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______________________________________________________________________________ 

TECHNICAL MEMORANDUM 

To: Gary Bezemek, PE 
Harris County Flood Control District – Planning Department 

From: Mujahid Chandoo, PE 

Date: February 25, 2023 

Subject: The White Oak Bayou Tributary Planning Project (E116-00-00) 
Benefit Cost Analysis (BCA) 

The White Oak Bayou Tributary Planning project proposes to develop a comprehensive flood damage 

reduction plan aimed at decreasing riverine and urban flood risk. The project area is located entirely within 

the City of Houston and Harris County Commissioner Precinct 1 in central Harris County within the White 

Oak Bayou watershed (E100-00-00). The 2 square mile study area generally drains from north to south 

and outfalls to the White Oak Bayou mainstem just upstream of West 43rd Street and consists of the main 

tributary (E116-00-00) and two major sub-tributaries. 

Project Description 

The White Oak Bayou Tributary Planning project is based on a recommendation from the Pape-Dawson 

Final Engineering Report, dated August 2022. The E116-00-00 study area was divided into five distinct 

problem areas, with the severity and magnitude of flooding investigated for each area. The severity of 

flooding was based upon historical structural flooding data from various sources and predicted future 

flooding using the hydrologic and hydraulic modeling efforts conducted. An overall flood reduction 

strategy was identified as being a potential, but not required, joint effort between the City of Houston 

and the Harris County Flood Control District (HCFCD). An overall flood reduction strategy was developed 

aimed at addressing both City of Houston and HCFCD infrastructure however due to funding constraints, 

the project being evaluated in this analysis is the initial phasing plan serving as the first step in an overall 

flood reduction strategy. The initial recommended project identified for HCDFD infrastructure includes 

providing channel improvements, upsizing of culverts, siltation removal and a stormwater detention 

basin. The initial recommended project identified for the City of Houston infrastructure consists of local 

drainage system improvements and providing micro-detention basins within selected roadway medians. 

Structure Inventory 
Two (2) datasets were used to obtain the information for Finished Floor Elevation (FFE), building footprint 

and building category. 

• Structure Inventory Dataset: This information was obtained from Harris County Flood Control 
District (HCFCD). The FFE was obtained from this dataset. 

• National Structure Inventory (NSI): The building (structure type) category (i.e., residential 
commercial and industrial) and building footprint (sq. ft) was obtained with this dataset. 



 

 

  

   
          

      
 

 

  
     
     
      
      

  
     
       
       

  
      
      
       

 

  

          
        

        
       

  

  

  

  

  

 

  

  
 

   

     

    

        

         
    

    

        
   

    

 
  
  
  
  

 
  
  
  

 
  
  
  

 

Using ArcGIS these datasets were joined together using the parcel information. 

Project Schedule 
The E116-00-00 study area was divided into five distinct problem areas (PA01-PA05). The overall project 
addresses PA01, PA02 partial, and PA04 partial. Project schedule is listed below broken out by problem 
area number: 

• PA-01 
o Project 1A Item 1 – Conveyance Capacity Expansion 
o Project 1A Item 2 – Junction Box Replacement with Culvert 
o Project 1B Item 1 – Micro-detention in Medians 
o Project 1B Item 2 – Micro-detention Interconnecting Pipes 

• PA-02 
o Project 2A Item 1 – Siltation removal from Rosslyn Rd to Ella Blvd 
o Project 2A Item 2 – Ella Blvd/Lehman Rd Culvert Crossing 
o Project 2B Item 1 – Ella Blvd/Pinemont Dr Storm Drain Expansion 

• PA-04 
o Project 4A Item 1 – E116-00-00 Channel Improvements 
o Project 4A Item 2 – E116-00-00/W Tidwell Rd Culvert Crossing 
o Project 4A Item 3 – South Detention Basin 

BCA Assumptions 

Project costs estimated in August 2022 were adjusted to September 2020 dollars using a factor 0.85 and 
rounded to nearest thousand. The adjusted project costs were input to the TWDB BCA Input Workbook 
v1.2 to calculate the project’s cost discounted by 7 percent over an assumed total project construction 
period of 20 years. The discounted cost is $4.44 million. Non-discounted costs are itemized as follows: 

