Costs: $72,128 BCR: 4.64 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 6,197 BRV ($/sf): $150.00 Total BRV: $929,550 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 151.12 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $929,550 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.85 Utilities that are not elevated: No 

Height FFE Above 151.12 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 
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06 Nov 2018 Project: Pg 268 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 133.2 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.40 4,449.0 150.08 4,360.0 

50 2.00% 151.10 7,337.0 150.86 7,190.3 

100 1.00% 151.50 9,128.0 151.34 8,945.4 

500 0.20% 152.40 15,128.0 152.32 14,825.4 
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06 Nov 2018 Project: Pg 269 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $23,239 0.0% 0.0% $0 

0.0 13.4% 0.0% $124,560 0.0% 0.0% $0 

1.0 23.3% 0.0% $216,585 0.0% 0.0% $0 

2.0 32.1% 0.0% $298,386 0.0% 0.0% $0 

3.0 40.1% 0.0% $372,750 0.0% 0.0% $0 

4.0 47.1% 0.0% $437,818 0.0% 0.0% $0 

5.0 53.2% 0.0% $929,550 0.0% 0.0% $0 

6.0 58.6% 0.0% $929,550 0.0% 0.0% $0 

7.0 63.2% 0.0% $929,550 0.0% 0.0% $0 

8.0 67.2% 0.0% $929,550 0.0% 0.0% $0 

9.0 70.5% 0.0% $929,550 0.0% 0.0% $0 

10.0 73.2% 0.0% $929,550 0.0% 0.0% $0 

11.0 75.4% 0.0% $929,550 0.0% 0.0% $0 

12.0 77.2% 0.0% $929,550 0.0% 0.0% $0 

13.0 78.5% 0.0% $929,550 0.0% 0.0% $0 

14.0 79.5% 0.0% $929,550 0.0% 0.0% $0 

15.0 80.2% 0.0% $929,550 0.0% 0.0% $0 

16.0 80.7% 0.0% $929,550 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 270 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $22,309 0.0% 0.0% $0 

0.0 8.1% 0.0% $75,294 0.0% 0.0% $0 

1.0 13.3% 0.0% $123,630 0.0% 0.0% $0 

2.0 17.9% 0.0% $166,389 0.0% 0.0% $0 

3.0 22.0% 0.0% $204,501 0.0% 0.0% $0 

4.0 25.7% 0.0% $238,894 0.0% 0.0% $0 

5.0 28.8% 0.0% $267,710 0.0% 0.0% $0 

6.0 31.5% 0.0% $292,808 0.0% 0.0% $0 

7.0 33.8% 0.0% $314,188 0.0% 0.0% $0 

8.0 35.7% 0.0% $331,849 0.0% 0.0% $0 

9.0 37.2% 0.0% $345,793 0.0% 0.0% $0 

10.0 38.4% 0.0% $356,947 0.0% 0.0% $0 

11.0 39.2% 0.0% $364,384 0.0% 0.0% $0 

12.0 39.7% 0.0% $369,031 0.0% 0.0% $0 

13.0 40.0% 0.0% $371,820 0.0% 0.0% $0 

14.0 40.0% 0.0% $371,820 0.0% 0.0% $0 

15.0 40.0% 0.0% $371,820 0.0% 0.0% $0 

16.0 40.0% 0.0% $371,820 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 271 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 272 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 273 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 274 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $23,255 Annual: $0 Annual: $23,255 

Present Value: $320,931 Present Value: $0 Present Value: $320,931 

Mitigation Benefits: $320,931 Mitigation Costs: $72,128 

Benefits Minus Costs: $248,803 Benefit-Cost Ratio: 4.45 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 275 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 276 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1324030010026, 19311 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $347,172 Costs: $72,128 BCR: 4.81 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,940 BRV ($/sf): $150.00 Total BRV: $591,000 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.79 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $591,000 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.85 Utilities that are not elevated: No 

Height FFE Above 150.79 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 277 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 133.2 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.40 4,449.0 150.08 4,360.0 

50 2.00% 151.10 7,337.0 150.86 7,190.3 

100 1.00% 151.50 9,128.0 151.34 8,945.4 

500 0.20% 152.40 15,128.0 152.32 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 278 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $14,775 0.0% 0.0% $0 

0.0 13.4% 0.0% $79,194 0.0% 0.0% $0 

1.0 23.3% 0.0% $137,703 0.0% 0.0% $0 

2.0 32.1% 0.0% $189,711 0.0% 0.0% $0 

3.0 40.1% 0.0% $236,991 0.0% 0.0% $0 

4.0 47.1% 0.0% $278,361 0.0% 0.0% $0 

5.0 53.2% 0.0% $591,000 0.0% 0.0% $0 

6.0 58.6% 0.0% $591,000 0.0% 0.0% $0 

7.0 63.2% 0.0% $591,000 0.0% 0.0% $0 

8.0 67.2% 0.0% $591,000 0.0% 0.0% $0 

9.0 70.5% 0.0% $591,000 0.0% 0.0% $0 

10.0 73.2% 0.0% $591,000 0.0% 0.0% $0 

11.0 75.4% 0.0% $591,000 0.0% 0.0% $0 

12.0 77.2% 0.0% $591,000 0.0% 0.0% $0 

13.0 78.5% 0.0% $591,000 0.0% 0.0% $0 

14.0 79.5% 0.0% $591,000 0.0% 0.0% $0 

15.0 80.2% 0.0% $591,000 0.0% 0.0% $0 

16.0 80.7% 0.0% $591,000 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 279 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $14,184 0.0% 0.0% $0 

0.0 8.1% 0.0% $47,871 0.0% 0.0% $0 

1.0 13.3% 0.0% $78,603 0.0% 0.0% $0 

2.0 17.9% 0.0% $105,789 0.0% 0.0% $0 

3.0 22.0% 0.0% $130,020 0.0% 0.0% $0 

4.0 25.7% 0.0% $151,887 0.0% 0.0% $0 

5.0 28.8% 0.0% $170,208 0.0% 0.0% $0 

6.0 31.5% 0.0% $186,165 0.0% 0.0% $0 

7.0 33.8% 0.0% $199,758 0.0% 0.0% $0 

8.0 35.7% 0.0% $210,987 0.0% 0.0% $0 

9.0 37.2% 0.0% $219,852 0.0% 0.0% $0 

10.0 38.4% 0.0% $226,944 0.0% 0.0% $0 

11.0 39.2% 0.0% $231,672 0.0% 0.0% $0 

12.0 39.7% 0.0% $234,627 0.0% 0.0% $0 

13.0 40.0% 0.0% $236,400 0.0% 0.0% $0 

14.0 40.0% 0.0% $236,400 0.0% 0.0% $0 

15.0 40.0% 0.0% $236,400 0.0% 0.0% $0 

16.0 40.0% 0.0% $236,400 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 280 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 281 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 282 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 283 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $24,169 Annual: $0 Annual: $24,169 

Present Value: $333,550 Present Value: $0 Present Value: $333,550 

Mitigation Benefits: $333,550 Mitigation Costs: $72,128 

Benefits Minus Costs: $261,422 Benefit-Cost Ratio: 4.62 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 284 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 285 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1324030010027, 19305 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $275,785 Costs: $72,128 BCR: 3.82 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,987 BRV ($/sf): $150.00 Total BRV: $598,050 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.82 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $598,050 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.71 Utilities that are not elevated: No 

Height FFE Above 150.82 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 286 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 133.1 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.30 4,449.0 149.98 4,360.0 

50 2.00% 151.10 7,337.0 150.86 7,190.3 

100 1.00% 151.40 9,128.0 151.24 8,945.4 

500 0.20% 152.40 15,128.0 152.32 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 287 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $14,951 0.0% 0.0% $0 

0.0 13.4% 0.0% $80,139 0.0% 0.0% $0 

1.0 23.3% 0.0% $139,346 0.0% 0.0% $0 

2.0 32.1% 0.0% $191,974 0.0% 0.0% $0 

3.0 40.1% 0.0% $239,818 0.0% 0.0% $0 

4.0 47.1% 0.0% $281,682 0.0% 0.0% $0 

5.0 53.2% 0.0% $598,050 0.0% 0.0% $0 

6.0 58.6% 0.0% $598,050 0.0% 0.0% $0 

7.0 63.2% 0.0% $598,050 0.0% 0.0% $0 

8.0 67.2% 0.0% $598,050 0.0% 0.0% $0 

9.0 70.5% 0.0% $598,050 0.0% 0.0% $0 

10.0 73.2% 0.0% $598,050 0.0% 0.0% $0 

11.0 75.4% 0.0% $598,050 0.0% 0.0% $0 

12.0 77.2% 0.0% $598,050 0.0% 0.0% $0 

13.0 78.5% 0.0% $598,050 0.0% 0.0% $0 

14.0 79.5% 0.0% $598,050 0.0% 0.0% $0 

15.0 80.2% 0.0% $598,050 0.0% 0.0% $0 

16.0 80.7% 0.0% $598,050 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 288 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $14,353 0.0% 0.0% $0 

0.0 8.1% 0.0% $48,442 0.0% 0.0% $0 

1.0 13.3% 0.0% $79,541 0.0% 0.0% $0 

2.0 17.9% 0.0% $107,051 0.0% 0.0% $0 

3.0 22.0% 0.0% $131,571 0.0% 0.0% $0 

4.0 25.7% 0.0% $153,699 0.0% 0.0% $0 

5.0 28.8% 0.0% $172,238 0.0% 0.0% $0 

6.0 31.5% 0.0% $188,386 0.0% 0.0% $0 

7.0 33.8% 0.0% $202,141 0.0% 0.0% $0 

8.0 35.7% 0.0% $213,504 0.0% 0.0% $0 

9.0 37.2% 0.0% $222,475 0.0% 0.0% $0 

10.0 38.4% 0.0% $229,651 0.0% 0.0% $0 

11.0 39.2% 0.0% $234,436 0.0% 0.0% $0 

12.0 39.7% 0.0% $237,426 0.0% 0.0% $0 

13.0 40.0% 0.0% $239,220 0.0% 0.0% $0 

14.0 40.0% 0.0% $239,220 0.0% 0.0% $0 

15.0 40.0% 0.0% $239,220 0.0% 0.0% $0 

16.0 40.0% 0.0% $239,220 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 289 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 290 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 291 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 292 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $18,996 Annual: $0 Annual: $18,996 

Present Value: $262,163 Present Value: $0 Present Value: $262,163 

Mitigation Benefits: $262,163 Mitigation Costs: $72,128 

Benefits Minus Costs: $190,035 Benefit-Cost Ratio: 3.63 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 293 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 294 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1324030010028, 19303 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $380,110 Costs: $72,128 BCR: 5.27 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 4,541 BRV ($/sf): $150.00 Total BRV: $681,150 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.72 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $681,150 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.71 Utilities that are not elevated: No 

Height FFE Above 150.72 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 295 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 133.1 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.30 4,449.0 149.98 4,360.0 

50 2.00% 151.10 7,337.0 150.86 7,190.3 

100 1.00% 151.40 9,128.0 151.24 8,945.4 

500 0.20% 152.40 15,128.0 152.32 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 296 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $17,029 0.0% 0.0% $0 

0.0 13.4% 0.0% $91,274 0.0% 0.0% $0 

1.0 23.3% 0.0% $158,708 0.0% 0.0% $0 

2.0 32.1% 0.0% $218,649 0.0% 0.0% $0 

3.0 40.1% 0.0% $273,141 0.0% 0.0% $0 

4.0 47.1% 0.0% $320,822 0.0% 0.0% $0 

5.0 53.2% 0.0% $681,150 0.0% 0.0% $0 

6.0 58.6% 0.0% $681,150 0.0% 0.0% $0 

7.0 63.2% 0.0% $681,150 0.0% 0.0% $0 

8.0 67.2% 0.0% $681,150 0.0% 0.0% $0 

9.0 70.5% 0.0% $681,150 0.0% 0.0% $0 

10.0 73.2% 0.0% $681,150 0.0% 0.0% $0 

11.0 75.4% 0.0% $681,150 0.0% 0.0% $0 

12.0 77.2% 0.0% $681,150 0.0% 0.0% $0 

13.0 78.5% 0.0% $681,150 0.0% 0.0% $0 

14.0 79.5% 0.0% $681,150 0.0% 0.0% $0 

15.0 80.2% 0.0% $681,150 0.0% 0.0% $0 

16.0 80.7% 0.0% $681,150 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 297 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $16,348 0.0% 0.0% $0 

0.0 8.1% 0.0% $55,173 0.0% 0.0% $0 

1.0 13.3% 0.0% $90,593 0.0% 0.0% $0 

2.0 17.9% 0.0% $121,926 0.0% 0.0% $0 

3.0 22.0% 0.0% $149,853 0.0% 0.0% $0 

4.0 25.7% 0.0% $175,056 0.0% 0.0% $0 

5.0 28.8% 0.0% $196,171 0.0% 0.0% $0 

6.0 31.5% 0.0% $214,562 0.0% 0.0% $0 

7.0 33.8% 0.0% $230,229 0.0% 0.0% $0 

8.0 35.7% 0.0% $243,171 0.0% 0.0% $0 

9.0 37.2% 0.0% $253,388 0.0% 0.0% $0 

10.0 38.4% 0.0% $261,562 0.0% 0.0% $0 

11.0 39.2% 0.0% $267,011 0.0% 0.0% $0 

12.0 39.7% 0.0% $270,417 0.0% 0.0% $0 

13.0 40.0% 0.0% $272,460 0.0% 0.0% $0 

14.0 40.0% 0.0% $272,460 0.0% 0.0% $0 

15.0 40.0% 0.0% $272,460 0.0% 0.0% $0 

16.0 40.0% 0.0% $272,460 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 298 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 299 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 300 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 301 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $26,556 Annual: $0 Annual: $26,556 

Present Value: $366,488 Present Value: $0 Present Value: $366,488 

Mitigation Benefits: $366,488 Mitigation Costs: $72,128 

Benefits Minus Costs: $294,360 Benefit-Cost Ratio: 5.08 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 302 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 303 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1324030020001, 19327 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $591,501 Costs: $72,128 BCR: 8.20 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 4,565 BRV ($/sf): $150.00 Total BRV: $684,750 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.46 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $684,750 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -215.00 Utilities that are not elevated: No 

Height FFE Above 150.46 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 304 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 133.2 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.40 4,449.0 150.08 4,360.0 

50 2.00% 151.20 7,337.0 150.96 7,190.3 

100 1.00% 151.60 9,128.0 151.44 8,945.4 

500 0.20% 152.50 15,128.0 152.42 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 305 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $17,119 0.0% 0.0% $0 

0.0 13.4% 0.0% $91,757 0.0% 0.0% $0 

1.0 23.3% 0.0% $159,547 0.0% 0.0% $0 

2.0 32.1% 0.0% $219,805 0.0% 0.0% $0 

3.0 40.1% 0.0% $274,585 0.0% 0.0% $0 

4.0 47.1% 0.0% $322,517 0.0% 0.0% $0 

5.0 53.2% 0.0% $684,750 0.0% 0.0% $0 

6.0 58.6% 0.0% $684,750 0.0% 0.0% $0 

7.0 63.2% 0.0% $684,750 0.0% 0.0% $0 

8.0 67.2% 0.0% $684,750 0.0% 0.0% $0 

9.0 70.5% 0.0% $684,750 0.0% 0.0% $0 

10.0 73.2% 0.0% $684,750 0.0% 0.0% $0 

11.0 75.4% 0.0% $684,750 0.0% 0.0% $0 

12.0 77.2% 0.0% $684,750 0.0% 0.0% $0 

13.0 78.5% 0.0% $684,750 0.0% 0.0% $0 

14.0 79.5% 0.0% $684,750 0.0% 0.0% $0 

15.0 80.2% 0.0% $684,750 0.0% 0.0% $0 

16.0 80.7% 0.0% $684,750 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 306 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $16,434 0.0% 0.0% $0 

0.0 8.1% 0.0% $55,465 0.0% 0.0% $0 

1.0 13.3% 0.0% $91,072 0.0% 0.0% $0 

2.0 17.9% 0.0% $122,570 0.0% 0.0% $0 

3.0 22.0% 0.0% $150,645 0.0% 0.0% $0 

4.0 25.7% 0.0% $175,981 0.0% 0.0% $0 

5.0 28.8% 0.0% $197,208 0.0% 0.0% $0 

6.0 31.5% 0.0% $215,696 0.0% 0.0% $0 

7.0 33.8% 0.0% $231,446 0.0% 0.0% $0 

8.0 35.7% 0.0% $244,456 0.0% 0.0% $0 

9.0 37.2% 0.0% $254,727 0.0% 0.0% $0 

10.0 38.4% 0.0% $262,944 0.0% 0.0% $0 

11.0 39.2% 0.0% $268,422 0.0% 0.0% $0 

12.0 39.7% 0.0% $271,846 0.0% 0.0% $0 

13.0 40.0% 0.0% $273,900 0.0% 0.0% $0 

14.0 40.0% 0.0% $273,900 0.0% 0.0% $0 

15.0 40.0% 0.0% $273,900 0.0% 0.0% $0 

16.0 40.0% 0.0% $273,900 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 307 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 308 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 309 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 310 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $41,873 Annual: $0 Annual: $41,873 

Present Value: $577,879 Present Value: $0 Present Value: $577,879 

Mitigation Benefits: $577,879 Mitigation Costs: $72,128 

Benefits Minus Costs: $505,751 Benefit-Cost Ratio: 8.01 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 311 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 312 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1324030020002, 19331 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $458,753 Costs: $72,128 BCR: 6.36 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,354 BRV ($/sf): $150.00 Total BRV: $503,100 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.41 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $503,100 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -215.00 Utilities that are not elevated: No 

Height FFE Above 150.41 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 313 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 133.2 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.40 4,449.0 150.08 4,360.0 

50 2.00% 151.20 7,337.0 150.96 7,190.3 

100 1.00% 151.60 9,128.0 151.44 8,945.4 

500 0.20% 152.50 15,128.0 152.42 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 314 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $12,578 0.0% 0.0% $0 

0.0 13.4% 0.0% $67,415 0.0% 0.0% $0 

1.0 23.3% 0.0% $117,222 0.0% 0.0% $0 

2.0 32.1% 0.0% $161,495 0.0% 0.0% $0 

3.0 40.1% 0.0% $201,743 0.0% 0.0% $0 

4.0 47.1% 0.0% $236,960 0.0% 0.0% $0 

5.0 53.2% 0.0% $503,100 0.0% 0.0% $0 

6.0 58.6% 0.0% $503,100 0.0% 0.0% $0 

7.0 63.2% 0.0% $503,100 0.0% 0.0% $0 

8.0 67.2% 0.0% $503,100 0.0% 0.0% $0 

9.0 70.5% 0.0% $503,100 0.0% 0.0% $0 

10.0 73.2% 0.0% $503,100 0.0% 0.0% $0 

11.0 75.4% 0.0% $503,100 0.0% 0.0% $0 

12.0 77.2% 0.0% $503,100 0.0% 0.0% $0 

13.0 78.5% 0.0% $503,100 0.0% 0.0% $0 

14.0 79.5% 0.0% $503,100 0.0% 0.0% $0 

15.0 80.2% 0.0% $503,100 0.0% 0.0% $0 

16.0 80.7% 0.0% $503,100 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 315 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $12,074 0.0% 0.0% $0 

0.0 8.1% 0.0% $40,751 0.0% 0.0% $0 

1.0 13.3% 0.0% $66,912 0.0% 0.0% $0 

2.0 17.9% 0.0% $90,055 0.0% 0.0% $0 

3.0 22.0% 0.0% $110,682 0.0% 0.0% $0 

4.0 25.7% 0.0% $129,297 0.0% 0.0% $0 

5.0 28.8% 0.0% $144,893 0.0% 0.0% $0 

6.0 31.5% 0.0% $158,477 0.0% 0.0% $0 

7.0 33.8% 0.0% $170,048 0.0% 0.0% $0 

8.0 35.7% 0.0% $179,607 0.0% 0.0% $0 

9.0 37.2% 0.0% $187,153 0.0% 0.0% $0 

10.0 38.4% 0.0% $193,190 0.0% 0.0% $0 

11.0 39.2% 0.0% $197,215 0.0% 0.0% $0 

12.0 39.7% 0.0% $199,731 0.0% 0.0% $0 

13.0 40.0% 0.0% $201,240 0.0% 0.0% $0 

14.0 40.0% 0.0% $201,240 0.0% 0.0% $0 

15.0 40.0% 0.0% $201,240 0.0% 0.0% $0 

16.0 40.0% 0.0% $201,240 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 316 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 317 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 318 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 319 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $32,254 Annual: $0 Annual: $32,254 

Present Value: $445,131 Present Value: $0 Present Value: $445,131 

Mitigation Benefits: $445,131 Mitigation Costs: $72,128 

Benefits Minus Costs: $373,003 Benefit-Cost Ratio: 6.17 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 320 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 321 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1324030020003, 19403 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $696,325 Costs: $72,128 BCR: 9.65 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 5,787 BRV ($/sf): $150.00 Total BRV: $868,050 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.53 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $868,050 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -215.00 Utilities that are not elevated: No 

Height FFE Above 150.53 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 322 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 133.2 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.40 4,449.0 150.08 4,360.0 

50 2.00% 151.20 7,337.0 150.96 7,190.3 

100 1.00% 151.60 9,128.0 151.44 8,945.4 

500 0.20% 152.50 15,128.0 152.42 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 323 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $21,701 0.0% 0.0% $0 

0.0 13.4% 0.0% $116,319 0.0% 0.0% $0 

1.0 23.3% 0.0% $202,256 0.0% 0.0% $0 

2.0 32.1% 0.0% $278,644 0.0% 0.0% $0 

3.0 40.1% 0.0% $348,088 0.0% 0.0% $0 

4.0 47.1% 0.0% $408,852 0.0% 0.0% $0 

5.0 53.2% 0.0% $868,050 0.0% 0.0% $0 

6.0 58.6% 0.0% $868,050 0.0% 0.0% $0 

7.0 63.2% 0.0% $868,050 0.0% 0.0% $0 

8.0 67.2% 0.0% $868,050 0.0% 0.0% $0 

9.0 70.5% 0.0% $868,050 0.0% 0.0% $0 

10.0 73.2% 0.0% $868,050 0.0% 0.0% $0 

11.0 75.4% 0.0% $868,050 0.0% 0.0% $0 

12.0 77.2% 0.0% $868,050 0.0% 0.0% $0 

13.0 78.5% 0.0% $868,050 0.0% 0.0% $0 

14.0 79.5% 0.0% $868,050 0.0% 0.0% $0 

15.0 80.2% 0.0% $868,050 0.0% 0.0% $0 

16.0 80.7% 0.0% $868,050 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 324 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $20,833 0.0% 0.0% $0 

0.0 8.1% 0.0% $70,312 0.0% 0.0% $0 

1.0 13.3% 0.0% $115,451 0.0% 0.0% $0 

2.0 17.9% 0.0% $155,381 0.0% 0.0% $0 

3.0 22.0% 0.0% $190,971 0.0% 0.0% $0 

4.0 25.7% 0.0% $223,089 0.0% 0.0% $0 

5.0 28.8% 0.0% $249,998 0.0% 0.0% $0 

6.0 31.5% 0.0% $273,436 0.0% 0.0% $0 

7.0 33.8% 0.0% $293,401 0.0% 0.0% $0 

8.0 35.7% 0.0% $309,894 0.0% 0.0% $0 

9.0 37.2% 0.0% $322,915 0.0% 0.0% $0 

10.0 38.4% 0.0% $333,331 0.0% 0.0% $0 

11.0 39.2% 0.0% $340,276 0.0% 0.0% $0 

12.0 39.7% 0.0% $344,616 0.0% 0.0% $0 

13.0 40.0% 0.0% $347,220 0.0% 0.0% $0 

14.0 40.0% 0.0% $347,220 0.0% 0.0% $0 

15.0 40.0% 0.0% $347,220 0.0% 0.0% $0 

16.0 40.0% 0.0% $347,220 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 325 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 326 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 327 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 328 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $49,469 Annual: $0 Annual: $49,469 

Present Value: $682,703 Present Value: $0 Present Value: $682,703 

Mitigation Benefits: $682,703 Mitigation Costs: $72,128 

Benefits Minus Costs: $610,575 Benefit-Cost Ratio: 9.47 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 329 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 330 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1324030020004, 19407 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $488,002 Costs: $72,128 BCR: 6.77 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 4,060 BRV ($/sf): $150.00 Total BRV: $609,000 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.55 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $609,000 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -215.00 Utilities that are not elevated: No 

Height FFE Above 150.55 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 331 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 133.2 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.40 4,449.0 150.08 4,360.0 

50 2.00% 151.20 7,337.0 150.96 7,190.3 

100 1.00% 151.60 9,128.0 151.44 8,945.4 

500 0.20% 152.50 15,128.0 152.42 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 332 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $15,225 0.0% 0.0% $0 

0.0 13.4% 0.0% $81,606 0.0% 0.0% $0 

1.0 23.3% 0.0% $141,897 0.0% 0.0% $0 

2.0 32.1% 0.0% $195,489 0.0% 0.0% $0 

3.0 40.1% 0.0% $244,209 0.0% 0.0% $0 

4.0 47.1% 0.0% $286,839 0.0% 0.0% $0 

5.0 53.2% 0.0% $609,000 0.0% 0.0% $0 

6.0 58.6% 0.0% $609,000 0.0% 0.0% $0 

7.0 63.2% 0.0% $609,000 0.0% 0.0% $0 

8.0 67.2% 0.0% $609,000 0.0% 0.0% $0 

9.0 70.5% 0.0% $609,000 0.0% 0.0% $0 

10.0 73.2% 0.0% $609,000 0.0% 0.0% $0 

11.0 75.4% 0.0% $609,000 0.0% 0.0% $0 

12.0 77.2% 0.0% $609,000 0.0% 0.0% $0 

13.0 78.5% 0.0% $609,000 0.0% 0.0% $0 

14.0 79.5% 0.0% $609,000 0.0% 0.0% $0 

15.0 80.2% 0.0% $609,000 0.0% 0.0% $0 

16.0 80.7% 0.0% $609,000 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 333 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $14,616 0.0% 0.0% $0 

0.0 8.1% 0.0% $49,329 0.0% 0.0% $0 

1.0 13.3% 0.0% $80,997 0.0% 0.0% $0 

2.0 17.9% 0.0% $109,011 0.0% 0.0% $0 

3.0 22.0% 0.0% $133,980 0.0% 0.0% $0 

4.0 25.7% 0.0% $156,513 0.0% 0.0% $0 

5.0 28.8% 0.0% $175,392 0.0% 0.0% $0 

6.0 31.5% 0.0% $191,835 0.0% 0.0% $0 

7.0 33.8% 0.0% $205,842 0.0% 0.0% $0 

8.0 35.7% 0.0% $217,413 0.0% 0.0% $0 

9.0 37.2% 0.0% $226,548 0.0% 0.0% $0 

10.0 38.4% 0.0% $233,856 0.0% 0.0% $0 

11.0 39.2% 0.0% $238,728 0.0% 0.0% $0 

12.0 39.7% 0.0% $241,773 0.0% 0.0% $0 

13.0 40.0% 0.0% $243,600 0.0% 0.0% $0 

14.0 40.0% 0.0% $243,600 0.0% 0.0% $0 

15.0 40.0% 0.0% $243,600 0.0% 0.0% $0 

16.0 40.0% 0.0% $243,600 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 334 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 335 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 336 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 337 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $34,373 Annual: $0 Annual: $34,373 

Present Value: $474,380 Present Value: $0 Present Value: $474,380 

Mitigation Benefits: $474,380 Mitigation Costs: $72,128 

Benefits Minus Costs: $402,252 Benefit-Cost Ratio: 6.58 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 338 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 339 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1324030020005, 19411 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $357,083 Costs: $72,128 BCR: 4.95 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 4,325 BRV ($/sf): $150.00 Total BRV: $648,750 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.84 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $648,750 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -215.00 Utilities that are not elevated: No 

Height FFE Above 150.84 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 340 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 133.2 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.40 4,449.0 150.08 4,360.0 

50 2.00% 151.20 7,337.0 150.96 7,190.3 

100 1.00% 151.60 9,128.0 151.44 8,945.4 

500 0.20% 152.50 15,128.0 152.42 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 341 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $16,219 0.0% 0.0% $0 

0.0 13.4% 0.0% $86,933 0.0% 0.0% $0 

1.0 23.3% 0.0% $151,159 0.0% 0.0% $0 

2.0 32.1% 0.0% $208,249 0.0% 0.0% $0 

3.0 40.1% 0.0% $260,149 0.0% 0.0% $0 

4.0 47.1% 0.0% $305,561 0.0% 0.0% $0 

5.0 53.2% 0.0% $648,750 0.0% 0.0% $0 

6.0 58.6% 0.0% $648,750 0.0% 0.0% $0 

7.0 63.2% 0.0% $648,750 0.0% 0.0% $0 

8.0 67.2% 0.0% $648,750 0.0% 0.0% $0 

9.0 70.5% 0.0% $648,750 0.0% 0.0% $0 

10.0 73.2% 0.0% $648,750 0.0% 0.0% $0 

11.0 75.4% 0.0% $648,750 0.0% 0.0% $0 

12.0 77.2% 0.0% $648,750 0.0% 0.0% $0 

13.0 78.5% 0.0% $648,750 0.0% 0.0% $0 

14.0 79.5% 0.0% $648,750 0.0% 0.0% $0 

15.0 80.2% 0.0% $648,750 0.0% 0.0% $0 

16.0 80.7% 0.0% $648,750 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 342 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $15,570 0.0% 0.0% $0 

0.0 8.1% 0.0% $52,549 0.0% 0.0% $0 

1.0 13.3% 0.0% $86,284 0.0% 0.0% $0 

2.0 17.9% 0.0% $116,126 0.0% 0.0% $0 

3.0 22.0% 0.0% $142,725 0.0% 0.0% $0 

4.0 25.7% 0.0% $166,729 0.0% 0.0% $0 

5.0 28.8% 0.0% $186,840 0.0% 0.0% $0 

6.0 31.5% 0.0% $204,356 0.0% 0.0% $0 

7.0 33.8% 0.0% $219,278 0.0% 0.0% $0 

8.0 35.7% 0.0% $231,604 0.0% 0.0% $0 

9.0 37.2% 0.0% $241,335 0.0% 0.0% $0 

10.0 38.4% 0.0% $249,120 0.0% 0.0% $0 

11.0 39.2% 0.0% $254,310 0.0% 0.0% $0 

12.0 39.7% 0.0% $257,554 0.0% 0.0% $0 

13.0 40.0% 0.0% $259,500 0.0% 0.0% $0 

14.0 40.0% 0.0% $259,500 0.0% 0.0% $0 

15.0 40.0% 0.0% $259,500 0.0% 0.0% $0 

16.0 40.0% 0.0% $259,500 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 343 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 344 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 345 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 346 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $24,887 Annual: $0 Annual: $24,887 

Present Value: $343,461 Present Value: $0 Present Value: $343,461 

Mitigation Benefits: $343,461 Mitigation Costs: $72,128 

Benefits Minus Costs: $271,333 Benefit-Cost Ratio: 4.76 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 347 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 348 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1324030020006, 19415 SHADY EDGE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $150,477 Costs: $72,128 BCR: 2.09 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 4,080 BRV ($/sf): $150.00 Total BRV: $612,000 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 151.65 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $612,000 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -215.00 Utilities that are not elevated: No 

Height FFE Above 151.65 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

          

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 349 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 133.3 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.50 4,449.0 150.18 4,360.0 

50 2.00% 151.30 7,337.0 151.06 7,190.3 

100 1.00% 151.60 9,128.0 151.44 8,945.4 

500 0.20% 152.60 15,128.0 152.52 14,825.4 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 350 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $15,300 0.0% 0.0% $0 

0.0 13.4% 0.0% $82,008 0.0% 0.0% $0 

1.0 23.3% 0.0% $142,596 0.0% 0.0% $0 

2.0 32.1% 0.0% $196,452 0.0% 0.0% $0 

3.0 40.1% 0.0% $245,412 0.0% 0.0% $0 

4.0 47.1% 0.0% $288,252 0.0% 0.0% $0 

5.0 53.2% 0.0% $612,000 0.0% 0.0% $0 

6.0 58.6% 0.0% $612,000 0.0% 0.0% $0 

7.0 63.2% 0.0% $612,000 0.0% 0.0% $0 

8.0 67.2% 0.0% $612,000 0.0% 0.0% $0 

9.0 70.5% 0.0% $612,000 0.0% 0.0% $0 

10.0 73.2% 0.0% $612,000 0.0% 0.0% $0 

11.0 75.4% 0.0% $612,000 0.0% 0.0% $0 

12.0 77.2% 0.0% $612,000 0.0% 0.0% $0 

13.0 78.5% 0.0% $612,000 0.0% 0.0% $0 

14.0 79.5% 0.0% $612,000 0.0% 0.0% $0 

15.0 80.2% 0.0% $612,000 0.0% 0.0% $0 

16.0 80.7% 0.0% $612,000 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 351 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $14,688 0.0% 0.0% $0 

0.0 8.1% 0.0% $49,572 0.0% 0.0% $0 

1.0 13.3% 0.0% $81,396 0.0% 0.0% $0 

2.0 17.9% 0.0% $109,548 0.0% 0.0% $0 

3.0 22.0% 0.0% $134,640 0.0% 0.0% $0 

4.0 25.7% 0.0% $157,284 0.0% 0.0% $0 

5.0 28.8% 0.0% $176,256 0.0% 0.0% $0 

6.0 31.5% 0.0% $192,780 0.0% 0.0% $0 

7.0 33.8% 0.0% $206,856 0.0% 0.0% $0 

8.0 35.7% 0.0% $218,484 0.0% 0.0% $0 

9.0 37.2% 0.0% $227,664 0.0% 0.0% $0 

10.0 38.4% 0.0% $235,008 0.0% 0.0% $0 

11.0 39.2% 0.0% $239,904 0.0% 0.0% $0 

12.0 39.7% 0.0% $242,964 0.0% 0.0% $0 

13.0 40.0% 0.0% $244,800 0.0% 0.0% $0 

14.0 40.0% 0.0% $244,800 0.0% 0.0% $0 

15.0 40.0% 0.0% $244,800 0.0% 0.0% $0 

16.0 40.0% 0.0% $244,800 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 352 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 353 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 354 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 355 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $9,917 Annual: $0 Annual: $9,917 

Present Value: $136,855 Present Value: $0 Present Value: $136,855 

Mitigation Benefits: $136,855 Mitigation Costs: $72,128 

Benefits Minus Costs: $64,727 Benefit-Cost Ratio: 1.90 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 356 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 357 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336900010013, 17023 LUMBERTON DR, CYPRESS, Texas, 77433, Harris 

Benefits: $166,586 Costs: $72,128 BCR: 2.31 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,716 BRV ($/sf): $150.00 Total BRV: $407,400 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.16 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $407,400 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -212.44 Utilities that are not elevated: No 

Height FFE Above 150.16 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

           

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 358 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 143.4 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.20 485.0 148.88 475.3 

50 2.00% 149.70 1,025.0 149.46 1,004.5 

100 1.00% 149.80 1,381.0 149.64 1,353.4 

500 0.20% 150.10 2,590.0 150.02 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 359 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $10,185 0.0% 0.0% $0 

0.0 13.4% 0.0% $54,592 0.0% 0.0% $0 

1.0 23.3% 0.0% $94,924 0.0% 0.0% $0 

2.0 32.1% 0.0% $130,775 0.0% 0.0% $0 

3.0 40.1% 0.0% $163,367 0.0% 0.0% $0 

4.0 47.1% 0.0% $191,885 0.0% 0.0% $0 

5.0 53.2% 0.0% $407,400 0.0% 0.0% $0 

6.0 58.6% 0.0% $407,400 0.0% 0.0% $0 

7.0 63.2% 0.0% $407,400 0.0% 0.0% $0 

8.0 67.2% 0.0% $407,400 0.0% 0.0% $0 

9.0 70.5% 0.0% $407,400 0.0% 0.0% $0 

10.0 73.2% 0.0% $407,400 0.0% 0.0% $0 

11.0 75.4% 0.0% $407,400 0.0% 0.0% $0 

12.0 77.2% 0.0% $407,400 0.0% 0.0% $0 

13.0 78.5% 0.0% $407,400 0.0% 0.0% $0 

14.0 79.5% 0.0% $407,400 0.0% 0.0% $0 

15.0 80.2% 0.0% $407,400 0.0% 0.0% $0 

16.0 80.7% 0.0% $407,400 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 360 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $9,778 0.0% 0.0% $0 

0.0 8.1% 0.0% $32,999 0.0% 0.0% $0 

1.0 13.3% 0.0% $54,184 0.0% 0.0% $0 

2.0 17.9% 0.0% $72,925 0.0% 0.0% $0 

3.0 22.0% 0.0% $89,628 0.0% 0.0% $0 

4.0 25.7% 0.0% $104,702 0.0% 0.0% $0 

5.0 28.8% 0.0% $117,331 0.0% 0.0% $0 

6.0 31.5% 0.0% $128,331 0.0% 0.0% $0 

7.0 33.8% 0.0% $137,701 0.0% 0.0% $0 

8.0 35.7% 0.0% $145,442 0.0% 0.0% $0 

9.0 37.2% 0.0% $151,553 0.0% 0.0% $0 

10.0 38.4% 0.0% $156,442 0.0% 0.0% $0 

11.0 39.2% 0.0% $159,701 0.0% 0.0% $0 

12.0 39.7% 0.0% $161,738 0.0% 0.0% $0 

13.0 40.0% 0.0% $162,960 0.0% 0.0% $0 

14.0 40.0% 0.0% $162,960 0.0% 0.0% $0 

15.0 40.0% 0.0% $162,960 0.0% 0.0% $0 

16.0 40.0% 0.0% $162,960 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 361 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 362 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 363 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 364 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $11,084 Annual: $0 Annual: $11,084 

Present Value: $152,964 Present Value: $0 Present Value: $152,964 

Mitigation Benefits: $152,964 Mitigation Costs: $72,128 

Benefits Minus Costs: $80,836 Benefit-Cost Ratio: 2.12 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 365 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 366 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336900010014, 17027 LUMBERTON DR, CYPRESS, Texas, 77433, Harris 

Benefits: $188,137 Costs: $72,128 BCR: 2.61 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,760 BRV ($/sf): $150.00 Total BRV: $414,000 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.08 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $414,000 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -212.44 Utilities that are not elevated: No 

Height FFE Above 150.08 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

          

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 367 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 143.4 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.20 485.0 148.88 475.3 

50 2.00% 149.70 1,025.0 149.46 1,004.5 

100 1.00% 149.80 1,381.0 149.64 1,353.4 

500 0.20% 150.10 2,590.0 150.02 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 368 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $10,350 0.0% 0.0% $0 

0.0 13.4% 0.0% $55,476 0.0% 0.0% $0 

1.0 23.3% 0.0% $96,462 0.0% 0.0% $0 

2.0 32.1% 0.0% $132,894 0.0% 0.0% $0 

3.0 40.1% 0.0% $166,014 0.0% 0.0% $0 

4.0 47.1% 0.0% $194,994 0.0% 0.0% $0 

5.0 53.2% 0.0% $414,000 0.0% 0.0% $0 

6.0 58.6% 0.0% $414,000 0.0% 0.0% $0 

7.0 63.2% 0.0% $414,000 0.0% 0.0% $0 

8.0 67.2% 0.0% $414,000 0.0% 0.0% $0 

9.0 70.5% 0.0% $414,000 0.0% 0.0% $0 

10.0 73.2% 0.0% $414,000 0.0% 0.0% $0 

11.0 75.4% 0.0% $414,000 0.0% 0.0% $0 

12.0 77.2% 0.0% $414,000 0.0% 0.0% $0 

13.0 78.5% 0.0% $414,000 0.0% 0.0% $0 

14.0 79.5% 0.0% $414,000 0.0% 0.0% $0 

15.0 80.2% 0.0% $414,000 0.0% 0.0% $0 

16.0 80.7% 0.0% $414,000 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 369 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $9,936 0.0% 0.0% $0 

0.0 8.1% 0.0% $33,534 0.0% 0.0% $0 

1.0 13.3% 0.0% $55,062 0.0% 0.0% $0 

2.0 17.9% 0.0% $74,106 0.0% 0.0% $0 

3.0 22.0% 0.0% $91,080 0.0% 0.0% $0 

4.0 25.7% 0.0% $106,398 0.0% 0.0% $0 

5.0 28.8% 0.0% $119,232 0.0% 0.0% $0 

6.0 31.5% 0.0% $130,410 0.0% 0.0% $0 

7.0 33.8% 0.0% $139,932 0.0% 0.0% $0 

8.0 35.7% 0.0% $147,798 0.0% 0.0% $0 

9.0 37.2% 0.0% $154,008 0.0% 0.0% $0 

10.0 38.4% 0.0% $158,976 0.0% 0.0% $0 

11.0 39.2% 0.0% $162,288 0.0% 0.0% $0 

12.0 39.7% 0.0% $164,358 0.0% 0.0% $0 

13.0 40.0% 0.0% $165,600 0.0% 0.0% $0 

14.0 40.0% 0.0% $165,600 0.0% 0.0% $0 

15.0 40.0% 0.0% $165,600 0.0% 0.0% $0 

16.0 40.0% 0.0% $165,600 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 370 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 371 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 372 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 373 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $12,645 Annual: $0 Annual: $12,645 

Present Value: $174,515 Present Value: $0 Present Value: $174,515 

Mitigation Benefits: $174,515 Mitigation Costs: $72,128 

Benefits Minus Costs: $102,387 Benefit-Cost Ratio: 2.42 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 374 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 375 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336900010015, 17111 LUMBERTON DR, CYPRESS, Texas, 77433, Harris 

Benefits: $161,407 Costs: $72,128 BCR: 2.24 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,741 BRV ($/sf): $150.00 Total BRV: $411,150 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.18 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $411,150 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -212.44 Utilities that are not elevated: No 

Height FFE Above 150.18 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 376 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 143.4 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.20 485.0 148.88 475.3 

50 2.00% 149.70 1,025.0 149.46 1,004.5 

100 1.00% 149.80 1,381.0 149.64 1,353.4 

500 0.20% 150.10 2,590.0 150.02 2,538.2 
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06 Nov 2018 Project: Pg 377 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $10,279 0.0% 0.0% $0 

0.0 13.4% 0.0% $55,094 0.0% 0.0% $0 

1.0 23.3% 0.0% $95,798 0.0% 0.0% $0 

2.0 32.1% 0.0% $131,979 0.0% 0.0% $0 

3.0 40.1% 0.0% $164,871 0.0% 0.0% $0 

4.0 47.1% 0.0% $193,652 0.0% 0.0% $0 

5.0 53.2% 0.0% $411,150 0.0% 0.0% $0 

6.0 58.6% 0.0% $411,150 0.0% 0.0% $0 

7.0 63.2% 0.0% $411,150 0.0% 0.0% $0 

8.0 67.2% 0.0% $411,150 0.0% 0.0% $0 

9.0 70.5% 0.0% $411,150 0.0% 0.0% $0 

10.0 73.2% 0.0% $411,150 0.0% 0.0% $0 

11.0 75.4% 0.0% $411,150 0.0% 0.0% $0 

12.0 77.2% 0.0% $411,150 0.0% 0.0% $0 

13.0 78.5% 0.0% $411,150 0.0% 0.0% $0 

14.0 79.5% 0.0% $411,150 0.0% 0.0% $0 

15.0 80.2% 0.0% $411,150 0.0% 0.0% $0 

16.0 80.7% 0.0% $411,150 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 378 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $9,868 0.0% 0.0% $0 

0.0 8.1% 0.0% $33,303 0.0% 0.0% $0 

1.0 13.3% 0.0% $54,683 0.0% 0.0% $0 

2.0 17.9% 0.0% $73,596 0.0% 0.0% $0 

3.0 22.0% 0.0% $90,453 0.0% 0.0% $0 

4.0 25.7% 0.0% $105,666 0.0% 0.0% $0 

5.0 28.8% 0.0% $118,411 0.0% 0.0% $0 

6.0 31.5% 0.0% $129,512 0.0% 0.0% $0 

7.0 33.8% 0.0% $138,969 0.0% 0.0% $0 

8.0 35.7% 0.0% $146,781 0.0% 0.0% $0 

9.0 37.2% 0.0% $152,948 0.0% 0.0% $0 

10.0 38.4% 0.0% $157,882 0.0% 0.0% $0 

11.0 39.2% 0.0% $161,171 0.0% 0.0% $0 

12.0 39.7% 0.0% $163,227 0.0% 0.0% $0 

13.0 40.0% 0.0% $164,460 0.0% 0.0% $0 

14.0 40.0% 0.0% $164,460 0.0% 0.0% $0 

15.0 40.0% 0.0% $164,460 0.0% 0.0% $0 

16.0 40.0% 0.0% $164,460 0.0% 0.0% $0 
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06 Nov 2018 Project: Pg 379 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 
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06 Nov 2018 Project: Pg 380 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 381 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 382 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $10,708 Annual: $0 Annual: $10,708 

Present Value: $147,785 Present Value: $0 Present Value: $147,785 

Mitigation Benefits: $147,785 Mitigation Costs: $72,128 

Benefits Minus Costs: $75,657 Benefit-Cost Ratio: 2.05 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 383 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 384 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336900010017, 17119 LUMBERTON DR, CYPRESS, Texas, 77433, Harris 

Benefits: $136,831 Costs: $72,128 BCR: 1.90 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,342 BRV ($/sf): $150.00 Total BRV: $351,300 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.19 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $351,300 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -212.44 Utilities that are not elevated: No 

Height FFE Above 150.19 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 
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06 Nov 2018 Project: Pg 385 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 143.4 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.20 485.0 148.88 475.3 

50 2.00% 149.70 1,025.0 149.46 1,004.5 

100 1.00% 149.80 1,381.0 149.64 1,353.4 

500 0.20% 150.10 2,590.0 150.02 2,538.2 
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06 Nov 2018 Project: Pg 386 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $8,783 0.0% 0.0% $0 

0.0 13.4% 0.0% $47,074 0.0% 0.0% $0 

1.0 23.3% 0.0% $81,853 0.0% 0.0% $0 

2.0 32.1% 0.0% $112,767 0.0% 0.0% $0 

3.0 40.1% 0.0% $140,871 0.0% 0.0% $0 

4.0 47.1% 0.0% $165,462 0.0% 0.0% $0 

5.0 53.2% 0.0% $351,300 0.0% 0.0% $0 

6.0 58.6% 0.0% $351,300 0.0% 0.0% $0 

7.0 63.2% 0.0% $351,300 0.0% 0.0% $0 

8.0 67.2% 0.0% $351,300 0.0% 0.0% $0 

9.0 70.5% 0.0% $351,300 0.0% 0.0% $0 

10.0 73.2% 0.0% $351,300 0.0% 0.0% $0 

11.0 75.4% 0.0% $351,300 0.0% 0.0% $0 

12.0 77.2% 0.0% $351,300 0.0% 0.0% $0 

13.0 78.5% 0.0% $351,300 0.0% 0.0% $0 

14.0 79.5% 0.0% $351,300 0.0% 0.0% $0 

15.0 80.2% 0.0% $351,300 0.0% 0.0% $0 

16.0 80.7% 0.0% $351,300 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 387 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $8,431 0.0% 0.0% $0 

0.0 8.1% 0.0% $28,455 0.0% 0.0% $0 

1.0 13.3% 0.0% $46,723 0.0% 0.0% $0 

2.0 17.9% 0.0% $62,883 0.0% 0.0% $0 

3.0 22.0% 0.0% $77,286 0.0% 0.0% $0 

4.0 25.7% 0.0% $90,284 0.0% 0.0% $0 

5.0 28.8% 0.0% $101,174 0.0% 0.0% $0 

6.0 31.5% 0.0% $110,660 0.0% 0.0% $0 

7.0 33.8% 0.0% $118,739 0.0% 0.0% $0 

8.0 35.7% 0.0% $125,414 0.0% 0.0% $0 

9.0 37.2% 0.0% $130,684 0.0% 0.0% $0 

10.0 38.4% 0.0% $134,899 0.0% 0.0% $0 

11.0 39.2% 0.0% $137,710 0.0% 0.0% $0 

12.0 39.7% 0.0% $139,466 0.0% 0.0% $0 

13.0 40.0% 0.0% $140,520 0.0% 0.0% $0 

14.0 40.0% 0.0% $140,520 0.0% 0.0% $0 

15.0 40.0% 0.0% $140,520 0.0% 0.0% $0 

16.0 40.0% 0.0% $140,520 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 388 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 389 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 390 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 391 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $8,928 Annual: $0 Annual: $8,928 

Present Value: $123,209 Present Value: $0 Present Value: $123,209 

Mitigation Benefits: $123,209 Mitigation Costs: $72,128 

Benefits Minus Costs: $51,081 Benefit-Cost Ratio: 1.71 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 392 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



        

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

          

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 393 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336900020001, 18730 TOWN BLUFF DR, CYPRESS, Texas, 77433, Harris 

Benefits: $151,422 Costs: $72,128 BCR: 2.10 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,411 BRV ($/sf): $150.00 Total BRV: $361,650 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.57 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $361,650 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -212.73 Utilities that are not elevated: No 

Height FFE Above 150.57 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 394 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.3 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.60 485.0 149.28 475.3 

50 2.00% 149.90 1,025.0 149.66 1,004.5 

100 1.00% 150.00 1,381.0 149.84 1,353.4 

500 0.20% 150.30 2,590.0 150.22 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 395 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $9,041 0.0% 0.0% $0 

0.0 13.4% 0.0% $48,461 0.0% 0.0% $0 

1.0 23.3% 0.0% $84,264 0.0% 0.0% $0 

2.0 32.1% 0.0% $116,090 0.0% 0.0% $0 

3.0 40.1% 0.0% $145,022 0.0% 0.0% $0 

4.0 47.1% 0.0% $170,337 0.0% 0.0% $0 

5.0 53.2% 0.0% $361,650 0.0% 0.0% $0 

6.0 58.6% 0.0% $361,650 0.0% 0.0% $0 

7.0 63.2% 0.0% $361,650 0.0% 0.0% $0 

8.0 67.2% 0.0% $361,650 0.0% 0.0% $0 

9.0 70.5% 0.0% $361,650 0.0% 0.0% $0 

10.0 73.2% 0.0% $361,650 0.0% 0.0% $0 

11.0 75.4% 0.0% $361,650 0.0% 0.0% $0 

12.0 77.2% 0.0% $361,650 0.0% 0.0% $0 

13.0 78.5% 0.0% $361,650 0.0% 0.0% $0 

14.0 79.5% 0.0% $361,650 0.0% 0.0% $0 

15.0 80.2% 0.0% $361,650 0.0% 0.0% $0 

16.0 80.7% 0.0% $361,650 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 396 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $8,680 0.0% 0.0% $0 

0.0 8.1% 0.0% $29,294 0.0% 0.0% $0 

1.0 13.3% 0.0% $48,099 0.0% 0.0% $0 

2.0 17.9% 0.0% $64,735 0.0% 0.0% $0 

3.0 22.0% 0.0% $79,563 0.0% 0.0% $0 

4.0 25.7% 0.0% $92,944 0.0% 0.0% $0 

5.0 28.8% 0.0% $104,155 0.0% 0.0% $0 

6.0 31.5% 0.0% $113,920 0.0% 0.0% $0 

7.0 33.8% 0.0% $122,238 0.0% 0.0% $0 

8.0 35.7% 0.0% $129,109 0.0% 0.0% $0 

9.0 37.2% 0.0% $134,534 0.0% 0.0% $0 

10.0 38.4% 0.0% $138,874 0.0% 0.0% $0 

11.0 39.2% 0.0% $141,767 0.0% 0.0% $0 

12.0 39.7% 0.0% $143,575 0.0% 0.0% $0 

13.0 40.0% 0.0% $144,660 0.0% 0.0% $0 

14.0 40.0% 0.0% $144,660 0.0% 0.0% $0 

15.0 40.0% 0.0% $144,660 0.0% 0.0% $0 

16.0 40.0% 0.0% $144,660 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 397 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 398 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 399 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 400 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $9,985 Annual: $0 Annual: $9,985 

Present Value: $137,800 Present Value: $0 Present Value: $137,800 

Mitigation Benefits: $137,800 Mitigation Costs: $72,128 

Benefits Minus Costs: $65,672 Benefit-Cost Ratio: 1.91 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 401 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



        

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

          

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 402 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336900020002, 18726 TOWN BLUFF DR, CYPRESS, Texas, 77433, Harris 

Benefits: $121,810 Costs: $72,128 BCR: 1.69 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,091 BRV ($/sf): $150.00 Total BRV: $313,650 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.60 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $313,650 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -212.73 Utilities that are not elevated: No 

Height FFE Above 150.60 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 403 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.3 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.60 485.0 149.28 475.3 

50 2.00% 149.90 1,025.0 149.66 1,004.5 

100 1.00% 150.00 1,381.0 149.84 1,353.4 

500 0.20% 150.30 2,590.0 150.22 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 404 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $7,841 0.0% 0.0% $0 

0.0 13.4% 0.0% $42,029 0.0% 0.0% $0 

1.0 23.3% 0.0% $73,080 0.0% 0.0% $0 

2.0 32.1% 0.0% $100,682 0.0% 0.0% $0 

3.0 40.1% 0.0% $125,774 0.0% 0.0% $0 

4.0 47.1% 0.0% $147,729 0.0% 0.0% $0 

5.0 53.2% 0.0% $313,650 0.0% 0.0% $0 

6.0 58.6% 0.0% $313,650 0.0% 0.0% $0 

7.0 63.2% 0.0% $313,650 0.0% 0.0% $0 

8.0 67.2% 0.0% $313,650 0.0% 0.0% $0 

9.0 70.5% 0.0% $313,650 0.0% 0.0% $0 

10.0 73.2% 0.0% $313,650 0.0% 0.0% $0 

11.0 75.4% 0.0% $313,650 0.0% 0.0% $0 

12.0 77.2% 0.0% $313,650 0.0% 0.0% $0 

13.0 78.5% 0.0% $313,650 0.0% 0.0% $0 

14.0 79.5% 0.0% $313,650 0.0% 0.0% $0 

15.0 80.2% 0.0% $313,650 0.0% 0.0% $0 

16.0 80.7% 0.0% $313,650 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 405 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $7,528 0.0% 0.0% $0 

0.0 8.1% 0.0% $25,406 0.0% 0.0% $0 

1.0 13.3% 0.0% $41,715 0.0% 0.0% $0 

2.0 17.9% 0.0% $56,143 0.0% 0.0% $0 

3.0 22.0% 0.0% $69,003 0.0% 0.0% $0 

4.0 25.7% 0.0% $80,608 0.0% 0.0% $0 

5.0 28.8% 0.0% $90,331 0.0% 0.0% $0 

6.0 31.5% 0.0% $98,800 0.0% 0.0% $0 

7.0 33.8% 0.0% $106,014 0.0% 0.0% $0 

8.0 35.7% 0.0% $111,973 0.0% 0.0% $0 

9.0 37.2% 0.0% $116,678 0.0% 0.0% $0 

10.0 38.4% 0.0% $120,442 0.0% 0.0% $0 

11.0 39.2% 0.0% $122,951 0.0% 0.0% $0 

12.0 39.7% 0.0% $124,519 0.0% 0.0% $0 

13.0 40.0% 0.0% $125,460 0.0% 0.0% $0 

14.0 40.0% 0.0% $125,460 0.0% 0.0% $0 

15.0 40.0% 0.0% $125,460 0.0% 0.0% $0 

16.0 40.0% 0.0% $125,460 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 406 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 407 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 408 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 409 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $7,839 Annual: $0 Annual: $7,839 

Present Value: $108,188 Present Value: $0 Present Value: $108,188 

Mitigation Benefits: $108,188 Mitigation Costs: $72,128 

Benefits Minus Costs: $36,060 Benefit-Cost Ratio: 1.50 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 410 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



        

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

          

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 411 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336900020003, 18722 TOWN BLUFF DR, CYPRESS, Texas, 77433, Harris 

Benefits: $337,729 Costs: $72,128 BCR: 4.68 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,868 BRV ($/sf): $150.00 Total BRV: $430,200 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.24 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $430,200 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -212.73 Utilities that are not elevated: No 

Height FFE Above 150.24 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 412 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.3 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.60 485.0 149.28 475.3 

50 2.00% 149.90 1,025.0 149.66 1,004.5 

100 1.00% 150.00 1,381.0 149.84 1,353.4 

500 0.20% 150.30 2,590.0 150.22 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 413 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $10,755 0.0% 0.0% $0 

0.0 13.4% 0.0% $57,647 0.0% 0.0% $0 

1.0 23.3% 0.0% $100,237 0.0% 0.0% $0 

2.0 32.1% 0.0% $138,094 0.0% 0.0% $0 

3.0 40.1% 0.0% $172,510 0.0% 0.0% $0 

4.0 47.1% 0.0% $202,624 0.0% 0.0% $0 

5.0 53.2% 0.0% $430,200 0.0% 0.0% $0 

6.0 58.6% 0.0% $430,200 0.0% 0.0% $0 

7.0 63.2% 0.0% $430,200 0.0% 0.0% $0 

8.0 67.2% 0.0% $430,200 0.0% 0.0% $0 

9.0 70.5% 0.0% $430,200 0.0% 0.0% $0 

10.0 73.2% 0.0% $430,200 0.0% 0.0% $0 

11.0 75.4% 0.0% $430,200 0.0% 0.0% $0 

12.0 77.2% 0.0% $430,200 0.0% 0.0% $0 

13.0 78.5% 0.0% $430,200 0.0% 0.0% $0 

14.0 79.5% 0.0% $430,200 0.0% 0.0% $0 

15.0 80.2% 0.0% $430,200 0.0% 0.0% $0 

16.0 80.7% 0.0% $430,200 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 414 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $10,325 0.0% 0.0% $0 

0.0 8.1% 0.0% $34,846 0.0% 0.0% $0 

1.0 13.3% 0.0% $57,217 0.0% 0.0% $0 

2.0 17.9% 0.0% $77,006 0.0% 0.0% $0 

3.0 22.0% 0.0% $94,644 0.0% 0.0% $0 

4.0 25.7% 0.0% $110,561 0.0% 0.0% $0 

5.0 28.8% 0.0% $123,898 0.0% 0.0% $0 

6.0 31.5% 0.0% $135,513 0.0% 0.0% $0 

7.0 33.8% 0.0% $145,408 0.0% 0.0% $0 

8.0 35.7% 0.0% $153,581 0.0% 0.0% $0 

9.0 37.2% 0.0% $160,034 0.0% 0.0% $0 

10.0 38.4% 0.0% $165,197 0.0% 0.0% $0 

11.0 39.2% 0.0% $168,638 0.0% 0.0% $0 

12.0 39.7% 0.0% $170,789 0.0% 0.0% $0 

13.0 40.0% 0.0% $172,080 0.0% 0.0% $0 

14.0 40.0% 0.0% $172,080 0.0% 0.0% $0 

15.0 40.0% 0.0% $172,080 0.0% 0.0% $0 

16.0 40.0% 0.0% $172,080 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 415 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 416 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 417 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 418 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $23,485 Annual: $0 Annual: $23,485 

Present Value: $324,107 Present Value: $0 Present Value: $324,107 

Mitigation Benefits: $324,107 Mitigation Costs: $72,128 

Benefits Minus Costs: $251,979 Benefit-Cost Ratio: 4.49 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 419 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 420 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336900020008, 17110 LUMBERTON DR, CYPRESS, Texas, 77433, Harris 

Benefits: $329,643 Costs: $72,128 BCR: 4.57 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,915 BRV ($/sf): $150.00 Total BRV: $437,250 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.27 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $437,250 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -212.73 Utilities that are not elevated: No 

Height FFE Above 150.27 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

          

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 421 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.3 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.60 485.0 149.28 475.3 

50 2.00% 149.90 1,025.0 149.66 1,004.5 

100 1.00% 150.00 1,381.0 149.84 1,353.4 

500 0.20% 150.30 2,590.0 150.22 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 422 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $10,931 0.0% 0.0% $0 

0.0 13.4% 0.0% $58,592 0.0% 0.0% $0 

1.0 23.3% 0.0% $101,879 0.0% 0.0% $0 

2.0 32.1% 0.0% $140,357 0.0% 0.0% $0 

3.0 40.1% 0.0% $175,337 0.0% 0.0% $0 

4.0 47.1% 0.0% $205,945 0.0% 0.0% $0 

5.0 53.2% 0.0% $437,250 0.0% 0.0% $0 

6.0 58.6% 0.0% $437,250 0.0% 0.0% $0 

7.0 63.2% 0.0% $437,250 0.0% 0.0% $0 

8.0 67.2% 0.0% $437,250 0.0% 0.0% $0 

9.0 70.5% 0.0% $437,250 0.0% 0.0% $0 

10.0 73.2% 0.0% $437,250 0.0% 0.0% $0 

11.0 75.4% 0.0% $437,250 0.0% 0.0% $0 

12.0 77.2% 0.0% $437,250 0.0% 0.0% $0 

13.0 78.5% 0.0% $437,250 0.0% 0.0% $0 

14.0 79.5% 0.0% $437,250 0.0% 0.0% $0 

15.0 80.2% 0.0% $437,250 0.0% 0.0% $0 

16.0 80.7% 0.0% $437,250 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 423 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $10,494 0.0% 0.0% $0 

0.0 8.1% 0.0% $35,417 0.0% 0.0% $0 

1.0 13.3% 0.0% $58,154 0.0% 0.0% $0 

2.0 17.9% 0.0% $78,268 0.0% 0.0% $0 

3.0 22.0% 0.0% $96,195 0.0% 0.0% $0 

4.0 25.7% 0.0% $112,373 0.0% 0.0% $0 

5.0 28.8% 0.0% $125,928 0.0% 0.0% $0 

6.0 31.5% 0.0% $137,734 0.0% 0.0% $0 

7.0 33.8% 0.0% $147,791 0.0% 0.0% $0 

8.0 35.7% 0.0% $156,098 0.0% 0.0% $0 

9.0 37.2% 0.0% $162,657 0.0% 0.0% $0 

10.0 38.4% 0.0% $167,904 0.0% 0.0% $0 

11.0 39.2% 0.0% $171,402 0.0% 0.0% $0 

12.0 39.7% 0.0% $173,588 0.0% 0.0% $0 

13.0 40.0% 0.0% $174,900 0.0% 0.0% $0 

14.0 40.0% 0.0% $174,900 0.0% 0.0% $0 

15.0 40.0% 0.0% $174,900 0.0% 0.0% $0 

16.0 40.0% 0.0% $174,900 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 424 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 425 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 426 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 427 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $22,899 Annual: $0 Annual: $22,899 

Present Value: $316,021 Present Value: $0 Present Value: $316,021 

Mitigation Benefits: $316,021 Mitigation Costs: $72,128 

Benefits Minus Costs: $243,893 Benefit-Cost Ratio: 4.38 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 428 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 429 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336900020009, 17106 LUMBERTON DR, CYPRESS, Texas, 77433, Harris 

Benefits: $192,299 Costs: $72,128 BCR: 2.67 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,158 BRV ($/sf): $150.00 Total BRV: $473,700 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.57 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $473,700 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -212.73 Utilities that are not elevated: No 

Height FFE Above 150.57 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 430 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.3 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.60 485.0 149.28 475.3 

50 2.00% 149.90 1,025.0 149.66 1,004.5 

100 1.00% 150.00 1,381.0 149.84 1,353.4 

500 0.20% 150.30 2,590.0 150.22 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 431 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $11,843 0.0% 0.0% $0 

0.0 13.4% 0.0% $63,476 0.0% 0.0% $0 

1.0 23.3% 0.0% $110,372 0.0% 0.0% $0 

2.0 32.1% 0.0% $152,058 0.0% 0.0% $0 

3.0 40.1% 0.0% $189,954 0.0% 0.0% $0 

4.0 47.1% 0.0% $223,113 0.0% 0.0% $0 

5.0 53.2% 0.0% $473,700 0.0% 0.0% $0 

6.0 58.6% 0.0% $473,700 0.0% 0.0% $0 

7.0 63.2% 0.0% $473,700 0.0% 0.0% $0 

8.0 67.2% 0.0% $473,700 0.0% 0.0% $0 

9.0 70.5% 0.0% $473,700 0.0% 0.0% $0 

10.0 73.2% 0.0% $473,700 0.0% 0.0% $0 

11.0 75.4% 0.0% $473,700 0.0% 0.0% $0 

12.0 77.2% 0.0% $473,700 0.0% 0.0% $0 

13.0 78.5% 0.0% $473,700 0.0% 0.0% $0 

14.0 79.5% 0.0% $473,700 0.0% 0.0% $0 

15.0 80.2% 0.0% $473,700 0.0% 0.0% $0 

16.0 80.7% 0.0% $473,700 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 432 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $11,369 0.0% 0.0% $0 

