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TORRES MEMORANDUM
& ASSOCIATES, LLc
ENGINEERS | SCiENTISTS | PROFESSIONALS

DATE: February 28t 2023

TO: San Jacinto Regional Flood Planning Group

CC: City of Baytown; Texas Water Development Board

FROM: Evan Adrian, PE, CEM, 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 SO.
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% AEP Storm 10% AEP Storm 20% AEP Storm
Without Project ~ With Project ~ Without Project ~ With Project  Without Project ~ With Project
Residential Flood Damage $12,510,105 $2,669,320 $3,964,534 S0 $2,551,824 S0
Commercial Flood Damage $1,072,743 $246,280 $162,831 SO $53,782 o)
Total Structural Damage $13,582,849 $2,915,600 $4,127,364 S0 $2,605,606 SO|

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

Input Into BCA Toolkit

Project Useful Life 30 years
Event Damages Baseline Project

1% AEP storm event $13,582,840  5£2,015 600
10% AEP storm event 44,127,364 50
20% AEP storm event $2,605,606 S0
Results from BCA Toolkit:

Total Benefits from BCA Toolkit 513,755,112

Other Benefits (Mot Recreation) $446,201

Discounted Total Costs from TWDB Spreadsheet 514,748,946

MNet Benefits 514,201,313

Final BCR 0.96
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List of Appendices

Appendix 01 — Baytown CDBG-MIT Application - Danubina
Appendix 02 — TWDB BCA Input Workbook (included as an excel document)
Appendix 03 — Modified Benefit Cost Analysis Spreadsheet (Included as an excel document)

Appendix 04 — FEMA BCA Toolkit 6.0 (included as an excel document)
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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

e Texas Buildings with SVI and Estimated Population (November 2021) from the TWDB Datahub
e Land Parcels from the TWDB Datahub

e Waster Surface Elevation Raster

e Terrain

e Capital and Operation & Maintenance costs

e Project Lifespan

e TWDB Benefit-Cost Analysis (BCA) Input Tool
e FNI Adapted TWDBE BCA Input Tool
e 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 500sg-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 . . . . . .
rojec Baseline Project Baseline2 Project2 Baseline3 Project3
Impacts by




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

Event Damages
50 - year storm

100 - year storm
500 - year storm

30 vyears
Baseline Project
$32,762,865 $3,906,734
$62,589,934 $6,670,962

$364,823,090

$77,737,273

Results from BCA Toolkit:
Total Benefits from BCA Toolkit
Other Benefits (Not Recreation)

Recreation Benefits

Discounted Total Costs from TWDB
Spreadsheet

Net Benefits
Net Benefits with Recreation

Final BCR

Final BCR with Recreation

$25,297,654
S0
S0

$154,039,885

$25,297,654
$25,297,654

0.16

0.16
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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

e Texas Buildings with SVI and Estimated Population (November 2021) from the TWDB Datahub
e Land Parcels from the TWDB Datahub

e Waster Surface Elevation Raster

e Terrain

e (Capital and Operation & Maintenance costs

e Project Lifespan

e TWDB Benefit-Cost Analysis (BCA) Input Tool
e FNI Adapted TWDBE BCA Input Tool
e 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 500sg-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 SO
Commercial Flood Damage S0 SO S0 S0
Flooded Streets from TWDB
Spreadsheet SO SO SO SO
Utility Impacts from TWDB
Spreadsheet SO SO SO SO

Agricultural Losses from TWDB
Spreadsheet SO SO SO SO




Low Water Crossing Damages from

TWDB Spreadsheet SO SO SO SO
$325,367 $154,533 $154,533 SO

Other Project Impacts Benefits

Water Supply Benefits from TWDB

Spreadsheet SO

Environmental Benefits from TWDB

Spreadsheet SO

Residual Value of Investment from

TWDB Spreadsheet SO

Recreational Benefits from TWDB

Spreadsheet o

Input Into BCA Toolkit

Project Useful Life 30 vyears

Event Damages Baseline Project

25 - year storm $325,367 $154,533

100 - year storm $154,533 SO

Results from BCA Toolkit:

Total Benefits from BCA Toolkit $78,028

Other Benefits (Not Recreation) SO

Recreation Benefits S0

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 SO
100 - year storm $331,884 $157,628
Total Benefits from BCA Toolkit $78,028

Other Benefits (Not Recreation) SO

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
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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

e Texas Buildings with SVI and Estimated Population (November 2021) from the TWDB Datahub
e Land Parcels from the TWDB Datahub

e Waster Surface Elevation Raster

e Terrain

e (Capital and Operation & Maintenance costs

e Project Lifespan

e TWDB Benefit-Cost Analysis (BCA) Input Tool
e FNI Adapted TWDBE BCA Input Tool
e 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 500sg-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
Correctional Facility 2
Commercial 24
Fast Food 24
Critical Infrastructure
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 522,883,464 | $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 SO SO
Commercial Flood Damage $2,415,430 $463,818 o S0
Flooded Streets from TWDB
Spreadsheet SO SO SO SO
Utility Impacts from TWDB
Spreadsheet SO SO SO SO
Agricultural Losses from TWDB
Spreadsheet SO SO SO SO
Low Water Crossing Damages from
TWDB Spreadsheet SO SO SO SO

$24,849,535 $2,014,464 S0 S0
Other Project Impacts Benefits
Water Supply Benefits from TWDB
Spreadsheet SO
Environmental Benefits from TWDB
Spreadsheet SO
Residual Value of Investment from
TWDB Spreadsheet S0
Recreational Benefits from TWDB
Spreadsheet SO

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
Other Benefits (Not Recreation)
Recreation Benefits

Total Costs

Net Benefits

Net Benefits with Recreation

Final BCR

Final BCR with Recreation

$2,868,933

S0

$26,418,115

$23,549,182

$23,549,182

0.1

0.1

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

Input Into BCA Toolkit

Project Useful Life 30 vyears

Event Damages Baseline Project
100 - year storm $24,849,535 $2,014,464
500 - year storm S0 S0
Results from BCA Toolkit:

Total Benefits from BCA Toolkit $2,868,933

Other Benefits (Not Recreation) SO

Recreation Benefits SO

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

Written Report

Warren Lake
Hydrology and Hydraulic Analysis
Hockley, Texas
Harris County
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Ince Engineering — Firm #-6660
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WARREN LAKE DAM
HYDROLOGY AND HYDRAULIC
ANALYSIS REPORT

INTRODUCTION

The Katy Prairic Conservancy and Warren Ranch own Warren Lake in partnership with Katy
Prairie Conservancy being the major Shareholder. Warren Lake is located approximately 2 miles
south of Hockley, Harris County, Texas. The owners plan to rehabilitate the dam. The plans for
rehabilitation include removal of trees, patching borrow holes, removing debris for the
embankment slopes, providing a structural chute spillway, excavating the shoreline to provide an
area for marsh vegetation and adding carthfill over and downstream of the existing embankment.
The new embankment will have a non-typical look with an en-even top with rounded edges and
flat slopes (o blend into the existing topography. The proposed concept plan for modifying the
dam was developed by Kevin Shanley with SWA Group. The concept drawing is included in
Appendix 1. Katy Prairie Conservancy requested a hydrology and hydraulic study to determine
if the new structure will meet TCEQ requirements. Ince Engineering performed studies and
completed a report entitled “Hydrology and Hydraulic Analysis Report”. This report was based
on the TCEQ's rules in place at that time.

SCOPE OF THIS STUDY

Katy Prairie Conservancy contracted with Ince Engineering to perform a hydrology and
hydraulic (H&H) study based on the revised rules and considering the dam as a significant
hazard. The scope consists of determining the adequacy of the top of dam clevation 1o contain
the probable maximum flood (PMF) for a series of frequency as outlined by TCEQ rules. The
basis for this analysis is Texas Administrative Code (TAC) Chapter 299, titled “Dams and
Reservoirs and TCEQ’s publication “Hydrologic and Hydraulic Guidelines for Dams in Texas™.

SURVEY

A topography survey was performed by Ince Surveying and Engineering from Whitney, Texas.
The area surveyed includes: the entire property around Warren Lake bound by the county road
on the west, the north property line and the fence line east of the Warren Lake. The bearings and
distances are based on Texas State Plane Coordinate System, South Central Zone 4204, NAD 83
as established using Trimble VRS Network. All elevations were established using Trimble VRS
Network and Geoid 2009 adjustment.

DAM AND RESERVOIR DATA
The orientation, layout and topography of the exiting dam and reservoir is shown in Appendix |.

Hazard Class

TCEQ has the classification of this dam as significant. There are structures below the
embankment that could have an influence on the classification. Sinee it is unknown at this time
whether these structures will cause a hazard change, this analysis will assume the dam is high

hazard.
Size of Dam - (From 30 TAC 2199.13)

Intermediate — Appendix 3 contains a table for determining the classification size.

Primary Principal Spillway
Crest Elevation: 192.0 ft. (NAVD 88)




Conduit: Assumed 36-inch smooth steel with transition to 24-inch corrugated metal at
downstream toe. The pipe is in poor conditions and does not appear to be functioning.
The routing of hydrograph through the structure assumes minimal principal spillway
discharge.

Inlet: 36-inch smooth steel

Length: Approx. 280 ft.

Secondary Principal Spillway
20-inch smooth steel siphon pipe - It appears to inoperable

Auxiliary (E: ene illw

Left Abutment - Crest Elevation = 194.0 f1.
Right Abutment — Crest Elevation = 196.0
Width: 50 fi.

Type: Vegetated

Dam

Crest Elevation: 201.0 fi.

Top Width: 71to 12 ft.

Side Slopes: Varies from 2 horizontal to | vertical to 6 horizontal to | vertical

Storage
The stage storage table was developed from the topography survey performed by Ince Surveying

and Engincering. Appendix 2 shows the stage-storage calculation for the existing and proposed
modified reservoir.

The review of the survey revealed an unusual feature for Warren Lake. The topography on the
east side at the upper end of the reservoir is lower in elevation than the auxiliary spillway that
was construction adjacent to the dam. The topography is such that this natural saddle provides
significant capacity for passage of floodwalters. Appendix | shows a layout of the Warren Lake
and the saddle.

HYDROLOGY DATA

Drainage Area (DA):

The DA is 2,966 acres and was determined from USGS topography quad maps and contour maps
on Harris County’s webpage. The webpage contains maps with 2-foot contours that were
interpolated from the 2008 USGS 10-foot contours. See Appendix 3 for drainage area map for
details.

Curve Number (CN):

CN was determined using Natural Resources Conservation Service (NRCS) standard methods,
Harris County Soils Survey, aerial photos, field review and NRCS's Technical Release 55
(TR55) computer program. Soils in the drainage arca are Hockley, Hydrologic Group B; Katy
and Segno, Hydrologic Group C; and Wockley, Hydrologic Group D. Current land use is
pasture in good condition. Appendix 3 shows the calculation of the CN.

CN (condition IT) = 78
CN (condition [) = 60
CN (condition 1) = 90



https://Drnina.ge

Time of Concentration (T.):
The time of concentration was calculated by TR-55 and the Kirpich methods, Procedure
contained in NRCS-TRS55 uses flow characteristics to determine time of concentration,

TRS5 procedure:

Length = 100 feet, slope = .03 ft/ft overland flow.

Length = 1,400 feet, slope = .036 fi/ft shallow flow.

Length = 20,530 feet, slope = .0017 fi/ft channel flow.

Length and elevation fall were determined from Harris County contour data available on their
web page.

T, = 3.2 hours.

The Kirpich method was also calculated.
Length = 22,030 feet

Elevation drop = 36 feel

Te=34hrs

A T, of 3.2 hours was used in SITES. The calculations for T, are shown in Appendix 3.

Rainfall Data:

TCEQ's Hydrologic Design Criteria from 30 TAC 299.15 indicates the design flood for an
intermediate size high hazard dam is 75% PMF. Appendix 3 contains a table for determining the
design flood as dictated by the size and hazard class for dams. The PMF is the runoff produced
from the probable maximum precipitation (PMP).

From Table 4.1 of “Hydrologic and Hydraulic Guidelines for Dams in Texas”, the dam shall be
analyzed for the following 75% PMF storm durations: 1-hour, 2-hour, 3-hour, 6-hour, 12-hour,
24-hour, and 72-hour.

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

A determination was made on an equivalent rainfall that would produce 75% of the PMF
hydrograph.

SITES MODEL

NRCS'S SITES program was used for the H&H analysis. SITES models watershed runoff from
a rainfall event and then routes the resulting hydrograph through a dam to hydraulically
proportion the principal spillway and auxiliary spillway. SITES runs were performed for all
durations for the existing dam. Only the 2-yr duration was run for the modified dam, because it
closely matched the 2-yr duration run for the existing dam. Since the two 2-yr duration closely
matched, the same results can be expected for all durations.

The principal spillway flow for the existing dam was considered minimal since the spillway
appears not to be functioning. A minimum data entry for the principal spillway was entered for
the existing dam to make the SITES program run. The proposed modified dam includes a 40 feet
wide weir with 6 feel wide by 1-foot high orifice located below the weir crest. A hydraulic
program was used to develop a discharge rating for this proposed spillway. The discharge rating
is considered conservative for this analysis.

(P ]



A hydraulic rating was developed for each of the left and right spillways adjacent to the dam and
for the upstream saddle. The spillway ratings were developed using standard hydraulic methods.
The modified plan does not include any changes to the existing auxiliary spillway other than
minor reshaping. The auxiliary spillways capacity ratings are the same for both the existing and
modified dams, Appendix 2 shows the calculations for the spillways. The table below is a
summary of peak elevations for the storm duration runs for the 75% PMF. The detailed SITES
runs for the existing dam and the 2-yr duration run for the modified dam are shown in Appendix

3
Summary of SITES Results for75% PMF

Storm Duration | Rainfall | Inflow Peak Peak Elev. Peak Elev.
(hours) (in) (cfs) Existing Dam | Modified Dam
| 13.04 12,706 195.59
2 17.17 15,383 195.83 195.82
3 19.95 14,813 195.81
6 2543 14,626 195.79
12 30.99 14,320 195.78
24 37.07 10,987 195.53
48 4022 6.381 195.04
72 43.22 4574 194.75
CONCLUTION

Hydraulically the existing embankment is significantly higher than the peak elevation produced
by the 75% PMF. The 2-hr duration is the most critical storm and the peak water surface
elevation is 195.83 ft. The top of dam clevation through the deep fill of the existing
embankment is ranges from 202.5 to 201.4. The low point in the embankment is elevation 198.4
at station 22480. The profile of the existing top of dam is shown in Appendix 1. The lowest
elevation for the modified embankment is 204.0

Prepared by:
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Appendix 1

General Plan and Profiles
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Appendix 2

Dam and Reservoir Data



STAGE-STORAGE

Existing Condition Maodified Condition
Area from Eiiifacs Area from
Elev,, Ft, Autocad-Existing, iyl Storage, | Elev, Ft. | AutoCad- | Modified | Storage,
SF Tl AcFt | Modified. SF | Area, Ac. |  Ac-Ft
184 0 0 0 | L=
1845 23861455 5.48 1.37 .
185 877479.54 20.14 7.77| 185 20.14 7.77
186 1739046.76 39.92 37.81] 186 | 3524025.40 80.90| 5830
187 2471753.14 56.74 86.14 R
188 3054273.54 70.12| 14957| 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| 13590 449.72
192 '6983564.27  160.32| 597.83| 192 | 855330611 196,36  928.59
193 8432472.91 193,58 774.78
194 1011928258 23231 987.72| 194 | 9441093.57| 21674 134168
195 11360436.57|  260.80| 1234.28
196 1274373841  292.56| 151095 196 |12265899.89| 28159 1840.00
197 14061744.35 322,81 1818.64 . _
198 | 15228487.60| 349.60 2471.19




Water

Surface,

ElL

92.5
93.0
93.5
94.0
94.5
95.0
95.5
896.0
96.5
97.0
NOTES:

North Saddle
Area from
AutoCad, SF

0.0

0.0
8835.1
38625.0
62302.7
84033.3
100471.2
109240.1
113660.5
113778.7

South Saddle
Area from
AutoCad, SF

1677.9
10360.4
18065.0
26283.6
34054.5
41966.2
58453.6
63183.2
67715.4
72767.2

Total
North &
South, SF

1677.9
12038.4
38938.5

103847.0
200204.2
326203.8
426128.5
658551.8
839927.7
1026473.6

SPILLWAY CAPACITY RATING

Area
Adjusted
for Scale,

16.8
120.4
389.4

10385
2002.0
3262.0
4861.3
6585.5
8399.3
10264.7

1. Capacity calculation are based on Manning's Formula
2. Cross sectional areas for the north and south saddle were measured from the profile in AutoCad. The profile scale is 1"=100' horizontal 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.

Water
Surface, EL

95.0
95.5
96.0
96.5
97.0

Mannings Wetted

n

value

0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

Perimeter,
Ft.

112

293

€04
1671
2215
2820
3325
3571
3677
3797

Hydraulic
Raduis

0.15
0.41
043
0.62
0.90
1.16
1.46
1.84
2.28
2.70

Left and Right Spillway Capacity Located @ Dam

Area, SF

S0
153.4
259.4
368.4
4380.4

200 feet width with 6:1 slopes
Mannings n w‘etted Hydraulic
Perimeter, .
value Raduis
Ft.
0.04 200 0.25
0.04 209 0.73
0.04 215 1.21
0.04 221 1.67
0.04 227 2.12

Slope,
Ft/Ft

0.002
0.002
0.002
0.002
0.002

Slope,
Ft/Ft

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

Velocity,
FPS

0.47
0.92
0.95
1.21
1.56
1.84
2.15
2,51
2.89
3.23

Velocity, Capacity,

FPS

0.66
1.36
1.89
2.34
2.75

CFS

33.0
207.9
439.8
863.0

1319.5

This spreadsheet is 2 combined capacity calculation for the left and right spillways adjacent to
the dam. A best fit template of the crest was used for the calculation. The template is 200
feet wide with 6:1 side slopes. This is a very conservative approximation of the capacity.

Saddle
Capacity,
CFS

79
110.8
369.9

1259.6
3117.7
5988.4
104333
16501.4
242755
331949

Spillway
at Dam
Capacity,
CFS

33.0
207.9
485.8
863.0

1319.5

Total
Spillway
Capacity,
CFS
7.9
110.8
369.9
1259.6
3117.7
6021.4
10641.2
16991.1
25138.5
345144



Appendix 3

Hydrology Data
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WinTR-5% Current Data Description

- Identification Data ---

User: BTS Date: 3/9/2014
Project: Warren Lake Units: Englieh
SubTitle: Areal Units: Acres
State: Texas

County: Harris
Filename: M:\PUBLIC\Projects - Current\Ince Engineering\Warren Lake\Hydrology\Warren Lake.wSS

-==- Sub-Area Data ---

Name Description Reach Arealac) RCN Te

Haat Wegt Channel cutlec 1877 79 3.238
Bast Eagt Channel Cutlet 1089 M 2.968

Total area: 2966 {ac)

~«« Storm Data --

Rainfall Depth by Rainfall Return Period

2-¥r 5-Yr 10-Yr 25-Yr 50-¥r 100-Yr 1-¥r
(in) (in) [in) {in) {in) {in} (in)
5.0 6.8 8.3 9.6 11.0 2.5 3.75
Storm Data Source: Harris County, TX (NRCS)
Rainfall Distribution Type: Type 11I

Dimensionless Unit Hydrcgraph: «<standards

Kirpich Method for 7¢

2385

T = 1,917 L = Lon‘gr.s'f.' travel distnce | miles = 28530"/5280
H H = Elev. dilfeeence in iwfwsker{, feel = 44 )
0.355
ng 2
- 5280

T

44

Tz 2.9 hrs,

WinTR-55, Version 1.00.10 Page 1 a/8/2014 1:17:31 BM
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Hydrologic Soil Group—Harris Counly, Texas
{Warren Lake)

20000

450 €00 220
- - — Foct
0 1500 3000 000
Map profection: Web Mercator Comey coondinales: WGSSA  Edge tics: UTM Zone 154 WGSS4

Natural Resources Web Soil Survey 21192014
Conservation Service Natlonal Cooperative Soll Survey Page 1 of4




Hydrolegic Soll Group—Harris County, Texas

Warren Lake

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Harris County, Texas (TX201)

~ Map unit symbol Map unit name | Rating | AcresinAol | Porcentof AOI
Ge Gessner fine sandy D 81.5 2.7%
loam, 0 to 1 percent
slopes, ponded |
HoA Hockdey fine sandy loam, B 1864 6.3%
0 1o 1 percent slopes
) ’ | -
HoB Hoddey line sandy losm, B 256 0.9%
1 1o 4 percent slopes
4 ] ,
Kr Kaly fine sardy loam, 0 ‘ C 201 0.7%
to 1 percent slopes
SeA Segno fine sandyloam, 0 C 124.4 4.2%
o 1 percent slopes l '
w Watar 258.2 8.7% l
Wo Waockley fine sandy loam C/D 2,2685 76.5% |
Totals for Area of Intorest 2,965.7 100.0%
|
i Natural Resources Web Soll Survey ik 21902014
Conservation Service National Cooperative Soil Survey Page 3of4d



Appendix 4

PMP and PMF Data



TCEQ REQUIREMENTS

SIZE CLASSIFICATION
: Impoundment A
Catigeey Maximum Storage (Acre-Foot) Hleight (F.)
Equal to or1 F)rcatcr than 15 and Equal to or Greater than 25 and
. Less than 1,000
Small ) Less than 40
Equal to or Greater than 50 and Ot (a6 T thisa 40
Less than 1,000
. Bapal t0.0¢ Greates thaty 1,000 Equal to or Greater than 40 and
Intermediate and Lese than 100
Less than 50,000
Large Equal to or Greater than 50,000 Equal to or Greater than 100
HYDROLOGIC CRITERIA FOR DAMS
Classification
Hazard, as defined in Size, as defined in | Minimum Design Flood
§299.14 of this title (relating §299.13 of this Hydrograph
to Hazard Classification title (expressed as a percentage
Critena) (relating to Size  |of the probable
Classification maximum flood (PMF)).
Criteria)
Small 25% PMF
Low Intermediate 25% PMF to 50% PMF
Large 50% to 75% PMF
Small 504 PMF
Significant Intermediate 50% PMF to 75% PMF
Large 75% to PMF
Small 75% PMF
High Intermediate 75% to PMF
Large PMF

When a range is given, the minimum flood hydrograph must be determined by straight-line interpolation within
the given range. Interpolation must be based on either height of dam or maximum storage capacity, whichever
results in the highest percentage of PMF. The interpolation for large, low-hazard dams for height must be
between end points of 100 feet and 50% PMF and 200 feet and 75% PMF. The interpolation for large, low-
hazard dams for maximum storage capacity must be between the end points of 50,000 acre-feet and 50% PMF
and 300,000 acre-feet and 75% PMF. The interpolation for large, significant-hazard dams for height must be
between end points of 100 feet and 75% PMF and 200 feet and PMF. The interpolation for large, significant-
hazard for maximum storage capacity must be between the end points of 50,000 acre-feet and 75% PMF and
300,006 acre-feet and PMF.




PROBABLE MAXIMUM PERCIPITATION (PMP) from HMR 51 and 52
Drainage Area

Freq. | 46mi’ | 1mi’ | 10mi’ | 100mi® | 200mi® | 1000 mi’ | 5000 mi’ | 10000 mi’
1-Hr | 170 1/| 19.40 | 1600 | 11.25 9.31 5.24 2.33 1.75
2Hr | 225 2/

3Hr | 262 2/

6Hr | 335 I/ 32.00 2460 | 1820 | 1010 7.60
12-Hr | 409 1/ 38.70 31.20 | 2490 | 1500 | 11.80
24-Hr | 49.0 I/ 47.10 39005 | 3320 | 2190 | 1760
48-Hr | 532 51.80 4430 | 3770 | 2660 | 2250
72-Hr | 572 U/ 55.70 4880 | 4130 | 3070 | 2650

1/ Interpolated from log-linear plot of DA mi’ vs rainfall inches for each freg.
2/ 1-HR, 2-Hr & 3-Hr PMP's interpolated from log-log plot of freq vs. rainfall inches,



DRAINAGE AREA, SQ. Ml.

4.6

10000

5-HR

PMP, RAINFALL VS. AREA

12.HR 24 HR48 HIR2-HR

7000

5000
4000

3000
2000

1000
700

500
400

300

200

100
70

50
40

30
20

—-
nN w ~N Q

10

15 20 26 30 35 40 45 &0
RAINFALL, IN.

’ T
56

65 70

PMP grf



Duration, Hr.