Project Costs 

Cost Categories HCFCD Cost 

2020 Dollars* 

City of Houston Cost 

2020 Dollars* 

Combined Cost 

2020 Dollars* 

Construction (including Excavation & 
Removal) 

$ 4,035,000 $ 729,000 $ 4,764,000 

Engineering and Contingencies* $ 2,301,000 $ 417,000 $ 2,718,000 

ROW Acquisition $ 893,000 - $ 893,000 

Total Project Cost $ 7,229,000 $ 1,146,000 $ 8,375,000 

* - Adjusted from August 2022 cost estimate (Pape-Dawson Engineers Flood Reduction 
Feasibility Study pdf page 46 of 550) 

* - 30% contingency on construction costs. 

ROW acquisition costs for the North Basin in PA04 in the Final Engineering Report are based on a 2.5 
multiplier to the current market value reported by the Harris County Appraisal District for each property. 
ROW acquisition costs assumed in PA02, PA04, and PA05 for channel widening and ditch expansion were 
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based off a few $/SF values along the corridor for properties on active sale during early 2022. These costs 
may vary widely depending on the timing of the construction of the project. 

For purposes of the BCA, project benefits are elimination of flooding damages to residential, commercial, 
and industrial structures. Benefits were quantified by inputting structure FFE’s and flood depths to the 
BCA_Pilot_v5, provided by FNI. The output compares the baseline structure damages without the project 
to the project conditions in the 10-, 25-, 50- and 100-year storm scenarios: 
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Benefits Summary (non-discounted) 

100 - year storm 50 - year storm 25 – year storm 10 - year storm 

Baseline w/Project Baseline w/Project Baseline w/Project Baseline w/Project 

Residential 
Flood Damage $82,558,244 $85,330,287 $55,017,647 $54,347,323 $34,935,632 $26,259,806 $23,198,545 $20,766,260 
Commercial 
Flood Damage $10,280,934 $9,493,093 $8,540,361 $7,739,015 $480,016 $226,053 $4,915,595 $3,593,253 
Industrial 
Damages $12,546,686 $10,402,968 $10,633,133 $8,420,050 $6,764,888 $8,981,038 $7,362,764 $5,121,409 

Total Damages $105,385,864 $105,226,349 $74,191,140 $70,506,388 $42,180,536 $35,466,896 $35,476,905 $29,480,921 
Net Benefit by 
Storm $159,516 $3,684,752 $6,713,640 $5,995,984 

Total Benefit: $16,553,892 (non-discounted) 
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Discounted Benefits 
Total benefits discounted at 7 percent over the project’s 30-year duration are $6,527,915 including 
$24,746 in residual value from right-of-way acquisition. These benefits only include the mitigated 
damages to residential, commercial. and industrial structures identified and no other additional 
mitigation. 

Benefit Cost Ratio 
Discounted Project Benefits (damages calculated in FEMA BCA toolkit) $6,503,169 

Discounted Residual Value (ROW) $24,746 

Total Benefits $6,527,915 

Discounted Project Cost $4,441,656 

Final BCR 1.47 
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E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 
Final Engineering Report 

EXECUTIVE SUMMARY 

This feasibility study provided a detailed analysis of flooding conditions in the White Oak Bayou tributary 

E116-00-00 study area and developed a comprehensive flood damage reduction plan aimed at 

decreasing riverine and urban flood risk. This Final Engineering Report presents the overall strategy 

developed based on hydraulic considerations that provide flood reduction benefit to the study area. 

The study area is located entirely within the City of Houston (COH) and Harris County Commissioner 

Precinct 1 in central Harris County within the White Oak Bayou watershed (E100-00-00). The 2 square 

mile study area generally drains from north to south and outfalls to the White Oak Bayou mainstem just 

upstream of West 43rd Street and consists of the main tributary (E116-00-00) and two major sub-

tributaries, as shown in Exhibit 1. 