0.0 8.1% 0.0% $38,370 0.0% 0.0% $0 

1.0 13.3% 0.0% $63,002 0.0% 0.0% $0 

2.0 17.9% 0.0% $84,792 0.0% 0.0% $0 

3.0 22.0% 0.0% $104,214 0.0% 0.0% $0 

4.0 25.7% 0.0% $121,741 0.0% 0.0% $0 

5.0 28.8% 0.0% $136,426 0.0% 0.0% $0 

6.0 31.5% 0.0% $149,216 0.0% 0.0% $0 

7.0 33.8% 0.0% $160,111 0.0% 0.0% $0 

8.0 35.7% 0.0% $169,111 0.0% 0.0% $0 

9.0 37.2% 0.0% $176,216 0.0% 0.0% $0 

10.0 38.4% 0.0% $181,901 0.0% 0.0% $0 

11.0 39.2% 0.0% $185,690 0.0% 0.0% $0 

12.0 39.7% 0.0% $188,059 0.0% 0.0% $0 

13.0 40.0% 0.0% $189,480 0.0% 0.0% $0 

14.0 40.0% 0.0% $189,480 0.0% 0.0% $0 

15.0 40.0% 0.0% $189,480 0.0% 0.0% $0 

16.0 40.0% 0.0% $189,480 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 433 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 434 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 435 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 436 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $12,947 Annual: $0 Annual: $12,947 

Present Value: $178,677 Present Value: $0 Present Value: $178,677 

Mitigation Benefits: $178,677 Mitigation Costs: $72,128 

Benefits Minus Costs: $106,549 Benefit-Cost Ratio: 2.48 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 437 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 438 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336900020010, 17102 LUMBERTON DR, CYPRESS, Texas, 77433, Harris 

Benefits: $278,011 Costs: $72,128 BCR: 3.85 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,218 BRV ($/sf): $150.00 Total BRV: $482,700 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.40 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $482,700 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -212.73 Utilities that are not elevated: No 

Height FFE Above 150.40 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 439 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.3 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.60 485.0 149.28 475.3 

50 2.00% 149.90 1,025.0 149.66 1,004.5 

100 1.00% 150.00 1,381.0 149.84 1,353.4 

500 0.20% 150.30 2,590.0 150.22 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 440 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $12,068 0.0% 0.0% $0 

0.0 13.4% 0.0% $64,682 0.0% 0.0% $0 

1.0 23.3% 0.0% $112,469 0.0% 0.0% $0 

2.0 32.1% 0.0% $154,947 0.0% 0.0% $0 

3.0 40.1% 0.0% $193,563 0.0% 0.0% $0 

4.0 47.1% 0.0% $227,352 0.0% 0.0% $0 

5.0 53.2% 0.0% $482,700 0.0% 0.0% $0 

6.0 58.6% 0.0% $482,700 0.0% 0.0% $0 

7.0 63.2% 0.0% $482,700 0.0% 0.0% $0 

8.0 67.2% 0.0% $482,700 0.0% 0.0% $0 

9.0 70.5% 0.0% $482,700 0.0% 0.0% $0 

10.0 73.2% 0.0% $482,700 0.0% 0.0% $0 

11.0 75.4% 0.0% $482,700 0.0% 0.0% $0 

12.0 77.2% 0.0% $482,700 0.0% 0.0% $0 

13.0 78.5% 0.0% $482,700 0.0% 0.0% $0 

14.0 79.5% 0.0% $482,700 0.0% 0.0% $0 

15.0 80.2% 0.0% $482,700 0.0% 0.0% $0 

16.0 80.7% 0.0% $482,700 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 441 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $11,585 0.0% 0.0% $0 

0.0 8.1% 0.0% $39,099 0.0% 0.0% $0 

1.0 13.3% 0.0% $64,199 0.0% 0.0% $0 

2.0 17.9% 0.0% $86,403 0.0% 0.0% $0 

3.0 22.0% 0.0% $106,194 0.0% 0.0% $0 

4.0 25.7% 0.0% $124,054 0.0% 0.0% $0 

5.0 28.8% 0.0% $139,018 0.0% 0.0% $0 

6.0 31.5% 0.0% $152,051 0.0% 0.0% $0 

7.0 33.8% 0.0% $163,153 0.0% 0.0% $0 

8.0 35.7% 0.0% $172,324 0.0% 0.0% $0 

9.0 37.2% 0.0% $179,564 0.0% 0.0% $0 

10.0 38.4% 0.0% $185,357 0.0% 0.0% $0 

11.0 39.2% 0.0% $189,218 0.0% 0.0% $0 

12.0 39.7% 0.0% $191,632 0.0% 0.0% $0 

13.0 40.0% 0.0% $193,080 0.0% 0.0% $0 

14.0 40.0% 0.0% $193,080 0.0% 0.0% $0 

15.0 40.0% 0.0% $193,080 0.0% 0.0% $0 

16.0 40.0% 0.0% $193,080 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 442 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 443 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 444 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 445 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $19,158 Annual: $0 Annual: $19,158 

Present Value: $264,389 Present Value: $0 Present Value: $264,389 

Mitigation Benefits: $264,389 Mitigation Costs: $72,128 

Benefits Minus Costs: $192,261 Benefit-Cost Ratio: 3.67 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 446 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 447 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910010001, 18626 PRINCE RANCH DR, CYPRESS, Texas, 77433, Harris 

Benefits: $535,370 Costs: $72,128 BCR: 7.42 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,165 BRV ($/sf): $150.00 Total BRV: $324,750 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.34 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $324,750 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.86 Utilities that are not elevated: No 

Height FFE Above 150.34 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 448 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.7 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.30 485.0 149.98 475.3 

50 2.00% 150.60 1,025.0 150.36 1,004.5 

100 1.00% 150.80 1,381.0 150.64 1,353.4 

500 0.20% 151.10 2,590.0 151.02 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 449 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $8,119 0.0% 0.0% $0 

0.0 13.4% 0.0% $43,517 0.0% 0.0% $0 

1.0 23.3% 0.0% $75,667 0.0% 0.0% $0 

2.0 32.1% 0.0% $104,245 0.0% 0.0% $0 

3.0 40.1% 0.0% $130,225 0.0% 0.0% $0 

4.0 47.1% 0.0% $152,957 0.0% 0.0% $0 

5.0 53.2% 0.0% $324,750 0.0% 0.0% $0 

6.0 58.6% 0.0% $324,750 0.0% 0.0% $0 

7.0 63.2% 0.0% $324,750 0.0% 0.0% $0 

8.0 67.2% 0.0% $324,750 0.0% 0.0% $0 

9.0 70.5% 0.0% $324,750 0.0% 0.0% $0 

10.0 73.2% 0.0% $324,750 0.0% 0.0% $0 

11.0 75.4% 0.0% $324,750 0.0% 0.0% $0 

12.0 77.2% 0.0% $324,750 0.0% 0.0% $0 

13.0 78.5% 0.0% $324,750 0.0% 0.0% $0 

14.0 79.5% 0.0% $324,750 0.0% 0.0% $0 

15.0 80.2% 0.0% $324,750 0.0% 0.0% $0 

16.0 80.7% 0.0% $324,750 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 450 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $7,794 0.0% 0.0% $0 

0.0 8.1% 0.0% $26,305 0.0% 0.0% $0 

1.0 13.3% 0.0% $43,192 0.0% 0.0% $0 

2.0 17.9% 0.0% $58,130 0.0% 0.0% $0 

3.0 22.0% 0.0% $71,445 0.0% 0.0% $0 

4.0 25.7% 0.0% $83,461 0.0% 0.0% $0 

5.0 28.8% 0.0% $93,528 0.0% 0.0% $0 

6.0 31.5% 0.0% $102,296 0.0% 0.0% $0 

7.0 33.8% 0.0% $109,766 0.0% 0.0% $0 

8.0 35.7% 0.0% $115,936 0.0% 0.0% $0 

9.0 37.2% 0.0% $120,807 0.0% 0.0% $0 

10.0 38.4% 0.0% $124,704 0.0% 0.0% $0 

11.0 39.2% 0.0% $127,302 0.0% 0.0% $0 

12.0 39.7% 0.0% $128,926 0.0% 0.0% $0 

13.0 40.0% 0.0% $129,900 0.0% 0.0% $0 

14.0 40.0% 0.0% $129,900 0.0% 0.0% $0 

15.0 40.0% 0.0% $129,900 0.0% 0.0% $0 

16.0 40.0% 0.0% $129,900 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 451 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 452 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 453 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 454 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $37,806 Annual: $0 Annual: $37,806 

Present Value: $521,748 Present Value: $0 Present Value: $521,748 

Mitigation Benefits: $521,748 Mitigation Costs: $72,128 

Benefits Minus Costs: $449,620 Benefit-Cost Ratio: 7.23 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 455 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 456 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910010002, 18622 PRINCE RANCH DR, CYPRESS, Texas, 77433, Harris 

Benefits: $568,715 Costs: $72,128 BCR: 7.88 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,301 BRV ($/sf): $150.00 Total BRV: $345,150 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.34 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $345,150 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.86 Utilities that are not elevated: No 

Height FFE Above 150.34 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 457 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.7 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.30 485.0 149.98 475.3 

50 2.00% 150.60 1,025.0 150.36 1,004.5 

100 1.00% 150.80 1,381.0 150.64 1,353.4 

500 0.20% 151.10 2,590.0 151.02 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 458 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $8,629 0.0% 0.0% $0 

0.0 13.4% 0.0% $46,250 0.0% 0.0% $0 

1.0 23.3% 0.0% $80,420 0.0% 0.0% $0 

2.0 32.1% 0.0% $110,793 0.0% 0.0% $0 

3.0 40.1% 0.0% $138,405 0.0% 0.0% $0 

4.0 47.1% 0.0% $162,566 0.0% 0.0% $0 

5.0 53.2% 0.0% $345,150 0.0% 0.0% $0 

6.0 58.6% 0.0% $345,150 0.0% 0.0% $0 

7.0 63.2% 0.0% $345,150 0.0% 0.0% $0 

8.0 67.2% 0.0% $345,150 0.0% 0.0% $0 

9.0 70.5% 0.0% $345,150 0.0% 0.0% $0 

10.0 73.2% 0.0% $345,150 0.0% 0.0% $0 

11.0 75.4% 0.0% $345,150 0.0% 0.0% $0 

12.0 77.2% 0.0% $345,150 0.0% 0.0% $0 

13.0 78.5% 0.0% $345,150 0.0% 0.0% $0 

14.0 79.5% 0.0% $345,150 0.0% 0.0% $0 

15.0 80.2% 0.0% $345,150 0.0% 0.0% $0 

16.0 80.7% 0.0% $345,150 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 459 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $8,284 0.0% 0.0% $0 

0.0 8.1% 0.0% $27,957 0.0% 0.0% $0 

1.0 13.3% 0.0% $45,905 0.0% 0.0% $0 

2.0 17.9% 0.0% $61,782 0.0% 0.0% $0 

3.0 22.0% 0.0% $75,933 0.0% 0.0% $0 

4.0 25.7% 0.0% $88,704 0.0% 0.0% $0 

5.0 28.8% 0.0% $99,403 0.0% 0.0% $0 

6.0 31.5% 0.0% $108,722 0.0% 0.0% $0 

7.0 33.8% 0.0% $116,661 0.0% 0.0% $0 

8.0 35.7% 0.0% $123,219 0.0% 0.0% $0 

9.0 37.2% 0.0% $128,396 0.0% 0.0% $0 

10.0 38.4% 0.0% $132,538 0.0% 0.0% $0 

11.0 39.2% 0.0% $135,299 0.0% 0.0% $0 

12.0 39.7% 0.0% $137,025 0.0% 0.0% $0 

13.0 40.0% 0.0% $138,060 0.0% 0.0% $0 

14.0 40.0% 0.0% $138,060 0.0% 0.0% $0 

15.0 40.0% 0.0% $138,060 0.0% 0.0% $0 

16.0 40.0% 0.0% $138,060 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 460 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 461 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 462 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 463 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $40,222 Annual: $0 Annual: $40,222 

Present Value: $555,093 Present Value: $0 Present Value: $555,093 

Mitigation Benefits: $555,093 Mitigation Costs: $72,128 

Benefits Minus Costs: $482,965 Benefit-Cost Ratio: 7.70 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 464 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 465 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910010006, 18606 PRINCE RANCH DR, CYPRESS, Texas, 77433, Harris 

Benefits: $311,411 Costs: $72,128 BCR: 4.32 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,567 BRV ($/sf): $150.00 Total BRV: $385,050 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.89 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $385,050 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.86 Utilities that are not elevated: No 

Height FFE Above 150.89 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 466 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.7 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.30 485.0 149.98 475.3 

50 2.00% 150.60 1,025.0 150.36 1,004.5 

100 1.00% 150.80 1,381.0 150.64 1,353.4 

500 0.20% 151.10 2,590.0 151.02 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 467 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $9,626 0.0% 0.0% $0 

0.0 13.4% 0.0% $51,597 0.0% 0.0% $0 

1.0 23.3% 0.0% $89,717 0.0% 0.0% $0 

2.0 32.1% 0.0% $123,601 0.0% 0.0% $0 

3.0 40.1% 0.0% $154,405 0.0% 0.0% $0 

4.0 47.1% 0.0% $181,359 0.0% 0.0% $0 

5.0 53.2% 0.0% $385,050 0.0% 0.0% $0 

6.0 58.6% 0.0% $385,050 0.0% 0.0% $0 

7.0 63.2% 0.0% $385,050 0.0% 0.0% $0 

8.0 67.2% 0.0% $385,050 0.0% 0.0% $0 

9.0 70.5% 0.0% $385,050 0.0% 0.0% $0 

10.0 73.2% 0.0% $385,050 0.0% 0.0% $0 

11.0 75.4% 0.0% $385,050 0.0% 0.0% $0 

12.0 77.2% 0.0% $385,050 0.0% 0.0% $0 

13.0 78.5% 0.0% $385,050 0.0% 0.0% $0 

14.0 79.5% 0.0% $385,050 0.0% 0.0% $0 

15.0 80.2% 0.0% $385,050 0.0% 0.0% $0 

16.0 80.7% 0.0% $385,050 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 468 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $9,241 0.0% 0.0% $0 

0.0 8.1% 0.0% $31,189 0.0% 0.0% $0 

1.0 13.3% 0.0% $51,212 0.0% 0.0% $0 

2.0 17.9% 0.0% $68,924 0.0% 0.0% $0 

3.0 22.0% 0.0% $84,711 0.0% 0.0% $0 

4.0 25.7% 0.0% $98,958 0.0% 0.0% $0 

5.0 28.8% 0.0% $110,894 0.0% 0.0% $0 

6.0 31.5% 0.0% $121,291 0.0% 0.0% $0 

7.0 33.8% 0.0% $130,147 0.0% 0.0% $0 

8.0 35.7% 0.0% $137,463 0.0% 0.0% $0 

9.0 37.2% 0.0% $143,239 0.0% 0.0% $0 

10.0 38.4% 0.0% $147,859 0.0% 0.0% $0 

11.0 39.2% 0.0% $150,940 0.0% 0.0% $0 

12.0 39.7% 0.0% $152,865 0.0% 0.0% $0 

13.0 40.0% 0.0% $154,020 0.0% 0.0% $0 

14.0 40.0% 0.0% $154,020 0.0% 0.0% $0 

15.0 40.0% 0.0% $154,020 0.0% 0.0% $0 

16.0 40.0% 0.0% $154,020 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 469 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 470 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 471 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 472 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $21,578 Annual: $0 Annual: $21,578 

Present Value: $297,789 Present Value: $0 Present Value: $297,789 

Mitigation Benefits: $297,789 Mitigation Costs: $72,128 

Benefits Minus Costs: $225,661 Benefit-Cost Ratio: 4.13 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 473 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 474 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910010008, 18603 GARLINGTON DR, CYPRESS, Texas, 77433, Harris 

Benefits: $670,404 Costs: $72,128 BCR: 9.29 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,677 BRV ($/sf): $150.00 Total BRV: $551,550 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.59 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $551,550 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.86 Utilities that are not elevated: No 

Height FFE Above 150.59 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 475 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.7 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.30 485.0 149.98 475.3 

50 2.00% 150.60 1,025.0 150.36 1,004.5 

100 1.00% 150.80 1,381.0 150.64 1,353.4 

500 0.20% 151.10 2,590.0 151.02 2,538.2 
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06 Nov 2018 Project: Pg 476 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $13,789 0.0% 0.0% $0 

0.0 13.4% 0.0% $73,908 0.0% 0.0% $0 

1.0 23.3% 0.0% $128,511 0.0% 0.0% $0 

2.0 32.1% 0.0% $177,048 0.0% 0.0% $0 

3.0 40.1% 0.0% $221,172 0.0% 0.0% $0 

4.0 47.1% 0.0% $259,780 0.0% 0.0% $0 

5.0 53.2% 0.0% $551,550 0.0% 0.0% $0 

6.0 58.6% 0.0% $551,550 0.0% 0.0% $0 

7.0 63.2% 0.0% $551,550 0.0% 0.0% $0 

8.0 67.2% 0.0% $551,550 0.0% 0.0% $0 

9.0 70.5% 0.0% $551,550 0.0% 0.0% $0 

10.0 73.2% 0.0% $551,550 0.0% 0.0% $0 

11.0 75.4% 0.0% $551,550 0.0% 0.0% $0 

12.0 77.2% 0.0% $551,550 0.0% 0.0% $0 

13.0 78.5% 0.0% $551,550 0.0% 0.0% $0 

14.0 79.5% 0.0% $551,550 0.0% 0.0% $0 

15.0 80.2% 0.0% $551,550 0.0% 0.0% $0 

16.0 80.7% 0.0% $551,550 0.0% 0.0% $0 
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06 Nov 2018 Project: Pg 477 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $13,237 0.0% 0.0% $0 

0.0 8.1% 0.0% $44,676 0.0% 0.0% $0 

1.0 13.3% 0.0% $73,356 0.0% 0.0% $0 

2.0 17.9% 0.0% $98,727 0.0% 0.0% $0 

3.0 22.0% 0.0% $121,341 0.0% 0.0% $0 

4.0 25.7% 0.0% $141,748 0.0% 0.0% $0 

5.0 28.8% 0.0% $158,846 0.0% 0.0% $0 

6.0 31.5% 0.0% $173,738 0.0% 0.0% $0 

7.0 33.8% 0.0% $186,424 0.0% 0.0% $0 

8.0 35.7% 0.0% $196,903 0.0% 0.0% $0 

9.0 37.2% 0.0% $205,177 0.0% 0.0% $0 

10.0 38.4% 0.0% $211,795 0.0% 0.0% $0 

11.0 39.2% 0.0% $216,208 0.0% 0.0% $0 

12.0 39.7% 0.0% $218,965 0.0% 0.0% $0 

13.0 40.0% 0.0% $220,620 0.0% 0.0% $0 

14.0 40.0% 0.0% $220,620 0.0% 0.0% $0 

15.0 40.0% 0.0% $220,620 0.0% 0.0% $0 

16.0 40.0% 0.0% $220,620 0.0% 0.0% $0 
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06 Nov 2018 Project: Pg 478 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 
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06 Nov 2018 Project: Pg 479 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 480 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 481 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $47,590 Annual: $0 Annual: $47,590 

Present Value: $656,782 Present Value: $0 Present Value: $656,782 

Mitigation Benefits: $656,782 Mitigation Costs: $72,128 

Benefits Minus Costs: $584,654 Benefit-Cost Ratio: 9.11 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 482 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 483 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910010009, 18607 GARLINGTON DR, CYPRESS, Texas, 77433, Harris 

Benefits: $453,374 Costs: $72,128 BCR: 6.29 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,214 BRV ($/sf): $150.00 Total BRV: $332,100 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.51 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $332,100 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.86 Utilities that are not elevated: No 

Height FFE Above 150.51 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

          

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 484 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.7 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.30 485.0 149.98 475.3 

50 2.00% 150.60 1,025.0 150.36 1,004.5 

100 1.00% 150.80 1,381.0 150.64 1,353.4 

500 0.20% 151.10 2,590.0 151.02 2,538.2 
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06 Nov 2018 Project: Pg 485 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $8,303 0.0% 0.0% $0 

0.0 13.4% 0.0% $44,501 0.0% 0.0% $0 

1.0 23.3% 0.0% $77,379 0.0% 0.0% $0 

2.0 32.1% 0.0% $106,604 0.0% 0.0% $0 

3.0 40.1% 0.0% $133,172 0.0% 0.0% $0 

4.0 47.1% 0.0% $156,419 0.0% 0.0% $0 

5.0 53.2% 0.0% $332,100 0.0% 0.0% $0 

6.0 58.6% 0.0% $332,100 0.0% 0.0% $0 

7.0 63.2% 0.0% $332,100 0.0% 0.0% $0 

8.0 67.2% 0.0% $332,100 0.0% 0.0% $0 

9.0 70.5% 0.0% $332,100 0.0% 0.0% $0 

10.0 73.2% 0.0% $332,100 0.0% 0.0% $0 

11.0 75.4% 0.0% $332,100 0.0% 0.0% $0 

12.0 77.2% 0.0% $332,100 0.0% 0.0% $0 

13.0 78.5% 0.0% $332,100 0.0% 0.0% $0 

14.0 79.5% 0.0% $332,100 0.0% 0.0% $0 

15.0 80.2% 0.0% $332,100 0.0% 0.0% $0 

16.0 80.7% 0.0% $332,100 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 486 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $7,970 0.0% 0.0% $0 

0.0 8.1% 0.0% $26,900 0.0% 0.0% $0 

1.0 13.3% 0.0% $44,169 0.0% 0.0% $0 

2.0 17.9% 0.0% $59,446 0.0% 0.0% $0 

3.0 22.0% 0.0% $73,062 0.0% 0.0% $0 

4.0 25.7% 0.0% $85,350 0.0% 0.0% $0 

5.0 28.8% 0.0% $95,645 0.0% 0.0% $0 

6.0 31.5% 0.0% $104,612 0.0% 0.0% $0 

7.0 33.8% 0.0% $112,250 0.0% 0.0% $0 

8.0 35.7% 0.0% $118,560 0.0% 0.0% $0 

9.0 37.2% 0.0% $123,541 0.0% 0.0% $0 

10.0 38.4% 0.0% $127,526 0.0% 0.0% $0 

11.0 39.2% 0.0% $130,183 0.0% 0.0% $0 

12.0 39.7% 0.0% $131,844 0.0% 0.0% $0 

13.0 40.0% 0.0% $132,840 0.0% 0.0% $0 

14.0 40.0% 0.0% $132,840 0.0% 0.0% $0 

15.0 40.0% 0.0% $132,840 0.0% 0.0% $0 

16.0 40.0% 0.0% $132,840 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 487 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 488 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 489 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 490 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $31,864 Annual: $0 Annual: $31,864 

Present Value: $439,752 Present Value: $0 Present Value: $439,752 

Mitigation Benefits: $439,752 Mitigation Costs: $72,128 

Benefits Minus Costs: $367,624 Benefit-Cost Ratio: 6.10 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 491 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 492 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910010010, 18611 GARLINGTON DR, CYPRESS, Texas, 77433, Harris 

Benefits: $464,192 Costs: $72,128 BCR: 6.44 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,213 BRV ($/sf): $150.00 Total BRV: $331,950 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.49 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $331,950 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.86 Utilities that are not elevated: No 

Height FFE Above 150.49 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 493 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.7 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.30 485.0 149.98 475.3 

50 2.00% 150.60 1,025.0 150.36 1,004.5 

100 1.00% 150.80 1,381.0 150.64 1,353.4 

500 0.20% 151.10 2,590.0 151.02 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 494 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $8,299 0.0% 0.0% $0 

0.0 13.4% 0.0% $44,481 0.0% 0.0% $0 

1.0 23.3% 0.0% $77,344 0.0% 0.0% $0 

2.0 32.1% 0.0% $106,556 0.0% 0.0% $0 

3.0 40.1% 0.0% $133,112 0.0% 0.0% $0 

4.0 47.1% 0.0% $156,348 0.0% 0.0% $0 

5.0 53.2% 0.0% $331,950 0.0% 0.0% $0 

6.0 58.6% 0.0% $331,950 0.0% 0.0% $0 

7.0 63.2% 0.0% $331,950 0.0% 0.0% $0 

8.0 67.2% 0.0% $331,950 0.0% 0.0% $0 

9.0 70.5% 0.0% $331,950 0.0% 0.0% $0 

10.0 73.2% 0.0% $331,950 0.0% 0.0% $0 

11.0 75.4% 0.0% $331,950 0.0% 0.0% $0 

12.0 77.2% 0.0% $331,950 0.0% 0.0% $0 

13.0 78.5% 0.0% $331,950 0.0% 0.0% $0 

14.0 79.5% 0.0% $331,950 0.0% 0.0% $0 

15.0 80.2% 0.0% $331,950 0.0% 0.0% $0 

16.0 80.7% 0.0% $331,950 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 495 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $7,967 0.0% 0.0% $0 

0.0 8.1% 0.0% $26,888 0.0% 0.0% $0 

1.0 13.3% 0.0% $44,149 0.0% 0.0% $0 

2.0 17.9% 0.0% $59,419 0.0% 0.0% $0 

3.0 22.0% 0.0% $73,029 0.0% 0.0% $0 

4.0 25.7% 0.0% $85,311 0.0% 0.0% $0 

5.0 28.8% 0.0% $95,602 0.0% 0.0% $0 

6.0 31.5% 0.0% $104,564 0.0% 0.0% $0 

7.0 33.8% 0.0% $112,199 0.0% 0.0% $0 

8.0 35.7% 0.0% $118,506 0.0% 0.0% $0 

9.0 37.2% 0.0% $123,485 0.0% 0.0% $0 

10.0 38.4% 0.0% $127,469 0.0% 0.0% $0 

11.0 39.2% 0.0% $130,124 0.0% 0.0% $0 

12.0 39.7% 0.0% $131,784 0.0% 0.0% $0 

13.0 40.0% 0.0% $132,780 0.0% 0.0% $0 

14.0 40.0% 0.0% $132,780 0.0% 0.0% $0 

15.0 40.0% 0.0% $132,780 0.0% 0.0% $0 

16.0 40.0% 0.0% $132,780 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 496 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 497 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 498 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 499 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $32,648 Annual: $0 Annual: $32,648 

Present Value: $450,570 Present Value: $0 Present Value: $450,570 

Mitigation Benefits: $450,570 Mitigation Costs: $72,128 

Benefits Minus Costs: $378,442 Benefit-Cost Ratio: 6.25 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 500 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 501 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910010011, 18615 GARLINGTON DR, CYPRESS, Texas, 77433, Harris 

Benefits: $583,368 Costs: $72,128 BCR: 8.09 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,424 BRV ($/sf): $150.00 Total BRV: $363,600 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.36 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $363,600 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.86 Utilities that are not elevated: No 

Height FFE Above 150.36 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 502 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.7 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.30 485.0 149.98 475.3 

50 2.00% 150.60 1,025.0 150.36 1,004.5 

100 1.00% 150.80 1,381.0 150.64 1,353.4 

500 0.20% 151.10 2,590.0 151.02 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 503 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $9,090 0.0% 0.0% $0 

0.0 13.4% 0.0% $48,722 0.0% 0.0% $0 

1.0 23.3% 0.0% $84,719 0.0% 0.0% $0 

2.0 32.1% 0.0% $116,716 0.0% 0.0% $0 

3.0 40.1% 0.0% $145,804 0.0% 0.0% $0 

4.0 47.1% 0.0% $171,256 0.0% 0.0% $0 

5.0 53.2% 0.0% $363,600 0.0% 0.0% $0 

6.0 58.6% 0.0% $363,600 0.0% 0.0% $0 

7.0 63.2% 0.0% $363,600 0.0% 0.0% $0 

8.0 67.2% 0.0% $363,600 0.0% 0.0% $0 

9.0 70.5% 0.0% $363,600 0.0% 0.0% $0 

10.0 73.2% 0.0% $363,600 0.0% 0.0% $0 

11.0 75.4% 0.0% $363,600 0.0% 0.0% $0 

12.0 77.2% 0.0% $363,600 0.0% 0.0% $0 

13.0 78.5% 0.0% $363,600 0.0% 0.0% $0 

14.0 79.5% 0.0% $363,600 0.0% 0.0% $0 

15.0 80.2% 0.0% $363,600 0.0% 0.0% $0 

16.0 80.7% 0.0% $363,600 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 504 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $8,726 0.0% 0.0% $0 

0.0 8.1% 0.0% $29,452 0.0% 0.0% $0 

1.0 13.3% 0.0% $48,359 0.0% 0.0% $0 

2.0 17.9% 0.0% $65,084 0.0% 0.0% $0 

3.0 22.0% 0.0% $79,992 0.0% 0.0% $0 

4.0 25.7% 0.0% $93,445 0.0% 0.0% $0 

5.0 28.8% 0.0% $104,717 0.0% 0.0% $0 

6.0 31.5% 0.0% $114,534 0.0% 0.0% $0 

7.0 33.8% 0.0% $122,897 0.0% 0.0% $0 

8.0 35.7% 0.0% $129,805 0.0% 0.0% $0 

9.0 37.2% 0.0% $135,259 0.0% 0.0% $0 

10.0 38.4% 0.0% $139,622 0.0% 0.0% $0 

11.0 39.2% 0.0% $142,531 0.0% 0.0% $0 

12.0 39.7% 0.0% $144,349 0.0% 0.0% $0 

13.0 40.0% 0.0% $145,440 0.0% 0.0% $0 

14.0 40.0% 0.0% $145,440 0.0% 0.0% $0 

15.0 40.0% 0.0% $145,440 0.0% 0.0% $0 

16.0 40.0% 0.0% $145,440 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 505 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 506 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 507 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 508 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $41,284 Annual: $0 Annual: $41,284 

Present Value: $569,746 Present Value: $0 Present Value: $569,746 

Mitigation Benefits: $569,746 Mitigation Costs: $72,128 

Benefits Minus Costs: $497,618 Benefit-Cost Ratio: 7.90 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 509 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 510 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910010012, 18619 GARLINGTON DR, CYPRESS, Texas, 77433, Harris 

Benefits: $465,253 Costs: $72,128 BCR: 6.45 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 1,775 BRV ($/sf): $150.00 Total BRV: $266,250 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.28 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $266,250 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.72 Utilities that are not elevated: No 

Height FFE Above 150.28 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

     

     

      

     

   

  

   

  

   

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 511 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.6 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.30 485.0 150.10 475.3 

50 2.00% 150.60 1,025.0 150.44 1,004.5 

100 1.00% 150.70 1,381.0 150.62 1,353.4 

500 0.20% 151.10 2,590.0 151.06 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 512 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $6,656 0.0% 0.0% $0 

0.0 13.4% 0.0% $35,678 0.0% 0.0% $0 

1.0 23.3% 0.0% $62,036 0.0% 0.0% $0 

2.0 32.1% 0.0% $85,466 0.0% 0.0% $0 

3.0 40.1% 0.0% $106,766 0.0% 0.0% $0 

4.0 47.1% 0.0% $125,404 0.0% 0.0% $0 

5.0 53.2% 0.0% $266,250 0.0% 0.0% $0 

6.0 58.6% 0.0% $266,250 0.0% 0.0% $0 

7.0 63.2% 0.0% $266,250 0.0% 0.0% $0 

8.0 67.2% 0.0% $266,250 0.0% 0.0% $0 

9.0 70.5% 0.0% $266,250 0.0% 0.0% $0 

10.0 73.2% 0.0% $266,250 0.0% 0.0% $0 

11.0 75.4% 0.0% $266,250 0.0% 0.0% $0 

12.0 77.2% 0.0% $266,250 0.0% 0.0% $0 

13.0 78.5% 0.0% $266,250 0.0% 0.0% $0 

14.0 79.5% 0.0% $266,250 0.0% 0.0% $0 

15.0 80.2% 0.0% $266,250 0.0% 0.0% $0 

16.0 80.7% 0.0% $266,250 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 513 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $6,390 0.0% 0.0% $0 

0.0 8.1% 0.0% $21,566 0.0% 0.0% $0 

1.0 13.3% 0.0% $35,411 0.0% 0.0% $0 

2.0 17.9% 0.0% $47,659 0.0% 0.0% $0 

3.0 22.0% 0.0% $58,575 0.0% 0.0% $0 

4.0 25.7% 0.0% $68,426 0.0% 0.0% $0 

5.0 28.8% 0.0% $76,680 0.0% 0.0% $0 

6.0 31.5% 0.0% $83,869 0.0% 0.0% $0 

7.0 33.8% 0.0% $89,993 0.0% 0.0% $0 

8.0 35.7% 0.0% $95,051 0.0% 0.0% $0 

9.0 37.2% 0.0% $99,045 0.0% 0.0% $0 

10.0 38.4% 0.0% $102,240 0.0% 0.0% $0 

11.0 39.2% 0.0% $104,370 0.0% 0.0% $0 

12.0 39.7% 0.0% $105,701 0.0% 0.0% $0 

13.0 40.0% 0.0% $106,500 0.0% 0.0% $0 

14.0 40.0% 0.0% $106,500 0.0% 0.0% $0 

15.0 40.0% 0.0% $106,500 0.0% 0.0% $0 

16.0 40.0% 0.0% $106,500 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 514 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 515 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 516 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 517 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $32,725 Annual: $0 Annual: $32,725 

Present Value: $451,631 Present Value: $0 Present Value: $451,631 

Mitigation Benefits: $451,631 Mitigation Costs: $72,128 

Benefits Minus Costs: $379,503 Benefit-Cost Ratio: 6.26 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 518 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 519 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910010013, 18623 GARLINGTON DR, CYPRESS, Texas, 77433, Harris 

Benefits: $731,701 Costs: $72,128 BCR: 10.14 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,847 BRV ($/sf): $150.00 Total BRV: $427,050 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.29 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $427,050 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.72 Utilities that are not elevated: No 

Height FFE Above 150.29 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 520 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.6 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.30 485.0 149.98 475.3 

50 2.00% 150.60 1,025.0 150.36 1,004.5 

100 1.00% 150.70 1,381.0 150.54 1,353.4 

500 0.20% 151.10 2,590.0 151.02 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 521 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $10,676 0.0% 0.0% $0 

0.0 13.4% 0.0% $57,225 0.0% 0.0% $0 

1.0 23.3% 0.0% $99,503 0.0% 0.0% $0 

2.0 32.1% 0.0% $137,083 0.0% 0.0% $0 

3.0 40.1% 0.0% $171,247 0.0% 0.0% $0 

4.0 47.1% 0.0% $201,141 0.0% 0.0% $0 

5.0 53.2% 0.0% $427,050 0.0% 0.0% $0 

6.0 58.6% 0.0% $427,050 0.0% 0.0% $0 

7.0 63.2% 0.0% $427,050 0.0% 0.0% $0 

8.0 67.2% 0.0% $427,050 0.0% 0.0% $0 

9.0 70.5% 0.0% $427,050 0.0% 0.0% $0 

10.0 73.2% 0.0% $427,050 0.0% 0.0% $0 

11.0 75.4% 0.0% $427,050 0.0% 0.0% $0 

12.0 77.2% 0.0% $427,050 0.0% 0.0% $0 

13.0 78.5% 0.0% $427,050 0.0% 0.0% $0 

14.0 79.5% 0.0% $427,050 0.0% 0.0% $0 

15.0 80.2% 0.0% $427,050 0.0% 0.0% $0 

16.0 80.7% 0.0% $427,050 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 522 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $10,249 0.0% 0.0% $0 

0.0 8.1% 0.0% $34,591 0.0% 0.0% $0 

1.0 13.3% 0.0% $56,798 0.0% 0.0% $0 

2.0 17.9% 0.0% $76,442 0.0% 0.0% $0 

3.0 22.0% 0.0% $93,951 0.0% 0.0% $0 

4.0 25.7% 0.0% $109,752 0.0% 0.0% $0 

5.0 28.8% 0.0% $122,990 0.0% 0.0% $0 

6.0 31.5% 0.0% $134,521 0.0% 0.0% $0 

7.0 33.8% 0.0% $144,343 0.0% 0.0% $0 

8.0 35.7% 0.0% $152,457 0.0% 0.0% $0 

9.0 37.2% 0.0% $158,863 0.0% 0.0% $0 

10.0 38.4% 0.0% $163,987 0.0% 0.0% $0 

11.0 39.2% 0.0% $167,404 0.0% 0.0% $0 

12.0 39.7% 0.0% $169,539 0.0% 0.0% $0 

13.0 40.0% 0.0% $170,820 0.0% 0.0% $0 

14.0 40.0% 0.0% $170,820 0.0% 0.0% $0 

15.0 40.0% 0.0% $170,820 0.0% 0.0% $0 

16.0 40.0% 0.0% $170,820 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 523 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 524 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 525 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 526 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $52,032 Annual: $0 Annual: $52,032 

Present Value: $718,079 Present Value: $0 Present Value: $718,079 

Mitigation Benefits: $718,079 Mitigation Costs: $72,128 

Benefits Minus Costs: $645,951 Benefit-Cost Ratio: 9.96 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 527 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 528 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910010014, 18627 GARLINGTON DR, CYPRESS, Texas, 77433, Harris 

Benefits: $782,540 Costs: $72,128 BCR: 10.85 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,133 BRV ($/sf): $150.00 Total BRV: $469,950 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.32 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $469,950 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.72 Utilities that are not elevated: No 

Height FFE Above 150.32 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 529 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.6 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.30 485.0 149.98 475.3 

50 2.00% 150.60 1,025.0 150.36 1,004.5 

100 1.00% 150.70 1,381.0 150.54 1,353.4 

500 0.20% 151.10 2,590.0 151.02 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 530 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $11,749 0.0% 0.0% $0 

0.0 13.4% 0.0% $62,973 0.0% 0.0% $0 

1.0 23.3% 0.0% $109,498 0.0% 0.0% $0 

2.0 32.1% 0.0% $150,854 0.0% 0.0% $0 

3.0 40.1% 0.0% $188,450 0.0% 0.0% $0 

4.0 47.1% 0.0% $221,346 0.0% 0.0% $0 

5.0 53.2% 0.0% $469,950 0.0% 0.0% $0 

6.0 58.6% 0.0% $469,950 0.0% 0.0% $0 

7.0 63.2% 0.0% $469,950 0.0% 0.0% $0 

8.0 67.2% 0.0% $469,950 0.0% 0.0% $0 

9.0 70.5% 0.0% $469,950 0.0% 0.0% $0 

10.0 73.2% 0.0% $469,950 0.0% 0.0% $0 

11.0 75.4% 0.0% $469,950 0.0% 0.0% $0 

12.0 77.2% 0.0% $469,950 0.0% 0.0% $0 

13.0 78.5% 0.0% $469,950 0.0% 0.0% $0 

14.0 79.5% 0.0% $469,950 0.0% 0.0% $0 

15.0 80.2% 0.0% $469,950 0.0% 0.0% $0 

16.0 80.7% 0.0% $469,950 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 531 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $11,279 0.0% 0.0% $0 

0.0 8.1% 0.0% $38,066 0.0% 0.0% $0 

1.0 13.3% 0.0% $62,503 0.0% 0.0% $0 

2.0 17.9% 0.0% $84,121 0.0% 0.0% $0 

3.0 22.0% 0.0% $103,389 0.0% 0.0% $0 

4.0 25.7% 0.0% $120,777 0.0% 0.0% $0 

5.0 28.8% 0.0% $135,346 0.0% 0.0% $0 

6.0 31.5% 0.0% $148,034 0.0% 0.0% $0 

7.0 33.8% 0.0% $158,843 0.0% 0.0% $0 

8.0 35.7% 0.0% $167,772 0.0% 0.0% $0 

9.0 37.2% 0.0% $174,821 0.0% 0.0% $0 

10.0 38.4% 0.0% $180,461 0.0% 0.0% $0 

11.0 39.2% 0.0% $184,220 0.0% 0.0% $0 

12.0 39.7% 0.0% $186,570 0.0% 0.0% $0 

13.0 40.0% 0.0% $187,980 0.0% 0.0% $0 

14.0 40.0% 0.0% $187,980 0.0% 0.0% $0 

15.0 40.0% 0.0% $187,980 0.0% 0.0% $0 

16.0 40.0% 0.0% $187,980 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 532 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 533 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 534 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 535 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $55,716 Annual: $0 Annual: $55,716 

Present Value: $768,918 Present Value: $0 Present Value: $768,918 

Mitigation Benefits: $768,918 Mitigation Costs: $72,128 

Benefits Minus Costs: $696,790 Benefit-Cost Ratio: 10.66 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 536 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



        

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

          

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 537 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910020002, 16707 BLOOMING PLUM DR, CYPRESS, Texas, 77433, Harris 

Benefits: $354,749 Costs: $72,128 BCR: 4.92 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,157 BRV ($/sf): $150.00 Total BRV: $323,550 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.67 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $323,550 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.72 Utilities that are not elevated: No 

Height FFE Above 150.67 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 538 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.6 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.30 485.0 149.98 475.3 

50 2.00% 150.60 1,025.0 150.36 1,004.5 

100 1.00% 150.70 1,381.0 150.54 1,353.4 

500 0.20% 151.10 2,590.0 151.02 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 539 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $8,089 0.0% 0.0% $0 

0.0 13.4% 0.0% $43,356 0.0% 0.0% $0 

1.0 23.3% 0.0% $75,387 0.0% 0.0% $0 

2.0 32.1% 0.0% $103,860 0.0% 0.0% $0 

3.0 40.1% 0.0% $129,744 0.0% 0.0% $0 

4.0 47.1% 0.0% $152,392 0.0% 0.0% $0 

5.0 53.2% 0.0% $323,550 0.0% 0.0% $0 

6.0 58.6% 0.0% $323,550 0.0% 0.0% $0 

7.0 63.2% 0.0% $323,550 0.0% 0.0% $0 

8.0 67.2% 0.0% $323,550 0.0% 0.0% $0 

9.0 70.5% 0.0% $323,550 0.0% 0.0% $0 

10.0 73.2% 0.0% $323,550 0.0% 0.0% $0 

11.0 75.4% 0.0% $323,550 0.0% 0.0% $0 

12.0 77.2% 0.0% $323,550 0.0% 0.0% $0 

13.0 78.5% 0.0% $323,550 0.0% 0.0% $0 

14.0 79.5% 0.0% $323,550 0.0% 0.0% $0 

15.0 80.2% 0.0% $323,550 0.0% 0.0% $0 

16.0 80.7% 0.0% $323,550 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 540 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $7,765 0.0% 0.0% $0 

0.0 8.1% 0.0% $26,208 0.0% 0.0% $0 

1.0 13.3% 0.0% $43,032 0.0% 0.0% $0 

2.0 17.9% 0.0% $57,915 0.0% 0.0% $0 

3.0 22.0% 0.0% $71,181 0.0% 0.0% $0 

4.0 25.7% 0.0% $83,152 0.0% 0.0% $0 

5.0 28.8% 0.0% $93,182 0.0% 0.0% $0 

6.0 31.5% 0.0% $101,918 0.0% 0.0% $0 

7.0 33.8% 0.0% $109,360 0.0% 0.0% $0 

8.0 35.7% 0.0% $115,507 0.0% 0.0% $0 

9.0 37.2% 0.0% $120,361 0.0% 0.0% $0 

10.0 38.4% 0.0% $124,243 0.0% 0.0% $0 

11.0 39.2% 0.0% $126,832 0.0% 0.0% $0 

12.0 39.7% 0.0% $128,449 0.0% 0.0% $0 

13.0 40.0% 0.0% $129,420 0.0% 0.0% $0 

14.0 40.0% 0.0% $129,420 0.0% 0.0% $0 

15.0 40.0% 0.0% $129,420 0.0% 0.0% $0 

16.0 40.0% 0.0% $129,420 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 541 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 542 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 543 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 544 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $24,718 Annual: $0 Annual: $24,718 

Present Value: $341,127 Present Value: $0 Present Value: $341,127 

Mitigation Benefits: $341,127 Mitigation Costs: $72,128 

Benefits Minus Costs: $268,999 Benefit-Cost Ratio: 4.73 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 545 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



        

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

          

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 546 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910020003, 16711 BLOOMING PLUM DR, CYPRESS, Texas, 77433, Harris 

Benefits: $487,905 Costs: $72,128 BCR: 6.76 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,367 BRV ($/sf): $150.00 Total BRV: $355,050 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.50 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $355,050 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.72 Utilities that are not elevated: No 

Height FFE Above 150.50 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 547 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.6 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.30 485.0 149.98 475.3 

50 2.00% 150.60 1,025.0 150.36 1,004.5 

100 1.00% 150.70 1,381.0 150.54 1,353.4 

500 0.20% 151.10 2,590.0 151.02 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 548 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $8,876 0.0% 0.0% $0 

0.0 13.4% 0.0% $47,577 0.0% 0.0% $0 

1.0 23.3% 0.0% $82,727 0.0% 0.0% $0 

2.0 32.1% 0.0% $113,971 0.0% 0.0% $0 

3.0 40.1% 0.0% $142,375 0.0% 0.0% $0 

4.0 47.1% 0.0% $167,229 0.0% 0.0% $0 

5.0 53.2% 0.0% $355,050 0.0% 0.0% $0 

6.0 58.6% 0.0% $355,050 0.0% 0.0% $0 

7.0 63.2% 0.0% $355,050 0.0% 0.0% $0 

8.0 67.2% 0.0% $355,050 0.0% 0.0% $0 

9.0 70.5% 0.0% $355,050 0.0% 0.0% $0 

10.0 73.2% 0.0% $355,050 0.0% 0.0% $0 

11.0 75.4% 0.0% $355,050 0.0% 0.0% $0 

12.0 77.2% 0.0% $355,050 0.0% 0.0% $0 

13.0 78.5% 0.0% $355,050 0.0% 0.0% $0 

14.0 79.5% 0.0% $355,050 0.0% 0.0% $0 

15.0 80.2% 0.0% $355,050 0.0% 0.0% $0 

16.0 80.7% 0.0% $355,050 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 549 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $8,521 0.0% 0.0% $0 

0.0 8.1% 0.0% $28,759 0.0% 0.0% $0 

1.0 13.3% 0.0% $47,222 0.0% 0.0% $0 

2.0 17.9% 0.0% $63,554 0.0% 0.0% $0 

3.0 22.0% 0.0% $78,111 0.0% 0.0% $0 

4.0 25.7% 0.0% $91,248 0.0% 0.0% $0 

5.0 28.8% 0.0% $102,254 0.0% 0.0% $0 

6.0 31.5% 0.0% $111,841 0.0% 0.0% $0 

7.0 33.8% 0.0% $120,007 0.0% 0.0% $0 

8.0 35.7% 0.0% $126,753 0.0% 0.0% $0 

9.0 37.2% 0.0% $132,079 0.0% 0.0% $0 

10.0 38.4% 0.0% $136,339 0.0% 0.0% $0 

11.0 39.2% 0.0% $139,180 0.0% 0.0% $0 

12.0 39.7% 0.0% $140,955 0.0% 0.0% $0 

13.0 40.0% 0.0% $142,020 0.0% 0.0% $0 

14.0 40.0% 0.0% $142,020 0.0% 0.0% $0 

15.0 40.0% 0.0% $142,020 0.0% 0.0% $0 

16.0 40.0% 0.0% $142,020 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 550 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 551 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 552 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 553 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $34,366 Annual: $0 Annual: $34,366 

Present Value: $474,283 Present Value: $0 Present Value: $474,283 

Mitigation Benefits: $474,283 Mitigation Costs: $72,128 

Benefits Minus Costs: $402,155 Benefit-Cost Ratio: 6.58 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 554 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



        

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

          

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 555 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910020006, 16727 BLOOMING PLUM DR, CYPRESS, Texas, 77433, Harris 

Benefits: $208,089 Costs: $72,128 BCR: 2.89 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,770 BRV ($/sf): $150.00 Total BRV: $415,500 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.84 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $415,500 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.44 Utilities that are not elevated: No 

Height FFE Above 150.84 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 556 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.5 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 485.0 149.68 475.3 

50 2.00% 150.30 1,025.0 150.06 1,004.5 

100 1.00% 150.50 1,381.0 150.34 1,353.4 

500 0.20% 150.80 2,590.0 150.72 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 557 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $10,388 0.0% 0.0% $0 

0.0 13.4% 0.0% $55,677 0.0% 0.0% $0 

1.0 23.3% 0.0% $96,812 0.0% 0.0% $0 

2.0 32.1% 0.0% $133,376 0.0% 0.0% $0 

3.0 40.1% 0.0% $166,616 0.0% 0.0% $0 

4.0 47.1% 0.0% $195,701 0.0% 0.0% $0 

5.0 53.2% 0.0% $415,500 0.0% 0.0% $0 

6.0 58.6% 0.0% $415,500 0.0% 0.0% $0 

7.0 63.2% 0.0% $415,500 0.0% 0.0% $0 

8.0 67.2% 0.0% $415,500 0.0% 0.0% $0 

9.0 70.5% 0.0% $415,500 0.0% 0.0% $0 

10.0 73.2% 0.0% $415,500 0.0% 0.0% $0 

11.0 75.4% 0.0% $415,500 0.0% 0.0% $0 

12.0 77.2% 0.0% $415,500 0.0% 0.0% $0 

13.0 78.5% 0.0% $415,500 0.0% 0.0% $0 

14.0 79.5% 0.0% $415,500 0.0% 0.0% $0 

15.0 80.2% 0.0% $415,500 0.0% 0.0% $0 

16.0 80.7% 0.0% $415,500 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 558 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $9,972 0.0% 0.0% $0 

0.0 8.1% 0.0% $33,656 0.0% 0.0% $0 

1.0 13.3% 0.0% $55,262 0.0% 0.0% $0 

2.0 17.9% 0.0% $74,375 0.0% 0.0% $0 

3.0 22.0% 0.0% $91,410 0.0% 0.0% $0 

4.0 25.7% 0.0% $106,784 0.0% 0.0% $0 

5.0 28.8% 0.0% $119,664 0.0% 0.0% $0 

6.0 31.5% 0.0% $130,883 0.0% 0.0% $0 

7.0 33.8% 0.0% $140,439 0.0% 0.0% $0 

8.0 35.7% 0.0% $148,334 0.0% 0.0% $0 

9.0 37.2% 0.0% $154,566 0.0% 0.0% $0 

10.0 38.4% 0.0% $159,552 0.0% 0.0% $0 

11.0 39.2% 0.0% $162,876 0.0% 0.0% $0 

12.0 39.7% 0.0% $164,954 0.0% 0.0% $0 

13.0 40.0% 0.0% $166,200 0.0% 0.0% $0 

14.0 40.0% 0.0% $166,200 0.0% 0.0% $0 

15.0 40.0% 0.0% $166,200 0.0% 0.0% $0 

16.0 40.0% 0.0% $166,200 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 559 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 560 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 561 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 562 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $14,091 Annual: $0 Annual: $14,091 

Present Value: $194,467 Present Value: $0 Present Value: $194,467 

Mitigation Benefits: $194,467 Mitigation Costs: $72,128 

Benefits Minus Costs: $122,339 Benefit-Cost Ratio: 2.70 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 563 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        
 

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

06 Nov 2018 Project: Pg 564 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910020009, 18611 NAVARRO BRANCH DR, CYPRESS, Texas, 77433, 
Harris 

Benefits: $175,949 Costs: $72,128 BCR: 2.44 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,950 BRV ($/sf): $150.00 Total BRV: $442,500 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.72 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $442,500 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.15 Utilities that are not elevated: No 

Height FFE Above 150.72 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Version: 5.3 



  

  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

   

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 565 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.8 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.80 485.0 149.48 475.3 

50 2.00% 150.10 1,025.0 149.86 1,004.5 

100 1.00% 150.30 1,381.0 150.14 1,353.4 

500 0.20% 150.60 2,590.0 150.52 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 566 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $11,063 0.0% 0.0% $0 

0.0 13.4% 0.0% $59,295 0.0% 0.0% $0 

1.0 23.3% 0.0% $103,103 0.0% 0.0% $0 

2.0 32.1% 0.0% $142,043 0.0% 0.0% $0 

3.0 40.1% 0.0% $177,443 0.0% 0.0% $0 

4.0 47.1% 0.0% $208,418 0.0% 0.0% $0 

5.0 53.2% 0.0% $442,500 0.0% 0.0% $0 

6.0 58.6% 0.0% $442,500 0.0% 0.0% $0 

7.0 63.2% 0.0% $442,500 0.0% 0.0% $0 

8.0 67.2% 0.0% $442,500 0.0% 0.0% $0 

9.0 70.5% 0.0% $442,500 0.0% 0.0% $0 

10.0 73.2% 0.0% $442,500 0.0% 0.0% $0 

11.0 75.4% 0.0% $442,500 0.0% 0.0% $0 

12.0 77.2% 0.0% $442,500 0.0% 0.0% $0 

13.0 78.5% 0.0% $442,500 0.0% 0.0% $0 

14.0 79.5% 0.0% $442,500 0.0% 0.0% $0 

15.0 80.2% 0.0% $442,500 0.0% 0.0% $0 

16.0 80.7% 0.0% $442,500 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 567 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $10,620 0.0% 0.0% $0 

0.0 8.1% 0.0% $35,843 0.0% 0.0% $0 

1.0 13.3% 0.0% $58,853 0.0% 0.0% $0 

2.0 17.9% 0.0% $79,208 0.0% 0.0% $0 

3.0 22.0% 0.0% $97,350 0.0% 0.0% $0 

4.0 25.7% 0.0% $113,723 0.0% 0.0% $0 

5.0 28.8% 0.0% $127,440 0.0% 0.0% $0 

6.0 31.5% 0.0% $139,388 0.0% 0.0% $0 

7.0 33.8% 0.0% $149,565 0.0% 0.0% $0 

8.0 35.7% 0.0% $157,973 0.0% 0.0% $0 

9.0 37.2% 0.0% $164,610 0.0% 0.0% $0 

10.0 38.4% 0.0% $169,920 0.0% 0.0% $0 

11.0 39.2% 0.0% $173,460 0.0% 0.0% $0 

12.0 39.7% 0.0% $175,673 0.0% 0.0% $0 

13.0 40.0% 0.0% $177,000 0.0% 0.0% $0 

14.0 40.0% 0.0% $177,000 0.0% 0.0% $0 

15.0 40.0% 0.0% $177,000 0.0% 0.0% $0 

16.0 40.0% 0.0% $177,000 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 568 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 569 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 570 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 571 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $11,762 Annual: $0 Annual: $11,762 

Present Value: $162,327 Present Value: $0 Present Value: $162,327 

Mitigation Benefits: $162,327 Mitigation Costs: $72,128 

Benefits Minus Costs: $90,199 Benefit-Cost Ratio: 2.25 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 572 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        
 

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

06 Nov 2018 Project: Pg 573 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910020010, 18615 NAVARRO BRANCH DR, CYPRESS, Texas, 77433, 
Harris 

Benefits: $281,131 Costs: $72,128 BCR: 3.90 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,641 BRV ($/sf): $150.00 Total BRV: $396,150 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.47 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $396,150 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.15 Utilities that are not elevated: No 

Height FFE Above 150.47 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Version: 5.3 



  

  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 574 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.8 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.80 485.0 149.48 475.3 

50 2.00% 150.10 1,025.0 149.86 1,004.5 

100 1.00% 150.30 1,381.0 150.14 1,353.4 

500 0.20% 150.60 2,590.0 150.52 2,538.2 
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06 Nov 2018 Project: Pg 575 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $9,904 0.0% 0.0% $0 

0.0 13.4% 0.0% $53,084 0.0% 0.0% $0 

1.0 23.3% 0.0% $92,303 0.0% 0.0% $0 

2.0 32.1% 0.0% $127,164 0.0% 0.0% $0 

3.0 40.1% 0.0% $158,856 0.0% 0.0% $0 

4.0 47.1% 0.0% $186,587 0.0% 0.0% $0 

5.0 53.2% 0.0% $396,150 0.0% 0.0% $0 

6.0 58.6% 0.0% $396,150 0.0% 0.0% $0 

7.0 63.2% 0.0% $396,150 0.0% 0.0% $0 

8.0 67.2% 0.0% $396,150 0.0% 0.0% $0 

9.0 70.5% 0.0% $396,150 0.0% 0.0% $0 

10.0 73.2% 0.0% $396,150 0.0% 0.0% $0 

11.0 75.4% 0.0% $396,150 0.0% 0.0% $0 

12.0 77.2% 0.0% $396,150 0.0% 0.0% $0 

13.0 78.5% 0.0% $396,150 0.0% 0.0% $0 

14.0 79.5% 0.0% $396,150 0.0% 0.0% $0 

15.0 80.2% 0.0% $396,150 0.0% 0.0% $0 

16.0 80.7% 0.0% $396,150 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 576 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $9,508 0.0% 0.0% $0 

0.0 8.1% 0.0% $32,088 0.0% 0.0% $0 

1.0 13.3% 0.0% $52,688 0.0% 0.0% $0 

2.0 17.9% 0.0% $70,911 0.0% 0.0% $0 

3.0 22.0% 0.0% $87,153 0.0% 0.0% $0 

4.0 25.7% 0.0% $101,811 0.0% 0.0% $0 

5.0 28.8% 0.0% $114,091 0.0% 0.0% $0 

6.0 31.5% 0.0% $124,787 0.0% 0.0% $0 

7.0 33.8% 0.0% $133,899 0.0% 0.0% $0 

8.0 35.7% 0.0% $141,426 0.0% 0.0% $0 

9.0 37.2% 0.0% $147,368 0.0% 0.0% $0 

10.0 38.4% 0.0% $152,122 0.0% 0.0% $0 

11.0 39.2% 0.0% $155,291 0.0% 0.0% $0 

12.0 39.7% 0.0% $157,272 0.0% 0.0% $0 

13.0 40.0% 0.0% $158,460 0.0% 0.0% $0 

14.0 40.0% 0.0% $158,460 0.0% 0.0% $0 

15.0 40.0% 0.0% $158,460 0.0% 0.0% $0 

16.0 40.0% 0.0% $158,460 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 577 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 578 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 579 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 580 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $19,384 Annual: $0 Annual: $19,384 

Present Value: $267,509 Present Value: $0 Present Value: $267,509 

Mitigation Benefits: $267,509 Mitigation Costs: $72,128 

Benefits Minus Costs: $195,381 Benefit-Cost Ratio: 3.71 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 581 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        
 

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

06 Nov 2018 Project: Pg 582 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910020011, 18619 NAVARRO BRANCH DR, CYPRESS, Texas, 77433, 
Harris 

Benefits: $187,060 Costs: $72,128 BCR: 2.59 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,231 BRV ($/sf): $150.00 Total BRV: $484,650 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.49 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $484,650 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.15 Utilities that are not elevated: No 

Height FFE Above 150.49 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Version: 5.3 



  

  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

    

 

          

           

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 583 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.8 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.80 485.0 149.48 475.3 

50 2.00% 150.10 1,025.0 149.86 1,004.5 

100 1.00% 150.30 1,381.0 150.14 1,353.4 

500 0.20% 150.60 2,590.0 150.52 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 584 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $12,116 0.0% 0.0% $0 

0.0 13.4% 0.0% $64,943 0.0% 0.0% $0 

1.0 23.3% 0.0% $112,923 0.0% 0.0% $0 

2.0 32.1% 0.0% $155,573 0.0% 0.0% $0 

3.0 40.1% 0.0% $194,345 0.0% 0.0% $0 

4.0 47.1% 0.0% $228,270 0.0% 0.0% $0 

5.0 53.2% 0.0% $484,650 0.0% 0.0% $0 

6.0 58.6% 0.0% $484,650 0.0% 0.0% $0 

7.0 63.2% 0.0% $484,650 0.0% 0.0% $0 

8.0 67.2% 0.0% $484,650 0.0% 0.0% $0 

9.0 70.5% 0.0% $484,650 0.0% 0.0% $0 

10.0 73.2% 0.0% $484,650 0.0% 0.0% $0 

11.0 75.4% 0.0% $484,650 0.0% 0.0% $0 

12.0 77.2% 0.0% $484,650 0.0% 0.0% $0 

13.0 78.5% 0.0% $484,650 0.0% 0.0% $0 

14.0 79.5% 0.0% $484,650 0.0% 0.0% $0 

15.0 80.2% 0.0% $484,650 0.0% 0.0% $0 

16.0 80.7% 0.0% $484,650 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 585 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $11,632 0.0% 0.0% $0 

0.0 8.1% 0.0% $39,257 0.0% 0.0% $0 

1.0 13.3% 0.0% $64,458 0.0% 0.0% $0 

2.0 17.9% 0.0% $86,752 0.0% 0.0% $0 

3.0 22.0% 0.0% $106,623 0.0% 0.0% $0 

4.0 25.7% 0.0% $124,555 0.0% 0.0% $0 

5.0 28.8% 0.0% $139,579 0.0% 0.0% $0 

6.0 31.5% 0.0% $152,665 0.0% 0.0% $0 

7.0 33.8% 0.0% $163,812 0.0% 0.0% $0 

8.0 35.7% 0.0% $173,020 0.0% 0.0% $0 

9.0 37.2% 0.0% $180,290 0.0% 0.0% $0 

10.0 38.4% 0.0% $186,106 0.0% 0.0% $0 

11.0 39.2% 0.0% $189,983 0.0% 0.0% $0 

12.0 39.7% 0.0% $192,406 0.0% 0.0% $0 

13.0 40.0% 0.0% $193,860 0.0% 0.0% $0 

14.0 40.0% 0.0% $193,860 0.0% 0.0% $0 

15.0 40.0% 0.0% $193,860 0.0% 0.0% $0 

16.0 40.0% 0.0% $193,860 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 586 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 587 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 588 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 589 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $12,567 Annual: $0 Annual: $12,567 

Present Value: $173,438 Present Value: $0 Present Value: $173,438 

Mitigation Benefits: $173,438 Mitigation Costs: $72,128 

Benefits Minus Costs: $101,310 Benefit-Cost Ratio: 2.40 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 590 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

       
 

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

06 Nov 2018 Project: Pg 591 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910020012, 16734 BLACKLAND PRAIRIE DR, CYPRESS, Texas, 77433, 
Harris 

Benefits: $488,434 Costs: $72,128 BCR: 6.77 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,435 BRV ($/sf): $150.00 Total BRV: $515,250 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.50 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $515,250 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.29 Utilities that are not elevated: No 

Height FFE Above 150.50 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Version: 5.3 



  

  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

   

 

          

          

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 592 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.0 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 485.0 149.68 475.3 

50 2.00% 150.30 1,025.0 150.06 1,004.5 

100 1.00% 150.40 1,381.0 150.24 1,353.4 

500 0.20% 150.70 2,590.0 150.62 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 593 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $12,881 0.0% 0.0% $0 

0.0 13.4% 0.0% $69,044 0.0% 0.0% $0 

1.0 23.3% 0.0% $120,053 0.0% 0.0% $0 

2.0 32.1% 0.0% $165,395 0.0% 0.0% $0 

3.0 40.1% 0.0% $206,615 0.0% 0.0% $0 

4.0 47.1% 0.0% $242,683 0.0% 0.0% $0 

5.0 53.2% 0.0% $515,250 0.0% 0.0% $0 

6.0 58.6% 0.0% $515,250 0.0% 0.0% $0 

7.0 63.2% 0.0% $515,250 0.0% 0.0% $0 

8.0 67.2% 0.0% $515,250 0.0% 0.0% $0 

9.0 70.5% 0.0% $515,250 0.0% 0.0% $0 

10.0 73.2% 0.0% $515,250 0.0% 0.0% $0 

11.0 75.4% 0.0% $515,250 0.0% 0.0% $0 

12.0 77.2% 0.0% $515,250 0.0% 0.0% $0 

13.0 78.5% 0.0% $515,250 0.0% 0.0% $0 

14.0 79.5% 0.0% $515,250 0.0% 0.0% $0 

15.0 80.2% 0.0% $515,250 0.0% 0.0% $0 

16.0 80.7% 0.0% $515,250 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 594 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $12,366 0.0% 0.0% $0 

0.0 8.1% 0.0% $41,735 0.0% 0.0% $0 

1.0 13.3% 0.0% $68,528 0.0% 0.0% $0 

2.0 17.9% 0.0% $92,230 0.0% 0.0% $0 

3.0 22.0% 0.0% $113,355 0.0% 0.0% $0 

4.0 25.7% 0.0% $132,419 0.0% 0.0% $0 

5.0 28.8% 0.0% $148,392 0.0% 0.0% $0 

6.0 31.5% 0.0% $162,304 0.0% 0.0% $0 

7.0 33.8% 0.0% $174,155 0.0% 0.0% $0 

8.0 35.7% 0.0% $183,944 0.0% 0.0% $0 

9.0 37.2% 0.0% $191,673 0.0% 0.0% $0 

10.0 38.4% 0.0% $197,856 0.0% 0.0% $0 

11.0 39.2% 0.0% $201,978 0.0% 0.0% $0 

12.0 39.7% 0.0% $204,554 0.0% 0.0% $0 

13.0 40.0% 0.0% $206,100 0.0% 0.0% $0 

14.0 40.0% 0.0% $206,100 0.0% 0.0% $0 

15.0 40.0% 0.0% $206,100 0.0% 0.0% $0 

16.0 40.0% 0.0% $206,100 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 595 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 596 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 597 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 598 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $34,405 Annual: $0 Annual: $34,405 