— . —p] - -— 4 “SHt= - - - . il
oy - — =3 P SIDUIRO T Wodws - - - 4 . —
a
] —— e S = b = = - N
i i = —— — e % - el - as - - - dae - —
| |
3 B oy - - - i
) 1
T
S b P W . b4 oé
i S R whidie '] E I~. - - - - ﬁr- 1 -
P S T W - o &
& e — Tos -
3 |
- - :
— : + - | - -
: : | 3
N :
= —— - ol S8 BS B BS "k
i | ] '
i )
e ! =3 11 o 1) e et B P o 0 e e e e o o - — : =
— 1] — AH
- r— oo 1 o 8 . -
==— oy " - Y . - -
] 1]
¢S i 14 - (i . H - - SN S B A .- - % |
R - - - +1 4
B3 - ? I* b =3 3 bt | omam
. ! ‘
| | .
) 1 i
I
oo - 4 N - 1 11
b - - cbescs - ‘ ' - = Ll
TEI W3 & EN RS &
- — - - . - - - -+ e -
N 3
3
! . e - 2 ] L - 1
1 Y . 4 -
| - 3 =
— —f - = - =P S W S ‘
A =
v - v = 1 -] - =
1 i
- - - a5
i = = - 22 -
1 ] * L3
4 1 : | 4 5 e g !
SRR e . — .
\ 1 :
- - - ] T =
‘ - F——1 S B -~ o kb
- Lo 1 el -
, R -
" - ; 3] ! . - :
{1 } : 3
-
i 9 i : ¥
e e - K B e SEES | 11 - L.
s}
: i -
' J
—— gy - - ¥
— -t bd by " " - F— - - - -~ +
i !
| . u
T o —— RSN e
—————— Lt} - - ———dt - — - - -
i 1 J z 5 iy ==
b | i
3 - - - S AT e
| or 1.61 sq.|m 5' ind o}
- - sl - . -

ST S -

N
B
S
Ny

? ) R ' TR SRR T A R

PMP Inches



PMP Rainfall Conversion to 75% PMP

Freq. PMP PMF  75% PMF 75% PMP
1-Hr 21.2 19.95 14.96 16.5
2-Hr 254 23.84 17.88 19.44
3-Hr 28.2 26.63 19.97 21.52
6-Hr 33.9 32.32 24.24 25.8
12-Hr 40.7 39.11 29.33 30.9
24-Hr 49.1 475 35.63 37.21
48-Hr 53.9 523 39.23 40.82
72-Hr 57.5 5.9 4193 43.52




Appendix 5

SITES Analysis



SITES

Summary Table

75%PMP 12hr TS%PMP 1hr T5%PMP 24hr 75%PMP 2hr 75%PMP 3hr 75%PMP 48hr
'Site Identificason 1 1 1 1 1 1
' Viatershed Runoff Curve Number 0. 90. 20. 50, 90. 90.
_Total Watershed Drainage Area (Sg.Miles) 4.63 4.63 463 4.63 4.63 4.63
_Watershed Time of Concentration (Hours) 3.20 3.20 3.20 320 3.20 3.20
_SDH Raintall Total (Inches) N/A N/A NA NA /A N/A
+.SOH Raindall Duragon (Hours) N/A NA NA NA NA N/A
"FBH or Storm Ranfat Total (inchas) 30.99 13.04 37.07 17,17 19.95 “Te022
FBH o Storm Ranfal Duratica (Hours) 12.0 1.0 240 20 3.0 48.0
SOH Inflow Peak (CFS) N/A NA NA N/A “TNA NIA
F_g_tc or Storm mnw Peak (CFS) 14319.7 127060 10986.7 15382.9 148133 6380.7
(Fest) 182.00 192,00 192.00 192.00 192.00 182.00
Mlmum WS SDH N/A N/A NA NA N/A N/A
Maximum WS FBH cr Storm (Fest) 195.78 195.69 195.53 195.83 185.81 185.04 —
snnragg Storage a1 Max. WS FBH or Storm (Acre-F1) 849.4 785.4 778.3 863.6 857.9 646.2
Top Dam (Feet) NIA NIA NA NA NA NA
Storage. Top Dam (Acre-Ft) N/A = N/A NA NA _ NA NA
_Emb. Yardage (CY) N/A NA NA NA WA N/A
N/A N/A N/A NA N/A N/A
378 Drawdown (Days) MNIA N/A NA NA N/A N/A
PS Crast (Feet) 192.00 182.00 192.00 192.00 192.00 152.00
‘ Ps Number of Conduits N/A N/A NA NA N/A N/A
r (inches) NIA NA NA NA N/A O INA
PS Conduit N/A N/A N/A NA NA N/A
_PS Conduit Width (Feet) N/A N/A NA NA N/ N/A
PS Conduit Area {Sq. ) N/A N/A N/A NA | N/A N/A
Storaga, PS Crest (Acre-F1) ) NIA NA NA A NA N/A
PS n’;dmms Crest (CFS) 2.0 2.0 2.0 20 20 2.0
PS Dizcharge for SOH (CFS) N/A NIA N/A NA NA NA
|PS Discharge FBH or Storm (CFS) 171 16.3 16.1 17.3 17.2 123
AS Crast (Feet) 192.50 182.50 192.50 192.50 ' 192.50 192.50
Storaga, AS Crest (Acre-Ft) 84.2 842 84.2 84,2 842 842
AS Viidth (Feet) N/A N/A N/A N/A | N/A N/A
AS Exit Slopa (%) NA N/A NA NA /A NA
AS Ret. Curve indax N/A N/A N/A NA N/A N/A
AS Veq. Cover Factor N/A NIA N/A NJA . NA N/A
AS Maintenance Cede N/A N/A NIA NA /A N/A
AS Max, Head SDH (Feet) N/A NA NA NA N/A N/A
SDH/Storm (CFS) N/A NA NA NA /A NIA
AS Exit Velocity SDH or Storm (FUS) N/A N/A NIA NA N/A N/A
AS Stress SDH or Storm {Lb./Sg.Ft.) N/A N/A N/A N/A NA N/A
Hp FEH or Stom (Feet) 3.28 3.08 3.03 333 331 2.54 a
_AS Peak DI FBH/Stoem (CFS 14178 11704, 10959, 14814, 14551, 5358,
AS Integ. Dist. FBH or Storm (Feat) N/A NIA NIA NA N/A N/A
Oe'B FBH (Acre-FUFy) N/A N/A N/A NA N/A N/A
Unceatrelled Area (Sq.Miles) 4.63 = 463 463 | 4.63 4.63 4.63
 Number of Erforg 0 Q 0 0 0 Q
_Number of Wamings 0 Q a 0 0 Q




SIIES

Summary Table
| 75%PMP Ghr TE%PMP T2hr 75%PMP
| Site identiication i T i
| Watershed Runoff Curve Number 80. 90. 90.
Total Watershed Dranage Area (Sq.Miles) 463 4.63 4.63
Watershed Time of Concentration (Hours) 320 320 3.20
_SDH Rainfal Total (Inches) NA NA N/A
_SDH Rainfal Duration (Hours) /A NiA N/A
» m Raindall Total {Inches) 2543 43.23 1717
_FBH ¢r Storm | . ours) 6.0 72.0 2.0
_SDH Inflow Peak (CFS) B WA NA NiA
_FBH or Storm Inflow Peak (CFS) 14626.4 4573.9 153829
initial A r Elavation (Feet) 192.00 192.00 _192.00
_Maximumn WS SDH (Fest) NA N/A N/A
Maximum WS FBH or Storm (Fest) 195.79 194.75 195,82
_Storage at Max. WS FBH or Storm (Acre-F1) 852.3 572.1 862.2
Top Dam (Feet} NA N/A NA
Top Dam NA N/A NA
Emb. Yardage (CY) N/A N/A /A
PSH Drawdoan (Days) NA NAA N/A
378 Drawdown (Days) NA N/A N/A
_PS Crest (Feet) 192.00 192.00 192.00
_PS Number of Conduits NA N/A NA
. PS Conduit Diameter {Inches) NA N/A A
P. it Hel N/A N/A N/A
PS Conduit Width {Feat) NA N/A N/A
PS Conduit Area (Sg, Feat) NA N/A N/A
Sterage. PS Crest {Acre-Ft) NA N/A N/A
PS Discharge at AS Crest (CFS) 20 2.0 6.0
_PS Discharge for SDH (CFS) NA A /A
_PS Discharge FBH or Storm (CFS) 17.1 11.0 165.7
AS Crest 192.50 1982.50 182.50
Storage. AS Crest (Acre-Fi) B2 842 3.5
_AS Width (Fest) N/A N/A NUA
_AS Ext Siope (%) _ NA NA NA
_AS Ret. Curve Index NA N/A N/A
_AS Veg. Cover Factor N/A NA N/A
AS Maintenance Code NA N/A . N/A
AS Max. Head SDH (Feeat) N/A WA NA
AS Peak Discharge SDH/Storm (CFS) NA N/A NA
| i ity SOH or Storm ({FUS) NA N/A N/A
AS Stress SDH or Storm (Lb/Sq.Ft)) NA N/A N/A
| Hp FBH or Storm (Feat) 329 225 3.32
AS Peak D FBH/Starm (C 14242 4563. 14717
AS Integ. Dist. FBH or Stoem (Feet) A NA NA
Oa/B FBH or Storm {Acre-FUFt) WA N/A MNAA
| Uncontrolled Drainage Area (Sq.Miles) 4.63 4.63 4.63
Numbar of Errcy 0 o |0
Number of Warnings 0 1] 0




75%PMP lhr.ouT
A A A AT AR AR A AR ARE R LR R R AR EAANANRARRR SRR e e o R e RN AR RN et s et
SITES XEQ 03/10/2014 WATER RESOURCE SITE ANALYSIS COMPUTER PROGRAM
VER 2005.1.7 (USER MANUAL - DATED DECEMBER 2005)
TIME 08:20:32

RARRAR DR EA SR AR A SRR L Lo bbb e 80_80 LIST OF INPUT Data kbt bthdtt bttt bttt s

SITES 01/01/2005 4.634375 18
SAVMOV 0 101
SAVMOV 101 1
* 1-Hr 75% Pmp
STRUCTURE 1 warren Lake
192 160 Q0
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
195.5 277 16 10641
196 292 18 16991
196.5 307 19 25138
197 322 20 34514
ENDTABLE
WSDATA 51 AC 90 2966 32
STORM 1
RAINTABLE TCEQlL %. Tgeq 1-hr 1
ENDTABLE
POOLDATA ELEV 192 192 ,
GRAPHICS I
GO,STORM QLI TCEQL 13.04 192
SAVMOV 2 101 1 1
ENDJOB

R R R R e R R R R I A R S R R R R R R R R A R R L L R A AN A A AN AL N LR REO AN AN NN AN NN N NN

1SITES XEQ 03/10/2014 ~-vvvvvmcane- COMMENT PAGE =======ms=-smceccceceemam—aa-
VER 2005.1.7 WSID =
1-Hr 75% PP

fickdek MESSAGE - DRAINAGE AREA FROM WSDATA CONTROL BEING CONVERTED FROM
ACRES TO SQUARE MILES FOR COMPUTATION PURPOSES.

ISITES === == e e e e e e e e e e e e e e e
XeQ 03/10/2014 WSID=
VER 2005.1.7 warren Lake SUBW= 1
TIME 08:20:32 SITE = 1 PASS= i PART= 1
e AR AN AANAAN AN IR DR SRR O NN sASIC Data SLELVLERET VLNV NNNNNE LS AN NN SLES
CLIMATE AREA - NOT DEFINED DESIGN CLASS C
STORM DISTRIBUTION.....TCEQ 1l-hr
PRECIP. - STORM RF DURATION RF TABLE
13.04 1.00 TCEQL
WSDATA - CN DA-SM TC/L -/H QRF
90.00 4.63 3.20 0.00 0.00

Page 1



SITEDATA- PERM POOL CREST PS FP SED VALLEY FL 3787
0.00 192.00 192.00 0.00 NO
BASEFLOW INITIAL EL EXTRA VOL SITE TYPE
0.00 0.00 0.00 SIMULATION
PSDATA - NO. COND COND L DIA/W -/H
0.00 0.00 0.00 0.00
PS N KE WEIR L T™W EL
0.000 0.00 0.00 0.00
2ND STG ORF H ORF L START AUX.
0.00 0.00 0.00 192.00
ASCRESTS -  AUX.1 AUX, 2 AUX.3 AUX. 4 AUX.S
0.00 0.00 0.00 0.00 0.00
AUX.Data - REF.NO. RETARD., Ci TIE STATION INLET LENGTH
0 0.00 0.00 0
AUuX.Data - INLET N SIDE SLOPE EXIT N EXIT SLOPE ACTUAL AUX? ‘
0.000 0.00 0.000 0.000 NO
BTM WIDTH - Bwl BW2 BW3 Bw4 BWS
0.00 0.00 0.00 0.00 0.00
PEITES =i o o om0 0 0 0 0 0 0 0 0
XEQ 03/10/2014 WSID=
VER 2005.1.7 warren Lake SUBW= 1
TIME 08:20:32 SITE = 1 PASS= i ) PART= 2
CREST PS 192.00 FT 0.0 ACFT 160.00 ac 0.0 CFs
SED ACCUM 192.00 FT 0.0 ACFT 160.00 acC 0.0 CFS
AUX. CREST 192.50 FT 84.2 ACFT 177.00 AC 2.0 CFS
PS STORAGE 84.2 ACFT, BETWEEN AUX. CREST AND SED. ACCUM ELEVATIONS.
START ELEV 192.00 FT 0.0 ACFT 160.00 AC 0.0 CFS
STORM HYD D= 1.00 HR P= 13.04 IN Q= 11.80 IN DA= 4.63 SM
TC= 3.20 HR CN= 90.00 VOL=  2915.4 ACFT
PEAK = 12706.0 CFS, AT 2.4 HRS.

75%pPMP 1hr.ouT

A R A A A A A A AN AR AR AR AR LR G R e O e RN RN AN RN NG C OO OO RO R RN W R RO R e N D WY

RATING TABLE DEVELOPED,

SITE = 1

WITH PS AND AUX. GIVEN - NO ASDATA RECORD GIVEN.

RATING TABLE NUMBER 2

ELEV. Q-TOTAL

FEET CFS
1 192.00 0.00
2 192.50 2.00
3  193.00 115.00
4 193.50 376.00

Q-PS Q-AUX. VOLUME AREA
CFS CFS AC-FT ACRE
0.00 0.00 0.00 160.00
2.00 0.00 84.25 177.00
4,00 111.00 176.75 193.00
6.00 370.00 278.00 212.00



75%pMp 1hr.ouT
194.00 1268.00 8.00 1260.00 389.00 232.00
194.50 3128.00 10.00 3118.00 508.75 247.00
195.00 6033.00 12.00 6021.00 635.50 260.00
195.50 10657.00 16.00 10641.00 769.75 277.00
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 34514.00 1219.00 322.00

ROUTING OF STORM HYDROGRAPH STARTS AT ELEVATION  192.00

[tele i Re RV

ROUTED BTM WIDTH MAX ELEV VOL-MAX AREA-MAX AUX.-HP VOL-AUX.
RESULTS FT FT ACFT AC FT ACFT
STORM HYD 0.0 195.59 793.6 279.6 3.09 709.3
feddd MESSAGE - ROUTING ONLY: NO AUXILIARY SPILLWAY ANALYSIS

PEAK - CFS Q-PS Q-AUX. Q-TOT.

DISCHARGE = 16. 11704, 11721.
Inflow Hyd 1 PSH-Peak = 11720.50 CcFs at 2.64 hrs., Location Point

HYDOUT 1 1

1SITES....JOB NO. 1 COMPLETE.

-

0 SUBWATERSHED(S) ANALYZED.

1 STRUCTURE(S) ANALYZED.

1 HYDROGRAPHS ROUTED AT LOWEST SITE.

0 TRIALS TO OBTAIN BOTTOM WIDTH FOR SPECIFIED STRESS OR VELOCITY.

PR R A RN e R e e R e e R P R R R R R RN R R R S R R R L R R R RS R X L AN LAV SR LR LR AR e AN d

SETES w5094 COMPUTATIONS COMPLETE

>>> SITE SUBWS  SUBWS DA CURVE TC TOTAL DA TYPE STRUC <<

1D 1D (SQ MI) NO. (HRS) (SQ MI) DESIGN CLASS
1 1 4.63 90. 3.20 4.63 TRGO C
PASS DIA./ AUX.CREST BTM. MAX. MAX. EMB., INTEGR.* EXIT* TYPE
NO. WIDTH ELEV WIDTH - HP ELEV VOL.  DIST. VEL. HYD
CGN/FT)  (FT) (FT) (FT) (FT) (cy) (FT)  (FT/SEC)
10 0.0 192.5 0.0 3.1 195.6 0, 0. 0.0 STORM HYD

# INTEGRITY DIST. AND EXIT VEL. VALUES ARE BASED ON THE ROUTED
HYDROGRAPH SHOWN UNDER TYPE HYD.
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https://34514.00
https://34S34.00
https://25138.00
https://251S7.00
https://1-6991.00
https://17009.00
https://10657.00

75%PMP 1hr.ouT
S5ITES..csns .SUMMARY TABLE 1 COMPLETED.

NRCS SITES VERSION 2005.1.7 ,01/01/2005
FILES

{nPUTZ = m:\PUBLIC\Projects - Current\Ince Engineering\Warren Lake\SITES\75%PMP
r.n2c
ggTPUT = m:\PUBLIC\Projects - Current\Ince Engineering\Warren Lake\SITES\75%PMP
r.ouT
DATED 03/10/2014 08:20:32

FILE GEN. = m:\PUBLIC\Pro{ects - current\Ince Engineering\warren
Lake\SITES\75%PMP 1lhr.DEC DATED 03/10/2014 08:20:32

GRAPHICS FILES GENERATED

OPTION "L" = m:\PUBLIC\Projects - Current\Ince Engineering\Warren Lake\SITES\75%PMpP
1hr.DRG DATED 03/10/2014 08:20:32

OPTION "P" = m:\PUBLIC\Projects - Current\Ince Engineering\Warren Lake\SITES\75%pPmpP
1hr.pHy DATED 03/10/2014 08:20:32
OPTION "E" = m:\PUBLIC\Projects - current\Ince Engineering\warren Lake\SITES\75%PmMP

lhr.DEM DATED 03/10/2014 08:20:32
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75%PMP 2hr.ouT
PR B R R L Rt R R L e 2t 2222 21222223 3T SR S R LSS S22 222 2 2 4 2 2 40 41
SITES XEQ 03/10/2014 WATER RESOURCE SITE ANALYSIS COMPUTER PROGRAM
VER 2005.1.7 (USER MANUAL - DATED DECEMBER 2005)
TIME 08:20:35

EERDRCERRRNESTEE T L RS LR LS 80-80 LIST OF INPUT Data HhAYAEAT OSSR RER SRt nD

SITES 01/01/2005 4.634375 18
SAVMOV 0 101
SAVMOV 101 1 1
% 2=Hr 75% pmp
STRUCTURE 1 warren Lake
192 160 (1]
192.5 177 2 4}
193 193 4 111
193.5 212 6 370
194 232 8 1260
194.5 247 10 3118
195 260 12 6021
195.5 277 16 10641
196 292 18 16991
196.5 307 19 25138
197 322 20 34514
ENDTABLE
WSDATA S5C1 AC 90 2966 32
STORM 2
RAINTABLE TCEQ2 2 TCEQ 2-hr
0 0.6 1
ENDTABLE
POOLDATA ELEV 192 192
GRAPHICS I
GO,STORM QLI TCEQ2 1737 192
SAVMOV 2 101 1 1
ENDJOB

Velefe b e e e de ety e el te tede de de e de de e e e e de de de dede de B de e de e de 2o dede e e e e e de o de ot o e e Ve S o W o o o e o e e e o o O O Y Y Y

1SITES XEQ 03/10/2014 -----cccecean COMMENT PAGE —-=--===========mooo—ooooooooe
VER 2005.1.7 WSID =
2-Hr 75% PMP

witt MESSAGE - DRAINAGE AREA FROM WSDATA CONTROL BEING CONVERTED FROM
ACRES TO SQUARE MILES FOR COMPUTATION PURPOSES.

3 1
XEQ 03/10/2014 WSID=
VER 2005.1.7 warren Lake SUBW= 1
TIME 08:20:35 SITE = 1 PASS= 18 PART= 1
L X a2 et Rt et 848 2:2:8 3-8 88 2 87 BASIC Data AANEANE AT INAANARNNNANANARNERSESESESESS
CLIMATE AREA - NOT DEFINED DESIGN CLASS C
STORM DISTRIBUTION.....TCEQ 2-hr
PRECIP., - STORM RF DURATION RF TABLE
17.17 2.00 TCEQ2
WSDATA - CN DA-SM TC/L -/H QRF
90.00 4.63 3.20 0.00 0.00

page 1



75%PMP 2hr.ouT

SITEDATA- PERM POOL CREST PS FP SED VALLEY FL 3787
0.00 192.00 192.00 0.00 NO
BASEFLOW INITIAL EL EXTRA VOL SITE TYPE
0.00 0.00 0.00 SIMULATION
PSDATA - NO. COND COND L DIA/W -/H
0.00 0.00 0.00 0.00
PS N KE WEIR L ™ EL
0.000 0.00 0.00 0.00
2ND STG ORF H ORF L START AUX.
0.00 0.00 0.00 192.00
ASCRESTS -  AUuX.1 AUX. 2 AUX. 3 AUX.4 AUX. 5
0.00 0.00 0.00 0.00 0.00
AUX.Data - REF.NO. RETARD. Ci  TIE STATION INLET LENGTH
0 0.00 0.00 0
AUX.Data - INLET N SIDE SLOPE EXIT N EXIT SLOPE ACTUAL AUX?
0.000 0.00 0.000 0.000 NO
BTM WIDTH - Bwl BW2 BwW3 Bw4 BWS
0.00 0.00 0.00 0.00 0.00
LSITES = m mmmmomm mm m mm  mm m mm mmmm mm
XEQ 03/10/2014 WSID=
VER 2005.1.7 warren Lake SUBW= 1
TIME 0B:20:35 SITE = 1 PASS= 1 PART= 2
CREST PS 192.00 FT 0.0 ACFT 160.00 AC 0.0 CFs
SED ACCUM 192.00 FT 0.0 ACFT 160.00 AC 0.0 CFsS
AUX. CREST 192.50 FT 84.2 ACFT 177.00 AC 2.0 CFs
PS STORAGE 84.2 ACFT, BETWEEN AUX. CREST AND SED. ACCUM ELEVATIONS.
START ELEV 192.00 FT 0.0 ACFT 160.00 AC 0.0 CrFs
STORM HYD D= 2.00 HR P= 17.17 IN Q= 15.91 1IN DA= 4.63 sSM
TC= 3.20 HR CN= 90.00 VvOoL=  3931.2 ACFT
PEAK = 15382.9 CFS, AT 3.1 HRS.

A R S P A A A A A A A A A A A A A AR A AN A A AR A AN AA AR A R AR AR AN AR St S

RATING TABLE DEVELOPED, SITE = 1 :
WITH PS AND AUX. GIVEN = NO ASDATA RECORD GIVEN.

RATING TABLE NUMBER 2

ELEV. Q-TOTAL Q-PS Q-AUX. VOLUME AREA

FEET CFS CFS CFS AC-FT ACRE
1 192.00 0.00 0.00 0.00 0.00 160.00
2 192.50 2.00 2.00 0.00 84.25 177.00
3 193.00 115.00 4.00 111.00 176.75 193.00
4 193.50 376.00 6.00 370.00 278.00 212.00
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75%PMP 2hr.OUT
194.00 1268.00 8.00 1260.00 389.00 232.00
194.50 3128.00 10.00 3118.00 508.75 247.00
195.00 6033.00 12.00 6021.00 635.50 260.00
195.50 10657.00 16.00 10641.00 769.75 277.00
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 34514.00 1219.00 322.00

ROUTING OF STORM HYDROGRAPH STARTS AT ELEVATION  192.00

Se~NcYwW

ROUTED BTM WIDTH MAX ELEV  VOL-MAX AREA-MAX  AUX.-HP  VOL-AUX.
RESULTS FF FT ACFT AC FT ACFT
STORM HYD 0.0 195.83 863.2 286.9 3.33 779.0

jetetit MESSAGE - ROUTING ONLY: NO AUXILIARY SPILLWAY ANALYSIS

PEAK - CFS Q-PS Q-AUX. Q-TOT.
DISCHARGE = 2 b g 14814, 14831.
Inflow Hyd 1 PSH-Peak = 14830.94 CFS at 3.05 hrs., Location Point
HYDOUT 1 1

1SITES....JOB NO. 1 COMPLETE.

- W -

0 SUBWATERSHED(S) ANALYZED.

1 STRUCTURE(S) ANALYZED.

1 HYDROGRAPHS ROUTED AT LOWEST SITE.

0 TRIALS TO OBTAIN BOTTOM WIDTH FOR SPECIFIED STRESS OR VELOCITY.

PR R R RN R R R e L R e 2R S R e L e L SRR R AR R AN ARE RN LR P L OR SO L LR ON OO 0P OBRRONOCDOAYOONEY

SITES..... COMPUTATIONS COMPLETE

>>> SITE SUBWS  SUBWS DA  CURVE TC TOTAL DA TYPE STRUC <<

1D 1D (SQ MI) NO. (HRS) (SQ MI) DESIGN CLASS
1 1 4.63 90. 3.20 4.63 TRGEO C
PASS DIA./ AUX.CREST BTM. MAX, MAX, EMB. INTEGR.* EXIT* TYPE
0. WIDTH ELEV WIDTH HP ELEV VOL. DIST. VEL. HYD
(IN/FT) (FT) (FT) (FT) (FT) cy) (FT) (FT/SEC)
1 0.0 192.5 0.0 3.3 195.8 0. 0. 0.0 STORM HYD

* INTEGRITY DIST. AND EXIT VEL, VALUES ARE BASED ON THE ROUTED
HYDROGRAPH SHOWN UNDER TYPE HYD.
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https://34S14.00
https://34534.00
https://25138.00
https://25157.00
https://16991.00
https://17009.00
https://10641.00

75%PMP 2hr.ouT
SYITEScscucns SUMMARY TABLE 1 COMPLETED.

NRCS SITES VERSION 2005.1.7 ,01/01/2005
FILES

g:PUTZ = m:\PUBLIC\Projects - Current\Ince Engineering\warren Lake\SITES\75%PMP
r.n2c
ggTPUT = m:\PUBLIC\Projects - Current\Ince Engineering\warren Lake\SITES\75%PMP
r.ouT
DATED 03/10/2014 08:20:35

FILE GEN, = m:\PUBLIC\Pro{ects - Current\Ince Engineering\warren
Lake\SITES\75%PMP 2hr.DEC DATED 03/10/2014 08:20:35

GRAPHICS FILES GENERATED

OPTION "L" = m:\PUBLIC\Projects - Current\Ince Engineering\warren Lake\SITES\75%PMP
2hr.DRG DATED 03/10/2014 08:20:35

OPTION "P" = m:\PUBLIC\Projects - Current\Ince Engineering\warren Lake\SITES\75%PMP
2hr.DHY DATED 03/10/2014 08:20:35
OPTION "E" = m:\PUBLIC\Projects - Current\Ince Engineering\warren Lake\SITES\75%PMP

2hr.DEM DATED 03/10/2014 08:20:35

Page 4



75%PMP 3hr.ouT

AR AN AAARNERAR IR GV AN AN D ERN VLSRN RNTAANANAN SR A2 oot oot e RPN eLN2RD

SITES XEQ 03/10/2014 WATER RESOURCE SITE ANALYSIS COMPUTER PROGRAM
¥§R Zggsé%.gs (USER MANUAL - DATED DECEMBER 2005)
ME 08:20:

RN ERARRARIVNERRReERCREdeR e Rt 80_80 LIST OF INPUT Data kbbb itttk hhttnt

SITES 01/01/2005 4,634375 18
SAVMOV 0 101
SAVMOV 101 1 1
b/ 3-Hr 75% PmMpP '
STRUCTURE 1 warren Lake
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
195.5 271 16 10641
196 292 18 16991
196.5 307 19 25138
197 322 20 34514
ENDTABLE
WSDATA 51 AC 90 2966 3.2
STORM 3
RAINTABLE TCEQ3 3 TCEQ 3-hr
0 0.5 0.75 1
ENDTABLE
POOLDATA ELEV 192 192
GRAPHICS 1
GO,STORM QLI TCEQ3 19.95 192
SAVMOV 2 101 1 1
ENDJOB

Tededetfededededededede dede e de te e B A e e e Y Y W A A e AR A AR AR R AT AR AR AR AR AN A AT A AN AR AR

1SITES XEQ 03/10/2014 ------------- COMMENT PAGE ----=-====-=cc-ccccacccamnnanan
VER 2005.1.7 WSID =
3-Hr 75% PMP

Wik MESSAGE - DRAINAGE AREA FROM WSDATA CONTROL BEING CONVERTED FROM
ACRES TO SQUARE MILES FOR COMPUTATION PURPOSES.