Activities completed as part of this feasibility study include 1) identifying and quantifying the flooding 

sources for all problem areas; 2) evaluating alternative improvement projects; 3) recommending the 

most feasible projects for implementation; and 4) creating a prioritized, comprehensive flood risk 

reduction strategy consisting of short-term projects and guidance for future projects, all using potential 

partnerships to improve the benefits of the combined improvements. 

To implement the mutually beneficial nature of the flood reduction improvements recommended in this 

feasibility study, a partnership between COH and Harris County Flood Control District (Flood Control 

District) is recommended but not required. Improvements are recommended to drainage infrastructure 

maintained by both jurisdictions including roadside ditches and storm sewers that exist in this urbanized 

area. Results from this feasibility study help recommend and sequence future flood damage reduction 

projects that reduce the risk of flooding in the entire E116-00-00 study area, regardless of jurisdictional 

authority. 

The Phase 1 MAAPnext model of White Oak Bayou served as the basis of the best available hydrologic 

and hydraulic modeling for the study area. Some specific revisions were made to these models to 

provide the level of detail necessary to create a comprehensive flood damage reduction plan for this 

study area. The E116-00-00 study area was divided into five distinct problem areas, with the severity 

and magnitude of flooding investigated for each area. The severity of flooding was based upon historical 

structural flooding data from various sources and predicted future flooding using the hydrologic and 
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hydraulic modeling efforts conducted for this study. A summary of the flood-related metrics used by this 

study are provided in Figure ES.1. 

Figure ES.1. Summary of Problem Area Flooding Data 

Recent Historic 
Flooded 

Problem Area 
Structure Count 

(2015-2019) 

(count of (count of (count 
(miles) (count of claims) 

structures) structures) recorded) 

Predicted 
Predicted 

Roadway FEMA 
Structural FEMA Claims 

Flooding Repetitive 
Flooding (1978-2020)

(+1-foot for 1% Losses 
(1% AEP) 

AEP) 

PA01 98 22 4.7 94 13 

PA02 101 26 6.2 120 17 

PA03 73 27 2.1 105 25 

PA04 98 29 3.0 42 8 

PA05 13 5 1.3 5 0 

The overall flood reduction strategy identified for Flood Control District infrastructure consists of 

providing channel conveyance improvements, upsizing of culverts, siltation removal and stormwater 

detention basins, at a cost of approximately $16.3 million. The overall flood reduction strategy identified 

for COH infrastructure consists of providing expanded roadside ditches, additional storm drainage 

systems and micro-detention within selected roadway medians, at a cost of approximately $18.7 million. 

The specific detailed components of the overall flood reduction strategy are presented in Exhibit 6.1 at a 

total cost of $35 million. A phasing plan has been developed because the strategy presented herein does 

not reflect current available funding by the Flood Control District or COH. 

An initial recommended project has been identified for construction as a first step to the overall 

strategy. The initial recommended project identified for Flood Control District infrastructure includes 

providing channel improvements, upsizing of culverts, siltation removal and a stormwater detention 

basin at a cost of approximately $8.5 million. The initial recommended project identified for the COH 

infrastructure consists of local drainage system improvements and providing micro-detention basins 

within selected roadway medians, at a cost of approximately $1.4 million. The components of the 

recommended project are presented in Exhibit 6.4 at a total cost of $9.9 million. Flood reduction 

benefits within the study area will be achieved by this initial recommended project; however, expansion 

of these improvements to the overall flood reduction strategy, discussed above, would provide even 

greater benefits. 
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1 INTRODUCTION 

Overview of Feasibility Study 

This feasibility study provided a detailed analysis of flooding conditions in the White Oak Bayou tributary 

E116-00-00 study area and developed a comprehensive flood damage reduction plan to decrease 

riverine and urban flood risk. Results from this feasibility study were developed to guide the selection of 

future drainage improvement projects to reduce the risk of flooding in the E116-00-00 study area. This 

study area has significant drainage infrastructure needing improvement within the normal jurisdictional 

responsibility of both the Harris County Flood Control District (Flood Control District) and the City of 

Houston (COH); therefore, partnerships between the Flood Control District and COH is anticipated to 

best achieve the intended flood reduction benefit. Improvements are recommended to the drainage 

infrastructure of both jurisdictions. At this point, that partnership is assumed in order to realize the 

intended flood reduction benefit; however, no formal agreement has been initiated to date. 