Present Value: $474,812 Present Value: $0 Present Value: $474,812 

Mitigation Benefits: $474,812 Mitigation Costs: $72,128 

Benefits Minus Costs: $402,684 Benefit-Cost Ratio: 6.58 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 599 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

       
 

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

06 Nov 2018 Project: Pg 600 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910020014, 16726 BLACKLAND PRAIRIE DR, CYPRESS, Texas, 77433, 
Harris 

Benefits: $338,974 Costs: $72,128 BCR: 4.70 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,572 BRV ($/sf): $150.00 Total BRV: $385,800 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.51 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $385,800 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.44 Utilities that are not elevated: No 

Height FFE Above 150.51 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Version: 5.3 



  

  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 601 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.5 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 485.0 149.68 475.3 

50 2.00% 150.30 1,025.0 150.06 1,004.5 

100 1.00% 150.50 1,381.0 150.34 1,353.4 

500 0.20% 150.80 2,590.0 150.72 2,538.2 
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06 Nov 2018 Project: Pg 602 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $9,645 0.0% 0.0% $0 

0.0 13.4% 0.0% $51,697 0.0% 0.0% $0 

1.0 23.3% 0.0% $89,891 0.0% 0.0% $0 

2.0 32.1% 0.0% $123,842 0.0% 0.0% $0 

3.0 40.1% 0.0% $154,706 0.0% 0.0% $0 

4.0 47.1% 0.0% $181,712 0.0% 0.0% $0 

5.0 53.2% 0.0% $385,800 0.0% 0.0% $0 

6.0 58.6% 0.0% $385,800 0.0% 0.0% $0 

7.0 63.2% 0.0% $385,800 0.0% 0.0% $0 

8.0 67.2% 0.0% $385,800 0.0% 0.0% $0 

9.0 70.5% 0.0% $385,800 0.0% 0.0% $0 

10.0 73.2% 0.0% $385,800 0.0% 0.0% $0 

11.0 75.4% 0.0% $385,800 0.0% 0.0% $0 

12.0 77.2% 0.0% $385,800 0.0% 0.0% $0 

13.0 78.5% 0.0% $385,800 0.0% 0.0% $0 

14.0 79.5% 0.0% $385,800 0.0% 0.0% $0 

15.0 80.2% 0.0% $385,800 0.0% 0.0% $0 

16.0 80.7% 0.0% $385,800 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 603 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $9,259 0.0% 0.0% $0 

0.0 8.1% 0.0% $31,250 0.0% 0.0% $0 

1.0 13.3% 0.0% $51,311 0.0% 0.0% $0 

2.0 17.9% 0.0% $69,058 0.0% 0.0% $0 

3.0 22.0% 0.0% $84,876 0.0% 0.0% $0 

4.0 25.7% 0.0% $99,151 0.0% 0.0% $0 

5.0 28.8% 0.0% $111,110 0.0% 0.0% $0 

6.0 31.5% 0.0% $121,527 0.0% 0.0% $0 

7.0 33.8% 0.0% $130,400 0.0% 0.0% $0 

8.0 35.7% 0.0% $137,731 0.0% 0.0% $0 

9.0 37.2% 0.0% $143,518 0.0% 0.0% $0 

10.0 38.4% 0.0% $148,147 0.0% 0.0% $0 

11.0 39.2% 0.0% $151,234 0.0% 0.0% $0 

12.0 39.7% 0.0% $153,163 0.0% 0.0% $0 

13.0 40.0% 0.0% $154,320 0.0% 0.0% $0 

14.0 40.0% 0.0% $154,320 0.0% 0.0% $0 

15.0 40.0% 0.0% $154,320 0.0% 0.0% $0 

16.0 40.0% 0.0% $154,320 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 604 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 605 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 606 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 607 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $23,575 Annual: $0 Annual: $23,575 

Present Value: $325,352 Present Value: $0 Present Value: $325,352 

Mitigation Benefits: $325,352 Mitigation Costs: $72,128 

Benefits Minus Costs: $253,224 Benefit-Cost Ratio: 4.51 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 608 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 609 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910020016, 18614 EMHOUSE LN, CYPRESS, Texas, 77433, Harris 

Benefits: $325,527 Costs: $72,128 BCR: 4.51 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,469 BRV ($/sf): $150.00 Total BRV: $370,350 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.52 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $370,350 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.44 Utilities that are not elevated: No 

Height FFE Above 150.52 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 610 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.5 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 485.0 149.68 475.3 

50 2.00% 150.30 1,025.0 150.06 1,004.5 

100 1.00% 150.50 1,381.0 150.34 1,353.4 

500 0.20% 150.80 2,590.0 150.72 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

     

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 611 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $9,259 0.0% 0.0% $0 

0.0 13.4% 0.0% $49,627 0.0% 0.0% $0 

1.0 23.3% 0.0% $86,292 0.0% 0.0% $0 

2.0 32.1% 0.0% $118,882 0.0% 0.0% $0 

3.0 40.1% 0.0% $148,510 0.0% 0.0% $0 

4.0 47.1% 0.0% $174,435 0.0% 0.0% $0 

5.0 53.2% 0.0% $370,350 0.0% 0.0% $0 

6.0 58.6% 0.0% $370,350 0.0% 0.0% $0 

7.0 63.2% 0.0% $370,350 0.0% 0.0% $0 

8.0 67.2% 0.0% $370,350 0.0% 0.0% $0 

9.0 70.5% 0.0% $370,350 0.0% 0.0% $0 

10.0 73.2% 0.0% $370,350 0.0% 0.0% $0 

11.0 75.4% 0.0% $370,350 0.0% 0.0% $0 

12.0 77.2% 0.0% $370,350 0.0% 0.0% $0 

13.0 78.5% 0.0% $370,350 0.0% 0.0% $0 

14.0 79.5% 0.0% $370,350 0.0% 0.0% $0 

15.0 80.2% 0.0% $370,350 0.0% 0.0% $0 

16.0 80.7% 0.0% $370,350 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 612 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $8,888 0.0% 0.0% $0 

0.0 8.1% 0.0% $29,998 0.0% 0.0% $0 

1.0 13.3% 0.0% $49,257 0.0% 0.0% $0 

2.0 17.9% 0.0% $66,293 0.0% 0.0% $0 

3.0 22.0% 0.0% $81,477 0.0% 0.0% $0 

4.0 25.7% 0.0% $95,180 0.0% 0.0% $0 

5.0 28.8% 0.0% $106,661 0.0% 0.0% $0 

6.0 31.5% 0.0% $116,660 0.0% 0.0% $0 

7.0 33.8% 0.0% $125,178 0.0% 0.0% $0 

8.0 35.7% 0.0% $132,215 0.0% 0.0% $0 

9.0 37.2% 0.0% $137,770 0.0% 0.0% $0 

10.0 38.4% 0.0% $142,214 0.0% 0.0% $0 

11.0 39.2% 0.0% $145,177 0.0% 0.0% $0 

12.0 39.7% 0.0% $147,029 0.0% 0.0% $0 

13.0 40.0% 0.0% $148,140 0.0% 0.0% $0 

14.0 40.0% 0.0% $148,140 0.0% 0.0% $0 

15.0 40.0% 0.0% $148,140 0.0% 0.0% $0 

16.0 40.0% 0.0% $148,140 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 613 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 614 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 615 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 616 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $22,601 Annual: $0 Annual: $22,601 

Present Value: $311,905 Present Value: $0 Present Value: $311,905 

Mitigation Benefits: $311,905 Mitigation Costs: $72,128 

Benefits Minus Costs: $239,777 Benefit-Cost Ratio: 4.32 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 617 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 618 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910020017, 18610 EMHOUSE LN, CYPRESS, Texas, 77433, Harris 

Benefits: $358,117 Costs: $72,128 BCR: 4.97 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,538 BRV ($/sf): $150.00 Total BRV: $380,700 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.46 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $380,700 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.44 Utilities that are not elevated: No 

Height FFE Above 150.46 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 619 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.5 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 485.0 149.68 475.3 

50 2.00% 150.30 1,025.0 150.06 1,004.5 

100 1.00% 150.50 1,381.0 150.34 1,353.4 

500 0.20% 150.80 2,590.0 150.72 2,538.2 
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06 Nov 2018 Project: Pg 620 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $9,518 0.0% 0.0% $0 

0.0 13.4% 0.0% $51,014 0.0% 0.0% $0 

1.0 23.3% 0.0% $88,703 0.0% 0.0% $0 

2.0 32.1% 0.0% $122,205 0.0% 0.0% $0 

3.0 40.1% 0.0% $152,661 0.0% 0.0% $0 

4.0 47.1% 0.0% $179,310 0.0% 0.0% $0 

5.0 53.2% 0.0% $380,700 0.0% 0.0% $0 

6.0 58.6% 0.0% $380,700 0.0% 0.0% $0 

7.0 63.2% 0.0% $380,700 0.0% 0.0% $0 

8.0 67.2% 0.0% $380,700 0.0% 0.0% $0 

9.0 70.5% 0.0% $380,700 0.0% 0.0% $0 

10.0 73.2% 0.0% $380,700 0.0% 0.0% $0 

11.0 75.4% 0.0% $380,700 0.0% 0.0% $0 

12.0 77.2% 0.0% $380,700 0.0% 0.0% $0 

13.0 78.5% 0.0% $380,700 0.0% 0.0% $0 

14.0 79.5% 0.0% $380,700 0.0% 0.0% $0 

15.0 80.2% 0.0% $380,700 0.0% 0.0% $0 

16.0 80.7% 0.0% $380,700 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 621 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $9,137 0.0% 0.0% $0 

0.0 8.1% 0.0% $30,837 0.0% 0.0% $0 

1.0 13.3% 0.0% $50,633 0.0% 0.0% $0 

2.0 17.9% 0.0% $68,145 0.0% 0.0% $0 

3.0 22.0% 0.0% $83,754 0.0% 0.0% $0 

4.0 25.7% 0.0% $97,840 0.0% 0.0% $0 

5.0 28.8% 0.0% $109,642 0.0% 0.0% $0 

6.0 31.5% 0.0% $119,921 0.0% 0.0% $0 

7.0 33.8% 0.0% $128,677 0.0% 0.0% $0 

8.0 35.7% 0.0% $135,910 0.0% 0.0% $0 

9.0 37.2% 0.0% $141,620 0.0% 0.0% $0 

10.0 38.4% 0.0% $146,189 0.0% 0.0% $0 

11.0 39.2% 0.0% $149,234 0.0% 0.0% $0 

12.0 39.7% 0.0% $151,138 0.0% 0.0% $0 

13.0 40.0% 0.0% $152,280 0.0% 0.0% $0 

14.0 40.0% 0.0% $152,280 0.0% 0.0% $0 

15.0 40.0% 0.0% $152,280 0.0% 0.0% $0 

16.0 40.0% 0.0% $152,280 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 622 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 623 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 624 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 625 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $24,962 Annual: $0 Annual: $24,962 

Present Value: $344,495 Present Value: $0 Present Value: $344,495 

Mitigation Benefits: $344,495 Mitigation Costs: $72,128 

Benefits Minus Costs: $272,367 Benefit-Cost Ratio: 4.78 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 626 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 627 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910020018, 18606 EMHOUSE LN, CYPRESS, Texas, 77433, Harris 

Benefits: $341,181 Costs: $72,128 BCR: 4.73 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,562 BRV ($/sf): $150.00 Total BRV: $384,300 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.51 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $384,300 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.44 Utilities that are not elevated: No 

Height FFE Above 150.51 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 628 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.5 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 485.0 149.68 475.3 

50 2.00% 150.30 1,025.0 150.06 1,004.5 

100 1.00% 150.50 1,381.0 150.34 1,353.4 

500 0.20% 150.80 2,590.0 150.72 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 629 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $9,608 0.0% 0.0% $0 

0.0 13.4% 0.0% $51,496 0.0% 0.0% $0 

1.0 23.3% 0.0% $89,542 0.0% 0.0% $0 

2.0 32.1% 0.0% $123,360 0.0% 0.0% $0 

3.0 40.1% 0.0% $154,104 0.0% 0.0% $0 

4.0 47.1% 0.0% $181,005 0.0% 0.0% $0 

5.0 53.2% 0.0% $384,300 0.0% 0.0% $0 

6.0 58.6% 0.0% $384,300 0.0% 0.0% $0 

7.0 63.2% 0.0% $384,300 0.0% 0.0% $0 

8.0 67.2% 0.0% $384,300 0.0% 0.0% $0 

9.0 70.5% 0.0% $384,300 0.0% 0.0% $0 

10.0 73.2% 0.0% $384,300 0.0% 0.0% $0 

11.0 75.4% 0.0% $384,300 0.0% 0.0% $0 

12.0 77.2% 0.0% $384,300 0.0% 0.0% $0 

13.0 78.5% 0.0% $384,300 0.0% 0.0% $0 

14.0 79.5% 0.0% $384,300 0.0% 0.0% $0 

15.0 80.2% 0.0% $384,300 0.0% 0.0% $0 

16.0 80.7% 0.0% $384,300 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 630 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $9,223 0.0% 0.0% $0 

0.0 8.1% 0.0% $31,128 0.0% 0.0% $0 

1.0 13.3% 0.0% $51,112 0.0% 0.0% $0 

2.0 17.9% 0.0% $68,790 0.0% 0.0% $0 

3.0 22.0% 0.0% $84,546 0.0% 0.0% $0 

4.0 25.7% 0.0% $98,765 0.0% 0.0% $0 

5.0 28.8% 0.0% $110,678 0.0% 0.0% $0 

6.0 31.5% 0.0% $121,055 0.0% 0.0% $0 

7.0 33.8% 0.0% $129,893 0.0% 0.0% $0 

8.0 35.7% 0.0% $137,195 0.0% 0.0% $0 

9.0 37.2% 0.0% $142,960 0.0% 0.0% $0 

10.0 38.4% 0.0% $147,571 0.0% 0.0% $0 

11.0 39.2% 0.0% $150,646 0.0% 0.0% $0 

12.0 39.7% 0.0% $152,567 0.0% 0.0% $0 

13.0 40.0% 0.0% $153,720 0.0% 0.0% $0 

14.0 40.0% 0.0% $153,720 0.0% 0.0% $0 

15.0 40.0% 0.0% $153,720 0.0% 0.0% $0 

16.0 40.0% 0.0% $153,720 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 631 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 632 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 633 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 634 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $23,735 Annual: $0 Annual: $23,735 

Present Value: $327,559 Present Value: $0 Present Value: $327,559 

Mitigation Benefits: $327,559 Mitigation Costs: $72,128 

Benefits Minus Costs: $255,431 Benefit-Cost Ratio: 4.54 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 635 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 636 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910020021, 18607 EMHOUSE LN, CYPRESS, Texas, 77433, Harris 

Benefits: $379,353 Costs: $72,128 BCR: 5.26 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,853 BRV ($/sf): $150.00 Total BRV: $427,950 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.50 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $427,950 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.44 Utilities that are not elevated: No 

Height FFE Above 150.50 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 637 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.5 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 485.0 149.68 475.3 

50 2.00% 150.30 1,025.0 150.06 1,004.5 

100 1.00% 150.50 1,381.0 150.34 1,353.4 

500 0.20% 150.80 2,590.0 150.72 2,538.2 
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06 Nov 2018 Project: Pg 638 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $10,699 0.0% 0.0% $0 

0.0 13.4% 0.0% $57,345 0.0% 0.0% $0 

1.0 23.3% 0.0% $99,712 0.0% 0.0% $0 

2.0 32.1% 0.0% $137,372 0.0% 0.0% $0 

3.0 40.1% 0.0% $171,608 0.0% 0.0% $0 

4.0 47.1% 0.0% $201,564 0.0% 0.0% $0 

5.0 53.2% 0.0% $427,950 0.0% 0.0% $0 

6.0 58.6% 0.0% $427,950 0.0% 0.0% $0 

7.0 63.2% 0.0% $427,950 0.0% 0.0% $0 

8.0 67.2% 0.0% $427,950 0.0% 0.0% $0 

9.0 70.5% 0.0% $427,950 0.0% 0.0% $0 

10.0 73.2% 0.0% $427,950 0.0% 0.0% $0 

11.0 75.4% 0.0% $427,950 0.0% 0.0% $0 

12.0 77.2% 0.0% $427,950 0.0% 0.0% $0 

13.0 78.5% 0.0% $427,950 0.0% 0.0% $0 

14.0 79.5% 0.0% $427,950 0.0% 0.0% $0 

15.0 80.2% 0.0% $427,950 0.0% 0.0% $0 

16.0 80.7% 0.0% $427,950 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 639 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $10,271 0.0% 0.0% $0 

0.0 8.1% 0.0% $34,664 0.0% 0.0% $0 

1.0 13.3% 0.0% $56,917 0.0% 0.0% $0 

2.0 17.9% 0.0% $76,603 0.0% 0.0% $0 

3.0 22.0% 0.0% $94,149 0.0% 0.0% $0 

4.0 25.7% 0.0% $109,983 0.0% 0.0% $0 

5.0 28.8% 0.0% $123,250 0.0% 0.0% $0 

6.0 31.5% 0.0% $134,804 0.0% 0.0% $0 

7.0 33.8% 0.0% $144,647 0.0% 0.0% $0 

8.0 35.7% 0.0% $152,778 0.0% 0.0% $0 

9.0 37.2% 0.0% $159,197 0.0% 0.0% $0 

10.0 38.4% 0.0% $164,333 0.0% 0.0% $0 

11.0 39.2% 0.0% $167,756 0.0% 0.0% $0 

12.0 39.7% 0.0% $169,896 0.0% 0.0% $0 

13.0 40.0% 0.0% $171,180 0.0% 0.0% $0 

14.0 40.0% 0.0% $171,180 0.0% 0.0% $0 

15.0 40.0% 0.0% $171,180 0.0% 0.0% $0 

16.0 40.0% 0.0% $171,180 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 640 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 641 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 642 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 643 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $26,501 Annual: $0 Annual: $26,501 

Present Value: $365,731 Present Value: $0 Present Value: $365,731 

Mitigation Benefits: $365,731 Mitigation Costs: $72,128 

Benefits Minus Costs: $293,603 Benefit-Cost Ratio: 5.07 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 644 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 645 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910020022, 18611 EMHOUSE LN, CYPRESS, Texas, 77433, Harris 

Benefits: $384,287 Costs: $72,128 BCR: 5.33 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,903 BRV ($/sf): $150.00 Total BRV: $435,450 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.51 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $435,450 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.44 Utilities that are not elevated: No 

Height FFE Above 150.51 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 646 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.5 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 485.0 149.68 475.3 

50 2.00% 150.30 1,025.0 150.06 1,004.5 

100 1.00% 150.50 1,381.0 150.34 1,353.4 

500 0.20% 150.80 2,590.0 150.72 2,538.2 
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06 Nov 2018 Project: Pg 647 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $10,886 0.0% 0.0% $0 

0.0 13.4% 0.0% $58,350 0.0% 0.0% $0 

1.0 23.3% 0.0% $101,460 0.0% 0.0% $0 

2.0 32.1% 0.0% $139,779 0.0% 0.0% $0 

3.0 40.1% 0.0% $174,615 0.0% 0.0% $0 

4.0 47.1% 0.0% $205,097 0.0% 0.0% $0 

5.0 53.2% 0.0% $435,450 0.0% 0.0% $0 

6.0 58.6% 0.0% $435,450 0.0% 0.0% $0 

7.0 63.2% 0.0% $435,450 0.0% 0.0% $0 

8.0 67.2% 0.0% $435,450 0.0% 0.0% $0 

9.0 70.5% 0.0% $435,450 0.0% 0.0% $0 

10.0 73.2% 0.0% $435,450 0.0% 0.0% $0 

11.0 75.4% 0.0% $435,450 0.0% 0.0% $0 

12.0 77.2% 0.0% $435,450 0.0% 0.0% $0 

13.0 78.5% 0.0% $435,450 0.0% 0.0% $0 

14.0 79.5% 0.0% $435,450 0.0% 0.0% $0 

15.0 80.2% 0.0% $435,450 0.0% 0.0% $0 

16.0 80.7% 0.0% $435,450 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 648 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $10,451 0.0% 0.0% $0 

0.0 8.1% 0.0% $35,271 0.0% 0.0% $0 

1.0 13.3% 0.0% $57,915 0.0% 0.0% $0 

2.0 17.9% 0.0% $77,946 0.0% 0.0% $0 

3.0 22.0% 0.0% $95,799 0.0% 0.0% $0 

4.0 25.7% 0.0% $111,911 0.0% 0.0% $0 

5.0 28.8% 0.0% $125,410 0.0% 0.0% $0 

6.0 31.5% 0.0% $137,167 0.0% 0.0% $0 

7.0 33.8% 0.0% $147,182 0.0% 0.0% $0 

8.0 35.7% 0.0% $155,456 0.0% 0.0% $0 

9.0 37.2% 0.0% $161,987 0.0% 0.0% $0 

10.0 38.4% 0.0% $167,213 0.0% 0.0% $0 

11.0 39.2% 0.0% $170,696 0.0% 0.0% $0 

12.0 39.7% 0.0% $172,874 0.0% 0.0% $0 

13.0 40.0% 0.0% $174,180 0.0% 0.0% $0 

14.0 40.0% 0.0% $174,180 0.0% 0.0% $0 

15.0 40.0% 0.0% $174,180 0.0% 0.0% $0 

16.0 40.0% 0.0% $174,180 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 649 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 650 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 651 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 652 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $26,858 Annual: $0 Annual: $26,858 

Present Value: $370,665 Present Value: $0 Present Value: $370,665 

Mitigation Benefits: $370,665 Mitigation Costs: $72,128 

Benefits Minus Costs: $298,537 Benefit-Cost Ratio: 5.14 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 653 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 654 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910020023, 18615 EMHOUSE LN, CYPRESS, Texas, 77433, Harris 

Benefits: $494,710 Costs: $72,128 BCR: 6.86 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,621 BRV ($/sf): $150.00 Total BRV: $543,150 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.48 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $543,150 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.44 Utilities that are not elevated: No 

Height FFE Above 150.48 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 655 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.5 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 485.0 149.68 475.3 

50 2.00% 150.30 1,025.0 150.06 1,004.5 

100 1.00% 150.50 1,381.0 150.34 1,353.4 

500 0.20% 150.80 2,590.0 150.72 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 656 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $13,579 0.0% 0.0% $0 

0.0 13.4% 0.0% $72,782 0.0% 0.0% $0 

1.0 23.3% 0.0% $126,554 0.0% 0.0% $0 

2.0 32.1% 0.0% $174,351 0.0% 0.0% $0 

3.0 40.1% 0.0% $217,803 0.0% 0.0% $0 

4.0 47.1% 0.0% $255,824 0.0% 0.0% $0 

5.0 53.2% 0.0% $543,150 0.0% 0.0% $0 

6.0 58.6% 0.0% $543,150 0.0% 0.0% $0 

7.0 63.2% 0.0% $543,150 0.0% 0.0% $0 

8.0 67.2% 0.0% $543,150 0.0% 0.0% $0 

9.0 70.5% 0.0% $543,150 0.0% 0.0% $0 

10.0 73.2% 0.0% $543,150 0.0% 0.0% $0 

11.0 75.4% 0.0% $543,150 0.0% 0.0% $0 

12.0 77.2% 0.0% $543,150 0.0% 0.0% $0 

13.0 78.5% 0.0% $543,150 0.0% 0.0% $0 

14.0 79.5% 0.0% $543,150 0.0% 0.0% $0 

15.0 80.2% 0.0% $543,150 0.0% 0.0% $0 

16.0 80.7% 0.0% $543,150 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 657 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $13,036 0.0% 0.0% $0 

0.0 8.1% 0.0% $43,995 0.0% 0.0% $0 

1.0 13.3% 0.0% $72,239 0.0% 0.0% $0 

2.0 17.9% 0.0% $97,224 0.0% 0.0% $0 

3.0 22.0% 0.0% $119,493 0.0% 0.0% $0 

4.0 25.7% 0.0% $139,590 0.0% 0.0% $0 

5.0 28.8% 0.0% $156,427 0.0% 0.0% $0 

6.0 31.5% 0.0% $171,092 0.0% 0.0% $0 

7.0 33.8% 0.0% $183,585 0.0% 0.0% $0 

8.0 35.7% 0.0% $193,905 0.0% 0.0% $0 

9.0 37.2% 0.0% $202,052 0.0% 0.0% $0 

10.0 38.4% 0.0% $208,570 0.0% 0.0% $0 

11.0 39.2% 0.0% $212,915 0.0% 0.0% $0 

12.0 39.7% 0.0% $215,631 0.0% 0.0% $0 

13.0 40.0% 0.0% $217,260 0.0% 0.0% $0 

14.0 40.0% 0.0% $217,260 0.0% 0.0% $0 

15.0 40.0% 0.0% $217,260 0.0% 0.0% $0 

16.0 40.0% 0.0% $217,260 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 658 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 659 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 660 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 661 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $34,860 Annual: $0 Annual: $34,860 

Present Value: $481,088 Present Value: $0 Present Value: $481,088 

Mitigation Benefits: $481,088 Mitigation Costs: $72,128 

Benefits Minus Costs: $408,960 Benefit-Cost Ratio: 6.67 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 662 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

       
 

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

06 Nov 2018 Project: Pg 663 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910020026, 16706 BLACKLAND PRAIRIE DR, CYPRESS, Texas, 77433, 
Harris 

Benefits: $358,120 Costs: $72,128 BCR: 4.97 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,714 BRV ($/sf): $150.00 Total BRV: $407,100 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.51 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $407,100 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.44 Utilities that are not elevated: No 

Height FFE Above 150.51 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Version: 5.3 



  

  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

    

 

          

           

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 664 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.5 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 485.0 149.68 475.3 

50 2.00% 150.30 1,025.0 150.06 1,004.5 

100 1.00% 150.50 1,381.0 150.34 1,353.4 

500 0.20% 150.80 2,590.0 150.72 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 665 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $10,178 0.0% 0.0% $0 

0.0 13.4% 0.0% $54,551 0.0% 0.0% $0 

1.0 23.3% 0.0% $94,854 0.0% 0.0% $0 

2.0 32.1% 0.0% $130,679 0.0% 0.0% $0 

3.0 40.1% 0.0% $163,247 0.0% 0.0% $0 

4.0 47.1% 0.0% $191,744 0.0% 0.0% $0 

5.0 53.2% 0.0% $407,100 0.0% 0.0% $0 

6.0 58.6% 0.0% $407,100 0.0% 0.0% $0 

7.0 63.2% 0.0% $407,100 0.0% 0.0% $0 

8.0 67.2% 0.0% $407,100 0.0% 0.0% $0 

9.0 70.5% 0.0% $407,100 0.0% 0.0% $0 

10.0 73.2% 0.0% $407,100 0.0% 0.0% $0 

11.0 75.4% 0.0% $407,100 0.0% 0.0% $0 

12.0 77.2% 0.0% $407,100 0.0% 0.0% $0 

13.0 78.5% 0.0% $407,100 0.0% 0.0% $0 

14.0 79.5% 0.0% $407,100 0.0% 0.0% $0 

15.0 80.2% 0.0% $407,100 0.0% 0.0% $0 

16.0 80.7% 0.0% $407,100 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 666 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $9,770 0.0% 0.0% $0 

0.0 8.1% 0.0% $32,975 0.0% 0.0% $0 

1.0 13.3% 0.0% $54,144 0.0% 0.0% $0 

2.0 17.9% 0.0% $72,871 0.0% 0.0% $0 

3.0 22.0% 0.0% $89,562 0.0% 0.0% $0 

4.0 25.7% 0.0% $104,625 0.0% 0.0% $0 

5.0 28.8% 0.0% $117,245 0.0% 0.0% $0 

6.0 31.5% 0.0% $128,237 0.0% 0.0% $0 

7.0 33.8% 0.0% $137,600 0.0% 0.0% $0 

8.0 35.7% 0.0% $145,335 0.0% 0.0% $0 

9.0 37.2% 0.0% $151,441 0.0% 0.0% $0 

10.0 38.4% 0.0% $156,326 0.0% 0.0% $0 

11.0 39.2% 0.0% $159,583 0.0% 0.0% $0 

12.0 39.7% 0.0% $161,619 0.0% 0.0% $0 

13.0 40.0% 0.0% $162,840 0.0% 0.0% $0 

14.0 40.0% 0.0% $162,840 0.0% 0.0% $0 

15.0 40.0% 0.0% $162,840 0.0% 0.0% $0 

16.0 40.0% 0.0% $162,840 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 667 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 668 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 669 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 670 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $24,962 Annual: $0 Annual: $24,962 

Present Value: $344,498 Present Value: $0 Present Value: $344,498 

Mitigation Benefits: $344,498 Mitigation Costs: $72,128 

Benefits Minus Costs: $272,370 Benefit-Cost Ratio: 4.78 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 671 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

       
 

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

06 Nov 2018 Project: Pg 672 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336910020027, 16702 BLACKLAND PRAIRIE DR, CYPRESS, Texas, 77433, 
Harris 

Benefits: $602,436 Costs: $72,128 BCR: 8.35 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,899 BRV ($/sf): $150.00 Total BRV: $434,850 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.49 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $434,850 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.72 Utilities that are not elevated: No 

Height FFE Above 150.49 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Version: 5.3 



  

  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

    

 

          

          

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 673 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.6 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.30 485.0 149.98 475.3 

50 2.00% 150.60 1,025.0 150.36 1,004.5 

100 1.00% 150.70 1,381.0 150.54 1,353.4 

500 0.20% 151.10 2,590.0 151.02 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

     

     

     

     

     

     

     

     

     

       

       

       

       

  

06 Nov 2018 Project: Pg 674 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $10,871 0.0% 0.0% $0 

0.0 13.4% 0.0% $58,270 0.0% 0.0% $0 

1.0 23.3% 0.0% $101,320 0.0% 0.0% $0 

2.0 32.1% 0.0% $139,587 0.0% 0.0% $0 

3.0 40.1% 0.0% $174,375 0.0% 0.0% $0 

4.0 47.1% 0.0% 0.0% 0.0% 

5.0 53.2% 0.0% 0.0% 0.0% 

6.0 58.6% 0.0% 0.0% 0.0% 

7.0 63.2% 0.0% 0.0% 0.0% 

8.0 67.2% 0.0% 0.0% 0.0% 

9.0 70.5% 0.0% 0.0% 0.0% 

10.0 73.2% 0.0% 0.0% 0.0% 

11.0 75.4% 0.0% 0.0% 0.0% 

12.0 77.2% 0.0% 0.0% 0.0% 

13.0 78.5% 0.0% $434,850 0.0% 0.0% $0 

14.0 79.5% 0.0% $434,850 0.0% 0.0% $0 

15.0 80.2% 0.0% $434,850 0.0% 0.0% $0 

16.0 80.7% 0.0% $434,850 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 675 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $10,436 0.0% 0.0% $0 

0.0 8.1% 0.0% $35,223 0.0% 0.0% $0 

1.0 13.3% 0.0% $57,835 0.0% 0.0% $0 

2.0 17.9% 0.0% $77,838 0.0% 0.0% $0 

3.0 22.0% 0.0% $95,667 0.0% 0.0% $0 

4.0 25.7% 0.0% $111,756 0.0% 0.0% $0 

5.0 28.8% 0.0% $125,237 0.0% 0.0% $0 

6.0 31.5% 0.0% $136,978 0.0% 0.0% $0 

7.0 33.8% 0.0% $146,979 0.0% 0.0% $0 

8.0 35.7% 0.0% $155,241 0.0% 0.0% $0 

9.0 37.2% 0.0% $161,764 0.0% 0.0% $0 

10.0 38.4% 0.0% $166,982 0.0% 0.0% $0 

11.0 39.2% 0.0% $170,461 0.0% 0.0% $0 

12.0 39.7% 0.0% $172,635 0.0% 0.0% $0 

13.0 40.0% 0.0% $173,940 0.0% 0.0% $0 

14.0 40.0% 0.0% $173,940 0.0% 0.0% $0 

15.0 40.0% 0.0% $173,940 0.0% 0.0% $0 

16.0 40.0% 0.0% $173,940 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 676 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 677 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 678 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 679 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $42,665 Annual: $0 Annual: $42,665 

Present Value: $588,814 Present Value: $0 Present Value: $588,814 

Mitigation Benefits: $588,814 Mitigation Costs: $72,128 

Benefits Minus Costs: $516,686 Benefit-Cost Ratio: 8.16 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 680 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

       

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

06 Nov 2018 Project: Pg 681 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336920030003, 16730 SYCAMORE BEND DR, CYPRESS, Texas, 77433, Harris 

Benefits: $158,479 Costs: $72,128 BCR: 2.20 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 1,833 BRV ($/sf): $150.00 Total BRV: $274,950 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.82 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $274,950 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.29 Utilities that are not elevated: No 

Height FFE Above 150.82 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Version: 5.3 



  

  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

   

 

          

           

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 682 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.0 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 485.0 149.68 475.3 

50 2.00% 150.30 1,025.0 150.06 1,004.5 

100 1.00% 150.40 1,381.0 150.24 1,353.4 

500 0.20% 150.70 2,590.0 150.62 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 683 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $6,874 0.0% 0.0% $0 

0.0 13.4% 0.0% $36,843 0.0% 0.0% $0 

1.0 23.3% 0.0% $64,063 0.0% 0.0% $0 

2.0 32.1% 0.0% $88,259 0.0% 0.0% $0 

3.0 40.1% 0.0% $110,255 0.0% 0.0% $0 

4.0 47.1% 0.0% $129,501 0.0% 0.0% $0 

5.0 53.2% 0.0% $274,950 0.0% 0.0% $0 

6.0 58.6% 0.0% $274,950 0.0% 0.0% $0 

7.0 63.2% 0.0% $274,950 0.0% 0.0% $0 

8.0 67.2% 0.0% $274,950 0.0% 0.0% $0 

9.0 70.5% 0.0% $274,950 0.0% 0.0% $0 

10.0 73.2% 0.0% $274,950 0.0% 0.0% $0 

11.0 75.4% 0.0% $274,950 0.0% 0.0% $0 

12.0 77.2% 0.0% $274,950 0.0% 0.0% $0 

13.0 78.5% 0.0% $274,950 0.0% 0.0% $0 

14.0 79.5% 0.0% $274,950 0.0% 0.0% $0 

15.0 80.2% 0.0% $274,950 0.0% 0.0% $0 

16.0 80.7% 0.0% $274,950 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 684 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $6,599 0.0% 0.0% $0 

0.0 8.1% 0.0% $22,271 0.0% 0.0% $0 

1.0 13.3% 0.0% $36,568 0.0% 0.0% $0 

2.0 17.9% 0.0% $49,216 0.0% 0.0% $0 

3.0 22.0% 0.0% $60,489 0.0% 0.0% $0 

4.0 25.7% 0.0% $70,662 0.0% 0.0% $0 

5.0 28.8% 0.0% $79,186 0.0% 0.0% $0 

6.0 31.5% 0.0% $86,609 0.0% 0.0% $0 

7.0 33.8% 0.0% $92,933 0.0% 0.0% $0 

8.0 35.7% 0.0% $98,157 0.0% 0.0% $0 

9.0 37.2% 0.0% $102,281 0.0% 0.0% $0 

10.0 38.4% 0.0% $105,581 0.0% 0.0% $0 

11.0 39.2% 0.0% $107,780 0.0% 0.0% $0 

12.0 39.7% 0.0% $109,155 0.0% 0.0% $0 

13.0 40.0% 0.0% $109,980 0.0% 0.0% $0 

14.0 40.0% 0.0% $109,980 0.0% 0.0% $0 

15.0 40.0% 0.0% $109,980 0.0% 0.0% $0 

16.0 40.0% 0.0% $109,980 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 685 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 686 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 687 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 688 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $10,496 Annual: $0 Annual: $10,496 

Present Value: $144,857 Present Value: $0 Present Value: $144,857 

Mitigation Benefits: $144,857 Mitigation Costs: $72,128 

Benefits Minus Costs: $72,729 Benefit-Cost Ratio: 2.01 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 689 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

       
 

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

06 Nov 2018 Project: Pg 690 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336920030004, 16734 SYCAMORE BEND DR, CYPRESS, Texas, 77433, 
Harris 

Benefits: $197,426 Costs: $72,128 BCR: 2.74 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 1,970 BRV ($/sf): $150.00 Total BRV: $295,500 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.72 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $295,500 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.29 Utilities that are not elevated: No 

Height FFE Above 150.72 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Version: 5.3 



  

  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 691 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.0 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 485.0 149.68 475.3 

50 2.00% 150.20 1,025.0 149.96 1,004.5 

100 1.00% 150.40 1,381.0 150.24 1,353.4 

500 0.20% 150.70 2,590.0 150.62 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 692 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $7,388 0.0% 0.0% $0 

0.0 13.4% 0.0% $39,597 0.0% 0.0% $0 

1.0 23.3% 0.0% $68,852 0.0% 0.0% $0 

2.0 32.1% 0.0% $94,856 0.0% 0.0% $0 

3.0 40.1% 0.0% $118,496 0.0% 0.0% $0 

4.0 47.1% 0.0% $139,181 0.0% 0.0% $0 

5.0 53.2% 0.0% $295,500 0.0% 0.0% $0 

6.0 58.6% 0.0% $295,500 0.0% 0.0% $0 

7.0 63.2% 0.0% $295,500 0.0% 0.0% $0 

8.0 67.2% 0.0% $295,500 0.0% 0.0% $0 

9.0 70.5% 0.0% $295,500 0.0% 0.0% $0 

10.0 73.2% 0.0% $295,500 0.0% 0.0% $0 

11.0 75.4% 0.0% $295,500 0.0% 0.0% $0 

12.0 77.2% 0.0% $295,500 0.0% 0.0% $0 

13.0 78.5% 0.0% $295,500 0.0% 0.0% $0 

14.0 79.5% 0.0% $295,500 0.0% 0.0% $0 

15.0 80.2% 0.0% $295,500 0.0% 0.0% $0 

16.0 80.7% 0.0% $295,500 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 693 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $7,092 0.0% 0.0% $0 

0.0 8.1% 0.0% $23,936 0.0% 0.0% $0 

1.0 13.3% 0.0% $39,302 0.0% 0.0% $0 

2.0 17.9% 0.0% $52,895 0.0% 0.0% $0 

3.0 22.0% 0.0% $65,010 0.0% 0.0% $0 

4.0 25.7% 0.0% $75,944 0.0% 0.0% $0 

5.0 28.8% 0.0% $85,104 0.0% 0.0% $0 

6.0 31.5% 0.0% $93,083 0.0% 0.0% $0 

7.0 33.8% 0.0% $99,879 0.0% 0.0% $0 

8.0 35.7% 0.0% $105,494 0.0% 0.0% $0 

9.0 37.2% 0.0% $109,926 0.0% 0.0% $0 

10.0 38.4% 0.0% $113,472 0.0% 0.0% $0 

11.0 39.2% 0.0% $115,836 0.0% 0.0% $0 

12.0 39.7% 0.0% $117,314 0.0% 0.0% $0 

13.0 40.0% 0.0% $118,200 0.0% 0.0% $0 

14.0 40.0% 0.0% $118,200 0.0% 0.0% $0 

15.0 40.0% 0.0% $118,200 0.0% 0.0% $0 

16.0 40.0% 0.0% $118,200 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 694 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 
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06 Nov 2018 Project: Pg 695 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 696 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 697 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $13,318 Annual: $0 Annual: $13,318 

Present Value: $183,804 Present Value: $0 Present Value: $183,804 

Mitigation Benefits: $183,804 Mitigation Costs: $72,128 

Benefits Minus Costs: $111,676 Benefit-Cost Ratio: 2.55 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 698 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

       
 

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

06 Nov 2018 Project: Pg 699 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1336920030006, 16742 SYCAMORE BEND DR, CYPRESS, Texas, 77433, 
Harris 

Benefits: $223,925 Costs: $72,128 BCR: 3.10 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,011 BRV ($/sf): $150.00 Total BRV: $301,650 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.45 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $301,650 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.15 Utilities that are not elevated: No 

Height FFE Above 150.45 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Version: 5.3 



  

  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

    

 

          

          

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 700 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.8 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 149.80 485.0 149.48 475.3 

50 2.00% 150.10 1,025.0 149.86 1,004.5 

100 1.00% 150.30 1,381.0 150.14 1,353.4 

500 0.20% 150.60 2,590.0 150.52 2,538.2 
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06 Nov 2018 Project: Pg 701 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $7,541 0.0% 0.0% $0 

0.0 13.4% 0.0% $40,421 0.0% 0.0% $0 

1.0 23.3% 0.0% $70,284 0.0% 0.0% $0 

2.0 32.1% 0.0% $96,830 0.0% 0.0% $0 

3.0 40.1% 0.0% $120,962 0.0% 0.0% $0 

4.0 47.1% 0.0% $142,077 0.0% 0.0% $0 

5.0 53.2% 0.0% $301,650 0.0% 0.0% $0 

6.0 58.6% 0.0% $301,650 0.0% 0.0% $0 

7.0 63.2% 0.0% $301,650 0.0% 0.0% $0 

8.0 67.2% 0.0% $301,650 0.0% 0.0% $0 

9.0 70.5% 0.0% $301,650 0.0% 0.0% $0 

10.0 73.2% 0.0% $301,650 0.0% 0.0% $0 

11.0 75.4% 0.0% $301,650 0.0% 0.0% $0 

12.0 77.2% 0.0% $301,650 0.0% 0.0% $0 

13.0 78.5% 0.0% $301,650 0.0% 0.0% $0 

14.0 79.5% 0.0% $301,650 0.0% 0.0% $0 

15.0 80.2% 0.0% $301,650 0.0% 0.0% $0 

16.0 80.7% 0.0% $301,650 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 702 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $7,240 0.0% 0.0% $0 

0.0 8.1% 0.0% $24,434 0.0% 0.0% $0 

1.0 13.3% 0.0% $40,119 0.0% 0.0% $0 

2.0 17.9% 0.0% $53,995 0.0% 0.0% $0 

3.0 22.0% 0.0% $66,363 0.0% 0.0% $0 

4.0 25.7% 0.0% $77,524 0.0% 0.0% $0 

5.0 28.8% 0.0% $86,875 0.0% 0.0% $0 

6.0 31.5% 0.0% $95,020 0.0% 0.0% $0 

7.0 33.8% 0.0% $101,958 0.0% 0.0% $0 

8.0 35.7% 0.0% $107,689 0.0% 0.0% $0 

9.0 37.2% 0.0% $112,214 0.0% 0.0% $0 

10.0 38.4% 0.0% $115,834 0.0% 0.0% $0 

11.0 39.2% 0.0% $118,247 0.0% 0.0% $0 

12.0 39.7% 0.0% $119,755 0.0% 0.0% $0 

13.0 40.0% 0.0% $120,660 0.0% 0.0% $0 

14.0 40.0% 0.0% $120,660 0.0% 0.0% $0 

15.0 40.0% 0.0% $120,660 0.0% 0.0% $0 

16.0 40.0% 0.0% $120,660 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 703 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 704 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 705 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 706 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $15,239 Annual: $0 Annual: $15,239 

Present Value: $210,303 Present Value: $0 Present Value: $210,303 

Mitigation Benefits: $210,303 Mitigation Costs: $72,128 

Benefits Minus Costs: $138,175 Benefit-Cost Ratio: 2.92 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 707 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 708 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1357530050006, 16522 MOUNT HOPE DR, CYPRESS, Texas, 77433, Harris 

Benefits: $475,268 Costs: $72,128 BCR: 6.59 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,915 BRV ($/sf): $150.00 Total BRV: $587,250 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 151.41 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $587,250 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.71 Utilities that are not elevated: No 

Height FFE Above 151.41 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 709 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 146.3 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.90 485.0 150.58 475.3 

50 2.00% 151.30 1,025.0 151.06 1,004.5 

100 1.00% 151.40 1,381.0 151.24 1,353.4 

500 0.20% 151.90 2,590.0 151.82 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 710 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $14,681 0.0% 0.0% $0 

0.0 13.4% 0.0% $78,692 0.0% 0.0% $0 

1.0 23.3% 0.0% $136,829 0.0% 0.0% $0 

2.0 32.1% 0.0% $188,507 0.0% 0.0% $0 

3.0 40.1% 0.0% $235,487 0.0% 0.0% $0 

4.0 47.1% 0.0% $276,595 0.0% 0.0% $0 

5.0 53.2% 0.0% $587,250 0.0% 0.0% $0 

6.0 58.6% 0.0% $587,250 0.0% 0.0% $0 

7.0 63.2% 0.0% $587,250 0.0% 0.0% $0 

8.0 67.2% 0.0% $587,250 0.0% 0.0% $0 

9.0 70.5% 0.0% $587,250 0.0% 0.0% $0 

10.0 73.2% 0.0% $587,250 0.0% 0.0% $0 

11.0 75.4% 0.0% $587,250 0.0% 0.0% $0 

12.0 77.2% 0.0% $587,250 0.0% 0.0% $0 

13.0 78.5% 0.0% $587,250 0.0% 0.0% $0 

14.0 79.5% 0.0% $587,250 0.0% 0.0% $0 

15.0 80.2% 0.0% $587,250 0.0% 0.0% $0 

16.0 80.7% 0.0% $587,250 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

     

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 711 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $14,094 0.0% 0.0% $0 

0.0 8.1% 0.0% $47,567 0.0% 0.0% $0 

1.0 13.3% 0.0% $78,104 0.0% 0.0% $0 

2.0 17.9% 0.0% $105,118 0.0% 0.0% $0 

3.0 22.0% 0.0% $129,195 0.0% 0.0% $0 

4.0 25.7% 0.0% $150,923 0.0% 0.0% $0 

5.0 28.8% 0.0% $169,128 0.0% 0.0% $0 

6.0 31.5% 0.0% $184,984 0.0% 0.0% $0 

7.0 33.8% 0.0% $198,491 0.0% 0.0% $0 

8.0 35.7% 0.0% $209,648 0.0% 0.0% $0 

9.0 37.2% 0.0% $218,457 0.0% 0.0% $0 

10.0 38.4% 0.0% $225,504 0.0% 0.0% $0 

11.0 39.2% 0.0% $230,202 0.0% 0.0% $0 

12.0 39.7% 0.0% $233,138 0.0% 0.0% $0 

13.0 40.0% 0.0% $234,900 0.0% 0.0% $0 

14.0 40.0% 0.0% $234,900 0.0% 0.0% $0 

15.0 40.0% 0.0% $234,900 0.0% 0.0% $0 

16.0 40.0% 0.0% $234,900 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 712 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 
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06 Nov 2018 Project: Pg 713 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 714 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 715 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $33,451 Annual: $0 Annual: $33,451 

Present Value: $461,646 Present Value: $0 Present Value: $461,646 

Mitigation Benefits: $461,646 Mitigation Costs: $72,128 

Benefits Minus Costs: $389,518 Benefit-Cost Ratio: 6.40 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 716 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



       

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

         

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 717 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1357530050013, 16606 EMMAUS LN, CYPRESS, Texas, 77433, Harris 

Benefits: $307,748 Costs: $72,128 BCR: 4.27 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,550 BRV ($/sf): $150.00 Total BRV: $382,500 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 151.23 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $382,500 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.43 Utilities that are not elevated: No 

Height FFE Above 151.23 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 718 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.3 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.70 485.0 150.38 475.3 

50 2.00% 151.00 1,025.0 150.76 1,004.5 

100 1.00% 151.20 1,381.0 151.04 1,353.4 

500 0.20% 151.60 2,590.0 151.52 2,538.2 
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06 Nov 2018 Project: Pg 719 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $9,563 0.0% 0.0% $0 

0.0 13.4% 0.0% $51,255 0.0% 0.0% $0 

1.0 23.3% 0.0% $89,123 0.0% 0.0% $0 

2.0 32.1% 0.0% $122,783 0.0% 0.0% $0 

3.0 40.1% 0.0% $153,383 0.0% 0.0% $0 

4.0 47.1% 0.0% $180,158 0.0% 0.0% $0 

5.0 53.2% 0.0% $382,500 0.0% 0.0% $0 

6.0 58.6% 0.0% $382,500 0.0% 0.0% $0 

7.0 63.2% 0.0% $382,500 0.0% 0.0% $0 

8.0 67.2% 0.0% $382,500 0.0% 0.0% $0 

9.0 70.5% 0.0% $382,500 0.0% 0.0% $0 

10.0 73.2% 0.0% $382,500 0.0% 0.0% $0 

11.0 75.4% 0.0% $382,500 0.0% 0.0% $0 

12.0 77.2% 0.0% $382,500 0.0% 0.0% $0 

13.0 78.5% 0.0% $382,500 0.0% 0.0% $0 

14.0 79.5% 0.0% $382,500 0.0% 0.0% $0 

15.0 80.2% 0.0% $382,500 0.0% 0.0% $0 

16.0 80.7% 0.0% $382,500 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 720 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $9,180 0.0% 0.0% $0 

0.0 8.1% 0.0% $30,983 0.0% 0.0% $0 

1.0 13.3% 0.0% $50,873 0.0% 0.0% $0 

2.0 17.9% 0.0% $68,468 0.0% 0.0% $0 

3.0 22.0% 0.0% $84,150 0.0% 0.0% $0 

4.0 25.7% 0.0% $98,303 0.0% 0.0% $0 

5.0 28.8% 0.0% $110,160 0.0% 0.0% $0 

6.0 31.5% 0.0% $120,488 0.0% 0.0% $0 

7.0 33.8% 0.0% $129,285 0.0% 0.0% $0 

8.0 35.7% 0.0% $136,553 0.0% 0.0% $0 

9.0 37.2% 0.0% $142,290 0.0% 0.0% $0 

10.0 38.4% 0.0% $146,880 0.0% 0.0% $0 

11.0 39.2% 0.0% $149,940 0.0% 0.0% $0 

12.0 39.7% 0.0% $151,853 0.0% 0.0% $0 

13.0 40.0% 0.0% $153,000 0.0% 0.0% $0 

14.0 40.0% 0.0% $153,000 0.0% 0.0% $0 

15.0 40.0% 0.0% $153,000 0.0% 0.0% $0 

16.0 40.0% 0.0% $153,000 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 721 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 722 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 723 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 724 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $21,312 Annual: $0 Annual: $21,312 

Present Value: $294,126 Present Value: $0 Present Value: $294,126 

Mitigation Benefits: $294,126 Mitigation Costs: $72,128 

Benefits Minus Costs: $221,998 Benefit-Cost Ratio: 4.08 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 725 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 726 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1357540020026, 18902 TRINITY STAR DR, CYPRESS, Texas, 77433, Harris 

Benefits: $188,935 Costs: $72,128 BCR: 2.62 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,361 BRV ($/sf): $150.00 Total BRV: $504,150 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.96 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $504,150 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.44 Utilities that are not elevated: No 

Height FFE Above 150.96 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 727 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.3 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 485.0 149.68 475.3 

50 2.00% 150.40 1,025.0 150.16 1,004.5 

100 1.00% 150.50 1,381.0 150.34 1,353.4 

500 0.20% 150.90 2,590.0 150.82 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 728 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $12,604 0.0% 0.0% $0 

0.0 13.4% 0.0% $67,556 0.0% 0.0% $0 

1.0 23.3% 0.0% $117,467 0.0% 0.0% $0 

2.0 32.1% 0.0% $161,832 0.0% 0.0% $0 

3.0 40.1% 0.0% $202,164 0.0% 0.0% $0 

4.0 47.1% 0.0% $237,455 0.0% 0.0% $0 

5.0 53.2% 0.0% $504,150 0.0% 0.0% $0 

6.0 58.6% 0.0% $504,150 0.0% 0.0% $0 

7.0 63.2% 0.0% $504,150 0.0% 0.0% $0 

8.0 67.2% 0.0% $504,150 0.0% 0.0% $0 

9.0 70.5% 0.0% $504,150 0.0% 0.0% $0 

10.0 73.2% 0.0% $504,150 0.0% 0.0% $0 

11.0 75.4% 0.0% $504,150 0.0% 0.0% $0 

12.0 77.2% 0.0% $504,150 0.0% 0.0% $0 

13.0 78.5% 0.0% $504,150 0.0% 0.0% $0 

14.0 79.5% 0.0% $504,150 0.0% 0.0% $0 

15.0 80.2% 0.0% $504,150 0.0% 0.0% $0 

16.0 80.7% 0.0% $504,150 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 729 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $12,100 0.0% 0.0% $0 

0.0 8.1% 0.0% $40,836 0.0% 0.0% $0 

1.0 13.3% 0.0% $67,052 0.0% 0.0% $0 

2.0 17.9% 0.0% $90,243 0.0% 0.0% $0 

3.0 22.0% 0.0% $110,913 0.0% 0.0% $0 

4.0 25.7% 0.0% $129,567 0.0% 0.0% $0 

5.0 28.8% 0.0% $145,195 0.0% 0.0% $0 

6.0 31.5% 0.0% $158,807 0.0% 0.0% $0 

7.0 33.8% 0.0% $170,403 0.0% 0.0% $0 

8.0 35.7% 0.0% $179,982 0.0% 0.0% $0 

9.0 37.2% 0.0% $187,544 0.0% 0.0% $0 

10.0 38.4% 0.0% $193,594 0.0% 0.0% $0 

11.0 39.2% 0.0% $197,627 0.0% 0.0% $0 

12.0 39.7% 0.0% $200,148 0.0% 0.0% $0 

13.0 40.0% 0.0% $201,660 0.0% 0.0% $0 

14.0 40.0% 0.0% $201,660 0.0% 0.0% $0 

15.0 40.0% 0.0% $201,660 0.0% 0.0% $0 

16.0 40.0% 0.0% $201,660 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 730 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 731 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 732 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 733 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $12,703 Annual: $0 Annual: $12,703 

Present Value: $175,313 Present Value: $0 Present Value: $175,313 

Mitigation Benefits: $175,313 Mitigation Costs: $72,128 

Benefits Minus Costs: $103,185 Benefit-Cost Ratio: 2.43 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 734 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 735 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1357540020027, 18822 TRINITY STAR DR, CYPRESS, Texas, 77433, Harris 

Benefits: $139,226 Costs: $72,128 BCR: 1.93 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,809 BRV ($/sf): $150.00 Total BRV: $421,350 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 151.03 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $421,350 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.44 Utilities that are not elevated: No 

Height FFE Above 151.03 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 736 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.3 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 485.0 149.68 475.3 

50 2.00% 150.40 1,025.0 150.16 1,004.5 

100 1.00% 150.50 1,381.0 150.34 1,353.4 

500 0.20% 150.90 2,590.0 150.82 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 737 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $10,534 0.0% 0.0% $0 

0.0 13.4% 0.0% $56,461 0.0% 0.0% $0 

1.0 23.3% 0.0% $98,175 0.0% 0.0% $0 

2.0 32.1% 0.0% $135,253 0.0% 0.0% $0 

3.0 40.1% 0.0% $168,961 0.0% 0.0% $0 

4.0 47.1% 0.0% $198,456 0.0% 0.0% $0 

5.0 53.2% 0.0% $421,350 0.0% 0.0% $0 

6.0 58.6% 0.0% $421,350 0.0% 0.0% $0 

7.0 63.2% 0.0% $421,350 0.0% 0.0% $0 

8.0 67.2% 0.0% $421,350 0.0% 0.0% $0 

9.0 70.5% 0.0% $421,350 0.0% 0.0% $0 

10.0 73.2% 0.0% $421,350 0.0% 0.0% $0 

11.0 75.4% 0.0% $421,350 0.0% 0.0% $0 

12.0 77.2% 0.0% $421,350 0.0% 0.0% $0 

13.0 78.5% 0.0% $421,350 0.0% 0.0% $0 

14.0 79.5% 0.0% $421,350 0.0% 0.0% $0 

15.0 80.2% 0.0% $421,350 0.0% 0.0% $0 

16.0 80.7% 0.0% $421,350 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 738 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $10,112 0.0% 0.0% $0 

0.0 8.1% 0.0% $34,129 0.0% 0.0% $0 

1.0 13.3% 0.0% $56,040 0.0% 0.0% $0 

2.0 17.9% 0.0% $75,422 0.0% 0.0% $0 

3.0 22.0% 0.0% $92,697 0.0% 0.0% $0 

4.0 25.7% 0.0% $108,287 0.0% 0.0% $0 

5.0 28.8% 0.0% $121,349 0.0% 0.0% $0 

6.0 31.5% 0.0% $132,725 0.0% 0.0% $0 

7.0 33.8% 0.0% $142,416 0.0% 0.0% $0 

8.0 35.7% 0.0% $150,422 0.0% 0.0% $0 

9.0 37.2% 0.0% $156,742 0.0% 0.0% $0 

10.0 38.4% 0.0% $161,798 0.0% 0.0% $0 

11.0 39.2% 0.0% $165,169 0.0% 0.0% $0 

12.0 39.7% 0.0% $167,276 0.0% 0.0% $0 

13.0 40.0% 0.0% $168,540 0.0% 0.0% $0 

14.0 40.0% 0.0% $168,540 0.0% 0.0% $0 

15.0 40.0% 0.0% $168,540 0.0% 0.0% $0 

16.0 40.0% 0.0% $168,540 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 739 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 740 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 741 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 742 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $9,101 Annual: $0 Annual: $9,101 

Present Value: $125,604 Present Value: $0 Present Value: $125,604 

Mitigation Benefits: $125,604 Mitigation Costs: $72,128 

Benefits Minus Costs: $53,476 Benefit-Cost Ratio: 1.74 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 743 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 744 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1357540020028, 18818 TRINITY STAR DR, CYPRESS, Texas, 77433, Harris 

Benefits: $138,952 Costs: $72,128 BCR: 1.93 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,592 BRV ($/sf): $150.00 Total BRV: $388,800 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.99 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $388,800 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.44 Utilities that are not elevated: No 

Height FFE Above 150.99 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 745 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.3 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 485.0 149.68 475.3 

50 2.00% 150.40 1,025.0 150.16 1,004.5 

100 1.00% 150.50 1,381.0 150.34 1,353.4 

500 0.20% 150.90 2,590.0 150.82 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 746 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $9,720 0.0% 0.0% $0 

0.0 13.4% 0.0% $52,099 0.0% 0.0% $0 

1.0 23.3% 0.0% $90,590 0.0% 0.0% $0 

2.0 32.1% 0.0% $124,805 0.0% 0.0% $0 

3.0 40.1% 0.0% $155,909 0.0% 0.0% $0 

4.0 47.1% 0.0% $183,125 0.0% 0.0% $0 

5.0 53.2% 0.0% $388,800 0.0% 0.0% $0 

6.0 58.6% 0.0% $388,800 0.0% 0.0% $0 

7.0 63.2% 0.0% $388,800 0.0% 0.0% $0 

8.0 67.2% 0.0% $388,800 0.0% 0.0% $0 

9.0 70.5% 0.0% $388,800 0.0% 0.0% $0 

10.0 73.2% 0.0% $388,800 0.0% 0.0% $0 

11.0 75.4% 0.0% $388,800 0.0% 0.0% $0 

12.0 77.2% 0.0% $388,800 0.0% 0.0% $0 

13.0 78.5% 0.0% $388,800 0.0% 0.0% $0 

14.0 79.5% 0.0% $388,800 0.0% 0.0% $0 

15.0 80.2% 0.0% $388,800 0.0% 0.0% $0 

16.0 80.7% 0.0% $388,800 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 747 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $9,331 0.0% 0.0% $0 

0.0 8.1% 0.0% $31,493 0.0% 0.0% $0 

1.0 13.3% 0.0% $51,710 0.0% 0.0% $0 

2.0 17.9% 0.0% $69,595 0.0% 0.0% $0 

3.0 22.0% 0.0% $85,536 0.0% 0.0% $0 

4.0 25.7% 0.0% $99,922 0.0% 0.0% $0 

5.0 28.8% 0.0% $111,974 0.0% 0.0% $0 

6.0 31.5% 0.0% $122,472 0.0% 0.0% $0 

7.0 33.8% 0.0% $131,414 0.0% 0.0% $0 

8.0 35.7% 0.0% $138,802 0.0% 0.0% $0 

9.0 37.2% 0.0% $144,634 0.0% 0.0% $0 

10.0 38.4% 0.0% $149,299 0.0% 0.0% $0 

11.0 39.2% 0.0% $152,410 0.0% 0.0% $0 

12.0 39.7% 0.0% $154,354 0.0% 0.0% $0 

13.0 40.0% 0.0% $155,520 0.0% 0.0% $0 

14.0 40.0% 0.0% $155,520 0.0% 0.0% $0 

15.0 40.0% 0.0% $155,520 0.0% 0.0% $0 

16.0 40.0% 0.0% $155,520 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 748 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 749 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 750 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 751 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $9,081 Annual: $0 Annual: $9,081 

Present Value: $125,330 Present Value: $0 Present Value: $125,330 

Mitigation Benefits: $125,330 Mitigation Costs: $72,128 

Benefits Minus Costs: $53,202 Benefit-Cost Ratio: 1.74 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 752 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 753 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1357540020029, 18814 TRINITY STAR DR, CYPRESS, Texas, 77433, Harris 

Benefits: $131,509 Costs: $72,128 BCR: 1.82 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,610 BRV ($/sf): $150.00 Total BRV: $391,500 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 151.03 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $391,500 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.44 Utilities that are not elevated: No 

Height FFE Above 151.03 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 754 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.3 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 485.0 149.68 475.3 

50 2.00% 150.40 1,025.0 150.16 1,004.5 

100 1.00% 150.50 1,381.0 150.34 1,353.4 

500 0.20% 150.90 2,590.0 150.82 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 755 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $9,788 0.0% 0.0% $0 

0.0 13.4% 0.0% $52,461 0.0% 0.0% $0 

1.0 23.3% 0.0% $91,220 0.0% 0.0% $0 

2.0 32.1% 0.0% $125,672 0.0% 0.0% $0 

3.0 40.1% 0.0% $156,992 0.0% 0.0% $0 

4.0 47.1% 0.0% $184,397 0.0% 0.0% $0 

5.0 53.2% 0.0% $391,500 0.0% 0.0% $0 

6.0 58.6% 0.0% $391,500 0.0% 0.0% $0 

7.0 63.2% 0.0% $391,500 0.0% 0.0% $0 

8.0 67.2% 0.0% $391,500 0.0% 0.0% $0 

9.0 70.5% 0.0% $391,500 0.0% 0.0% $0 

10.0 73.2% 0.0% $391,500 0.0% 0.0% $0 

11.0 75.4% 0.0% $391,500 0.0% 0.0% $0 

12.0 77.2% 0.0% $391,500 0.0% 0.0% $0 

13.0 78.5% 0.0% $391,500 0.0% 0.0% $0 

14.0 79.5% 0.0% $391,500 0.0% 0.0% $0 

15.0 80.2% 0.0% $391,500 0.0% 0.0% $0 

16.0 80.7% 0.0% $391,500 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 756 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $9,396 0.0% 0.0% $0 

0.0 8.1% 0.0% $31,712 0.0% 0.0% $0 

1.0 13.3% 0.0% $52,070 0.0% 0.0% $0 

2.0 17.9% 0.0% $70,079 0.0% 0.0% $0 

3.0 22.0% 0.0% $86,130 0.0% 0.0% $0 

4.0 25.7% 0.0% $100,616 0.0% 0.0% $0 

5.0 28.8% 0.0% $112,752 0.0% 0.0% $0 

6.0 31.5% 0.0% $123,323 0.0% 0.0% $0 

7.0 33.8% 0.0% $132,327 0.0% 0.0% $0 

8.0 35.7% 0.0% $139,766 0.0% 0.0% $0 

9.0 37.2% 0.0% $145,638 0.0% 0.0% $0 

10.0 38.4% 0.0% $150,336 0.0% 0.0% $0 

11.0 39.2% 0.0% $153,468 0.0% 0.0% $0 

12.0 39.7% 0.0% $155,426 0.0% 0.0% $0 

13.0 40.0% 0.0% $156,600 0.0% 0.0% $0 

14.0 40.0% 0.0% $156,600 0.0% 0.0% $0 

15.0 40.0% 0.0% $156,600 0.0% 0.0% $0 

16.0 40.0% 0.0% $156,600 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 757 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 758 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 759 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 760 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $8,542 Annual: $0 Annual: $8,542 