SITES === mmmmmmmmmm = e
XEQ 03/10/2014 WSID=
VER 2005.1.7 warren Lake SUBW= 1
TIME 08:20:36 SITE=1 PASS= ! b PART= 1
NAAAAAANNNAANNRENEERNRERNENSEREDRR BASIC Data t 2222233332223 23322222 2222222 2-2 2 23
CLIMATE AREA - NOT DEFINED DESIGN CLASS C
STORM DISTRIBUTION..... TCEQ 3-hr
PRECIP. - STORM RF DURATION RF TABLE
19.95 3.00 TCEQ3
WSDATA -~ CN DA-SM TC/L -/H QRF
90.00 4,63 3.20 0.00 0.00
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SITEDATA- PERM POOL CREST PS FP SED VALLEY FL 3787
0.00 192.00 192.00 0.00 NO
BASEFLOW INITIAL EL EXTRA VOL SITE TYPE
0.00 0.00 0.00 SIMULATION
PSDATA - NO. COND COND L DIA/W -/H
0.00 0.00 0.00 0.00
PS N KE WEIR L TW EL
0.000 0.00 0.00 0.00
2ND STG ORF H ORF L START AUX,
0.00 0.00 0.00 192.00
ASCRESTS - AUX.1 AUX, 2 AUX.3 AUX.4 AUX. S5
0.00 0.00 0.00 0.00 0.00
AUX.Data - REF.NO. RETARD. Ci TIE STATION INLET LENGTH
0 0.00 0.00 0
AUX.Data - INLET N SIDE SLOPE EXIT N EXIT SLOPE ACTUAL AUX?
0.000 0.00 0.000 0.000 NO
BTM WIDTH - BwWl BwW2 BW3 Bw4 BWS
0.00 0.00 0.00 0.00 0.00
ISTTES = mmmm e e e e e o e e e e e e e
XEQ 03/10/2014 WSID=
VER 2005.1.7 warren Lake SUBwW= 1
TIME 08:20:36 SITE=1 PASS= 1 PART= 2
CREST PS 192.00 FT 0.0 ACFT 160.00 AcC 0.0 CFS
SED ACCUM 192.00 FT 0.0 ACFT 160.00 ac 0.0 CFS
AUX. CREST 192.50 FT 84.2 ACFT 177.00 AC 2.0 CFS
PS STORAGE 84.2 ACFT, BETWEEN AUX. CREST AND SED. ACCUM ELEVATIONS.
START ELEV 192.00 FT 0.0 ACFT 160.00 AC 0.0 CFs
STORM HYD D= 3.00 HR P= 19.95 IN Q= 18.68 IN DA= 4.63 SM
TC= 3.20 HR CN= 90.00 VOL=  4616.0 ACFT
PEAK = 14813.3 CFS, AT 3.3 HRS.

RELRCLLLLRLR PR LN ELL LR RARNLRP LR RQ QLR OQARACARARGRARQVOCDOGON NGOG RN NN NS

RATING TABLE DEVELOPED,

75%pmP 3hr.ouT

SITE = 1

WITH PS AND AUX. GIVEN - NO ASDATA RECORD GIVEN.

RATING TABLE NUMBER 2

ELEV. Q-TOTAL
FEET CFS
1 192.00 0.00
2 192.50 2.00
3 193.00 115.00
4 193.50 376.00

Q-PS Q-AUX. VOLUME AREA
CFS CFS AC-FT ACRE
0.00 0.00 0.00 160.00
2.00 0.00 84.25 177.00
4,00 111.00 176.75 193.00
6.00 370.00 278.00 212.00

pPage 2



75%PMP 3hr.ouT
194.00 1268.00 8.00 1260.00 389.00 232.00
194.50 3128.00 10.00 3118.00 508.75 247.00
195.00 6033.00 12.00 6021.00 635.50 260.00
195.50 10657.00 16.00 10641.00 769.75 277.00
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 34514.00 1219.00 322.00

ROUTING OF STORM HYDROGRAPH STARTS AT ELEVATION 192.00

WA~

ROUTED BTM WIDTH MAX ELEV ~ VOL-MAX AREA-MAX  AUX.-HP  VOL-AUX.
RESULTS FT FT ACFT AC FT ACFT
STORM HYD 0.0 195.81 857.3 286.3 331 773.1
wxek® MESSAGE - ROUTING ONLY: NO AUXILIARY SPILLWAY ANALYSIS

PEAK - CFS Q-PS Q-AUX. Q-TOT.

DISCHARGE = 1T, 14551. 14568.
Inflow Hyd 1 PSH-Peak = 14568.37 CFS at 3.46 hrs., Location Point

HYDOUT 1 1

1SITES....JOB NO. 1 COMPLETE.

-

0 SUBWATERSHED(S) ANALYZED.

1 STRUCTURE(S) ANALYZED.

1 HYDROGRAPHS ROUTED AT LOWEST SITE.

0 TRIALS TO OBTAIN BOTTOM WIDTH FOR SPECIFIED STRESS OR VELOCITY.

AN A A T A A A A A A A A N A A A A A A A A A A R A A A A A A A A A A AR A A AR AR A AR A A AN AN A AR R AR

SITES. ;s +5 COMPUTATIONS COMPLETE

>»>> SITE SUBWS  SUBWS DA  CURVE TC TOTAL DA  TYPE STRUC <<<

10 10 (sQ MI)  NO. (HRS) (SQ MI) DESIGN  CLASS
i) 14 4.63 90. 3.20 4.63 TR60 C
PASS DIA./ AUX.CREST BTM. MAX.  MAX.  EMB. INTEGR.® EXIT®  TYPE
NO. WIDTH  ELEV ~ WIDTH HP ELEV  VOL. DIST. VEL. HYD
(In/FT)  (FT) (FT) (FT) (F) (@) (FT)  (FT/SEC)
i 0 0.0 192.5 0.0 3.3 195.8 0. 0. 0.0 STORM HYD

# INTEGRITY DIST. AND EXIT VEL. VALUES ARE BASED ON THE ROUTED
HYDROGRAPH SHOWN UNDER TYPE HYD.
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75%PMP 3hr.ouT
STTES . oo assas SUMMARY TABLE 1 COMPLETED.
NRCS SITES VERSION 2005.1.7 ,01/01/2005
FILES
§:$?32c= m:\PUBLIC\Projects - Current\Ince Engineering\warren Lake\SITES\75%PMP
ggI?gETs m:\PUBLIC\Projects - Current\Ince Engineering\warren Lake\SITES\75%PMpP
DATED 03/10/2014 08:20:36

FILE GEN. = m:\PUBLIc\Pro{ects - Current\Ince Engineering\warren
Lake\SITES\75%PMP 3hr.DEC DATED 03/10/2014 08:20:36

GRAPHICS FILES GENERATED

OPTION "L" = m:\PUBLIC\Projects - Current\Ince Engineering\warren Lake\SITES\75%PmMP
3hr.DRG DATED 03/10/2014 08:20:36

OPTION "P" = m:\PUBLIC\Projects - Current\Ince Engineering\warren Lake\SITES\75%PmMP
3hr.DHY DATED 03/10/2014 08:20:36

OPTION "E" = m:\PUBLIC\Projects - Current\Ince Engineering\warren Lake\SITES\75%PMP
3hr.DEM DATED 03/10/2014 08:20:36
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75%PMP 6hr.oUT
e e e L e R e RN RN R L L L 2L L L VL L L LN RO L0V C OO NGO RNV RN AANVESSCS RN DRSS
SITES XEQ 03/10/2014 WATER RESOURCE SITE ANALYSIS COMPUTER PROGRAM
VER 2005.1.7 (USER MANUAL - DATED DECEMBER 2005)
TIME 08:20:39

ehh bt bbbttt nnDoL bbbt oe 80-80 LIST OF INPUT Data Rhhb bbbttt

SITES 01/01/2005 4.634375 18
SAVMOV 0 101
SAVMOV 101 1 1
* 6-Hr 75% PMP
STRUCTURE 1 warren Lake
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
195.5 277 16 10641
196 292 18 16991
196.5 307 19 25138
197 322 20 34514
ENDTABLE
WSDATA 51 AC 90 2966 3.2
STORM 6
RAINTABLE TCEQ6 6 TCEQ 6-hr
0 0.6 0.8 1
ENDTABLE
POOLDATA ELEV 192 192
GRAPHICS I
GO,STORM QLI TCEQ6 25.43 192
SAVMOV 2 10 1 1
ENDJOB

R A A A A AR S AR R AR AN A AN AR R R RN AR RO RO RO LR RO C N ARV AR D D

1SITES XEQ 03/10/2014 ------=====-~ COMMENT PAGE ---==-==-==----eccccccmenca—ea-
VER 2005.1.7 WSID =
6-Hr 75% PMP

FheEE MESSAGE - DRAINAGE AREA FROM WSDATA CONTROL BEING CONVERTED FROM
ACRES TO SQUARE MILES FOR COMPUTATION PURPOSES.

LSITES === = = m e e e e e e e e e e
XEQ 03/10/2014 WSID=
VER 2005.1.7 warren Lake SUBW= 1
TIME 08:20:39 SITE = 1 PASS= 1 PART= 1
RhekRESGOENIOVINNROOS R OYROYOY BASIC Data NEABEANEENEENANARAANANAAA AL SRS
CLIMATE AREA - NOT DEFINED DESIGN CLASS C
STORM DISTRIBUTION..... TCEQ 6-hr
PRECIP. - STORM RF DURATION RF TABLE
25.43 6.00 TCEQG
WSDATA - CN DA-SM TC/L -/H QRF
90.00 4.63 3.20 0.00 0.00
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75%PMP 6hr.ouT

SITEDATA- PERM POOL CREST PS FP SED VALLEY FL 3787
0.00 192.00 192.00 0.00 NO
BASEFLOW INITIAL EL EXTRA VOL SITE TYPE
0.00 0.00 0.00 SIMULATION
PSDATA - NO. COND COND L DIA/W -/H
0.00 0.00 0.00 0.00
PS N KE WEIR L TW EL
0.000 0.00 0.00 0.00
2ND STG ORF H ORF L START AUX.
0.00 0.00 0.00 192.00
ASCRESTS - AUX. 1 AUX, 2 AUX.3 AUX. 4 AUX.S5
0.00 0.00 0.00 0.00 0.00
AUX.Data - REF.NO. RETARD. Ci  TIE STATION INLET LENGTH
0 0.00 0.00 0
AUX.Data - INLET N SIDE SLOPE EXIT N EXIT SLOPE ACTUAL AUX?
0.000 0.00 0.000 0.000 NO
BTM WIDTH - Bwl BW2 BW3 BW4 BWS
0.00 0.00 0.00 0.00 0.00
FSITES = i o o o
XEQ 03/10/2014 WSID=
VER 2005.1.7 warren Lake SUBw= 1
TIME 08:20:39 SITE = 1 PASS= 1 PART= 2
CREST PS 192.00 FT 0.0 ACFT 160.00 acC 0.0 CFS
SED ACCUM 192.00 FT 0.0 ACFT 160.00 AC 0.0 CFs
AUX. CREST 192.50 FT 84.2 ACFT 177.00 AC 2.0 CFS
PS STORAGE 84,2 ACFT, BETWEEN AUX. CREST AND SED. ACCUM ELEVATIONS.
START ELEV 192.00 FT 0.0 ACFT 160.00 AC 0.0 CFs
STORM HYD D= 6.00 HR P= 25.43 IN Q= 24,14 IN DA= 4.63 SM
TC= 3.20 HR CN= 90.00 VOL=  5967.5 ACFT
PEAK = 14626.4 CFS, AT 3.3 HRS.

LR R R R R R R R R R R R R R R Rl R R R R R R R R Rl R R R R R R R R R R R R R R R R R R Rk

RATING TABLE DEVELOPED, SITE = 1 :
WITH PS AND AUX. GIVEN - NO ASDATA RECORD GIVEN.

RATING TABLE NUMBER 2

ELEV. Q-TOTAL Q-PS Q-AUX. VOLUME AREA

FEET CFS CFS CFS AC-FT ACRE
1 192.00 0.00 0.00 0.00 0.00 160.00
2 192.50 2.00 2.00 0.00 84.25 177.00
3 193.00 115.00 4.00 111.00 176.75 193.00
4 193.50 376.00 6.00 370.00 278.00 212.00



75%PMP _6hr.oUT
194.00 1268.00 8.00 1260.00 389.00 232.00
194.50 3128.00 10.00 3118.00 508.75 247.00
195.00 6033.00 12.00 6021.00 635.50 260.00
195.50 10657.00 16.00 10641.00 769.75 277.00
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 34514.00 1219.00 322.00

ROUTING OF STORM HYDROGRAPH STARTS AT ELEVATION 192.00

Do~ Nhw

ROUTED BTM WIDTH MAX ELEV ~ VOL-MAX AREA-MAX  AUX.-HP  VOL-AUX.
RESULTS FT FT ACFT AC FT ACFT
STORM HYD 0.0 195.79 850.4 285.6 3.29 766.2

#2EET MESSAGE -~ ROUTING ONLY: NO AUXILIARY SPILLWAY ANALYSIS

PEAK - CFS Q-PS Q-AUX. Q-TOT.
DISCHARGE = 17 14242. 14259.
Inflow Hyd 1 PSH-Peak = 14259.04 CFS at 3.46 hrs., Location Point
HYDOUT 1 i

1SITES....JOB NO. 1 COMPLETE.

B e e e e e e R T R ——

0 SUBWATERSHED(S) ANALYZED.

1 STRUCTURE(S) ANALYZED.

1 HYDROGRAPHS ROUTED AT LOWEST SITE.

0 TRIALS TO OBTAIN BOTTOM WIDTH FOR SPECIFIED STRESS OR VELOCITY.

NN A A AR AN IR AR AR SRR R QRN R e e PR O R R

SETES ¢ 45055 COMPUTATIONS COMPLETE

>>> SITE SUBWS SUBWS DA  CURVE TC TOTAL DA  TYPE STRUC <<<

ID iD (sQ MI) NO. (HRS) (SQ MI) DESIGN CLASS
1 1 4.63 90. 3.20 4.63 TR60 €
PASS DIA./ AUX.CREST BTM. MAX. MAX . EMB. INTEGR.* EXIT* TYPE
NO. WIDTH ELEV WIDTH WP ELEV VOL.  DIST. VEL. HYD
CIN/FT) (FT) (FT) (FT) (FT) cy) (FT) (FT/SEC)
il 0.0 192.5 0.0 3.3 195.8 0. ¢ 8 0.0 STORM HYD

* INTEGRITY DIST. AND EXIT VEL. VALUES ARE BASED ON THE ROUTED
HYDROGRAPH SHOWN UNDER TYPE HYD.
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75%PMP 6hr.ouT
SITES.......SUMMARY TABLE 1 COMPLETED.
NRCS SITES VERSION 2005.1.7 ,01/01/2005
FILES
INPUT = m:\PUBLIC\Projects - current\Ince Engineering\warren Lake\SITES\75%PmpP
83$§3$C= m:\PUBLIC\Projects - Current\Ince Engineering\warren Lake\SITES\75%PMpP
Or-OUT oaTeD 03/10/2014 08:20:39

FILE GEN. = m:\PUBLIC\Projects - Current\Ince Engineering\warren
Lake\SITES\75%PMP 6hr.DEC DATED 03/10/2014 08:20:39

GRAPHICS FILES GENERATED

OPTION "L" = m:\PUBLIC\Projects - current\Ince Engineering\warren Lake\SITES\75%PMP
6hr.DRG DATED 03/10/2014 08:20:39

OPTION "P" = m:\PUBLIC\Projects - Current\Ince Engineering\Warren Lake\SITES\75%PMP
6hr.DHY DATED 03/10/2014 08:20:39

OPTION "E" = m:\PUBLIC\Projects - Current\Ince Engineering\Warren Lake\SITES\75%PMP
6hr.DEM DATED 03/10/2014 08:20:39
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75%PMP 12hr.oUuT
AR R R R A R e R AR R A R A A R A R A R A R A AR R R A R R e R R R R A R AR AR AR TR R R E R AR E R E R E R LRSS R TR TN
SITES XEQ 03/10/2014 WATER RESOURCE SITE ANALYSIS COMPUTER PROGRAM
VER 2005.1.7 (USER MANUAL - DATED DECEMBER 2005)
TIME 08:20:31

LLLELRL LR LR RARRRRAERE R A AN 80-80 LIST OF INPUT Data ket h st it h N bbb RN NN

SITES 01/01/2005 4.634375 1B
SAVMOV 0 101
SAVMOV 101 1 1
* 12-Hr 75% PMP
STRUCTURE 1 warren Lake
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
195.5 277 16 10641
196 292 18 16991
196.5 307 19 25138
197 322 20 34514
ENDTABLE
WSDATA 5C 1  AC 90 2966 3.2
STORM 12
RAINTABLE TCQl2 12 TCEQ 12-hr
0 0.7 0.85 1
ENDTABLE
POOLDATA ELEV 192 192
GRAPHICS I
GO,STORM QLI TCQl2 30.99 192
SAVMOV 2 101 1 i g
ENDJOB

e R R R AR N e e N R 2 e R L R AR R SN R AN RS2 L LN DL DL ANAANN SN C LSRN ENN

1SITES XEQ 03/10/2014 -----cvecaea- COMMENT PAGE -==-cecccccccccccccccccncccaa——
VER 2005.1.7 WSID =
12-Hr 75% PMP

Fhfkk MESSAGE - DRAINAGE AREA FROM WSDATA CONTROL BEING CONVERTED FROM
ACRES TO SQUARE MILES FOR COMPUTATION PURPOSES.

LSTTES = oo m o
XEQ 03/10/2014 WSID=
VER 2005.1.7 warren Lake SUBW= 1
TIME 08:20:31 SITE = 1 PASS= i PART= 1
e W W o o o e o o o o o o o e e e o e o e o o e e e o BASIC Data b2 322222223222 2-L L2 ERLX-20-2-2-2-2-2:2°3
CLIMATE AREA - NOT DEFINED DESIGN CLASS C
STORM DISTRIBUTION.....TCEQ 12-hr
PRECIP. - STORM RF DURATION RF TABLE
30.99 12.00 TCQl2
WSDATA - CN DA-SM TC/L -/H QRF
90,00 4.63 3.20 0.00 0.00
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75%PMP 12hr.oUT

SITEDATA- PERM POOL CREST PS FP SED VALLEY FL 3787
0.00 192.00 192.00 0.00 NO
BASEFLOW INITIAL EL EXTRA VOL SITE TYPE
0.00 0.00 0.00 SIMULATION
PSDATA - NO. COND COND L DIA/W -/H
0.00 0.00 0.00 0.00
PS N KE WEIR L W EL
0.000 0.00 0.00 0.00
2ND STG ORF H ORF L START AUX.
0.00 0.00 0.00 192.00
ASCRESTS -  Aux.1 AUX.2 AUX.3 AUX. 4 AUX.5
0.00 0.00 0.00 0.00 0.00
AUX.Data - REF.NO, RETARD. Ci TIE STATION INLET LENGTH
0 0.00 0.00 Q
AUX.Data - INLET N SIDE SLOPE EXIT N EXIT SLOPE ACTUAL AUX?
0.000 0.00 0.000 0.000 NO
BTM WIDTH - BWl BwW2 BW3 Bw4 BWS
0.00 0.00 0.00 0.00 0.00
LSTTES = e o i e
XEQ 03/10/2014 WSID=
VER 2005.1.7 warren Lake SUBW= 1
TIME 08:20:31 SITE=1 PASS= 1 PART= 2
CREST PS 192.00 FT 0.0 ACFT 160.00 AC 0.0 CFS
SED ACCUM 192.00 FT 0.0 ACFT 160.00 AC 0.0 CFS
AUX. CREST 192.50 FT 84.2 ACFT 177.00 AC 2.0 CFS
PS STORAGE 84.2 ACFT, BETWEEN AUX. CREST AND SED. ACCUM ELEVATIONS.
START ELEV 192.00 FT 0.0 ACFT 160.00 AC 0.0 CFs
STORM HYD D= 12.00 HR P= 30.99 IN Q= 29.70 IN DA= 4,63 SM
TC= 3.20 HR CN= 90.00 VOL=  7339.7 ACFT
PEAK = 14319.7 CFS, AT 4.7 HRS.

LA R R R R R R R AR R R R R Rl R R R R R R R S R R R R R R R R R R R

RATING TABLE DEVELOPED, SITE = 1 :
WITH PS AND AUX. GIVEN - NO ASDATA RECORD GIVEN,

RATING TABLE NUMBER 2

ELEV. Q-TOTAL Q-PS Q-AUX., VOLUME AREA

FEET CFS CFS CFS AC-FT ACRE
1 192.00 0.00 0.00 0.00 0.00 160.00
2 192.50 2.00 2.00 0.00 84.25 177.00
3 193:.00 115.00 4.00 111.00 176.75 193.00
4 193.50 376.00 6.00 370.00 278.00 212.00
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75%PMP 12hr.ouTt
194.00 1268.00 8.00 1260.00 389.00 232.00
194.50 3128.00 10.00 3118.00 508.75 247.00
195.00 6033.00 12.00 6021.00 635.50 260.00
195.50 10657.00 16.00 10641.00 769.75 277.00
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 34514.00 1219.00 322.00

ROUTING OF STORM HYDROGRAPH STARTS AT ELEVATION 192.00

YooYWV

ROUTED BTM WIDTH MAX ELEV VOL-MAX AREA-MAX AUX. -HP VOL-AUX.
RESULTS FT FT ACFT AC FT ACFT
STORM HYD 0.0 195.78 849.0 285.5 3.28 764.8
Rkt MESSAGE - ROUTING ONLY: NO AUXILIARY SPILLWAY ANALYSIS

PEAK - CFS Q-PS Q-AUX. Q-TOT.

DISCHARGE = 17, 14179, 14196.
Inflow Hyd 1 PSH-Peak = 14195.96 CFS at 4.69 hrs., Location Point

HYDOUT 5 § 1

1SITES....J08 NO. 1 COMPLETE.

-

0 SUBWATERSHED(S) ANALYZED.

1 STRUCTURE(S) ANALYZED.

1 HYDROGRAPHS ROUTED AT LOWEST SITE.

0 TRIALS TO OBTAIN BOTTOM WIDTH FOR SPECIFIED STRESS OR VELOCITY.

AN NN R RN NN EUN U R ER U RN NN RNl RN BRRERRR U RN R RRRERRRRRERE R eR ke

SLTES: w04 COMPUTATIONS COMPLETE

>>> SITE SUBWS  SUBWS DA  CURVE TC TOTAL DA TYPE STRUC <<<

10 10 (sQ MI)  NO. (HRS) (SQ MI) DESIGN  CLASS
1 1 4.63 90. 3.20 4.63  TR60 C
PASS DIA./ AUX.CREST BTM. MAX.  MAX. EMB. INTEGR.®* EXIT*  TYPE
NO. WIDTH  ELEV ~ WIDTH HP ELEV ~ VOL. DIST. VEL. HYD
(N/FT)  (FT) (FT)  (FT) (FT) (cv) (FT)  (FT/SEQ)
1 0.0 192.5 0.0 3.3 195.8 0. 0. 0.0 STORM HYD

* INTEGRITY DIST. AND EXIT VEL. VALUES ARE BASED ON THE ROUTED
HYDROGRAPH SHOWN UNDER TYPE HYD.
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75%PMP 12hr.ouT
SITES.......SUMMARY TABLE 1 COMPLETED.
NRCS SITES  VERSION 2005.1.7 ,01/01/2005
FILES
{gggTuzz m:\PUBLIC\Projects - Current\Ince Engineering\warren Lake\SITES\75%PMP
?g;$?50:>m:\PUBLIc\Projects - current\Ince Engineering\warren Lake\SITES\75%PMP
DATED 03/10/2014 08:20:31

FILE GEN. = m:\PUBLIC\Projects - Current\Ince Engineering\warren
Lake\SITES\75%PMP 12hr.DEC DATED 03/10/2014 08:20:31

GRAPHICS FILES GENERATED

OPTION "L" = m:\PUBLIC\Projects - Current\Ince Engineering\warren Lake\SITES\75%PMP
12hr.DRG DATED 03/10/2014 08:20:31

OPTION "P" = m:\PUBLIC\Projects - Current\Ince Engineering\warren Lake\SITES\75%PMP
12hr.DHY DATED 03/10/2014 08:20:31

OPTION "E" = m:\PUBLIC\Progects - Current\Ince Engineering\warren Lake\SITES\75%Pmp
12hr.DEM DATED 03/10/2014 08:20:31

Page 4


https://12hr.ORG

75%PMP 24hr.OUT

ffedefefefefefefethfetefefeehefetefefeefedtetfeefedeefefefefefededetefedefedededefetededefedetetefevetefeee e de A AR RS hhRdhdddes

SITES XEQ 03/10/2014 WATER RESOURCE SITE ANALYSIS COMPUTER PROGRAM
VER Zggsé%.gs (USER MANUAL - DATED DECEMBER 2005)
TIME :20:

Y e Ve Yo ¥y Ve f Ve f e Ve Yo Ve Yo Yo e Ve Ve Yo e e Yo de dede Ve 80-80 LIST OF INPUT Data HEANAN A AR AN R RO OR PN N i &

SITES 01/01/2005 4.634375 18
SAVMOV 0 101
SAVMOV 101 1 1
w 24-Hr 75% PMP
STRUCTURE 1 warren Lake
192 160 0
192.5 177 2 0
193 193 q 111
193.5 212 6 370
194 232 8 1260
194.5 247 10 3118
195 260 12 6021
195.5 277 16 10641
196 292 18 16991
196.5 307 19 25138
197 322 20 34514
ENDTABLE
WSDATA SC1 AC 90 2966 3.2
STORM 24
RAINTABLE TCQ24 24 TCEQ 24-hr
0 0.8 0.9 1
ENDTABLE
POOLDATA ELEV 192 192
GRAPHICS I
GO,STORM QLI TCQ24 37.07 192
SAVMOV 2 101 1 g 8
ENDJOB

Thkhhhhhhfhhhhhhhhhhtehhhhhhhhhhhdhhhhhfehhhihbh ettt h bR R ARARAAERRRRARA AR N A ANl

1SITES XEQ 03/10/2014 --=-===mmnmn- COMMENT PAGE =-===============me==-mooomoon
VER 2005.1.7 WSID =

24-Hr 75% PMP
dddk MESSAGE - DRAINAGE AREA FROM WSDATA CONTROL BEING CONVERTED FROM
ACRES TO SQUARE MILES FOR COMPUTATION PURPOSES.