Existing hydrology and hydraulic models were revised to identify problem areas defined by historical 

flooding, structural flooding, and non-structural (roadway) flooding. The information presented in this 

feasibility study includes conceptual improvement projects, mitigation alternatives, design concepts, 

and construction cost estimates. Activities completed as part of this feasibility study include: 

• Identify problems: 

o Revise 1D/2D Phase 1 MAAPnext hydrologic and hydraulic models to determine the location 

and severity of existing flooding concerns. 

o Define problem areas based on updated modeling techniques. 

o Identify potential challenges which could hinder the implementation of potential projects, 

specifically development and utilities. 

• Evaluate problems and potential alternative improvements for flood reduction: 

o Evaluate previous studies and recommendations. 
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o Define potential drainage improvement projects that could be constructed to provide flood 

damage reductions. 

o Assess the potential for downstream impacts from potential projects and develop mitigation 

alternatives. 

• Develop a comprehensive plan: 

o Evaluate potential opportunities for partnering with other agencies and creating multi-use 

facilities. 

o Estimate the potential damage reduction benefits from potential improvements. 

o Create estimates of probable construction cost for potential improvements for the 

infrastructure of both the Flood Control District and COH. 

o Select potential projects using Flood Control District prioritization criteria. 

o Develop a strategy for implementing future recommended improvements. 

Feasibility Study Objectives 

This Final Engineering Report has been prepared to record the culmination of engineering activities 

necessary to accomplish the following objectives, as set forth by the Flood Control District: 

1. Take full advantage of Flood Control District and COH knowledge, analyze databases of historical 

flood information, and previous engineering studies. 

2. Quantify the location and severity of existing flood problems within the study area. 

3. Identify the range of opportunities and major challenges that affect the available options for 

improvement. 

4. Engage potential project partners throughout the planning process and the public at 

appropriate milestones. 
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5. Identify the short-term opportunities for implementation of an improvement project that will 

provide the most flood risk reduction benefit to the study area. 

6. Develop long-term strategies to address future drainage improvements required for further 

flood damage reductions in the study area. 

7. Outline additional planning, regulatory and financial measures to minimize flooding problems 

resulting from future development and redevelopment. 

8. For projects with anticipated near-term funding, develop plans to enable rapid progression into 

land acquisition, engineering and permit activities. 
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2 STUDY AREA DESCRIPTION 

The tributary E116-00-00 study area is located in central Harris County within the White Oak Bayou 

watershed (E100-00-00). The study area generally drains from north to south and outfalls in a western 

direction to E100-00-00 (White Oak Bayou main stem) just upstream of West 43rd Street, as shown in 

Exhibit 2.1. Approximately 2 square miles are covered by the study area, consisting of the main tributary 

(E116-00-00) and two significant sub-tributaries (E116-01-00 and E116-05-00), as shown in Exhibit 2.1. 

The effective floodplain indicates that the Zone AE special flood hazard area is contained within the 

existing channels for most of E116-00-00, all of E116-01-00, and most of E116-05-00, per FIRM panels 

48201C0655M and 48201C0660M, dated 06/09/2014. Out-of-bank floodplain is predicted at the lower 

end E116-00-00 where backwater from E100-00-00 governs and at the upper end of E116-05-00, as 

shown in Exhibit 2.1. 

All three channels are grass-lined, with a generally trapezoidal cross-section shape. The stream 

centerlines are generally straight with 90-degree turns to fit within the development of the study area. 

The open channel infrastructure is limited to the southern portions of the study area. All runoff from the 

northern upstream portions of the study area is conveyed by subsurface storm drains or flows overland 

based on the general lay-of-the-land topography. Some roadside ditches are present within the most 

upstream portion of the study area. The roadside ditches are undersized—providing a level of service 

(LOS) defined by the channel capacity, of less than the 10% annual exceedance probability (AEP). 