Present Value: $117,887 Present Value: $0 Present Value: $117,887 

Mitigation Benefits: $117,887 Mitigation Costs: $72,128 

Benefits Minus Costs: $45,759 Benefit-Cost Ratio: 1.63 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 761 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 762 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1357540020033, 18807 TRINITY STAR DR, CYPRESS, Texas, 77434, Harris 

Benefits: $162,226 Costs: $72,128 BCR: 2.25 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,891 BRV ($/sf): $150.00 Total BRV: $433,650 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.94 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $433,650 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.44 Utilities that are not elevated: No 

Height FFE Above 150.94 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 763 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 144.5 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.00 485.0 149.68 475.3 

50 2.00% 150.30 1,025.0 150.06 1,004.5 

100 1.00% 150.50 1,381.0 150.34 1,353.4 

500 0.20% 150.80 2,590.0 150.72 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 764 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $10,841 0.0% 0.0% $0 

0.0 13.4% 0.0% $58,109 0.0% 0.0% $0 

1.0 23.3% 0.0% $101,040 0.0% 0.0% $0 

2.0 32.1% 0.0% $139,202 0.0% 0.0% $0 

3.0 40.1% 0.0% $173,894 0.0% 0.0% $0 

4.0 47.1% 0.0% $204,249 0.0% 0.0% $0 

5.0 53.2% 0.0% $433,650 0.0% 0.0% $0 

6.0 58.6% 0.0% $433,650 0.0% 0.0% $0 

7.0 63.2% 0.0% $433,650 0.0% 0.0% $0 

8.0 67.2% 0.0% $433,650 0.0% 0.0% $0 

9.0 70.5% 0.0% $433,650 0.0% 0.0% $0 

10.0 73.2% 0.0% $433,650 0.0% 0.0% $0 

11.0 75.4% 0.0% $433,650 0.0% 0.0% $0 

12.0 77.2% 0.0% $433,650 0.0% 0.0% $0 

13.0 78.5% 0.0% $433,650 0.0% 0.0% $0 

14.0 79.5% 0.0% $433,650 0.0% 0.0% $0 

15.0 80.2% 0.0% $433,650 0.0% 0.0% $0 

16.0 80.7% 0.0% $433,650 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 765 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $10,408 0.0% 0.0% $0 

0.0 8.1% 0.0% $35,126 0.0% 0.0% $0 

1.0 13.3% 0.0% $57,675 0.0% 0.0% $0 

2.0 17.9% 0.0% $77,623 0.0% 0.0% $0 

3.0 22.0% 0.0% $95,403 0.0% 0.0% $0 

4.0 25.7% 0.0% $111,448 0.0% 0.0% $0 

5.0 28.8% 0.0% $124,891 0.0% 0.0% $0 

6.0 31.5% 0.0% $136,600 0.0% 0.0% $0 

7.0 33.8% 0.0% $146,574 0.0% 0.0% $0 

8.0 35.7% 0.0% $154,813 0.0% 0.0% $0 

9.0 37.2% 0.0% $161,318 0.0% 0.0% $0 

10.0 38.4% 0.0% $166,522 0.0% 0.0% $0 

11.0 39.2% 0.0% $169,991 0.0% 0.0% $0 

12.0 39.7% 0.0% $172,159 0.0% 0.0% $0 

13.0 40.0% 0.0% $173,460 0.0% 0.0% $0 

14.0 40.0% 0.0% $173,460 0.0% 0.0% $0 

15.0 40.0% 0.0% $173,460 0.0% 0.0% $0 

16.0 40.0% 0.0% $173,460 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 766 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 
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06 Nov 2018 Project: Pg 767 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 768 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 769 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $10,768 Annual: $0 Annual: $10,768 

Present Value: $148,604 Present Value: $0 Present Value: $148,604 

Mitigation Benefits: $148,604 Mitigation Costs: $72,128 

Benefits Minus Costs: $76,476 Benefit-Cost Ratio: 2.06 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 770 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 771 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1357540030001, 18827 TRINITY STAR DR, CYPRESS, Texas, 77433, Harris 

Benefits: $236,484 Costs: $72,128 BCR: 3.28 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,237 BRV ($/sf): $150.00 Total BRV: $485,550 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.95 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $485,550 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.44 Utilities that are not elevated: No 

Height FFE Above 150.95 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

   

 

          

           

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 772 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.4 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.10 485.0 149.78 475.3 

50 2.00% 150.40 1,025.0 150.16 1,004.5 

100 1.00% 150.50 1,381.0 150.34 1,353.4 

500 0.20% 150.90 2,590.0 150.82 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 773 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $12,139 0.0% 0.0% $0 

0.0 13.4% 0.0% $65,064 0.0% 0.0% $0 

1.0 23.3% 0.0% $113,133 0.0% 0.0% $0 

2.0 32.1% 0.0% $155,862 0.0% 0.0% $0 

3.0 40.1% 0.0% $194,706 0.0% 0.0% $0 

4.0 47.1% 0.0% $228,694 0.0% 0.0% $0 

5.0 53.2% 0.0% $485,550 0.0% 0.0% $0 

6.0 58.6% 0.0% $485,550 0.0% 0.0% $0 

7.0 63.2% 0.0% $485,550 0.0% 0.0% $0 

8.0 67.2% 0.0% $485,550 0.0% 0.0% $0 

9.0 70.5% 0.0% $485,550 0.0% 0.0% $0 

10.0 73.2% 0.0% $485,550 0.0% 0.0% $0 

11.0 75.4% 0.0% $485,550 0.0% 0.0% $0 

12.0 77.2% 0.0% $485,550 0.0% 0.0% $0 

13.0 78.5% 0.0% $485,550 0.0% 0.0% $0 

14.0 79.5% 0.0% $485,550 0.0% 0.0% $0 

15.0 80.2% 0.0% $485,550 0.0% 0.0% $0 

16.0 80.7% 0.0% $485,550 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 774 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $11,653 0.0% 0.0% $0 

0.0 8.1% 0.0% $39,330 0.0% 0.0% $0 

1.0 13.3% 0.0% $64,578 0.0% 0.0% $0 

2.0 17.9% 0.0% $86,913 0.0% 0.0% $0 

3.0 22.0% 0.0% $106,821 0.0% 0.0% $0 

4.0 25.7% 0.0% $124,786 0.0% 0.0% $0 

5.0 28.8% 0.0% $139,838 0.0% 0.0% $0 

6.0 31.5% 0.0% $152,948 0.0% 0.0% $0 

7.0 33.8% 0.0% $164,116 0.0% 0.0% $0 

8.0 35.7% 0.0% $173,341 0.0% 0.0% $0 

9.0 37.2% 0.0% $180,625 0.0% 0.0% $0 

10.0 38.4% 0.0% $186,451 0.0% 0.0% $0 

11.0 39.2% 0.0% $190,336 0.0% 0.0% $0 

12.0 39.7% 0.0% $192,763 0.0% 0.0% $0 

13.0 40.0% 0.0% $194,220 0.0% 0.0% $0 

14.0 40.0% 0.0% $194,220 0.0% 0.0% $0 

15.0 40.0% 0.0% $194,220 0.0% 0.0% $0 

16.0 40.0% 0.0% $194,220 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 775 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 776 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

    

      
 

 

  

  

   

 

    

 

  

06 Nov 2018 Project: Pg 777 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 0.00000000 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

0% $0 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 778 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $16,149 Annual: $0 Annual: $16,149 

Present Value: $222,862 Present Value: $0 Present Value: $222,862 

Mitigation Benefits: $222,862 Mitigation Costs: $72,128 

Benefits Minus Costs: $150,734 Benefit-Cost Ratio: 3.09 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 779 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



      

 

  

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

  

06 Nov 2018 Project: Pg 780 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1357540030002, 18831 TRINITY STAR DR, CYPRESS, Texas, 77433, Harris 

Benefits: $294,014 Costs: $72,128 BCR: 4.08 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 2,821 BRV ($/sf): $150.00 Total BRV: $423,150 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 150.78 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $423,150 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -213.44 Utilities that are not elevated: No 

Height FFE Above 150.78 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Length of road (miles) 

Version: 5.3 



  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

    

 

          

           

         

 

    

        

          

           

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 781 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.4 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.10 485.0 149.78 475.3 

50 2.00% 150.40 1,025.0 150.16 1,004.5 

100 1.00% 150.50 1,381.0 150.34 1,353.4 

500 0.20% 150.90 2,590.0 150.82 2,538.2 
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06 Nov 2018 Project: Pg 782 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $10,579 0.0% 0.0% $0 

0.0 13.4% 0.0% $56,702 0.0% 0.0% $0 

1.0 23.3% 0.0% $98,594 0.0% 0.0% $0 

2.0 32.1% 0.0% $135,831 0.0% 0.0% $0 

3.0 40.1% 0.0% $169,683 0.0% 0.0% $0 

4.0 47.1% 0.0% $199,304 0.0% 0.0% $0 

5.0 53.2% 0.0% $423,150 0.0% 0.0% $0 

6.0 58.6% 0.0% $423,150 0.0% 0.0% $0 

7.0 63.2% 0.0% $423,150 0.0% 0.0% $0 

8.0 67.2% 0.0% $423,150 0.0% 0.0% $0 

9.0 70.5% 0.0% $423,150 0.0% 0.0% $0 

10.0 73.2% 0.0% $423,150 0.0% 0.0% $0 

11.0 75.4% 0.0% $423,150 0.0% 0.0% $0 

12.0 77.2% 0.0% $423,150 0.0% 0.0% $0 

13.0 78.5% 0.0% $423,150 0.0% 0.0% $0 

14.0 79.5% 0.0% $423,150 0.0% 0.0% $0 

15.0 80.2% 0.0% $423,150 0.0% 0.0% $0 

16.0 80.7% 0.0% $423,150 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 783 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $10,156 0.0% 0.0% $0 

0.0 8.1% 0.0% $34,275 0.0% 0.0% $0 

1.0 13.3% 0.0% $56,279 0.0% 0.0% $0 

2.0 17.9% 0.0% $75,744 0.0% 0.0% $0 

3.0 22.0% 0.0% $93,093 0.0% 0.0% $0 

4.0 25.7% 0.0% $108,750 0.0% 0.0% $0 

5.0 28.8% 0.0% $121,867 0.0% 0.0% $0 

6.0 31.5% 0.0% $133,292 0.0% 0.0% $0 

7.0 33.8% 0.0% $143,025 0.0% 0.0% $0 

8.0 35.7% 0.0% $151,065 0.0% 0.0% $0 

9.0 37.2% 0.0% $157,412 0.0% 0.0% $0 

10.0 38.4% 0.0% $162,490 0.0% 0.0% $0 

11.0 39.2% 0.0% $165,875 0.0% 0.0% $0 

12.0 39.7% 0.0% $167,991 0.0% 0.0% $0 

13.0 40.0% 0.0% $169,260 0.0% 0.0% $0 

14.0 40.0% 0.0% $169,260 0.0% 0.0% $0 

15.0 40.0% 0.0% $169,260 0.0% 0.0% $0 

16.0 40.0% 0.0% $169,260 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 784 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 
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06 Nov 2018 Project: Pg 785 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 786 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 787 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $20,317 Annual: $0 Annual: $20,317 

Present Value: $280,392 Present Value: $0 Present Value: $280,392 

Mitigation Benefits: $280,392 Mitigation Costs: $72,128 

Benefits Minus Costs: $208,264 Benefit-Cost Ratio: 3.89 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 788 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



        

 

  

  

     

    

    

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        
 

      

  

   

  

          

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

06 Nov 2018 Project: Pg 789 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1361760010003, 19014 E JOSEY OVERLOOK DR, CYPRESS, Texas, 77433, 
Harris 

Benefits: $354,856 Costs: $72,128 BCR: 4.92 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 4,395 BRV ($/sf): $150.00 Total BRV: $659,250 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 152.19 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $659,250 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -215.42 Utilities that are not elevated: No 

Height FFE Above 152.19 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 
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06 Nov 2018 Project: Pg 790 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 146.9 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 151.40 485.0 151.08 475.3 

50 2.00% 151.80 1,025.0 151.56 1,004.5 

100 1.00% 151.90 1,381.0 151.74 1,353.4 

500 0.20% 152.30 2,590.0 152.22 2,538.2 
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06 Nov 2018 Project: Pg 791 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $16,481 0.0% 0.0% $0 

0.0 13.4% 0.0% $88,340 0.0% 0.0% $0 

1.0 23.3% 0.0% $153,605 0.0% 0.0% $0 

2.0 32.1% 0.0% $211,619 0.0% 0.0% $0 

3.0 40.1% 0.0% $264,359 0.0% 0.0% $0 

4.0 47.1% 0.0% $310,507 0.0% 0.0% $0 

5.0 53.2% 0.0% $659,250 0.0% 0.0% $0 

6.0 58.6% 0.0% $659,250 0.0% 0.0% $0 

7.0 63.2% 0.0% $659,250 0.0% 0.0% $0 

8.0 67.2% 0.0% $659,250 0.0% 0.0% $0 

9.0 70.5% 0.0% $659,250 0.0% 0.0% $0 

10.0 73.2% 0.0% $659,250 0.0% 0.0% $0 

11.0 75.4% 0.0% $659,250 0.0% 0.0% $0 

12.0 77.2% 0.0% $659,250 0.0% 0.0% $0 

13.0 78.5% 0.0% $659,250 0.0% 0.0% $0 

14.0 79.5% 0.0% $659,250 0.0% 0.0% $0 

15.0 80.2% 0.0% $659,250 0.0% 0.0% $0 

16.0 80.7% 0.0% $659,250 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 792 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $15,822 0.0% 0.0% $0 

0.0 8.1% 0.0% $53,399 0.0% 0.0% $0 

1.0 13.3% 0.0% $87,680 0.0% 0.0% $0 

2.0 17.9% 0.0% $118,006 0.0% 0.0% $0 

3.0 22.0% 0.0% $145,035 0.0% 0.0% $0 

4.0 25.7% 0.0% $169,427 0.0% 0.0% $0 

5.0 28.8% 0.0% $189,864 0.0% 0.0% $0 

6.0 31.5% 0.0% $207,664 0.0% 0.0% $0 

7.0 33.8% 0.0% $222,827 0.0% 0.0% $0 

8.0 35.7% 0.0% $235,352 0.0% 0.0% $0 

9.0 37.2% 0.0% $245,241 0.0% 0.0% $0 

10.0 38.4% 0.0% $253,152 0.0% 0.0% $0 

11.0 39.2% 0.0% $258,426 0.0% 0.0% $0 

12.0 39.7% 0.0% $261,722 0.0% 0.0% $0 

13.0 40.0% 0.0% $263,700 0.0% 0.0% $0 

14.0 40.0% 0.0% $263,700 0.0% 0.0% $0 

15.0 40.0% 0.0% $263,700 0.0% 0.0% $0 

16.0 40.0% 0.0% $263,700 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 793 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 794 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 795 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 

Version: 5.3 



 

   

 

  

 

  

    

    

  

 

 

       

   

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       
   

      

         

    

       

  

    

  

   

   

 

 

 

 

 

 

  

   

   

     

 

 

     

   

  

06 Nov 2018 Project: Pg 796 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $24,726 Annual: $0 Annual: $24,726 

Present Value: $341,234 Present Value: $0 Present Value: $341,234 

Mitigation Benefits: $341,234 Mitigation Costs: $72,128 

Benefits Minus Costs: $269,106 Benefit-Cost Ratio: 4.73 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 797 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



        

 

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        
 

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

06 Nov 2018 Project: Pg 798 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1361760010011, 18906 E JOSEY OVERLOOK DR, CYPRESS, Texas, 77433, 
Harris 

Benefits: $577,482 Costs: $72,128 BCR: 8.01 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 4,313 BRV ($/sf): $150.00 Total BRV: $646,950 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 151.14 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $646,950 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.43 Utilities that are not elevated: No 

Height FFE Above 151.14 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Version: 5.3 



  

  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

   

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 799 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.3 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.70 485.0 150.38 475.3 

50 2.00% 151.00 1,025.0 150.76 1,004.5 

100 1.00% 151.20 1,381.0 151.04 1,353.4 

500 0.20% 151.60 2,590.0 151.52 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 800 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $16,174 0.0% 0.0% $0 

0.0 13.4% 0.0% $86,691 0.0% 0.0% $0 

1.0 23.3% 0.0% $150,739 0.0% 0.0% $0 

2.0 32.1% 0.0% $207,671 0.0% 0.0% $0 

3.0 40.1% 0.0% $259,427 0.0% 0.0% $0 

4.0 47.1% 0.0% $304,713 0.0% 0.0% $0 

5.0 53.2% 0.0% $646,950 0.0% 0.0% $0 

6.0 58.6% 0.0% $646,950 0.0% 0.0% $0 

7.0 63.2% 0.0% $646,950 0.0% 0.0% $0 

8.0 67.2% 0.0% $646,950 0.0% 0.0% $0 

9.0 70.5% 0.0% $646,950 0.0% 0.0% $0 

10.0 73.2% 0.0% $646,950 0.0% 0.0% $0 

11.0 75.4% 0.0% $646,950 0.0% 0.0% $0 

12.0 77.2% 0.0% $646,950 0.0% 0.0% $0 

13.0 78.5% 0.0% $646,950 0.0% 0.0% $0 

14.0 79.5% 0.0% $646,950 0.0% 0.0% $0 

15.0 80.2% 0.0% $646,950 0.0% 0.0% $0 

16.0 80.7% 0.0% $646,950 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 801 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $15,527 0.0% 0.0% $0 

0.0 8.1% 0.0% $52,403 0.0% 0.0% $0 

1.0 13.3% 0.0% $86,044 0.0% 0.0% $0 

2.0 17.9% 0.0% $115,804 0.0% 0.0% $0 

3.0 22.0% 0.0% $142,329 0.0% 0.0% $0 

4.0 25.7% 0.0% $166,266 0.0% 0.0% $0 

5.0 28.8% 0.0% $186,322 0.0% 0.0% $0 

6.0 31.5% 0.0% $203,789 0.0% 0.0% $0 

7.0 33.8% 0.0% $218,669 0.0% 0.0% $0 

8.0 35.7% 0.0% $230,961 0.0% 0.0% $0 

9.0 37.2% 0.0% $240,665 0.0% 0.0% $0 

10.0 38.4% 0.0% $248,429 0.0% 0.0% $0 

11.0 39.2% 0.0% $253,604 0.0% 0.0% $0 

12.0 39.7% 0.0% $256,839 0.0% 0.0% $0 

13.0 40.0% 0.0% $258,780 0.0% 0.0% $0 

14.0 40.0% 0.0% $258,780 0.0% 0.0% $0 

15.0 40.0% 0.0% $258,780 0.0% 0.0% $0 

16.0 40.0% 0.0% $258,780 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 802 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 803 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 804 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 805 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $40,857 Annual: $0 Annual: $40,857 

Present Value: $563,860 Present Value: $0 Present Value: $563,860 

Mitigation Benefits: $563,860 Mitigation Costs: $72,128 

Benefits Minus Costs: $491,732 Benefit-Cost Ratio: 7.82 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 806 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



        

 

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        
 

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

06 Nov 2018 Project: Pg 807 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1361760010013, 18826 E JOSEY OVERLOOK DR, CYPRESS, Texas, 77433, 
Harris 

Benefits: $633,420 Costs: $72,128 BCR: 8.78 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 5,290 BRV ($/sf): $150.00 Total BRV: $793,500 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 151.22 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $793,500 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.43 Utilities that are not elevated: No 

Height FFE Above 151.22 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Version: 5.3 



  

  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

   

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 808 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.3 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.70 485.0 150.38 475.3 

50 2.00% 151.00 1,025.0 150.76 1,004.5 

100 1.00% 151.20 1,381.0 151.04 1,353.4 

500 0.20% 151.60 2,590.0 151.52 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 809 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $19,838 0.0% 0.0% $0 

0.0 13.4% 0.0% $106,329 0.0% 0.0% $0 

1.0 23.3% 0.0% $184,886 0.0% 0.0% $0 

2.0 32.1% 0.0% $254,714 0.0% 0.0% $0 

3.0 40.1% 0.0% $318,194 0.0% 0.0% $0 

4.0 47.1% 0.0% $373,739 0.0% 0.0% $0 

5.0 53.2% 0.0% $793,500 0.0% 0.0% $0 

6.0 58.6% 0.0% $793,500 0.0% 0.0% $0 

7.0 63.2% 0.0% $793,500 0.0% 0.0% $0 

8.0 67.2% 0.0% $793,500 0.0% 0.0% $0 

9.0 70.5% 0.0% $793,500 0.0% 0.0% $0 

10.0 73.2% 0.0% $793,500 0.0% 0.0% $0 

11.0 75.4% 0.0% $793,500 0.0% 0.0% $0 

12.0 77.2% 0.0% $793,500 0.0% 0.0% $0 

13.0 78.5% 0.0% $793,500 0.0% 0.0% $0 

14.0 79.5% 0.0% $793,500 0.0% 0.0% $0 

15.0 80.2% 0.0% $793,500 0.0% 0.0% $0 

16.0 80.7% 0.0% $793,500 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 810 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $19,044 0.0% 0.0% $0 

0.0 8.1% 0.0% $64,274 0.0% 0.0% $0 

1.0 13.3% 0.0% $105,536 0.0% 0.0% $0 

2.0 17.9% 0.0% $142,037 0.0% 0.0% $0 

3.0 22.0% 0.0% $174,570 0.0% 0.0% $0 

4.0 25.7% 0.0% $203,930 0.0% 0.0% $0 

5.0 28.8% 0.0% $228,528 0.0% 0.0% $0 

6.0 31.5% 0.0% $249,953 0.0% 0.0% $0 

7.0 33.8% 0.0% $268,203 0.0% 0.0% $0 

8.0 35.7% 0.0% $283,280 0.0% 0.0% $0 

9.0 37.2% 0.0% $295,182 0.0% 0.0% $0 

10.0 38.4% 0.0% $304,704 0.0% 0.0% $0 

11.0 39.2% 0.0% $311,052 0.0% 0.0% $0 

12.0 39.7% 0.0% $315,020 0.0% 0.0% $0 

13.0 40.0% 0.0% $317,400 0.0% 0.0% $0 

14.0 40.0% 0.0% $317,400 0.0% 0.0% $0 

15.0 40.0% 0.0% $317,400 0.0% 0.0% $0 

16.0 40.0% 0.0% $317,400 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 811 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 812 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

   

 

 

  

     

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

 

   

      
 

 

 

  

   

 

    

 

  

06 Nov 2018 Project: Pg 813 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 814 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $44,911 Annual: $0 Annual: $44,911 

Present Value: $619,798 Present Value: $0 Present Value: $619,798 

Mitigation Benefits: $619,798 Mitigation Costs: $72,128 

Benefits Minus Costs: $547,670 Benefit-Cost Ratio: 8.59 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 

Version: 5.3 



   

  

  

  

 

  

      

     

      

     

   

  

   

  

 

   

  

06 Nov 2018 Project: Pg 815 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 



        

 

  

  

     

    

   

 

  

  

  

  

    

 

 

 

 

  

    

   

    

      

   

  

  

  

 

  

      

     

      

     

   

  

   

  

        
 

      

  

   

  

        

    

      

      

       

           

          

          

     

    
 

  

         

       
 

    

       

  

      

        

  

   

  

  

06 Nov 2018 Project: Pg 816 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1361760010014, 18822 E JOSEY OVERLOOK DR, CYPRESS, Texas, 77433, 
Harris 

Benefits: $406,548 Costs: $72,128 BCR: 5.64 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 3,882 BRV ($/sf): $150.00 Total BRV: $582,300 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 151.21 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $582,300 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.29 Utilities that are not elevated: No 

Height FFE Above 151.21 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 

Version: 5.3 



  

  

 

    

      

       

  

      

       

     

   

  
  

 
 

 
 

 

 

     

   

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

   

 

          

          

         

 

    

        

          

          

    

  

  

  

      

     

 
 

 
 

    
 

  
 
  

      

      

      

      

  

06 Nov 2018 Project: Pg 817 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.4 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.60 485.0 150.28 475.3 

50 2.00% 150.90 1,025.0 150.66 1,004.5 

100 1.00% 151.10 1,381.0 150.94 1,353.4 

500 0.20% 151.50 2,590.0 151.42 2,538.2 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 818 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $14,558 0.0% 0.0% $0 

0.0 13.4% 0.0% $78,028 0.0% 0.0% $0 

1.0 23.3% 0.0% $135,676 0.0% 0.0% $0 

2.0 32.1% 0.0% $186,918 0.0% 0.0% $0 

3.0 40.1% 0.0% $233,502 0.0% 0.0% $0 

4.0 47.1% 0.0% $274,263 0.0% 0.0% $0 

5.0 53.2% 0.0% $582,300 0.0% 0.0% $0 

6.0 58.6% 0.0% $582,300 0.0% 0.0% $0 

7.0 63.2% 0.0% $582,300 0.0% 0.0% $0 

8.0 67.2% 0.0% $582,300 0.0% 0.0% $0 

9.0 70.5% 0.0% $582,300 0.0% 0.0% $0 

10.0 73.2% 0.0% $582,300 0.0% 0.0% $0 

11.0 75.4% 0.0% $582,300 0.0% 0.0% $0 

12.0 77.2% 0.0% $582,300 0.0% 0.0% $0 

13.0 78.5% 0.0% $582,300 0.0% 0.0% $0 

14.0 79.5% 0.0% $582,300 0.0% 0.0% $0 

15.0 80.2% 0.0% $582,300 0.0% 0.0% $0 

16.0 80.7% 0.0% $582,300 0.0% 0.0% $0 

Version: 5.3 



    

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

       

  

  
 

  
 

 

 

 
 

 
  

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  

06 Nov 2018 Project: Pg 819 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $13,975 0.0% 0.0% $0 

0.0 8.1% 0.0% $47,166 0.0% 0.0% $0 

1.0 13.3% 0.0% $77,446 0.0% 0.0% $0 

2.0 17.9% 0.0% $104,232 0.0% 0.0% $0 

3.0 22.0% 0.0% $128,106 0.0% 0.0% $0 

4.0 25.7% 0.0% $149,651 0.0% 0.0% $0 

5.0 28.8% 0.0% $167,702 0.0% 0.0% $0 

6.0 31.5% 0.0% $183,425 0.0% 0.0% $0 

7.0 33.8% 0.0% $196,817 0.0% 0.0% $0 

8.0 35.7% 0.0% $207,881 0.0% 0.0% $0 

9.0 37.2% 0.0% $216,616 0.0% 0.0% $0 

10.0 38.4% 0.0% $223,603 0.0% 0.0% $0 

11.0 39.2% 0.0% $228,262 0.0% 0.0% $0 

12.0 39.7% 0.0% $231,173 0.0% 0.0% $0 

13.0 40.0% 0.0% $232,920 0.0% 0.0% $0 

14.0 40.0% 0.0% $232,920 0.0% 0.0% $0 

15.0 40.0% 0.0% $232,920 0.0% 0.0% $0 

16.0 40.0% 0.0% $232,920 0.0% 0.0% $0 

Version: 5.3 



  

 

 
 

  

 

 
 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

  
 

  
 

 

 

 
 

 
  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 820 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 

Version: 5.3 



  

 
 

 
 

  

 

 

 

   

  

  

  

 

  

      

     

      

     

   

  

   

  

  

     

  

   
  

 

 

 

 
 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

  

06 Nov 2018 Project: Pg 821 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 
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06 Nov 2018 Project: Pg 822 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 823 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $28,471 Annual: $0 Annual: $28,471 

Present Value: $392,926 Present Value: $0 Present Value: $392,926 

Mitigation Benefits: $392,926 Mitigation Costs: $72,128 

Benefits Minus Costs: $320,798 Benefit-Cost Ratio: 5.45 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 
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06 Nov 2018 Project: Pg 824 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 
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06 Nov 2018 Project: Pg 825 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Structure and Mitigation Details For: 1361760010015, 18818 E JOSEY OVERLOOK DR, CYPRESS, Texas, 77433, 
Harris 

Benefits: $240,023 Costs: $72,128 BCR: 3.33 

Hazard: Flood 

Mitigation Option: Floodwater Diversion and Storage 

Latitude: Longitude: 

Size of Building: 4,093 BRV ($/sf): $150.00 Total BRV: $613,950 

Residential: Yes Building Type: One-Story 

Obstruction: N/A Foundation Type: Slab Basement: No 

Building Primary Use: Structure Type: Historic Building: No 

Structure Elevation: 151.49 First Floor Being Raised: Demolition Threshold: 50.00% 

Source of Flood Data: FIS Project in SFHA: Yes Community ID Number: 0 

Effective FIS Date: 11/05/2018 FIRM Panel Number: 0 FIRM Effective Date: 11/05/2018 

Project Useful Life: 50 H&H Study Title: H&H Effective Date: 

Flood Zone: Loss of Rent: $0 

Building Contents: $613,950 Value of Crawlspace Contents: $0 
(Default) 

Ground Surface Elevation: Flood Zone Determination: 

Breaking Wave Height: -214.29 Utilities that are not elevated: No 

Height FFE Above 151.49 One Time Displacement Costs: $0 
Grade: 
NFIP: No Displacement Costs: $0 (Default) 

ICC: No Current federal lodging per diem: $91 

Population affected : 0 

Current federal meals per diem: $51 

Cost per person to eat meals at home: $7 

Street Maintenance Details 

Street maintenance budget ($) 

Miles of street (miles) 
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06 Nov 2018 Project: Pg 826 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Length of road (miles) 

Total Reduced Street Maintenance Costs $0.00 

Volunteer Costs 

Number of Volunteers Required: 0 Number of Hours Volunteered/Person: 0 

Cost of Volunteers Time ($/Hour/Person): $0.00 Number of Days Lodging/Volunteer: 0 

Per-Person Cost of Lodging for a Volunteer: $0.00 Cost of Volunteers: $0.00 

Social Benefits 

Mental Stress and Anxiety Lost Productivity 

Number of Person: 2 Number of Worker: 1 

Treatment Costs per person: $2,443.00 Productivity Loss per person: $8,736.00 

Total Mental Stress and Anxiety Cost: $4,886.00 Total Lost Productivity Cost: $8,736.00 

Riverine Elevation and Discharge Data 

Streambed Elevation (ft): 145.4 Flood Profile Number: 

Flood Source Name: 

Elevation At Which Barrier Will Be Overtopped: 

FEMA Elevation Certificate Diagram Description: Other Elevation Source: 

Recurrence 
Interval (yr) 

Percent Annual 
Chance (%) 

Elevation Before 
Mitigation (ft) 

Discharge Before 
Mitigation (cfs) 

Elevation After 
Mitigation (ft) 

Discharge After 
Mitigation (cfs) 

10 10.00% 150.60 485.0 150.28 475.3 

50 2.00% 150.90 1,025.0 150.66 1,004.5 

100 1.00% 151.10 1,381.0 150.94 1,353.4 

500 0.20% 151.50 2,590.0 151.42 2,538.2 
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06 Nov 2018 Project: Pg 827 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Building Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.5% 0.0% $15,349 0.0% 0.0% $0 

0.0 13.4% 0.0% $82,269 0.0% 0.0% $0 

1.0 23.3% 0.0% $143,050 0.0% 0.0% $0 

2.0 32.1% 0.0% $197,078 0.0% 0.0% $0 

3.0 40.1% 0.0% $246,194 0.0% 0.0% $0 

4.0 47.1% 0.0% $289,170 0.0% 0.0% $0 

5.0 53.2% 0.0% $613,950 0.0% 0.0% $0 

6.0 58.6% 0.0% $613,950 0.0% 0.0% $0 

7.0 63.2% 0.0% $613,950 0.0% 0.0% $0 

8.0 67.2% 0.0% $613,950 0.0% 0.0% $0 

9.0 70.5% 0.0% $613,950 0.0% 0.0% $0 

10.0 73.2% 0.0% $613,950 0.0% 0.0% $0 

11.0 75.4% 0.0% $613,950 0.0% 0.0% $0 

12.0 77.2% 0.0% $613,950 0.0% 0.0% $0 

13.0 78.5% 0.0% $613,950 0.0% 0.0% $0 

14.0 79.5% 0.0% $613,950 0.0% 0.0% $0 

15.0 80.2% 0.0% $613,950 0.0% 0.0% $0 

16.0 80.7% 0.0% $613,950 0.0% 0.0% $0 
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06 Nov 2018 Project: Pg 828 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Contents Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(pct) 

Before 
Mitigation 

User Entered 
(pct) 

Before 
Mitigation ($) 

After 
Mitigation 

(pct) 

After 
Mitigation 

User Entered 
(pct) 

After 
Mitigation ($) 

-2.0 0.0% 0.0% $0 0.0% 0.0% $0 

-1.0 2.4% 0.0% $14,735 0.0% 0.0% $0 

0.0 8.1% 0.0% $49,730 0.0% 0.0% $0 

1.0 13.3% 0.0% $81,655 0.0% 0.0% $0 

2.0 17.9% 0.0% $109,897 0.0% 0.0% $0 

3.0 22.0% 0.0% $135,069 0.0% 0.0% $0 

4.0 25.7% 0.0% $157,785 0.0% 0.0% $0 

5.0 28.8% 0.0% $176,818 0.0% 0.0% $0 

6.0 31.5% 0.0% $193,394 0.0% 0.0% $0 

7.0 33.8% 0.0% $207,515 0.0% 0.0% $0 

8.0 35.7% 0.0% $219,180 0.0% 0.0% $0 

9.0 37.2% 0.0% $228,389 0.0% 0.0% $0 

10.0 38.4% 0.0% $235,757 0.0% 0.0% $0 

11.0 39.2% 0.0% $240,668 0.0% 0.0% $0 

12.0 39.7% 0.0% $243,738 0.0% 0.0% $0 

13.0 40.0% 0.0% $245,580 0.0% 0.0% $0 

14.0 40.0% 0.0% $245,580 0.0% 0.0% $0 

15.0 40.0% 0.0% $245,580 0.0% 0.0% $0 

16.0 40.0% 0.0% $245,580 0.0% 0.0% $0 
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06 Nov 2018 Project: Pg 829 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Displacement Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation 

User Entered 
(Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User Entered 
(Days) 

After 
Mitigation ($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 
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06 Nov 2018 Project: Pg 830 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Depth-Damage Functions Using USACE Generic 

Loss of Function Before Mitigation Values: After Mitigation Values: 

Flood Depth (ft) Before 
Mitigation 

(Days) 

Before 
Mitigation User
Entered (Days) 

Before 
Mitigation ($) 

After 
Mitigation 

(Days) 

After 
Mitigation 

User 
Entered 
(Days) 

After 
Mitigation 

($) 

-2.0 0.0 $0 0.0 $0 

-1.0 0.0 $0 0.0 $0 

0.0 0.0 $0 0.0 $0 

1.0 45.0 $0 0.0 $0 

2.0 90.0 $0 0.0 $0 

3.0 135.0 $0 0.0 $0 

4.0 180.0 $0 0.0 $0 

5.0 225.0 $0 0.0 $0 

6.0 270.0 $0 0.0 $0 

7.0 315.0 $0 0.0 $0 

8.0 360.0 $0 0.0 $0 

9.0 405.0 $0 0.0 $0 

10.0 450.0 $0 0.0 $0 

11.0 495.0 $0 0.0 $0 

12.0 540.0 $0 0.0 $0 

13.0 585.0 $0 0.0 $0 

14.0 630.0 $0 0.0 $0 

15.0 675.0 $0 0.0 $0 

16.0 720.0 $0 0.0 $0 
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06 Nov 2018 Project: Pg 831 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Environmental Benefits 

Land Use 

Total Project Area (Acres): 

Parcel Type % of Parcel Type Being 
Used 

$/Acre/Year 

% 

Other Benefits 

Other Benefits Before Mitigation 

No Data 

Other Benefits After Mitigation 

No Data 
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06 Nov 2018 Project: Pg 832 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

BCR Calculation Results 

Expected Annual Damages Before Expected Annual Damages After Expected Avoided Damages After 
Mitigation Mitigation Mitigation (Benefits) 

Annual: $16,405 Annual: $0 Annual: $16,405 

Present Value: $226,401 Present Value: $0 Present Value: $226,401 

Mitigation Benefits: $226,401 Mitigation Costs: $72,128 

Benefits Minus Costs: $154,273 Benefit-Cost Ratio: 3.14 

Cost Estimate 

Project Useful Life (years): 

Mitigation Project Cost: 

Annual Project Maintenance Cost: 

Final Mitigation Project Cost: 

Cost Basis Year: 

50 

$72,128 

$0 

$72,128 

Construction Type: 

Detailed Scope of Work: 

Detailed Estimate for Entire Project: 

Years of Maintenance: 

Present Worth of Annual Maintenance Costs: 

Yes 

Yes 

Construction Start Year: Estimate Reflects Current Prices: No 

Construction End Year: Project Escalation: 
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06 Nov 2018 Project: Pg 833 of 833 

Total Benefits: Total Costs: BCR: 

Project Number: Disaster #: Program: Agency: 

State: Point of Contact: Analyst: 

4332 HMGP Katy Prairie Conservancy 

Warren Lake Dam Retrofit 

$28,832,985 $6,197,495 4.45 

Johnny Mojica 

Justification/Attachments 

Field Description Attachments 

Version: 5.3 
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Houston, TX 77042  
713.266.6900 
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memo  
 
 
 
 

 
 

To:  Gary Bezemek, P.E. 
 
From: Tak Makino, CFM 
 
Date: March 1, 2023 
 
Subject: Veterans Memorial Detention Basin A 
  State Flood Plan BCA 
 
 

Project Description 

This BCA is for the project described as “Veterans Memorial Detention Basin A” in the Halls 
Bayou Watershed Flood Risk Reduction Phasing Study (Phasing Study) prepared for Harris 
County Flood Control District by LAN. The Phasing Study completed in 2021 updated the 2013 
Halls Ahead Study Vision Plan and developed a phasing strategy for identified bond projects. 
The concept for the Veterans Memorial Basin was refined and studied in a 2021 grant study 
performed by LAN in coordination with Harris County Flood Control District. This BCA is based 
on the models and cost estimates from the grant study. 

The Veterans Memorial Detention Basin A provides approximately 460 acre-feet of storage. 
The proposed detention basin would require 85 acres of ROW acquisition, with no required 
structural acquisition. The 100- and 500-year events show maximum depth reductions of up 
to 0.2 feet and 0.1 feet within Halls Bayou, respectively, compared to the Baseline Conditions 
model. There are no adverse impacts when compared to the Baseline Conditions water 
surface elevations.  

The Texas Water Development Board (TWDB) requires each Flood Mitigation Project (FMP) 
included in a regional flood plan to have a benefit/cost analysis (BCA) performed. This 
memorandum documents to benefit cost analysis performed by LAN within the regional flood 
planning process.  

Benefit Cost Analysis 

TWDB developed the Benefit-Cost Analysis (BCA) Input Tool to facilitate the calculation of 
flood mitigation benefits due to FMP. This tool receives input of existing and proposed 
conditions to determine expected benefits related to the construction of the FMP in question. 
The benefits considered in the analysis include the reduction in damages to residential 
structures, commercial structures, and social benefits. The BCA Input Tool was modified to 
handle the nearly 20,000 structures included in the analysis. The BCA Input Tool was used in 
conjunction with the Federal Emergency Management Agency (FEMA) BCA Toolkit v6.0.0. 
Social benefits used in the analysis were developed within the FMEA Benefit-Cost Calculator. 



 

Lockwood, Andrews  
& Newnam, Inc.  

A LEO A DALY COMPANY 

Memo Page | 2 
 

Structure Inventory 

Two (2) datasets were used to obtain the information for Finished Floor Elevation (FFE), 
building footprint and building category.  

• Structure Inventory Dataset: This information was obtained from Harris County 
Flood Control District (HCFCD). The FFE was obtained from this dataset. 

• Texas Buildings with SVI and Estimated Population (November 2021) – This 
information was provided by TWDB for Regional Flood Planning. Building sizes and 
types were obtained from this dataset.  

Project Schedule 

The project is currently being planned and will proceed to design phase. While currently this 
project has no start and end dates, this analysis assumes construction start and end dates of 
2026-2027. 

BCA Assumptions 

For purposes of the BCA, project benefits are elimination of flooding damages to residential, 
commercial, and industrial structures. Based on the provided building types, structures were 
reclassified as either residential, commercial, industrial, or agricultural. Public buildings were 
reclassified as commercial structures. Buildings marked as “Vacant or Unknown” in the TWDB 
dataset were reclassified as agricultural buildings. Benefits were quantified by inputting 
structure FFE’s and flood depths to the BCA_Pilot_v5 spreadsheet, provided by FNI.  

Flood Damages 

The flood depths for each structure within the study area was determined for the 10 percent, 
2 percent, 1 percent, and 0.2 percent annual chance events. The flood hazard data was 
obtained from the grant study, all hydrological and hydraulic analyses were completed by 
LAN. The structural flood damages are included in Table 1. 

TABLE 1: PROJECT IMPACTS BY RECURRENCE INTERVAL 

 

Benefits 

The damage estimates from the BCA_PILOT_v5 model were inputted to the FEMA BCA 
Calculator. The total benefit, discounted at 7 percent over the assumed 30-year project 
duration, is $16,139,211 including $1,996,369 in residual value from right-of-way acquisition 
and $7,838,006 in environmental benefits from converting land to green space within the 
basin. These benefits include only include the mitigated damages to residential and 
commercial structures identified and no other additional mitigation. 

Discounted Total Benefits:  $16,139,211 

Baseline Project Baseline Project Baseline Project Baseline Project

Residential $103,461,774 $77,076,954 $218,659,948 $202,588,345 $294,426,650 $272,932,116 $488,751,938 $481,909,375

Commercial $71,295,066 $56,982,429 $113,766,268 $108,583,729 $146,298,537 $132,522,069 $239,582,042 $236,958,142

Total $174,756,840 $134,059,382 $332,426,216 $311,172,074 $440,725,187 $405,454,185 $728,333,980 $718,867,517

Flood 

Damages

100 - year storm 500 - year storm50 - year storm10 - year storm
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Project Costs 

According to the grant study, the overall cost to design and construct the project based on 
2021 construction and Right-of-Way (ROW) costs. The features were assumed to have a useful 
life of 30 years. The total cost is $35,250,000 including $13,740,000 in construction costs, 
$1,590,000 in utility relocation, and $19,920,000 in ROW costs. The project construction cost 
used in the BCA includes Engineering and Design (12%), Mobilization and Demobilization (5%), 
Construction Management (10%), and Contingency (30%). The annual maintenance cost is 
estimated at 4% of the construction cost: $549,600. Harris County Flood Control District will 
be responsible for long-term maintenance of Halls Bayou.  

The adjusted project costs were input to the TWDB BCA Input Workbook v1.2 to calculate the 
project cost discounted by 7 percent over the construction period.  

Discounted Total Costs:  $33,036,230 

Benefit Cost Ratio 

 

Results from BCA Toolkit:

Total Benefits from FEMA BCA Toolkit $6,304,835

Other Benefits (Not Recreation) $9,834,376

Recreation Benefits $0

Discounted Total Costs from TWDB Spreadsheet $33,036,230

Total Benefits $16,139,211

Net Benefits -$16,897,020

Final BCR 0.19

Final BCR with Other Benefits 0.49
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EXECUTIVE SUMMARY 

On July 23, 2015, the Harris County Flood Control District (HCFCD) issued a contract for Freese and Nichols, 

Inc. (FNI) to develop the construction documents for improvements to HCFCD Unit Number D111-00-00 

(Poor Farm Ditch).  

Poor Farm Ditch is a tributary to Brays Bayou (D100-00-00) and provides drainage to approximately 1,330 

acres of developed watershed. The project reach is situated between the cities of Southside Place (SSP) 

on the west side of the channel and West University Place (WUP) on the east side of the channel between 

University Boulevard and Bellaire Boulevard. On July 16, 2014, an Approved Jurisdictional Determination 

(AJD) was issued for this reach of Poor Farm Ditch by the United States Army Corps of Engineers (USACE). 

This AJD (SWG-2009-00591), which expires on July 16, 2019, indicates that Poor Farm Ditch is non-

jurisdictional by USACE. 

The HCFCD right-of-way (ROW) within the project reach varies from 45 feet to 80 feet. For the first 420 

feet of the most downstream reach, the HCFCD ROW width varies between 60 feet and 80 feet. For the 

next 615 feet upstream, the ROW width is 55 feet. The ROW then narrows to 50 feet for 2,030 feet further 

upstream, of which 20 feet is an easement within SSP and 30 feet is a joint-use agreement with the city 

of WUP. For the remaining 40 feet of the project reach, the HCFCD ROW is 45 feet wide.  

This portion of Poor Farm Ditch is over 55 years old, and the reinforced concrete slope pavement has 

deteriorated significantly and buckled at many locations. HCFCD has historically performed spot repairs 

to prevent an overall failure of the channel, but these repairs are only short-term solutions. Some property 

owners within SSP have encroached into the easement by placing fill and various structures along the 

channel, which has exacerbated the issues. Existing conditions are further discussed in Section 2.0. Due 

to the continued deterioration of the channel, a full rehabilitation is required. 

Multiple efforts were undertaken to evaluate options for this full rehabilitation as described further in 

Section 1.0. On October 9, 2014, HCFCD held an audit committee meeting to discuss the project. There 

were three options discussed along with a new concept developed internally within HCFCD, which was 

based on the information provided as part of previous evaluations. This new concept included two 7-feet 

wide by 9-feet tall reinforced concrete box culverts (RCBs) placed on the outside edges of a 40-feet wide 

corridor with a concrete lined open channel (approximately 15-feet wide) in between. 

ES-1 
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After performing a geotechnical investigation as well as a topographic survey of the project reach, FNI 

identified multiple concerns associated with the culvert design concept. Discussions were held with 

HCFCD to present the preliminary findings and determine a path forward. HCFCD issued a contract 

amendment on September 9, 2016, authorizing FNI to proceed with developing a Preliminary Engineering 

Report (PER) to identify and evaluate channel cross-section alternatives associated with improving Poor 

Farm Ditch. This work was authorized under Purchase Order P250265 of the Professional Service 

Agreement (PSA) Number 2016-07. 

This PER presents conceptual level designs for the following seven alternatives associated with improving 

the identified project reach of Poor Farm Ditch: 

• Alternative 1A: Installation of two 7x7 RCBs separated by a rectangular open channel 

configuration that includes a slab on grade constructed using an excavation stabilized with 

temporary soil nails; 

• Alternative 1B: Installation of two 7x7 RCBs separated by a rectangular open channel 

configuration that includes a slab on grade constructed using a vertical excavation stabilized with 

shoring methods; 

• Alternative 2A: Cast-in-place rectangular channel constructed using a sloped excavation stabilized 

with temporary soil nails; 

• Alternative 2B: Cast-in-place rectangular channel constructed using a vertical excavation 

stabilized with vertical shoring methods; 

• Alternative 2C: Cast-in-place rectangular channel constructed using both sloped and vertical 

excavation stabilized by a combination of temporary soil nails and vertical shoring methods; 

• Alternative 3A: Trapezoidal channel with reinforced concrete slope pavement anchored by 

permanent soil nails extending to the existing 50-feet HCFCD ROW; and 

• Alternative 3B: Trapezoidal channel with reinforced concrete slope pavement anchored by 

permanent soil nails extending to the proposed 40-feet HCFCD ROW. 

A geotechnical analysis was performed for the temporary excavations required during construction and is 

further discussed in Section 3.0. The design concepts are presented with additional detail in Section 4.0. 

Each feasible channel cross-section alternative was evaluated regarding hydraulic capacity, project cost, 

design life, maintenance, construction duration, and impact of construction activities as further discussed 

in Section 5.0. Evaluations included analyzing the alternatives using both a weighted factors method and 

a Pairwise method. 

Using the weighted factors method to evaluate the five alternatives, Alternatives 3A and 3B were both 

ES-2 
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ranked the highest. Using the Pairwise method, Alternative 3B was ranked the highest with Alternative 

3A as the second highest. 

Alternative 3B was ranked high based upon the following: 

• Decrease in WSELs when compared to both the Effective Model and Corrected Effective Model 

for all storm events; 

• Lowest cost for the items associated with the design configuration; and 

• Least impact of construction activities to nearby residences. 

The most significant tradeoffs associated with this alternative when compared to others is that the desired 

HCFCD maintenance access along the channel is not feasible, the time of construction is longer than all 

other alternatives, the hydraulic benefits are not as great when compared to Alternative 3A, and the 

design life is slightly less than other alternatives. 

Alternative 3A is similar in geometry to Alternative 3B but has a wider cross section with permanent soil 

nails utilizing the full 50-feet HCFCD ROW. The only difference in scoring was that this alternative had 

more of a significant impact of construction activities to nearby residences due to the extended soil nails; 

however, this alternative provided greater hydraulic benefits when compared to Alternative 3B, as it 

lowered WSELs by an additional 0.2 feet on average within the study reach. 

For HCFCD to evaluate the implementation of either of these alternatives and coordinate with each of the 

cities, total project costs were developed for Alternatives 3A and 3B. A breakout of each total project cost 

is included as Appendix G. The total project costs for Alternatives 3A and 3B are $23,740,768 and 

$20,350,561, respectively. The following assumptions are noted: 

• The Opinion of Probable Construction Costs (OPCCs) for Alternative 3A and 3B were determined 

to be $20,904,585 and $17,644,770, respectively. The OPCCs include a 30% contingency factor to 

account for: 

o Uncertainties associated with the contractor’s care of water plan, as well as dealing with 

limited site access and staging opportunities; and 

o Adjusting, or working around, existing and proposed structures and facilities adjacent to 

the channel. Specific items already identified include a proposed concrete-lined swale 

feature within SSP, and an existing sanitary sewer lift station as well as a group of 

ES-3 
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maintenance boxes associated with ATT underground cables within WUP. 

• The total engineering design fee, inclusive of FNI’s contract as well as previous studies, was set 

equal to $2,000,000.00; and 

• The anticipated construction management fees were set equal to 4 percent of the respective 

OPCCs. 

On April 20, 2017, a meeting was held with HCFCD’s Engineering Review Board (ERB) to consider the 

findings, existing conditions, conveyance, and encroachment issues identified during the preliminary 

engineering phase of the project. An additional objective of this meeting was to solicit concurrence for 

moving forward with the final design of Alternative 3B. At the conclusion of this meeting, the 

recommendation to move forward with the final design of Alternative 3B was unanimously approved by 

the ERB. 

After establishing Alternative 3B as the preferred alternative, FNI performed a preliminary analysis at the 

request of HCFCD to determine if additional volume would be required in the Meyer Basin to mitigate the 

proposed channel improvements. The memorandum documenting this analysis is provided in Appendix I. 

While there are several variables which will impact final design and, ultimately, the final mitigation volume 

required, it is expected that the volume previously allocated within the Meyer Basin is adequate in 

mitigating the proposed channel improvements associated with Alternative 3B. 

Based on the feedback received at the ERB meeting, as well as per subsequent direction given by HCFCD, 

the following items reflect activities that will be incorporated into the final design of Alternative 3B: 

• Based on the anticipated needs of HCFCD’s Infrastructure Department, incorporate at least two 

permanent maintenance access points; 

• Incorporate provisions for public safety and deterrence of trespassing along the project reach; 

and 

• Perform an expanded Impact Analysis to include: 

o Development of a detailed steady state hydraulic model which incorporates topographic 

survey data to reflect the current channel condition; 

o An evaluation of Brays Bayou backwater conditions for the Current Effective and Brays 

ES-4 
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Bayou Conditional Letter of Map Revision (CLOMR) modeling; 

o Development of an unsteady state hydraulic model to evaluate potential for increases 

in flows and WSE downstream of the project reach; and 

o An evaluation of potential impacts to storm sewer outfalls downstream of the project 

reach. 

At the request of HCFCD’s stormwater quality department, FNI evaluated the feasibility of implementing 

water quality enhancements along the project reach. FNI specifically consulted the document entitled, 

“HCFCD Water Quality Enhancement Section for Preliminary Engineering Report (PER) or Project Design 

Report (PDR)” to determine its applicability to the content presented in this PER. It was determined by 

HCFCD and FNI project team members that the project reach does not have sufficient opportunities for 

water quality enhancements. It was further concluded that such enhancements would not be required 

along the project reach given: 

• The total footprint of impervious cover is not being increased by more than one acre from its 

current condition; and 

• The project reach is not located within unincorporated Harris County or the City of Houston. 

During final design, the project team will coordinate with SSP and WUP as appropriate to verify that the 

cities will not require specific provisions for water quality enhancements. 

The outline of the PER is summarized as follows: 

• Section 1.0 – Introduction 

• Section 2.0 – Existing Conditions 

• Section 3.0 – Temporary Excavations 

• Section 4.0 – Channel Design Alternatives 

• Section 5.0 – Evaluation of Alternatives 

• Section 6.0 – Summary and Recommendation 

ES-5 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

Poor Farm Ditch is a tributary to Brays Bayou (D100-00-00) and provides drainage to approximately 1,330 

acres of developed watershed. The project reach is situated between the cities of Southside Place (SSP) 

on the west side of the channel and West University Place (WUP) on the east side of the channel between 

University Boulevard and Bellaire Boulevard. On July 16, 2014, an Approved Jurisdictional Determination 

(AJD) was issued for this reach of Poor Farm Ditch by the United States Army Corps of Engineers (USACE). 

This AJD (SWG-2009-00591), which expires on July 16, 2019, indicates that Poor Farm Ditch is non-

jurisdictional by USACE. 

The Harris County Flood Control District (HCFCD) right-of-way (ROW) within the project reach varies from 

50 feet to 75 feet. For the first 420 feet of the most downstream reach, the HCFCD ROW width is 75 feet. 

The ROW then narrows to 55 feet for 615 feet further upstream. For the remainder of the upstream 

section, the HCFCD ROW is 50 feet wide, of which 20 feet is an easement within SSP and 30 feet is an 

easement within WUP. Reference Appendix A, page A-1, showing this reach of Poor Farm Ditch in relation 

to SSP, WUP, and Brays Bayou. 

The cross-section of the channel is comprised of a 10-feet wide by 2.5-feet deep rectangular pilot channel. 

Above the pilot channel, the channel banks extend at 1.5H:1V side slopes, defining a top width of 

approximately 28 feet. Reinforced concrete pavement armors the rectangular pilot channel as well as 

approximately 4.5 vertical feet of the side slopes. Figure 1-1 provides a generalized cross-section of the 

constrained portions of the project reach with select dimensions shown. 

1 
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Figure 1-1: Cross-Section Depicting Constrained Portions of Poor Farm Ditch 

This portion of Poor Farm Ditch is over 55 years old, and the reinforced concrete pavement has 

deteriorated significantly and buckled at many locations. HCFCD has historically performed spot repairs 

to prevent an overall failure of the channel, but these repairs were intended to be temporary solutions. 

Some property owners within SSP have encroached into the easement by placing fill and various 

structures along the channel, which has exacerbated the issues. Further discussion of the existing 

conditions of Poor Farm Ditch is included in Section 2.0. Due to the continued deterioration of the channel, 

a full rehabilitation is required. 

HCFCD has engaged subconsultants to perform studies to determine what the best solution is to fully 

rehabilitate Poor Farm Ditch. Each of the studies performed had different constraints, as HCFCD was trying 

to implement the project with minimal impacts and obtain consensus from numerous stakeholders on the 

path forward. The following discussion serves to summarize these previous efforts. 

In a 2004 feasibility study, performed by Claunch & Miller, Inc. titled Poor Farm Kilmarnock Regional Study, 

a recommendation was made to increase the existing hydraulic capacity of Poor Farm Ditch between 

Bellaire and University Boulevards. This increase would improve stormwater conveyance in the area as 

this reach was estimated to convey only a 10 percent annual exceedance probability storm event. 

2 
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In 2009, HCFCD contracted with Tolunay-Wong Engineers, Inc. to perform geotechnical investigations 

along Poor Farm Ditch and submit a report. 

In a January 2012 report prepared by Binkley and Barfield, Inc. (BBI), the six following alternatives were 

presented to rehabilitate the project reach: 

• Existing channel repair only; 

• Trapezoidal channel with low flow section; 

• Enclosed box channel; 

• Open box channel with concrete berms; 

• Open box channel with grass berms; and 

• Enclosed box channel.  

Hydrologic and hydraulic analyses, which were the main focus of the 2012 BBI report, were performed for 

each alternative, and each alternative was also evaluated in terms of mitigation, construction cost, 

constructability, environmental impacts, and channel conveyance. Also, this report noted that over 8,000 

linear feet (LF) of fence, several trees and several structures of varying size would have to be removed or 

relocated. A technical stakeholder group (TSG), including representatives from HCFCD, SSP, WUP, City of 

Houston (COH), and the neighborhoods involved, was created to discuss project status, technical issues, 

gather public input, and address public concerns. This process did not yield consensus for a final design 

alternative. 

In an October 2013 report prepared by Parsons Brinckerhoff (PB), the constructability of the three 

following alternatives was evaluated (each spanning across the full 50-feet wide HCFCD ROW): 

• U-shaped, cast in place concrete channel (22 feet wide) with 8-feet tall vertical walls, referred to 

as the “HCFCD preferred alternative;” 

• U-shaped, cast in place concrete channel (24 feet wide) with a 12.5-feet vertical wall on the SSP 

side of the channel and a 9.3-feet tall vertical wall on the WUP side, referred to as the “SSP 

preferred alternative;” and 

• Various geometric configurations of a soil nailed wall with a block face. 

The recommendation presented in PB’s report was an 8-feet tall soil nail wall with the nails extending 

across the full 50-feet HCFCD ROW. See Figure 1-2 for the cross section of this configuration. 

3 
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Figure 1-2: Parson Brinckerhoff’s Recommended Channel Configuration 

On October 9, 2014, HCFCD held an internal meeting to discuss the channel rehabilitation alternatives. 

Options that were included as part of this briefing were the 22-feet wide U-shaped channel (HCFCD 

Preferred Alternative), the 24-feet wide U-shaped channel with varying wall heights (SSP Preferred 

Alternative), the 8-feet tall soil nail wall (PB Report Recommendation), and a new concept developed 

internally within HCFCD, using the information provided by BBI as a basis for the additional alternative. 

This new concept included two 7-feet wide by 9-feet tall reinforced concrete box culverts (RCBs) placed 

on the outside edges of a 40-feet wide corridor with a concrete lined open channel (approximately 15-

feet wide) in between. See Figure 1-3 showing this design concept. 

The HCFCD new design concept would require only a 40-feet wide total ROW width. As a result, the 

western most ten feet of HCFCD’s existing easement would not be required long term after construction 

is complete. 
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Poor Farm Ditch Conveyance Improvements 
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Figure 1-3: HCFCD New Design Concept 

On July 23, 2015, HCFCD issued a contract for Freese and Nichols, Inc. (FNI) authorized under Purchase 

Order P250265 of the Professional Service Agreement (PSA) Number 2016-07. Per this original contract, 

FNI was tasked with developing construction drawings to implement HCFCD’s new design concept along 

the project reach, limited to the 40-feet proposed ROW width. The requirements of FNI’s original scope 

of work are generally defined as follows: 

• Develop the communication strategy for SSP and WUP; 

• Develop construction documents to implement HCFCD’s new design concept within the proposed 

40-feet wide corridor; 

• Include provisions (e.g., cut-outs) for receiving flow from the channel overbanks, pipe drains, and 

storm sewers that outfall into the existing channel, as well as for equalizing flow with the 

rectangular channel section; 

• Include parapet walls atop the box culverts to retain the earthen material associated with the 

channel overbanks; and 

• Include a concrete-lined swale feature located near the intersection of Harper Street and Edloe 

Street. 

HCFCD’s design concept was formulated based upon several data gathering and preliminary engineering 

design efforts, as well as correspondence with the project stakeholders. A list of the documents that were 

provided can be found in Appendix B. 
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To supplement and field verify the data compiled from previous efforts, FNI engaged sub-consultants to 

perform a geotechnical investigation, as well as a topographic survey of the project reach. Upon receipt 

and review of the data obtained from the subconsultants, FNI identified multiple concerns associated with 

HCFCD’s new design concept. 

Based on the anticipated pressures of the soils along the project reach, preliminary stability calculations 

indicated that the RCBs would require significant bracing to be stable against overturning and sliding. 

Furthermore, vertical shoring would be required for the excavation necessary to install the RCBs at the 

indicated widths. Use of trench boxes to install the RCBs would not be feasible given the width of the 

excavation and the slope stability concerns. 

Using the topographic data obtained, FNI created an existing surface model and inserted the HCFCD 

design cross section. It was found that the 7-feet wide by 9-feet tall RCBs were too tall to provide adequate 

cover while leaving enough room within the 40-feet wide corridor to perform the necessary backslope 

grading for drainage. 

Meetings were held with HCFCD to present FNI’s preliminary findings and determine a path forward. 

Based on the collective discussions at these meetings, HCFCD authorized FNI to identify and develop 

additional alternatives for consideration and evaluate the tradeoffs associated with each alternative. 

1.2 PURPOSE 

On September 9, 2016, HCFCD issued a notice to proceed authorizing FNI to proceed with developing a 

Preliminary Engineering Report (PER) to identify and evaluate channel cross-section alternatives 

associated with improving HCFCD Unit Number D111-00-00 (Poor Farm Ditch). This work was authorized 

under Purchase Order P250265 of the PSA Number 2016-07. 

This PER serves as the contract deliverable for Project Task 1.E of the Basic Services of Purchase Order 

P250265. This report identifies and evaluates seven channel cross section alternatives for repairs to the 

identified project reach of Poor Farm Ditch. Each feasible alternative was evaluated based on hydraulic 

capacity, project cost, design life, maintenance, construction duration, and impact of construction 

activities. Because the concrete-lined swale feature located near the intersection of Harper Street and 

Edloe Street is required for any of the alternatives considered, the design or cost for this feature was not 

included as part of this report. 

The outline of the PER is summarized as follows: 
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• Section 1.0 – Introduction 

• Section 2.0 – Existing Conditions 

• Section 3.0 – Temporary Excavations 

• Section 4.0 – Channel Design Alternatives 

• Section 5.0 – Evaluation of Alternatives 

• Section 6.0 – Summary and Recommendation 
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Poor Farm Ditch Conveyance Improvements 
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2.0 EXISTING CONDITIONS 

The Poor Farm Ditch channel system is within the Brays Bayou watershed and passes through SSP, WUP, 

and the COH before outfalling to Brays Bayou. The project reach spans along HCFCD Unit No. D111-00-00 

from the Bellaire Boulevard crossing to the University Boulevard crossing. 

The following efforts were performed to define the existing conditions of the project reach: 

• Review of technical data provided to FNI by HCFCD, which included the reference documents 

listed in Appendix B; 

• Previous site inspections performed in 2015; 

• A topographic and boundary survey of the project reach; 

• A geotechnical investigation consisting of one boring, as well as laboratory testing of swell 

pressures in lieu of a second boring; 

• A review of historical geotechnical testing data; 

• Compilation of available LiDAR data to supplement the topographic survey data; 

• Development of a HEC-RAS model using the above data to ascertain the existing hydraulic capacity 

of the channel; and 

• Development of an existing surface model in AutoCAD Civil 3D for design purposes. 

Appendix A, pages A-2 through A-7, include existing plan and profiles, from downstream to upstream, of 

the project reach. Additionally, the profiles also include the boring information within the project reach 

obtained in 2015 and historical information gathered from the geotechnical investigations performed by 

Tolunay-Wong, Engineers, Inc. in 2009. 

2.1 EXISTING CONFIGURATION 

2.1.1 Channel Reach Upstream of the University Boulevard Crossing 

The cross-section of the channel reach upstream of the University Boulevard crossing is comprised of a 

10-feet wide by 2.5-feet deep rectangular pilot channel. Above the pilot channel, the channel banks 

extend at 1.5 horizontal to 1 vertical (1.5H:1V) side slopes, defining a top width of approximately 25 feet. 

Reinforced concrete pavement armors the rectangular pilot channel as well as approximately 6 vertical 

feet of the side slopes. The channel cross-section spans a distance of approximately 80 feet as it transitions 

to the University Boulevard crossing. 

8 
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FNI understands from HCFCD that the channel reach upstream of the University Boulevard crossing is 

hydraulically adequate to convey the 50-year storm. No improvements are being proposed along this 

channel reach. A photograph of this channel reach is presented in Figure 2-1. 

Figure 2-1: View of Channel Reach Upstream of University Boulevard Crossing 

2.1.2 University Boulevard Crossing 

The University Boulevard crossing consists of three, 8-feet wide by 8-feet tall RCBs, as well as multiple 

storm drains that outfall beneath the bridge. The existing crossing is in good overall condition, and no 

improvements are being proposed. A photograph of the University Boulevard crossing is presented in 

Figure 2-2. 
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Figure 2-2: Downstream End of University Boulevard Crossing 

2.1.3 Channel Reach Between University Boulevard and Bellaire Boulevard 

As previously discussed, the project reach has been defined as the channel reach between the University 

Boulevard and Bellaire Boulevard crossings. Existing utilities and ancillary structures present within the 

vicinity of the project reach include: a CenterPoint Energy overhead electric line that runs north-to-south 

within SSP and includes multiple crossings over the channel, a sanitary sewer lift station located at the 

end of Carnegie Street within WUP, and several outfalls associated with off-site storm drains and irrigation 

systems. Additionally, a significant amount of fencing and trees are located within the HCFCD ROW. 