ISITES ===-==m=mmmmmmmmmmme= == == mmem e —mmm=—mmem—mmmm s e mm—

ITES
XEQ 03/10/2014 WSID=
VER 2005.1.7 warren Lake SuBwW= 1
TIME 08:20:33 SITE = 1 PASS= 1 PART= 1
RO ORN O ORANORNNOANaRDeERS BASXC oata LA AL R R R X AR AR R A AR R R A AR - AR A R A'R-R-2-X-
CLIMATE AREA - NOT DEFINED DESIGN CLASS C
STORM DISTRIBUTION..... TCEQ 24-hr
PRECIP. - STORM RF DURATION RF TABLE
37.07 24.00 TCQ24
WSDATA - CN DA-SM TC/L -/H QRF
90.00 4.63 3.20 0.00 0.00
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SITEDATA- PERM POOL CREST PS FP SED VALLEY FL 3787
0.00 192.00 192.00 0.00 NO
BASEFLOW INITIAL EL EXTRA VOL SITE TYPE
0.00 0.00 0.00 SIMULATION
PSDATA - NO. COND COND L DIA/W -/
0.00 0.00 0.00 0.00
PS N KE WEIR L TW EL
0.000 0.00 0.00 0.00
2ND STG ORF H ORF L START AUX.
0.00 0.00 0.00 192.00
ASCRESTS -  AUX.1 AUX. 2 AUX. 3 AUX. 4 AUX. 5
0.00 0.00 0.00 0.00 0.00
AUX.Data - REF.NO.  RETARD. Ci TIE STATION  INLET LENGTH
0 0.00 0.00 0
AUX.Data - INLET N SIDE SLOPE EXIT N EXIT SLOPE ACTUAL AUX?
0.000 0.00 0.000 0.000 NO
BTM WIDTH -~ BwWl BwW2 BW3 Bw4 BWS
0.00 0.00 0.00 0.00 0.00
TP TR i s o v o s e S 3 A B S R S Y P
XEQ 03/10/2014 WSID=
VER 2005.1.7 warren Lake SuBw= 1
TIME 08:20:33 SITE = 1 pASS= 1 PART= 2
CREST PS 192.00 FT 0.0 ACFT  160.00 AC 0.0 CFS
SED ACCUM 192.00 FT 0.0 ACFT  160.00 AC 0.0 CFS
AUX. CREST 192.50 FT 84.2 ACFT  177.00 AC 2.0 CFS
PS STORAGE 84.2 ACFT, BETWEEN AUX. CREST AND SED. ACCUM ELEVATIONS.
START ELEV 192.00 FT 0.0 ACFT  160.00 AC 0.0 CFS
STORM HYD D= 24.00 HR  P= 37.07 IN Q= 35.77 IN DA= 4.63 SM
TC= 3.20 HR CN= 90.00 VOL=  8840.9 ACFT
PEAK = 10986.7 CFS, AT 7.9 HRS.

75%PMP 24hr.ouT

GhbhGheRet oGttt bttt ettt tetitth bttt ittt bttt t

RATING TABLE DEVELOPED, SITE = 1 -
WITH PS AND AUX. GIVEN - NO ASDATA RECORD GIVEN.

RATING TABLE NUMBER 2

ELEV. Q-TOTAL Q-PS Q-AUX. VOLUME AREA

FEET CFS CFS CFS AC-FT ACRE
1 192.00 0.00 0.00 0.00 0.00 160.00
2 192.50 2.00 2.00 0.00 84.25 177.00
3 193.00 115.00 4.00 111.00 176.75 193.00
4 193.50 376.00 6.00 370.00 278.00 212.00
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75%PMP 24hr.ouT
194.00 1268.00 8.00 1260.00 389.00 232.00
194.50 3128.00 10.00 3118.00 508.75 247.00
195.00 6033.00 12.00 6021.00 635.50 260.00
195.50 10657.00 16.00 10641.00 769.75 277.00
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 34514.00 1219.00 322.00

ROUTING OF STORM HYDROGRAPH STARTS AT ELEVATION  192.00

wee~Now

ROUTED BTM WIDTH MAX ELEV ~ VOL-MAX AREA-MAX AUX.-HP  VOL-AUX.
RESULTS FT FT ACFT AC FT ACFT
STORM HYD 0.0 195.53 776.9 277.8 3.03 692.6
wHREH MESSAGE - ROUTING ONLY: NO AUXILIARY SPILLWAY ANALYSIS
PEAK - CFS Q-PS Q-AUX. Q-TOT.
DISCHARGE = 16. 10959. 10975.
inflow Hyd 1 PSH-Peak = 10974.82 CFs at 7.94 hrs., Location Point
HYDOUT 1 1

ISITES....JOB NO. 1 COMPLETE.

-

0 SUBWATERSHED(S) ANALYZED.

1 STRUCTURE(S) ANALYZED.

1 HYDROGRAPHS ROUTED AT LOWEST SITE.

0 TRIALS TO OBTAIN BOTTOM WIDTH FOR SPECIFIED STRESS OR VELOCITY.

Fetedefetetedefefe e leVetefete Rt 2L R RO LB e & & e dede o de do e e Yo e Ve Yo de fr de fe Ve e e e de de de e i 4o e o Yo Yo e Ve 0 e e e Ve Ve e W e e e e e Ve e e fe e

SITES..... COMPUTATIONS COMPLETE

R SITE  SUBWS  SUBWS DA  CURVE TC TOTAL DA TYPE STRUC <<

D D (sqQ M)  NO. (HRS) (SQ MI) DESIGN  CLASS
1 1 4.63 90. 3.20 4.63 TR60 C
PASS DIA./ AUX.CREST BTM. MAX.  MAX. EMB. INTEGR.* EXIT®  TYPE
NO. WIDTH  ELEV ~ WIDTH HP ELEV ~ VOL. DIST. VEL. HYD
(IN/FT)  (FT) (FT)  (FT) (FT) cy) (FT)  (FT/SEC)
1 0.0 192.5 0.0 3.0 195.5 0. 0. 0.0 STORM HYD

# INTEGRITY DIST. AND EXIT VEL. VALUES ARE BASED ON THE ROUTED
HYDROGRAPH SHOWN UNDER TYPE HYD.

Page 3


https://10974.82

75%PMP 24hr.oUT
[y f = P SUMMARY TABLE 1 COMPLETED.
NRCS SITES VERSION 2005.1.7 ,01/01/2005
FILES
INPUT = m:\PUBLIC\Projects - Current\Ince Engineering\warren Lake\SITES\75%PMpP

24hr.D2C
gg;Pu;u; m:\PUBLIC\Projects - Current\Ince Engineering\wWarren Lake\SITES\75%PMP
r
DATED 03/10/2014 08:20:33

FILE GEN. = m:\PUBLIC\Projects - Current\Ince Engineering\warren
Lake\SITES\75%PMP 24hr.DEC DATED 03/10/2014 08:20:3

GRAPHICS FILES GENERATED

OPTION "L" = m:\PUBLIC\Progects - current\Ince Engineering\warren Lake\SITES\75%&PMP
24hr.DRG DATED 03/10/2014 08:20:33

OPTION "P" = m:\PUBLIC\Progects - current\Ince Engineering\wWarren Lake\SITES\75%PMP
24hr.DHY DATED 03/10/2014 0

OPTION "E" = m:\PUBLIc\Progects - current\Ince Engineering\warren Lake\SITES\75%PMP
24hr .DEM DATED 03/10/2014 08:20:33
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75%PMP 48hr.out
LA AR A A AR R R A bR Attt At A d i A A A i btk a o b ab bt tattti ittt s st i it ot bttt it it i A A TR R 2 £ 247

SITES XEQ 03/10/2014  WATER RESQURCE SITE ANALYSIS COMPUTER PROGRAM

VER 2005.1.7 (USER MANUAL - DATED DECEMBER 2005)
TIME 08:20:37
BRERBRNBRRRNRAEREERARCRARLEAEY 80_80 LIST DF INPUT Data ti 3t 23121 T XTI E 22X R 23322 2 2:2)
SITES 01/01/2005 4.634375 1B
SAVMOV 0 101
SAVMOV 101 ' % 3
* 4B8-Hr 75% PMP
STRUCTURE 1 warren Lake
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
195.5 277 16 10641
196 292 18 16991
196.5 307 19 25138
197 322 20 34514
ENDTABLE
WSDATA 5C 1 AC 90 2966 3.2
STORM 48
RAINTABLE TCQ48 48 TCEQ 48-hr
0 0.85 0.925 1
ENDTABLE
POOLDATA ELEV 192 192
GRAPHICS I
GO,STORM QLI TCQ48 40,22 192
SAVMOV 2 101 1 1
ENDJOB

N N N N N N T AN AN RN AN R A A AT AR N AAARNRTAN NN RS SRR NN

1SITES XEQ 03/10/2014 ---------=--- COMMENT BAGE oo sismummaciamin m simim s s
VER 2005.1.7 WSID =
48-Hr 75% PMP

#EAEE MESSAGE - DRAINAGE AREA FROM WSDATA CONTROL BEING CONVERTED FROM
ACRES TO SQUARE MILES FOR COMPUTATION PURPOSES.

LASITES oo oo oo o e 0 O e
XEQ 03/10/2014 WSID=
VER 2005.1.7 warren Lake SUBW= 1
TIME 08:20:37 SITE = 1 PASS= i PART= 1
RERSEBLEL VIRV ELRL SR EERNEARERS BASIC Data bttt bttt s
CLIMATE AREA - NOT DEFINED DESIGN CLASS C
STORM DISTRIBUTION..... TCEQ 48-hr
PRECIP. - STORM RF DURATION RF TABLE
40.22 48.00 TCQ48
WSDATA -~ CN DA-SM T/ -/H QRF
90.00 4.63 3.20 0.00 0.00
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75%pPMP 48hr.oUT

SITEDATA- PERM POOL CREST PS FP SED VALLEY FL 3787
0.00 192.00 192.00 0.00 NO
BASEFLOW INITIAL EL EXTRA VOL SITE TYPE
0.00 0.00 0.00 SIMULATION
PSDATA - NO. COND COND L DIA/W -/H
0.00 0.00 0.00 0.00
PS N KE WEIR L TW EL
0.000 0.00 0.00 0.00
2ND STG ORF H ORF L START AUX.
0.00 0.00 0.00 192.00
ASCRESTS - AUX.1 AUX. 2 AUX. 3 AUX. 4 AUX. 5
0.00 0.00 0.00 0.00 0.00
AUX.Data - REF.NO. RETARD. Ci TIE STATION INLET LENGTH
0 0.00 0.00 0
AUX.Data - INLET N SIDE SLOPE EXIT N EXIT SLOPE ACTUAL AUX?
0.000 0.00 0.000 0.000 NO
BTM WIDTH - Bwl BW2 BW3 Bw4 BWS
0.00 0.00 0.00 0.00 0.00
LSITES === == = oo o o o e
XEQ 03/10/2014 WSID=
VER 2005.1.7 warren Lake SUBW= 1
TIME 08:20:37 SITE = 1 PASS= 1 PART= 2
CREST PS 192.00 FT 0.0 ACFT 160.00 ac 0.0 CFs
SED ACCUM 192.00 FT 0.0 ACFT 160.00 AC 0.0 CFs
AUX. CREST 192.50 FT 84.2 ACFT 177.00 AC 2.0 CFs
PS STORAGE 84.2 ACFT, BETWEEN AUX, CREST AND SED. ACCUM ELEVATIONS.
START ELEV 192.00 FT 0.0 ACFT 160.00 AC 0.0 CFs
STORM HYD D= 48.00 HR P= 40,22 IN Q= 38.92 IN DA= 4.63 SM
TC= 3.20 HR CN= 90.00 VOL=  9618.9 ACFT
PEAK = 6380.7 CFS, AT  15.9 HRS.

SRR AR AN AN RO R AR P AR RN R RN RE AN A AR R AR AR AN AR NO S C NP OGNSR RO R DDA RNR RS

RATING TABLE DEVELOPED, SITE = 1 :
WITH PS AND AUX. GIVEN - NO ASDATA RECORD GIVEN.

RATING TABLE NUMBER 2

ELEV. Q-TOTAL Q-PS Q-AUX. VOLUME AREA

FEET CFS CFS CFS AC-FT ACRE
1 192.00 0.00 0.00 0.00 0.00 160.00
2 192.50 2.00 2.00 0.00 84.25 177.00
3 193.00 115.00 4.00 111.00 176.75 193.00
4 193.50 376.00 6.00 370.00 278.00 212.00
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We~cwv

10
11

75%PMpP 48hr.ouT
194.00 1268.00 8.00 1260.00 389.00 232.00
194.50 3128.00 10.00 3118.00 508.75 247.00
195.00 6033.00 12.00 6021.00 635.50 260.00
195.50 10657.00 16.00 10641.00 769.75 277.00
196.00 17009.00 18.00 16991.00 912.00 292.00
196.50 25157.00 19.00 25138.00 1061.75 307.00
197.00 34534.00 20.00 34514.00 1219.00 322.00

ROUTING OF STORM HYDROGRAPH STARTS AT ELEVATION  192.00

ROUTED BTM WIDTH MAX ELEV ~ VOL-MAX AREA-MAX  AUX.-HP  VOL-AUX.
RESULTS FT FT ACFT AC FT ACFT
STORM HYD 0.0 195.04 645.6 261.3 2.54 561.3
#EEES MESSAGE - ROUTING ONLY: NO AUXILIARY SPILLWAY ANALYSIS
PEAK - CFS Q-PS Q-AUX. Q-TOT.
DISCHARGE = 12 6368. 6380.
Inflow Hyd 1 PSH-Peak = 6380.19 ¢cFS at 15.66 hrs., Location Point
HYOOUT 1 1
1SITES....JOB NO. 1 COMPLETE.

-

0 SUBWATERSHED(S) ANALYZED.

1 STRUCTURE(S) ANALYZED.

1 HYDROGRAPHS ROUTED AT LOWEST SITE.

0 TRIALS TO OBTAIN BOTTOM WIDTH FOR SPECIFIED STRESS OR VELOCITY.

LR R R R R R R R R R R R R R R R R R R R ok R R R Rl R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R Rk R R Rk R

SITES

>>>

PASS
NO.

..... COMPUTATIONS COMPLETE

SITE SUBWS SUBWS DA CURVE TC TOTAL DA  TYPE STRUC <<<

10 {1] (sqQ M1) NO. (HRS) (SQ MI) DESIGN CLASS
1 1 4.63 90. 3.20 4.63 TRE0 C
DIA./ AUX.CREST BTM. MAX. MAX . EMB. INTEGR.* EXIT* TYPE
WIOTH ELEV WIDTH  HP ELEV VOL. DIST. VEL. HYD
(IN/FT)  (FT) (FT) (FT) (FT) (cy) (FT)  (FT/SEC)

0.0 192.5 0.0 2.5 195.0 0. 0. 0.0 STORM HYD

% INTEGRITY DIST. AND EXIT VEL. VALUES ARE BASED ON THE ROUTED
HYDROGRAPH SHOWN UNDER TYPE HYD.
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75%PMP 48hr.ouT
STTES ovonalna SUMMARY TABLE 1 COMPLETED.
NRCS SITES VERSION 2005.1.7 ,01/01/2005
FILES
igEETDZE m:\PUBLIC\Projects - Current\Ince Engineering\warren Lake\SITES\75%PMP
OUTPUT = m:\PUBLIC\Projects - Current\Ince Engineering\warren Lake\SITES\75%PMP
M . 03/10/2014 08:20:37

FILE GEN. = m:\PUBLIC\Projects - Current\Ince Engineering\warren
Lake\SITES\75%PMP 48hr.DEC DATED 03/10/2014 08:20:37

GRAPHICS FILES GENERATED

OPTION "L" = m:\PUBLIC\Progects - current\Ince Engineering\warren Lake\SITES\75%PMP
48hr.DRG DATED 03/10/2014 08:20:37

OPTION "P" = m:\PUBLIC\Progects - current\Ince Engineering\warren Lake\SITES\75%PMP
48hr .DHY DATED 03/10/2014 08:20:37

OPTION "E" = m:\PUBLIC\Progects - Current\Ince Engineering\warren Lake\SITES\75%PMP
48hr.DEM DATED 03/10/2014 08:20:37
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75%PMP 72hr.OUT
e R R e e e R L R R AR AU R AR L2008 bbbt bbb r e e e te et e e e e e e iy
SITES XEQ 03/10/2014 WATER RESOURCE SITE ANALYSIS COMPUTER PROGRAM
VER 2005.1.7 (USER MANUAL - DATED DECEMBER 2005)
TIME 08:20:40

bhbhhheheebebhefeeteeeetevwfeife b 30-80 LIST OF INPUT Data HWURCERRCCRNGENRURNEEhehhths

SITES 01/01/2005 4.634375 18
SAVMOV 101
SAVMOV 101 1 1
#* 72-Hr 75% PMP
STRUCTURE 1 warren Lake
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
195.5 277 16 10641
196 292 18 16991
196.5 307 19 25138
197 322 20 34514
ENDTABLE
WSDATA 51 AcC 90 2966 3.2
STORM 72
RAINTABLE TCQ72 72 TCEQ 72-hr
0 0.85 0.925 1
ENDTABLE
POOLDATA ELEV 192 192
GRAPHICS I
GO,STORM QLI TCQ72 43.23 192
SAVMOV 2 101 1 1
ENDJOB

R R R A R R AR R R R R R AN A AR AR R AR RO AN O AR A RO OO O N OO RO RGO RO OO R ORIV e RS

1SITES XEQ 03/10/2014 -----====n==- COMMENT PAGE ==============mmmmmmmm e mmmee
VER 2005.1.7 WSID =

72-Hr 75% PMP
#E2E: MESSAGE - DRAINAGE AREA FROM WSDATA CONTROL BEING CONVERTED FROM
ACRES TO SQUARE MILES FOR COMPUTATION PURPOSES.

1 4 1

XEQ 03/10/2014 WSID=
VER 2005.1.7 warren Lake SUBW= 1
TIME 08:20:40 S51ITE = 1 PASS= 1 PART= 1
3L LT TTLL TR TR 232 3] BASIC Data NEENEEN SRRtttk htid
CLIMATE AREA - NOT DEFINED DESIGN CLASS C
STORM DISTRIBUTION..... TCEQ 72-hr
PRECIP., - STORM RF DURATION RF TABLE
43.23 72.00 TCQ72
WSDATA - CN DA-SM TC/L -/H QRF
90.00 4.63 3.20 0.00 0.00
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75%PMP 72hr,0UuT

SITEDATA- PERM POOL CREST PS FP SED VALLEY FL 3787
0.00 192.00 192.00 0.00 NO
BASEFLOW INITIAL EL EXTRA VOL SITE TYPE
0.00 0.00 0.00 SIMULATION
PSDATA - NO. COND COND L DIA/W -/H
0.00 0.00 0.00 0.00
PS N KE WEIR L TW EL
0.000 0.00 0.00 0.00
2ND STG ORF H ORF L START AUX.
0.00 0.00 0.00 192.00
ASCRESTS -  AUX.1 AUX.2 AUX.3 AUX.4 AUX.S
0.00 0.00 0.00 0.00 0.00
AUX.Data - REF.NO. RETARD. Ci  TIE STATION INLET LENGTH
0 0.00 0.00 0
AUX.Data - INLET N SIDE SLOPE EXIT N EXIT SLOPE ACTUAL AUX?
0.000 0.00 0.000 0.000 NO
BTM WIDTH - BWl BW2 BW3 Bwd BWS
0.00 0.00 0.00 0.00 0.00
TSITES === oo e e o e o o o
XEQ 03/10/2014 WSID=
VER 2005.1.7 warren Lake SUBW= 1
TIME 08:20:40 SITE = 1 PASS= 1 PART= 2
CREST PS 192.00 FT 0.0 ACFT 160.00 AC 0.0 CFs
SED ACCUM 192.00 FT 0.0 ACFT 160.00 AC 0.0 CFs
AUX. CREST 192.50 FT 84.2 ACFT 177.00 AC 2.0 CFs
PS STORAGE 84.2 ACFT, BETWEEN AUX. CREST AND SED. ACCUM ELEVATIONS.
START ELEV 192.00 FT 0.0 ACFT 160.00 AC 0.0 CFs
STORM HYD D= 72.00 HR P= 43.23 IN Q= 41.92 IN DA= 4.63 SM
ye= 3.20 HR CNe 90,00 voL= 10362.3 ACFT
PEAK = 4573.9 CFS, AT  24.0 HRS.

A R e e e e e A R AR A RN AN e e e h e fefe fefedefede deve e de o el e e e el te e e e e de e 2

RATING TABLE DEVELOPED, SITE = 1 :
WITH PS AND AUX. GIVEN - NO ASDATA RECORD GIVEN.

RATING TABLE NUMBER 2

ELEV. Q-TOTAL Q-PS Q-AUX. VOLUME AREA
FEET CFS CFS CFS AC-FT ACRE
1 192.00 0.00 0.00 0.00 0.00 160.00
2 192.50 2.00 2.00 0.00 84.25 177.00
3 193.00 115.00 4.00 111.00 176.75 193.00
4 193.50 376.00 6.00 370.00 278.00 212.00



75%pPMP 72hr.ouT
194,00 1268.00 8.00 1260.00 389.00 232.00
194.50 3128.00 10.00 3118.00 508.75 247.00
195.00 6033.00 12.00 6021.00 635.50 260.00
195.50 10657.00 16.00 10641.00 769.75 277.00
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 34514.00 1219.00 322.00

ROUTING OF STORM HYDROGRAPH STARTS AT ELEVATION  192.00

YOXR®~IoW

ROUTED BTM WIDTH MAX ELEV  VOL-MAX AREA-MAX  AUX.-HP  VOL-AUX.
RESULTS FT FT ACFT AC FT ACFT
STORM HYD 0.0 194.75 571.8 253.6 P b 487.6
#kdd MESSAGE - ROUTING ONLY: NO AUXILIARY SPILLWAY ANALYSIS

PEAK - CFS Q-PS Q-AUX. Q-TOT.

DISCHARGE = 11 4563. 4574,
Inflow Hyd 1 PSH-Peak = 4573.67 CFS at 23.78 hrs., Location Point

HYDOUT 1 1

1SITES....JOB NO. 1 COMPLETE.

-

0 SUBWATERSHED(S) ANALYZED.

1 STRUCTURE(S) ANALYZED.

1 HYDROGRAPHS ROUTED AT LOWEST SITE.

0 TRIALS TO OBTAIN BOTTOM WIDTH FOR SPECIFIED STRESS OR VELOCITY.

AU R AR S AR T AN E R AR RS LR 2t h A AL h bRt h bbb hhhhhhRhehhhtfhhhs

SITES: . vs COMPUTATIONS COMPLETE

>>> SITE SUBWS  SUBWS DA CURVE TC TOTAL DA  TYPE STRUC <o

1D 10 (sQ MI) NO. (HRS) (SQ MI) DESIGN CLASS
1 1 4.63 Q0. 3.20 4.63 TR60O C
PASS DIA./ AUX.CREST BTM. MAX. MAX. EMB. INTEGR.* EXIT® TYPE
NO. WIDTH ELEV WIDTH  HP ELEV VOL. DIST. VEL. HYD
CGIN/FT)  (FT) (FT) (FT) (FT) (cy) (FT) (FT/SEC)
1 0.0 192.5 0.0 2.2 194.8 0. 0, 0.0 STORM HYD

® INTEGRITY DIST. AND EXIT VEL. VALUES ARE BASED ON THE ROUTED
HYDROGRAPH SHOWN UNDER TYPE HYD.
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75%PMP 72hr.ouT
L5 15 f R SUMMARY TABLE 1 COMPLETED.
NRCS SITES VERSION 2005.1.7 ,01/01/2005
FILES
;gggTDzz m:\PUBLIC\Projects - current\Ince Engineering\warren Lake\SITES\75%PMP
?g:tugu; m:\PUBLIC\Projects - Current\Ince Engineering\wWarren Lake\SITES\75%PMP
DATED 03/10/2014 08:20:40

FILE GEN. = m:\PUBLIC\Projects - Current\Ince Engineering\Warren
Lake\SITES\75%PMP 72hr DEC DATED 03/10/2014 08:20:40

GRAPHICS FILES GENERATED

OPTION "L" = m:\PUBLIC\Progects - Current\Ince Engineering\Warren Lake\SITES\75%PMP
72hr .DRG DATED 03/10/2014 08:20:40

OPTION "P" = m:\PuBLIC\Progects - Current\Ince Engineering\Warren Lake\SITES\75%PMP
72hr.DHY DATED 03/10/2014 08:20:40

OPTION "E" = m:\PUBLIC\Projects - Current\Ince Engineering\Warren Lake\SITES\75%PMP
72hr .DEM DATED 03/10/2014 08:20:40
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75%PMP 2hr-Rehab.ouT

AR el RN RN RN RSN S AR R e N R o I A T A o e o e o e o e e e e o o o o o o o o o e e Y e e

SITES XEQ 04/10/2014  WATER RESOURCE SITE ANALYSIS COMPUTER PROGRAM
VER Zggsié'ig (USER MANUAL - DATED DECEMBER 2005)
TIME 13:46:

R R R R R R R R R 80-80 LIST OF INPUT Data Frdedefededefedefe oo de e et lr e e e it

SITES 01/01/2005 4.634375 18
SAVMOV 101
SAVMOV 101 1 2 1
* Modified embankment with new storage
» 2-Hr 75% pMpP
STRUCTURE 1 warren Lake
192 196.36 0
192.5 201.45 6 0
193 206.55 18 111
193.5 211.65 29 370
194 216.74 35 1260
194.5 232.95 57 3118
195 249.17 97 6021
195.5 265.38 149 10641
196 281.59 175 16991
196.5 298.59 245 25138
197 315.6 322 34514
ENDTABLE
WSDATA 5 1  AC 90 2966 8.2
STORM 2
RAINTABLE TCEQ2 5 TCEQ 2-hr
ENDTABLE
POOLDATA ELEV 192 192
GRAPHICS I
GO,STORM QLI TCEQ2 9 b P g 192
SAVMOV 2 101 1 1
ENDIOB

P e 2L 2222828222322 22ttt AT A2 222222222422 4202ttt t ittt ittt dd]

1SITES XEQ 04/10/2014 ------=-===== COMMENT PAGE --=cccecccccccccsmacumacammanm-
VER 2005.1.7 WSID =

Modified embankment with new storage

2-Hr 75% PMP

wewdh MESSAGE - DRAINAGE AREA FROM WSDATA CONTROL BEING CONVERTED FROM
ACRES TO SQUARE MILES FOR COMPUTATION PURPOSES.

LSITES === = === = o o e o e e e e e o
XEQ 04/10/2014 WSID=

VER 2005.1.7 warren Lake SUBW= 1
TIME 13:46:19 SITE = 1 PASSw 1 PART= i
ARARERRRANSRRRSREL SR TS RS BASIC Data SHehetLteNEe eV NNEVNOROQCCCOOROROSSERTS
CLIMATE AREA - NOT DEFINED DESIGN CLASS C

STORM DISTRIBUTION..... TCEQ 2-hr

PRECIP. = STORM RF DURATION RF TABLE

17.17 2.00 TCEQ2
Page 1



75%PMP 2hr-Rehab.ouT

WSDATA - CN DA-SM TC/L -/H QRF
90.00 4.63 3.20 0.00 0.00
SITEDATA- PERM POOL CREST PS FP SED VALLEY FL 3787
0.00 192.00 192.00 0.00 NO
BASEFLOW INITIAL EL EXTRA VOL SITE TYPE
0.00 0.00 0.00 SIMULATION
PSDATA - NO. COND COND L DIA/W ~/H
0.00 0.00 0.00 0.00
PS N KE WEIR L TW EL
0.000 0.00 0.00 0.00
2ND STG ORF H ORF L START AUX.
0.00 0.00 0.00 192.00
ASCRESTS -  AUX.1 AUX. 2 AUX. 3 AUX. 4 AUX.5
0.00 0.00 0.00 0.00 0.00

AUX.Data - REF.Ng. RETARg.Dgi TIE STATION INLET LENSTH

AUX.Data - INLET N SIDE SLOPE EXIT N EXIT SLOPE ACTUAL AUX?
0.000 0.00 0.000 0.000 NO
BTM WIDTH - Bw1l BW2 Bw3 BW4 BWS
0.00 0.00 0.00 0.00 0.00
TSTITES = oo o o o o o o e o o e e e e e e e e e
XEQ 04/10/2014 WSID=
VER 2005.1.7 warren Lake SUBW= 1
TIME 13:46:19 SITE = 1 PASS= 1 PART= 2
CREST PS 192.00 FT 0.0 ACFT 196.36 AC 0.0 CFs
SED ACCUM 192.00 FT 0.0 ACFT 196.36 AC 0.0 CcFs
AUX, CREST 192.50 FT 99,5 ACFT 201.45 AC 6.0 CFS
PS STORAGE 99.5 ACFT, BETWEEN AUX. CREST AND SED. ACCUM ELEVATIONS.
START ELEV 192.00 FT 0.0 ACFT 196.36 AC 0.0 CFsS
STORM HYD D= 2.00 HR P= 17.17 IN Q= 15.91 1IN DA= 4.63 SM
TC= 3.20 HR  CN= 90.00 voL=  3931.2 ACFT
PEAK = 15382.9 CFs, AT 3.1 HRS.