The study area is located entirely within COH, and also within Harris County Commissioner Precinct 1. 

The study area is fully developed and dominated by single-family residential development interspersed 

with several multi-family residential properties. Industrial development is found through the central part 

of the study area along Pinemont Drive. Within the northern portion of the study area, the single-family 

residential development is predominantly built on large lots in the Acres Homes superneighborhood. In 

the southern portion of the study area, the neighborhoods include Candlelight, Marbella, Shepherd Park 

Terrace, Ella Lee Forest, and Ella Park Terrace. 

Flood Control District Channels and Right-of-Way (ROW) 

The study area contains three tributary channel reaches which were hydraulically modeled as one-

dimensional (1D) reaches, including E116-00-00 and its tributaries of E116-01-00 and E116-05-00. These 
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1D reaches comprise a total length of approximately 16,200 linear feet of open channel infrastructure 

maintained by the Flood Control District, within Flood Control District right-of-way (ROW) within the 

study area, as shown in Exhibit 2.2. A review of COH Public Works GIS (GIMS) spatial storm utility data 

indicates smaller open channel infrastructure, attributed to be owned and maintained by the Flood 

Control District, present within and near the study area that were evaluated within the two-dimensional 

(2D) mesh area of the model in this study. The COH GIMS storm utility data also presents roadside ditch 

infrastructure, attributed to be owned and maintained by COH. 

Flood Control District Stormwater Detention Basins 

A stormwater detention basin is located in the northeast corner of the intersection of E116-00-00 with 

E116-05-00, as shown in Exhibit 2.2, named COH Pinemont Drive and described as Flood Control District 

Unit No. E516-01-00. This stormwater detention basin was approved for construction by the Flood 

Control District in April 2010 as part of an improvement project to Pinemont Drive and provides 8.7 ac-ft 

of detention storage volume while utilizing E116-00-00 as an outfall. 

Other Stormwater Detention Basins 

No other regional stormwater detention basins exist in the E116-00-00 study area boundary. LiDAR 

topography indicates multiple small, private stormwater detention basins within the study area, which 

appear to be mitigation for more recent individual private site developments. 

Study Area Challenges 

The primary challenge in the E116-00-00 study area is the lack of available space for additional drainage 

infrastructure. The study area, especially the southern downstream region, is fully developed with 

limited opportunities for stormwater detention basins or additional ROW for increased open channel 

capacity. In the northern upstream portion of the study area, there are a few vacant and partially 

developed tracts of land.  

A review of spatial data from the Texas Railroad Commission indicates no wells, railroads, cemeteries, or 

airports located within the study area. One petroleum product pipeline is identified in the northern 

portion of the study area, as shown in Exhibit 2.2. 
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A secondary challenge in the E116-00-00 study area is rapid redevelopment. Several low-density single-

family residential areas are undergoing redevelopment into higher-density residential developments, 

fundamentally altering the hydrologic characteristics of the study area, and potentially inhibiting open 

channel ROW expansions. 

Previous Improvement Projects 

Plans for various previous projects within the study area were provided by the Flood Control District. 

These past projects include normal repair operations, channel restoration projects and channel 

enclosure projects. Drainage improvements associated with street improvements are also documented. 

All of these previous projects were deemed to be adequately included in the existing conditions 

currently defined for the study area. 

Ongoing Projects 

A project funded by COH has been recently concluded to document and propose improvements for the 

existing drainage conditions in the Shepherd Park Terrace (SPT) subdivision. SPT is a single-family 

subdivision with curb and gutter drainage infrastructure located at the southeast corner of Wheatley 

Street and West Tidwell Road as shown in Exhibit 2.2. The purpose of the SPT project is to evaluate the 

50% and 1% AEP storm events and propose improvements such that the 50% AEP storm event would be 

contained within the storm drain system, and the 1% AEP storm event would be contained within the 