Downstream of the University Boulevard crossing, the channel cross-section narrows over a distance of 

approximately 125 feet. Immediately beyond this transition zone, the cross-section of the channel is 

comprised of a 10-feet wide by 2.5-feet deep rectangular pilot channel. Above the pilot channel, the 

channel banks extend at 1.5H:1V side slopes, defining a top width of approximately 28 feet. Reinforced 

concrete pavement armors the rectangular pilot channel as well as approximately 4.5 vertical feet of the 

side slopes. 
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Poor Farm Ditch Conveyance Improvements 
Harris County Flood Control District 

The reinforced concrete pavement has deteriorated significantly and buckled at many locations. The 

damages have been exacerbated by the surcharge loading from several properties that have encroached 

into HCFCD ROW. HCFCD has performed spot repairs, such as constructing steel beams to stabilize the 

pilot channel and placing flowable fill along portions of the channel, where reinforced concrete pavement 

has been lost. Visual observations from January 2017 indicate that the steel beams are no longer bracing 

the channel and are laying in the bottom of the pilot channel. 

Photographs of this channel reach are presented in Figure 2-3 through Figure 2-7. 

Figure 2-3: View of Transition Zone Downstream of University Boulevard Crossing 
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Figure 2-4: View of Concrete Buckling Damage Along Project Reach 

Figure 2-5: View of Concrete Pavement Damages Along Project Reach 
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Figure 2-6: View of Temporary Stabilization Measures Along Project Reach (2015) 

Figure 2-7: View of Temporary Stabilization Measures Along Project Reach (2017) 
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A full rehabilitation of the project reach has not been performed, and merely maintaining the channel will 

continue to become more difficult. As the channel continues to deteriorate and become more unstable, 

the damages induced from major storm events will become more significant. Eventually, portions of the 

channel would require a full replacement. Staging the equipment and materials necessary to make 

isolated repairs would be extremely difficult and costly given the access constraints of the channel. 

Undermining of the existing slope pavement will further compromise the stability of the slopes increasing 

the risk of damages to adjacent structures. 

2.1.4 Bellaire Boulevard Crossing 

The Bellaire Boulevard crossing consists of a 36-feet wide, 10-feet tall B-Series ConSpan arch opening, as 

well as multiple storm drains that outfall beneath the bridge, including a box culvert that serves College 

Street and other local drainage. The existing crossing is in good overall condition, and no improvements 

are being proposed. Photographs of the Bellaire Boulevard crossing are presented in Figure 2-8 and Figure 

2-9. 

Figure 2-8: Upstream End of Bellaire Boulevard Crossing 
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Figure 2-9: Downstream End of Bellaire Boulevard Crossing 

2.1.5 Channel Reach Downstream of Bellaire Boulevard Crossing 

From the Bellaire Boulevard crossing, the channel cross-section narrows over a distance of approximately 

90 feet. Immediately beyond this transition zone, the cross-section of the channel reach downstream of 

the Bellaire Boulevard crossing is comprised of a 20-feet wide by 3.5-feet deep rectangular pilot channel. 

Above the pilot channel, the channel banks extend at 2.5H:1V side slopes, defining a top width of 

approximately 38 feet. Reinforced concrete pavement armors the rectangular pilot channel as well as 

approximately 3.5 vertical feet of the side slopes. 

FNI understands from HCFCD that the channel reach downstream of the Bellaire Boulevard crossing is 

hydraulically adequate to convey the 100-year storm. No improvements are being proposed along this 

channel reach. A photograph of this channel reach is presented in Figure 2-10. 
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Figure 2-10: View of Channel Reach Downstream of Bellaire Boulevard Crossing 

2.2 EXISTING STORMWATER CONDITIONS 

The Current FEMA Effective (Effective) model of Poor Farm Ditch was obtained from the HCFCD 

www.m3models.org website and reviewed for validity as a base condition for analyzing alternatives. All 

calculations of water surface profiles were performed using HEC-RAS version 3.0.1, and no changes to 

hydrology were made. 

A goal of the stormwater modeling and the development of a Corrected Effective model was to minimize 

the need for additional cross-sections beyond what was contained within the Effective model; however, 

the layout of bounding cross-sections for the University Boulevard and Bellaire Boulevard crossings did 

not allow for the appropriate representation of the transition into and out of the bridge structures. As 

such, corrections were made to the Effective model layout to remove Effective model cross-sections 

5588.431, and 5426.389, and add five new cross sections, 8523.372, 8421.371, 5717.684, 5619.191, and 

5414.522 to better account for geometry variation within the study reach (generally Bellaire Boulevard to 

University Boulevard) for the Corrected Effective model. The bridge geometry was also updated at the 

Bellaire Boulevard and University Boulevard bridges to reflect current conditions, as the Effective model 
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does not include the ConSpan arch opening at the Bellaire Boulevard crossing. No changes were made to 

the model upstream of University Boulevard or downstream of Bellaire Boulevard, with the exception of 

the bounding bridge cross-sections. Cross sections in the study reach (cross sections between 5414.522 

and 8752.369) had channel elevation data adjusted to match survey data with 2001 HGAC LIDAR data 

used for the overbanks. 

The modification of base conditions from the Effective to the Corrected Effective changed the water 

surface elevation (WSEL) in the study reach by an average of +0.02 feet for the 10-year event and -0.52 

feet for the 100-year event. The maximum increase in WSEL upstream of Bellaire Boulevard was +0.91 

feet in the 10-year event, +0.40 feet in the 50-year event, +0.33 feet in the 100-year event, and +0.70 feet 

in the 500-year event. While the addition of the ConSpan arch opening at Bellaire Boulevard served to 

lower WSELs in the upstream vicinity of the bridge crossing, these benefits were offset by the channel 

modifications within the project study reach documented in the survey efforts performed in support of 

FNI’s PER. Including these channel modifications within the Corrected Effective model results in 

significantly higher channel velocities within the study reach as compared to the Effective model. Further 

hydraulic results are provided in Appendix E. 

It is important to note that the Corrected Effective model produces higher WSELs than the Effective model 

upstream of the project area, as would be expected due to the channel modifications that are not 

reflected in the Effective Model. As such, proposed alternatives should show no adverse impacts when 

compared to the Corrected Effective (as would typically be the case for an impact analysis), while also 

producing WSELs that are below the Effective WSEL. Therefore, preferred alternatives will not only 

provide a “real-world” benefit to current channel conveyance but will also lower the WSEL sufficiently to 

be at or below the Effective Base Flood Elevation (BFE), ensuring that the current floodplain will not 

increase as a result of the proposed project. The comparison of WSELs for each of the alternatives against 

the existing condition models are discussed in Section 4.0. 

2.2.1 Design Cross-Section 

The original design cross-section from the Effective Model shown in Figure 2-11 depicts high roughness 

coefficient values in the overbanks (Manning’s n of 0.1), moderate roughness coefficient values at the 

bank edges near the easement limits (Manning’s n of 0.08), and low roughness coefficient values) within 

the channel (Manning’s n of 0.015), which is reflective of the concrete lining. 
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Figure 2-11: Effective Model Cross-Section 6656.935 

2.2.2 Existing Cross-Section 

The existing cross-section from the Corrected Effective Model shown in Figure 2-12 depicts high roughness 

coefficient values in the overbanks (Manning’s n of 0.1), moderate roughness coefficient values at the 

bank edges near the easement limits (Manning’s n of 0.08), and low roughness coefficient values in the 

channel, representing the concrete lining (Manning’s n of 0.015). Additionally, the fence lines and other 

flow obstructions from adjacent properties are represented as ineffective flow areas, which indicate there 

is no conveyance through this region. 
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Figure 2-12: Corrected Effective Model Cross-Section 6656.935 
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3.0 TEMPORARY EXCAVATIONS 

As the construction of the replacement of Poor Farm Ditch is limited by the proposed 40-feet HCFCD ROW 

with a project goal to maximize hydraulic capacity, the wide-spread use of unbraced, steep excavations is 

limited by this narrow corridor width. A temporary excavation analysis was performed assuming a 

maximum channel depth of 11 feet for all cases; however, the actual depth will vary. The final temporary 

excavation shoring design will be the ultimate responsibility of a future construction contractor, but 

performing the preliminary analysis now provides what reasonable constraints to consider when 

developing feasible channel design alternatives. Any discussion regarding temporary excavation stability 

is presented to inform the preliminary design process but is not intended to prescribe means and methods 

used by the future construction contractor. During final design, the construction documents will be 

prepared to require the contractor to submit a temporary excavation shoring design plan for review by 

HCFCD and FNI. 

The three temporary excavation scenarios analyzed included an unreinforced 1H:1V slope on the east side 

of the channel (also referred to as right or WUP), a soil nailed 0.5H:1V slope on the west side of the channel 

(also referred to as left or SSP), and sheet pile braced cuts on both sides of the channel. A summary of the 

results is shown on Figure 3-1. Refer to the Excavation Feasibility Analysis Project Memorandum provided 

in Appendix C for the modeling process, parameter selection, analysis description, loading conditions and 

failure surface geometry. As the temporary soil nails would be abandoned after construction is complete, 

the soil nails on the SSP side of the channel were permitted to extend past the proposed 40-feet HCFCD 

ROW as long as they remained within the existing 50-feet HCFCD ROW. 

The results indicate that all three scenarios meet the minimum factor of safety for short term and rapid 

drawdown (RDD) scenarios. Note that the factor of safety is 1.26 for the unreinforced right side with a 

slope of 1H:1V. Although this value is slightly below the 1.3 limit, the assumed full slope saturation is 

unlikely, and dewatering measures could be reasonably implemented to reduce the saturation levels and 

improve stability.  
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Figure 3-1: Factor of Safety Chart for Temporary Excavations 

The existing conveyance ditch has several locations where the concrete channel linings and pilot channels 

display some signs of distress, including leaning toe walls, buckled slope pavement, and the previous 

installation of cross-channel bracing (presumably to arrest leaning of the toe walls). These damages may 

or may not be the result of global instabilities. However, they are at least considered potential indications 

of creep, where the creep is related to expansive soil and is described as small, slow-developing, 

incremental movements of slopes and vertical features corroborated by seasonal moisture variations. 

These conditions may require additional efforts beyond those presented to stabilize temporary 

excavations.  
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4.0 CHANNEL DESIGN ALTERNATIVES 

Originally, a total of six alternatives were developed as part of the preliminary engineering effort. A 

seventh alternative was later added, combining temporary shoring options from two other alternatives. 

Reference the first two pages of Appendix D for overall configurations of these alternatives. 

An in-kind replacement of the existing channel was not included as a viable alternative as the slope 

pavement would not provide a structural solution necessary for a stable channel. Additionally, given the 

channel modifications documented by the recently collected survey data within the project reach, the 

results of the stormwater analysis would produce higher WSELs upstream of the project area as described 

in Section 2.0 when comparing the Corrected Effective model to the Effective model. 

The following paragraphs describe the seven design configurations, the stormwater analysis for each 

alternative, construction considerations, long term maintenance considerations, and the estimates of 

probable construction cost items. 

4.1 BOX CULVERTS 

4.1.1 Conceptual Design 

The first two alternatives, referred to as Alternatives 1A and 1B, consist of two 7x7 RCBs placed on a 2-

feet thick reinforced concrete slab on grade. See Figure 4-1 and Figure 4-2, which show the configuration 

of these alternatives. 

   
 

 

 

   

        

       

  

      

       

      

     

     

     

        

 

  

  

       

        

 

 
    Figure 4-1: Alternative 1A Design Configuration 
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Figure 4-2: Alternative 1B Design Configuration 

These alternatives were evaluated for stability against uplift and sliding. The concrete slab thickness was 

increased to 3 feet between the culverts to provide resistance against sliding of the culverts due to lateral 

earth pressures behind the culverts. Each of these alternatives will also have a small retaining wall above 

the culverts on each side to allow for grading of the backslopes and control of surface water runoff. 

Alternative 1A could be constructed utilizing a 0.5H:1V temporarily excavated slope on the SSP side of the 

channel stabilized with temporary soil nails that extend underground to the western limit of the 50-feet 

wide HCFCD ROW. On the WUP side of the channel, a 1H:1V temporarily unreinforced excavated slope 

could be utilized. This results in a 21-feet wide cross section, measured from the outside edges of each of 

the culverts, of which approximately 4 feet is open between the culverts. 

Alternative 1B could be constructed utilizing sheet pile walls to maximize the excavation and cross 

sectional width. These sheet piles would likely require installation to a depth that is 150 percent of the 

depth of excavation. Each RCB culvert would be set 2 feet from each sheet pile resulting in a 32-feet wide 

cross section, measured from the outside edges of each of the culverts, of which approximately 15-feet 

would be open between the culverts. 

4.1.2 Stormwater Analysis 

The Corrected Effective model was modified to reflect the geometry of Alternatives 1A and 1B by use of 

the Channel Modification tool in HEC-RAS. The conveyance portion of the channel (between HEC-RAS 
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bank stations) was set to have a Manning’s n value of 0.015 for concrete, and from the conveyance portion 

to the limits of the ROW was set to have a manning’s n value of 0.04, reflective of maintained grass. 

The culverts in the channel were modeled as a lid on the cross section to account for the additional wetted 

perimeter introduced by the culverts. The typical model cross-section for Alternative 1A is shown in Figure 

4-3. The typical model cross-section for Alternative 1B is shown in Figure 4-4. 
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Figure 4-3: Alternative 1A Typical Model Cross-Section 

The change from the Corrected Effective to the Alternative 1A cross-section generally increased WSELs 

throughout the study reach, and also produced WSEL impacts that propagated farther upstream. These 

increases can be attributed to the increased wetted perimeter of the cross-section. Channel velocities 

through the project reach range between 2.48 and 10.86 feet per second. 

Relative to the Effective, the Alternative 1A cross-section also increased the WSELs both within and 

upstream of the study reach. See Table 4-1 through Table 4-3 for summaries of changes to WSELs. Further 

hydraulic results are provided in Appendix E. 
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Figure 4-4: Alternative 1B Typical Model Cross-Section 
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D111-00-00       Plan: Proposed Alternative 1B    12/5/2016 
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The change from the Corrected Effective to the Alternative 1B cross-section Section generally increased 

WSELs throughout the study reach, and produced WSEL impacts that propagated farther upstream. 

Similarly to the Alternative 1A cross-section, the increases associated with the 1B section can be attributed 

to the increased wetted perimeter of the cross-section. Channel velocities through the project reach range 

between 1.13 and 12.20 feet per second. 

Relative to the Effective, the Alternative 1B cross-section also increased the WSELs both within and 

upstream of the study reach. See Table 4-1 through Table 4-3 for summaries of changes to WSELs. Further 

hydraulic results are provided in Appendix E. 

The hydraulic analysis showed that both Alternative 1A and 1B increase WSELs within and upstream of 

the project reach when compared to both the Current Effective Model and Corrected Effective Model. As 

it is not desired to create impacts to WSELs as a result of the project, and since these impacts cannot be 

mitigated off-site, Alternatives 1A and 1B were not evaluated further for constructability, maintenance 

considerations, or cost. 
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4.2 RECTANGULAR CHANNEL 

4.2.1 Conceptual Design 

Alternatives 2A and 2B consist of cast-in-place rectangular channels with a slab thickness of 2 feet and 

wall thickness of 1.5 feet. See Figure 4-5 and Figure 4-6, which show the configuration of these 

alternatives. Drainage along the back side of any walls would have to be accounted for through cutouts 

or outfall pipes through the wall, which are not reflected in the figures. 

Figure 4-5: Alternative 2A Design Configuration 

   
 

 

 

  

  

       

              

         

  

 
    

 

 
    

 
Figure 4-6: Alternative 2B Design Configuration 
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Alternative 2A utilizes a 0.5H:1V temporary excavation slope on the SSP side of the channel stabilized with 

temporary soil nails that extend underground within the current 50-feet wide HCFCD ROW and a 1H:1V 

temporary excavation slope on the WUP side of the channel. This results in a 25-feet wide cross section, 

of which 15 feet is open for conveyance between the walls. Reference previous Section 3.0 for further 

discussion of the temporary soil nail analysis and placement. The nail lengths are 9, 11 and 13 feet, spaced 

5 feet along the slope and every 4 feet along the channel. 

Alternative 2B utilizes sheet pile walls to maximize the excavation and cross section. These sheet piles 

would likely be impounded 150 percent deeper than the depth of excavation. Each cast-in-place wall 

would be set 5 feet from each sheet pile resulting in a 26-feet wide cross section, of which 15.5 feet would 

be open for conveyance between the walls. Reference previous Section 3.0. for further discussion of the 

sheet pile walls, which would likely be embedded up to 150 percent of the exposed channel height. 

As there was not much gained from the use of sheet piles versus temporary soil nails in terms of available 

width for conveyance, a hybrid option 2C was created to maximize the width as shown in Figure 4-7. 

   
 

 

 

             

            

              

            

             

   

      

       

               

           

    

               

      

 
    

 

     

             

             

     

Figure 4-7: Alternative 2C Design Configuration 

The left side utilizes a 0.5H:1V temporary excavation slope on the SSP side of the channel stabilized with 

temporary soil nails that extend underground within the current 50-feet wide HCFCD ROW. The right side 

utilizes a sheet pile wall with the cast-in place wall set 5 feet from the sheet pile. This results in a 28-feet 

wide cross section, of which 17.5 feet would be open for conveyance between the walls. 
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Appendix D shows these cross sections placed in seven representative existing sections. To obtain the full 

channel depth and positive drainage towards the channel, the full use of the existing 50-feet HCFCD ROW 

may be necessary. In the representative cross sections shown in Appendix D, fill is generally shown within 

the WUP easement limits. However, on the SSP side of the channel, most cross sections are shown with 

fill extents within the western-most 10 feet of the HCFCD ROW. Shifting the channel to the east (towards 

WUP) for those reaches where there is a wider easement may address some of the fill placement issues; 

however, there will be many locations where the full ROW is needed until construction is complete. 

4.2.2 Stormwater Analysis 

The Corrected Effective model was modified to reflect the geometry of Alternatives 2A, 2B, and 2C by use 

of the Channel Modification tool in HEC-RAS. The conveyance portion of the channel (between HEC-RAS 

bank stations) was set to have a Manning’s n value of 0.015 for concrete, and from the conveyance portion 

to the limits of the ROW was set to a manning’s n value of 0.04, reflective of maintained grass. 

The typical model cross-section for Alternative 2A is shown in Figure 4-8. The typical model cross-section 

for Alternative 2B is shown in Figure 4-9. The typical model cross-section for Alternative 2C is shown in 

Figure 4-10. 
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D111-00-00       Plan: Proposed Alternative 2A    11/15/2016 
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Figure 4-8: Alternative 2A Typical Model Cross-Section 
The change from the Corrected Effective to the Alternative 2A cross-section generally decreased WSELs 

throughout the study reach; however, there were very minor increases upstream of the study reach for 
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some frequency events. Channel velocities through the project reach range between 5.67 and 9.69 feet 

per second. 

Relative to the Effective, the Alternative 2A cross-section generally decreased WSELs within the study 

reach, but did produce impacts upstream of the study reach. See Table 4-1 through Table 4-3 for 

summaries of changes to WSELs. Further hydraulic results are provided in Appendix E. 

-40 -20 0 20 40

35

40

45

50

D111-00-00       Plan: Proposed Alternative 2B    11/15/2016 

   RS = 6656.935  FNI 2016 Alternative 2B Channel; 2001 Lidar for overbanks

Station (ft)

E
le

v
a

ti
o

n
 (

ft
)

Legend

WS 1PCT_100yr

Ground

Ineff

Bank Sta

.1 .04 .
0
1
5

.015 .
0
1
5

.04 .1

Figure 4-9: Alternative 2B Typical Model Cross-Section 

The change from the Corrected Effective to the Alternative 2B cross-section decreased WSELs throughout 

the study reach, and produced insignificant impacts upstream of the study area as compared to the 

Corrected Effective model. Channel velocities through the project reach range between 5.69 and 9.41 feet 

per second. 

Relative to the Effective, the Alternative 2B cross-section still produced decreased WSELs within the study 

reach, although there were impacts generated upstream of the study reach. See Table 4-1 through Table 

4-3 for summaries of changes to WSELs. Further hydraulic results are provided in Appendix E. 
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Figure 4-10: Alternative 2C Typical Model Cross-Section 
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D111-00-00       Plan: Proposed Alternative 2C    11/15/2016 
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The change from the Corrected Effective to the Alternative 2C cross-section decreased WSELs within the 

study reach, and produced negligible impacts upstream of the study reach. Channel velocities through the 

project reach range between 5.28 and 8.61 feet per second. 

Relative to the Effective, the Alternative 2C cross-section also decreased WSELs throughout the study 

reach and produced negligible impacts upstream of the study reach. See Table 4-1 through Table 4-3 for 

summaries of changes to WSELs. Further hydraulic results are provided in Appendix E. 

Although alternatives 2A and 2B generally provide reductions in WSEL relative to the Corrected Effective 

model and would provide a benefit to actual current flooding conditions, the alternatives produced 

isolated impacts in relation to Effective WSELs for the 100- and 500-year events. 

Alternative 2C produced benefits throughout and upstream of the study reach, showing no adverse 

impact to WSELs relative to both the Corrected Effective and Effective models for all storm events up to 

and including the 100-year event. However, Alternative 2C appears to produce impacts compared to both 

the Current and Corrected Effective models for the 500-year storm event. 
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4.3 PERMANENTLY NAILED SOIL WALL 

4.3.1 Conceptual Design 

The final alternatives, referred to as Alternatives 3A and 3B, consist of reinforced concrete slope pavement 

anchored with permanent soil nails. Figure 4-11 and Figure 4-12 show the configuration of these 

alternatives. Drainage along the back side of any walls would have to be accounted for through cutouts 

or outfall pipes through the wall, which are not reflected in the figures, and would be further considered 

as a part of final design. 

Figure 4-11: Alternative 3A Design Configuration 

Figure 4-12: Alternative 3B Design Configuration 
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The slope pavement ties into a reinforced concrete slab with a thickness of 2 feet at the flowline of the 

channel and ties into small reinforced concrete retaining walls at the top of the slope. 

Alternative 3A consists of 1H:1V slopes with permanent soil nails extending to the limits of the current 50-

feet easement. This would require maintaining an easement to allow the nails to remain in place, including 

the 10 feet of easement on the SSP side of the channel. 

Alternative 3B consists of each slope at a 1H:1V with permanent soil nails extending only to the limits of 

the proposed 40-feet easement. As the SSP channel overbank and side slope is shown above the existing 

channel, some fill will be required prior to installing the nails. During design, an alternative approach could 

be evaluated to install permanent soils nails as part of the initial excavation, placing and compacting fill 

over the nails, and then placing the concrete slope pavement.  

Permanent soil nails were analyzed for both sides of the channel with a summary of the results is shown 

on Figure 4-13. Refer to the Excavation Feasibility Analysis Project Memorandum provided in Appendix C 

for the detailed analysis description, loading conditions, sections, results and failure surface geometry. 

Figure 4-13: Factor of Safety Chart for Permanent Excavations 
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The results indicate generally acceptable factors of safety for these permanent excavations with the 

addition of soil nail reinforcements. However, the safety factors are slightly below those typically used for 

the fully saturated slope for effective stress conditions. Since full saturation of the slope is a conservative 

assumption, it appears that reasonable measures can be included in the design process to improve 

stability. The permanent soil nail lengths shown in Figure 4-11 and Figure 4-12 have a spacing of 5 feet 

along the slope and every 2 feet along the channel. If necessary, the channel geometry could be adjusted 

to allow for a greater length of soil nail within the limits of the HCFCD existing and proposed ROW. 

Appendix D shows these cross sections placed in seven representative existing sections. To obtain the full 

channel depth and positive drainage towards the channel, the full use of the existing 50-feet HCFCD ROW 

may be necessary. In the representative cross sections shown in Appendix D, fill is generally shown within 

the WUP easement limits. However, on the SSP side of the channel, most cross sections are shown with 

fill extents within the western-most 10 feet of the HCFCD ROW. Shifting the channel to the east (towards 

WUP) for those reaches where there is a wider easement may address some of the fill placement issues; 

however, there will be many locations where the full ROW is needed until construction is complete. 

4.3.2 Stormwater Analysis 

The Corrected Effective model was modified to reflect the geometry of Alternatives 3A and 3B by use of 

the Channel Modification tool in HEC-RAS. The geometry was adjusted to reflect the proposed geometry 

of each alternative. The conveyance portion of the channel (between HEC-RAS bank stations) was set to 

have a Manning’s n value of 0.015 for concrete, and from the conveyance portion to the limits of the ROW 

was set to have a manning’s n value of 0.04, reflective of maintained grass. 

The typical model cross-section for Alternative 3A is shown in Figure 4-14. The typical model cross-section 

for Alternative 3B is shown in Figure 4-15. 
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Figure 4-14: Alternative 3A Typical Model Cross-Section 

The change from the Corrected Effective to the Alternative 3A cross-section generally decreased WSELs 

both within and upstream of the study reach, with no significant impacts produced. Channel velocities 

through the project reach range between 4.16 and 6.39 feet per second. 

Relative to the Effective, the Alternative 3A cross-section also decreased WSELs both throughout the study 

reach and upstream, and did not produce any adverse impacts to WSELs. See Table 4-1 through Table 4-3 

for summaries of changes to WSELs. Further hydraulic results are provided in Appendix E. 
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D111-00-00       Plan: Proposed Alternative 3B    12/5/2016 

   RS = 6656.935  FNI 2016 Field Survey in channel; 2001 Lidar for overbanks; FNI 

Station (ft)

E
le

v
a

ti
o

n
 (

ft
)

Legend

WS 1PCT_100yr

Ground

Ineff

Bank Sta

.1 .04 .
0
1
5

.015 .
0
1
5

.04

Figure 4-15: Alternative 3B Typical Model Cross-Section 

The change from the Corrected Effective to the Alternative 3B cross-section decreased WSELs both 

throughout and upstream of the study reach, and did not produce any adverse impacts to WSELs. Channel 

velocities through the project reach range between 4.94 and 7.75 feet per second. 

Relative to the Effective, the Alternative 3B cross-section also decreased WSELs both throughout and 

upstream of the study reach, and did not produce any adverse impacts to WSELs. See Table 4-1 through 

Table 4-3 for summaries of changes to WSELs. Further hydraulic results are provided in Appendix E. 

Both Alternatives 3A and 3B are the only alternatives to reduce WSELs for all storm events when compared 

to both the Effective Model and Corrected Effective Model. Furthermore, Alternatives 3A and 3B produce 

the lowest channel velocities through the project reach in comparison to all other alternatives. Therefore, 

when comparing all alternatives solely based on hydraulic performance, Alternatives 3A and 3B are the 

best solutions for the project area. 

4.4 STORMWATER ANALYSIS SUMMARY 

For each design alternative, Table 4-1 shows the maximum WSEL increases for the 10-, 50-, 100-, and 500-

year events within both the Effective and Corrected Effective Models. Generally, HCFCD regulates projects 

for events up to, and including the 100-year event. From a regulatory perspective, only Alternatives 2C, 
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3A and 3B meet the required criteria, as they do not produce any impacts to the Effective 100-year BFE, 

and Alternative 3B is the only alternative to show no impact in the 10- and 100-year events. 

While Alternative 2C produces increases to 500-year WSELs, which are likely due to modeling issues rather 

than an impact driven by the channel geometry, HCFCD does not typically regulate to this event. 

Additionally, while Alternatives 2B, 2C, and 3A show minor impacts (less than 0.1 foot for the 10-year 

event) through the transition section near the Bellaire bridge, these increases are contained within the 

channel banks, as well as the HCFCD ROW. 

Table 4-1: Summary of Maximum WSEL Increases Within or Upstream of the Study Reach (feet) 

Effective Corrected Effective 

10 yr 50 yr 100 yr 500 yr 10 yr 50 yr 100 yr 500 yr 

Alt 1A 2.85 2.59 2.44 1.88 2.42 2.45 2.28 1.81 

Alt 1B 4.37 4.36 4.45 1.77 3.98 3.97 4.18 3.34 

Alt 2A 0.00 0.10 0.37 0.77 0.01 0.00 0.06 0.08 

Alt 2B 0.00 0.00 0.15 0.64 0.01 0.00 0.00 0.01 

Alt 2C 0.00 0.00 0.00 0.46 0.06 0.00 0.00 0.46 

Alt 3A 0.00 0.00 0.00 0.00 0.08 0.00 0.00 0.00 

Alt 3B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Table 4-2 summarizes the maximum benefit of each alternative by showing the maximum WSEL 

decrease. 

Table 4-2: Summary of Maximum WSEL Decreases Within or Upstream of the Study Reach (feet) 

Effective Corrected Effective 

10 yr 50 yr 100 yr 500 yr 10 yr 50 yr 100 yr 500 yr 

Alt 1A -1.11 -2.18 -1.80 -3.00 -1.08 -1.31 -0.89 -0.61 

Alt 1B -1.13 -2.45 -1.54 -3.15 -1.10 -1.58 -0.34 -0.86 

Alt 2A -1.08 -2.03 -1.84 -3.08 -1.53 -1.16 -0.93 -0.74 

Alt 2B -1.15 -1.98 -1.80 -3.07 -1.66 -1.11 -0.89 -0.82 

Alt 2C -1.61 -1.74 -1.63 -2.97 -2.03 -1.45 -1.20 -1.20 

Alt 3A -2.80 -2.74 -2.45 -2.92 -3.11 -2.81 -2.66 -2.50 

Alt 3B -2.20 -2.07 -1.85 -3.06 -2.50 -2.14 -1.98 -1.86 
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Table 4-3 summarizes the changes caused by each alternative within the study reach by showing the 

average WSEL change. 

Table 4-3: Summary of Average WSEL Changes in Study Reach (feet) 

Current Effective Corrected Effective 

10 yr 50 yr 100 yr 500 yr 10 yr 50 yr 100 yr 500 yr 

Alt 1A 1.24 0.78 0.65 -0.29 1.21 1.26 1.18 0.85 

Alt 1B 2.15 1.59 1.71 -0.16 2.13 2.08 2.24 0.99 

Alt 2A -0.78 -0.88 -0.82 -1.44 -0.80 -0.40 -0.29 -0.29 

Alt 2B -0.87 -0.98 -0.90 -1.51 -0.89 -0.50 -0.38 -0.36 

Alt 2C -1.09 -1.28 -1.17 -1.73 -1.11 -0.80 -0.64 -0.59 

Alt 3A -1.64 -1.95 -1.88 -2.36 -1.66 -1.47 -1.35 -1.21 

Alt 3B -1.40 -1.70 -1.62 -2.10 -1.43 -1.21 -1.10 -0.95 

Table 4-4 provides a comparison of the level of service of all alternatives to the level of service within the 

study reach for the proposed existing channel based on the corrected effective model. The level of service 

was determined by comparing the water surface elevation to both the bank stations and the right-of-way 

limits. 

Table 4-4: Approximate Level of Service of Each Alternative 

Scenario Level of Service 

Corrected Effective ~ 10-yr 

Alt 1A < 10-yr 

Alt 1B < 10-yr 

Alt 2A ~ 50-yr 

Alt 2B ~ 50-yr 

Alt 2C ~ 50-yr 

Alt 3A ~ 50-yr 

Alt 3B ~ 50-yr 

It is also worth noting that floodplain mapping within the study reach is partially driven by Brays Bayou 

backwater elevation. When modeling the Poor Farm hydraulic reach, a normal depth outfall condition is 

assumed. Modeling of tributaries to major waterways using this approach often produces lower water 

surface elevations at the confluence location than those generated by the major waterway. In the case of 

Poor Farm Ditch, Brays Bayou produces a 100-year WSEL that extends upstream past the Bellaire bridge 

and into the study reach. While improvements through the study reach may improve local flooding 
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conditions, they may not impact floodplain mapping and Brays Bayou-driven flooding where the Poor 

Farm Ditch WSELs are lower than the Brays Bayou BFE. 

Additionally, HCFCD is currently updating the model and mapping for D100-00-00 (Brays Bayou) as a part 

of the Risk Map 6 Study. Because the downstream boundary condition for the Poor Farm model is not 

based on a known water surface elevation, any update to the backwater mapping due to the Risk Map 6 

Study will not impact the results of this analysis. 

4.5 CONSTRUCTION CONSIDERATIONS 

The following sections describe the construction considerations for Alternatives 2A, 2B, 2C, 3A and 3B 

with respect to mobilization, demolition, care and control of water, procurement of construction, and 

construction duration. These sections do not include considerations for Alternatives 1A and 1B as those 

alternatives were eliminated due to hydraulic impacts. 

4.5.1 Mobilization 

Implementing any of the channel cross-section alternatives will require significant mobilization efforts, 

including but not necessarily limited to: establishment of a lay-down area, installation of construction 

access points, and acquisition of temporary construction easements (TCEs). Provisions for mobilization 

efforts are generally described as follows: 

• SSP owns the vacant lot between 6401 and 6409 Edloe Street. A key project assumption is that 

SSP will allow use of this vacant lot during construction. This location would likely serve as both a 

lay-down area and a construction access point; 

• Along the eastern edge of the upstream end of the channel, there exists a parking lot owned by 

the West University United Methodist Church. A contractor could secure a portion of this parking 

lot for a TCE, thereby affording additional space for a lay-down area as well an additional 

construction access point; 

• There are multiple streets running parallel to the channel (e.g., Virginia Court and Duke Street). A 

contractor could secure additional construction access points; and 

• Though a significant amount of traffic control would be required, a contractor could secure a 

portion of Bellaire Boulevard and the property located along the eastern edge of the downstream 

end of the channel for TCEs, thereby affording space for an additional construction access point. 
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With the proximity of numerous structures adjacent to the channel, the contractor should be required to 

perform a pre-construction survey to document the existing conditions during the mobilization period 

prior to any construction activities. 

4.5.2 Demolition 

As part of the existing channel demolition, existing trees, fencing, and existing storm drain outfall 

structures would require removal. The recent survey shows that the canopies of many of these trees 

overhang over both private property and HCFCD ROW. There is the potential that partial tree removal 

may harm the trees that are not fully within existing HCFCD ROW. Fencing would have to be replaced as 

a safety measure along the channel after construction, and existing storm drain outfall structures would 

be replaced in kind. 

4.5.3 Concrete Placements 

Implementation of all alternatives require the placement of cast-in-place concrete. Given the constraints 

associated with accessing and navigating the existing channel, concrete placement would likely be 

accomplished by pumping operations. Typically, the maximum distance concrete can be pumped is 

approximately 2,500 feet. To maintain the desired mix design criteria, various measures would be 

required to keep concrete from flashing within the pump hose, which could include: working at night, 

placing wet burlap sacks over the pump hose, temporarily burying the pump hose, increasing the cement 

content in the concrete mix, and providing adequate space for a wash out area. When possible, pumping 

distances should be minimized during construction by phasing out the projects into manageable sections. 

Given the provisions for mobilization discussed previously, there would be the opportunity to phase the 

construction into three segments: (1) an approximately 880-feet long channel reach between University 

Boulevard and the vacant lot along Edloe Street, (2) an approximately 1,110-feet long channel reach 

starting at the vacant lot along Edloe Street and continuing downstream, and (3) an approximately 1,110-

feet long channel reach starting at Bellaire Boulevard and continuing upstream. 

4.5.4 Procurement of Construction 

For a project of this nature with significant risks related to care of water, complex project phasing, and 

high visibility with nearby residents, awarding the construction contract based on a one-step or two-step 

Competitively Sealed Proposal (CSP) rather than Low Bid should be considered. This procurement strategy 

would allow contractors to be ranked based on evaluation criteria specified by HCFCD that could include 
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a workplan, phasing, and care of water. Proposals would be ranked according to these criteria in order to 

select the most qualified, best value contractor. Stakeholders could also be included on the evaluation 

team to provide input on the most highly qualified contractor. 

4.5.5 Care and Control of Water 

The normal water depth within the channel is approximately 8- to 10-inches, and based on observations 

made during the geotechnical investigation, the groundwater table ranges from 1- to 12-feet below the 

flowline of the channel. Given these conditions, the construction documents should be developed to 

require the contractor to prepare a care of water plan as part of their proposal (for which a separate pay 

item should be assigned) sufficient to safeguard the project site from the 10-year event. Additionally, 

groundwater and surface water would have to be controlled through the use of dewatering system, which 

could include well points or a sump collection area. Groundwater would be draw down below the depth 

of excavation. Requiring contractors to include a care of water plan in the proposals and providing a 

separate pay item for care of water could provide the following benefits: 

• The existing hydraulic capacity of the channel could be maintained through construction; 

• The contractor would provide protective measures for materials, equipment, and work progress 

for a specific level of risk; 

• The contractor would be less likely to distribute extra costs among the other pay items due to 

anticipated risk associated with care of water; and 

• The contractor’s understanding of care of water as it relates to the successful construction of the 

project could be used as a metric by which HCFCD could evaluate potential contractors. 

There are several feasible configurations for implementing a care of water plan as described above. 

Examples of various methods are generally described as follows: 

• Open channel system. 

o Although no features would be constructed to control stormwater, the contractor could 

move along the channel keeping apprised of any storm events. In the event of a storm, 

the contractor would remove all equipment and materials from the channel, secure any 

work in-progress, and minimize any damage. 

• Sheet pile system. 

o After demolition of the channel and performing the necessary excavation, a sheet pile 

system could be used to divide the channel. The sheet piles would be used to route any 

flows along one side of the over-excavated channel while constructing the other side. 
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• An earthen cofferdam system. 

o An earthen cofferdam system could be utilized and placed across the channel to dewater 

the construction area in multiple segments with bypass pumping. Placement of earthen 

cofferdams would require ample space to ensure they are constructed with stable slopes. 

The quantity of water required during the ten-year event may preclude the feasibility of 

bypass pumping. Additionally, redundancy would have to be accounted for in the system 

to account for any potential mechanical failure. 

4.5.6 Construction Duration 

Construction durations for each alternative were estimated based on anticipated work required for 

mobilization, initial earthwork and shoring, concrete placement, backfill, final grading and site cleanup. 

All alternatives require some element of mobilization and initial earthwork/shoring. A time of 4 weeks 

was assumed for each of these activities. For Alternative 3B, an additional 3 weeks was added to the initial 

earthwork because additional fill is necessary along the SSP side of the channel prior to placing the sloped 

pavement. 

Alternatives 2A, 2B, and 2C require two separate concrete placements – one for the bottom slab and one 

for the vertical walls after the minimum curing time has been reached for the slab. Assumptions to 

develop the concrete placement time are generalized as follows: 

• Approximately 6 working days would be required to deliver materials, erect scaffolding/framing, 

and tie rebar; however, these activities would generally work in parallel to others; 

• Concrete placements for 40 feet of the channel could be made in 1 day with a 7-day minimum 

curing time; and 

• Placements of concrete for both the slab and vertical walls would likely take a total of 16 calendar 

days to place 200 feet of channel; 

Over a channel length of 3,100 LF, a total time of 248 calendar days (approximately 35 weeks) would be 

required for concrete placement. 

Alternatives 3A and 3B require at least three separate concrete placements for the bottom slab, slope 

pavement/bottom section of retaining wall, and vertical section of retaining wall. Assumptions to develop 

the time are generalized as follows: 

• Approximately 6 working days would be required to deliver materials, erect scaffolding/framing, 

and tie rebar; however, these activities would generally work in parallel and not on the critical 

path; 
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• Concrete placements for 40 feet of the channel could be made in 1 day with a 7-day minimum 

curing time; and 

• For placements of concrete for both the slab, slope pavement/bottom section of retaining wall, 

and vertical section of retaining wall, a total of 24 calendar days would likely be required to place 

200 feet of channel; 

Over a channel length of 3,100 LF, a total time of 372 calendar days (approximately 53 weeks) would be 

required for concrete placement. 

A total of 10 weeks was assumed for final grading, backfill and site cleanup activities. 

A summary of the activity durations and estimated amount of calendar days is shown in Figure 4-16. 

Figure 4-16: Estimated Construction Duration 

4.6 LONGTERM MAINTENANCE CONSIDERATIONS 

With the cast-in-place components of all alternatives, the concrete would be designed to meet American 

Concrete Institute (ACI) 350 to provide the serviceability, e.g. crack control, and there would be control 

over the location of horizontal and vertical joints. Groundwater would be drawn down no less than 2- to 

3-feet below the maximum depth of excavation when the foundation is installed to minimize the potential 

for local heave. 

Alternatives 2A, 2B and 2C include areas along the top of channel that could be utilized for HCFCD 

maintenance access. The areas on the WUP side of the channel are more than 10-feet wide. However, 

final design would have to take in to consideration the grade constraints required for positive drainage 

towards the channel, which may allow access but preclude a safe driving surface. 
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Due to the trapezoidal shape of the channel in alternatives 3A and 3B, there would be minimal access for 

HCFCD maintenance staff along the top of the channel. There is also less width to transition grades within 

the channel overbanks, potentially leading to steeper slopes to tie the proposed section back to existing 

grade. One alternative would be to design some level of access, e.g. a ramp, down in to the channel where 

there is additional HCFCD ROW.  

Alternative 3A includes soil nails that extend past the proposed 40-feet HCFCD, which would require 

HCFCD to continue monitoring for encroachments and improvements by property owners that could 

include large excavations that may undermine the stability of the channel by damaging the permanent 

soil nails. 

Drainage along the back side of the retaining walls for all alternatives would have to be accounted for 

through cutouts or outfall pipes through the wall. These openings would need to be routinely cleaned out 

regardless of which alternative is implemented. 

4.7 COMPARISON OF PROBABLE CONSTRUCTION COST ITEMS 

For the five remaining alternatives (2A, 2B, 2C, 3A, and 3B), a cost estimate for items associated with each 

cross-section configuration was developed. These estimates are not intended to be all inclusive of the cost 

of the project and only include the costs for the channel portion (e.g., approximately 2,800 linear feet, 

which excludes the transition sections) to provide a basis of comparison. The following assumptions were 

made in the development of the cost estimate for each alternative: 

• Quantities for temporary excavation measures and new construction activities correspond to the 

configurations shown in Figure 4-5, Figure 4-6, Figure 4-7, Figure 4-11, Figure 4-12 and as 

illustrated in Appendix D. For sheet piling, the overall unsupported wall height is subject to 

modification during final design. For cost estimating purposes, an unsupported wall height of 10 

feet and an embedment depth of 15 feet were assumed. It was further assumed that 25 percent 

of all sheet piling would be suitable for re-use during construction; 

• The costs of excavation and off-site disposal were developed to account for double-handling the 

movement of earthen material, which is driven by the access constraints associated with the 

channel. It is anticipated that excavated earthen material will need to be temporarily stored on-

site (presumably within the property near Harper Street and Edloe Street) and subsequently 

loaded onto a truck to be hauled off-site; 

• The costs of placement and compaction of imported fill material were developed in a similar 

manner to that of excavation and off-site disposal; 
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• The costs of all reinforced concrete features were developed to reflect the unit pricing observed 

on similar projects, with additional contingencies to account for pumping operations that extend 

for distances in excess of 500 feet. Concrete unit pricing was further sub-divided as follows: 

o The following reinforced concrete features are anticipated to be constructed with 

horizontal formwork: 

▪ The flowline slab associated with Alternatives 2A, 2B, 2C, 3A, and 3B; 

▪ The slope pavement comprising the trapezoidal channel associated with Alternatives 

3A and 3B; and 

▪ The lower portion of the retaining walls necessary to facilitate the earthwork along 

the maintenance berms associated with Alternatives 3A and 3B. 

o The following reinforced concrete features are anticipated to be constructed with vertical 

formwork: 

▪ The walls that comprise the rectangular channel associated with Alternatives 2A, 2B, 

and 2C; and 

▪ The upper portion of the retaining walls necessary to facilitate the earthwork along 

the maintenance berms associated with Alternatives 3A and 3B. 

Cost estimates for the main channel portion of each alternative can be found in Appendix F and serve to 

provide a basis of comparison. A summary of each estimate for probable construction cost items for each 

design alternative is presented in Table 4-5. These costs exclude the following pay items: mobilization, 

care of water, clearing and grubbing, traffic control, stormwater pollution prevention plan measures, final 

grading activities, demolition of existing structures, installation of new fencing, construction of the 

upstream and downstream transition sections, outside drainage features, and utility relocations. 

Additionally, the construction of a concrete-lined swale feature along the center of the vacant lot near 

Edloe Street and Harper Street within SSP and relocation of a sanitary sewer lift station at the western 

end of Carnegie Street within WUP were excluded from the cost estimate. 

Table 4-5: Summary of Probable Construction Cost Items 

Cross Section 
Alternative 

Channel Cost* 

2A $14,191,400 

2B $19,864,750 

2C $17,993,400 

3A $12,473,450 

3B $11,071,900 
*Channel cost estimates not intended to be all inclusive of project costs 
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5.0 EVALUATION OF ALTERNATIVES 

Two different methods were used to evaluate each of the alternatives to allow for greater opportunity for 

capturing input into the decision-making process. The two methods utilized included weighted factors and 

a Pairwise analysis, which are further described subsequently. For both methods, the following criteria 

were used: 

• Hydraulic Capacity 

• Project Cost 

• Design Life 

• Maintenance 

• Construction Duration 

• Impact of Construction Activities 

The criteria are further in defined in subsequent sections. 

5.1 METRICS FOR EVALUATION CRITERIA 

5.1.1 Hydraulic Capacity 

It is critical to the project to ensure that there are no adverse impacts for the 100-year BFE in the Effective 

Model, as well as the other storm events. While the current channel has an approximate 10-year capacity 

and there exists a goal of improving the condition and conveyance capacity of the channel, the main 

constraint is driven by ensuring no adverse impacts to WSELs. Table 5-1 reflects the scoring criteria for 

the hydraulic capacity of each alternative. The average WSEL reductions reflected in the higher ranked 

criteria are compared to the Corrected Effective model, which represents the “true” benefits as that 

model considers the most recent topographic data for the channel. 
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Table 5-1: Hydraulic Capacity Scoring Criteria 

Weighting Support Score 

Adverse impacts to 100-year WSEL on Effective and Corrected 
Effective models 

0 

Adverse impacts to 100-year WSEL on the Effective or Corrected 
Effective models 

3 

No impacts to 100-yr WSEL. Average WSEL reduction from 
Corrected Effective model less than 0.50’ within study reach 

6 

No impacts to 100-yr WSEL. Average WSEL reduction from 
Corrected Effective model between 0.50’ and 0.75’ within study 

reach 
7 

No impacts to 100-yr WSEL. Average WSEL reduction from 
Corrected Effective model between 0.75’ and 1.0’ within study 

reach 
8 

No impacts to 100-yr WSEL. Average WSEL reduction from 
Corrected Effective model between 1.0’ and 1.25’ within study 

reach 
9 

No impacts to 100-yr WSEL. Average WSEL reduction from 
Corrected Effective model greater than 1.25’ within study reach 

10 

5.1.2 Project Cost 

Table 5-2 provides scoring for ranges of project costs provided in the cost summary for each alternative. 

Note that for this metric, each alternative was evaluated as a function of the costs presented in Section 

4.7. 

Table 5-2: Project Cost Scoring Criteria 

Weighting Support Score 

Greater than $20,000,000 2 

$17,500,000 to $20,000,000 4 

$15,000,000 to $17,500,000 6 

$12,500,000 to $15,000,000 8 

Less than or equal to $12,500,000 10 

5.1.3 Design Life 

Major factors considered when estimating the design life include complexity of design, the methods of 

construction, the ability to ensure quality during construction, and the ease of inspection and 

maintenance. Table 5-3 defines the scoring associated with design life. 

46 



   
 

 

 

   

  

   

    

  

           

 

     

  

    

    

   

    

 

   

  

    

   

   

       

    

      

     

 

 

 

 

 

 

Poor Farm Ditch Conveyance Improvements 
Harris County Flood Control District 

Table 5-3: Design Life Scoring Criteria 

Weighting Support Score 

50 to 75 years 8 

75 years or more 10 

5.1.4 Maintenance 

The biggest concern regarding maintenance is the ability to access the channel from the top. Table 5-4 

defines the scoring associated with maintenance. 

Table 5-4: Maintenance Scoring Criteria 

Weighting Support Score 

No maintenance access along the top of the channel 5 

Maintenance access along the top of the channel 10 

5.1.5 Construction Duration 

Table 5-5 defines the scoring associated with construction duration. 

Table 5-5: Construction Time Scoring Criteria 

Weighting Support Score 

Greater than 15 months 5 

15 months or less 10 

5.1.6 Impact of Construction Activities 

The potential impacts of construction activities, both real and perceived, to adjacent homes and 

properties have been the most significant concern raised by property owners. Additionally, SSP property 

owners do not want to lose use of the portion of their properties that are currently fenced off. Table 5-6 

shows how the scoring was applied to each alternative for impact of construction activities. 
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Table 5-6: Impact of Construction Activities Scoring Criteria 

Weighting Support Score 

Major disturbances to property owners (e.g., sheet piles) and existing 50-feet wide 
HCFCD ROW permanently required 

2 

Major disturbances to property owners (e.g., sheet piles) and proposed 40-feet 
wide HCFCD ROW permanently required 

4 

Minor disturbances to property owners (e.g., soil nails or sloped excavation) and 
existing 50-feet wide HCFCD ROW permanently required 

8 

Minor disturbances to property owners (e.g., soil nails or sloped excavation) and 
proposed 40-feet wide HCFCD ROW permanently required 

10 

5.2 WEIGHTED FACTORS ANALYSIS 

The weighted factors analysis allows identified criteria to be weighted based on percentages that sum to 

100 percent. This method provides a clear, transparent way for the importance of each individual criteria 

to be established, and produces clear results where a total weighted score of “10” represents an 

alternative where all criteria were met and a total weighted score of “0” shows that no criteria were met. 

Each of the criteria was given a percentage weighting as follows: 

• Hydraulic Capacity – 30 percent 

• Project Cost – 20 percent 

• Design Life – 10 percent 

• Maintenance – 15 percent 

• Construction Duration – 10 percent 

• Impact of Construction Activities – 15 percent 

Using the criteria, weights, and metrics previously identified, Table 5-7 presents a ranking of all 

alternatives. The metrics defined in Section 5.1 were used to score each of the criteria. Each score is 

multiplied by the criteria weight and added together for a total sum. 
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Table 5-7: Weighted Factor Ranking of Channel Cross-Section Alternatives 

Alternative 
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Criteria Weight 0.30 0.20 0.10 0.15 0.10 0.15 

Alternative 2A 0 8 10 10 10 10 6.60 4 

Alternative 2B 3 4 10 10 10 4 5.80 5 

Alternative 2C 7 4 10 10 10 4 7.00 3 

Alternative 3A 10 10 8 5 5 8 8.25 1 

Alternative 3B 9 10 8 5 5 10 8.25 1 

Using the weighted factor ranking of channel cross-section alternatives, Alternatives 3A and 3B are both 

ranked the highest. Alternative 3A is ranked high based upon no adverse hydraulic impacts and best 

average WSEL reduction within the study reach; however, it scored lower in the impact of construction 

activities because the full 50-feet HCFCD ROW would still be required. Alternative 3B is ranked high based 

upon no adverse hydraulic impacts, low project cost, and low impact of construction activities. 

5.3 PAIRWISE ANALYSIS 

To supplement the weighted factors analysis, a Pairwise Analysis was performed to determine the 

tradeoffs between evaluation criteria as a function of their relative importance. Though the same criteria 

were used as done in the previous exercise (i.e., hydraulic capacity, project cost, etc.), the relative 

weightings differ because a Pairwise analysis has more objectivity. The process of determining a total sum 

for each alternative, like the weighted factors analysis, involves attributing a score to each of the criteria 

and then multiplying each score by the applicable criteria weight. The scores are then added together for 

a total sum. The alternative yielding the highest total sum is recognized as the most favorable. 

Table 5-8 presents how each of the factors were weighted for each evaluation criteria using this method. 

The identified evaluation criteria are presented across the top row and left column. The solid blocks down 

the middle are where the criteria intersect themselves. If the criteria on the top are more important than 

the criteria on the left, a value of 1 is populated. If they are equally important, a value of 2 is populated. 

If the criteria on the left are more important than the criteria on the top, a value of 3 is populated. The 
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sum of all values for a given row then becomes the weighting factor of the respective evaluation criteria. 

Using the Pairwise analysis typically provides a greater separation between each alternative. 

Table 5-8: Calculation of Pairwise Weighting Factors for Evaluation Criteria 

1 2 3 4 5 6 

Criteria 
Hydraulic 
Capacity 

Project 
Cost 

Design Life Maintenance 
Construction 

Duration 

Impact of 
Construction 

Activities 
Sum Rank 

1 Hydraulic Capacity 3.00 3.00 3.00 3.00 3.00 15.00 1 

2 Project Cost 1.00 3.00 3.00 3.00 3.00 13.00 2 

3 Design Life 1.00 1.00 1.00 2.00 1.00 6.00 5 

4 Maintenance 1.00 1.00 3.00 3.00 2.00 10.00 3 

5 
Construction 

Duration 
1.00 1.00 2.00 1.00 1.00 6.00 5 

6 
Impact of 

Construction 
Activities 

1.00 1.00 3.00 2.00 3.00 10.00 3 

Using the criteria, weights established in Table 5-8, and the metrics defined in Section 5.1, each of the 

alternatives were scored. Each score is multiplied by the criteria weight and added together for a total 

sum. Table 5-9 presents the results of the overall scores and ranking for each channel cross-section 

alternative. 

Table 5-9: Pairwise Ranking of Channel Cross-Section Alternatives 

Criteria 

Alternatives 
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Criteria Weight 15 13 6 10 6 10 

Alternative 2A 0 8 10 10 10 10 424 3 

Alternative 2B 3 4 10 10 10 4 357 5 

Alternative 2C 7 4 10 10 10 4 417 4 

Alternative 3A 10 10 8 5 5 8 462 2 

Alternative 3B 9 10 8 5 5 10 493 1 

50 



   
 

 

 

 

       

        

  

Poor Farm Ditch Conveyance Improvements 
Harris County Flood Control District 

The Pairwise analysis ranks Alternatives 3B and 3A the highest confirming the highest ranked results of 

the weighted factor method; however, Alternative 3B is ranked higher than Alternative 3A due to lower 

impact of construction activities. 
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6.0 SUMMARY AND RECOMMENDATION 

Using the weighted factors method to evaluate the five alternatives, Alternatives 3A and 3B were both 

ranked the highest. Using the Pairwise method, Alternative 3B was ranked the highest with Alternative 3A 

as the second highest. 

Alternative 3B consists of a trapezoidal channel with reinforced slope pavement anchored by permanent 

soil nails extending to the proposed 40-feet HCFCD ROW limit. This alternative was ranked high based 

upon the following: 

• Decrease in WSELs when compared to both the Effective Model and Corrected Effective Model 

for all storm events; 

• Lowest cost for the items associated with the design configuration; and 

• Least impact of construction activities to nearby residences. 

The most significant tradeoffs associated with this alternative when compared to others is that the desired 

HCFCD maintenance access along the channel is not feasible, the time of construction is longer than all 

other alternatives, the hydraulic benefits are not as great when compared to Alternative 3A, and the 

design life is slightly less than other alternatives. 

Alternative 3A is similar in geometry to Alternative 3B but has a wider cross section with permanent soil 

nails utilizing the full 50-feet HCFCD ROW. The only difference in scoring was that this alternative had a 

more significant impact of construction activities to nearby residences due to the extended soil nails; 

however, this alternative provided greater hydraulic benefits when compared to Alternative 3B, as it 

lowered WSELs by an additional 0.2 feet on average within the study reach, as reflected in Table 4-3. 

For HCFCD to evaluate the implementation of either of these alternatives and coordinate with each of the 

cities, total project costs were developed for Alternatives 3A and 3B. A breakout of each total project cost 

is included as Appendix G. The total project costs for Alternatives 3A and 3B are $23,740,768 and 

$20,350,561, respectively. The following assumptions are noted: 

• The Opinion of Probable Construction Costs (OPCCs) for Alternative 3A and 3B were determined 

to be $20,904,585 and $17,644,770, respectively. The OPCCs include a 30% contingency factor to 

account for: 

o Uncertainties associated with the contractor’s care of water plan, as well as dealing with 
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limited site access and staging opportunities; and 

o Adjusting, or working around, existing and proposed structures and facilities adjacent to 

the channel. Specific items already identified include a proposed concrete-lined swale 

feature within SSP, and an existing sanitary sewer lift station as well as a group of 

maintenance boxes associated with ATT underground cables within WUP. 

• The total engineering design fee, inclusive of FNI’s contract as well as previous studies, was set 

equal to $2,000,000.00; and 

• The anticipated construction management fees were set equal to 4% of the respective OPCCs. 

On April 20th , 2017, a meeting was held with HCFCD’s Engineering Review Board (ERB) to consider the 

findings, existing conditions, conveyance, and encroachment issues identified during the preliminary 

engineering phase of the project. An additional objective of this meeting was to solicit concurrence for 

moving forward with the final design of Alternative 3B. At the conclusion of this meeting, the 

recommendation to move forward with the final design of Alternative 3B was unanimously approved by 

the ERB. A 3D rendering generally depicting Alternative 3B, which was developed concurrent to the ERB 

process is presented in Figure 6-1. 

After establishing Alternative 3B as the preferred alternative, FNI performed a preliminary analysis at the 

request of HCFCD to determine if additional volume would be required in the Meyer Basin to mitigate the 

proposed channel improvements. The memorandum documenting this analysis is provided in Appendix I. 

While there are several variables which will impact final design and, ultimately, the final mitigation volume 

required, it is expected that the volume previously allocated within the Meyer Basin is adequate in 

mitigating the proposed channel improvements associated with Alternative 3B. 
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Based on the feedback received at the ERB meeting, as well as per subsequent direction given by HCFCD, 

the following items reflect activities that will be incorporated in the final design of Alternative 3B: 

• Based on the anticipated needs of HCFCD’s Infrastructure Department, incorporate at least two 

permanent maintenance access points; 

• Incorporate provisions for public safety and deterrence of trespassing along the project reach; 

and 

• Perform an expanded Impact Analysis to include: 

o Development of a detailed steady state hydraulic model which incorporates topographic 

survey data to reflect the current channel condition; 

o An evaluation of Brays Bayou backwater conditions for the Current Effective and Brays 

Bayou Conditional Letter of Map Revision (CLOMR) modeling; 

o Development of an unsteady state hydraulic model to evaluate potential for increases 

in flows and WSE downstream of the project reach; and 

o An evaluation of potential impacts to storm sewer outfalls downstream of the project 

reach. 

At the request of HCFCD’s stormwater quality department, FNI evaluated the feasibility of implementing 

water quality enhancements along the project reach. FNI specifically consulted the document entitled, 

“HCFCD Water Quality Enhancement Section for Preliminary Engineering Report (PER) or Project Design 

Report (PDR)” to determine its applicability to the content presented in this PER. It was determined by 

HCFCD and FNI project team members that the project reach does not have sufficient opportunities for 

water quality enhancements. It was further concluded that such enhancements would not be required 

along the project reach given: 

• The total footprint of impervious cover is not being increased by more than one acre from its 

current condition; and 

• The project reach is not located within unincorporated Harris County or the City of Houston. 

During final design, the project team will coordinate with SSP and WUP as appropriate to verify that the 

cities will not require specific provisions for water quality enhancements. 
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APPENDIX A: EXISTING CONDITIONS 
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APPENDIX C: GEOTECHNICAL ANALYSIS 



           

 

 

 

 

 

 

 

 

 

        
         

        
        

         
          

    

 

      
    

        
        

        
        

    

   

 
 
  

 

  

   

   

 

  

   

   

   

   

 
    

   
 

  

  

    

  

    

   

 

     
     

     
         

       
  

 
 

  

PROJECT 
MEMORANDUM 

4055 International Plaza, Suite 200  Fort Worth, Texas 76109   817-735-7300  fax 817-735-7492 www.freese.com 

TO: File HCF15148 

CC: Kalli Clark-Egan, P.E. 

FROM: Hande Gerkus, Ph.D., E.I.T. and Marc Miller, P.E. 

DATE: February 21, 2017 

PROJECT: HCF15148- Poor Farm Ditch Conveyance 

SUBJECT: Excavation Feasibility Analysis 

DRAFT 

THIS DOCUMENT IS RELEASED FOR THE 
PURPOSE OF INTERIM REVIEW UNDER THE 
AUTHORITY OF MARC T. MILLER, P.E., TEXAS 
NO. 87824 ON FEBRUARY 21, 2017. IT IS NOT 
TO BE USED FOR CONSTRUCTION, BIDDING OR 
PERMIT PURPOSES. 

FREESE AND NICHOLS, INC. 
TEXAS REGISTERED ENGINEERING 

FIRM F- 2144 

Design of the conveyance improvements for Poor Farm Ditch includes a variety of channel configurations. The 
existing easement is relatively narrow, and it is desirable to consider a variety of excavation alternatives. The 
following sections present the modeling approach, proposed temporary and permanent excavation alternative 
geometries, soil strength conditions and water levels selected, and the results of the stability analysis. The results 
of the stability analysis are presented in terms of the factor of safety values and discussed within the context of 
the Harris County Flood Control District (HCFCD) Policy Criteria and Procedure Manual for Approval and 
Acceptance of Infrastructure (PCPM) (2010) factor of safety requirements. 

Summary of Section Alternatives 

The project includes three channel alternatives: box culverts with an intermediate open channel (Alternative 1), a 
concrete U-shaped open channel (Alternative 2), and a concrete lined trapezoidal channel (Alternative 3). A variety 
of options are proposed for the temporary excavations required to construct these alternatives, and these are 
described as “A”, “B” and “C”. These can be broadly described as a sloped excavation, a soil nail reinforced cut 
slope, and a sheet pile braced vertical face. Table 1 summarizes the main features of each alternative. Typical 
sections for these alternatives are presented in Attachment A. Note that “left” corresponds to the west side of 
the channel, and “right” corresponds to the east side of the channel. 

Table 1. Summary of Design Alternatives, Slope Stability Analysis 

Alternative 
Alternative 
Description Excavation Description 

1A: Left 0.5H: 1V Slope with temporary soil nails 

1 1A: Right 1H: 1V Slope, unreinforced 

1B: Left & Right Sheet pile braced vertical excavation 

2A: Left 0.5H: 1V Slope with temporary soil nails 

2A: Right 1H: 1V Slope, unreinforced 

2 2B: Left & Right Sheet pile braced vertical excavation 

2C: Left 0.5H: 1V Slope with temporary soil nails 

2C: Right Sheet pile braced vertical excavation 

3A: Left & Right 1H:1V Slope, permanent soil nails partially in fill material 
3 3B: Left & Right 1H:1V Slope, permanent soil nails partially in fill material (more 

than 3A) 

www.freese.com
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Stability Modeling 

Parameter and Loading Case Selection 

The near-surface soil profile along the channel is dominated by Fat Clay (CH) above approximate elevation 28 feet, 
and by Lean Clay (CL) below this elevation. Strength parameters have been developed for these materials, and are 
documented in the Material Parameter Selection for Soils for Excavation Stability Analysis (November 3, 2016). 
The short-term conditions are analyzed by assigning the undrained shear strength parameters (φu, cu) and the 
long-term conditions are analyzed by assigning the effective shear strength parameters (φ’, c’) to the soil layers. 
The cyclic wetting and drying weathers soils and reduces the shear strength due to small strains that occur during 
swelling and shrinkage. Generally, this weakening of soils due to seasonal changes reduces the effective cohesion 
of clays. For the selection of shear strength parameters, it is considered that the concrete channel linings protects 
the soils from seasonal moisture changes and reduces weakening of soil due to weathering. 

Both short-term (total/undrained) and long-term (effective/drained) conditions pertain to design of permanent 
excavations.  Short-term (total/undrained) conditions are assumed to govern stability for temporary excavations. 
The permanent slope stability cases consider both short-term and long-term loading conditions. The slope stability 
under rapid drawdown loading was also analyzed for permanent excavations using the three-stage method 
developed by Duncan, Wright and Wong (1990). This method assumes total stress conditions (consolidated-
undrained) in slow-draining materials unless the results exceed the effective stress condition (in which case 
effective stress governs). The analyzed loading cases are presented for rapid drawdown, effective strength, and 
total strength loading conditions. 