ORI A A A AR AR R AN A A LSRR AR AL L ARAAAR AR AR AR AR R RN LR RSN R R R L S L bR hdN

RATING TABLE DEVELOPED, SITE = 1 :
WITH PS AND AUX. GIVEN = NO ASDATA RECDRD GIVEN.

RATING TABLE NUMBER 2

ELEV. Q-TOTAL Q-P5 Q-AUX. VOLUME AREA
FEET CFS CFS CFS AC-FT ACRE
1 192.00 0.00 0.00 0.00 0.00 196.36
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75%PMP 2hr-Rehab.ouT
192.50 6.00 6.00 0.00 99,45
193.00 129.00 18.00 111.00 201.45 206.55
193.50 399.00 29.00 370.00 306.00 211.65
194.00 1295.00 35.00 1260.00 413.10 216.74
194.50 3175.00 57.00 3118.00 525.52 232.95
195.00 6118.00 97.00 6021.00 646.05 249.17
195.50 10790.00 149.00 10641.00 774,69 265.38
196.00 17166.00 175.00 16991.00 911.43 281.59
10 196.50 25383.00 245.00 25138.00 1056.48 298.59
11 197.00 34836.00 322.00 34514.00 1210.03 315.60

ROUTING OF STORM HYDROGRAPH STARTS AT ELEVATION  192.00

W~V aWwN

ROUTED BTM WIDTH MAX ELEV  VOL-MAX AREA-MAX  AUX.-HP  VOL-AUX.
RESULTS FT FT ACFT AC FT ACFT
STORM HYD 0.0 195.82 862.5 275.9 3.32 763.0
wihik MESSAGE - ROUTING ONLY: NO AUXILIARY SPILLWAY ANALYSIS

PEAK - CFS Q-PS Q-AUX. Q-TOT.

DISCHARGE = 166, 14717. 14883.
Inflow Hyd 1 PSH-Peak = 14882.85 CFS at 3.05 hrs., Location Point

HYDOUT 1

1SITES....JOB NO. 1 COMPLETE.

-

0 SUBWATERSHED(S) ANALYZED.

1 STRUCTURE(S) ANALYZED.

1 HYDROGRAPHS ROUTED AT LOWEST SITE.

0 TRIALS TO OBTAIN BOTTOM WIDTH FOR SPECIFIED STRESS OR VELOCITY.

EE LR E LR R LR E LR A SR A AN AL AL L L2 LR E RN e AR L bt SN bbb NOOROQOONORON RV RARNNESRD

SITES:.: s COMPUTATIONS COMPLETE

>>> SITE SUBWS  SUBWS DA CURVE TC TOTAL DA TYPE STRUC <<<

1D 10 (SQ MI) NO. (HRS) (SQ MI) DESIGN CLASS
1 1 4.63 90. 3.20 4.63 TR60 C
PASS DIA./ AUX.CREST B8TM. MAX. MAX, EMB. INTEGR.* EXIT¥ TYPE
NO. WIDTH ELEV WIDTH  HP ELEV VoL, DIST. VEL. HYD
(IN/FT) (FT) (FT) (FT) (FT) (cy) (FT) (FT/SEC)
1 0.0 192.5 0.0 3.3 195.8 0. 0. 0.0 STORM HYD

* INTEGRITY DIST. AND EXIT VEL. VALUES ARE BASED ON THE ROUTED
HYDROGRAPH SHOWN UNDER TYPE HYD.
Page 3



75%PMP 2hr-rehab,.ouT
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2hr-Rehab.ouT
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2hr-Rehab.DRG DATED 04/10/2014 13:46:19

OPTION "P" = M:\PUBLIC\Progects - Current\Ince Engineering\warren Lake\SITES\75%PMP
2hr-Rehab.DHY DATED 04/10/2014 13:46:19

OPTION "E" = M:\PUBLIC\Projects - Current\Ince Engineering\warren Lake\SITES\75%PMP
2hr-Rehab.DEM DATED 04/10/2014 13:46:19
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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. | 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.



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.



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

Photo 9. Emergency Spillway Inlet

-
-

Photo 10. Downstream Emergency Spillway

Warren Lake Dam, TX03398
Harns County = Inspection Date 4/5/05 = by TCEQ Staff



Exhibit D
2023 Civil Solutions Spillway Photos




Exhibit E

Regulatory Approval Documents

LOCATED ON

REHABILITATION
OF
WARREN LAKIE

ROCK HOLLOW CREEK

PRESENTED FOR

KATY PRAIRIE CONSERVANCY & WARREN RANCH

INDEX OF DRAWINGS

1 EXPRESS SHEET

2 GENERAL PLAN

3 EXISTING CONDITIONS - PLAN AND PROFILE

4 PROPOSED MODIFICATIONS - PLAN AND PROFILE

-7 EMBANKMENT SECTIONS

8 FOUNDATION TRENCH DRAIN DETAILS

9 PRIMARY AUXILIARY SPILLWAY - PLAN AND PROFILE
10 PRIMARY AUXILIARY SPILLWAY - CROSS SECTIONS
11 PRINCIPAL SPILLWAY - PLAN AND PROFILE
12 PRINCIPAL SPILLWAY - OUTLET DETAILS

13-15  PRINCIPAL SPILLWAY - INLET DETAILS
16 PRINCIPAL SPILLWAY - TRASH RACK
17 STORM WATER POLLUTION PREVENTION PLAN
18 STORM WATER POLLUTION PREVENTION PLAN DETAILS
19 FEMA FLOOD MAP
20 FLOODPLAIN CUT AND FILL VOLUME

LOCATED IN

HARRIS COUNTY, TEXAS

HEMPSTEAD PRAIRIE VIEW

q
WALLER N\,

o BETKARD.
BETKARD.  HOCKLEY

/

HEGAR RD.

HOCKLEY

BAUER HOCKLEY RD.

Y SLu380Y

ZUBE RO.

WARREN RANCH RD.

HWY 99 ;

MOUND RD.

FREEMAN RD.

3 PATTISON

QY 440 LNO RIHOOH ALY

EAL]

'GH AT DIOOH ALY

Hwy g9
—

HWY 90

QY HONVA NIV

WARREN LAKE

QY AT DIOOH ALY

[}
=
—
o
(@]

[ EE L]

ATION

VICINITY MAPS
MARCH 2016

M&E CONSULTANTS

Soil & Water Engineering Solutions

F—4324

Kat 4‘*
Prailyie

Conservancy

WARREN RANCH

Pany
e ey,
il 2N Nt}
S
W
> SF
plare g
& Ad A
117172016




STABILIZED

1. PAVING

DESIGN STRENGTH | _STEEL SPACING
OF CONCRETE [ TonG. J TRAYE,

5] i N

[
1

1] 71

PROPOSED
;S
CULVERT

. HARRIS COUNTY

I REQUIRED AND SHOWN O SHEET(S).
O NOT REQUIRED DUE TO

L ISLANDS AND MEDWNS

Il. C) STANDARD 6” CURBING
O 4" x 12" CURBING

6 CURBING

EXCEPT AT MEDANS AND ISLANDS

TRAFFIC FONS\DERATIONS

4 \WATER AND WASTEWATER
C8)

5. DESCRIPTION OF PROPERTY

6. STORM WATER QUALITY

L SWPPP: CONSTRUCTION MEASURES. (Complete for ALL projects)

I LEGAL DESCRIPTION
A ACREAGE: 5951283 ACRES
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Harris County Engineering Department

10555 NORTHWEST FREEWAY. SUITE 120, HOUSTON. TX 770682 - OFFICE 713-274.3800

PERMIT FOR CIVIL SITE WORK (FILL, DETENTION, UTILITY, PAVING, UNENCLOSED STRUCTURES)

Date Issued: 12/12/2016 Expiration Date: 6/10/2017
tssued To: Katy Prasrie Consarvanty & Warren Ranch Project Name: Rehabllitation of Warren Lake
Owner: Katy Prairie Conservancy & Warren Ranch Permit No: 1611100094-SITE-001
Applicant: M & £ Consultamts LLC Permit Class Code:  CLASS N
Contact: Trent Street
Contact Email: tstrest@mande-pe.com
Contact Phone:  (256) 9839103
Property Information
Address: 15025 Warren Ranch Road Bleg: Suite: Traller:
Cty: Hockley State: TX Zip: 77447
Subdivision: Section: Lot Block: Reserve:
Abstract No,: 149 Survey Name
REQUIRED INSPECTION(S)

IT IS YOUR RESPONSIBILITY TO CALL FOR ALL REQUIRED INSPECTIONS
(*) All Inspections designated with an asterisk must be passed before permanent power will be released.

1 Commercial Final Inspection-Development

PRE-INSPECTION DOCUMENT(S)
ALL PRE-INSPECTION DOCUMENTS MUST BE RECEIVED AND APPROVED BEFORE INSPECTIONS CAN BE REQUESTED

1 As-Buit-Cortificate Requirec

SPECIAL REQUIREMENT(S)
1 Ciass Il Peemit Issued, Refer To Plans and Final Elevation Certificate

4 .’ﬁ.“ s

Permit Manager

Main Line HCPID 713-274-3900 Schedule Inspections 713-274-3800 Fire Code Inspections 281-436-8000

WMMMMWOWM mmmw-mmmmﬂwmmm A COgy SSpttved plarns must be kept on ste  The Cousty Engreasr may make soteduied of
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Harris County Engineering Department

10355 NORTHWEST FREEWAY. HOUSTON. TX 77082 . OFFICE 713.274.3900

INSPECTION RECORD-POSTTHIS CARD ON SITE

Property Information Project Detail
Commercial Property
*roject Name: Rehabiditation of Warren Lake Project No: 1611100094
*roperty Owner: Katy Prarie Conservancy & Warren Ranch Sulte:
\ddress: 15025 Warren Ranch RD Zip: 77447
Zity: Hocklay State: X Email:
\pplicant/DBA: M & E Consultants LLC ContactNo:  (254) 983-8103
REQUIRED INSPECTION(S)

IT IS YOUR RESPONSIBILITY TO CALL FOR REQUIRED INSPECTIONS
(*) All Inspections below designated with an Asterisk must be passed before permanent power will be released
Permit Number Inspection Description Inspector Name & Signature Pass/Fall Date
611100094-8ITE-001  "Commerciad Final Inspection-Development

CERTIFICATE OF COMPLIANCE
Date Inspection Category Inspector Signature Pass/Fail

Main Line HCPID 713-274-3900 Schedule Inspections 713-274-3800 Fire Code Inspections 281-436-8000 Fax 713-437-5764

This Card is your record of inspections and must be signed off by all required depantments 1o receive your Fire Marshal's final inspection and
Sentificate of Compliance. This card must be kept onsite and available to the inspector at all times and during inspections. Protect this card from
weather, The approved plans must be available during inspections. Inspections must be completed in the listed order and the Certificate of
compliance will not be issued until all other required inspections are completed and approved Authorized work must start before expiration date.
Fhis permit and inspection card on site must be posted on site. A copy approved plans must be kept on site. The County Engineer may make



Bryan W. Shaw, Ph.D),, P.E,, Chairman
Toby Baker, Commissioner

Jon Niermann, Commissioner

Richard A. Hyde, P.E., Excoutive Director

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

Protecting Texas by Reducing and Preventing Pollution

November 8, 2017

Trent Street, PE

President

M&E Consultants

PO Box 9

Heidenheimer, TX 76533

Re: Warren Lake Dam
TX03298
Plan and Specifications Approval

Dear Mr. Trent,

TCEQ received your November 3, 2017 submittal in response to our October 19, 2017 Comment
Letter for the proposed improvements of the above referenced dam, Thank you for addressing all
our comments,

According to the provisions of the Texas Administrative Code (TAC) Chapter 299, the final
construction plans and specifications for the referenced project are hereby approved on behalf of
the Executive Director, You are reminded of the following sections pertaining to construction:

§ 299.23
§ 209,24

§299.25
§299.25
§299.26
§209.29

§ 299.30

Requires the continuous maintenance of construction records.

Requires this office to be notified promptly of the date construction actually begins
and for high and significant hazard dams, to be sent monthly progress reports.
Requires continuous daily inspections by owner's engineer or by a qualified
inspector under supervision of the owner's engineer.

Requires construction plans to be according to the approved plans and
specifications.

Requires significant changes to the approved plans and specifications be approved
by this office.

Requires the submission of the engineer's notification of completion within 45
calendar days after the work is substantially complete,

Provides for the submission of record drawings with permanent reference mark(s)
within six months after final completion of construction.

If you have any questions or need additional information, please do not hesitate to contact me at
(512) 239-1351, david.trujillo@teeq.lexas.gov, or Johnny Cosgrove, P.E. at (512) 239-4307.

Sincerely,

Dam Safety Engineer
Critical Infrastructure Division, MC 177

P.0, Box 13087 * Austin, Texas 78711-3087 * 51223041000 * feeq.texas.gov

How is our customer service?  teeq.texas.gov/customersurvey
printed on reeyeled paper



DEPARTMENT OF THE ARMY
GALVESTON DISTRICT, CORPS OF ENGINEERS
P. 0. BOX 1229
GALVESTON, TEXAS 77563.1229

December 21, 2016

REMLY 7O
ATTENTION OF:

Evaluation Branch

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

Ms. Mary Anne Piacentini
Katy Prairie Conservancy
5615 Kirby Drive
Houston, Texas 77005

Dear Ms. Piacentini:

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 clearing 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 is 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 addition, the activity must be in compliance with the Texas Commission on
Environmental Quality’s Best Management Practice Guidelines, which can be found at
hitp://bit.ly/1xPybPm. A hard copy can be provided to you upon request.

NWP 3 authorizes the repair, rehabilitation or replacement of any previously authorized,
currently 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 modification.

NWP 7 authorizes activities related to the construction or modification of outfall
structures and associated intake structures, 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 18, 2017. Itis 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

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 modification 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.) associated with this
NWP verification are based on a preliminary jurisdictional determination (JD) for your
subject site. If you wish, you may request an approved JD (which may be appealed), 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 work 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 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.

If you have any questions regarding this verification, 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:
73424 77 0 ST

Kristi N. McMillan
Leader, Central 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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REHABILITATION
OF
WARREN LAKE

LOCATED ON

ROCK HOLLOW CREEK

PRESENTED FOR

KATY PRAIRIE CONSERVANCY & WARREN RANCH

LOCATED IN

HARRIS COUNTY, TEXAS
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September 21, 2012

Nationwide Permit General Conditions

The following general conditions must be followed in order for any authorization by an NWP to
be valid:

1. Navigation.
(2) No activity may cause more than a minimal adverse effect on navigation.

(b) Any safety lights and signals prescribed by the U.S, Coast Guard, through regulations or
otherwise, must be installed and maintained at the permittee’s expense on authorized facilities
in navigable waters of the United States.

(¢) The permittee understands and agrees that, if future operations by the United States
require the removal, relocation, or other alteration, of the structure or work herein authorized,
or if, in the opinion of the Secretary of the Army or his authorized representative, said
structure or work shall cause unreasonable obstruction to the free navigation of the navigable
waters, the permittec will be required, upon due notice from the Corps of Engineers, to
remove, relocate, or alter the structural work or obstructions caused thereby, without expense
to the United States, No claim shall be made against the United States on account of any such
removal or alteration,

2. Aquatic Life Movements. No activity may substantially disrupt the necessary life cycle
movements of those species of aquatic life indigenous to the waterbody, including those species
that normally migrate through the area, unless the activity's primary purpose is to impound

water. All permanent and temporary crossings of waterbodies shall be suitably culverted,
bridged, or otherwise designed and constructed to maintain low flows to sustain the movement of
those aquatic species.

3. Spawning Areas. Activities in spawning areas during spawning seasons must be avoided to
the maximum extent practicable. Activities that result in the physical destruction (e.g., through
excavation, fill, or downstream smothering by substantial turbidity) of an important spawning
area are not authorized.

4. Migratory Bird Breeding Areas. Activitics in waters of the United States that serve as
breeding areas for migratory birds must be avoided to the maximum extent practicable,

5. Shellfish Beds. No activity may occur in areas of concentrated shellfish populations, unless
the activity is directly related to a shellfish harvesting activity authorized by NWPs 4 and 48, or
is a shellfish seeding or habitat restoration activity authorized by NWP 27.

6. Suitable Material. No activity may use unsuitable material (e.g., trash, debris, car bodies,
asphalt, etc.). Material used for construction or discharged must be free from toxic pollutants in
toxic amounts (see Section 307 of the Clean Water Act).
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7. Water Supply Intakes. No activity may occur in the proximity of a public water supply
intake, except where the activity is for the repair or improvement of public water supply intake
structures or adjacent bank stabilization.

8. Adverse Effects From Impoundments. If the activity creates an impoundment of waler,
adverse effects to the aguatic system due to accelerating the passage of wates, and/or restricting
its flow must be minimized 1o the maximum extent practicable.

9. Management of Water Flows. To the maximum extent practicable, the pre-construction
course, condition, capacity, and location of open walers must be maintained for each activity,
inclading stream channelization and stonm water management activities, except as provided
below. The activity must be constructed to withstand expected high flows. The activity must not
restrict or impede the passage of normal or high flows, unless the primary purpose of the activity
is 10 impound water or manage high flows. The activity may alter the pre-construction course,
condition, capacity, and location of open waters if it benefits the aquatic environment (e.g.,
siream restoration or relocation activities).

10. Fills Within 100-Year Floodplains. The activity must comply with applicable FEMA
approved state or local floodplain management requirements.

11. Equipment. Heavy equipment working in wetlands or mudflats must be placed on mats, or
other measures must be taken 1o minimize soil disturbance.

12. Soil Erosion and Sediment Controls. Appropriate soil erosion and sediment controls must
be used and maintained in effective operating condition during construction, and all exposed soil
and other fills, as well as any work below the ordinary high water mark or high tide line, must be
permanently stabilized at the earliest practicable date. Permittees are encouraged to perform
work within waters of the United States during periods of low-flow or no-flow.

13. Removal of Temporary Fills. Temporary fills must be removed in their entirety and the
affected areas returned to pre-construction elevations, The affected areas must be re-vegetated, as

appropriate,

14. Proper Maintenance. Any authorized structure or fill shall be properly maintained,
including maintenance to ensure public safety and compliance with applicable NWP general
conditions, as well as any activity-specific conditions added by the district engineer to an NWP
authorization.

15. Single and Complete Project. The activity must be a single and complete project. The same
NWP cannot be used more than onee for the same single and complete project.

16. Wild and Scenic Rivers. No activity may occur in a component of the National Wild and
Scenic River System, or in a river officially designated by Congress as a “study river” for
possible inclusion in the system while the river is in an official study status, unless the
appropriate Federal agency with direct management responsibility for such river, has determinex
in writing that the proposed activity will not adversely affect the Wild and Scenic River
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designation or study status. Information on Wild and Scenic Rivers may be obtained from the
appropriate Federal land management agency responsible for the designated Wild and Scenic
River or study river (e.g., National Park Service, U.S. Forest Service, Bureau of Land
Management, U.S. Fish and Wildlife Service).

17. Tribal Rights. No activity or its operation may impair reserved tribal rights, including, but
not limited to, reserved water rights and treaty fishing and hunting rights.

18. Endangered Species.

(a) No activity is authorized under any NWP which is likely to directly or indirectly
jeopardize the continued existence of a threatened or endangered species or a species
proposed for such designation, as identified under the Federal Endangered Species Act
(ESA), or which will directly or indirectly destroy or adversely modify the critical habitat of
such species. No activity is authorized under any NWP which “may affect” a listed species or
critical habitat, unless Section 7 consultation addressing the effects of the proposed activity
has been completed.

(b) Federal agencies should follow their own procedures for complying with the requirements
of the ESA, Federal permittees must provide the district engineer with the appropriate
documentation to demonstrate compliance with those requirements, The district engineer will
review the documentation and determine whether it is sufficicnt to address ESA compliance
for the NWP activity, or whether additional ESA consultation is necessary.

(c) Non-federal permittees must submit a pre-construction notification to the district engineer
if any listed species or designated critical habitat might be affected or is in the vicinity of the
project, or if the project is located in designated critical habitat, and shall not begin work on
the activity until notified by the district engineer that the requirements of the ESA have been
satisfied and that the activity is authorized. For activities that might affect Federally-listed
endangered or threatened species or designated cntical habitat, the pre-construction
notification must include the name(s) of the endangered or threatened species that might be
affected by the proposed work or that utilize the designated critical habitat that might be
affected by the proposed work. The district engineer will determine whether the proposed
activity “may affect” or will have “no effect” to listed species and designated critical habitat
and will notify the non- Federal applicant of the Corps’ determination within 45 days of
receipt of a complete preconstruction notification. In cases where the non-Federal applicant
has identified listed species or critical habitat that might be affected or is in the vicinity of the
project, and has 50 notified the Corps, the applicant shall not begin work until the Corps has
provided notification the proposed activities will have “no effect” on listed species or critical
habitat, or until Section 7 consultation has been completed. If the non-Federal applicant has
not heard back from the Corps within 45 days, the applicant must still wait for notification
from the Corps.
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(d) As a result of formal or informal consultation with the FW'S or NMFS the district
engineer may add species-specific regional endangered species conditions to the NWPs.

(€) Authorization of an activity by a NWP does not authorize the “take” of a threatened or
endangered species as defined under the ESA. In the absence of separate authorization (e.g.,
an ESA Section 10 Permit, a Biological Opinion with “incidental take” provisions, etc.) from
the U.S. FWS or the NMFS, The Endangered Species Act prohibits any person subject to the
jurisdiction of the United States 1o take a listed species, where "take™ means to harass, harm,
pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any such
conduct. The word “harm” in the definition of “take® means an act which actually kills or
injures wildlife. Such an act may include significant habitat modification or degradation
where it actually kills or injures wildlife by significantly impairing essential behavioral
patterns, including brecding, feeding or sheltering.

(f) Information on the location of threatened and endangered species and their critical habitat
can be obtained directly from the offices of the U.S. FWS and NMFS or their World Wide
Web pages at http://www.fws.gov/ or http://www.fws.gov/ipac and
hitp://www.noaa.gov/fisheries. html respectively.

19. Migratory Birds and Bald and Golden Eagles. The permittee is responsible for obtaining
any “take” permils required under the U.S. Fish and Wildlife Service's regulations governing -
compliance with the Migratory Bird Treaty Act or the Bald and Golden Eagle Protection Act.
The permittee should contact the appropriate local office of the U.S. Fish and Wildlife Service to
determine if such “take” permits are required for a particular activity.

20. Historic Properties.

(1) In cases where the district engineer determines that the activity may affect properties
listed, or eligible for listing, in the National Register of Historic Places, the activity is not
authorized, until the requirements of Section 106 of the National Historic Preservation Act
(NHPA) have been satisfied.

(b) Federal permittees should follow their own procedures for complying with the
requirements of Scction 106 of the National Historic Preservation Act. Federal permittees
must provide the district engineer with the appropriate documentation to demonstrate
compliance with those requirements. The district engineer will review the documentation and
determine whether it is sufficient to address section 106 compliance for the NWP activity, or
whether additional section 106 consultation is necessary.

(¢) Non-federal permittees must submit a pre-construction notification to the district engineer
if the authorized activity may have the potential to cause effects to any historic properties
listed on, determined to be eligible for listing on, or potentially eligible for listing on the
National Register of Historic Places, including previously unidentified properties. For such
activities, the pre-construction notification must state which historic properties may be
affected by the proposed work or include a vicinity map indicating the location of the historic
properties or the potential for the presence of historic propesties, Assistance regarding
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information on the lacation of or potential for the presence of historic resources can be
sought from the State Historic Preservation Officer or Tribal Historic Preservation Officer, as
appropriate, and the National Register of Historic Places (see 33 CFR 330.4(g)). When
reviewing pre-construction notifications, district engineers will comply with the current
procedures for addressing the requirements of Section 106 of the National Historic
Preservation Act. The district engineer shall make a reasonable and good faith effort to cary
out appropriate identification efforts, which may include background research, consultation,
oral history interviews, sample ficld investigation, and field survey. Based on the information
submitted and these efforts, the district engincer shall determine whether the proposed
activity has the polential to cause an effect on the historic propesties. Where the non-Federal
applicant has identified historic properties on which the activity may have the potential to
cause effects and so notified the Corps, the non-Federal applicant shall not begin the activity
until notified by the district engineer either that the activity has no potential to cause effects
or that consultation under Section 106 of the NHPA has been completed.

(d) The district engincer will notify the prospective permittee within 45 days of receipt of a
complete pre-construction notification whether NHPA Section 106 consultation is required.
Section 106 consultation is not required when the Corps determines that the activity does not
have the potential to cause effects on historic properties (see 36 CFR §800.3(a)). IFNHPA
section 106 consultation is required and will occur, the distriet engineer will notify the non-
Federal applicant that he or she cannot begin work until Section 106 consultation is
completed. If the non-Federal applicant has not heard back from the Corps within 45 days,
the applicant must still wait for notification from the Corps.

(¢) Prospective permittees should be aware that section 110k of the NHPA ( 16 U.S.C. 470h-
2(k)) prevents the Corps from granting a permit or other assistance to an applicant who, with
intent to avoid the requirements of Section 106 of the NHPA, has intentionally significantly
adversely affected a historic property to which the permit would relate, or having legal power
to prevent it, allowed such significant adverse effect to occur, unless the Corps, after
consultation with the Advisory Council on Historic Preservation (ACHP), determines that
circumstances justify granting such assistance despite the adverse effect created or permitted
by the applicant. If circumstances justify granting the assistance, the Corps is required to
notify the ACHP and provide documentation specifying the circumstances, the degree of
damage to the integrity of any historic properties affected, and proposed mitigation. This
documentation must include any views obtained from the applicant, SHPO/THPO,
appropriate Indian tribes if the undertaking occurs on or aflects historic properties on tribal
lands or affects properties of interest to those tribes, and other partics known to have a
legitimate interest in the impacts to the permitted activity on historic properties,

21, Discovery of Previously Unknown Remains and Artifacts. If you discover any previously
unknown historic, cultural or archeological remains and artifacts while accomplishing the
activity authorized by this permit, you must immediately notify the district engineer of what you
have found, and to the maximum extent practicable, avoid construction activities that may affect
{he remains and artifacts until the required coordination has been completed. The district
engineer will initiate the Federal, Tribal and state coordination required to determine if the items
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or remains warrant a recovery effort or if the site is eligible for listing in the National Register of
Histonc Places.