ROW. The project was initiated in response to significant flooding problems in the subdivision as 

documented by resident complaints. Results and recommendations from the SPT project were reviewed 

as a part of this study but are not being included in the recommendations for this E116-00-00 Feasibility 

Study. Improvements proposed within the SPT project will not require participation by the Flood Control 

District. 
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3 DATA COLLECTION 

The Flood Control District provided the Phase 1 MAAPnext HEC-HMS v4.3 and HEC-RAS v5.0.7 models, 

applicable studies and reports, a GIS database with a Watershed Master Plan tool, historical flooding 

counts, public ROW data, COH Public Works GIS (GIMS) storm utility data, and pertinent construction 

documents. These items also included building footprints, parcel data, and FEMA insurance claims for 

the project area. This information was used during modeling and evaluation of the existing conditions. A 

detailed list of the data received is included in Table 1. 

Field Reconnaissance 

Field reconnaissance was completed by Pape-Dawson personnel on March 29, 2022. Photos are 

provided in Appendix A. Locations of the photos are presented in Exhibit 3. 

Flooding History 

The E116-00-00 study area has experienced numerous flood events in recent history. Based on data 

from the past six years, structures within the study area boundary were inundated during five of the six 

tracked storm events. The majority of the structural flooding incidents were reported during Hurricane 

Harvey in 2017. Further discussion of the flooding history in the study area is included in Section 5.1.1. 
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4 HYDROLOGIC AND HYDRAULIC ANALYSIS 

Basis of Models 

The Phase 1 MAAPnext model of the White Oak Bayou watershed was used as the basis to evaluate the 

urban flood risks in and around the E116-00-00 channel and its tributaries, which outfall to E100-00-00 

(White Oak Bayou). The MAAPnext methodology utilized the 1D/2D hydraulics where primary open 

channels are modeled as 1D reaches with cross sections while the overbanks, and smaller open 

channels, are modeled within 2D areas. This approach allowed for the entire study area to be evaluated 

for inundation in a single model. Hydrologic modeling was updated to the new BDF methodology and 

utilized Atlas 14 rainfall depths. 

Modeling Revisions 

Model Version 

The Phase 1 MAAPnext model utilized HEC-RAS v5.0.7. New tools have been added to HEC-RAS v6.1 that 

were deemed to be advantageous to this study, including the ability to modify the terrain and include 

bridges inside 2D flow areas, along with numerous improvements to RAS Mapper. As a result, the model 

was executed in HEC-RAS v6.1 and the resulting water surface elevation (WSEL) raster was compared to 

that of the Phase 1 MAAPnext model from HEC-RAS v5.0.7. Within the E116-00-00 study area, the vast 

majority of the area showed a difference in WSEL of +/- 0.10 feet, with a large part of that area at a 

tighter tolerance of +/- 0.02 feet. Isolated pockets showed greater differences with a maximum 

difference of +/- 0.20 feet. Based on these favorable comparative results, the decision was made to 

convert the modeling to HEC-RAS v6.1 for use in this study. 

Hydrology Revisions 

Since one important objective is to identify problem areas susceptible to damaging inundations in and 

around the E116-00-00 channel, the Rain-on-Grid (ROG) feature within HEC-RAS v6.1 was used to 

identify any concerns of flooding due to sheet flows caused by local rainfall. This approach determines 

the flow patterns and inundation resulting from overland sheet flow, in contrast to the MAAPnext 

model which only assesses riverine flooding by assuming all runoff is already in the Flood Control District 

channels. The full precipitation hyetograph from the Phase 1 MAAPnext model is applied for the ROG 
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hydrology. The new capability to account for infiltration directly within HEC-RAS v6.1 was used for this 

study. The infiltration layer is based upon the Green-Ampt parameters from the Phase 1 MAAPnext 

model. 

Boundary Conditions 

In order to improve model run times for the feasibility study, the MAAPnext model was truncated to 

isolate the E116-00-00 study area. The model extents are shown in Exhibit 4.1. The 1D main channel for 

E100-00-00 starts at River Station (RS) 61181 which is just south of Holly View Drive on the right 

overbank and Garapan Street on the left overbank. The truncated E100-00-00 reach ends downstream 

near the intersection of White Oak Bayou Greenway Trail and West TC Jester Boulevard (at RS 44973). 