The stability cases include a uniformly distributed load of 250 psf on the top of the slope as required by the HCFCD, 
PCPM (2010) for long-term conditions. The short-term conditions are analyzed for two loading cases on the top 
of the slope: construction load and traffic load. Due to restricted easement, heavy construction equipment is not 
expected to operate close to the top of the slope. Thus, a small bobcat or a pickup truck load is modelled with two 
2,000 lbs point loads, 6 feet from each other, to represent the rear axle load. If construction equipment is not 
blocking access, and if HCFCD desires to open the easements to traffic, the slopes can be subjected to traffic 
loading. This traffic load is modelled by applying a uniform surcharge load of 250 psf. 

Modeling Approach 

The proposed alternatives provide excavation stability using temporary or permanent structural solutions. The 
alternatives are analyzed for an excavation height of 11 feet, but the actual height will vary from about 8 to 11 
feet. The channel width, height and the easement are driving factors for the proposed alternatives. The proposed 
easement width is 50 feet, but the channel centerline is not centered on the easement. Refer to Attachment A 
for typical sections for each proposed alternative and the limits of the proposed easement. 

The stability of the proposed alternatives was calculated by analyzing a two-dimensional model for each 
alternative using the SLOPE/W module of the GeoStudio 2016 developed by the GEO-SLOPE International Ltd. The 
factor of safety was evaluated with a limit equilibrium analysis to calculate force equilibrium and moment 
equilibrium using the Morgenstern-Price (1965) procedure. The entry/exit routine was used to develop circular 
failure surfaces, and optimized, non-radial failure geometry is allowed. Tension cracks are not included in the 
analysis. The results of the analyses are presented in terms of the factor of safety (FS), which represents the ratio 
of shear strength to the shear stresses along the failure surface. 

The FS slope stability criteria requirement is listed as 1.3 for the short-term, 1.5 for the long-term, and 1.25 for 
the rapid drawdown conditions in the HCFCD PCPM (2010). The calculated FS values are presented in two decimal 
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points to allow for the comparison of cases, but note that the FS values are generally considered accurate to one 
decimal. 

The phreatic surfaces are included by drawing the piezometric lines to model the following cases: 

 Fully saturated slope: Piezometric line at the top of the slope, then follows the slope face and continues 
to the channel bottom, resulting in a 11-foot tall section. 

 Partially saturated slope: Piezometric line at elevation 45 feet within the slope, then follows the slope 
face and continues at elevation 40 feet at the channel bottom. 

 Water at channel base:  Piezometric line at constant elevation 40 feet at the base of the slope and along 
the channel bottom. 

Soil Nails 

For cases that include soil nails, the slopes are reinforced with rows of temporary or permanent soil nails. The 
number of rows and spacing for the rows are stated with the results of each analysis. The nail lengths are 
calculated for the nail inclination of 15 degrees. The nail lengths vary by location. The pullout resistance (ultimate 
bond strength) was estimated at 627 psf assuming soft soil conditions based on guidance in FHWA (2015). A 
resistance reduction factor of 2 is applied at the pullout resistance. The bond diameter is assigned as 0.5 feet 
assuming installation with augers. The tensile capacity of each nail of 45,000 lbs is calculated assuming a #7 Grade 
75 steel bar, and a tensile capacity reduction factor of 1.67 is applied. Shear resistance of the nails is ignored in 
the analysis. The alternatives that include soil nails are also analyzed with the proposed geometry but without 
using the soil nails to show the effect of soil nails on the slope stability. 

Slope Stability Analysis Results 

Alternative 1A,2A, and 2C Left Slopes Reinforced with Temporary Soil Nails 

The temporary excavations for Alternative 1A, 2A, and 2C Left Slopes are essentially identical and analyzed with 
the same SLOPE/W model. The 0.5H:1V temporary slope has an assumed height of 11 feet. The model includes 
three rows of soil nails spaced 5 feet in the in-plane direction and 4 feet in the out-of-plane direction. The nail 
lengths in the model are 9 feet, 11 feet and 13 feet from the top nail row to the bottom nail row. The results of 
the slope stability analyses are summarized in Table 2. The SLOPE/W output showing the calculated factor of 
safety for each analyzed loading case is presented in the attached exhibits. 

Table 2. Stability of Alternative 1A, 2A, and 2C Left Slopes 

Analysis Case Loading Condition 
Calculated 

FS with 
Soil Nails 

Calculated FS 
without Soil 

Nails 

Required 
FS 

Total Strength, with 
surcharge load 

Fully Saturated Slope 1.54 0.95 1.3 

Partially Saturated Slope 1.56 0.11 1.3 

Water at Channel Base 1.54 0.26 1.3 

Total Strength, with 
construction load 

Fully Saturated Slope 2.04 1.34 1.3 

Partially Saturated Slope 1.82 1.23 1.3 

Water at Channel Base 1.95 1.33 1.3 
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Alternative 1A, 2A, Right Slopes, Unreinforced 

The temporary excavations for Alternative 1A and 2A Right Slopes are essentially identical and analyzed with the 
same SLOPE/W model. The 1H:1V temporary slope is unreinforced and has an assumed height of 11 feet. The 
results the slope stability analyses are summarized in Table 3. The SLOPE/W output showing the calculated factor 
of safety for each analyzed loading case is presented in the attached exhibits. 

Table 3. Stability of Alternative 1A and 2A, Right Slopes 

Analysis Case Loading Condition Calculated FS 
Required 

FS 

Total Strength, with 
surcharge load 

Fully Saturated Slope 2.04 1.3 

Partially Saturated Slope 2.06 1.3 

Water at Channel Base 2.05 1.3 

Total Strength, with 
construction load 

Fully Saturated Slope 1.86 1.3 

Partially Saturated Slope 1.83 1.3 

Water at Channel Base 1.95 1.3 

Alternative 1B, 2B, and 2C Right Slope, Sheet Pile Wall 

The Alternative 1B and 2B, both the Left and Right Slopes, and 2C Right Slope are essentially identical and analyzed 
with the same SLOPE/W model. The assumed height of the vertical cut is 11 feet. 

The sheet pile stability calculations are conducted to analyze the required minimum sheet pile wall embedment 
depth for an approximate cut height of 11 feet. The sheet pile embedment depth is calculated assuming the sheet 
pile is embedded into undrained Fat Clay (CH). The FS of 1.3 is applied to the undrained cohesion of the Fat Clay 
(CH) to calculate active and passive soil resistances. The analysis considers a uniform surcharge load of 250 psf 
acting on the top of the slope. The pressure distributions proposed by Teng (1962) are used to calculate active 
and passive earth pressures acting on the sheet pile wall. The results show that sheet pile embedment length of 
approximately 150 percent of the height of sheet pile above dredge line prevents overturning of the sheet pile 
wall. The sheet pile wall stability calculation is presented in the Attachment B of the Excavation Stability Analysis 
memorandum. 

The sheet pile is modelled by using the pile reinforcement tool of the SLOPE/W. The parameters used to model 
the sheet pile are the shear force, shear reduction factor, pile spacing and application direction of the pile shear 
force. The embedment length of the sheet pile in the model is chosen such that the pile is embedded only into the 
Fat Clay (CH) layer. To account for the reduced embedment length in the model and adapt a more conservative 
approach, the passive resistance calculated as a part of sheet pile wall stability calculations is reduced with FS of 
1.7 and applied as the sheet pile shear force. As the software factors the applied shear force with the pile spacing, 
the pile spacing of 1-foot is introduced into the model to eliminate the effect of this parameter. The shear force 
application direction of “perpendicular to the reinforcement” option is found appropriate for this case. 

Since the limit equilibrium approach calculates the forces and moments acting on individual soil slices to calculate 
the stability of the slope surface, the structural analysis of the sheet pile is beyond the scope of the software. On 
the other hand, commercially available sheet piles are checked to verify that the shear force introduced to the 
slope stability analysis as the sheet pile resistance can be obtained without reaching the allowable yielding or 
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bending limits of the steel. The results the slope stability analysis are summarized in Table 4. The SLOPE/W output 
showing the calculated factor of safety for each analyzed loading case is presented in the attached exhibits. 

Table 4. Stability of Alternative 1B, 2B, and 2C Right Slope 

Analysis Case Loading Condition Calculated FS 
Required 

FS 

Total Strength, with 
surcharge load 

Fully Saturated Slope 1.93 1.3 

Partially Saturated Slope 1.92 1.3 

Water at Channel Base 1.94 1.3 

Total Strength with 
construction load 

Fully Saturated Slope 1.63 1.3 

Partially Saturated Slope 1.56 1.3 

Water at Channel Base 2.03 1.3 

Alternative 3A Left Slope Reinforced with Permanent Soil Nails 

The alternative 3A Left slope has a cut with a 1H:1V slope that is reinforced with permanent soil nails. The slope 
is reinforced with two rows of permanent soil nails spaced 5 feet in the in-plane direction and 2 feet in the out-
of-plane direction. The nail lengths are 11 feet and 13 feet for the top and bottom row of soil nails respectively. 
The concrete retaining wall is modeled as a concrete region to account for its weight as a dead load applied on 
the slope. The results of the slope stability analyses are summarized in Table 5, both with and without the soil 
nails. The SLOPE/W output showing the calculated factor of safety for each analyzed loading case is presented in 
the attached exhibits. 

Table 5. Stability of Alternative 3A, Left Slope 

Analysis Case Loading Condition 

Calculated 
FS with 

Soil Nails 

Calculated 
FS 

without 
Soil Nails 

Required 
FS 

Rapid Drawdown 
From Fully Saturated Slope Level to 
Base 

1.56 1.07 1.25 

Fully Saturated Slope 1.46 1.01 1.5 

Effective Strength Partially Saturated Slope 1.64 1.13 1.5 

Water at Channel Base 1.80 1.15 1.5 

Total Strength, Fully Saturated Slope 1.56 1.51 1.5 

with surcharge Partially Saturated Slope 1.58 0.30 1.5 
load Water at Channel Base 1.51 0.57 1.5 

Total Strength Fully Saturated Slope 1.94 0.20 1.5 

with construction Partially Saturated Slope 1.75 0.21 1.5 
load Water at Channel Base 1.85 0.44 1.5 

Alternative 3B Left Slope Reinforced with Permanent Soil Nails 

The alternative 3B left slope includes a cut with a 1H:1V slope reinforced with permanent soil nails. The main 
difference from the Alternative 3A left slope is the 5 feet offset of the reinforced slope into the channel with 
addition of backfill material between the cut and the reinforced slope. The slopes are reinforced with two rows of 
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permanent soil nails spaced 5 feet in the in-plane direction and 2 feet in the out-of-plane direction. The nail lengths 
are 8 feet and 12 feet for the top and bottom row of soil nails respectively. The concrete retaining wall is modeled 
as a concrete region to account for its weight as a dead load applied on the slope. The results of the slope stability 
analysis are summarized in Table 6, both with and without the soil nails. The SLOPE/W output showing the 
calculated factor of safety for each analyzed loading case is presented in the attached exhibits. 

Table 6: Stability of Alternative 3B Left Slope 

Analysis Case Loading Condition 
Calculated 

FS with 
Soil Nails 

Calculated FS 
without Soil 

Nails 

Required 
FS 

Rapid Drawdown 
From Fully Saturated Slope Level to 
Base 

1.54 1.43 1.25 

Fully Saturated Slope 1.43 1.04 1.5 

Effective Strength Partially Saturated Slope 1.63 1.30 1.5 

Water at Channel Base 1.77 1.45 1.5 

Total Strength, Fully Saturated Slope 1.78 1.51 1.5 

with surcharge Partially Saturated Slope 1.68 1.52 1.5 
load Water at Channel Base 1.64 1.43 1.5 

Total Strength, Fully Saturated Slope 1.66 0.10 1.5 

with construction Partially Saturated Slope 1.80 0.10 1.5 
load Water at Channel Base 1.79 0.10 1.5 

Alternative 3A and 3B Right Slopes Reinforced with Permanent Soil Nails 

The alternative 3A right slope and 3B right slopes include a cut with a 1H:1V slope reinforced with permanent soil 
nails. The main difference from the Alternative 3B left slope the reinforced slope is the distance from slope face 
to the right of way.  The slopes are reinforced with two rows of permanent soil nails spaced 5 feet in the in-plane 
direction and 2 feet in the out-of-plane direction. The nail lengths are 9 feet and 13 feet for the top and bottom 
row of soil nails respectively. The results of the slope stability analysis are summarized in Table 7, both with and 
without the soil nails. The concrete retaining wall is modeled as a concrete region to consider its weight as a dead 
load applied on the slope. The SLOPE/W output showing the calculated factor of safety for each analyzed loading 
case is presented in the attached exhibits. 
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Table 7: Stability of Alternatives 3A and 3B Right Slopes 

Analysis Case Loading Condition 
Calculated 

FS with 
Soil Nails 

Calculated FS 
without Soil 

Nails 

Required 
FS 

Rapid Drawdown 
From Fully Saturated Slope Level 
to Base 

1.56 1.26 1.25 

Fully Saturated Slope 1.46 1.10 1.5 

Effective Strength Partially Saturated Slope 1.60 1.22 1.5 

Water at Channel Base 1.75 1.48 1.5 

Total Strength, Fully Saturated Slope 1.69 0.18 1.5 

with surcharge Partially Saturated Slope 1.66 0.94 1.5 
load Water at Channel Base 1.67 0.54 1.5 

Total Strength, Fully Saturated Slope 1.77 0.98 1.5 

with construction Partially Saturated Slope 1.80 0.84 1.5 
load Water at Channel Base 1.63 0.94 1.5 

Summary of Results 

The following lists summarize the results of the slope stability analysis for each of the proposed alternatives: 

Alternative 1A and 2A: 

 This alternative includes a 0.5H:1V slope with temporary soil nails on the left slope and a 1H:1V 
unreinforced right slope. The results show that alternatives 1A and 2A have acceptable short-term slope 
stability with FS values for water levels representative of saturated channel, partially saturated channel 
and the water level at the channel base. The results also show that temporary soil nails improve the slope 
stability and provide the required FS for short-term stability. 

Alternative 1B and 2B: 

 These alternatives include sheet pile walls at the both sides of the channel. Results indicate the sheet pile 
wall provides short-term slope stability with FS greater than 1.3 for the analyzed water levels 
representative of fully saturated channel, partially saturated channel, and the water level at the channel 
base. 

 The results show that sheet pile embedment length of approximately 150% of the height of the sheet pile 
above dredge line is required to prevent overturning of the sheet pile wall. 

Alternative 2C: 

 This alternative includes a 0.5H:1V slope with temporary soil nails on the left slope and sheet pile wall on 
the right side of the channel. The results show that this alternative has acceptable short-term slope 
stability with FS values for water levels representative of saturated channel, partially saturated channel 
and the water level at the channel base.  
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 The results also show that temporary soil nails improve the slope stability and provide the required FS for 
short-term stability. 

 Additionally, sheet pile embedment length of approximately 150% of the height of the sheet pile above 
dredge line is required to prevent overturning of the sheet pile wall. 

Alternative 3A and 3B 

 The alternative 3A and 3B right and left slopes are 1H:1V and reinforced with permanent soil nails. The 
results indicate that both options are acceptable for the analyzed water levels of fully saturated channel, 
partially saturated channel and the water level at the channel base with FS values having equal or greater 
than 1.5 for both short-term and long-term. Results indicate that including additional backfill at the back 
of the slope for alternative 3A right slope and 3B left and right slopes does not make a significant 
difference in the calculated factor of safety values. 

 The cases that have slightly lower factor of safety values (1.46 and 1.43) than the required minimum (1.5) 
are the fully saturated slope with effective strength parameters assigned to the Fat Clay (CH) layer of the 
3B Left slope (FS of 1.43), and 3A right slope and 3B right slope (FS of 1.46). The factor of safety values of 
1.43 and 1.46 represents the worst-case scenario for the tallest expected slope with the highest water 
load and lowest soil shear strength. Also, the clay is not likely to develop drained shear strength, especially 
when the slope is saturated. Given that this analysis is intended to demonstrate feasibility of system, and 
not provide final design, the results are considered acceptable.  
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ATTACHMENT A. ALTERNATIVES, LEFT AND RIGHT SLOPES 
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ATTACHMENT B. SHEET PILE WALL STABILITY CALCULATION 

Calculation Input Parameters: 

Surcharge load (psf) 250

H (ft) 11

ϒsat (pcf) 129

cu (psf) 700

φu (deg) 0

Ka 1

Kp 1

FS 1.3

Factored cu (psf) 538

The factored cu is used as the c value in the calculation. The embedment depth, D was increased until the sheet 
pile wall is stable. The calculations presented below consider D of 18 feet for unit width. The calculations are 
conducted assuming the sheet pile is embedded into Fat Clay (CH) layer only. 

4𝑐 4∗538𝑝𝑠𝑓 
Critical Height: 𝐻𝑐 = = = 16.7 𝑓𝑒𝑒𝑡 > 11 𝑓𝑒𝑒𝑡 

𝛾 129𝑝𝑐𝑓 

2𝑐 2∗538𝑝𝑠𝑓 
Tension Crack: 𝑧0 = = = 8.35 𝑓𝑒𝑒𝑡 

𝛾 129𝑝𝑐𝑓 
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Resulting Active Soil Pressures: 

𝑝𝑎 = 𝛾𝐻 − 2𝑐 = (129 ∗ 11) − (2 ∗ 538) = 342.13 𝑝𝑠𝑓 

𝑝𝑎,2𝑛𝑒𝑡 = 4𝑐 + 𝛾𝐻 = (4 ∗ 538) + (129 ∗ 11) = 3572.8 𝑝𝑠𝑓 

Resulting Passive Soil Pressure: 𝑝𝑝,𝑛𝑒𝑡 = 4𝑐 − 𝛾𝐻 = (4 ∗ 538) − (129 ∗ 11) = 734.8 𝑝𝑠𝑓 

Active Pressure due to Surcharge load: 𝑝𝑠,𝑎 = 𝐾𝑎. 𝑝𝑠 = 250 𝑝𝑠𝑓 

The h distance is calculated from the equilibrium of forces in the horizontal direction: ∑ 𝐹ℎ = 0 

1 8𝑐(ℎ)
∑ 𝐹ℎ = [ (𝐻 − 𝑧0)𝑝𝑎] + [𝑝𝑠,𝑎(𝐻 + 𝐷)] + [ ] − [(4𝑐 − 𝛾𝐻)𝐷] = 0 

2 2 

1 8 ∗ 538 ∗ ℎ 
∑ 𝐹ℎ = [ (11 − 8.35)342.1] + [250 ∗ (11 + 18)] + [ ] − [(4 ∗ 538 − 129 ∗ 11)18] = 0 

2 2 

h = 2.6 ft 

Moments with respect to Point B: 

Overturning Moments: 

1 (𝐻 − 𝑧0) 8𝑐ℎ2 (𝐻 + 𝐷)2 

𝑀𝑜 = (𝐻 − 𝑧0)𝑝𝑎. (𝐷 + ) + ( ) + (𝑝𝑠,𝑎 ) = 115,835 𝑙𝑏𝑠 − 𝑓𝑡 
2 3 6 2 

Restoring Moments: 

𝐷2 

𝑀𝑟 = [(4𝑐 − 𝛾𝐻) ] = 119,045 𝑙𝑏𝑠 − 𝑓𝑡 
2 

𝑀𝑟 
= 1.03 with FS=1.3 applied at the cu 

𝑀𝑜 

Net Passive Soil Resistance calculated for the sheet pile with embedment depth of 18 ft: 

= (18 − 2.6)𝑓𝑡 𝑥 734.8 𝑝𝑠𝑓 = 11,315 𝑙𝑏𝑠 𝑃𝑝 = (𝐷 − 𝑓) 𝑥 𝑝𝑝𝑛𝑒𝑡 



 

 

 

  

 
 

 

 

 
 

 
  

 

  

 
 

 
 

 
  

 
 

 

 

 

 
 

            

  

 

   

  

   

  

  

  

 

  

  

 

 

 
 

 

 

  

 

 
  

    
 

 
 

        

        

        

      

  

  

 

 

ALTERNATIVE 1A, 2A and 2C LEFT SLOPES REINFORCED WITH TEMPORARY SOIL NAILS INCLUDING SURCHARGE LOAD ON FULLY SATURATED SLOPE 

Water Level Surcharge Load 

0.5H:1V Slope 

Water Level 
Fat Clay 

Easement 
Lean Clay 
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ALTERNATIVE 1A, 2A and 2C LEFT SLOPES REINFORCED WITH TEMPORARY SOIL NAILS INCLUDING SURCHARGE LOAD ON PARTIALLY SATURATED SLOPE 
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ALTERNATIVE 1A, 2A and 2C LEFT SLOPES REINFORCED WITH TEMPORARY SOIL NAILS INCLUDINGCONSTRUCTION LOAD ON PARTIALLY SATURATED SLOPE 
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Unit Weight Legend General Notes: 
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(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
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Unit Weight Legend General Notes: 
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(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
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Unit Weight Legend General Notes: 
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(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
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Unit Weight Legend General Notes: 
Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
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Drained Undrained 

Material Type Material Type 

CH CH 

CL CL 

Fill Material Fill Material 

Wall 

ALTERNATIVE 1A, 2A RIGHT SLOPES UNREINFORCED, INCLUDING CONSTRUCTION LOAD ON PARTIALLY SATURATED SLOPE 

Construction Load 

Water Level 1H:1V Slope 

Water Level 
Fat Clay 

Lean Clay 

UNREINFORCED SLOPE 

Unit Weight Legend General Notes: 
Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

125 129 26 0 0 500 

145 28 100 -- --
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Drained Undrained 

Material Type Material Type 

CH CH 

CL CL 

Fill Material Fill Material 

Wall 

ALTERNATIVE 1A, 2A RIGHT SLOPES UNREINFORCED, INCLUDING CONSTRUCTION LOAD WITH WATER AT CHANNEL BASE 
Construction Load 

1H:1V Slope 

Water Level Water Level 
Fat Clay 

Lean Clay 

UNREINFORCED SLOPE 

Unit Weight Legend General Notes: 
Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

125 129 26 0 0 500 

145 28 100 -- --
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Drained Undrained 

Material Type Material Type 

CH CH 

CL CL 

Fill Material Fill Material 

Wall 

ALTERNATIVE 1B, 2B, and 2C RIGHT: SHEET PILE WALL, INCLUDING SURCHARGE LOAD ON FULLY SATURATED SLOPE 

Water Level Surcharge Load 

Sheet Pile Wall 
Water Level 

Fat Clay 

Lean Clay 

SHEET PILE WALL 

Unit Weight Legend General Notes: 
Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

125 129 26 0 0 500 

145 28 100 -- --
Sheet Pile Wall 
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Drained Undrained 

Material Type Material Type 

CH CH 

CL CL 

Fill Material Fill Material 

Wall 

ALTERNATIVE 1B, 2B and 2C RIGHT: SHEET PILE WALL, INCLUDING SURCHARGE LOAD ON PARTIALLY SATURATED SLOPE 

Surcharge Load 

Water Level 
Sheet Pile Wall 

Water Level 
Fat Clay 

Lean Clay 

SHEET PILE WALL 

Unit Weight Legend General Notes: 
Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

125 129 26 0 0 500 

145 28 100 -- --
Sheet Pile Wall 
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Drained Undrained 

Material Type Material Type 

CH CH 

CL CL 

Fill Material Fill Material 

Wall 

ALTERNATIVE 1B, 2B and 2C RIGHT: SHEET PILE WALL, INCLUDING SURCHARGE LOAD WITH WATER AT CHANNEL BASE 

Surcharge Load 

Sheet Pile Wall 
Water Level Water Level 

Fat Clay 

Lean Clay 

SHEET PILE WALL 

Unit Weight Legend General Notes: 
Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

125 129 26 0 0 500 

145 28 100 -- --
Sheet Pile Wall 
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Drained Undrained 

Material Type Material Type 

CH CH 

CL CL 

Fill Material Fill Material 

Wall 

ALTERNATIVE 1B, 2B and 2C RIGHT: SHEET PILE WALL, INCLUDING CONSTRUCTION LOAD ON FULLY SATURATED SLOPE 

Construction Load Water Level 

Sheet Pile Wall 
Water Level 

Fat Clay 

Lean Clay 

SHEET PILE WALL 

Unit Weight Legend General Notes: 
Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

125 129 26 0 0 500 

145 28 100 -- --
Sheet Pile Wall 
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Drained Undrained 

Material Type Material Type 

CH CH 

CL CL 

Fill Material Fill Material 

Wall 

ALTERNATIVE 1B, 2B and 2C RIGHT: SHEET PILE WALL, INCLUDING CONSTRUCTION LOAD ON PARTIALLY SATURATED SLOPE 

Construction Load 

Water Level 

Sheet Pile Wall Water Level 
Fat Clay 

Lean Clay 

SHEET PILE WALL 

Unit Weight Legend General Notes: 
Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

125 129 26 0 0 500 

145 28 100 -- --
Sheet Pile Wall 
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Drained Undrained 

Material Type Material Type 

CH CH 

CL CL 

Fill Material Fill Material 

Wall 

ALTERNATIVE 1B, 2B and 2C RIGHT: SHEET PILE WALL, INCLUDING CONSTRUCTION LOAD WITH WATER AT CHANNEL BASE 

Construction Load 

Sheet Pile Wall 
Water Level Water Level 

Fat Clay 

Lean Clay 

SHEET PILE WALL 

Unit Weight Legend General Notes: 
Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

125 129 26 0 0 500 

145 28 100 -- --
Sheet Pile Wall 
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ALTERNATIVE 3A LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD, RAPID DRAWDOWN 

Initial Water Level Surcharge Load 

Concrete Wall 

Dropped Water Level Fat Clay 1H:1V Slope Water Level 

Soil Nails 

Easement 
Lean Clay 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED WITH PERMANENT SOIL NAILS 

Drained Undrained 

Material Type Material Type 

CH CH 

CL CL 

Fill Material Fill Material 

Wall 

Unit Weight Legend General Notes: 
Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

125 129 26 0 0 500 
Soil Nails 145 28 100 -- --
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ALTERNATIVE 3A LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD ON FULLY SATURATED SLOPE, EFFECTIVE STRENGTH 

Water Level Surcharge Load 

Concrete Wall 

1H:1V Slope Water Level 
Fat Clay 

Soil Nails 

Easement 
Lean Clay 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED WITH PERMANENT SOIL NAILS 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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ALTERNATIVE 3A LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD ON PARTIALLY SATURATED SLOPE, EFFECTIVE STRENGTH 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED WITH PERMANENT SOIL NAILS 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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ALTERNATIVE 3A LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD WITH WATER AT CHANNEL BASE, EFFECTIVE STRENGTH 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED WITH PERMANENT SOIL NAILS 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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ALTERNATIVE 3A LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD ON FULLY SATURATED SLOPE, TOTAL STRENGTH 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED WITH PERMANENT SOIL NAILS 

Drained Undrained 

Material Type Material Type 

CH CH 

CL CL 

Fill Material Fill Material 

Wall 

Unit Weight Legend General Notes: 
Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

125 129 26 0 0 500 
Soil Nails 145 28 100 -- --
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ALTERNATIVE 3A LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD ON PARTIALLY SATURATED SLOPE, TOTAL STRENGTH 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED WITH PERMANENT SOIL NAILS 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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ALTERNATIVE 3A LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD WITH WATER AT CHANNEL BASE, TOTAL STRENGTH 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED WITH PERMANENT SOIL NAILS 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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ALTERNATIVE 3A LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING CONSTRUCTION LOAD ON FULLY SATURATED SLOPE, TOTAL STRENGTH 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED WITH PERMANENT SOIL NAILS 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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ALTERNATIVE 3A LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING CONSTRUCTION LOAD ON PARTIALLY SATURATED SLOPE ,TOTAL STRENGTH 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED WITH PERMANENT SOIL NAILS 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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ALTERNATIVE 3A LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING CONSTRUCTION LOAD WITH WATER AT CHANNEL BASE, TOTAL STRENGTH 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED WITH TEMPORARY SOIL NAILS 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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ALTERNATIVE 3B LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD, RAPID DRAWDOWN 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED SLOPE 

Drained Undrained 

Material Type Material Type 

CH CH 

CL CL 

Fill Material Fill Material 

Wall 

Unit Weight Legend General Notes: 
Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

125 129 26 0 0 500 
Soil Nails 145 28 100 -- --
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ALTERNATIVE 3B LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD ON FULLY SATURATED SLOPE, EFFECTIVE STRENGTH 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED SLOPE 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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ALTERNATIVE 3B LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD ON PARTIALLY SATURATED SLOPE, EFFECTIVE STRENGTH 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED SLOPE 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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ALTERNATIVE 3B LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD WITH WATER AT CHANNEL BASE, EFFECTIVE STRENGTH 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED SLOPE 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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ALTERNATIVE 3B LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD ON FULLY SATURATED SLOPE, TOTAL STRENGTH 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED SLOPE 

Drained Undrained 

Material Type Material Type 

CH CH 

CL CL 

Fill Material Fill Material 

Wall 

Unit Weight Legend General Notes: 
Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

125 129 26 0 0 500 
Soil Nails 145 28 100 -- --
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ALTERNATIVE 3B LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD ON PARTIALLY SATURATED SLOPE, TOTAL STRENGTH 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED SLOPE 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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ALTERNATIVE 3B LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD WITH WATER AT CHANNEL BASE, TOTAL STRENGTH 
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Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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ALTERNATIVE 3B LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING CONSTRUCTION LOAD ON FULLY SATURATED SLOPE, TOTAL STRENGTH 
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Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --

PAGE 

36 



 

 

 

  

 
 

 

 

 
 

 
  

 

  

 
 

 
 

 
  

 
 

 

 

 
 

         

    

 

  

  

 

 

 
 

 

 

  

 

 
  

    
 

 
 

        

        

        

      

  

 

 

 

   

  

   

  

  

  

 

 

 

 

 

ALTERNATIVE 3B LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING CONSTRUCTION LOAD ON PARTIALLY SATURATED SLOPE ,TOTAL STRENGTH 

Construction Load 

Water Level Concrete Wall 
Fill 

1H:1V Slope Water Level 
Fat Clay 

Soil Nails 

Easement 

Lean Clay 

F
N

I P
R

O
J
E

C
T

 N
O

.

H
C

F
1

5
1

4
8

D
A

T
E

 C
R

E
A

T
E

D

1
/2

7
/2

0
1
7

 

D
A

T
U

M
 &

 C
O

O
R

D
IN

A
T

E
 S

Y
S

T
E

M

N
A

D
8
3

 S
ta

te
 P

la
n

e
 (

fe
e
t)

 T
e
x
a
s
 S

o
u
th

 C
e
n
tr

a
l

F
IL

E
 N

A
M

E

S
ta

b
ili

ty
 A

n
a
ly

s
is

 

P
R

E
P

A
R

E
D

 B
Y

 

H
G

 

P
O

O
R

 F
A

R
M

 D
IT

C
H

 I
M

P
R

O
V

E
M

E
N

T
S

H
A

R
R

IS
 C

O
U

N
T

Y
 F

L
O

O
D

 C
O

N
T

R
O

L
 

S
lo

p
e

 S
ta

b
il

it
y

 A
n

a
ly

si
s 

A
lt

e
rn

a
ti

v
e

 3
B

 L
e

ft
 S

lo
p

e
 

REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED SLOPE 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 
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250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
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ALTERNATIVE 3B LEFT SLOPE REINFORCED WITH PERMANENT SOIL NAILS INCLUDING CONSTRUCTION LOAD WITH WATER AT CHANNEL BASE, TOTAL STRENGTH 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED SLOPE 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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ALTERNATIVE 3A AND 3B RIGHT SLOPES REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD, RAPID DRAWDOWN 

Surcharge Load Initial Water Level 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED SLOPE 

Drained Undrained 

Material Type Material Type 

CH CH 

CL CL 

Fill Material Fill Material 

Wall 

Unit Weight Legend General Notes: 
Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

125 129 26 0 0 500 
Soil Nails 145 28 100 -- --
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ALTERNATIVE 3A AND 3B RIGHT SLOPES REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD ON FULLY SATURATED SLOPE, EFFECTIVE STRENGTH 

Water Level Surcharge Load 

Concrete Wall 
Fill 

1H:1V Slope Water Level 
Fat Clay 

Soil Nails 

Lean Clay 

Easement 

F
N

I P
R

O
J
E

C
T

 N
O

.

H
C

F
1

5
1

4
8

D
A

T
E

 C
R

E
A

T
E

D

1
/2

7
/2

0
1
7

 

D
A

T
U

M
 &

 C
O

O
R

D
IN

A
T

E
 S

Y
S

T
E

M

N
A

D
8
3

 S
ta

te
 P

la
n

e
 (

fe
e
t)

 T
e
x
a
s
 S

o
u
th

 C
e
n
tr

a
l

F
IL

E
 N

A
M

E

S
ta

b
ili

ty
 A

n
a
ly

s
is

 

P
R

E
P

A
R

E
D

 B
Y

 

H
G

 

P
O

O
R

 F
A

R
M

 D
IT

C
H

 I
M

P
R

O
V

E
M

E
N

T
S

H
A

R
R

IS
 C

O
U

N
T

Y
 F

L
O

O
D

 C
O

N
T

R
O

L
 

S
lo

p
e

 S
ta

b
il

it
y

 A
n

a
ly

si
s 

A
lt

e
rn

a
ti

v
e

 3
A

 a
n

d
 3

B
 R

ig
h

t 
S

lo
p

e
s 

REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED SLOPE 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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Lean Clay

ALTERNATIVE 3A AND 3B RIGHT SLOPES REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD ON PARTIALLY SATURATED SLOPE, EFFECTIVE STRENGTH 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED SLOPE 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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Lean Clay

Fat Clay

ALTERNATIVE 3A AND 3B RIGHT SLOPES REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD WITH WATER AT CHANNEL BASE, EFFECTIVE STRENGTH 

Surcharge Load 

Fill Concrete Wall 

Water Level 1H:1V Slope Water Level 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED SLOPE 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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ALTERNATIVE 3A AND 3B RIGHT SLOPES REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD ON FULLY SATURATED SLOPE, TOTAL STRENGTH 

Water Level Surcharge Load 

Concrete Wall Fill 

1H:1V Slope Water Level 
Fat Clay 

Soil Nails 

Easement 
Lean Clay 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED SLOPE 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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ALTERNATIVE 3A AND 3B RIGHT SLOPES REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD ON PARTIALLY SATURATED SLOPE, TOTAL STRENGTH 

Surcharge Load 

Water Level Fill Concrete Wall 

1H:1V Slope Water Level 
Fat Clay 

Soil Nails 

Lean Clay 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED SLOPE 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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ALTERNATIVE 3A AND 3B RIGHT SLOPES REINFORCED WITH PERMANENT SOIL NAILS INCLUDING SURCHARGE LOAD WITH WATER AT CHANNEL BASE, TOTAL STRENGTH 

Surcharge Load 

Concrete Wall Fill 

Water Level 1H:1V Slope Water Level 
Fat Clay 

Soil Nails 

Lean Clay 

Easement 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED SLOPE 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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ALTERNATIVE 3A AND 3B RIGHT SLOPES REINFORCED WITH PERMANENT SOIL NAILS INCLUDING CONSTRUCTION LOAD ON FULLY SATURATED SLOPE, TOTAL STRENGTH 

Construction Load Water Level 

Concrete Wall 
Fill 

Water Level 
1H:1V Slope 

Fat Clay 
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Easement 
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REINFORCED WITH PERMANENT SOIL NAILS UNREINFORCED SLOPE 

Unit Weight Legend General Notes: 
Drained Undrained Drained Undrained 

(pcf) Phreatic Surface 
1. All elevations are in NAVD88 feet mean sea level (feet-msl). φ 

Material Type Material Type Moist Sat. φ' (deg) c' (psf) c, psf Slip Surface Entry and Exit (deg) 2. Foundation stratigraphy is approximate and presented for illustrative 
CH CH 122 129 18 250 0 700 Calculated Factor of Safety 

purposes only. 
250 psf Surcharge Load CL CL 125 134 28 150 0 1000 
2,000 lbs Point Load (Construction Load) 

Fill Material Fill Material 125 129 26 0 0 500 
Soil Nails Wall 145 28 100 -- --
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ALTERNATIVE 3A AND 3B RIGHT SLOPES REINFORCED WITH PERMANENT SOIL NAILS INCLUDING CONSTRUCTION LOAD ON PARTIALLY SATURATED SLOPE ,TOTAL STRENGTH 

Construction Load 

Water Level Concrete Wall 
Fill 

1H:1V Slope Water Level 
Fat Clay 

Soil Nails 

Easement 
Lean Clay 
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1.0 PURPOSE 

This worksheet summarizes the material parameters for soil materials that are used to analyze the stability of the proposed excavations for 

the Poor Farm Ditch Conveyance project. The parameter analysis is based on the geotechnical investigations summarized in the reports 

prepared by: 

 Tolunay-Wong Engineers, Inc. (TWEI) and submitted to Freese and Nichols, Inc. in January 2016, 

 TWEI and submitted to Harris County Flood Control District in November 2009, 

 Aviles Engineering Corporation in June 1994 and provided in the Appendix E of the TWEI, 2009 geotechnical investigation report, 

 Atser L.L.C. Engineering and Environmental in January 1997 and provided in the Appendix F of the TWEI, 2009 geotechnical 

investigation report. 

The geotechnical information was collected from the legacy borings B-1, B-2, B-3 and B-4 (by Aviles in 1994), Borings CB-6, CB-7 and CB-8 (by 

TWEI in 2002), and Boring B-1 (by TWEI in 2016).  An excerpt of the boring locations is provided in Figure 1. 

Figure 1. Borings in Area of Interest 

2.0 TEST DATA 

Field testing of the subject borings included penetration tests, and laboratory testing included a variety of classification and index testing and 

shear strength tests. Table 1 summarizes the classification data and Table 2 summarizes the strength data. Results show that most of the soil 

stratigraphy mainly has Fat Clay (CH) and Lean Clay (CL) with minor intrusions of sandy material (SM/SP-SM). 

Table 1. Material Classification Data Summary 

Reference Report Boring 
No. 

Sample 
Depth 

USCS 
Water 

Content (%) 
Dry Unit Weight 

(pcf) 

Atterberg Limits Percent 
Fines LL PL PI 

TWEI 2016 B-1 0 CH 31 92 54 20 34 83 

TWEI 2016 B-1 2 CH 23 101 -- -- -- --

TWEI 2016 B-1 4 CH 22 101 -- -- -- --

TWEI 2016 B-1 6 CH 21 107 -- -- -- --

TWEI 2016 B-1 8 CH 18 114 -- -- -- --

TWEI 2016 B-1 10 CH 18 114 62 21 41 96 

TWEI 2016 B-1 12 CH 27 98 -- -- -- --

TWEI 2016 B-1 14 CH 30 95 -- -- -- --

TWEI 2016 B-1 16 CH 29 95 -- -- -- --

TWEI 2016 B-1 18 CH 26 101 64 20 44 98 

TWEI 2016 B-1 23 CL 14 118 41 17 24 82 

TWEI 2016 B-1 0 CH 31 92 54 20 34 83 
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Table 1. Material Classification Data Summary (Continued) 

Reference Report Boring Sample Water Dry Unit Weight Atterberg Limits Percent 
USCS 

No. Depth Content (%) (pcf) LL PL PI Fines 

TWEI 2016 B-1 28 CL 17 114 -- -- -- --

TWEI 2009 CB-6 0.5 CH 17 -- -- -- -- --

TWEI 2009 CB-6 2 CH -- -- -- -- -- --

TWEI 2009 CB-6 4 CH 25 102 71 24 47 --

TWEI 2016 CB-6 6 CH 24 85 

TWEI 2016 CB-6 8 CH 23 108 -- -- -- --

TWEI 2016 CB-6 10 CH 23 104 -- -- -- --

TWEI 2016 CB-6 12 CH 26 -- 69 26 43 98 

TWEI 2016 CB-6 14 CH 26 102 -- -- -- --

TWEI 2016 CB-6 16 CH 28 -- -- -- -- --

TWEI 2016 CB-6 18 CH 27 100 -- -- -- --

TWEI 2016 CB-6 24 CL 18 -- 34 16 18 85 

TWEI 2009 CB-7 1.5 SM -- -- -- -- 6 

TWEI 2009 CB-7 4 SP-SM 33 -- 75 26 49 --

TWEI 2009 CB-7 6 CH 34 92 -- -- -- --

TWEI 2009 CB-7 8 CH 26 94 -- -- -- --

TWEI 2009-Appx. E B-1 1 CH 31 -- -- -- -- --

TWEI 2009-Appx. E B-1 3 CH 31 -- 67 25 42 --

TWEI 2009-Appx. E B-1 5 CH 29 98 -- -- -- --

TWEI 2009-Appx. E B-1 7 CH 34 81 29 52 --

TWEI 2009-Appx. E B-1 8 CH 35 105 -- -- -- --

TWEI 2009-Appx. E B-1 14 CH 36 93 -- -- -- --

TWEI 2009-Appx. E B-1 19 CH 29 -- -- -- -- --

TWEI 2009-Appx. E B-1 24 CH 23 112 69 26 43 --

TWEI 2009-Appx. E B-2 1 CH 24 -- 59 23 36 --

TWEI 2009-Appx. E B-2 3 CH 31 106 --

TWEI 2009-Appx. E B-2 5 CH 39 -- 84 30 54 --

TWEI 2009-Appx. E B-2 7 CH 36 -- -- -- -- --

TWEI 2009-Appx. E B-2 9 CH 28 -- -- -- -- --

TWEI 2009-Appx. E B-2 14 CH 30 -- 69 26 43 --

TWEI 2009-Appx. E B-2 19 CH 29 113 -- -- -- --

TWEI 2009-Appx. E B-2 24 CH 22 -- -- -- -- --

TWEI 2009-Appx. E B-3 1 CH 31 -- -- -- -- --

TWEI 2009-Appx. E B-3 3 CH 26 106 67 25 42 --

TWEI 2009-Appx. E B-3 5 CH 31 -- -- -- -- --

TWEI 2009-Appx. E B-3 7 CH 31 111 -- -- -- --

TWEI 2009-Appx. E B-3 9 CH 24 -- 72 27 45 --

TWEI 2009-Appx. E B-3 14 CH 21 -- -- -- -- --

TWEI 2009-Appx. E B-3 19 CH 29 117 66 25 41 --

TWEI 2009-Appx. E B-3 24 CH 18 -- -- -- -- --

TWEI 2009-Appx. E B-4 0.5 CH 17 -- -- -- -- --

TWEI 2009-Appx. E B-4 1.5 CH 20 109 -- -- -- --

TWEI 2009-Appx. E B-4 2.5 CH 21 -- -- -- -- --

TWEI 2009-Appx. E B-4 3.5 CH 21 -- -- -- -- --

TWEI 2009-Appx. E B-4 4.5 CH 20 98 76 28 48 --

TWEI 2009-Appx. E B-4 5.5 CH 23 -- -- -- -- --

TWEI 2009-Appx. E B-4 6.5 CH 22 -- -- -- -- --

TWEI 2009-Appx. E B-4 7.5 CH 23 -- -- -- -- --

TWEI 2009-Appx. E B-4 8.5 CH 35 -- 36 16 20 --

TWEI 2009-Appx. E B-4 9.5 CH 15 -- -- -- -- --

TWEI 2009-Appx. E B-4 14 CL 30 113 -- -- -- --

TWEI 2009-Appx. E B-4 19 CH 24 118 -- -- -- --

TWEI 2009-Appx. E B-4 24 CH 29 -- 65 25 40 --
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3.0 ANALYSIS OF UNIT WEIGHT 

The frequency of measured moist unit weights among the samples are presented in Figure 2 with a histogram. Table 3 summarizes the average 

and standard deviation of the moist and saturated unit weights for each soil group. The unit weight values are presented in pounds per cubic 

feet (pcf). 

Figure 2. Moist Unit Weight Histogram 

Table 2. Unit Weight Summary 

Moist Unit Weight (pcf) Saturated Unit Weight (pcf) 
Soil Group 

Average Std. Dev. Average Std. Dev. 

CH 129 9 130 8 

CL 136 5 137 5 

SM/SP-SM 136 7 137 6 
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4.0 ANALYSIS OF SOIL CLASSIFICATION 

The frequency of measured liquid limit (LL) and plasticity index (PI) among the soil samples are presented with histograms in Error! Reference 

source not found.and Figure 4, respectively. Table 3 summarizes the average and standard deviation soil classification parameters for each 

soil group. Figure 5 plots the data for the clays on the USCS plasticity chart.  The data plots as generally expected for these soil types. 

Figure 3. Liquid Limit Histogram 4. Plasticity Index Histogram 

Table 3. Classification Data Summary 

Liquid Limit Plasticity Index %Passing No. 200 Sieve 
Soil Group 

Average Std. Dev. Average Std. Dev. Average Std. Dev. 

CH 69 10 42 7 93 7 

CL 40 7 23 7 80 9 

SM/SP-SM 75 NP 26 NP 6 NP 

Figure 5. Plasticity Chart Plot 
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5.0 SHEAR STRENGTH PARAMETERS OF CLAY 

Consolidated Undrained Tests, Effective and Total Shear Strength Parameters 

The effective and total shear strength parameters for clays were measured by performing the consolidated-undrained (CU) triaxial shear test 

with pore water pressure measurements. Table 4 summarizes the CU triaxial test results obtained by testing the Fat Clay (CH) sample and 

presented in the TWEI (2009) geotechnical investigation report. The ranges of the effective and total shear strength parameters presented 

for the Fat Clay (CH) in the Aviles (1994) and Atser (1997) geotechnical investigation reports are summarized in Table 5. 

Table 4. CU Triaxial Test Summary 

Reference Report Boring No ' c’ cu
Sample Depth (feet) USCS LL PI %-200 

(deg) (psf) (deg) (psf) 

TWEI, 2009 CB-6 10-12 CH 69 43 97.6 19.1 420 25.1 380 

Table 5. Previously Reported Shear Strength Data for Clay 

Effective Shear Strength Total Shear Strength 

Reference Report USCS ' c’ cu 

(deg) (psf) (deg) (psf 

Aviles, 1994 CH 0-12 250-500 0 400-900 

Atser, 1997 CH 22.6-36.5 200-330 20.3-31.9 110-410 

The effective and total shear strength parameters selected as representative of the soil profiles along the Poor Farm Ditch are summarized in 

Table 6. It is stated that the drained cohesion (c’) values were adjusted to account for the effect of weathered conditions in clay (TWEI,2009). 

Table 6. Soil Parameters Selected for Clay Samples (TWEI, 2009) 

Moist Effective Shear Strength Total Shear Strength 
Unit 

Reference Report Depth (ft) Description ϕ' c’ ϕuu cuuWeight 
(deg) (psf) (deg) (psf 

(pcf) 

TWEI, 2009 0-2 Fat Clay (CH), Fill 127 22.1 120 0 1200 

TWEI, 2009 2-16 Fat Clay (CH) 126 19.5 40 0 700 

TWEI, 2009 16-20 Lean Clay (CL) 134 25.1 75 0 1000 

TWEI, 2009 Below 20 Fat Clay (CH), 126 25.1 380 0 1000 
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Unconsolidated Undrained Tests and Unconfined Compression Tests, Total Shear Strength Parameters 

The undrained cohesion values were measured by the unconsolidated-undrained (UU) triaxial tests and the unconfined compression tests. 

Figure 6 shows the frequency of the cohesion values calculated from the unconfined compression tests for the Fat Clay (CH) and the Lean 

Clay (CL). The UU triaxial test results for the Fat Clay (CH) are presented in terms of confining stress and the total cohesion in Figure 7. Test 

results show that the cohesion of the soil along the channel (CH) varies between 380 psf to 1100 psf for unconsolidated undrained conditions. 

Figure 6. Histogram of Cohesion from Unconfined Compression Tests 

Figure 7. UU Triaxial Test Results for the Fat Clay (CH) 
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6.0 PARAMETER ANALYSIS SUMMARY 

Based on the above analysis, the recommended unit weight and strength parameters for the Fat Clay (CH) and the Lean Clay (CL) to analyze 

the stability of temporary excavation of the Poor Farm Ditch are summarized in Table 7. 

Table 7. Summary of Analysis Parameters 

Unit Weight (pcf) Drained Undrained 

Material Type φu
Moist Saturated φ' (deg) c' (psf) cu (psf)

(deg) 

Fat Clay (CH) 125 129 20 300 0 700 

Lean Clay (CL) 125 134 20 250 0 1000 

A backfill material is considered in the excavation stability analysis assuming the backfill will be formed at site by mixing the in-situ soil with 

leaner material. The shear strength parameters for the backfill material are assumed by slightly adjusting the shear strength parameters of 

the Fat Clay (CH). The selected parameters for the backfill material for the excavation stability analysis are summarized in Table 8. 

Table 8. Assigned Shear Strength Parameters for the Backfill Material 

Effective Shear Strength Total Shear Strength 
Soil ϕ' c’ ϕu cu 

(deg) (psf) (deg) (psf) 

Backfill Material 25 300 0 500 

7.0 REFERENCES 

Atser L.L.C. Engineering and Environmental, (1997), File No. 26-3454-24. 

Aviles Engineering Corporation, (1994), Report No. 228-94. 

Tolunay-Wong Engineers, Inc., (20016). "Geotechnical Study Proposed Improvements to Poor Farm Ditch from University Boulevard to Bellaire 

Harris County, Texas”, Project No. 15.13.139, Houston, Texas. 

Tolunay-Wong Engineers, Inc., (2009). “Geotechnical Evaluation Poor Farm Ditch (HCFCD D111-00-00) Kilmarnock (HCFCD D113-00-00) 
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ATTACHMENT A. SOIL BORING LOGS 

Figure A.1. Log of Boring B-1 by Aviles (1994) 
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Figure A.2. Log of Boring B-2 by Aviles (1994) 
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Figure A.3. Log of Boring B-3 by Aviles (1994) 
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Figure A.4. Log of Boring B-4 by Aviles (1994) 
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Figure A.5. Log of Boring CB-6 by TWEI (2002) 
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Figure A.6. Log of Boring CB-7 by TWEI (2002) 
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Figure A.7. Log of Boring CB-8 by TWEI (2002) 
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Figure A.8. Log of Boring B-1 by TWEI (2016) 
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Figure A.9. Log of Boring B-1 by TWEI (2016) (continued) 
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12/5/2016 D111-00-00 (Poor Farm Ditch) PER Alternatives Analysis 

10-Year Results 

10 Year WSE Corrected 

Effective-

Effective 

WSE Difference from Corrected Effective 

Absolute Decrease in WSE 

Absolute Increase in WSE 

Increase and Decrease in WSE 

Interpolated Result 

XS Effective 

Corrected 

Effective Alt 1A Alt 1B Alt 2A Alt 2B Alt 2C Alt3A Alt3B Alt 1A Alt 1B Alt 2A Alt 2B Alt 2C Alt3A Alt3B 

12411.01 48.63 48.81 50.36 51.51 48.48 48.48 48.36 48.34 48.35 0.18 1.55 2.70 -0.33 -0.33 -0.45 -0.47 -0.46 

12357.62 48.61 48.79 50.36 51.50 48.46 48.45 48.33 48.31 48.32 0.18 1.57 2.71 -0.33 -0.34 -0.46 -0.48 -0.47 

12215.95 48.59 48.77 50.35 51.49 48.43 48.43 48.30 48.28 48.29 0.18 1.58 2.72 -0.34 -0.34 -0.47 -0.49 -0.48 

12173.38 48.57 48.76 50.34 51.48 48.42 48.41 48.29 48.27 48.28 0.19 1.58 2.72 -0.34 -0.35 -0.47 -0.49 -0.48 

11661.96 48.35 48.56 50.27 51.45 48.17 48.16 48.01 47.98 48.00 0.21 1.71 2.89 -0.39 -0.40 -0.55 -0.58 -0.56 

11626.6 48.34 48.55 50.26 51.44 48.15 48.15 48.00 47.98 47.99 0.21 1.71 2.89 -0.40 -0.40 -0.55 -0.57 -0.56 

11600 Bridge Sunset Boulevard Bridge Sunset Boulevard 

11574.81 48.28 48.53 50.11 51.41 48.09 48.08 47.93 47.90 47.92 0.25 1.58 2.88 -0.44 -0.45 -0.60 -0.63 -0.61 

11466.71 48.25 48.51 50.10 51.39 48.06 48.06 47.91 47.87 47.89 0.26 1.59 2.88 -0.45 -0.45 -0.60 -0.64 -0.62 

10989.81 48.00 48.29 50.06 51.38 47.76 47.75 47.56 47.51 47.53 0.29 1.77 3.09 -0.53 -0.54 -0.73 -0.78 -0.76 

10924.99 47.98 48.28 50.01 51.37 47.74 47.74 47.54 47.49 47.52 0.30 1.73 3.09 -0.54 -0.54 -0.74 -0.79 -0.76 

10900 Bridge Walkway Bridge Walkway 

10871.51 47.96 48.26 49.97 51.30 47.71 47.70 47.51 47.35 47.38 0.30 1.71 3.04 -0.55 -0.56 -0.75 -0.91 -0.88 

10748.91 47.93 48.24 49.98 51.28 47.68 47.67 47.47 47.31 47.33 0.31 1.74 3.04 -0.56 -0.57 -0.77 -0.93 -0.91 

10561.45 47.90 48.22 49.99 51.29 47.64 47.63 47.43 47.26 47.29 0.32 1.77 3.07 -0.58 -0.59 -0.79 -0.96 -0.93 

10511.71 47.94 48.25 50.00 51.29 47.69 47.68 47.48 47.31 47.34 0.31 1.75 3.04 -0.56 -0.57 -0.77 -0.94 -0.91 

10500 Bridge Walkway Bridge Walkway 

10463.42 47.78 48.12 49.91 51.26 47.51 47.50 47.28 47.10 47.13 0.34 1.79 3.14 -0.61 -0.62 -0.84 -1.02 -0.99 

10368.23 47.62 47.99 49.89 51.27 47.32 47.31 47.06 46.84 46.88 0.37 1.90 3.28 -0.67 -0.68 -0.93 -1.15 -1.11 

10280.76 47.59 47.97 49.87 51.23 47.27 47.26 46.99 46.76 46.80 0.38 1.90 3.26 -0.70 -0.71 -0.98 -1.21 -1.17 

10225.63 47.58 47.96 49.83 51.21 47.25 47.24 46.97 46.73 46.77 0.38 1.87 3.25 -0.71 -0.72 -0.99 -1.23 -1.19 

10200 Bridge Walkway Bridge Walkway 

10164.78 47.55 47.93 49.82 51.20 47.21 47.10 46.82 46.56 46.60 0.38 1.89 3.27 -0.72 -0.83 -1.11 -1.37 -1.33 

10069.75 47.53 47.92 49.83 51.20 47.17 47.05 46.76 46.51 46.54 0.39 1.91 3.28 -0.75 -0.87 -1.16 -1.41 -1.38 

9511.942 47.10 47.58 49.75 51.19 46.62 46.44 45.97 45.53 45.58 0.48 2.17 3.61 -0.96 -1.14 -1.61 -2.05 -2.00 

9463.775 47.03 47.53 49.75 51.19 46.54 46.37 45.90 45.46 45.51 0.50 2.22 3.66 -0.99 -1.16 -1.63 -2.07 -2.02 

9450 Bridge Rice Boulevard Bridge Rice Boulevard 

9411.652 47.00 47.52 49.70 51.17 46.43 46.25 45.76 45.27 45.33 0.52 2.18 3.65 -1.09 -1.27 -1.76 -2.25 -2.19 

9307.397 46.95 47.48 49.69 51.17 46.37 46.18 45.63 44.46 44.98 0.53 2.21 3.69 -1.11 -1.30 -1.85 -3.02 -2.50 

8805.521 46.87 47.34 49.64 51.17 46.34 46.16 45.60 44.32 44.91 0.47 2.30 3.83 -1.00 -1.18 -1.74 -3.02 -2.43 

8752.369 46.90 47.36 49.63 51.16 46.37 46.19 45.65 44.42 44.98 0.46 2.27 3.80 -0.99 -1.17 -1.71 -2.94 -2.38 

8677 Bridge University Boulevard Bridge University Boulevard 

8674.259 46.88 47.24 49.65 51.16 46.27 46.09 45.53 44.23 44.83 0.36 2.41 3.92 -0.97 -1.15 -1.71 -3.01 -2.41 

8645.981 46.88 47.19 49.61 51.12 46.20 46.01 45.44 44.08 44.72 0.31 2.42 3.93 -0.99 -1.18 -1.75 -3.11 -2.47 

8523.372 46.72 46.99 49.32 50.97 45.74 45.57 45.11 44.07 44.52 0.27 2.33 3.98 -1.25 -1.42 -1.88 -2.92 -2.47 
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 8421.371 46.58 46.97 49.22 50.80 45.70 45.54 45.07 44.05 44.49 0.39 2.25 3.83 -1.27 -1.43 -1.90 -2.92 -2.48 

7730.22 45.66 46.57 48.51 50.03 45.04 44.91 44.54 43.79 44.09 0.91 1.94 3.46 -1.53 -1.66 -2.03 -2.78 -2.48 

6656.935 44.79 44.81 46.60 47.87 43.85 43.79 43.70 43.48 43.57 0.02 1.79 3.06 -0.96 -1.02 -1.11 -1.33 -1.24 

5717.684 44.04 44.01 42.93 42.91 42.96 42.98 43.15 43.32 43.30 -0.03 -1.08 -1.10 -1.05 -1.03 -0.86 -0.69 -0.71 

5619.191 43.96 43.13 43.18 43.25 43.14 43.14 43.19 43.21 43.13 -0.83 0.05 0.12 0.01 0.01 0.06 0.08 0.00 

5588.431 43.94 43.20 43.23 43.27 43.20 43.20 43.23 43.25 43.20 -0.74 0.03 0.07 0.01 0.01 0.04 0.05 0.00 

5540.284 43.73 43.30 43.30 43.30 43.30 43.30 43.30 43.30 43.30 -0.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5430 Bridge Bellaire Boulevard Bridge Bellaire Boulevard 

5426.389 42.98 43.19 43.19 43.19 43.19 43.19 43.19 43.19 43.19 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5414.522 43.00 43.18 43.18 43.18 43.18 43.18 43.18 43.18 43.18 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5319.974 43.16 43.16 43.16 43.16 43.16 43.16 43.16 43.16 43.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 



 
 

12/5/2016 D111-00-00 (Poor Farm Ditch) PER Alternatives Analysis 

50-Year Results 

50 Year WSE Corrected 

Effective-

Effective 

WSE Difference from Corrected Effective 

Absolute Decrease in WSE 

Absolute Increase in WSE 

Increase and Decrease in WSE 

Interpolated Result 

XS Effective 

Corrected 

Effective Alt 1A Alt 1B Alt 2A Alt 2B Alt 2C Alt3A Alt3B Alt 1A Alt 1B Alt 2A Alt 2B Alt 2C Alt3A Alt3B 

12411.01 50.59 50.60 51.84 52.59 50.55 50.45 50.02 49.68 49.82 0.01 1.24 1.99 -0.05 -0.15 -0.58 -0.92 -0.78 

12357.62 50.57 50.58 51.83 52.54 50.53 50.43 50.00 49.65 49.80 0.01 1.25 1.96 -0.05 -0.15 -0.58 -0.93 -0.78 

12215.95 50.55 50.56 51.83 52.54 50.52 50.41 49.97 49.62 49.77 0.01 1.27 1.98 -0.04 -0.15 -0.59 -0.94 -0.79 

12173.38 50.54 50.55 51.81 52.53 50.50 50.40 49.96 49.60 49.75 0.01 1.26 1.98 -0.05 -0.15 -0.59 -0.95 -0.80 

11661.96 50.39 50.40 51.74 52.47 50.35 50.23 49.75 49.34 49.52 0.01 1.34 2.07 -0.05 -0.17 -0.65 -1.06 -0.88 

11626.6 50.38 50.39 51.72 52.51 50.34 50.23 49.75 49.34 49.51 0.01 1.33 2.12 -0.05 -0.16 -0.64 -1.05 -0.88 

11600 Bridge Sunset Boulevard Bridge Sunset Boulevard 

11574.81 50.06 50.07 51.72 52.36 50.02 49.91 49.61 49.09 49.24 0.01 1.65 2.29 -0.05 -0.16 -0.46 -0.98 -0.83 

11466.71 50.05 50.06 51.69 52.33 50.01 49.89 49.59 49.06 49.22 0.01 1.63 2.27 -0.05 -0.17 -0.47 -1.00 -0.84 

10989.81 49.93 49.94 51.68 52.34 49.87 49.74 49.34 48.70 48.90 0.01 1.74 2.40 -0.07 -0.20 -0.60 -1.24 -1.04 

10924.99 49.84 49.86 51.68 52.33 49.80 49.68 49.32 48.68 48.88 0.02 1.82 2.47 -0.06 -0.18 -0.54 -1.18 -0.98 

10900 Bridge Walkway Bridge Walkway 

10871.51 49.77 49.78 51.52 52.33 49.73 49.61 49.30 48.64 48.86 0.01 1.74 2.55 -0.05 -0.17 -0.48 -1.14 -0.92 

10748.91 49.77 49.78 51.47 52.32 49.73 49.61 49.29 48.61 48.83 0.01 1.69 2.54 -0.05 -0.17 -0.49 -1.17 -0.95 

10561.45 49.78 49.79 51.51 52.32 49.74 49.60 49.28 48.57 48.81 0.01 1.72 2.53 -0.05 -0.19 -0.51 -1.22 -0.98 

10511.71 49.80 49.81 51.51 52.32 49.76 49.63 49.32 48.63 48.86 0.01 1.70 2.51 -0.05 -0.18 -0.49 -1.18 -0.95 

10500 Bridge Walkway Bridge Walkway 

10463.42 49.67 49.68 51.50 52.31 49.62 49.48 49.13 48.37 48.63 0.01 1.82 2.63 -0.06 -0.20 -0.55 -1.31 -1.05 

10368.23 49.59 49.60 51.49 52.31 49.53 49.37 48.94 48.08 48.38 0.01 1.89 2.71 -0.07 -0.23 -0.66 -1.52 -1.22 

10280.76 49.56 49.58 51.48 52.31 49.51 49.35 48.92 48.01 48.34 0.02 1.90 2.73 -0.07 -0.23 -0.66 -1.57 -1.24 

10225.63 49.49 49.50 51.48 52.31 49.44 49.29 48.90 47.98 48.32 0.01 1.98 2.81 -0.06 -0.21 -0.60 -1.52 -1.18 

10200 Bridge Walkway Bridge Walkway 

10164.78 49.47 49.49 51.34 52.30 49.42 49.27 48.86 47.94 48.28 0.02 1.85 2.81 -0.07 -0.22 -0.63 -1.55 -1.21 

10069.75 49.48 49.49 51.37 52.30 49.42 49.26 48.84 47.89 48.24 0.01 1.88 2.81 -0.07 -0.23 -0.65 -1.60 -1.25 

9511.942 49.16 49.18 51.32 52.30 49.10 48.91 48.37 46.93 47.53 0.02 2.14 3.12 -0.08 -0.27 -0.81 -2.25 -1.65 

9463.775 49.14 49.16 51.33 52.30 49.07 48.87 48.30 46.71 47.39 0.02 2.17 3.14 -0.09 -0.29 -0.86 -2.45 -1.77 

9450 Bridge Rice Boulevard Bridge Rice Boulevard 

9411.652 49.10 49.12 51.30 52.29 49.03 48.83 48.28 46.61 47.35 0.02 2.18 3.17 -0.09 -0.29 -0.84 -2.51 -1.77 

9307.397 49.09 49.11 51.29 52.29 49.02 48.82 48.24 46.35 47.22 0.02 2.18 3.18 -0.09 -0.29 -0.87 -2.76 -1.89 

8805.521 48.85 48.87 51.29 52.29 48.77 48.55 47.93 46.29 46.97 0.02 2.42 3.42 -0.10 -0.32 -0.94 -2.58 -1.90 

8752.369 48.91 48.88 51.29 52.29 48.79 48.56 47.95 46.36 47.01 -0.03 2.41 3.41 -0.09 -0.32 -0.93 -2.52 -1.87 

8677 Bridge University Boulevard Bridge University Boulevard 

8674.259 48.70 48.90 51.29 52.29 48.80 48.56 47.79 46.15 46.78 0.20 2.39 3.39 -0.10 -0.34 -1.11 -2.75 -2.12 

8645.981 48.65 48.79 51.23 52.29 48.68 48.44 47.66 45.98 46.65 0.14 2.44 3.50 -0.11 -0.35 -1.13 -2.81 -2.14 

8523.372 48.52 48.58 51.03 52.29 48.07 47.86 47.25 45.97 46.45 0.06 2.45 3.71 -0.51 -0.72 -1.33 -2.61 -2.13 
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 8421.371 48.41 48.53 50.85 52.29 48.01 47.82 47.21 45.96 46.43 0.12 2.32 3.76 -0.52 -0.71 -1.32 -2.57 -2.10 