22. Designated Critical Resource Waters. Critical resource waters include, NOAA managed
marine sanctuarics and marine monuments, and National Estuarine Research Reserves. The
district engineer may designate, after notice and opportunity for public comment, additional
waters officially designated by a state as having particular environmental or ecological
significance, such as outstanding national resource waters or state natural heritage sites. The
district engineer may also designate additional critical resource waters after notice and
opportunity for public comment.

(a) Discharges of dredged or fill material into waters of the United States are not authonized
by NWPs 7, 12, 14, 16, 17, 21, 29, 31, 35, 39, 40, 42, 43, 44, 49, 50, 51, and 52 for any
activity within, or directly affecting, critical resource waters, including wetlands adjacent to
such waters.

(b) For NWPs 3, 8,10, 13, 15, 18, 19, 22, 23, 25, 27, 28, 30, 33, 34, 36, 37, and 38,
notification is required in accordance with general condition 31, for any activity proposed in
the designated critical resource waters including wetlands adjacent to those waters. The
district engineer may authorize activities under these NWPs only afier it is determined that
the impacts to the critical resource waters will be no more than minimal,

23. Mitigation. The district engincer will consider the following factors when determining
appropriate and practicable mitigation necessary to ensure that adverse effects on the aquatic
environment are minimal:

(a) The activity must be designed and constructed to avoid and minimize adverse effects,
both temporary and permanent, to waters of the United States to the maximum extent
practicable at the project site (i.c., on site).

(b) Mitigation in all its forms (avoiding, minimizing, rectifying, reducing, or compensating
for resource losses) will be required to the extent necessary to ensure that the adverse effects
to the aquatic environment are minimal.

(¢) Compensatory mitigation at a minimum one-for-one ratio will be required for all wetland
losses that exceed 1/10-acre and require pre-construction notification, unless the district
engineer determines in writing that cither some other form of mitigation would be more
environmentally appropriate or the adverse effects of the proposed activity are minimal, and
provides a project-specific waiver of this requirement. For wetland losses of 1/10-acre or less
that require pre-construction notification, the district engineer may determine on a case-by-
case basis that compensatory mitigation is required to ensure that the activity results in
minimal adverse effects on the aquatic environment. Compensatory mitigation projects
provided to offset losses of aquatic resources must comply with the applicable provisions of
33 CFR part 332.
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(1) The prospective pemitlee is responsible for proposing an appropriate compensatory
mitigation option if compensatory mitigation is necessary to ensure that the activity
results in minimal adverse effects on the aquatic environment.

(2) Since the likelibood of success is greater and the impacts to potentially valuable
uplands are reduced, wetland restoration should be the first compensatory mitigation
option considered.

(3) If permittee-responsible mitigation is the proposed option, the prospective permittee is
responsible for submitting a mitigation plan. A conceptual or detailed mitigation plan
may be used by the district engineer 1o make the decision on the NWP verification
reguest, but a final mitigation plan that addresses the applicable requirements of 33 CFR
332.A(c)(2) ~ (14) must be approved by the district engineer before the permittee begins
work in waters of the United States, unless the districl engineer determines that prior
approval of the final mitigation plan is not practicable or not necessary to ensure timely
completion of the required compensatory mitigation (see 33 CFR 332.3(k)(3)).

(4) If mitigation bank or in-licu fee program credits are the proposed option, the
mitigation plan only needs to address the baseline conditions at the impact site and the
number of credits to be provided.

(5) Compensatory mitigation requirements (¢.g., resource type and amount to be provided
as compensatory mitigation, site protection, ecological performance standards,
monitoring requirements) may be addressed through conditions added to the NWP
authorization, instead of components of a compensatory mitigation plan.

(d) For losses of streams or other open waters that require pre-construction notification, the
district engineer may require compensatory mitigation, such as stream rehabilitation,
enhancement, or preservation, to ensure that the activity results in minimal adverse effects on
the aquatic environment.

(¢) Compensatory mitigation will not be used to increase the acreage losses allowed by the
acreage limits of the NWPs. For example, if an NWP has an acreage limit of 1/2-acre, it
cannot be used to authorize any project resulting in the loss of greater than 1/2-acre of waters
of the United States, even if compensalory mitigation is provided that replaces or restores
some of the lost waters. However, compensatory mitigation can and should be used, as
necessary, to ensure that a project already meeting the established acreage limits also satisfies
the minimal impact requirement associated with the NWPs.

(f) Compensatory mitigation plans for projects in or near streams or other open waters will
nommally include a requirement for the restoration or establishment, maintenance, and legal
protection (e.g., conservation easements) of riparian areas next to open waters, In some cases,
riparian areas may be the only compensatory mitigation required. Riparian areas should
consist of native species. The width of the required ripanan area will address documented
water quality or aquatic habitat loss concemns. Normally, the riparian area will be 25 to 50 feet
wide on each side of the stream, but the district engineer may requite slightly wider riparian
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arcas to address documented water quality or habitat loss concerns. If it is not possible to
establish a riparian arca on both sides of a stream, or if the waterbody is a lake or coastal
waters, then restoring or establishing a riparian area along a single bank or shoreline may be
sufficient. Where both wetlands and open waters exist on the project site, the district engineer
will determine the appropriate compensatory mitigation (e.g., riparian areas and/or wetlands
compensation) based on what is best for the aquatic environment on a watershed basis. In
cases where riparian areas are determined to be the most appropriate form of compensatory
mitigation, the district engineer may waive or reduce the requirement to provide wetland
compensatory mitigation for wetland losses.

(g) Permittees may propose the use of mitigation banks, in-lieu fee programs, or separate
permiltee-responsible mitigation. For activities resulting in the loss of marine or estuarine
resources, permittee-responsible compensatory mitigation may be environmentally preferable
if there are no mitigation banks or in-lieu fee programs in the area that have marnine or
estuarine credits available for sale or transfer to the permittce. For permittee-responsible
mitigation, the special conditions of the NWP verification must clearly indicate the party or
parties responsible for the implementation and performance of the compensatory mitigation
project, and, if required, its long-term management.

(h) Where certain functions and services of waters of the United States are permanently
adversely affected, such as the conversion of a forested or scrub-shrub wetland to an
herbaceous wetland in a permanently maintained utility line right-of-way, mitigation may be
required to reduce the adverse effects of the project to the minimal level.

24, Safety of Impoundment Structures. To ensure that all impoundment structures are safely
designed, the district engineer may require non-Federal applicants to demonstrate that the
structures comply with established state dam safety criteria or have been designed by qualified
persons. The district engineer may also require documentation that the design has been
independently reviewed by similarly qualified persons, and appropriate modifications made to
ensure safety. 4

25. Water Quality. Where States and authorized Tribes, or EPA where applicable, have not
previously certified compliance of an NWP with CWA Section 401, individual 40! Water
Quality Certification must be obtained or waived (see 33 CFR 330.4(c)). The district engineer or
State or Tribe may require additional water quality management measures to ensure that the
authorized activity does not result in more than minimal degradation of water quality.

26. Coastal Zone Management, In coastal states where an NWP has not previously received a
state coastal zone management consistency concurrence, an individual state coastal zone
management consistency concurrence must be obtained, or a presumption of concurrence must
occur (see 33 CFR 330.4(d)). The district engineer or a State may require additional measures to
ensure that the authorized activity is consistent with state coastal zone management
requirements.
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27. Regional and Case-By-Case Conditions. The activity must comply with any regional
conditions that may have been added by the Division Engineer (see 33 CFR 330.4(¢)) and with
any case specific conditions added by the Corps or by the state, Indian Tribe, or U.S. EPA in its
section 401 Water Quality Certification, or by the state in its Coastal Zone Management Act
consistency determination.

28. Use of Multiple Nationwide Permits. The use of more than one NWP for a single and
complete project is prohibited, except when the acreage loss of waters of the United States
authorized by the NWPs does not exceed the acreage limit of the NWP with the highest specified
acreage limit, For example, if a roud crossing over tidal waters is constructed under NWP 14,
with associated bank stabilization authonized by NWP 13, the maximum acreage loss of waters
of the United States for the total project cannot exceed 1/3-acre,

29. Transfer of Nationwide Permit Verifications. If the permittee sells the property associated
with a nationwide permit verification, the permittee may transfer the nationwide permit
verification to the new owner by submitting a letter to the appropriate Corps district office to
validate the transfer. A copy of the nationwide permit verification must be attached to the letter,
and the letter must contain the following statement and signature:

“When the structures or work authorized by this nationwide permit are still in existence at the
time the property is transferred, the terms and conditions of this nationwide permit, including any
special conditions, will continue to be binding on the new owner(s) of the property. To validate
the transfer of this nationwide permit and the associated liabilities associated with compliance
with its terms and conditions, have the transferee sign and date below.”

(Transferee)

(Date)

30. Compliance Certification. Each permittee who receives an NWP verification letter from the
Corps must provide a signed certification documenting completion of the authorized activity and
any required compensatory mitigation. The success of any required permittee responsible
mitigation, including the achievement of ecological performance standards, will be addressed
separately by the district engineer. The Corps will provide the permittee the certification
document with the NWP verification letter. The certification document will include:

(a) A statement that the authorized work was done in accordance with the NWP
authorization, including any general, regional, or activity-specific conditions;

(b) A statement that the implementation of any required compensatory mitigation was
completed in accordance with the permit conditions. If credits from a mitigation bank or in-
lieu fee program are used to satisfy the compensatory mitigation requirements, the
certification must include the documentation required by 33 CFR 332.3(1)(3) to confirm that
the permittee secured the appropriate number and resource type of credits; and
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(¢) The signature of the permittee certifying the completion of the work and mitigation.
31. Pre-Construction Notification.

(1) Timing. Where required by the terms of the NWP, the prospective permittee must notify
the disirict engineer by submitting a pre-construction notification (PCN) as early as possible.
The district engineer must determine if the PCN is complete within 30 calendar days of the
date of receipt and, if the PCN is determined 1o be incomplete, notify the prospective
pemmitiee within that 30 day peniod to request the additional information necessary to make
the PCN complete. The request must specify the information needed to make the PCN
complete. As a general rule, district engineers will request additional information necessary
to make the PCN complete only once, Howeves, if the prospective penmiltee does not provide
all of the requested information, then the district engincer will notify the prospective
permittee that the PCN is still incomplete and the PCN review process will not commence
until all of the requested information has been received by the district engineer. The
prospective permittee shall not begin the activity until either:

(1) He or she is notified in writing by the district engineer that the activity may proceed
under the NWP with any special conditions imposed by the district or division engineer;
or

(2) 45 calendar days have passed from the district engineer’s receipt of the complete PCN
and the prospective permittee has not received written notice from the district or division
engineer. However, if the permittee was required to notify the Corps pursuant to general
condition 18 that listed species or critical habitat might be affected or in the vicinity of
the project, or to notify the Corps pursuant to general condition 20 that the activity may
have the potential to cause effects to historic properties, the permittee cannot begin the
activity until receiving written notification from the Corps that there is “no effect” on
listed species or “no potential to cause effects™ on historic properties, or that any
cansultation required under Section 7 of the Endangered Species Act (see 33 CFR
330.4(f)) and/or Section 106 of the National Historic Preservation (see 33 CFR 330.4(g))
has been completed. Also, work cannot begin under NWPs 21, 49, or 50 until the
permittee has received written approval from the Corps. If the proposed activity requires
a written waiver to exceed specified limits of an NWP, the permiltee may not begin the
activity until the district engineer issues the waiver, If the district or division engineer
notifies the permittee in writing that an individual permit is required within 45 calendar
days of receipt of a complete PCN, the permittee cannot begin the activity until an
individual permit has been obtained. Subsequently, the permittee’s right to proceed under
the NWP may be modified, suspended, or revoked only in accordance with the procedure

set forth in 33 CFR 330.5(d)(2).
(b) Contents of Pre-Construction Notification: The PCN must be in writing and include the
following information:

(1) Name, address and telephone numbers of the prospective permittee;
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(2) Location of the proposed project;

(3) A description of the proposed project; the project’s purpose; direct and indirect
adverse environmental effects the project would cause, including the anticipated amount
of loss of water of the United States expected to result from the NWP activity, in acres,
linear feet, or other appropriate unit of measure; any other NWP(s), regional general
permit(s), or individual permit(s) used or intended {o be used to authorize any part of the
proposed project or any related activity. The description should be sufficiently detailed to
allow the district engineer to determine that the adverse effects of the project will be
minimal and to determine the need for compensatory mitigation. Sketches should be
provided when necessary to show that the activity complies with the terms of the NWP,
(Sketches usually clarify the project and when provided results in a quicker decision.
Sketches should contain sufficient detail to provide an illustrative description of the
proposed activity (e.g., a conceptual plan), but do not need to be detailed engineering
plans);

(4) The PCN must include a delineation of wetlands, other special aquatic sites, and other
waters, such as lakes and ponds, and perennial, intermittent, and ephemeral streams, on
the project site. Wetland delineations must be prepared in accordance with the current
method required by the Corps, The permittee may ask the Corps to delineate the special
aquatic sites and other waters on the project sile, but there may be a delay if the Corps
does the delineation, especially if the project site is large or contains many waters of the
United States, Furthermore, the 45 day period will not start until the delineation has been
submitted to or completed by the Corps, as appropriate;

(5) If the proposed activity will result in the loss of greater than 1/10-acre of wetlands and
a PCN is required, the prospective permittee must submit a statement describing how the
mitigation requirement will be satisfied, or explaining why the adverse effects are
minimal and why compensatory mitigation should not be required. As an altemative, the
prospective permittee may submit a conceptual or detailed mitigation plan.

(6) If any listed species or designated critical habitat might be affected or is in the vicinity
of the project, or if the project is located in designated critical habitat, for non-Federal
applicants the PCN must include the name(s) of those endangered or threatened species
that might be affected by the proposed work or utilize the designated critical habitat that
may be affected by the proposed work. Federal applicants must provide documentation
demonstrating compliance with the Endangered Species Act; and

(7) For an activity that may affect a historic property listed on, determined to be eligible
for listing on, or potentially eligible for listing on, the National Register of Historic
Places, for non-Federal applicants the PCN must state which historic property may be
affected by the proposed work or include a vicinity map indicating the location of the
historic property. Federal applicants must provide documentation demonstrating
compliance with Section 106 of the National Historic Preservation Act.

11
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(¢) Form of Pre-Construction Notification: The standard individual permit application form
(Form ENG 4345) may be used, but the completed application form must clearly indicate
that it is 2 PCN and must include all of the information required in paragraphs (b)(1) through
(7) of this general condition, A lelter containing the required information may also be used.

(d) Agency Coordination:
(1) The district engineer will consider any comments from Federal and state agencies
concerning the proposed activity's compliance with the terms and conditions of the
NWPs and the need for mitigation to reduce the project’s adverse environmental cffects
to a minimal level,

(2) For all NWP activities that require pre-construction notification and result in the loss
of greater than 1/2-acre of waters of the United States, for NWP 21, 29, 39, 40, 42, 43,
44, 50, 51, and 52 activitics that require pre-construction notification and will result in
the loss of greater than 300 linear feet of stream bed, and for all NWP 48 activities that
require pre-construction notification, the district engineer will immediately provide (e.g.,
via e-mail, facsimile transmission, overnight mail, or other expeditious manner) a copy of
the complete PCN to the appropriate Federal or state offices (U.S. FWS, state natural
resource or water quality agency, EPA, State Historic Preservation Officer (SHPO) or
Tribal Historic Preservation Office (THPO), and, if appropriate, the NMFS). With the
exception of NWP 37, these agencies will have 10 calendar days from the date the
material is transmitted to telephone or fax the district engineer notice that they intend to
provide substantive, site-specific comments. The comments must explain why the agency
belicves the adverse cffects will be more than minimal. If so contacted by an agency, the
district engineer will wait an additional 15 calendar days before making a decision on the
pre-construction notification. The district engineer will fully consider agency comments
recetved within the specified time frame conceming the proposed activity's compliance
with the terms and conditions of the NWPs, including the need for mitigation to ensure
the net adverse environmental effects to the aquatic environment of the proposed activity
are minimal. The district engineer will provide no response to the resource agency,
except s provided below. The district engineer will indicate in the administrative record
associated with cach pre-construction notification that the resource agencies’ concerns
were considered. For NWT 37, the emergency watershed protection and rehabilitation
activity may proceed immediately in cases where there is an unaceeptable hazard to life
or a significant loss of property or economic hardship will occur, The district engineer
will consider any comments received to decide whether the NWP 37 authorization should
be modified, suspended, or revoked in accordance with the procedures at 33 CFR 330.5.

(3) In cases of where the prospective permittee is not a Federal agency, the district
engineer will provide a response to NMFS within 30 calendar days of receipt of any
Essential Fish Habitat conservation recommendations, as required by Section
305(b)(4)(B) of the Magnuson-Stevens Fishery Conservation and Management Act.

(4) Applicants are encouraged to provide the Corps with either electronic files or multiple
copies of pre-construction notifications to expedite agency coordination.
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eer’s ision

1. In reviewing the PCN for the proposed activity, the district engineer will determine whether
the activity authorized by the NWP will result in more than minimal individual or cumulative
adverse environmental effects or may be contrary to the public interest. For a linear project, this
determination will include an evaluation of the individual crossings to determine whether they
individually satisfy the terms and conditions of the NWP(g), as well as the cumulative effects
caused by all of the crossings authorized by NWP. If an applicant requests a waiver of the 300
linear foot limit on impacts to intermittent or ephemeral streams or of an otherwise applicable
limit, as provided for in NWPs 13, 21, 29, 36, 39, 40, 42, 43, 44, 50, 51 or 52, the district
engineer will only grant the waiver upon a written determination that the NWP activity will
resull in minimal adverse effects. When making minimal effects determinations the district
engineer will consider the direct and indirect effects caused by the NWP activity. The district
engineer will also consider site specific factors, such as the environmental selting in the vicinity
of the NWP activity, the type of resource that will be affected by the NWP activity, the functions
provided by the aquatic resources that will be affected by the NWP activity, the degree or
magnitude to which the aquatic resources perform those functions, the extent that aquatic
resouree functions will be lost as a result of the NWP activity (e.g., partial or complete loss), the
duration of the adverse effects (temporary or permanent), the importance of the aquatic resource
functions to the region (c.g., watershed or ecoregion), and mitigation required by the district
engineer. If an appropriate functional assessment method is available and practicable to use, that
assessment method may be used by the district engineer Lo assist in the minimal adverse effects
determination. The district engineer may add case-specific special conditions to the NWP
authorization to address site-specific environmental concers.

2. If the proposed activity requires a PCN and will result in a loss of greater than 1/10-acre of
wetlands, the prospeetive permittee should submit a mitigation proposal with the PCN,
Applicants may also propose compensatory mitigation for projects with smaller impacts. The
district engineer will consider any proposed compensatory mitigation the applicant has included
in the proposal in determining whether the net adverse environmental effects to the aguatic
environment of the proposed activity are minimal. The compensatory mitigation proposal may be
cither conceptual or detailed. If the district engineer determines that the activity complies with
the terms and conditions of the NWP and that the adverse effects on the aquatic environment are
minimal, after considering mitigation, the district engineer will notify the permittee and include
any activity-specific conditions in the NWP verification the district engineer deems necessary.
Conditions for compensatory mitigation requirements must comply with the appropriate
provisions at 33 CFR 332.3(k). The district engineer must approve the final mitigation plan
before the permittee commences work in waters of the United States, unless the district engineer
determines that prior approval of the final mitigation plan is not practicable or not necessary to
ensure timely completion of the required compensatory mitigation. If the prospective permittee
elects to submit a compensatory mitigation plan with the PCN, the district engineer will
expeditiously review the proposed compensatory mitigation plan. The district engineer must
review the proposed compensatory mitigation plan within 45 calendar days of receiving a
complete PCN and determine whether the proposed mitigation would ensure no more than
minimal adverse effects on the aquatic eavironment. [f the net adverse effects of the project on
the aquatic environment (after consideration of the compensatory mitigation proposal) are
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determined by the district engincer to be minimal, the district engineer will provide a timely
written response to the applicant. The response will state that the project can proceed under the
terms and conditions of the NWP, including any activity-specific conditions added to thc NWPp
authorization by the district engineer.

3. If the district enginecr determines that the adverse effects of the proposed work are more than
minimal, then the district engineer will notify the applicant either:

(2) that the project does not qualify for authorization under the NWF and instruct the
applicant on the procedures to seck muthorization under an individual permit;

(b) that the project is authorized under the NWP subjeet to the applicant’s submission of a
mitigation plan that would reduce the adverse effects on the aquatic environment to the
minimal level; or

() that the project is authorized under the NWP with specific modifications or conditions.
Where the district engineer determines that mitigation is required to ensure no more than
minimal adverse effects occur to the aquatic environment, the activity will be authonized
within the 45-day PCN period, with activity-specific conditions that state the mitigation
requirements. The authorization will include the necessary conceptual or detailed mitigation
or a requirement that the applicant submit a mitigation plan that would reduce the adverse
effects on the aquatic environment to the minimal level. When mitigation is required, no
work in waters of the United States may occur until the district engineer has approved a
specific mitigation plan or has determined that prior approval of a final mitigation plan is not
practicable or not necessary to ensure timely completion of the required compensatory
mitigation.

14
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NATIONWIDE PERMIT (NWP) REGIONAL CONDITIONS
FOR THE STATE OF TEXAS

ollow i co ns Wi the 12

1. Compensatory mitigation is required at a minimum one-for-one ratio for all special
aquatic site losses that exceed 1/10 acre and require pre-construction notification (PCN),
and for all losses to streams that exceed 300 linear feet and require PCN, unless the
appropriate District Engineer determines in writing that some other form of mitigation
would be more environmentally appropriate and provides a project-specific waiver of this
requirement.

2. For all discharges proposed for authorization under nationwide permits (NWP) 3, 6, 7,
12, 14, 18, 19, 25, 27, 29, 39, 40, 41, 42, 43, 44, 51, and 52, into the following habitat
types or specific arcas, the applicant shall notify the appropriate District Engineer in
accordance with the NWP General Condition 31, Pre-Construction Notification (PCN).
The Corps of Engineers (Corps), except for the Tulsa District, will coordinate with the
resource agencies as specified in NWP General Condition 31(d) (PCN). The habitat
types or areas arc:

a. Pitcher Plant Bogs: Wetlands typically characterized by an organic surface soil
layer and include vegetation such as pitcher plants (Sarracenia sp.), sundews (Drosera
sp.), and sphagnum moss (Sphagnum sp.).

b. Bald Cypress-Tupelo Swamps: Wetlands comprised predominantly of bald
cypress trees (Taxodium distichum), and water tupelo trees (Nyssa aquatica), that are
occasionally or regularly flooded by fresh water. Common associates include red maple
(Acer rubrum), swamp privet (Forestiers acuminata), green ash (Fraxinus pennsylvanica)
and water elm (Planera aquatica). Associated herbaceous species include lizard's tail
(Saururus cemuus), water memmaid weed (Proserpinaca spp.), buttonbush (Cephalanthus
pecidentalis) and smartweed (Polygonum spp.). (Eyre, F. H. Forest Cover Types of the
United States and Canada. 1980, Society of Amenican Foresters, 5400 Grosvenor Lanc,

Bethesda, Maryland 20814-2198. Library of Congress Catalog Card No. 80-54185)

3. For all activities proposed for authonzation under NWP 12 that involve a discharge of
fill material associated with mechanized land clearing in a forested wetland, the applicant
shall notify the appropriate Distriet Engineer in accordance with the NWP General
Condition 31 (Pre-Construction Notification) prior to commencing the activity.

4. For all activities proposed for authorization under NWP 16, the applicant shall notify
the appropriate District Engineer in accordance with the NWP General Condition 31
(Pre-Construction Notification), and work cannot begin under NWP 16 until the applicant
has received written approval from the Corps.
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5. For all discharges proposed for authorization under all NWPs, into the area of Caddo
Lake within Texas that is designated as a “Wetland of Intemational Importance™ under
the Ramsar Convention, the applicant shall notify the Fort Worth District Engineer in
accordance with the NWP General Condition 31. The Corps will coordinate with the
resource agencies as specified in NWP General Condition 3 1(d) (Pre-Construction
Notification).

6. For all discharges proposed for authorization under NWP 43 that oceur in forested
wetlands, the applicant shall notify the Fort Worth District Engineer in accordance with
the General Condition 31 (Pre-Construction Notification).

7. For all discharges proposed for authorization under any nationwide permit in Dallas,
Denton, and Tarrant Counties that are within the study area of the “'Final Regional
Environmental Impact Statement (EIS), Trinity River and Tributaries” (May 1986), the
applicant shall meet the criteria and follow the guidelines specified in Section 111 of the
Record of Decision for the Regional EIS, including the hydraulic impact requirements. A
copy of these guidelines is available upon request from the Fort Worth District and at the

District website www. swiusace army.mil (select “Permits”),

8. Federal Projects. The applicant shall notify the Forth Worth District Engineer in
accordance with the NWP General Condition 31, Pre-Construction Notification (PCN)
for any regulated activity where the applicant is proposing work that would result in the
modification or alteration of any completed Corps of Engineer projects that are either
locally or federally maintsined and for work that would occur within the conservation
pool or flowage easement of any Corps of Engineers lake project. PCN's cannot be
deemed complete until such time as the Corps has made a determination relative to 33
USC Section 408, 33 CFR Part 208, Section 208.10, 33 CFR Part 320, Section 320.4.

9. Invasive and Exotic Species. Best management practices are required where
practicable to reduce the risk of transferring invasive plant and animal species to or from
pmject sltes. Informatlon concczmng state speclﬁc hsts and threats can be found at;

10. For all discharges proposed for authorization under NWPs 51 and 52, the Corps will
provide the PCN to the US Fish and Wildlife Service as specified in NWP General
Condition 31(d)(2) for its review and comments.
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11. Nationwide permit (NWP) 12 shall not be used to authorize discharges within 500
feet of vegetated shallows and coral reefs; as defined by 40 CFR 230,43 and 230.44
respectfully. Examples include, but not limited to: seagrass beds, oyster reefs, and coral
reefs.

12. For all 3-D seismic testing activities proposed for authorization under NWP 6, the
applicant shall notify the Galveston District Engineer in accordance with the NWP
General Condition 31 (Pre-Construction Notification). The pre-construction notification
must state the ime period for which the temporary fill is proposed, and must include a
restoration plan for the special aquatic sites. 3-D seismic testing will not be authorized
under NWP 6 within the Cowardin Marine System, Subtidal Subsystem; as defined by
the U.S. Fish and Wildlife, Classification of Wetlands and Deepwater Habitats of the
United States, December 1979/Reprinted 1992.

13. All NWPs, except NWP 3, shall not be used to authorize discharges into mangrove
marshes, Mangrove marshes are dominated by mangroves (Avicennia sp. and
Rhizophora sp.). (Preliminary Guide to Wetlands of the Gulf Coastal Plain. 1978,
Technical Report - U.S, Army Engineer Waterways Experiment Station: Y-78-5, P.O.
Box 631, Vicksburg, Miss. 39180.)

14, Al NWPs , except NWP 3, shall not be used to authorize discharges into the
following waters of the United States within the coastal zone of Texas: Coastal Dune
Swales, “wetlands and other waters of the United States that are formed as depressions
within and among multiple beach ridge barriers, dune complexes, or dune areas adjacent
fo beaches fronting the tidal waters of the Gulf of Mexico and adjacent to the tidal waters
of'bays and estuaries. Coastal dune swales are generally comprised either of
impermeable muds that act as reservoirs which collect precipitation or of groundwater
nourished wetlands in sandy soils. As such, they generally have a high fresh to brackish
water table. Vegetation species characteristically found in coastal dune swales include
but are not limited to marshhay cordgrass (Sparting patens), gulfdune paspalum
(Paspslum monostachyum), bulrush (Scirpus spp.), seashore paspalum (Paspalum
vaginatum), common reed (Phragmites australis), groundscl bush (Baccharis halimifolia),
rattlebush (Sesbania drummondii), camphor weed (Pluchea camphorata), smartweed
(Polygonum spp.), water hyssop (Bacopa monnieri), cattail (Typha spp.), umbrella sedge
(Cyperus spp.), softrush (Juncus spp.), sedge (Carex spp.), beakrush (Rhynchospora
spp.). frog-fruit (Phyla spp.), duckweed (Lemna spp.), buttonweed (Diodia virginiana),
mist flower (Eupatorium coelestinum), creeping spotflower (Acmella oppositifolig var.
repens), pennywort (Hydrocotyle spp.), and bushy bluestem (Andropogon glomeratus).™
(U.S. Fish and Wildlife Service, Houston, Texas, and the Texas General Land Office,

Austin, Texas),
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15, For all discharges and work proposed in tidal waters under NWPs 14 and 18 the
applicant shall notify the Galveston District Engineer in accordance with the NWP
General Condition 31 (Pre-Construction Notification). The Corps will coordinate with
the National Marine Fisheries Service in accordance with NWP General Condition 31(d)
(Pre-Construction Notification).

16. For all work in the San Jacinto River Waste Pits (SIWP) Area of Concern (AOC),
authorized under a NWP, requires a waiver from the Galveston District Engineer. The
applicant shall notify the Galveston District Engineer (DE) in accordance with the NWP
General Condition 31, Pre-Construction Notification (PCN). This PCN shall be used to
review the project to determine if it will result in more than minimal effects to the region,
and does not lessen the restriction provided by any General Condition of the NWPs. The
applicant must receive written approval, including a waiver from the Galveston DE prior
to starting work in jurisdictional areas of waters of the United States.

17. The use of NWP 51 and 52 are administratively denied, within the Galveston
District boundaries.

Dtstnct Engmocr in acmrdmoe wnthcmlCondmon 3 1 (Prnstmcuon
Notification) is required for all proposed activities under nationwide permit 23,

Enhmmgm_ﬁgm_cs_ For all pmposed wlmucs under Natlonwldc Pmml 2? that
require Pre-Construction Notification, a monitoring plan commensurate with the scale of
the proposed restoration project and the potential for risk to the aguatic environment must
be submitted to the Corps. (See “Guidelines for Nationwide Permit 27 Submittals™ at
http://www.spa.usace.army.mil/reg/).

20. Nationwide Permi ; sidenti d 2rCi
and Institutional Developments, 'l‘hcsc penmts do not aulhonze channehmhon or
relocation of any intermittent or perennial water course regardless of size or rate of flow,
except when, as determined by the Albuquerque District, the proposed channelization
would impact a previously channelized stream reach, or the relocation would result in a
net increase in functions of the aquatic ecosystem within the watershed.

iviti T i i ands. Notification to the District
Englm in accordnucc wﬂh Genem] Condluon 31 (Prc-Consm:dlon Notification) is
required for all proposed impacts that exceed 1/10 acre in special aquatic sites, including
wetlands.



http://www.spa
https://applic.mt
https://G\;ncr.il
https://lc.--:-.cn

NWP Regional Conditions, Texas. 9 March 2012

ivilies i i i sams. Notification to the District
Eugmsct in aocordmwc mth Gmm] Ooudmon 31 (Pre-Construction Notification) is
required for all proposed activities that involve fills greater than 1/10 acre in perennial or
intermittent streams and is not covered by other notification requirements.

23. Springs. All nationwide permits require preconstruction nofification pursuant to
General Condition 31 for discharges of dredged or fill material within 100 feet of the
point of groundwater discharge of natural springs. A spring source is defined as any
location where ground water emanates from a point in (he ground and a jurisdictional
nexus to another water of the United States. For purposes of this regional condition,
springs do not include seeps or other discharges which lack a jurisdictional nexus to
another water of the United States.

24. Suitable Fill. Use of broken concrete or used tires formed into bales as fill or bank
stabilization material requires notification to the District Engineer in accordance with
General Condition 31 (Pre-Construetion Notification). Applicants must demonstrate that
soft engineering methods utilizing native or non-manmadce materials are not practicable
(with respect to environment, cost, existing technology, and logistics), before broken
concrete or used tires as bales are allowed as suitable fill.
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TCEQ Dam Hydrology Submittals Em:%“J cond e

Fexas Dam Safery Program, MC 174
Field Operations Support Division, Office of Compliance and Enforcement

Texas Commission on Environmental Quality l ey
PO, ox 13087 | N ‘1 L
i

Austin, TX 78711

INFORMATION SHEET: EXISTING DAM
(PLEASE PRINT OR TYPE)
Reference 30 Texas Administradve Code, Chaprer 299, Dams and Reservolrs

SECTION 1: OWNER INFORMATION

Owner’s Name Mary Anne Piacentini  Tule Executive Director
T Prairie Conservancy, Warren Ranch
I G_Febiuary 70y
(Signarure of Ouner) — (Date)
Owners Address 3618 Kirby Drive, Suite 867 ) e
Clty Houstan Stae TX Zip Code 77006-2488
Phone Number ( 713 ) 523:6135 Emergency Contact Phone ( 261 ) B61-8762
Fax Number (713 ) 583-0683 E-mall Maryanne@katypralrie org
Owner Code (Plate check one)t D Fedend (F) O Local Government (1) Utiliey (U) Y Private () Swre(S)
o Other (0) please specify
Year Bulle 1981 Year Madified Unknown
Dam and Reservoir Use (Please eheck one)r D Augmentation 1 Diversion W Domestic o Erosion Control
W Evaporation W Flood Contral W Fire Conerol o Flish W Hydrocleerrde W Inadaserial
O Irrigation < Mining < Municipal d Pollusion Conrrol ¥ Recreation (3 Stack Water
O Serding Ponds 3 Tailings 2 Waste Disposal 2 Other, please specily:
Engincering Fiem M_QEQQneulttnts
I'roject Engincer B. Trent Street — Texas PE, License Number 61421
Enginecring Firm Address P-O. Box 8
Ciry Heidenhaimer State > Zip Conde 76533
Phone ( 254 ) 983.8103  Tax (254 ) 983.8104 R E C E l V E D

f-mail istreet@mande-pe.com

FEB 09 2018
SECTION 2: GENERAL INFORMATION
Name of Dam  WVarren Lake Dam EEWEEL ROOM

Ovther Name(s) of Dam None
Reservoie Name VVarren Lake

Location 3 Mile south of Hockley, TX | o 20.9768N _Longinide Qs_a_gzgw

Counry

Harris Stream Name Rock Hollow Creek

River Basin S@n Jacinto Coastal Basin Topographic Map No. USGS Map Name: Warren Lake
Distance & Direction from Nearest City or Town 3 Mile south of Mockley, TX

st Inspection Dace F@P. 23, 2011 Inspected by (name of company or agency) TCEQ

I'X Number 03398 Water Rights Number Ynknown

Diate of Emergency Action Plan (EAP), if one exises NON@
Describe the current operating condition of dam The émbankment |s covered with brush and debris. The upstream

slope has significant wave aresion and the service splllways are Inoperable.
1f yom Dtve qproestioms wn Drvsee s fild oot Wlvis forewns o alvarst the Do Safety Poagrans, plevise contaet us a) 5122105/ 95

Testivtcliends v envitdend to requiest omal sevvens thvis persnsal infirama i tha the agency pathers an ity farsn, Ty waiy oba
Davr any vovas in their drgforseserion orrveied To rewdens ske infarmition, comhect w ot $12.230. 0082

TCEQ- 20344 (1/07}



il CONFIDEN™ s

Size Classification: ala o Modium 2 Small
srd Cls oo [

Number of Feople at Risk O Seudy Year 2009

Typeof Dam: o Concrete O Graviy M Earehfill 0 Rockfill 0 Masonry 2 Other (specify)

Dam Structure (dimensions to nearest teach of foot, valne w nearest acre-foot or cubic yard, areas to nearest acre):

Spillway Hoght 134 It waraorsed svefiace of grovewed to borsen of emesgency spiflasty at longirudinal centerline)
Embankmens Heigh 177 It (wescemn] sweface af growmd w orese of dam s centerfine)

Stractural Height 180 i (horsomn af ownsff erenchs v coest of i at comerbine)

Length of Dam 2,100 fi Crese Widey__Vanies from 8' to 12 f
Normal Puol Fleation _192.0 f-MSL Principal Spillway Elevation __192.0 fi-MSL
Emergency Spillway Elevazion 1934 fi-MSIL Top of Dam Elevation 197.7 fi-MSL
Embankmem Violume approx. 70,000 «u yd

Masimum [mpoundment Capacicy 19500 ac-fi far ep of dum)

Normal Reservoir Capacity 5678 acet far mermwed or cassersstzion o)

Reservoir Surfice Arca 160.3 acres (a1 nsvmuid or conserivition pool)

Outlet

Outlet Diameters 24 Yin A (oheck ane)

Type: CMP

:;::ch:l N?n.m"l.’.l Riprp < Concrte JOCMP QRCP ¥ Oudwer 36' smooth steel mated wi24” CMP st outiet
Width (Dian): 2 i Capucity: NOne (blocked with brush)

Emergency Spillway

Type: 4 Nawunal d Ripap O Concrete
Wideh (Diam.). 1800" and 110° f

Toea) Spillway Capacity: 23,000

JCMP JRCP  dOther
Capacity: 9,877 iy

ofs {erest of the dam)

Nole: The geimary spaw is fidge along the waltrshed boundary. appro. 1 800 feet Now width
SECTION 4: HYDROLOGIC INFORMATION

Required Hydrologic Criceria (% PMF)__ 91

9% I'MF Passing 100

PMF Study Year 2015

Drainage Arca: 2.968 Acres, Of sy mi
Gurve Number (AMC 11 condition) 90

Time of Congengration 32 hr

Peak Discharge 9877 &

Peak Srage 19640 f-MSL

Storm Duraton Causing Peak Scage 2 he
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Texas Dam Safety Program, MC 174 “r"!"DE”” \ !
' l Field Operations Suppors Division, Office of Compliance and Enforcement Vi IVE) ;
“Texas Commission on Environmental Qualicy
! PO, Box 13087
Austin, TX 78711 E"\"“"Q covd vy

HYDROLOGIC AND HYDRAULIC (H&H) EVALUATION SUMMARY

(Please complere all sections, unless otherwise specified)

Name of Dam: VArren Lake Dam

TCEQ Dam Safety Project No.i 1X03398
County: Harris
Year to Build: 1981

Maximum Record Precipitation (in): 9.88
Harris Co.

Record Area (couny or city):
Duration (he): 24 Hr,

Date of Record (MM/DD/YY): 10/07/49

Source Ref, (FEMA, National Weather Service, etc)): 2008-2009 Texas Almanac

Downstream Dam Toe 180.0 (R-MSL)  Normal Reservoir Capacity____ 997.8 (acf)
Normal Pool 192.0 (f-MSL) Maximum Reservoir Capacity 1,950.0 (ac-fr)
Principal Spillway ____192.0 (f-MSL)  Reservoir Surface Area 160.3 (a¢)
Emergency Spillway 193.4 (fe-MSL) Drainage Area 2,966 (ac)
Top of Dam 197.7 (lowest pt. in dam CL) {ft-MSL) Ouder Diamecer or Croxs-Section _24___ (in)
Storm Dutation | Peak Inflow | Peake Outflow | Peak Stage [ % PMF Pagsing Comments (if needed)
(cfs) (cfs) (f-MSL)
1 he 8,571 7,394 169518 51
2he 10,427 9,677 195 40 51
3 he 10,053 9,703 195.40 51 -
6 hr 9,853 9,343 195,36 51
12 hr 8,750 9,576 195,35 51
24 hr 7,537 7,521 195,18 61
48 hr 4,383 4,385 194,72 51
72 he 3,140 3,139 194.50 51

To the best of my knowledge, | certify the above data are correct. | will supply the hydrologic and hydraulic reports to the Texas

Commission on Environmental Quality upon request.
3 0?7‘\\\\ g W
AN
* / Y

A ' 4"’* (Signanen)
* wl  (RE Sel
B. TRENT STREET 2/3/2017
/
!

61421 (Date)

5 &

l"{&a N \\0\ ~
NN AL B
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Texas Dam Safery Program, MC 174

Field Operations Support Division, Office of Compliance and Enforcement
Texas Commission on Environmeneal Qualicy

PO, Box 13087

Austin, TX 78711

INFORMATION SHEET: PROPOSED NEW CONSTRUCTION,
MODIFICATION, REPAIR, ALTERATION, OR REMOVAL OF A DAM
(PLEASE PRINT ORTYPE)

Reference 30 Texas Adminixtrative Cade, Chaprer 299, Dams and Reservoins

PLEASE CHECK ONE: O New ¥ Modilication 2 Repair O Removal - U Alteration

SECTION 1: OWNER INFORMATION
Owners Name Mary Anne Placentin| Tide Executive Director

Onganization  Katy Pralrie Conservancy and Warren Ranch ; .
I have authorzed the submitral of the final conseruction plans and specificacions o the TCEQ Dam Safery Program according to

JTAC G c(p.
P e fehuay
(Signarure of Oumer) (Date)

Owners Address 5616 Kirby Drive, Sulte 867

City Houston State TX Zip Code 770052458 i
Phone Number ( 713 ) 523-6135 Emergency Contact Phone ( 281 ) 851-8762
Fax Number ( 713 ) 583-0683 g,y maryanne@katyprairie.org PRS-
Owner Code (Plaase check one): A Federal (F) 3 Loeal Government (1) Uriliey (U) ¥ Privace (7). 2 Stare (8)

< Orther (O) please specify: -
Dam and Reservoir Use (Please check onel: ' A Augmentation  J Divenion 4 Domestic J Erosion Conrrol
J Evaporation O Flood Congrol - O Fire Control J Fish O Hydrocleetric 3 Industrial
o lenygation dJ Mining 2 Municipal d Pollution Control - #f Recreation J Stock Water
J Seuling Ponds U Tailings O Waste Disposul 9 Other, please specify:
Eogineering Firm M&E Consultants
Project Engincer B. Trent Street Texas PE. License Number 61421
Engincering Firm Addresy P.O. Box 8
Ciry Heidenheimer State TX Zip Code 76533
Phone ( 254 ) 983.9104 Fax ( 254 ) 983-8104

Fomail 18treet@mande-pe.com

SECTION 2: GENERAL INFORMATION
Name of Dam  WVarren Lake Dam

Other Name(s) of Dam NOn@
Reservoir Name _Warren Lake
Location 3 Miles south of Hockley, TX | ude 29 9768N Longitude 95.8429W
County Harris Seream Name R0ck Hollow Creek
River lasin S8n Jacinto Coastal Basin lapogrphic Map No. USGS Map Name: Warren Lake
Distance and Direction from Nearest City or Town 3 mile south of Hockley, TX
X Numbey 03398 Water Rights Number Unknown
U you Basve gqreesticeins an Jrows tos fill wiet theis forvis o alesiet e Dt Safety Pragram, plese contact us at 512 219-5195

Indiwsliails wre enntitleed 1o et and revions theie peessnal inforoation ihat the agency oty on it fivses iy oty b
Iave iy exvors i dhetr infurmniion corvected T reviews il inforsmeiion, commies ot $12. 2493282

TCRQ: 20845 (1/07)



GOFDE ™

SECTION 3: INFORMATION ON DAM
Classification
Siee Classification: J o Medsum J Snald

Hazand Classificanon:
Number of People ar Risk 0

Seudy Year 2009

Typeof Dame: JConcrere  JGraviy  MEanhfll O Rockhll  JMasonry  J Other (speafy)

Dam Structure (dimensions to nearest tenth of foot, volume to nearest acre-foot or cubic yard, areas 1o rearest acre):

Spillway Height 13-4 fi (e rer face of growmd 1 boviom of emergency spilivaty at lowgitndinel cemerfisee)
Embankment Heigha 220 fr (huresrsd surfice of grovnd s oreet of deim ar consertine)

Serucrural Height _2_50__,_ ft (Dveevares of ewaoff srereels ta coeve of e wt cemverbine)

Length of Dam 3:020 f Crest Width _20 i
Narmal Pool Elevation 1920 fMSL  Principal Spillway Elevation 1920 fi-MSI
Emengeney Spillway Elevasion 194-080d 1845 £ yiq) 1 of Dim Elevation 2000 _ fMSI
Embankmcat Vodume 74550 cuyd

Maximum Impoundment Capacity 614.1 axc- e fat wop of )

Normal Reservair Capucity 2170 3c-ft fat vianmal ov conseravirion povi)

Reservorr Surface Area 162.3 e ACTES (ar psovvmt! o covservIIIOT poo)

Outlet

Oudes Diamerer; 24 Hin Q¥ (ko)

Type: HDPE )

Principal Spillway

Tpe JNawrl JRipap QCoooee UCMP JRCP Y Other

Width (Diam.): 2 fi Capacity: 96 ofs

Emergency Spiliway

Type: YNawed QRiprap OConcee QCMP QRCP O Other

Widih (Duam.): 1:400 and 150 it Capacity: 14,149 ks

Toral Spillway Capacity: 22800 efs crest af the dam)

SECTION 4: HYDROLOGIC INFORMATION

Regquired Hydrologic Criceria (% PMF) 31 % PMF fassing 10 i

PME Seudy Year 2015

Drrainage Arca: 2,966 acres, or w) i
Curve Number (AMC 111 condlition) %0

fime of Concentrasion 22 hr

Peak Discharge 14149 &

Pesk Scage 197.0 fMSL

Starm Duraven Causing Peak Stage ,3___hr
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Texas Dam Safety Program, MC 174
n Field Operations Support Division, Office of Complinnce and Enforcement wﬂﬂp m
Texas Commission on Environmental Qualicy L
- PO, Box 13087 T |
Austin, TX 7871

INFORMATION SHEET: PROPOSED NEW CONSTRUCTION,
MODIFICATION, REPAIR, ALTERATION, OR REMOVAL OF A DAM

(PLEASE PRINT ORTYPE)
Reference 30 Texay Adminiserative Codo, Chaprer 299, Dams and Reservoirs

PLEASE CHECK ONE: U New ¥ Madificarion W Repali ' Removal ) Alteration

SECTION 1: OWNER INFORMATION
Owner's Name Mary Anne Placentini Tirle Executive Director

Organizarion  Katy Prairie Consarvancy and \ Warren Ranch
I have authorized the mhmiml of the final construction plans and specifications to the TCEQ Dam Sabery l’mp am .mmulm;. o

30 TAC Chapgey 299. .
A_Yhé%(-v()m ey e .| ol

(Sigrratsire of Ouwner) (D)
Owner's Addres 3015 Richmond Ave. e e ) T " b WaE R,
Ciy Houston Staee X _ Zip Code 77099 3114
Phone Number ( 713 ) 523-6138 Emergency Contact Phone ( ) A
Fax Number ( 713 ) 523:6145 [ mall Maryanne @ katyprairie. org il ol

Owner Code (Please check oned. ' Federal () Local Government (L) Unility (U) ¥ Privae (P) 2 Stare ()
J Other () please specily: . = .

Dam and Reservoir Use (Mease ek oned: 3 Augmentation 2 Diversion W Domestic o Erosion Conteol
o Evaporation J Flood Conerol A Fire Control - Fish o Hydroddecrric @ Induseral

2 Irigation J Mining < Municipal o Pollution Control ¥ Recrearion ) Stock Water

< Sevtling Ponds < Tailings A Waste Disposal o Othar, please specity:

Engineering Firm M&E Consultanta CRP— - it —

Project Enginees B Trent Street Texax PE, License Number 61421

Engineering Firm Addres PO.Boxo .

Ciry HMeidenheimer g0 TX Zip Code 76633

" 254 | 983-9103 Fax (254 | 983-8104
hone ( ) e ( ) i RECE'VED

E-pmail 18lreet@vvm.com

FEB 0 9 2018
SECTION 2: GENERAL INFORMATION
Name ol Dam ,WP"Q" Eﬂj?_@gﬂ . —— MW

Orhor Namets) of Dam No'_‘! g = =
Reservoir Name Warren Lake h o _ .
Location Emi’&&’;‘@ﬂ‘&““'eﬂ- T’S Latirude 29.9768N Longitude 9,5_842?!\’ =
County Harms Stream Name lOCK Hollow Creek

River Basin 580 Jacinto Coastal Basin Topographic Map No. USGS Map Name: Warren Lake
Distance and Direcrion from Nearest Ciry or Town 3 mile south of Hocklay, TX
TX Number 0;393 - - \x’u(c[ Righ(s Numlm Unknown

Uf yovie v gpueeations oo oasiie o fill ane this foarssi or abeset the Dot Safery Pragrom, plevse contact i ar $10.249.5195
neleeseinels wre ewtreled v regpreest wond veviero teer penoal informaacton thar thy agency gathers o i forsn Chey way al
xve ety peyurs i dietr pafarmaeton corvvted, T sovios ied Infisrmition, swikitd wn al S12 200 1202

TCEQ 20345 (1/07)
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Classification

Size Classificaron o Largs o Median o Semall
Hazard Classification

Number of People at Risk 0 Study Year 2009

Type of Dam: Concrere  JGraviy Y Eachfil D Rockfill 3 Masonry . Other (speuify)

Dam Structure (dimensions w nearest tenth of foot, volune to nearest acre-foor or cubic yard, arcas to measest acre):

Spillway Heglw 154 & (warunad swrface of ground to bostans of esmergency ipalloevy e longiradimal conterlive)
Embankmem Hegln ?29 o b warumad sseeface of ground te crew of dam ar cemterfine)
Structual Heglin ?5'0 b tboreom of vasoff reewch o cver of deimr @t conterfine)
Lengrh of Dam 3,020 h Cresy Wadth 20 . .
Normal Foo! Blevation 192:0 A-MSL  Principal Spillway Blesation 1920 f-MSL
Emergency Spillway Elevation 1940800 1945 ¢ viqt  Top of Dam Blevation 2000 = fr-MS1
Embankment Volume Zf;s‘o_ =il Sl cu yd
Masimum Impoundment Capacity 3014 _ ac-fu tar top of dam)
Normal Resenvair Capazity 609 ac-ft (e mormd or comirrmstson o)
Reservoir Surface Arca _ 1623  acxes fur wormal or conservation pooll
Qutler Diameter; 2_1 — Hin L f fohok one)
Type f"?fE — I .
Principal Spiliway
Type: INmard  JRipap JdConcrere JOMP JRCP ¥ Ocber
Addv(Diam): € ft  Capaity: 99 ohs
Emergency Spiliway
Type: ¥ Nawral JRipnp JdConcrece JCMPF JRCP 3 Orher
Width (Dvam.): 1,400 and 150 _ k& Capaouy: M e AN
Toral Spillway Capacicy: 98.154 = ofs (crest of the dam)

SECTION 4: HYDROLOGIC INFORMATION

Required Hydrologic Criteria (9 PMEF) 31 % PMF Passing 190 BB
PMF Study Year 2016 .

Drainage Area: 2‘9_9,6_ e B T s i
Curve Number (AMC 111 condition) 2¢ ,

Time of Concentration 3.2 = — I

Peak Discharge 19:149 i

Peak Suage 19686 < - fr-MSL

Seorm Duration Causing Peak Suige 3 i
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Austin,

TX 78711

Texas Dam Safery Program, MC 174
Field Opesations Suppore Division, Office of Compliance and Enforcement
Texas Commission on Envitonmental Qualiyy
PO, Box 13087

CO0Fgy-

HYDROLOGIC AND HYDRAULIC (H&H) EVALUATION SUMMARY

(Please completo all sections, unless otherwise specified)

Name of Dam:

Warren Lake Dam

TCEQ Dam Safery Project No.! TX03398

COUI\(y! Harrls

Year ro Build: 1961

e —

Maximum Record Preclpiration (in) 9.85

Record Area (county

Dueation (hr);

or city)i

Marris Co.

24 Mr.

Date of Record (MM/DD/yY): 10/07/49
Souree Refl (FEMA, Natonal Weather Service, erc); 2008-2009 Toxas Almanac

Downstream Dam Toe 1780 (feMSL)  Normal Reservoir Capacity 9978 (ac-Fe)
Nosmal Pool 192.0 (f-MSL)  Maximum Reservoir Capacity _1:980.0 (ae-fo)
Principal Spillway 192.0 (f-MSL)  Reservoir Sushice Area 160.3 ()
Emergency Spillvay __1934_f (R-MSL)  Drainage Area 2,908 (4c) #
Top of Dam 197.7 (lowest pt. in dam CL) (f-MSL) Outler Diameter or Cross-Section 24 (in)
Storm Duration | Peak Inflow | Peak Outflow | Peak Stage | 9% PMF Passing Comments (if needed)
(ch) () (f-MSL)

1 he 8,571 6,469 196,18 51
T 2hr 10,427 9,084 196.47 51

3be | 10,053 9,410 196.50 51
— ghe | 0883 8990 | 196.46 51

12 he 9,750 9,502 196.51 51 B

24 he 7687 | 7617 | 19830 | 51 |

dshe 4383 | 4381 | 19593 51

72he | 3140 | 3140 | 19576 51

To the best of my knowledge, | centify the ahove dara are correct, T will supply the hydrologic and hydraulic repores 1o the Texax
Commission on annmnmcnml Quahty upon request.
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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 floodplain®.

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).

! 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 Total Total Benefit Cost
Standard Mitigation Mitigation Benefit Cost | Ratio -
Mitigation Total Social Project Project Cost Ratio - Standard +
Benefits (S) Benefits (S) | Benefits (S) (S) 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:

e 10-year flood elevations were reduced by 2.5 inches (0.208 feet)
e 50-year flood elevations were reduced by 2 inches (0.166 feet)
e 100-year flood elevations were reduced by 1 inch (0.083 feet)

e 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 (S): 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. lllustrative 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.