7730.22 47.66 48.06 50.20 52.02 47.22 47.06 46.61 45.69 46.03 0.40 2.14 3.96 -0.84 -1.00 -1.45 -2.37 -2.03 

6656.935 47.12 46.30 48.59 50.27 45.77 45.71 45.60 45.36 45.47 -0.82 2.29 3.97 -0.53 -0.59 -0.70 -0.94 -0.83 

5717.684 46.66 45.79 44.48 44.21 44.63 44.68 44.92 45.19 45.19 -0.87 -1.31 -1.58 -1.16 -1.11 -0.87 -0.60 -0.60 

5619.191 46.61 45.03 44.97 45.07 44.91 44.92 44.98 45.03 44.92 -1.58 -0.06 0.04 -0.12 -0.11 -0.05 0.00 -0.11 

5588.431 46.60 45.08 45.04 45.11 45.01 45.01 45.05 45.08 45.01 -1.52 -0.04 0.02 -0.07 -0.07 -0.03 0.00 -0.07 

5540.284 46.14 45.16 45.16 45.16 45.16 45.16 45.16 45.16 45.16 -0.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5430 Bridge Bellaire Boulevard Bridge Bellaire Boulevard 

5426.389 44.39 44.73 44.73 44.73 44.73 44.73 44.73 44.73 44.73 0.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5414.522 44.42 44.68 44.68 44.68 44.68 44.68 44.68 44.68 44.68 0.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5319.974 44.69 44.69 44.69 44.69 44.69 44.69 44.69 44.69 44.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 



 
 

12/5/2016 D111-00-00 (Poor Farm Ditch) PER Alternatives Analysis 

100-Year Results 

100 Year WSE Corrected 

Effective-

Effective 

WSE Difference from Corrected Effective 

Absolute Decrease in WSE 

Absolute Increase in WSE 

Increase and Decrease in WSE 

Interpolated Result 

Bray's Bayou Backwater Limits 

XS Effective 

Corrected 

Effective Alt 1A Alt 1B Alt 2A Alt 2B Alt 2C Alt3A Alt3B Alt 1A Alt 1B Alt 2A Alt 2B Alt 2C Alt3A Alt3B 

12411.01 51.25 51.37 52.17 53.14 51.40 51.28 50.94 50.54 50.70 0.12 0.80 1.77 0.03 -0.09 -0.43 -0.83 -0.67 

12357.62 51.24 51.36 52.10 53.13 51.39 51.26 50.93 50.52 50.68 0.12 0.74 1.77 0.03 -0.10 -0.43 -0.84 -0.68 

12215.95 51.22 51.35 52.09 53.13 51.38 51.25 50.90 50.50 50.66 0.13 0.74 1.78 0.03 -0.10 -0.45 -0.85 -0.69 

12173.38 51.20 51.32 52.06 53.12 51.35 51.22 50.88 50.48 50.64 0.12 0.74 1.80 0.03 -0.10 -0.44 -0.84 -0.68 

11661.96 51.06 51.19 51.98 53.12 51.23 51.09 50.70 50.26 50.44 0.13 0.79 1.93 0.04 -0.10 -0.49 -0.93 -0.75 

11626.6 51.04 51.17 51.96 53.12 51.20 51.07 50.69 50.25 50.43 0.13 0.79 1.95 0.03 -0.10 -0.48 -0.92 -0.74 

11600 Bridge Sunset Boulevard Bridge Sunset Boulevard 

11574.81 50.74 50.91 52.02 53.09 50.95 50.78 50.44 49.84 50.01 0.17 1.11 2.18 0.04 -0.13 -0.47 -1.07 -0.90 

11466.71 50.75 50.92 51.97 53.06 50.97 50.79 50.44 49.82 49.99 0.17 1.05 2.14 0.05 -0.13 -0.48 -1.10 -0.93 

10989.81 50.71 50.88 51.97 53.07 50.93 50.75 50.35 49.53 49.78 0.17 1.09 2.19 0.05 -0.13 -0.53 -1.35 -1.10 

10924.99 50.52 50.84 51.97 53.07 50.89 50.56 50.19 49.49 49.70 0.32 1.13 2.23 0.05 -0.28 -0.65 -1.35 -1.14 

10900 Bridge Walkway Bridge Walkway 

10871.51 50.38 50.53 51.92 53.07 50.57 50.41 50.07 49.42 49.62 0.15 1.39 2.54 0.04 -0.12 -0.46 -1.11 -0.91 

10748.91 50.39 50.53 51.91 53.07 50.57 50.42 50.08 49.40 49.61 0.14 1.38 2.54 0.04 -0.11 -0.45 -1.13 -0.92 

10561.45 50.40 50.54 51.91 53.07 50.58 50.43 50.08 49.39 49.61 0.14 1.37 2.53 0.04 -0.11 -0.46 -1.15 -0.93 

10511.71 50.43 50.57 51.90 53.06 50.61 50.46 50.11 49.44 49.65 0.14 1.33 2.49 0.04 -0.11 -0.46 -1.13 -0.92 

10500 Bridge Walkway Bridge Walkway 

10463.42 50.26 50.38 51.88 53.06 50.41 50.28 49.92 49.20 49.44 0.12 1.50 2.68 0.03 -0.10 -0.46 -1.18 -0.94 

10368.23 50.25 50.37 51.87 53.06 50.41 50.28 49.88 48.93 49.24 0.12 1.50 2.69 0.04 -0.09 -0.49 -1.44 -1.13 

10280.76 50.20 50.32 51.86 53.06 50.36 50.23 49.84 48.90 49.21 0.12 1.54 2.74 0.04 -0.09 -0.48 -1.42 -1.11 

10225.63 50.07 50.19 51.86 53.06 50.23 50.10 49.72 48.87 49.14 0.12 1.67 2.87 0.04 -0.09 -0.47 -1.32 -1.05 

10200 Bridge Walkway Bridge Walkway 

10164.78 50.03 50.15 51.85 53.06 50.19 50.06 49.69 48.82 49.10 0.12 1.70 2.91 0.04 -0.09 -0.46 -1.33 -1.05 

10069.75 50.07 50.19 51.84 53.06 50.23 50.10 49.71 48.79 49.08 0.12 1.65 2.87 0.04 -0.09 -0.48 -1.40 -1.11 

9511.942 49.83 49.98 51.84 53.06 50.03 49.87 49.36 48.06 48.51 0.15 1.86 3.08 0.05 -0.11 -0.62 -1.92 -1.47 

9463.775 49.84 49.99 51.84 53.06 50.04 49.87 49.36 47.93 48.42 0.15 1.85 3.07 0.05 -0.12 -0.63 -2.06 -1.57 

9450 Bridge Rice Boulevard Bridge Rice Boulevard 

9411.652 49.66 49.82 51.83 53.05 49.87 49.70 49.17 47.90 48.40 0.16 2.01 3.23 0.05 -0.12 -0.65 -1.92 -1.42 

9307.397 49.64 49.78 51.83 53.05 49.84 49.67 49.16 47.79 48.35 0.14 2.05 3.27 0.06 -0.11 -0.62 -1.99 -1.43 

8805.521 49.47 49.64 51.83 53.05 49.70 49.51 48.84 47.34 47.94 0.17 2.19 3.41 0.06 -0.13 -0.80 -2.30 -1.70 

8752.369 49.51 49.63 51.83 53.05 49.69 49.50 48.86 47.38 47.97 0.12 2.20 3.42 0.06 -0.13 -0.77 -2.25 -1.66 

8677 Bridge University Boulevard Bridge University Boulevard 

8674.259 49.39 49.67 51.83 53.05 49.73 49.54 48.88 47.08 47.76 0.28 2.16 3.38 0.06 -0.13 -0.79 -2.59 -1.91 

8645.981 49.35 49.56 51.77 53.05 49.62 49.42 48.72 46.90 47.58 0.21 2.21 3.49 0.06 -0.14 -0.84 -2.66 -1.98 

8523.372 49.23 49.32 51.60 53.05 48.90 48.74 48.22 46.90 47.38 0.09 2.28 3.73 -0.42 -0.58 -1.10 -2.42 -1.94 
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 8421.371 49.13 49.25 51.44 53.05 48.84 48.68 48.18 46.89 47.35 0.12 2.19 3.80 -0.41 -0.57 -1.07 -2.36 -1.90 

7730.22 48.44 48.77 50.76 52.89 48.14 48.00 47.57 46.62 46.95 0.33 1.99 4.12 -0.63 -0.77 -1.20 -2.15 -1.82 

6656.935 47.95 47.04 49.02 51.22 46.64 46.59 46.49 46.28 46.39 -0.91 1.98 4.18 -0.40 -0.45 -0.55 -0.76 -0.65 

5717.684 47.55 46.64 45.75 46.30 45.71 45.75 45.92 46.12 46.14 -0.91 -0.89 -0.34 -0.93 -0.89 -0.72 -0.52 -0.50 

5619.191 47.51 45.97 45.87 45.97 45.80 45.81 45.88 45.94 45.81 -1.54 -0.10 0.00 -0.17 -0.16 -0.09 -0.03 -0.16 

5588.431 47.50 46.01 45.95 46.01 45.91 45.91 45.95 45.99 45.91 -1.49 -0.06 0.00 -0.10 -0.10 -0.05 -0.02 -0.10 

5540.284 47.49 46.07 46.07 46.07 46.07 46.07 46.07 46.07 46.07 -1.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5430 Bridge Bellaire Boulevard Bridge Bellaire Boulevard 

5426.389 45.04 45.45 45.45 45.45 45.45 45.45 45.45 45.45 45.45 0.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5414.522 45.08 45.39 45.39 45.39 45.39 45.39 45.39 45.39 45.39 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5319.974 45.40 45.4 45.4 45.4 45.4 45.4 45.4 45.4 45.4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 



 
 

12/5/2016 D111-00-00 (Poor Farm Ditch) PER Alternatives Analysis 

500-Year Results 

500 Year WSE Corrected 

Effective-

Effective 

WSE Difference from Corrected Effective 

Absolute Decrease in WSE 

Absolute Increase in WSE 

Increase and Decrease in WSE 

Interpolated Result 

XS Effective 

Corrected 

Effective Alt 1A Alt 1B Alt 2A Alt 2B Alt 2C Alt3A Alt3B Alt 1A Alt 1B Alt 2A Alt 2B Alt 2C Alt3A Alt3B 

12411.01 52.35 52.35 52.96 52.93 52.34 52.35 52.72 52.24 52.30 0.00 0.61 0.58 -0.01 0.00 0.37 -0.11 -0.05 

12357.62 52.21 52.22 52.95 52.92 52.20 52.22 52.60 52.09 52.16 0.01 0.73 0.70 -0.02 0.00 0.38 -0.13 -0.06 

12215.95 52.22 52.22 52.96 52.93 52.21 52.22 52.60 52.10 52.17 0.00 0.74 0.71 -0.01 0.00 0.38 -0.12 -0.05 

12173.38 52.17 52.18 52.88 52.85 52.16 52.18 52.59 52.05 52.12 0.01 0.70 0.67 -0.02 0.00 0.41 -0.13 -0.06 

11661.96 52.02 52.02 52.75 52.72 52.00 52.02 52.44 51.88 51.96 0.00 0.73 0.70 -0.02 0.00 0.42 -0.14 -0.06 

11626.6 51.97 51.97 52.82 52.79 51.96 51.97 52.43 51.83 51.91 0.00 0.85 0.82 -0.01 0.00 0.46 -0.14 -0.06 

11600 Bridge Sunset Boulevard Bridge Sunset Boulevard 

11574.81 52.11 52.11 52.79 52.76 52.09 52.12 52.11 51.91 52.03 0.00 0.68 0.65 -0.02 0.01 0.00 -0.20 -0.08 

11466.71 52.01 52.02 52.73 52.69 51.99 52.02 52.02 51.81 51.93 0.01 0.71 0.67 -0.03 0.00 0.00 -0.21 -0.09 

10989.81 52.01 52.01 52.76 52.72 51.98 52.02 52.01 51.80 51.92 0.00 0.75 0.71 -0.03 0.01 0.00 -0.21 -0.09 

10924.99 52.01 52.02 52.75 52.71 51.99 52.03 52.02 51.81 51.92 0.01 0.73 0.69 -0.03 0.01 0.00 -0.21 -0.10 

10900 Bridge Walkway Bridge Walkway 

10871.51 51.73 51.89 52.74 52.70 51.83 51.90 51.74 51.23 51.39 0.16 0.85 0.81 -0.06 0.01 -0.15 -0.66 -0.50 

10748.91 51.53 51.89 52.73 52.69 51.82 51.89 51.54 51.09 51.25 0.36 0.84 0.80 -0.07 0.00 -0.35 -0.80 -0.64 

10561.45 51.63 51.89 52.73 52.68 51.83 51.89 51.64 51.10 51.37 0.26 0.84 0.79 -0.06 0.00 -0.25 -0.79 -0.52 

10511.71 51.63 51.89 52.73 52.68 51.83 51.89 51.64 51.17 51.37 0.26 0.84 0.79 -0.06 0.00 -0.25 -0.72 -0.52 

10500 Bridge Walkway Bridge Walkway 

10463.42 51.60 51.86 52.72 52.66 51.81 51.87 51.61 50.85 51.09 0.26 0.86 0.80 -0.05 0.01 -0.25 -1.01 -0.77 

10368.23 51.60 51.86 52.72 52.65 51.80 51.86 51.61 50.84 51.09 0.26 0.86 0.79 -0.06 0.00 -0.25 -1.02 -0.77 

10280.76 51.57 51.84 52.71 52.65 51.78 51.85 51.58 50.73 51.00 0.27 0.87 0.81 -0.06 0.01 -0.26 -1.11 -0.84 

10225.63 51.58 51.84 52.71 52.64 51.78 51.85 51.59 50.47 50.77 0.26 0.87 0.80 -0.06 0.01 -0.25 -1.37 -1.07 

10200 Bridge Walkway Bridge Walkway 

10164.78 51.16 51.53 52.70 52.63 51.60 51.54 51.18 50.46 50.74 0.37 1.17 1.10 0.07 0.01 -0.35 -1.07 -0.79 

10069.75 51.18 51.59 52.70 52.62 51.65 51.60 51.19 50.47 50.75 0.41 1.11 1.03 0.06 0.01 -0.40 -1.12 -0.84 

9511.942 51.05 51.58 52.70 52.61 51.65 51.50 51.07 50.08 50.49 0.53 1.12 1.03 0.07 -0.08 -0.51 -1.50 -1.09 

9463.775 51.07 51.58 52.70 52.61 51.65 51.52 51.09 50.10 50.51 0.51 1.12 1.03 0.07 -0.06 -0.49 -1.48 -1.07 

9450 Bridge Rice Boulevard Bridge Rice Boulevard 

9411.652 50.93 51.50 52.69 52.59 51.57 51.44 50.95 49.65 50.15 0.57 1.19 1.09 0.07 -0.06 -0.55 -1.85 -1.35 

9307.397 50.93 51.51 52.69 52.59 51.58 51.45 50.95 49.59 50.05 0.58 1.18 1.08 0.07 -0.06 -0.56 -1.92 -1.46 

8805.521 50.81 51.51 52.69 52.58 51.58 51.45 50.94 49.05 49.81 0.70 1.18 1.07 0.07 -0.06 -0.57 -2.46 -1.70 

8752.369 50.85 51.50 52.69 52.57 51.58 51.45 50.75 49.09 49.80 0.65 1.19 1.07 0.08 -0.05 -0.75 -2.41 -1.70 

8677 Bridge University Boulevard Bridge University Boulevard 

8674.259 50.82 51.50 52.69 52.57 51.58 51.44 50.89 49.17 49.88 0.68 1.19 1.07 0.08 -0.06 -0.61 -2.33 -1.62 

8645.981 50.81 51.36 52.69 52.57 51.44 51.30 50.70 48.86 49.67 0.55 1.33 1.21 0.08 -0.06 -0.66 -2.50 -1.69 

8523.372 50.81 51.11 52.69 52.56 50.59 50.44 49.91 48.83 49.25 0.30 1.58 1.45 -0.52 -0.67 -1.20 -2.28 -1.86 

P
ro

p
o

se
d

T
y

p
ic

a
l

S
e

ct
io

n
 8421.371 50.81 50.99 52.69 52.56 50.41 50.29 49.87 48.82 49.22 0.18 1.70 1.57 -0.58 -0.70 -1.12 -2.17 -1.77 

7730.22 50.79 50.47 52.28 52.55 49.82 49.65 49.30 48.55 48.87 -0.32 1.81 2.08 -0.65 -0.82 -1.17 -1.92 -1.60 

6656.935 50.78 48.69 50.39 52.03 48.42 48.40 48.33 48.21 48.32 -2.09 1.70 3.34 -0.27 -0.29 -0.36 -0.48 -0.37 

5717.684 50.77 48.48 47.87 47.62 47.74 47.76 47.88 48.09 48.13 -2.29 -0.61 -0.86 -0.74 -0.72 -0.60 -0.39 -0.35 

5619.191 50.77 47.89 47.77 47.89 47.69 47.70 47.80 47.85 47.71 -2.88 -0.12 0.00 -0.20 -0.19 -0.09 -0.04 -0.18 

5588.431 50.77 47.94 47.87 47.94 47.82 47.82 47.89 47.92 47.83 -2.83 -0.07 0.00 -0.12 -0.12 -0.05 -0.02 -0.11 

5540.284 50.77 48.02 48.02 48.02 48.02 48.02 48.02 48.02 48.02 -2.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5430 Bridge Bellaire Boulevard Bridge Bellaire Boulevard 

5426.389 46.44 47.06 47.06 47.06 47.06 47.06 47.06 47.06 47.06 0.62 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5414.522 46.50 46.96 46.96 46.96 46.96 46.96 46.96 46.96 46.96 0.46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5319.974 47.01 47.01 47.01 47.01 47.01 47.01 47.01 47.01 47.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 



 

 

 

 
 

 
 

  
 

 
 

  
 

 
 

 
 

 
 

D111-00-00 Plan: Effective Multi-Profile 2013 11/15/2016 
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D111-00-00 Plan: Corrected Effective with Survey 12/5/2016 
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D111-00-00 Plan: Proposed Alternative 1A 12/5/2016 
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D111-00-00 Plan: Proposed Alternative 1B 12/5/2016 
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D111-00-00 Plan: Proposed Alternative 2A 12/5/2016 
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D111-00-00 Plan: Proposed Alternative 2B 11/30/2016 

Legend 

WS 0.2PCT_500yr 

WS 1PCT_100yr 

WS 2PCT_50yr 

WS 10PCT_10yr 

Ground 

55 

50 

45 

40 

35 

30 

25 

2
0

0
 B

ra
e

s
w

o
o

d

4
8

5
.2

0
5

8
9

2
.7

5
9

1
1

0
4

.9
8

2
1

2
5

0
 B

u
ff

a
lo

 S
p

e
e

d
w

a
y
 

1
6

7
3

.7
1

9

2
0

8
8

.4
1

2
5

9
3

.6
1

2
7

5
0

 G
le

n
 H

a
v
e

n
 

3
3

5
0

 B
e

lle
fo

n
ta

in
e

3
7

3
9

.3
8

3

3
9

2
0

.9
7

4

4
3

3
0

 P
e

d
 B

ri
d

g
e

 

4
7

3
8

.7
5

7

4
9

2
1

.4
9

5

5
3

1
9

.9
7

4

5
4

3
0

 B
e

lla
ir
e

 B
lv

d
 

5
7

1
7

.6
8

4

6
6

5
6

.9
3

5

7
7

3
0

.2
2

8
4

2
1

.3
7

1

8
6

7
7

 U
n

iv
e

rs
it
y

9
3

0
7

.3
9

7
9

4
5

0
 R

ic
e

 B
lv

d
 

1
0

0
6

9
.7

5
1

0
2

2
5

.6
3

1
0

5
0

0
 P

e
d

 B
ri
d

g
e

 

1
0

9
0

0
 P

e
d

 B
ri
d

g
e

 

1
1

4
6

6
.7

1
1

1
6

0
0

 S
u

n
s
e

t 
B

lv
d

 

1
2

1
7

3
.3

8

1
2

3
5

7
.6

2
 

D111 D111-00-00_0001 

LOB 

ROB 

E
le

v
a

ti
o

n
 (

ft
) 

20 

15 
0 2000 4000 6000 8000 10000 12000 

Main Channel Distance (ft) 



 

 

 

 
 

 
 

  
 

 
 

  
 

 
 

 
 

 
 

D111-00-00 Plan: Proposed Alternative 2C 12/5/2016 
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D111-00-00 Plan: Proposed Alternative 3A 11/30/2016 
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D111-00-00 Plan: Corrected Effective with Survey 12/5/2016 

RS = 8523.372 

FNI 2016 Field Survey in channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Corrected Effective with Survey 12/5/2016 

RS = 8421.371 

FNI 2016 Field Survey in channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Corrected Effective with Survey 12/5/2016 

RS = 7730.220 

FNI 2016 Field Survey in channel; 2001 Lidar for overbanks; FNI 
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D111-00-00 Plan: Corrected Effective with Survey 12/5/2016 

RS = 6656.935 

FNI 2016 Field Survey in channel; 2001 Lidar for overbanks; FNI 
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D111-00-00 Plan: Corrected Effective with Survey 12/5/2016 

RS = 5717.684 

FNI 2016 Field Survey in channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Corrected Effective with Survey 12/5/2016 

RS = 5619.191 

FNI 2016 Field Survey in channel; 2001 Lidar for overbanks 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

E
le

v
a
ti
o
n
 (

ft
) 

Legend 

WS 0.2PCT_500yr 

WS 1PCT_100yr 

WS 2PCT_50yr 

WS 10PCT_10yr 

Ground 

Ineff 

Bank Sta 

.08 .015 .08 .1 

W
es

t U
ni

ve
rs

ity
 P

la
ce

10
' S

ou
th

si
de

 P
la

ce
E

as
em

en
t E

xc
ha

ng
e

S
ou

th
si

de
 P

la
ce

-50 -40 -30 -20 -10 0 10 20 30 40 50 

Station (ft) 



 

 
D111-00-00 Plan: Proposed Alternative 1A 12/5/2016 

RS = 8523.372 

FNI 2016 Alternative 1A Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 1A 12/5/2016 

RS = 8421.371 

FNI 2016 Alternative 1A Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 1A 12/5/2016 

RS = 7730.220 

FNI 2016 Alternative 1A Channell; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 1A 12/5/2016 

RS = 6656.935 

FNI 2016 Alternative 1A Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 1A 12/5/2016 

RS = 5717.684 

FNI 2016 Alternative 1A Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 1A 12/5/2016 

RS = 5619.191 

FNI 2016 Alternative 1A Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 1B 12/5/2016 

RS = 8523.372 
FNI 2016 Alternative 1B Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 1B 12/5/2016 

RS = 8421.371 
FNI 2016 Alternative 1B Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 1B 12/5/2016 

RS = 7730.220 
FNI 2016 Alternative 1B Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 1B 12/5/2016 

RS = 6656.935 
FNI 2016 Alternative 1B Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 1B 12/5/2016 

RS = 5717.684 
FNI 2016 Alternative 1B Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 1B 12/5/2016 

RS = 5619.191 
FNI 2016 Alternative 1B Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 2A 12/5/2016 

RS = 8523.372 

FNI 2016 Alternative 2A Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 2A 12/5/2016 

RS = 8421.371 

FNI 2016 Alternative 2A Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 2A 12/5/2016 

RS = 7730.220 

FNI 2016 Alternative 2A Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 2A 12/5/2016 

RS = 6656.935 

FNI 2016 Alternative 2A Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 2A 12/5/2016 

RS = 5717.684 

FNI 2016 Alternative 2A Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 2A 12/5/2016 

RS = 5619.191 

FNI 2016 Alternative 2A Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 2B 11/30/2016 

RS = 8523.372 
FNI 2016 Alternative 2B Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 2B 11/30/2016 

RS = 8421.371 
FNI 2016 Alternative 2B Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 2B 11/30/2016 

RS = 7730.220 
FNI 2016 Alternative 2B Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 2B 11/30/2016 

RS = 6656.935 
FNI 2016 Alternative 2B Channel; 2001 Lidar for overbanks 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

E
le

v
a
ti
o
n
 (

ft
) 

Legend 

WS 0.2PCT_500yr 

WS 1PCT_100yr 

WS 2PCT_50yr 

WS 10PCT_10yr 

Ground 

Ineff 

Bank Sta 

.1 .04 . 
0 
1 
5 

.015 . 
0 
1 
5 

.04 .1 

W
es

t U
ni

ve
rs

ity
 P

la
ce

10
' S

ou
th

si
de

 P
la

ce
E

as
em

en
t E

xc
ha

ng
e

S
ou

th
si

de
 P

la
ce

-50 -40 -30 -20 -10 0 10 20 30 40 50 

Station (ft) 



 

 
D111-00-00 Plan: Proposed Alternative 2B 11/30/2016 

RS = 5717.684 
FNI 2016 Alternative 2B Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 2B 11/30/2016 

RS = 5619.191 
FNI 2016 Alternative 2B Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 2C 12/5/2016 

RS = 8523.372 
FNI 2016 Alternative 2B Hybrid Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 2C 12/5/2016 

RS = 8421.371 
FNI 2016 Alternative 2B Hybrid Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 2C 12/5/2016 

RS = 7730.220 
FNI 2016 Alternative 2B Hybrid Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 2C 12/5/2016 

RS = 6656.935 
FNI 2016 Alternative 2B Hybrid Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 2C 12/5/2016 

RS = 5717.684 
FNI 2016 Alternative 2B Hybrid Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 2C 12/5/2016 

RS = 5619.191 
FNI 2016 Alternative 2B Hybrid Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 3A 11/30/2016 

RS = 8523.372 

FNI 2016 Alternative 3A Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 3A 11/30/2016 

RS = 8421.371 

FNI 2016 Alternative 3A Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 3A 11/30/2016 

RS = 7730.220 

FNI 2016 Alternative 3A Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 3A 11/30/2016 

RS = 6656.935 

FNI 2016 Alternative 3A Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 3A 11/30/2016 

RS = 5717.684 

FNI 2016 Alternative 3A Channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 3A 11/30/2016 

RS = 5619.191 

FNI 2016 Alternative 3A Channel; 2001 Lidar for overbanks 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

E
le

v
a
ti
o
n
 (

ft
) 

Legend 

WS 0.2PCT_500yr 

WS 1PCT_100yr 

WS 2PCT_50yr 

WS 10PCT_10yr 

Ground 

Ineff 

Bank Sta 

.08 .04 . 
0 
1 
5 

.015 . 
0 
1 
5 

.04 .1 

W
es

t U
ni

ve
rs

ity
 P

la
ce

10
' S

ou
th

si
de

 P
la

ce
E

as
em

en
t E

xc
ha

ng
e

S
ou

th
si

de
 P

la
ce

-50 -40 -30 -20 -10 0 10 20 30 40 50 

Station (ft) 



 

 
D111-00-00 Plan: Proposed Alternative 3B 12/5/2016 

RS = 8523.372 
FNI 2016 Field Survey in channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 3B 12/5/2016 

RS = 8421.371 
FNI 2016 Field Survey in channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 3B 12/5/2016 

RS = 7730.220 
FNI 2016 Field Survey in channel; 2001 Lidar for overbanks; FNI 
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D111-00-00 Plan: Proposed Alternative 3B 12/5/2016 

RS = 6656.935 
FNI 2016 Field Survey in channel; 2001 Lidar for overbanks; FNI 
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D111-00-00 Plan: Proposed Alternative 3B 12/5/2016 

RS = 5717.684 
FNI 2016 Field Survey in channel; 2001 Lidar for overbanks 
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D111-00-00 Plan: Proposed Alternative 3B 12/5/2016 

RS = 5619.191 
FNI 2016 Field Survey in channel; 2001 Lidar for overbanks 
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Poor Farm Ditch Conveyance Improvements 
Harris County Flood Control District 

APPENDIX F: ESTIMATES OF PROBABLE CONSTRUCTION COST ITEMS (CHANNEL 
ONLY) 



 

  

 

 

   

 

      

       

        

 

 

 

     
   

HCFCD Poor Farm Ditch Conveyance Improvements Project 
Harris County Flood Control District 

Estimate of Probable Construction Cost Items (Channel Only) February 21, 2017 

ESTIMATOR CHECKED BY 

KRK AC 

ALTERNATIVE 2A 

ACCOUNT NO. 

HCF15148 

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 

TEMPORARY EXCAVATION MEASURES 

1 SOIL ANCHORS 23,100 LF $25.00 $577,500 
NEW CONSTRUCTION 

2 EXCAVATION AND OFF-SITE DISPOSAL 19,100 CY $25.00 $477,500 

3 IMPORTED FILL 16,710 CY $40.00 $668,400 

4 REINFORCED CONCRETE (HORIZONTAL) - FOR FLOWLINE SLAB 5,190 CY $1,200.00 $6,228,000 

5 

TOTAL 

REINFORCED CONCRETE (VERTICAL) - FOR RECTANGULAR CHANNEL WALLS 3,120 CY $2,000.00 $6,240,000 

$14,191,400 



 

  

 

 

   

 

      

       

 

 

 

        

     
   

HCFCD Poor Farm Ditch Conveyance Improvements Project 
Harris County Flood Control District 

Estimate of Probable Construction Cost Items (Channel Only) February 21, 2017 

ESTIMATOR CHECKED BY 

KRK AC 

ALTERNATIVE 2B 

ACCOUNT NO. 

HCF15148 

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 

TEMPORARY EXCAVATION MEASURES 

1 SHEET PILING 105,000 SF $55.00 $5,775,000 
NEW CONSTRUCTION 

2 EXCAVATION AND OFF-SITE DISPOSAL 22,230 CY $25.00 $555,750 

3 IMPORTED FILL 20,350 CY $40.00 $814,000 

4 REINFORCED CONCRETE (HORIZONTAL) - FOR FLOWLINE SLAB 5,400 CY $1,200.00 $6,480,000 

5 

TOTAL 

REINFORCED CONCRETE (VERTICAL) - FOR RECTANGULAR CHANNEL WALLS 3,120 CY $2,000.00 $6,240,000 

$19,864,750 



 

  

 

 

 

   

 

      

       

 

 

 

        

     
   

HCFCD Poor Farm Ditch Conveyance Improvements Project 
Harris County Flood Control District 

Estimate of Probable Construction Cost Items (Channel Only) February 21, 2017 

ESTIMATOR CHECKED BY 

KRK AC 

ALTERNATIVE 2C 

ACCOUNT NO. 

HCF15148 

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 

TEMPORARY EXCAVATION MEASURES 

1 SOIL ANCHORS 23,100 LF $25.00 $577,500 

2 SHEET PILING 52,500 SF $55.00 $2,887,500 
NEW CONSTRUCTION 

3 EXCAVATION AND OFF-SITE DISPOSAL 22,720 CY $25.00 $568,000 

4 IMPORTED FILL 17,210 CY $40.00 $688,400 

5 REINFORCED CONCRETE (HORIZONTAL) - FOR FLOWLINE SLAB 5,860 CY $1,200.00 $7,032,000 

6 

TOTAL 

REINFORCED CONCRETE (VERTICAL) - FOR RECTANGULAR CHANNEL WALLS 3,120 CY $2,000.00 $6,240,000 

$17,993,400 



 

 

 

   

 

      

         

      

      

 

 

        

 

 

     
   

HCFCD Poor Farm Ditch Conveyance Improvements Project 
Harris County Flood Control District 

Estimate of Probable Construction Cost Items (Channel Only) February 21, 2017 

ESTIMATOR CHECKED BY 

KRK AC 

ALTERNATIVE 3A 

ACCOUNT NO. 

HCF15148 

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 

NEW CONSTRUCTION 

1 SOIL ANCHORS 64,400 LF $25.00 $1,610,000 

2 EXCAVATION AND OFF-SITE DISPOSAL 16,890 CY $25.00 $422,250 

3 IMPORTED FILL 4,530 CY $40.00 $181,200 

4 REINFORCED CONCRETE (HORIZONTAL) - FOR FLOWLINE SLAB 3,950 CY $1,200.00 $4,740,000 

5 
REINFORCED CONCRETE (HORIZONTAL) - FOR SLOPE PAVEMENT COMPRISING TRAPEZOIDAL 

CHANNEL 1,400 CY $1,200.00 $1,680,000 

6 REINFORCED CONCRETE (HORIZONTAL) - FOR RETAINING WALLS 1,200 CY $1,200.00 $1,440,000 

7 REINFORCED CONCRETE (VERTICAL) - FOR RETAINING WALLS 1,200 CY $2,000.00 $2,400,000 

PROJECT TOTAL $12,473,450 



 

 

 

   

 

      

         

      

      

 

 

        

 

 

     
   

HCFCD Poor Farm Ditch Conveyance Improvements Project 
Harris County Flood Control District 

Estimate of Probable Construction Cost Items (Channel Only) February 21, 2017 

ESTIMATOR CHECKED BY 

KRK AC 

ALTERNATIVE 3B 

ACCOUNT NO. 

HCF15148 

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 

NEW CONSTRUCTION 

1 SOIL ANCHORS 58,800 LF $25.00 $1,470,000 

2 EXCAVATION AND OFF-SITE DISPOSAL 12,700 CY $25.00 $317,500 

3 IMPORTED FILL 6,810 CY $40.00 $272,400 

4 REINFORCED CONCRETE (HORIZONTAL) - FOR FLOWLINE SLAB 2,910 CY $1,200.00 $3,492,000 

5 
REINFORCED CONCRETE (HORIZONTAL) - FOR SLOPE PAVEMENT COMPRISING TRAPEZOIDAL 

CHANNEL 1,400 CY $1,200.00 $1,680,000 

6 REINFORCED CONCRETE (HORIZONTAL) - FOR RETAINING WALLS 1,200 CY $1,200.00 $1,440,000 

7 

PROJE

REINFORCED CONCRETE (VERTICAL) - FOR RETAINING WALLS 

CT TOTAL 

1,200 CY $2,000.00 $2,400,000 

$11,071,900 



  
 

 

 

     

Poor Farm Ditch Conveyance Improvements 
Harris County Flood Control District 

APPENDIX G: TOTAL PROJECT COSTS (ALTERNATIVES 3A AND 3B) 



HCFCD Poor Farm Ditch Conveyance Improvements Project 
Harris County Flood Control District 

 

        

           

   

  

 

   

    

 

        

 

      

       

    

   

   

   

  

     

 

 

   

 

      

        

 

      

      

  

  

 

  

 

  

                        

 

 

 

    

     
   

TOTAL PROJECT COST May 16, 2017 

ESTIMATOR CHECKED BY ACCOUNT NO. 

KRK AC HCF15148 

ALTERNATIVE 3A 

OPINION OF PROBABLE CONSTRUCTION COST - GENERAL CIVIL ITEMS 

1 MOBILIZATION (NTE 5% OF TOTAL COST FOR WORK PERFORMED BY CONTRACTOR) 1 LS $766,000.00 $766,000 

2 CARE OF WATER 1 LS $200,000.00 $200,000 

3 CLEARING AND GRUBBING 1 LS $20,000.00 $20,000 

4 TRAFFIC CONTROL 1 LS $50,000.00 $50,000 

5 STORMWATER POLLUTION PREVENTION PLAN 1 LS $30,000.00 $30,000 

6 FINAL GRADING, HYDROMULCH, AND CLEAN-UP 1 LS $15,000.00 $15,000 

SUB = $1,081,000 

OPINION OF PROBABLE CONSTRUCTION COST - CHANNEL IMPROVEMENT ITEMS 

DEMOLITION, ETC. 

7 REMOVAL AND DISPOSAL OF EXISTING SLOPE PAVEMENT 119,400 SF $6.00 $716,400 

8 REMOVAL AND DISPOSAL OF EXISTING PIPES REQUIRING RELOCATION 1,400 LF $10.00 $14,000 

9 NEW PVC PIPING (VARYING DIAMETERS) 1,060 LF $10.00 $10,600 

10 NEW 24" DIAMETER RCPs 240 LF $100.00 $24,000 

11 NEW 30"-36" DIAMETER RCPs 80 LF $250.00 $20,000 

12 NEW 48" DIAMETER RCPs 20 LF $350.00 $7,000 

13 NEW CONCRETE COLLARS 17 EA $2,000.00 $34,000 

14 ADJUSTMENT OF EXISTING OVERHEAD ELECTRIC LINES 1 LS $75,000.00 $75,000 

NEW CONSTRUCTION 

15 SOIL ANCHORS 64,400 LF $25.00 $1,610,000 

16 EXCAVATION AND OFF-SITE DISPOSAL 16,890 CY $25.00 $422,250 

17 IMPORTED FILL 4,530 CY $40.00 $181,200 

18 REINFORCED CONCRETE (HORIZONTAL) - FOR FLOWLINE SLAB 3,950 CY $1,200.00 $4,740,000 

19 
REINFORCED CONCRETE (HORIZONTAL) - FOR SLOPE PAVEMENT COMPRISING 

TRAPEZOIDAL CHANNEL 850 CY $1,200.00 $1,020,000 

20 REINFORCED CONCRETE (HORIZONTAL) - FOR RETAINING WALLS 1,200 CY $1,200.00 $1,440,000 

21 REINFORCED CONCRETE (VERTICAL) - FOR RETAINING WALLS 1,200 CY $2,000.00 $2,400,000 

22 FENCING 6,200 LF $25.00 $155,000 

23 UPSTREAM TRANSITION SECTION 175 LF $7,100.00 $1,242,500 

24 DOWNSTREAM TRANSITION SECTION 125 LF $7,100.00 $887,500 

SUB = $14,999,450 

SUBTOTAL: $16,080, 50 
CONTINGENCY 30% $4,824,135 

OPCC $20,90 ,585 
ENGINEERING DESIGN FEES $2,000,000 
CONSTRUCTION MANAGEMENT $836,183 

TOTAL PROJECT COST $23,740,768 

NOTE: 

(1) Costs for the transition sections were developed assuming that a rectangular configuration would be required. The actual configuration will be developed during final design. 

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 



HCFCD Poor Farm Ditch Conveyance Improvements Project 
Harris County Flood Control District 

 

       

          

   

  

 

   

    

 

       

 

      

       

    

   

   

   

  

     

 

 

   

 

    

      

 

    

    

  

  

 

  

 

  

                     

 

 

 

    

     
   

TOTAL PROJECT COST May 16, 2017 

ESTIMATOR 

KRK 

ALTERNATIVE 3B 

CHECKED BY 

AC 

ACCOUNT NO. 

HCF15148 

OPINION OF PROBABLE CONSTRUCTION COST - GENERAL CIVIL ITEMS 

1 MOBILIZATION (NTE 5% OF TOTAL COST FOR WORK PERFORMED BY CONTRACTOR) 1 LS $647,000.00 $647,000 

2 CARE OF WATER 1 LS $200,000.00 $200,000 

3 CLEARING AND GRUBBING 1 LS $20,000.00 $20,000 

4 TRAFFIC CONTROL 1 LS $50,000.00 $50,000 

5 STORMWATER POLLUTION PREVENTION PLAN 1 LS $30,000.00 $30,000 

6 FINAL GRADING, HYDROMULCH, AND CLEAN-UP 1 LS $18,000.00 $18,000 

SUB = $965,000 

OPINION OF PROBABLE CONSTRUCTION COST - CHANNEL IMPROVEMENT ITEMS 

DEMOLITION, ETC. 

7 REMOVAL AND DISPOSAL OF EXISTING SLOPE PAVEMENT 119,400 SF $6.00 $716,400 

8 REMOVAL AND DISPOSAL OF EXISTING PIPES REQUIRING RELOCATION 1,400 LF $10.00 $14,000 

9 NEW PVC PIPING (VARYING DIAMETERS) 1,060 LF $10.00 $10,600 

10 NEW 24" DIAMETER CMPs 240 LF $100.00 $24,000 

11 NEW 30"-36" DIAMETER CMPs 80 LF $250.00 $20,000 

12 NEW 48" DIAMETER CMPs 20 LF $350.00 $7,000 

13 NEW CONCRETE COLLARS 17 EA $2,000.00 $34,000 

14 ADJUSTMENT OF EXISTING OVERHEAD ELECTRIC LINES 1 LS $75,000.00 $75,000 

NEW CONSTRUCTION 

15 SOIL ANCHORS 58,800 LF $25.00 $1,470,000 

16 EXCAVATION AND OFF-SITE DISPOSAL 12,700 CY $25.00 $317,500 

17 IMPORTED FILL 6,810 CY $40.00 $272,400 

18 REINFORCED CONCRETE (HORIZONTAL) - FOR FLOWLINE SLAB 2,910 CY $1,200.00 $3,492,000 

19 
REINFORCED CONCRETE (HORIZONTAL) - FOR SLOPE PAVEMENT COMPRISING 

TRAPEZOIDAL CHANNEL 850 CY $1,200.00 $1,020,000 

20 REINFORCED CONCRETE (HORIZONTAL) - FOR RETAINING WALLS 1,200 CY $1,200.00 $1,440,000 

21 REINFORCED CONCRETE (VERTICAL) - FOR RETAINING WALLS 1,200 CY $2,000.00 $2,400,000 

22 FENCING 6,200 LF $25.00 $155,000 

23 UPSTREAM TRANSITION SECTION 175 LF $3,800.00 $665,000 

24 DOWNSTREAM TRANSITION SECTION 125 LF $3,800.00 $475,000 

SUB = $12,607,900 

SUBTOTAL: $13,572,900 
CONTINGENCY 30% $4,071,870 

OPCC $17,6  ,770 
ENGINEERING DESIGN FEES $2,000,000 
CONSTRUCTION MANAGEMENT $705,791 

TOTAL PROJECT COST $20,350,561 

NOTE: 

(1) Costs for the transition sections were developed assuming that a rectangular configuration would be required. The actual configuration will be developed during final design. 

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL 



  
 

 

 

      
  

Poor Farm Ditch Conveyance Improvements 
Harris County Flood Control District 

APPENDIX H: ENGINEERING REVIEW BOARD SUMMARY DOCUMENT 



    

  

 

 

   
    

 

 
             

         
        

           
   

 
               

           
                

             
    

    
    

 

 

Prepared by Zahid Mahmood 

Date 03/17/2017 

Summary for ERB 
POOR FARM DITCH CONVEYANCE 

D111-00-00-C001 

Purpose The purpose of the meeting with the Engineering Review Board is to: 

• Consider the findings, existing conditions, conveyance, and encroachment 
issues reported in the Preliminary Engineering Study; and 

• With ERB’s concurrence, proceed to the design of the recommended 
alternative. 

Location Poor Farm Ditch is a tributary to Brays Bayou (D100-00-00) and provides drainage to 
approximately 1,330 acres of developed watershed. The project reach is situated 
between the cities of Southside Place (SSP) on the west side of the channel and West 
University Place (WUP) on the east side of the channel between University Boulevard 
and Bellaire Boulevard. 

Harris County Precinct: 3 
Key Map Page 532-B,F 

1 



    

  

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

               
           

           
               

            
            

    

 
     

 
             

               
            

           
           

 
               

          
           

           
            

    
 

         
 

 
           

           
 

          
     

 
               

         
 

     
       
    
       
        
    

 
             

           
        

      
 
              

             
        

Prepared by Zahid Mahmood 

Date 03/17/2017 

Background This portion of Poor Farm Ditch is over 55 years old, and the reinforced concrete 
pavement has deteriorated significantly and buckled at several locations. Harris 
County Flood Control District (HCFCD) has historically performed spot repairs to 
prevent an overall failure of the channel, but these repairs have proven to be only 
short-term solutions. Some property owners within SSP have encroached into the 
easement by placing fill and various structures along the channel, which has 
exacerbated the issues. 

Historical Project Timeline & Outcomes: 

HCFCD in the past has engaged sub consultants to perform studies to determine 
what the best solution is to fully rehabilitate Poor Farm Ditch. Each of the studies 
performed had different constraints, as HCFCD was trying to implement the project 
with minimal impacts and obtain consensus from numerous stakeholders on the 
path forward. The following discussion serves to summarize these previous efforts: 

1. In a 2004 feasibility study, performed by Claunch & Miller, Inc. titled Poor Farm 
Kilmarnock Regional Study, a recommendation was made to increase the 
existing hydraulic capacity of Poor Farm Ditch between Bellaire and University 
Boulevards. This increase would improve stormwater conveyance in the area as 
this reach was estimated to convey only a 10 percent annual exceedance 
probability storm event. 

• OUTCOME: Concurrence with all stakeholders could not be 
reached. 

2. In 2009, HCFCD contracted with Tolunay-Wong Engineers, Inc. to perform 
geotechnical investigations along Poor Farm Ditch and submit a report. 

• OUTCOME: This investigation was only performed to obtain more 
information regarding soil stability. 

3. In a January 2012 report prepared by Binkley and Barfield, Inc. (BBI), the six 
following alternatives were presented to rehabilitate the project reach: 

• Existing channel repair only; 
• Trapezoidal channel with low flow section; 
• Enclosed box channel; 
• Open box channel with concrete berms; 
• Open box channel with grass berms; and 
• Enclosed box channel. 

Hydrologic and hydraulic analyses, which were the main focus of the 2012 BBI 
report, were performed for each alternative. Each alternative was also 
evaluated in terms of mitigation, construction cost, constructability, 
environmental impacts and channel conveyance. 

Also, this report noted that over 8,000 linear feet (LF) of fence, trees and 
several structures of varying size would have to be removed or relocated. A 
technical stakeholder group (TSG), including representatives from HCFCD, 

2 



    

  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

           
           
    

 
           

     
 

             
          

      
 

            
         

 
            

            
             

   
            

 
 

             
              

   

 
        

 
             

          
          

  
 

              
           

Prepared by Zahid Mahmood 

Date 03/17/2017 

SSP, WUP, City of Houston (COH), and the neighborhoods involved, was 
created to discuss project status, technical issues, gather public input, and 
address public concerns. 

• OUTCOME: This process was costly and did not yield consensus 
for a final design alternative. 

4. In an October 2013 report prepared by Parsons Brinckerhoff (PB), the three 
following alternatives were presented (each spanning across the full 50-feet 
wide HCFCD Right of Way (ROW)): 

• U-shaped, cast in place concrete channel (22 feet wide) with 8-feet 
tall vertical walls, referred to as the “HCFCD preferred 
alternative;” 

• U-shaped, cast in place concrete channel (24 feet wide) with a 
12.5-feet vertical wall on the SSP side of the channel and a 9.3-
feet tall vertical wall on the WUP side, referred to as the “SSP 
preferred alternative;” and 

• Various geometric configurations of a soil nailed wall with a block 
face. 

The recommendation presented in PB’s report was an 8-feet tall soil nail wall 
with the nails extending across the full 50-feet HCFCD ROW, which is shown as 
Figure 1. 

Figure 1 – Parson Brinckerhoff’s Recommended Channel Configuration 

• OUTCOME: This study was done to reduce the project cost, but this 
solution would have been difficult to implement due to existing 
encroachments and so did not materialize to final consensus among 
parties. 

5. On October 9, 2014, HCFCD held an audit committee meeting to discuss the 
channel rehabilitation alternatives as well as the encroachment issues on the 

3 



    

  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

            
             

            
             

           
         

 
           

             
               

           
             

   
 

 
       

 

            
          

           
      

 

           
          

 
 

         
         
   

 
              

          
           

  

Prepared by Zahid Mahmood 

Date 03/17/2017 

SSP side of the channel. A new concept was developed internally within 
HCFCD, using the information provided by BBI as a basis of the additional 
alternative. This new concept included two 7-feet wide by 9-feet tall reinforced 
concrete box culverts (RCBs) placed on the outside edges of a 40-feet wide 
corridor with a concrete lined open channel (approximately 15-feet wide) in 
between. See Figure 2 showing this design concept. 

The HCFCD new design concept was developed to resolve the encroachment 
issues over the 20-feet HCFCD easement with the SSP residences. If only a 40-
feet wide total ROW width is required, then the western most ten feet of the 
easement would not be required long term after construction is complete. 
HCFCD is currently identifying the process to transfer and/or vacate a portion of 
this existing easement. 

Figure 2 – HCFCD New Design Concept 

• OUTCOME: On July 23, 2016, HCFCD issued a contract for Freese 
& Nichols, Inc. (FNI) to develop construction drawings to implement 
HCFCD’s new design concept along the project reach, limited to the 
40-feet proposed ROW width. 

6. After survey and additional geotechnical information were received, this solution 
revealed constructability concerns requiring a reduction of the proposed cross 
section. 

• OUTCOME: FNI recommended that further analysis be performed 
to identify and evaluate possible design alternatives that maximized 
the channel capacity. 

7. On September 9, 2016, HCFCD issued a notice authorizing FNI to proceed with 
developing a Preliminary Engineering Report (PER) to identify and evaluate 
possible alternatives for Poor Farm Ditch constrained by the 40-feet proposed 
ROW. 

4 
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Prepared by Zahid Mahmood 

Date 03/17/2017 

Scope of the 
Project/Study 

Challenges: 

This portion of Poor Farm Ditch is over 55 years old. The reinforced concrete 
pavement has deteriorated significantly and buckled at many locations. The 
underline problems constitute the following: 

1. Severely deteriorated, unstable channel; 
2. Rehabilitation options more difficult due to encroachments within HCFCD 

easement; and 
3. Low hydraulic capacity (10-Year); 

• The channel reach upstream of the University Boulevard crossing is 
hydraulically adequate for 50-year storm. 

• The channel reach downstream of the Bellaire Boulevard crossing 
is hydraulically adequate for 100-year storm. 

Goal and Objectives: 

The goal is to fully rehabilitate the channel between Bellaire Blvd and University 
Blvd by achieving the following objectives: 

1. Through leveraging the six person Management Committee, work through 
the process to obtain consensus with SSP and WUP on the design 
concept. 

2. Provide a stable channel; 
3. Construct within the existing HCFCD ROW and resolve encroachment 

issues; 
4. Design a new channel that has adequate maintenance access; 
5. Select an alternative that is constructible at lowest possible cost; 
6. Minimize construction activity impacts within the project limits; 
7. Achieve the best possible design life; 
8. Minimize impacts to the environment; and 
9. Improve hydraulic conveyance to reduce flood levels, if possible, without 

producing adverse impacts to the water surface elevations or impacting 
public safety. 

Gather and analyze all historical data and existing conditions to provide a 
recommended alternative to rehabilitate Poor Farm Ditch given the project constraints. 

Summary of 
the Study 

Existing Conditions: 

The cross-section of the channel is comprised of a 10-feet wide by 2.5-feet deep 
rectangular pilot channel. Above the pilot channel, the channel banks extend at 
1.5H:1V side slopes, defining a top width of approximately 28 feet. Reinforced 
concrete pavement armors the rectangular pilot channel as well as approximately 
4.5 vertical feet of the side slopes. There are no defined entry points for 

5 



    

  

 

 

           
            

         
 

 
           

 
 

   
 

            
                 

                 
             

                   
      

 
           

 
  

 
            
              

           
        

 
    

 
             

    
 

          
          

    
       
            

          

Prepared by Zahid Mahmood 

Date 03/17/2017 

maintenance access, nor are there maintenance berms associated with either side 
of the channel. Figure 3 provides a generalized cross-section of the constrained 
portions of the project reach with select dimensions shown. 

Figure 3 – Cross-Section Depicting Constrained Portions of Poor Farm Ditch 

Right of Way: 

The Harris County Flood Control District (HCFCD) ROW within the project reach 
varies from 50 feet to 75 feet. For the first 420 feet of the most downstream reach, 
the HCFCD ROW width is 75 feet. The ROW then narrows to 55 feet for 615 feet 
further upstream. For the remainder of the upstream section, the HCFCD ROW is 
50 feet wide, of which 20 feet is an easement within SSP and 30 feet is a joint use 
agreement with the city of WUP. 

See Attachment 1 for a map showing the existing ROW. 

Environmental: 

On July 16, 2014, an Approved Jurisdictional Determination (AJD) was issued for 
this reach of Poor Farm Ditch by the United States Army Corps of Engineers 
(USACE). This AJD (SWG-2009-00591), which expires on July 16, 2019, indicates 
that Poor Farm Ditch is non-jurisdictional by USACE. 

Cause of Failure: 

The following identify items contributing to the causes of failure, which include but 
are not limited to: 

1. The reinforced concrete channel lining has significantly deteriorated. 
2. Surcharge loads from encroached fill placed along adjacent properties 

are exacerbating the situation. 
3. Existing narrower sections have higher velocities. 
4. Due to excessive sprinkling on the backyards, the soil behind the 

concrete lining of the channel may have become very soft. 

6 



    

  

 

 

   
 

           
           

             
              

             
              

                
          

         
 

  
             

             
               

              
 

           
       

          
              

            
     

           
 

  
             

             
               

              
              

  
               

            
           

 
     

           
 

  
           

                 
              
       

           
       

          
              

   
     

           

Prepared by Zahid Mahmood 

Date 03/17/2017 

Conceptual Alternatives: 

See Attachment 2 for conceptual cross sections of alternatives. As previously 
discussed, each of the alternatives were developed to fit permanent design 
features within a 40-foot wide corridor. Alternatives 1A, 2A, 2C, and 3A take 
exception, as the soil nails extend beyond the western extent of the 40-foot wide 
corridor. However, the soil nails for these alternatives do not extend beyond the 
existing 50-foot wide HCFCD ROW. It is also important to note that the contractor 
will likely need full use of the 50-foot wide HCFCD ROW to construct any of the 
alternatives, requiring the coordination with SSP homeowners for access into 
backyards. Each of the alternatives are further discussed below. 

Alternative 1A: 
This alternative was evaluated for stability against uplift and sliding. It consists of 
two 7x7 RCBs placed on a 2-feet thick reinforced concrete slab on grade. 
Drainage along the back side of any walls would have to be accounted for through 
cutouts or outfall pipes through the wall, which are not reflected in the figures. 

• 0.5H:1V temporary excavated slope on City of Southside Place (West 
Side) stabilized by temporary soil nails underground; 

• 1H:1V on City of West University (East Side); and 
• A 21-feet wide cross section, measured from the outside edges of each of 

the culverts, of which approximately 4 feet is open between the culverts. 
• Anticipated maintenance access widths: 

• West Side = 9 feet; East Side = 13 feet 

Alternative 1B: 
This alternative was evaluated for stability against uplift and sliding. It consists of 
two 7x7 RCBs placed on a 2-feet thick reinforced concrete slab on grade. 
Drainage along the back side of any walls would have to be accounted for through 
cutouts or outfall pipes through the wall, which are not reflected in the figures. 

• Constructed using sheetpile walls at a depth of 150% of the depth of 
excavation; and 

• Each RCB culvert would be set 2-feet from each sheet pile resulting in a 
32-feet wide cross section, measured from the outside edges of each of 
the culverts, of which approximately 15-feet would be open between the 
culverts. 

• Anticipated maintenance access widths: 
• West Side = 12.4 feet; East Side = 12.4 feet 

Alternative 2A: 
This alternative consists of cast-in-place rectangular channel with a slab thickness 
of 2 feet and wall thickness of 1.5 feet. Drainage along the back side of any walls 
would have to be accounted for through cutouts or outfall pipes through the wall, 
which are not reflected in the figures. 

• 0.5H:1V temporary excavated slope on City of Southside Place (West 
Side) stabilized by temporary soil nails underground; 

• 1H:1V on City of West University (East Side); and 
• A 25-feet wide cross section, of which 15 feet is open for conveyance 

between the walls. 
• Anticipated maintenance access widths: 

• West Side = 10 feet; East Side = 15 feet 

7 
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Date 03/17/2017 

Alternative 2B: 
This alternative consists of cast-in-place rectangular channel with a slab thickness 
of 2 feet and wall thickness of 1.5 feet. Drainage along the back side of any walls 
would have to be accounted for through cutouts or outfall pipes through the wall, 
which are not reflected in the figures. 

• Constructed using sheetpile walls at a depth of 150% of the depth of 
excavation; and 

• Each cast-in-place wall would be set 5 feet from each sheet pile resulting 
in a 26-feet wide cross section, of which 15.5 feet would be open for 
conveyance between the walls. 

• Anticipated maintenance access widths: 
• West Side = 12.3 feet; East Side = 12.3 feet 

Alternative 2C: 
This alternative consists of cast-in-place rectangular channel with a slab thickness 
of 2 feet and wall thickness of 1.5 feet. Drainage along the back side of any walls 
would have to be accounted for through cutouts or outfall pipes through the wall, 
which are not reflected in the figures. 

• As there was not much gained from the use of sheet piles versus 
temporary soil nails in terms of available width for conveyance in 
alternatives 2A and 2B, a hybrid option 2C was created to maximize the 
width; 

• The west (City of SSP) side utilizes a 0.5H:1V temporary excavation 
slope on the SSP side of the channel stabilized with temporary soil nails 
underground; 

• The east (City of WU) side utilizes a sheet pile wall with the cast-in place 
wall set 5 feet from the sheet pile; and 

• This results in a 28-feet wide cross section, of which 17.5 feet would be 
open for conveyance between the walls. 

• Anticipated maintenance access widths: 
• West Side = 10.3 feet; East Side = 12.3 feet 

Alternative 3A: 
This alternative consists of reinforced concrete slope pavement anchored with 
permanent soil nails. Drainage along the back side of any walls would have to be 
accounted for through cutouts or outfall pipes through the wall, which are not 
reflected in the figures, and would be further considered as a part of final design. 

• 1H:1V slopes with permanent soil nails extending to the limits of the 
current 50-feet easement; and 

• This would require maintaining an easement to allow the nails to remain 
in place, including the 10 feet of easement originally proposed to be 
vacated on the SSP side of the channel. 

• Maintenance access is only anticipated from the bottom of the channel. 
There is opportunity for a maintenance ramp to be constructed in 
conjunction with a proposed concrete-lined swale structure with SSP near 
Edloe Street and Harper Street. 

8 



    

  

 

 

  
          

               
             

                
              

   
            

           
          

     
 

  
 

          
         

           
 

 
         
         
         
        
         
           

          
         

           
         

         
 

              
             
             
         

 
            

            
             

            
             

            
             

             
           

 
 
 
 
 
 
 

Prepared by Zahid Mahmood 

Date 03/17/2017 

Alternative 3B: 
This alternative consists of reinforced concrete slope pavement anchored with 
permanent soil nails. Drainage along the back side of any walls would have to be 
accounted for through cutouts or outfall pipes through the wall, which are not 
reflected in the figures, and would be further considered as a part of final design. 

• 1H:1V slopes with permanent soil nails extending only to the limits of the 
proposed 40-feet easement. 

• Maintenance access is only anticipated from the bottom of the channel. 
There is opportunity for a maintenance ramp to be constructed in 
conjunction with a proposed concrete-lined swale structure with SSP near 
Edloe Street and Harper Street. 

Evaluation Matrix: 

Since the underlying problems with the channel are deterioration, hydraulic 
capacity, and construction constraints due to encroachments, the following 
criterion were developed to evaluate each alternative using a weighted factors 
analysis: 

• Hydraulic Capacity –-------------------• Criteria Weight = 30 percent 
• Project Cost* ----------------------------• Criteria Weight = 20 percent 
• Design Life –-----------------------------• Criteria Weight = 10 percent 
• Maintenance –---------------------------• Criteria Weight = 15 percent 
• Construction Duration –---------------• Criteria Weight = 10 percent 
• Impact of Construction Activities ---• Criteria Weight = 15 percent 
*For evaluation purposes, the project cost of each alternative solely 
encompassed the proposed channel cross-section for a distance of 
2,800 linear feet (i.e., general civil items and the transition sections 
were excluded). Assumptions associated with these project costs are 
further discussed in Section 4.7 of the PER. 

For all alternatives, scores were attributed to each of the above criteria. The scores 
were then multiplied by the corresponding criteria weight and added together for a 
total sum. For a weighted factor analysis, the alternative yielding the highest total 
sum is recognized as the most favorable. 

To supplement the weighted factors analysis, a pairwise analysis was performed to 
determine the tradeoffs between evaluation criteria as a function of their relative 
importance. Though the same criteria were used as done in the previous exercise 
(i.e., hydraulic capacity, project cost, etc.), the relative weightings differ because a 
pairwise analysis has more objectivity. The process of determining a total sum for 
each alternative, like the weighted factors analysis, involves attributing a score to 
each of the criteria and then multiplying each score by the applicable criteria 
weight. The scores are then added together for a total sum. The alternative 
yielding the highest total sum is recognized as the most favorable. 

9 
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Cost Considerations: 

• The total project costs for Alternatives 3A and 3B were determined to be 
$23,740,768 and $20,350,561, respectively. The following assumptions are 
noted: 

o The Opinion of Probable Construction Costs (OPCCs) for Alternative 
3A and 3B were determined to be $20,904,585 and $17,644,770, 
respectively. The OPCCs include a 30% contingency factor to account 
for: 

• Uncertainties associated with the contractor’s care of water 
plan, as well as dealing with limited site access and staging 
opportunities; and 

• Adjusting, or working around, existing and proposed structures 
and facilities adjacent to the channel. Specific items already 
identified include a proposed concrete-lined swale feature within 
SSP, and an existing sanitary sewer lift station as well as a 
group of maintenance boxes associated with ATT underground 
cables within WUP. 

o The total engineering design fee, inclusive of FNI’s contract as well as 
previous studies, was set equal to $2,000,000.00; and 

o The anticipated construction management fees were set equal to 4% of 
the respective OPCCs. 

Construction Considerations: 

• Anticipated provisions for the contractor’s mobilization efforts include use of: 
o The vacant lot between 6401 and 6409 Edloe Street owned by SSP; 
o A portion of the parking lot owned by the West University United 

Methodist Church at the upstream end of the channel; 
o Select streets running parallel to the channel (e.g., Virginia Court and 

Duke Street); and 
o A portion of Bellaire Boulevard and the property located along the 

eastern edge of the downstream end of the channel. 
• As part of the existing channel demolition, existing trees, fencing, and existing 

storm drain outfall structures would require removal. With the proximity of 
numerous structures adjacent to the limits of construction, the contractor 
should be required to perform a pre-construction survey to document the 
existing conditions; 

• Given the constraints associated with accessing and navigating the existing 
channel, concrete placement would likely be accomplished by pumping 
operations. To maintain the desired mix design criteria, various measures 
would be required to keep concrete from flashing within the pump hose, which 
could include: working at night, placing wet burlap sacks over the pump hose, 
temporarily burying the pump hose, increasing the cement content in the 
concrete mix, and providing adequate space for a wash out area. 

• For a project of this nature with significant risks related to care of water, 
complex project phasing, and high visibility with nearby residents, awarding the 
construction contract based on a one-step or two-step Competitively Sealed 

10 
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Proposal (CSP) rather than Low Bid should be considered. 
• The construction documents should be developed to require the contractor to 

prepare a care of water plan as part of their proposal (for which a separate pay 
item should be assigned). Requiring contractors to include a care of water plan 
in the proposals and providing a separate pay item for care of water could 
provide the following benefits: 

o The existing hydraulic capacity of the channel could be maintained 
through construction; 

o The contractor would provide protective measures for materials, 
equipment, and work progress for a specific level of risk; 

o The contractor would be less likely to distribute extra costs among the 
other pay items due to anticipated risk associated with care of water; 
and 

o The contractor’s understanding of care of water as it relates to the 
successful construction of the project could be used as a metric by 
which HCFCD could evaluate potential contractors. 

Recommended Alternative: 

Using the weighted factors method, Alternatives 3A and 3B were both ranked the 
highest, in the best interest of the District. Using the pairwise method, Alternative 
3B was ranked the highest with Alternative 3A as the second highest. 

Alternative 3B was ranked high based upon the following: 

1. Decrease in WSELs when compared to both the Effective Model and 
Corrected Effective Model for all storm events; 

2. Lowest project cost; and 
3. Least impact of construction activities to nearby residences. 

The most significant tradeoffs associated with this alternative when compared to 
others are that: 

• The anticipated access width would be limited to approximately 8 feet 
along either side of the channel, requiring maintenance vehicles (as 
well as vehicles used during construction) to operate along the bottom 
of the channel; 

• The time of construction is longer than all other alternatives; 
• The hydraulic benefits are not as great when compared to Alternative 

3A; and 
• The design life is slightly less than other alternatives. 

The primary difference in scoring was that Alternative 3A had more significant 
impact of construction activities to nearby residences due to the extended soil nails 
that utilize the full 50-feet HCFCD ROW. It is worth noting, however, that 
Alternative 3A provides greater hydraulic benefits when compared to Alternative 
3B, as it lowers WSELs by an additional 0.2 feet on average within the study 
reach, as reflected in Table 4-3 of the PER. See Attachment 3 for a hydraulic 
profile associated with Alternative 3B. 

11 
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Project Benefits: 

Project benefits include, but are not limited to, the following: 

• Channel is constructed based on a design concept approved by 
SSP and WUP; 

• Channel is constructed to exhibit long-term stability based on a 
design concept supported by recent geotechnical investigations 
and analyses; 

• Channel is constructed within a 40-foot wide corridor such as to 
resolve existing encroachment issues; 

• Channel is constructed with provisions for maintenance access; 
• Cost of constructing new channel is less expensive than an 

emergency “in-kind” replacement; 
• Construction limits will utilize the existing 50-foot wide HCFCD 

ROW to alleviate disturbances to SSP and WUP; 
• New channel capable of improving hydraulic performance to 

reduce flood levels, without producing adverse impacts or 
impacting public safety. 

Risks Risks, assumptions and/or critical success factors are: 
• Risks include failure in reaching easement agreement with City of SSP and 

associated property owners; 
• Assumptions include that the full easement width will be available during 

construction and that HCFCD will receive a combined project contribution 
from SSP and WUP of approximately 25% of the total construction cost; and 

• The critical success factor is that the District gets concurrence with SSP, 
WUP, and COH for the project construction. 

Deliverables Preliminary Engineering Report 

Recommen- As previously discussed, Alternatives 3A and 3B scored the same for the 
dation weighted factors analysis; though Alternative 3B scored highest for the 

Pairwise analysis. Alternative 3B is hereby recommended as the preferred 
design concept given that the anticipated impact of construction 
activities and projected total cost are both less than compared to those 
of Alternative 3A. 

Next Steps With ERB concurrence, proceed with design of the recommended Alternative 3B 

12 
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Poor Farm Ditch Conveyance Improvements 
Harris County Flood Control District 

APPENDIX I: PRELIMINARY MITIGATION RESULTS 



                        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                  

                  

                  

              

              

              

   

 

 
               

      

 

                 

                   

               

                 

                   

                 

                

               

              

                

           

 

             

 

 
                 

      

        

        

          

        

    

       

MEMORANDUM 

10497 Town and Country Way, Suite 600 • Houston, Texas 77024 • 713-600-6800 • fax 713-600-6801 www.freese.com 

TO: Zahid Mahmood, P.E., PMP; Alan Black, P.E. 

CC: Alem Gebriel, P.E.; Todd Ward, P.E., CFM 

FROM: Cory Stull, P.E., CFM, GISP; Ashley Poe, P.E., CFM 

SUBJECT: Poor Farm Ditch – Preliminary Mitigation Results 

DATE: September 27, 2017 

PROJECT: Poor Farm Ditch Conveyance Improvements (HCF15148) 

As a part of the design for the Poor Farm Ditch Conveyance Improvements between University Blvd and Bellaire 

Blvd, Freese and Nichols, Inc. (FNI) will be completing an Impact Analysis associated with the final proposed design 

section. While the design has not been finalized and is still dependent on several variables, FNI performed a 

preliminary H&H analysis to determine potential mitigation volume required by the preferred channel section 

(Alternative 3B) identified in the Preliminary Engineering Report (PER) . This memorandum documents the 

hydrologic and hydraulic methodologies and preliminary results for mitigation volume required for the proposed 

channel conveyance improvements. 

Hydrology 
For the duplicate effective model, the effective HEC-HMS model for Brays Bayou (D100-00-00) was downloaded 

and run in HEC-HMS version 3.3. 

To create the corrected effective model, the effective drainage area for Poor Farm Ditch (D111A) was subdivided 

into five subareas as shown in Exhibit 1. No modifications were made to the outer boundary of the effective 

drainage area (D111A). The five subbasins were delineated based on topography, storm sewer data, and 

recommendations from both HCFCD staff who have previous knowledge of the area as well as the engineering 

consultant for the City of West University Place, with the primary modification being the addition of a subbasin to 

represent the Buffalo Speedway storm sewer and overland flow system, which outfalls south of Bellaire Blvd. In 

addition, several characteristics of the subbasins were updated to determine TC and R values, including watershed 

length, length to centroid, channel slope, and overland slope. Percent urban development (DLU), percent channel 

improvement (DCI), percent channel conveyance (DCC), percent ponding (DPP), DLU affected by detention (DET), 

and percent impervious were left unchanged. No changes were made to loss parameters. Modified puls routing 

was used for the three routing reaches representing Poor Farm Ditch. 

For proposed conditions, no changes were made to the basins or their parameters. 

Hydraulics 
The effective hydraulic model for Poor Farm Ditch (D111-00-00) was downloaded from M3 and run in HEC-RAS 

5.0.3 to represent duplicate effective conditions. 

www.freese.com


        

   

    

 

 

                 

                  

                  

                

                   

                   

                

                 

                   

 

              

               

                 

                   

                 

 

                 

                

                  

                 

                    

                 

                

                   

    

 

                 

                   

                  

                

                    

                  

                  

     

 

  
               

                     

                  

               

                 

        

 

                

            

Poor Farm Ditch – Preliminary Mitigation Results 

September 27, 2017 

Page 2 of 4 

To create the corrected effective hydraulic model, approximately 16 cross sections were added to the study reach 

bounded by University Blvd on the upstream end and Bellaire Blvd on the downstream end. All channel geometry 

data for the cross sections within the study reach were updated to reflect 2016 survey while overbanks were 

represented with 2001 LiDAR, which is consistent with the topography used to build the effective model. 

Furthermore, fence lines as shown on Exhibit 2A and 2B were represented as ineffective flow areas set at the 

height of the fence, and the channel manning’s roughness was increased from 0.015 to 0.02 to account for the 

failing concrete and vegetation which has grown up within the study reach. Manning’s roughness of overbanks 

was kept consistent with the effective geometry, as confirmed by aerial imagery and survey. In addition, the 

crossings at Bellaire Blvd and University Blvd were updated to reflect current conditions based on 2016 survey. 

As mitigation was determined using unsteady-state modeling, minor additional changes were made to the 

geometry to ensure stability in the model. These changes included adding station-elevation points at ineffective 

flow area end points, adding manning’s roughness breaks, cleaning up ineffective flow areas if they extended past 

cross section limits, and correcting the high flow bridge modeling method to pressure/ weir for Bridge Sta 11600 to 

account for it being submerged. FNI limited adjustments made to the geometry outside of the study area. 

For proposed conditions, the preferred typical section from the PER (Alternative 3B) was used to represent the 

channel within the study reach. Ineffective flow areas were added in instances where existing topography just 

outside of the section was lower than the proposed channel banks. To account for the east channel overbank 

which outfalls via the Buffalo Speedway system downstream of Bellaire Blvd, levee points were used from just 

upstream of Bellaire Blvd to the upstream end of the model. Use of the levee points removes the overbank 

channel section from available storage unless the levee high point (left channel overbank) is overtopped. This is 

appropriate for Poor Farm Ditch because the Buffalo Speedway system does not provide available storage unless 

the east channel banks are overtopped. When water spills over the east channel banks, it drains east into the 

Buffalo Speedway system. 

To support this assumption of overland drainage pathways for Poor Farm Ditch, a test was completed using 

gridded rainfall on mesh within HEC-RAS 2D. HGAC 2008 LiDAR was used to develop the terrain mesh, as it 

provides a higher resolution of topography than the 2001 LiDAR, and break lines were defined along the main 

channel, east and west banks, Buffalo Speedway, University, and Holcombe. As expected, when stages within Poor 

Farm Ditch are high enough to spill out into the left overbank, flow drains east through streets and then south 

down Buffalo Speedway as separate, parallel conveyance. The flow that spills out of Poor Farm Ditch and enters 

the Buffalo Speedway system does not return to Poor Farm Ditch until downstream of Bellaire Blvd via storm 

sewer or over land. 

Mitigation Volume 
In 2010, HCFCD secured volume within the Meyer Stormwater Detention Basin (HCFCD Unit D500-08-00), which 

provides a total of 191 ac-ft of stormwater storage. HCFCD owns 39 ac-ft of this total. Per HCFCD, 13.5 ac-ft has 

already been allocated for the College Storm Sewer Project, and 10.3 ac-ft has already been allocated for the 

Bellaire Bridge replacement. Therefore, it is assumed that HCFCD has a remaining available volume of 

approximately 15.2 ac-ft within the Meyer Basin, although it is recommended that these numbers be verified by 

referencing previous Memoranda of Understanding. 

To determine if the Meyer Basin has sufficient available volume to mitigate Poor Farm Ditch channel 

improvements, FNI has preliminarily calculated mitigation volumes associated with both the channel 



        

   

    

 

                

               

             

                

                

                    

                   

                

              

 

                  

               

               

          

 

                

 

             

     

   

 

   

 
 

    

    

 
 

 

               

                 

               

               

                   

                

                 

       

 

  
               

                 

              

              

                

                 

       

 

Poor Farm Ditch – Preliminary Mitigation Results 
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Page 3 of 4 

improvements as well as the Bellaire Bridge replacement, as was done in previous determinations of mitigation 

requirements. Through the development of the corrected effective model, FNI determined that the existing 

channel geometry and adjacent encroachments/fences within the HCFCD easement served to restrict conveyance 

more than had been shown within previous modeling used to determine mitigation requirements for the Bellaire 

bridge replacement by itself, as the previous modeling did not incorporate survey to reflect current conditions 

along the reach. As such, improvements to the Bellaire bridge may not have provided as much relief as was 

expected and likewise, the mitigation volume allocated to the project may not have been fully required at the time 

of the improvements. To determine mitigation needs associated with each project when using the current 

approach, mitigation volume was calculated for both channel improvements and the Bellaire Bridge replacement. 

Mitigation volume was calculated as the sum of all increases in the proposed flow hydrograph over the corrected 

effective hydrograph at the Poor Farm Ditch outfall to Brays Bayou (D100-00-00). These hydrographs were 

obtained from the downstream end of the unsteady-state HEC-RAS model. Mitigation volume was calculated for 

the 1% annual exceedance probability, or 100-year event. 

A table of the resulting mitigation volumes associated with each scenario previously described is provided below. 

Table 1: Mitigation Volume Resulting from Hydrograph Comparison at Poor Farm Ditch Outfall 

Scenario Mitigation Volume Calculated using 

Unsteady-State Modeling 

(ac-ft) 

Bellaire Bridge Replacement 

Only 
2.7 

Channel Improvements Only 17.9 

Bellaire Bridge AND Channel 

Improvements 
18.7 

It should be noted that the mitigation requirements for the bridge replacement and channel improvements 

individually are not additive; that is, the combined mitigation requirement may be less when both projects are 

modeled in combination. While the total mitigation volume required for only channel improvements is greater 

than the volume HCFCD had previously allocated for channel improvements (15.2 ac-ft), the Bellaire Bridge 

Replacement was over-mitigated for by 7.6 ac-ft. Additionally, a total of 18.7 ac-ft is required to mitigate both the 

channel improvements and Bellaire Bridge Replacement, which is less than the total volume HCFCD had previously 

designated for the projects (25.5 ac-ft). Therefore, it is assumed that the mitigation volume allocated to these 

projects within the Meyer Basin is adequate. 

Future Considerations 
Although the recommended channel section modeled within this analysis is not anticipated to change significantly 

through final design, there are several variables which will impact the final design and, ultimately, the final 

mitigation volume required for the proposed channel improvements. These variables include location and design 

of maintenance access points, upstream and downstream transitions, potential accommodation of an existing lift 

station conflict, and overbank tie-ins. A final mitigation volume associated with the channel improvements will be 

calculated as these final design items are established, although it is not anticipated that the remaining variables 

discussed above will significantly impact mitigation requirements. 
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It should be noted that this analysis focused solely on the determination of potential mitigation volumes, and did 

not assess potential increases to water surface elevations upstream or downstream of the project - an exercise 

which will be performed in the final project impact analysis. Furthermore, potential impacts to storm sewer 

outfalls downstream of the project reach will be assessed in the final project impact analysis. Finally, existing 

channel conveyance capacity as well as the mitigation volume calculated for the channel improvements is highly 

influenced by adjacent encroachments which have occurred over time and are not reflected in previous modeling 

which has been performed. As such, comparisons to previous studies or the corrected effective model may not 

provide a like comparison for assessing project performance and mitigation requirements. 



D111A_5
208.4 AC 

D111A_4
336.6 AC D111A_2

336.2 AC 

D111A_3
272.4 AC 

D111A_1
176.2 AC 

 

  

 

 

    

  

 

   

 

 
 

 

 
 

   
    

      

     

   
   

   
  

 
 

   

 

   
0 1,000 2,000 

Feet 

EXHIBIT 
1 

Date Saved: 7/7/2017 12:56:15 PM 

FN PROJECT NO. 

DATE CREATED 

DATUM & COORDINATE SYSTEM 

FILE NAME 

PREPARED BY 
Name: Fig1_DrainageAreas 

Date: 7/7/2017 

CORRECTED EFFECTIVE 
HYDROLOGIC WORKMAP 

D111-00-00 (POOR FARM DITCH) 
HARRIS COUNTY FLOOD CONTROL DISTRICT 

µ 
NAD83 State Plane (feet) Texas S Central 

Path: H:\STORMWATER\Final Exhibits\2017-07-07 Prelim Mitigation Memo\Fig1_DrainageAreas.mxd 

HCF15148 

ASP 

FREESE AND NICHOLS, INC. 
10497 TOWN AND 
COUNTRY WAY, SUITE 600 
HOUSTON, TEXAS 77024 
OFFICE: 713-600-6800 
FAX: 713-600-6801 

Legend 
Flowpath 

Effective D111A Drainage Area 

Drainage Area 

D111-00-00 (Poor Farm Ditch) 



    

  

 

   

 

 
 

 

   
  

   
    

      

     

   
   

   
  

 
 

  

  

   

 University Blvd 

Legend 
Surveyed Fence Lines 

Surveyed HCFCD Easement 

D111-00-00 (Poor Farm Ditch) µ
0 125 250 

Feet 
FN PROJECT NO. 

HCF15148 HARRIS COUNTY FLOOD CONTROL DISTRICT
DATE CREATED EXHIBITDate: 7/7/2017 FREESE AND NICHOLS, INC. D111-00-00 (POOR FARM DITCH)DATUM & COORDINATE SYSTEM 10497 TOWN AND 

NAD83 State Plane (feet) Texas S Central COUNTRY WAY, SUITE 600 
FILE NAME 2AHOUSTON, TEXAS 77024 UPSTREAM - STUDY REACH 

Name: Fig2_Fences OFFICE: 713-600-6800 
PREPARED BY FAX: 713-600-6801 EXISTING FENCE LINES ASP 
Date Saved: 7/7/2017 1:39:39 PM Path: H:\STORMWATER\Final Exhibits\2017-07-07 Prelim Mitigation Memo\Fig2_Fences.mxd 



    

  

 

   

 

 
 

 

   
  

   
    

      

     

   
   

   
  

 
 

  

  

   

 Bellaire Blvd 

Legend 
Surveyed Fence Lines 

Surveyed HCFCD Easement 

D111-00-00 (Poor Farm Ditch) µ
0 125 250 

Feet 
FN PROJECT NO. 

HCF15148 HARRIS COUNTY FLOOD CONTROL DISTRICT
DATE CREATED EXHIBITDate: 7/7/2017 FREESE AND NICHOLS, INC. D111-00-00 (POOR FARM DITCH)DATUM & COORDINATE SYSTEM 10497 TOWN AND 

NAD83 State Plane (feet) Texas S Central COUNTRY WAY, SUITE 600 
FILE NAME 2BHOUSTON, TEXAS 77024 DOWNSTREAM - STUDY REACH 

Name: Fig2_Fences OFFICE: 713-600-6800 
PREPARED BY FAX: 713-600-6801 EXISTING FENCE LINES ASP 
Date Saved: 7/7/2017 1:39:39 PM Path: H:\STORMWATER\Final Exhibits\2017-07-07 Prelim Mitigation Memo\Fig2_Fences.mxd 



 
       

 
    

  

 

Unsteady State 100YR Hydrographs at Outfall 
F

lo
w

 (
cf

s)
 

2350 

2150 

1950 

Mitigation Volume 

Required 

CE 1750 

Prop 

1550 

1350 

1150 

6/1/07 14:24 6/1/07 15:36 6/1/07 16:48 6/1/07 18:00 6/1/07 19:12 6/1/07 20:24 6/1/07 21:36 



 

 

 

  

 

 

    

 

D111-00-00 Plan: 1) CE_100YR 7/6/2017 2) Prop_100YR 7/6/2017 
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Exhibit 3: 10-YR Water Surface Elevation Comparison

D111-00-00 Plan: 1) Prop_MP 12/14/2017 2) CE_MP 12/14/2017 
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Exhibit 4: 100YR Water Surface Elevation Comparison

D111-00-00 Plan: 1) Prop_MP 12/14/2017 2) CE_MP 12/14/2017 
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Exhibit 5: 100-YR Hydrograph Comparison 
at Poor Farm Outfall
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Subgrant Project Application 

Application Title: Poor Farm Ditch Conveyance Improvements 

Subgrant Applicant: Harris County Judge's Office 

Application Number:
Application Year: 2023 

Grant Type: Project Application 

Address: 1001 Preston, Suite 911, Houston, TX 77002-0000 

Subapplicant Information 

Name of Subapplicant Harris County Flood Control District 
State TX 

Type of Subapplicant Special Governmental District 

The Harris County Flood Control District is a special purpose district created by the Texas 
Legislature in 1937 and governed by Harris County Commissioners Court. It was created 
in response to devastating floods that struck the region in 1929 and 1935. The Flood 
Control District's jurisdictional boundaries are set to coincide with Harris County, a 
community of more than 4.5 million people (2015) that includes the City of Houston. The Legal status, function, and facilities owned: other boundaries in which we operate those provided by nature are the 23 primary 
watersheds within Harris County's 1,777 square miles. The District's mission is to provide 
flood damage reduction projects that work, with appropriate regard for community and 
natural values. The District accomplishes its mission by Devising flood damage reduction 
plans, Implementing the plans, and Maintaining the resulting infrastructure of detention 
basins, channels and other structures. 

State Tax Number: 

Federal Tax Number: 74-6019452 

Other type name: 

Federal Employer Identification (EIN) 74-6019452 

What is your DUNS Number? 174079756 -
Is Subapplication subject to review by Executive Order 12372 Process? No. Program has not been selected by state for review 

Is the Subapplicant delinquent on any Federal debt? No 

Explanation: 



  
 

  
  

  
      

    
     
  

 
 

 
  

 
 

 
  

 
   

  
   

     
     

    
  

 
 

 
    

 
 

Contact 
Authorized Subgrant Agent 

Title Ms. 
First Name Lina 

Middle Initial 
Last Name Hidalgo 

Title County Judge - Harris County, TX 

Agency/Organization Harris County Judge's Office 

Address 1 1001 Preston, Suite 911 

Address 2 

City Houston 

State TX 

ZIP 77002 

Phone 713-755-4000 Ext. 
Fax 

Email cjograntsnotification@hctx.net 

Point of Contact 
Title Mr. 
First Name Scott 
Middle Initial 
Last Name Elmer, PE 

Title Deputy Director Engineering and Construction 

Agency/Organization Harris County Flood Control District 
Address 1 9900 Northwest Freeway 

Address 2 

City Houston 

State TX 

ZIP 77092 

Phone 346-286-3756 Ext. 
Fax 

Email scott.elmer@hcfcd.hctx.net 



          

 

  
  

 

 
 
 

 

 

 

 
 
  

  
   

   
   

       

 

Community Information 

Please provide the name of each community that will benefit from this mitigation activity by clicking on the Find Community button. You shall modify Congressional District for each community by directly 
editing the textbox(es) provided. You should also notify your state NFIP coordinator so that it can be updated in the Community Information System database. When you are finished, click the Save and 
Continue button below. 

State 
County 
Code 

Community 
Name 

CID 
Number 

CRS 
Community 

CRS 
Rating 

State 
Legislative 

District 

US 
Congressional 

District 

TX 480287_QBM0Z0DKZ HARRIS COUNTY* 480287 Y 7 480287 2 

Comments 

Attachments 

Name File Size (KB) 

Community Details 

The details for the community you selected are provided below. In case the congressional district number for your community is not showing up correctly then please contact your state NFIP coordinator. 

State 

Community Name 

County Name 

County Code 

City Code 

FIPS Code Help 

CID Number Help 

CRS Community 

CRS Rating 

State Legislative District 
US Congressional District 2 

FIRM or FHBM available? 

Community participates in NFIP? 

Date entered in NFIP 

Date of most recent Community Assistance Visit (CAV)? Help 

Go Back 

https://eservices.fema.gov/FEMAMitigation/CommunityDetails.action?applicationID=44941&modifiedCd=2&communityId=480287_QBM0Z0DKZ!TX_HARRIS+COUNTY*|7|
javascript:newWindow('/FEMAMitigation/fma_help/fips_code.html?csrfProtection=1%27)
javascript:newWindow('/FEMAMitigation/fma_help/fips_code.html?csrfProtection=1%27)
javascript:newWindow('/FEMAMitigation/fma_help/cid_number.html?csrfProtection=1%27)
javascript:newWindow('/FEMAMitigation/fma_help/cid_number.html?csrfProtection=1%27)
https://www.fema.gov/library/viewRecord.do?id=3629
https://www.fema.gov/business/nfip/crs.shtm
https://www.fema.gov/national-flood-insurance-program-flood-hazard-mapping
https://www.fema.gov/national-flood-insurance-program-flood-hazard-mapping
https://www.fema.gov/business/nfip/
javascript:newWindow('/FEMAMitigation/fma_help/com_cav.html?csrfProtection=1%27)
javascript:newWindow('/FEMAMitigation/fma_help/com_cav.html?csrfProtection=1%27)


 
                     

   

     
            

           

        
 

         
                    

              

        
          

      

     
   

          

 
                     

     
          

          

        
  

         
     

                
                 

      
           

 
       

   
 

Mitigation Plan 

Is the entity that will benefit from the proposed activity covered by a current FEMA-approved multi-hazard mitigation plan in compliance with 44 Yes CFR Part 201? 

If Yes, please answer the following: 
What is the name of the plan? Harris County Multi Hazard Mitigation Plan 

What is the type of plan? Local MultiJurisdictional Multihazard Mitigation Plan 

When was the current multihazard mitigation plan approved by 
FEMA? 07-27-2015 

Describe how the proposed activity relates to or is consistent Page 280 Section 21-4 : Alternatives to Mitigate the Flooding Hazard "Manipulating the Hazard: ... Maintain drainage with the FEMA-approved mitigation plan. system; Dredging, Levee Construction, and providing regional retention areas; structural flood control, levees." 

If No or Not Known, please answer the following: 
Does the entity have any other mitigation plans adopted? Yes 

If Yes, please provide the following information. 

Plan Name Plan Type Date Adopted Attachment (File Size) 
Harris County Multi-Hazard Mitigation FMA or CRS Plan 04-27-2020 HarrisCounty-Vol2_Planning_Partner_Annexes.pdf (54544 KB) Action Plan 

Does the State/Tribe in which the entity is located have a current FEMA-approved mitigation plan in compliance with 44 CFR Part 201? Yes 

If Yes, please answer the following: 
What is the name of the plan? Texas Standard Mitigation Plan 

What is the type of plan? Standard State Multi-hazard Mitigation Plan 

When was the current multihazard mitigation plan approved by 
FEMA? 10-22-2013 

Describe how the proposed activity relates to or is consistent Page 291 "Prioritization of Mitigation Actions: Identified Actions" - "The needs and risks of the community determine 
with the State/Tribe's FEMA-approved mitigation plan. the prioritization of the states action and project types. The states priorities for project types include: Drainage projects 

(detention ponds, storm sewer improvement)..." 
If you would like to make any comments, please enter them below. 

To attach documents, click the Attachments button below. 
Texas-SHMP-FINAL-Revised-5.14.2021(1).pdf (22151 KB) 

https://eservices.fema.gov/FEMAMitigation/getAttachment.action?attachmentId=447402&applicationID=44941&histId=
https://eservices.fema.gov/FEMAMitigation/getAttachment.action?applicationID=44941&attachmentId=447403&histId=


      
            
    

    

    

  
   

 
       

         
                           

                           
                                 

                             
                           
                            

                          
                             

                            
                            

                              
                            

                           
                            
                          

            
     

             
            

              
    

                              
                     

      

            
                               

                                 
                              
                          

                            
                             

                           
  
       

                    
      
                           

                           
                                 

                             
                           
                           

                          
                             

                           
                            

                             
                           

                          
                           
                          

           
                  

                
           
              

    
                               

                              
                        

                         
                          

                           
                                

                             
                            

Scope of Work (Page 1 of 3) 
Title of your proposed activity (should include the type of activity and location): 
Poor Farm Ditch Conveyance Improvements 

Hazard(s) Identified to be mitigated: 
Flood 

Proposed types of Mitigation Activity(ies): 

Activity Code Activity Name 
403.1 Stormwater Management - Culverts 

If Other or Miscellaneous selected above, please specify: 

Provide a clear and detailed description of your proposed activity: 
The Poor Farm Ditch project (HCFCD unit D111-00-00) consists of channel improvements to an existing concrete-lined channel to mitigate future flooding from major storm events. The Harris County 
Flood Control District (HCFCD) right-of-way within the project area varies from 45 feet to 80 feet wide. Encroachments have been constructed within HCFCD's right-of-way along this reach, which 
have induced loading conditions to the channel structure not accounted for in the original design. Consequently, the primary goal of the project is to mitigate the risk of a failure of the existing channel 
by constructing an entirely new channel structure in its place. Additionally, the proposed project will provide an improved level of service. The reach of channel in the project footprint currently 
provides a 10-Year level of service). The reach upstream of the University Boulevard crossing is hydraulically adequate for 50-year storm. The channel reach downstream of the Bellaire Boulevard 
crossing is hydraulically adequate for 100-year storm. A generalized summary of work to be performed by the contractor is described as follows: The contractor will implement traffic control along 
University Boulevard, Bellaire Boulevard, and residential streets that interface the project work area. The contractor will establish and maintain construction access routes to the site. The variable 
width and limited space associated with HCFCD's right of way along the project reach may warrant the use of specialized equipment (e.g., small backhoes and dozers) to construct the proposed 
channel improvements. The contractor will demolish and remove the entirety of the existing channel concrete pavement and sub-grade features along the project reach in a phased sequence in order 
to maintain channel service. The contractor will construct a new reinforced concrete channel in accordance with the design. A significant amount of earthwork is associated with constructing the new 
channel. The native material on-site is not deemed suitable for re-use. Consequently, all material within the limits of excavation shall be removed and disposed of off-site. The contractor will place and 
compact imported fill to replace the material removed and to establish proposed grades. The overbanks of the existing channel vary significantly in elevation along the project reach, as several 
homeowners have erected earth retaining features of variable material and height at the interface of their backyard and the channel. The contractor shall be responsible for verifying existing 
conditions prior to construction to have a comprehensive understanding of the overbank grading activities required to tie-in the new concrete channel to adjacent grades. All overbank grading must be 
performed such as to not adversely impact the positive drainage from beyond the channel banks. The contractor will construct permanent maintenance access ramps at the upstream and 
downstream limits of the channel for HCFCD's future use after construction is complete. 
Is there construction in this project? 

Y 

Provide a detailed description of the proposed project's location (e.g. municipality, street address, major 
intersecting streets and other important landmarks). Supporting documentation such as maps that clearly 
identify the location and critical features to the project such as topography, waterways, adjacent community 
boundaries, etc., should be attached: 
Poor Farm Ditch is a tributary to Brays Bayou providing drainage to approximately 1,330 acres of developed watershed. The project reach is situated between the cities of Southside Place on the 
west side of the channel and West University Place on the east side of the channel between University Boulevard and Bellaire Boulevard. 

Scope of Work (Page 2 of 3) 
Latitude: 
29.714751 

Longitude: 
-95.433242 

Describe the need for this activity. Why should this mitigation activity be completed? 

The primary goal of the project is to avoid a failure of the existing channel by constructing an entirely new channel structure. The existing channel displays significant signs of degradation due to 
additional loading and soil mechanics not accounted for in the initial design. Key areas of concern along the existing channel are at locations where adjacent yards have been built up as high as 5 
feet immediately above the western channel top of bank. Such yards are currently held in place by earth retaining features of variable material and height (rail road ties, concrete, masonry blocks, 
rock rubble, etc.). Historical site observations (dating back to summer of 2015) have indicated that some homeowners have repaired and/or otherwise replaced these existing earth retaining features 
subsequent to storm events. The longevity of these earth retaining features along the existing channel is uncertain, as they were not constructed by HCFCD. The existing channel's hydraulic capacity 
is reduced by 50% along reaches where earth retaining features and concrete channel lining have failed and been displaced down into the low-flow pilot channel. Consequently, the design intent of 
the proposed channel is to construct a channel section and overbank which can accommodate current loading conditions and will include modular block retaining walls along areas with significant 
yard build ups. 
Who will the mitigation activity benefit and/or impact? 

Increased hydraulic capacity will reduce the chance of flooding in the localized area in which there are an estimated 2,114 structures. 
How will the mitigation activity be implemented? 

The Poor Farm Ditch project (HCFCD unit D111-00-00) consists of channel improvements to an existing concrete-lined channel to mitigate future flooding from major storm events. The Harris County 
Flood Control District (HCFCD) right-of-way within the project area varies from 45 feet to 80 feet wide. Encroachments have been constructed within HCFCD's right-of-way along this reach, which 
have induced loading conditions to the channel structure not accounted for in the original design. Consequently, the primary goal of the project is to mitigate the risk of a failure of the existing channel 
by constructing an entirely new channel structure in its place. Additionally, the proposed project will provide an improved level of service. The reach of channel in the project footprint currently 
provides a 10-Year level of service). The reach upstream of the University Boulevard crossing is hydraulically adequate for 50-year storm. The channel reach downstream of the Bellaire Boulevard 
crossing is hydraulically adequate for 100-year storm. A generalized summary of work to be performed by the contractor is described as follows: The contractor will implement trafficcontrol along 
University Boulevard, Bellaire Boulevard, and residential streets that interface the project work area. The contractor will establish and maintain construction access routes to the site. The variable 
width and limited space associated with HCFCD's right of way along the project reach may warrant the use of specialized equipment (e.g., small backhoes and dozers) to construct the proposed 
channel improvements. The contractor will demolish and remove the entirety of the existing channel concrete pavement and sub-gradefeatures along the project reach in a phased sequence in order 
to maintain channel service. The contractor will construct a new reinforced concrete channel in accordance with the design. A significant amount of earthwork is associated with constructing the new 
channel. The native material on-site is not deemed suitable for re-use. Consequently, all materialwithin the limits of excavation shall be removed and disposed of off-site. The contractor will place and 
compact imported fill to replace the material removed and to establish proposed grades. The overbanks of the existing channel vary significantly in elevation along the project reach, as 
severalhomeowners have erected earth retaining features of variable material and height at the interface of their backyard and the channel. The contractor shall be responsible for verifyingexisting 
conditions prior to construction to have a comprehensive understanding of the overbank grading activities required to tie-in the new concrete channel to adjacent grades. Alloverbank grading must be 
performed such as to not adversely impact the positive drainage from beyond the channel banks. The contractor will construct permanent maintenance access ramps at the upstream and 
downstream limits of the channel forHCFCD's future use after construction is complete. 
Describe how the project is technically feasible and will be effective in reducing the risk by reducing or eliminating 
damage to property and/or loss of life in the project area. Please include engineering design parameters and 
references to the following: preliminary schematic or engineering drawings/design; applicable building codes; 
engineering practices and/or best practices; level of protection (e.g., life safety, 100-yr floor protection with 
freeboard, 100-yr wind design, etc.): 
Though the primary project objective is to mitigate the risk of an outright failure of the existing channel, the new channel structure will also improve the hydraulic performance of the channel. Hydraulic 
modeling performed for the project reach suggests that: - The existing channel is capable of conveying the 10-year event within channel banks; and - The proposed channel is capable of conveying 
the 5O-year event within channel banks. Two-dimensional hydraulic modeling was performed to evaluate the Pre- and Post-Mitigation water surface elevations beyond the channel banks. Specific 
recurrence interval storms that were evaluated include: 10-year, 5O-year, 100-year, and 500-year. For each storm, the respective Post-Mitigation scenario resulted in a reduction of water surface 
elevations beyond channel banks. Data collected from geotechnical investigation efforts suggests that the native soils along the project reach exhibit high potential for swell pressures to develop. 
Much consideration was given to swell pressures during the channel design, given multiple site-specific factors which could contribute to moisture content variation in the native soils. These factors 
include, but are not necessarily limited to: - Subsequent to clearing and grubbing activities, the native soil will no longer be competing with the root zone of the removed vegetation; - Swimming pools 
and faulty irrigation equipment are sources of water that can induce full swelling potential in localized areas; and - The relatively shallow groundwater table may fluctuate seasonally or with extreme 
weather patterns. Given the potential for swell pressures to develop, limits of excavation were identified for which native material would be entirely removed and replaced with imported fill. This 



                               
                   

       
                         

                        

      
                   
                          

                    
      
                              

           
             
          

                             
                            

                         
             

                
          

                             
                      

           
 

  

effectively shifts the point at which swell pressures from the native material would be applied to the new channel structure. Further, the proposed channel has been configured to be of a structural 
thickness sufficient to resist the anticipated swell pressures without the use of permanent tie-backs. Reference Preliminary Engineering Report (PER) attached. 
Who will manage and complete the mitigation activity? 

The construction activity will be completed by competitively selected contractors. The District will provide project management staff. Environmental oversight will be provided by the district. Grant 
management and closeout activities will be managed by either by District staff or by the District's grant consultant that was previously selected by competitive award. 

Scope of Work (Page 3 of 3) 
Will the project address the hazards identified and what risks will remain from all hazards after project implementation (residual risk)? 

The new channel structure will improve the hydraulic performance of existing conditions. Hydraulic modeling performed for the project reach suggests that: The existing channel is capable of 
conveying the 10-year event within channel banks; and The proposed channel is capable of conveying the 5O-year event within channel banks. 
When will the mitigation activity take place? 

Within the next three calendar years from grant award. The project designer has been selected and design is nearly complete. The District is actively completing design activities and will be preparing 
to commence construction after grant award, as shown on the project schedule. 
Why is this project the best alternative. What alternatives were considered to address the 
Risk and why was the proposed activity considered the best alternative? 

HCFCD contracted with Freese and Nichols, Inc. (FNI) to evaluate the conditions and develop alternatives to improve the conditions identified within the project reach of Poor Farm Ditch. The initial 
analysis identified 7 alternatives and 3B was recommended for acceptance. HCFCD agreed with the recommendation and authorized FNI to proceed with the design of Alternative 38. To date, final 
engineering design is near completion and the project is awaiting authorization to advertise for construction bidding. Reference the PER attached for detailed explanation of alternatives considered. 
Please identify the entity that will perform any long-term maintenance and provide a maintenance 
schedule and cost information. The subapplicant or owner of the area to be mitigated is responsible for 
maintenance (including costs of long-term care) after the project is completed: 
The facility will be maintained by HCFCD as part of their ongoing maintenance procedures. HCFCD visually inspects all of their channels and detention basins on a rotating schedule. Any deficiencies 
identified through this visual inspection process, or reported through the resident hotline, will be evaluated and scheduled for corrective action based on priority. 
If you would like to make any comments, please enter them below: 

Attachments (File Size): 



         
      

                 

           

             

      

              

         

Schedule 

Description Of Task Starting Point Unit Of Time Duration Unit Of Time Work Complete By 

Complete Design Phase &amp; Confirm Permits &amp; 1 DAYS 270 DAYS Harris County Flood Control District &amp; Design Engineer Environmental Clearances (Day 1 is 4/14/23) 

FEMA LPDM Award Finalized (Anticipated July/Aug 2023) 80 DAYS 1 DAYS FEMA 

Bid Phase &amp; Contract Award 270 DAYS 120 DAYS Harric County Flood Control District 

Construction 390 DAYS 740 DAYS Construction Contractor 

Construction Contractor &amp; Harris County Flood Control Closeout - Including Punchlist 1130 DAYS 45 DAYS District 

Estimate the total duration of the proposed activity: 1175 DAYS 



 

        

     
           
           
           

               
             

            
                
                  

              
               

             
              

                 
              

             
                
                

               
                

              
             
             
               

             
            

               
               

              
             

             
             

               
               
             

             
            
              
          

  

     

Cost Estimate 

403.1 - Stormwater Management - Culverts Federal Share: $ 9,886,000.00 

Item Name Cost 
Classification 

Unit 
Quantity 

Unit of 
Measure 

Unit Cost ($) Cost 
Estimate ($) 

Pre-Award Prepare Application Administrative Expense 1.00 Each $ 25,000.00 $ 25,000.00 

Pre-Award Administrative Cost Administrative Expense 1.00 Each $ 140,000.00 $ 140,000.00 

Post-Award Administrative Cost Administrative Expense 1.00 Each $ 500,000.00 $ 500,000.00 

Retaining Wall (Concrete Block) Construction And Project Improvement 8,000.00 Square Foot $ 150.00 $ 1,200,000.00 

CenterPoint Energy Coordination Construction And Project Improvement 1.00 Each $ 75,000.00 $ 75,000.00 

Traffic Control Construction And Project Improvement 1.00 Each $ 50,000.00 $ 50,000.00 

Remove and Dispose of all Pipe Demolition And Removal 1,070.00 Linear Foot $ 20.00 $ 21,400.00 

Remove and Dispose concrete channel lining and low Demolition And Removal 119,400.00 Square Yard $ 20.00 $ 2,388,000.00 

Site Prep & Restoration Construction And Project Improvement 1.00 Each $ 1,085,190.00 $ 1,085,190.00 

Care and Control of Water Construction And Project Improvement 1.00 Each $ 260,000.00 $ 260,000.00 

Imported Fill Construction And Project Improvement 400.00 Cubic Yard $ 45.00 $ 18,000.00 

Reinforced Silt Fence Construction And Project Improvement 850.00 Linear Foot $ 5.00 $ 4,250.00 

Rock FIller Dam - Type 3 Construction And Project Improvement 50.00 Linear Foot $ 175.00 $ 8,750.00 

Stabilized Construction Access Construction And Project Improvement 450.00 Square Yard $ 33.00 $ 14,850.00 

Inlet Protection Barrier Construction And Project Improvement 12.00 Each $ 300.00 $ 3,600.00 

Concrete Channel Lining - 8" Construction And Project Improvement 14,400.00 Square Yard $ 170.00 $ 2,448,000.00 

Concrete Channel Lining - 12" Construction And Project Improvement 2,365.00 Square Yard $ 250.00 $ 591,250.00 

Reinforced Concrete Channel Trapezodial Construction And Project Improvement 2,540.00 Linear Foot $ 2,750.00 $ 6,985,000.00 

Reinforced Concrete Channel Transition Zone Construction And Project Improvement 590.00 Linear Foot $ 6,710.00 $ 3,958,900.00 

Steel Sheet Piling Construction And Project Improvement 820.00 Linear Foot $ 2,900.00 $ 2,378,000.00 

24" RCP Construction And Project Improvement 300.00 Linear Foot $ 165.00 $ 49,500.00 

12" RCP Construction And Project Improvement 90.00 Linear Foot $ 132.00 $ 11,880.00 

Pipe Under Drain System, 4" Construction And Project Improvement 2.00 Each $ 31,740.00 $ 63,480.00 

Geocomposite Drainage Construction And Project Improvement 5,350.00 Square Yard $ 24.00 $ 128,400.00 

Concrete Collar Construction And Project Improvement 30.00 Each $ 3,750.00 $ 112,500.00 

Asphalt Concrete Pavement Repair Construction And Project Improvement 350.00 Square Yard $ 90.00 $ 31,500.00 

Permanent Markings, Signs & Striping Construction And Project Improvement 1.00 Each $ 5,000.00 $ 5,000.00 

Concrete curb, 6" Construction And Project Improvement 250.00 Linear Foot $ 70.00 $ 17,500.00 

Concrete Sidewalk Construction And Project Improvement 760.00 Square Foot $ 9.50 $ 7,220.00 

Steel Pipe Gate Construction And Project Improvement 3.00 Each $ 3,000.00 $ 9,000.00 

Steel Handrail Construction And Project Improvement 5,300.00 Linear Foot $ 100.00 $ 530,000.00 

6' Chainlink Fence (New) Construction And Project Improvement 6,300.00 Linear Foot $ 30.00 $ 189,000.00 

Concrete Retaining Wall, Cast-In-Place Construction And Project Improvement 205.00 Linear Foot $ 500.00 $ 102,500.00 

Relocate Bus Shelter Construction And Project Improvement 1.00 Each $ 10,000.00 $ 10,000.00 

Replace Existing Bridge Construction And Project Improvement 1.00 Each $ 31,250.00 $ 31,250.00 

Contingency 15% on construction costs Contingencies 1.00 Each $ 3,418,340.00 $ 3,418,340.00 

Construction Management Services (15%) Architectural Engineering Basic Fees 1.00 Each $ 3,931,089.00 $ 3,931,089.00 

Construction Materials Testing Miscellaneous 1.00 Each $ 800,000.00 $ 800,000.00 

Total Cost $ 31,603,349.00 

Total Project Cost Estimate: $ 31,603,349.00 



 
  

 
 

 
 
 

 

  
   

               

                

      
           

 

  
  

      
     

     
  

   
    

      
  

     
       

   
  

   
    

      
  

Cost Share 

Activity Cost Estimate $ 31,603,349.00 
Federal Share Percentage 31.28149488% 

Non-Federal Share Percentage 68.71850512% 
Dollars Percentage 

Proposed Federal Share $ 9,886,000.00 31.28149488% 
Proposed Non-Federal Share $ 21,717,349.00 68.71850512% 

Non-Federal Funds 

Source Agency 
Name of 

Source Agency Funding Type Amount ($) Action 

Other (CDBG-MIT) CDBG-MIT Grant Funds Other (Grant Funding) $ 18,422,015.00 View Details 

Local Agency Funding HCFCD Flood Resilient Trust Fund Cash $ 3,295,334.00 View Details 

Grand Total $ 21,717,349.00 

If you would like to make any comments, please enter them below. 

Attachments 

Name File Size (KB) 

The details for the cost share you selected are listed below. 

Funding Source Other Agency Funding (CDBG-MIT) 
Name of Funding Source CDBG-MIT Grant Funds 

Funding Type Other (Grant Funding) 
Amount $ 18,422,015.00 

Date of availability 08-01-2023 

Funds commitment letter date 03-08-2023 

Attachment (File Size) (funds commitment letter) 
Go Back 

The details for the cost share you selected are listed below. 

Funding Source Local Agency Funding 

Name of Funding Source HCFCD Flood Resilient Trust Fund 

Funding Type Cash 

Amount $ 3,295,334.00 

Date of availability 04-14-2023 

Funds commitment letter date 03-08-2023 

Attachment (File Size) (funds commitment letter) 
Go Back 

https://eservices.fema.gov/FEMAMitigation/subgrant/review/fundSource.jsp?fundSourceId=41756&applicationID=44941&action=print&histId=
https://eservices.fema.gov/FEMAMitigation/subgrant/review/fundSource.jsp?fundSourceId=41736&applicationID=44941&action=print&histId=
https://18,422,015.00
https://21,717,349.00
https://9,886,000.00
https://31,603,349.00


 
          

  

   
   

  
           

           
                            

                               
                             

                                
                     

  
  

Cost Effectiveness 

Attach the Benefit Cost Analysis (BCA), if completed for this project 
Name File Size (KB) 

PoorFarmD111_fema_bca_toolkit-6.0.xlsx 51 

PoorFarm_D111_DDFdamage_TableToExcel3.xlsx 1430 

PoorFarmDitchD111_BCA_Version 6.0.0. Build 20230103.1822.pdf 559 

Net Present Value of Project Benefits (A) $ 86942347 

Total Project Cost Estimate (B) $ 31619901 

What is the Benefit Cost Ratio for the entire project (A/B)? 2.75 

If you would like to make any comments, please enter them below. 
BCA depicts a future failed condition of the current concrete lined Channel D111-00-00, causing obstruction and flooding in the surrounding neighborhoods. WSEL at 500,100, 50, 25, and 10 year 
recurrence intervals for existing and future failed condition of the channel. 25 and 10 year recurrence intervals were not included in the BCA as only street flooding was predicted. FFE was subtracted 
from WSEL then applied to USACE DDF Curve for Single Story, Slab construction, No Basement for each recurrence interval. 2114 Structures affected in the Pre-project future failed condition of the 
channel at the 500 year interval. All structures were removed from risk in the 100 and 50 year interval following construction of the project. Population and working population is derived from the 500 
yr recurrence interval area of benefit polygon using the ArcGIS Pro Data Enrichment tool from 2022 and 2021 ACS data. 
Attachments 

Name File Size (KB) 

https://eservices.fema.gov/FEMAMitigation/getAttachment.action?applicationID=44941&attachmentId=447487&histId=
https://eservices.fema.gov/FEMAMitigation/getAttachment.action?applicationID=44941&attachmentId=447488&histId=
https://eservices.fema.gov/FEMAMitigation/getAttachment.action?applicationID=44941&attachmentId=447489&histId=


          

                      

           

                      

   
                   

   
                  

                  

                          
                             

                    
   

   
                        

                   
   
                      

  
   
     

     

  
  

       

       

           

                

  
               

  
               

                  

                        
                       

  
    

             

  
   

          

                    

            

   
                      

   

                   

                          
             

  
    

              

        

             

                

  
            

  
                 

A. National Historic Preservation Act - Historic Buildings and Structures 

* 1. Does your project affect or is it in close proximity to any buildings or structures 50 years or more in age? Not Known 

If Yes, you must confirm that you have provided the following: 

The property address and original date of construction for each property affected (unless this information is already noted in the Properties section), 

A minimum of two color photographs showing at least three sides of each structure (Please label the photos accordingly), 

A diagram or USGS 1:24,000 scale quadrangle map displaying the relationship of the property(s) to the project area. 

To help FEMA evaluate the impact of the project, please indicate below any other information you are providing: 

Information gathered about potential historic properties in the project area, including any evidence indicating the age of the building or structure and presence of buildings or 
structures that are listed or eligible for listing on the National Register of Historic Places or within or near a National Register listed or eligible historic district. Sources for this 
information may include the State Historic Preservation Officer, and/or the Tribal Historic Preservation Officer (SHPO/THPO), your local planning office, historic preservation 
organization, or historical society. 

Consideration of how the project design will minimize adverse effects on known or potential historic buildings or structures, and any alternatives considered or implemented 
to avoid or minimize effects on historic buildings or structures. Please address and note associated costs in your project budget. 

For acquisition/demolition projects affecting historic buildings or structures, any data regarding the consideration and feasibility of elevation, relocation, or flood proofing as 
alternatives to demolition. 

Attached materials or additional comments. 

Comments: 
will require a desktop review 

Attachments: 
Name File Size (KB) 

B. National Historic Preservation Act - Archeological Resources 

* 1. Does your project involve disturbance of ground? Yes 

If Yes, you must confirm that you have provided the following: 

A description of the ground disturbance by giving the dimensions (area, volume, depth, etc.) and location 

The past use of the area to be disturbed, noting the extent of previously disturbed ground. 

A USGS 1:24,000 scale or other site map showing the location and extent of ground disturbance. 

To help FEMA evaluate the impact of the project, please indicate below any other information you are providing: 

Any information about potential historic properties, including archeological sites, in the project area. Sources of this information may include SHPO/THPO, and/or the Tribe's cultural 
resources contact if no THPO is designated. Include, if possible, a map showing the relation of any identified historic properties to the project area. 

Attached materials or additional comments. 

Comments: 
Reference Preliminary Engineering Report (PER) and map/photos attached in document titled "D111_Poor_Farm_Map.pdf" 
Attachments: 

Name File Size (KB) 
D111 Preliminary Engineering Report.pdf 35477 

D111_Poor_Farm_Map.pdf 41939 

C. Endangered Species Act and Fish and Wildlife Coordination Act 

* 1. Are Federally listed threatened or endangered species or their critical habitat present in the area affected by the project? Not Known 

If Yes, you must confirm that you have provided the following: 

Information you obtained to identify species in or near the project area. Provide the source and date of the information cited. 

To help FEMA evaluate the impact of the project, please indicate below any other information you are providing: 

Any request for information and associated response from the USFWS, the National Marine Fisheries Service (NMFS) (for affected ocean-going fish), or your State Wildlife Agency, 
regarding potential listed species present and potential of the project to impact those species. 

Attached materials or additional comments. 

Comments: 
Project area is an existing concrete lined channel and no T&E impacts are anticipated 

* 2. Does your project remove or affect vegetation? Not Known 

If Yes, you must confirm that you have provided the following: 

Description of the amount (area) and type of vegetation to be removed or affected. 

A site map showing the project area and the extent of vegetation affected. 

Photographs or digital images that show both the vegetation affected and the vegetation in context of its surroundings. 

https://eservices.fema.gov/FEMAMitigation/getAttachment.do?applicationID=44941&attachmentId=447445&histId=
https://eservices.fema.gov/FEMAMitigation/getAttachment.do?applicationID=44941&attachmentId=447493&histId=


                    

   
     

   

              

                    

                    

                          

   
                             

                 
   
                  

                   

                                  
     

   
     

         

  

              

                        
                    

             

    
                            

 
    

                    

                          
 

    
            
    
      

      

  
     

      

                          
                    

                                     
               

     

                  

                           

                         

  
                   

  
                   

  
    

                  

  
    

     

To help FEMA evaluate the impact of the project, please indicate below any other information you are providing: 

Attached materials or additional comments. 

Comments: 
Attached PER, pages 19-26 includes photos of site condition including vegetation present circa 2017 

* 3. Is your project in, near (within 200 feet), or likely to affect any type of waterway or body of water? Yes 

If Yes, and project is not within an existing building, you must confirm that you have provided the following: 

A USGS 1:24,000 scale quadrangle map showing the project activities in relation to all nearby water bodies (within 200 feet). 

Any information about the type of water body nearby including: its dimensions, the proximity of the project activity to the water body, and the expected and possible changes to 
the water body, if any. Identify all water bodies regardless whether you think there may be an effect 

A photograph or digital image of the site showing both the body of water and the project area. 

To help FEMA evaluate the impact of the project, please indicate below any other information you are providing: 

Evidence of any discussions with the US Fish and Wildlife Service (USFWS), and/or your State Wildlife Agency concerning any potential impacts if there is the potential for the 
project to affect any water body. 

Attached materials or additional comments. 

Comments: 
See attached PER for dimensions of channel (Water body) 
Attachments: 

Name File Size (KB) 
TX_Bellaire_20230309_202044456000_TM_geo.pdf 43418 

D. Clean Water Act, Rivers and Harbors Act, and Executive Order 11990 (Protection of Wetlands) 

* 1. Will the project involve dredging or disposal of dredged material, excavation, adding fill material or result in any modification to water bodies or wetlands No designated as "waters of the U.S" as identified by the US Army Corps of Engineers or on the National Wetland Inventory? 

If Yes, you must confirm that you have provided the following: 

Documentation of the project location on a USGS 1:24,000 scale topographic map or image and a copy of a National Wetlands Inventory map or other available wetlands 
mapping information. 

To help FEMA evaluate the impact of the project, please indicate below any other information you are providing: 

Request for information and response letter from the US Army Corps of Engineers and/or State resource agencies regarding the potential for wetlands, and applicability of 
permitting requirements. 

Evidence of alternatives considered to eliminate or minimize impacts to wetlands. 

Attached materials or additional comments. 

Comments: 
See USACE AJD and PER attached 

Attachments: 
Name File Size (KB) 

Poor Farm Ditch SWG 2009-00591 AJD.pdf 4766 

E. Executive Order 11988 (Floodplain Management) 

* 1. Does a Flood Insurance Rate Map (FIRM), Flood Hazard Boundary Map (FHBM), hydrologic study, or some other source indicate that the project is located in or Yes will affect a 1% annual chance floodplain, a 0.2% annual chance floodplain, a regulatory floodway, or an area prone to flooding? 

If Yes, please indicate in the text box below any documentation to identify the means or the alternatives considered to eliminate or minimize impacts to floodplains (See the 8 step 
process found in 44 CFR Part 9.6.) to help FEMA evaluate the impact of the project: 

FIRM Panel Number: 48201C0860L 

* 2. Does the project alter a watercourse, water flow patterns, or a drainage way, regardless of its floodplain designation? Yes 

If Yes, please indicate below any other information you are providing to help FEMA evaluate the impact of the project: 

Hydrologic/hydraulic information from a qualified engineer to demonstrate how drainage and flood flow patterns will be changed and to identify down and upstream effects. 

Evidence of any consultation with US Army Corps of Engineers (may be included under Part D of the Environmental Information). 

Request for information and response letter from the State water resource agency, if applicable, with jurisdiction over modification of waterways. 

Attached materials or additional comments. 

Comments: 
See PER attached from Hydraulic information, See AJD attached for consultation with USACE AND DFIRM panel attached 

Attachments: 
Name File Size (KB) 

DFIRM panel Poor Farm Ditch.pdf 6702 

F. Coastal Zone Management Act 

https://eservices.fema.gov/FEMAMitigation/getAttachment.do?applicationID=44941&attachmentId=447498&histId=
https://eservices.fema.gov/FEMAMitigation/getAttachment.do?applicationID=44941&attachmentId=447485&histId=
https://eservices.fema.gov/FEMAMitigation/getAttachment.do?applicationID=44941&attachmentId=447452&histId=


          

                             

                       
                   

        

      

 

  
  

     

                    

 

  
  

        

                        

                             

      

      
                            

   
    
      

     

                 

                             

      

      
                            

   
    
      

 

                             
 

                             

      

      
                            

   
    
      

 

  
  

           

                   

                    

    
           

    

                           

                          
        

    
    

* 1. Is the project located in the State's designated coastal zone? No 

If Yes, please indicate below any other information you are providing to help FEMA evaluate the impact of the project: 

Information resulting from contact with the appropriate State agency that implements the coastal zone management program regarding the likelihood of the project’s 
consistency with the State’s coastal zone plan and any potential requirements affecting the cost or design of the proposed activity. 

Attached materials or additional comments. 

Comments: 

Attachments: 
Name File Size (KB) 

G. Farmland Protection Policy Act 

* 1. Will the project convert more than 5 acres of “prime or unique” farmland outside city limits to a non-agricultural use? No 

Comments: 

Attachments: 
Name File Size (KB) 

H. RCRA and CERCLA (Hazardous and Toxic Materials) 

* 1. Is there a reason to suspect there are contaminants from a current or past use on the property associated with the proposed project? Not Known 

If Yes, please indicate below any other information you are providing to help FEMA evaluate the impact of the project: 

Comments and any relevant documentation. 

Results of any consultations with State or local agency to obtain permit with requirements for handling, disposing of or addressing the effects of hazardous or toxic materials 
related to project implementation. 

Attached materials or additional comments. 

Comments: 
ESA Phase I not completed 

* 2. Are there any studies, investigations, or enforcement actions related to the property associated with the proposed project? No 

If Yes, please indicate below any other information you are providing to help FEMA evaluate the impact of the project: 

Comments and any relevant documentation. 

Results of any consultations with State or local agency to obtain permit with requirements for handling, disposing of or addressing the effects of hazardous or toxic materials 
related to project implementation. 

Attached materials or additional comments. 

Comments: 

* 4. Do you know if any of the current or past land-uses of the property affected by the proposed project or of the adjacent properties are associated with hazardous or No toxic materials? 

If Yes, please indicate below any other information you are providing to help FEMA evaluate the impact of the project: 

Comments and any relevant documentation. 

Results of any consultations with State or local agency to obtain permit with requirements for handling, disposing of or addressing the effects of hazardous or toxic materials 
related to project implementation. 

Attached materials or additional comments. 

Comments: 

Attachments: 
Name File Size (KB) 

I. Executive Order 12898, Environmental Justice for Low Income and Minority Populations 

* 1. Are there low income or minority populations in the project’s area of effect or adjacent to the project area? No 

If Yes, you must confirm that you have provided the following: 

Description of any disproportionate and adverse effects to these populations. 

To help FEMA evaluate the impact of the project, please indicate below any other information you are providing: 

Description of the population affected and the portion of the population that would be disproportionately and adversely affected. Please include specific efforts to address 
the adverse impacts in your proposal narrative and budget. 

Attached materials or additional comments. 



 

  
  

      

               

                            

 

        

                            

 

                  

                            

 

  
  

          

                         
   

        

                          
  

   
               

   
              

   
                    

                               

  
  

Comments: 

Attachments: 
Name File Size (KB) 

J. Other Environmental/Historic Preservation Laws or Issues 

* 1. Are there other environmental/historic preservation requirements associated with this project that you are aware of? No 

If Yes, please indicate in the text box below a description of the requirements, issues or public involvement effort. 

* 2. Are there controversial issues associated with this project? No 

If Yes, please indicate in the text box below a description of the requirements, issues or public involvement effort. 

* 3. Have you conducted any public meeting or solicited public input or comments on your specific proposed mitigation project? No 

If Yes, please indicate in the text box below a description of the requirements, issues or public involvement effort. 

Attachments: 
Name File Size (KB) 

K. Summary and Cost of Potential Impacts 

* 1. Having answered the questions in parts A. through J., have you identified any aspects of your proposed project that have the potential to impact environmental No resources or historic properties? 

If Yes, you must confirm that you have: 

Evaluated these potential effects and provided the materials required in Parts A through J that identify the nature and extent of potential impacts to environmental resources 
and/or historic properties. 

Consulted with appropriate parties to identify any measures needed to avoid or minimize these impacts. 

Considered alternatives that could minimize both the impacts and the cost of the project. 

Made certain that the costs of any measures to treat adverse effects are realistically reflected in the project budget estimate. 

Comments: 
Actions adjacent to a water course always require additional scrutiny to ensure compliance with all state and federal environmental regulations. Phase I/II ESA and T & E have not been completed. 
Attachments: 

Name File Size (KB) 



    
         

                 
       
     

                  
          
           

             

                

Evaluation (Page 1 of 2) 
Is the recipient participating in the Community Rating System (CRS)? Yes 

If yes, what is their CRS rating? 7 

Is the recipient a Cooperating Technical Partner (CTP)? Yes 

Is the recipient a Firewise Community? No 

If yes, please provide their Firewise Community number. 
Has the recipient adopted building codes consistent with the International Codes? Yes 

Has the recipient adopted the National Fire Protection Association (NFPA) 5000 Code? No 

Have the recipient's building codes been assessed on the Building Code Effectiveness Grading Schedule 
(BCEGS)? No 

If yes, what is their BCEGS rating? 

https://www.fema.gov/community-rating-system
https://www.fema.gov/community-rating-system
https://www.fema.gov/cooperating-technical-partners-program
https://www.nfpa.org/Public-Education/Fire-causes-and-risks/Wildfire/Firewise-USA
https://www.nfpa.org/Public-Education/Fire-causes-and-risks/Wildfire/Firewise-USA
https://www.fema.gov/increased-cost-compliance-coverage
https://www.nfpa.org/assets/files/PDF/C3/Environment.pdf
https://www.isomitigation.com/bcegs/
https://www.isomitigation.com/bcegs/


    
                      

           
           

   
                          

               
         

            

   

       
       

              
           

  
       

              

 
   

   

Evaluation (Page 2 of 2) 
How will this mitigation activity leverage involvement of partners to enhance its outcome? This project involves coordination with the neighboring municipalities West University Place 

and Southside Place and with Harris County for temporary traffic impacts during 
construction. HCFCD has been working closely with these agencies during the development 
of the design. 

How will this mitigation activity offer long-term financial and social benefits or promote resiliency for the 
community? 

This project will offer long-term financial and social benefits and promote community 
resiliency by reducing the risk of flooding by removing the risk of outright failure of the 
existing channel and improve hydraulic performance of existing conditions. 

Please provide the percent of the population benefiting from this mitigation activity. 46.0 

ACS 2021 Census Tracts 48201412300 48201412400 48201412500 48201413000 

Please explain your response. 
48201413100 48201411801 48201411802 48201411803 48201411804 total population is 
28,086 people. Area of benefit at the highest interval (500yr) of the future failed condition 
within these tracts has an estimated population of 12,926 people. 12,926/28,086*100 = 
46.02% 

Does this mitigation activity protect a critical facility? No 

If yes, please select the type of critical facilities to be protected 

Comments: 

Name File Size (KB) Date Attached 



  
          

    

              

                          
                 

Assurances and Certifications 

Please click the link in the status column to view forms. 
Forms Status 

Part II: Assurances Construction Programs. Incomplete 

Part II: Certifications Regarding Lobbying; Debarment, Suspension and Other Responsibilities Matters; and Drug-Free Workplace Requirements. Incomplete 

Part III: SF-LLL, Disclosure of Lobbying Activities (Complete only if applying for a grant of more than $100,000 and have lobbying activities using Non-Federal funds. See the Incomplete 
Certifications Regarding Lobbying; Debarment, Suspension and Other Responsibilities Matters; and Drug-Free Workplace Requirements form for lobbying activities definition.) 

https://eservices.fema.gov/FEMAMitigation/subgrant/review/assurance2016BView.jsp?applicationID=44941&applicationName=subgrantProjectApplication&action=print&csrfProtection=1&histId=
https://eservices.fema.gov/FEMAMitigation/subgrant/review/assurance2016CView.jsp?applicationID=44941&applicationName=subgrantProjectApplication&action=print&csrfProtection=1&histId=
https://eservices.fema.gov/FEMAMitigation/subgrant/review/assuranceLLLView.jsp?applicationID=44941&applicationName=subgrantProjectApplication&action=print&csrfProtection=1&histId=


  
  

 

Attachments 

Name File Size (KB) 



  
  

Certifications Regarding Lobbying; Debarment, Suspension and Other Responsibility Matters; and Drug-Free Workplace Requirements. 

Attachments 

Name File Size (KB) 

Section 17.630 of the regulations provide that a grantee that is a State may elect to make one certification in each Federal fiscal year. A copy of which should be included with each application for FEMA 
funding. States and State agencies may elect to use a Statewide certification. 



  
  

Attachments 

Name File Size (KB) 
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Comments and Attachments 

Name of Section Comment Attachment File Size (K 

Mitigation Plan 
Texas-SHMP-FINAL-Revised-5.14.2021(1).pdf 
HarrisCounty-Vol2_Planning_Partner_Annexes.pdf 

22151 

54544 

BCA depicts a future failed condition of the current concrete lined 
Channel D111-00-00, causing obstruction and flooding in the 

PoorFarmDitchD111_BCA_Version 6.0.0. Build 20230103.1822.pdf 559 surrounding neighborhoods. WSEL at 500,100, 50, 25, and 10 year 
recurrence intervals for existing and future failed condition of the 
channel. 25 and 10 year recurrence intervals were not included in the 
BCA as only street flooding was predicted. FFE was subtracted from 

Cost WSEL then applied to USACE DDF Curve for Single Story, Slab PoorFarm_D111_DDFdamage_TableToExcel3.xlsx 1430 Effectiveness construction, No Basement for each recurrence interval. 2114 Structures 
affected in the Pre-project future failed condition of the channel at the 
500 year interval. All structures were removed from risk in the 100 and 
50 year interval following construction of the project. Population and 
working population is derived from the 500 yr recurrence interval area of PoorFarmD111_fema_bca_toolkit-6.0.xlsx 51 
benefit polygon using the ArcGIS Pro Data Enrichment tool from 2022 
and 2021 ACS data. 

Reference Preliminary Engineering 
map/photos attached in document t 
"D111_Poor_Farm_Map.pdf" 

EHP - B - National Historic Preservation Act - Archeological 
Reources 

Project area is an existing concr 
no T&E impacts are anticipated 

EHP - C - Endangered Species Act and Fish and WildLife 
Coordination Act Attached PER, pages 19-26 include 

condition including vegetation pr 

EHP - A -
National Historic 
Preservation Act 
- Historic 
Buildings and 
Structures 

will require a desktop review 

EHP - D - Clean Water Act, Rivers and Harbors Act, and Executive 
Order 11990 

See USACE AJD and PER attached 

FIRM Panel Number: 48201C0860L 

---------------------------------

EHP - E - Executive Order 11988 (Floodplain Management) See PER attached from Hydraulic i 
attached for consultation with US 
attached 

ESA Phase I not completed 

EHP - H - RCRA and CERCLA (Hazardous and Toxic Materials) 

https://eservices.fema.gov/FEMAMitigation/getAttachment.action?attachmentId=447403&applicationID=44941&histId=
https://eservices.fema.gov/FEMAMitigation/getAttachment.action?attachmentId=447402&applicationID=44941&histId=
https://eservices.fema.gov/FEMAMitigation/getAttachment.action?attachmentId=447489&applicationID=44941&histId=
https://eservices.fema.gov/FEMAMitigation/getAttachment.action?attachmentId=447488&applicationID=44941&histId=
https://eservices.fema.gov/FEMAMitigation/getAttachment.action?attachmentId=447487&applicationID=44941&histId=


  

  
  

FEMA Grants Application 

Attachments 

Name File Size (KB) 
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