Step 1 - Structure-Stream Relationship
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Figure 2. lllustrative 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 (S) Benefits (S) | Benefits (S) (S) 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

Address Zip Code FF Sq. Ft. FFE Estimate Stream Bed 0.1
1361760010003 19014 E JOSEY OVERLOOK DR 77433 4,395 152.19 1469 1514 151.8 151.9 152.3
1357530050006 16522 MOUNT HOPE DR 77433 3,915 151.41 146.3 1509 1513 1514 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 1457 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 1457 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 1457 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 1456  150.3 150.6 150.7 151.1
1336910010013 18623 GARLINGTON DR 77433 2,847 150.29 1456 150.3 150.6 150.7 151.1
1336910010014 18627 GARLINGTON DR 77433 3,133 150.32 1456  150.3 150.6 150.7 151.1
1336910020027 16702 BLACKLAND PRAIRIE DR 77433 2,899 150.49 1456 150.3 150.6 150.7 151.1
1336910020003 16711 BLOOMING PLUM DR 77433 2,367 150.50 1456 1503 150.6 150.7 151.1
1336910020002 16707 BLOOMING PLUM DR 77433 2,157 150.67 1456 150.3 150.6 150.7 151.1
1361760010014 18822 E JOSEY OVERLOOK DR 77433 3,882 151.21 1454 1506 1509 151.1 151.5
1357540030002 18831 TRINITY STAR DR 77433 2,821 150.78 1454  150.1 150.4 150.5 150.9
1357540030001 18827 TRINITY STAR DR 77433 3,237 150.95 1454  150.1 150.4 150.5 150.9
1361760010015 18818 E JOSEY OVERLOOK DR 77433 4,093 151.49 1454  150.6 1509 151.1 151.5
1361760010011 18906 E JOSEY OVERLOOK DR 77433 4,313 151.14 1453  150.7 151 151.2 151.6
1361760010013 18826 E JOSEY OVERLOOK DR 77433 5,290 151.22 1453  150.7 151 151.2 151.6
1357530050013 16606 EMMAUS LN 77433 2,550 151.23 1453  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 1448 1498 150.1 150.3 150.6
1336910020010 18615 NAVARRO BRANCH DR 77433 2,641 150.47 1448 1498 150.1 150.3 150.6
1336910020011 18619 NAVARRO BRANCH DR 77433 3,231 150.49 1448 149.8 150.1 150.3 150.6
1336910020009 18611 NAVARRO BRANCH DR 77433 2,950 150.72 1448 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 1498 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 1498 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 1504 151.2 151.6 152.5
1324030020001 19327 SHADY EDGE DR 77433 4,565 150.46 133.2 1504 151.2 1516 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 1504 151.2 151.6 152.5
1324030010024 19319 SHADY EDGE DR 77433 3,528 150.72 133.2 1504 151.1 1515 152.4
1324030020005 19411 SHADY EDGE DR 77433 4,325 150.84 133.2 1504 151.2 1516 152.5
1324030010026 19311 SHADY EDGE DR 77433 3,940 150.79 133.2 1504 151.1 1515 152.4
1324030010025 19315 SHADY EDGE DR 77433 6,197 151.12 133.2 1504 151.1 1515 152.4
1324030010028 19303 SHADY EDGE DR 77433 4,541 150.72 1331 150.3 151.1 1514 152.4
1324030010027 19305 SHADY EDGE DR 77433 3,987 150.82 133.1 1503 1511 1514 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 1513 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 1329 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 O N BRIDGELAND LAKE PKY 77433 100,015 150.08 132.1 1495 1503 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 1491 1499 150.3 151.3
1303350010004 12522 BROOK COVE DR 77433 3,701 149.88 131 149.1 1499 150.3 151.3
1303350010001 12534 BROOK COVE DR 77433 5,197 149.50 130.9 149 1499 150.3 151.3
1303350010002 12530 BROOK COVE DR 77433 4,286 149.70 130.9 149 1499 150.3 151.3
1303350010029 12526 BUNKER COVE DR 77433 4,063 150.44 130.9 149 1499 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 1459 147 1474 149.1




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 1 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 2 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 3 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 4 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 5 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 6 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 7 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Pg

8 of 833

BCR: (4.45

Agency: Katy Prairie Conservancy

Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Pg

9 of 833

BCR: (4.45

Agency: Katy Prairie Conservancy

Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Pg 10 of 833

BCR: (4.45

Agency: Katy Prairie Conservancy

Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 11 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Pg 12 of 833

BCR: (4.45

Agency: Katy Prairie Conservancy

Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

BCR:

Pg 13 of 833

4.45

Agency: Katy Prairie Conservancy

Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Pg 14 of 833

BCR: (4.45

Agency: Katy Prairie Conservancy

Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

BCR:

Pg 15 of 833

4.45

Agency: Katy Prairie Conservancy

Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 16 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 17 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 18 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 473 $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
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06 Nov 2018 Project: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

BCR:

Pg 19 of 833

4.45

Agency: Katy Prairie Conservancy

Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 20 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 21 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

BCR:

Pg 22 of 833

4.45

Agency: Katy Prairie Conservancy

Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 23 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 24 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State: Point of Contact: Analyst: Johnny Mojica

Structure and Mitigation Details For: 1267770020022, 18606 N THOMAS SHORT DR, CYPRESS, Texas, 77434,

Benefits: $73,866

Harris

Costs: $1

BCR: 73,866.00

Hazard

Mitigation Option:

: Flood

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: 0O 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)
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https://73,866.00

06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 25 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 26 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 27 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
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06 Nov 2018
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 28 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 29 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 30 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data
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06 Nov 2018 Project: Warren Lake Dam Retrofit
Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP

State: Point of Contact:

Pg 31 of 833

BCR: (4.45

Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $1 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $1 Years of Maintenance: 0

Cost Basis Year: Present Worth of Annual Maintenance Costs:  $0

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:



https://60,244.00

06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 32 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Justification/Attachments

Field Description Attachments
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 33 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State:

Point of Contact:

Analyst:

Johnny Mojica

Structure and Mitigation

Details For:

Benefits: $44,647

1290250010002, 0 HOUSE-HAHL RD, CYPRESS, Texas, 77433, Harris

Costs: $1

BCR: 44,647.00

Hazard

Mitigation Option:

: Flood

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: 0O 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)
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 34 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 35 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 36 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 37 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 38 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 39 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit
Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP

State: Point of Contact:

Pg 40 of 833

BCR: (4.45

Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $1 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $1 Years of Maintenance: 0

Cost Basis Year: Present Worth of Annual Maintenance Costs:  $0

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:



https://31,025.00

06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 41 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 42 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program: HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 43 of 833

4.45

Johnny Mojica

Number of Volunteers Required:

Cost of Volunteers Time ($/Hour/Person):

$0.00

0 Number of Hours Volunteered/Person:

Number of Days Lodging/Volunteer:

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:
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 Source Name:
Elevation At Which Barrier Will Be Overtopped:
FEMA Elevation Certificate Diagram Description:

Flood Profile Number:

Other Elevation Source:

Recurrence Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit
$28,832,985 Total Costs:

Disaster #:

Point of Contact:

4332

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 44 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using Schools (Default)

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 45 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using Schools (Default)

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered

(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 46 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using Schools (Default)

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)

-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: Warren Lake Dam Retrofit Pg 47 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using Schools (Default)

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 48 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Disaster #: 4332

Point of Contact:

Project: Warren Lake Dam Retrofit

Total Costs: $6,197,495

Program: HMGP

Pg 49 of 833

BCR: (4.45

Agency: Katy Prairie Conservancy

Analyst: Johnny Mojica

BCR Calculation Results

Expected Annual Damages Before
Mitigation

Expected Annual Damages After
Mitigation

Expected Avoided Damages After
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): 50 Construction Type:
Mitigation Project Cost: $1 Detailed Scope of Work: Yes
Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes
Final Mitigation Project Cost: $1 Years of Maintenance: 0
Cost Basis Year: Present Worth of Annual Maintenance Costs:  $0
Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:



https://443,059.00

06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 50 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 51 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State:

Point of Contact:

Analyst:

Johnny Mojica

Structure and Mitigation Details For:

Benefits: $361,004

1303350010001, 12534 BROOK COVE DR, CYPRESS, Texas, 77433, Harris

Costs: $1

BCR: 361,004.00

Hazard:

Mitigation Option:

Flood

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: 0O 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: Warren Lake Dam Retrofit Pg 52 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Source Name:
Elevation At Which Barrier Will Be Overtopped:

FEMA Elevation Certificate Diagram Description:

Flood Profile Number:

Other Elevation Source:

Recurrence Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 53 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 54 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 55 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 56 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 57 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Disaster #: 4332

Point of Contact:

Project: Warren Lake Dam Retrofit

Total Costs: $6,197,495

Program: HMGP

Pg 58 of 833

BCR: (4.45

Agency: Katy Prairie Conservancy

Analyst: Johnny Mojica

BCR Calculation Results

Expected Annual Damages Before
Mitigation

Expected Annual Damages After
Mitigation

Expected Avoided Damages After
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): 50 Construction Type:
Mitigation Project Cost: $1 Detailed Scope of Work: Yes
Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes
Final Mitigation Project Cost: $1 Years of Maintenance: 0
Cost Basis Year: Present Worth of Annual Maintenance Costs:  $0
Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:



https://347,382.00

06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 59 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 60 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State:

Point of Contact:

Analyst:

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: 0O 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: Warren Lake Dam Retrofit Pg 61 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 62 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 63 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 64 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 65 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 66 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Disaster #: 4332

Point of Contact:

Project: Warren Lake Dam Retrofit

Total Costs: $6,197,495

Program: HMGP

Pg 67 of 833

BCR: (4.45

Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $66,637 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $66,637 Years of Maintenance: 0

Cost Basis Year: Present Worth of Annual Maintenance Costs:  $0

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 68 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 69 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State:

Point of Contact:

Analyst:

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: Warren Lake Dam Retrofit Pg 70 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 71 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 72 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 73 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 74 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 75 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 76 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 77 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 78 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State:

Point of Contact:

Analyst:

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: 0O 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: Warren Lake Dam Retrofit Pg 79 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 80 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 81 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 82 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 83 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 84 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 85 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 86 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 87 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State:

Point of Contact:

Analyst:

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: Warren Lake Dam Retrofit Pg 88 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Source Name:
Elevation At Which Barrier Will Be Overtopped:

FEMA Elevation Certificate Diagram Description:

Flood Profile Number:

Other Elevation Source:

Recurrence Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 89 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 90 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 91 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 92 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 93 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 94 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 95 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 96 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State:

Point of Contact:

Analyst:

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: Warren Lake Dam Retrofit Pg 97 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 98 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 99 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 100 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 101 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 102 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Pg 103 of 833

BCR: (4.45

Agency: Katy Prairie Conservancy

Analyst: Johnny Mojica

BCR Calculation Results

Expected Annual Damages Before Expected Annual Damages After
Mitigation Mitigation

Expected Avoided Damages After
Mitigation (Benefits)

Present Value: $121,162

Annual: $8,779 Annual:

Present Value: $0

$0 Annual: $8,779
Present Value: $121,162

Mitigation Benefits: $121,162
Benefits Minus Costs:  $49,034

Mitigation Costs: $72,128
Benefit-Cost Ratio:  1.68

Cost Estimate

Project Useful Life (years): 50
Mitigation Project Cost: $72,128
Annual Project Maintenance Cost: $0
Final Mitigation Project Cost: $72,128

Cost Basis Year:
Construction Start Year:

Construction End Year:

Version: 5.3

Construction Type:

Detailed Scope of Work: Yes
Detailed Estimate for Entire Project: Yes
Years of Maintenance:

Present Worth of Annual Maintenance Costs:
Estimate Reflects Current Prices: No

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 104 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 105 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State:

Point of Contact:

Analyst:

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: 0O 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: Warren Lake Dam Retrofit

Pg 106 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Source Name:
Elevation At Which Barrier Will Be Overtopped:

FEMA Elevation Certificate Diagram Description:

Flood Profile Number:

Other Elevation Source:

Recurrence Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 107 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 108 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 109 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 110 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 111 of 832

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Pg 112 of 833

BCR: (4.45

Agency: Katy Prairie Conservancy

Analyst: Johnny Mojica

BCR Calculation Results

Expected Annual Damages Before Expected Annual Damages After
Mitigation Mitigation

Expected Avoided Damages After
Mitigation (Benefits)

Present Value: $110,373

Annual: $7,998 Annual:

Present Value: $0

$0 Annual: $7,998
Present Value: $110,373

Mitigation Benefits: $110,373
Benefits Minus Costs: $38,245

Mitigation Costs: $72,128
Benefit-Cost Ratio:  1.53

Cost Estimate

Project Useful Life (years): 50
Mitigation Project Cost: $72,128
Annual Project Maintenance Cost: $0
Final Mitigation Project Cost: $72,128

Cost Basis Year:
Construction Start Year:

Construction End Year:

Version: 5.3

Construction Type:

Detailed Scope of Work: Yes
Detailed Estimate for Entire Project: Yes
Years of Maintenance:

Present Worth of Annual Maintenance Costs:
Estimate Reflects Current Prices: No

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 113 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 114 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State:

Point of Contact:

Analyst:

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: 0O 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: Warren Lake Dam Retrofit Pg 115 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 116 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered

(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 117 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 118 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 119 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 120 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 121 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 122 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 123 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State: Point of Contact: Analyst: 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 :
Current federal meals per diem:

Cost per person to eat meals at home:

0
$51
$7

Street Maintenance Details

Street maintenance budget ($)

Miles of street (miles)

Length of road (miles)

Version: 5.3




06 Nov 2018

Project: Warren Lake Dam Retrofit

Pg 124 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Source Name:
Elevation At Which Barrier Will Be Overtopped:

FEMA Elevation Certificate Diagram Description:

Flood Profile Number:

Other Elevation Source:

Recurrence Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 125 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 126 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 127 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 128 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 129 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 130 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 131 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 132 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State: Point of Contact: Analyst: 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: 0O 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 :

Current federal meals per diem:

Cost per person to eat meals at home:

0
$51
$7

Street Maintenance Details

Street maintenance budget ($)

Miles of street (miles)

Length of road (miles)

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 133 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 134 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 135 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
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06 Nov 2018
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 136 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 137 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 138 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data
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06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 139 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 140 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 141 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State: Point of Contact: Analyst: 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 :
Current federal meals per diem:

Cost per person to eat meals at home:

0
$51
$7

Street Maintenance Details

Street maintenance budget ($)

Miles of street (miles)

Length of road (miles)

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 142 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 143 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)

-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: Warren Lake Dam Retrofit Pg 144 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)

-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
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06 Nov 2018
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 145 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 146 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 147 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 148 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 149 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 150 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State:

Point of Contact:

Analyst:

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 :
Current federal meals per diem:

Cost per person to eat meals at home:

0
$51
$7

Street Maintenance Details

Street maintenance budget ($)

Miles of street (miles)

Version: 5.3




06 Nov 2018

Project: Warren Lake Dam Retrofit

Pg 151 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: (4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Source Name:
Elevation At Which Barrier Will Be Overtopped:

FEMA Elevation Certificate Diagram Description:

Flood Profile Number:

Other Elevation Source:

Recurrence Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 152 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 153 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 154 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 155 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 156 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 157 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 158 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 159 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State:

Point of Contact:

Analyst:

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: 0O 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 :
Current federal meals per diem:

Cost per person to eat meals at home:

0
$51
$7

Street Maintenance Details

Street maintenance budget ($)

Miles of street (miles)

Version: 5.3




06 Nov 2018

Project: Warren Lake Dam Retrofit

Pg 160 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: (4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Source Name:
Elevation At Which Barrier Will Be Overtopped:

FEMA Elevation Certificate Diagram Description:

Flood Profile Number:

Other Elevation Source:

Recurrence Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 161 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)

-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: Warren Lake Dam Retrofit Pg 162 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)

-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 163 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 164 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 165 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Pg 166 of 833

BCR: (4.45

Agency: Katy Prairie Conservancy

Analyst: Johnny Mojica

BCR Calculation Results

Expected Annual Damages Before Expected Annual Damages After
Mitigation Mitigation

Expected Avoided Damages After
Mitigation (Benefits)

Present Value:  $303,203

Annual: $21,970 Annual:
Present Value:  $198,893

$14,412 Annual: $7,558
Present Value:  $104,310

Mitigation Benefits: $104,310
Benefits Minus Costs: $32,182

Mitigation Costs: $72,128
Benefit-Cost Ratio:  1.45

Cost Estimate

Project Useful Life (years): 50
Mitigation Project Cost: $72,128
Annual Project Maintenance Cost: $0
Final Mitigation Project Cost: $72,128

Cost Basis Year:
Construction Start Year:

Construction End Year:

Version: 5.3

Construction Type:

Detailed Scope of Work: Yes
Detailed Estimate for Entire Project: Yes
Years of Maintenance:

Present Worth of Annual Maintenance Costs:
Estimate Reflects Current Prices: No

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 167 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 168 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State:

Point of Contact:

Analyst:

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: 0O 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 :
Current federal meals per diem:

Cost per person to eat meals at home:

0
$51
$7

Street Maintenance Details

Street maintenance budget ($)

Miles of street (miles)

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 169 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: (4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 170 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 171 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 172 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 173 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 174 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 175 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 176 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 177 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State:

Point of Contact:

Analyst:

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 :
Current federal meals per diem:

Cost per person to eat meals at home:

0
$51
$7

Street Maintenance Details

Street maintenance budget ($)

Miles of street (miles)

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 178 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: (4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  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 Source Name:
Elevation At Which Barrier Will Be Overtopped:

FEMA Elevation Certificate Diagram Description:

Flood Profile Number:

Other Elevation Source:

Recurrence Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 179 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)

-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: Warren Lake Dam Retrofit Pg 180 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)

-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

Version: 5.3



06 Nov 2018
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 181 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 182 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 183 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 184 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 185 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 186 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State: Point of Contact: Analyst: 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 :
Current federal meals per diem:

Cost per person to eat meals at home:

0
$51
$7

Street Maintenance Details

Street maintenance budget ($)

Miles of street (miles)

Length of road (miles)

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 187 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 188 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)

-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: Warren Lake Dam Retrofit Pg 189 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)

-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 190 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 191 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 192 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 193 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 194 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 195 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State: Point of Contact: Analyst: 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: 0O 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 :
Current federal meals per diem:

Cost per person to eat meals at home:

0
$51
$7

Street Maintenance Details

Street maintenance budget ($)

Miles of street (miles)

Length of road (miles)

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 196 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 197 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)

-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

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 198 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)

-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

Version: 5.3



06 Nov 2018
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 199 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 200 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 201 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 202 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 203 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 204 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State: Point of Contact: Analyst: 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 :
Current federal meals per diem:

Cost per person to eat meals at home:

0
$51
$7

Street Maintenance Details

Street maintenance budget ($)

Miles of street (miles)

Length of road (miles)

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 205 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 206 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)

-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: Warren Lake Dam Retrofit Pg 207 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)

-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 208 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 209 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 210 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Pg 211 of 833

BCR: (4.45

Agency: Katy Prairie Conservancy

Analyst: Johnny Mojica

BCR Calculation Results

Expected Annual Damages Before Expected Annual Damages After
Mitigation Mitigation

Expected Avoided Damages After
Mitigation (Benefits)

Present Value: $118,028

Annual: $8,552 Annual:

Present Value: $0

$0 Annual: $8,552
Present Value: $118,028

Mitigation Benefits: $118,028
Benefits Minus Costs: $45,900

Mitigation Costs: $72,128
Benefit-Cost Ratio: 1.64

Cost Estimate

Project Useful Life (years): 50
Mitigation Project Cost: $72,128
Annual Project Maintenance Cost: $0
Final Mitigation Project Cost: $72,128

Cost Basis Year:
Construction Start Year:

Construction End Year:

Version: 5.3

Construction Type:

Detailed Scope of Work: Yes
Detailed Estimate for Entire Project: Yes
Years of Maintenance:

Present Worth of Annual Maintenance Costs:
Estimate Reflects Current Prices: No

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 212 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 213 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State: Point of Contact: Analyst: 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 :
Current federal meals per diem:

Cost per person to eat meals at home:

0
$51
$7

Street Maintenance Details

Street maintenance budget ($)

Miles of street (miles)

Length of road (miles)

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 214 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 215 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 216 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 217 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 218 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 219 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 220 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 221 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 222 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State: Point of Contact: Analyst: 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 :
Current federal meals per diem:

Cost per person to eat meals at home:

0
$51
$7

Street Maintenance Details

Street maintenance budget ($)

Miles of street (miles)

Length of road (miles)

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 223 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 224 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 225 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 226 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 227 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 228 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 229 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 230 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 231 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State: Point of Contact: Analyst: 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 :
Current federal meals per diem:

Cost per person to eat meals at home:

0
$51
$7

Street Maintenance Details

Street maintenance budget ($)

Miles of street (miles)

Length of road (miles)

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 232 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 233 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 234 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 235 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 236 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 237 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 238 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 239 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 240 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State: Point of Contact: Analyst: 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 :
Current federal meals per diem:

Cost per person to eat meals at home:

0
$51
$7

Street Maintenance Details

Street maintenance budget ($)

Miles of street (miles)

Length of road (miles)

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 241 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 242 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 243 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 244 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 245 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 246 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 247 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 248 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 249 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State: Point of Contact: Analyst: 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 :
Current federal meals per diem:

Cost per person to eat meals at home:

0
$51
$7

Street Maintenance Details

Street maintenance budget ($)

Miles of street (miles)

Length of road (miles)

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 250 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 251 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 252 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 253 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 254 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 255 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Pg 256 of 833

BCR: (4.45

Agency: Katy Prairie Conservancy

Analyst: Johnny Mojica

BCR Calculation Results

Expected Annual Damages Before Expected Annual Damages After
Mitigation Mitigation

Expected Avoided Damages After
Mitigation (Benefits)

Present Value: $117,891

Annual: $8,542 Annual:

Present Value: $0

$0 Annual: $8,542
Present Value: $117,891

Mitigation Benefits: $117,891
Benefits Minus Costs: $45,763

Mitigation Costs: $72,128
Benefit-Cost Ratio:  1.63

Cost Estimate

Project Useful Life (years): 50
Mitigation Project Cost: $72,128
Annual Project Maintenance Cost: $0
Final Mitigation Project Cost: $72,128

Cost Basis Year:
Construction Start Year:

Construction End Year:

Version: 5.3

Construction Type:

Detailed Scope of Work: Yes
Detailed Estimate for Entire Project: Yes
Years of Maintenance:

Present Worth of Annual Maintenance Costs:
Estimate Reflects Current Prices: No

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 257 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 258 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State:

Point of Contact:

Analyst:

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: Warren Lake Dam Retrofit Pg 259 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 260 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 261 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
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06 Nov 2018
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 262 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 263 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 264 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data
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06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 265 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 266 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 267 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State:

Point of Contact:

Analyst:

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)

Version: 5.3




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 268 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 269 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 270 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
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06 Nov 2018
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 271 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 272 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 273 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data
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06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 274 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 275 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 276 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State:

Point of Contact:

Analyst:

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: 0O 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: Warren Lake Dam Retrofit Pg 277 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 278 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 279 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 280 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 281 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 282 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data
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06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 283 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 284 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 285 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State:

Point of Contact:

Analyst:

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: Warren Lake Dam Retrofit Pg 286 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 287 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 288 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 289 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 290 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 291 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 292 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 293 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 294 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State:

Point of Contact:

Analyst:

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: 0O 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: Warren Lake Dam Retrofit

Pg 295 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Source Name:
Elevation At Which Barrier Will Be Overtopped:

FEMA Elevation Certificate Diagram Description:

Flood Profile Number:

Other Elevation Source:

Recurrence Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 296 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
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06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 297 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
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06 Nov 2018
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 298 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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: Warren Lake Dam Retrofit Pg 299 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Loss of Function Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation User | Mitigation ($) | Mitigation | Mitigation | Mitigation
(Days) Entered (Days) (Days) User (%)
Entered
(Days)

-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: Warren Lake Dam Retrofit

Total Benefits: $28,832,985 Total Costs: $6,197,495
Project Number: Disaster #: 4332 Program: HMGP
State: Point of Contact:

Agency:

Analyst:

Pg 300 of 833

BCR: (4.45

Katy Prairie Conservancy

Johnny Mojica

Environmental Benefits

Land Use

Total Project Area (Acres):

Parcel Type % of Parcel Type Being $/Acre/Year
Used

%

Other Benefits

Other Benefits Before Mitigation
No Data

Other Benefits After Mitigation
No Data

Version: 5.3




06 Nov 2018
Total Benefits: $28,832,985
Project Number:

State:

Project: Warren Lake Dam Retrofit

Disaster #: 4332

Point of Contact:

Pg 301 of 833

Total Costs: $6,197,495 BCR: |4.45

Program: HMGP Agency: Katy Prairie Conservancy

Analyst: 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): 50 Construction Type:

Mitigation Project Cost: $72,128 Detailed Scope of Work: Yes

Annual Project Maintenance Cost: $0 Detailed Estimate for Entire Project: Yes

Final Mitigation Project Cost: $72,128 Years of Maintenance:

Cost Basis Year: Present Worth of Annual Maintenance Costs:

Construction Start Year: Estimate Reflects Current Prices: No

Construction End Year:

Version: 5.3

Project Escalation:




06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 302 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Justification/Attachments

Field Description Attachments

Version: 5.3



06 Nov 2018 Project: Warren Lake Dam Retrofit Pg 303 of 833
Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: |4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy

State:

Point of Contact:

Analyst:

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: Warren Lake Dam Retrofit Pg 304 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst: 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 Percent Annual | Elevation Before | Discharge Before | Elevation After | Discharge After
Interval (yr) Chance (%) Mitigation (ft) Mitigation (cfs) Mitigation (ft) 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: Warren Lake Dam Retrofit Pg 305 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Building Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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: Warren Lake Dam Retrofit Pg 306 of 833

Total Benefits: $28,832,985 Total Costs: $6,197,495 BCR: [(4.45
Project Number: Disaster #: 4332 Program: HMGP Agency: Katy Prairie Conservancy
State: Point of Contact: Analyst:  Johnny Mojica

Depth-Damage Functions Using USACE Generic

Contents Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(pct) User Entered (pct) User Entered
(pct) (pct)
-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
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06 Nov 2018
Total Benefits:
Project Number:
State:

Project: Warren Lake Dam Retrofit

$28,832,985

Total Costs:

Disaster #: 4332

Point of Contact:

$6,197,495

Program:

HMGP

Analyst:

BCR:

Agency: Katy Prairie Conservancy

Pg 307 of 833

4.45

Johnny Mojica

Depth-Damage Functions Using USACE Generic

Displacement Before Mitigation Values: After Mitigation Values:
Flood Depth (ft) Before Before Before After After After
Mitigation Mitigation | Mitigation ($) | Mitigation Mitigation | Mitigation ($)
(Days) User Entered (Days) User Entered
(Days) (Days)
-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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