The entire 1D reaches for E116-01-00, E116-05-00 and E116-00-00 are within the truncated model used 

in this analysis. The E117-00-00 and E115-00-00 channels are truncated to only include the reaches 

downstream of the Burlington Northern Santa Fe (BNSF) railroad bridge. The 2D mesh extent to the 

west also terminates at the BNSF railroad. To the east, the 2D mesh extends slightly beyond the West 

Montgomery Road and North Shepherd Drive intersection. 

As part of the truncation, modeling boundary conditions were revised. The revised boundary conditions 

are documented in Exhibit 4.1. The flow hydrograph from RS 61181 of the Phase 1 MAAPnext model was 

manually input as the upstream boundary condition to the 1D E100-00-00 reach in the truncated model. 

Overbank sheet flow entered the truncated 2D mesh boundary in multiple locations. This flow into the 

truncated model was captured using flow hydrographs from profile lines from the Phase 1 MAAPnext 

model and added as external boundary conditions to replicate the sheet flow conditions in the 

truncated model. Similarly, flow hydrographs to the upstream cross sections of E117-00-00 (RS 59399) 

and E115-00-00 (RS 48995) were manually input from the Phase 1 MAAPnext model. Drainage areas 

along the left overbank of E100-00-00 were accounted for in the ROG mesh; therefore, those flows were 

not applied as a boundary condition in the 1D cross sections to avoid double counting of flows. A 

summary of the boundary conditions is included in Tables 2.1 and 2.2. 

The drainage areas directly assigned as flow inputs to the E100-00-00 1D cross-sections were revised to 

account for the ROG mesh now representing a portion of these drainage areas in this truncated model. 

The boundary condition at the downstream cross section of E100-00-00 (RS 44973) is applied as the 

stage hydrograph from the Phase 1 MAAPnext model. 
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Additional Hydraulic Revisions 

In order to better replicate physical conditions, storm sewers (pipes with a diameter in excess of 36 

inches and all box culverts) from the COH GIMS data were added into the geometry, as shown in Exhibit 

4.2. Adjustments to storm sewer flowlines were made by using the 2018 LiDAR elevations in reference 

to the manhole rim elevations, as several of the flowlines seemed to be using varying temporary 

benchmark data from earlier surveys. Additional breaklines were added around drainage areas that 

potentially sheet flow towards the E116-00-00 channel. Breaklines were mainly added along major roads 

and channels within the 2D mesh. Additionally, overriding Manning’s n-value layers were added around 

those roads that have storm sewers and roads further north of the E116-00-00 study area to better 

replicate physical conditions by using a Manning’s n-value of 0.02, as is recommended for pavement for 

ROG simulations. The 1D cross sections and lateral structures within the truncated model remain 

unchanged from the Phase 1 MAAPnext model. 

Modeling Results 

The ROG analysis demonstrates the majority of flooding within the E116-00-00 study area is the result of 

overland sheet flow and not out-of-bank riverine flooding, resulting in widespread inundation of 

roadways and structures before runoff can reach the Flood Control District channels. This situation is 

evident by the flow vectors in RAS Mapper, as shown in Figure 4.1. The sheet flow patterns indicate flow 

through major arterial and collector streets, which frequently overflows into the adjacent residential, 

commercial, and industrials sites. Detailed descriptions of the sheet flow patterns are included in 

Section 5.0. 

Figure 4.1 RAS Mapper Flow Vectors 
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Evaluation of the Flood Control District infrastructure (E116-00-00, E116-01-00, and E116-05-00) 

indicates available capacity for the 1% AEP for segments of E116-00-00, based on the revised modeling 

for this study that allows for sheet flow runoff to overflow in other directions, away from the open 

channel infrastructure. Each channel reach is classified by the level of service (LOS) provided, defined as 

the storm event wholly contained within the channel. As shown in Exhibit 4.3, E116-00-00 provides a 1% 

AEP LOS except at the confluence of E116-00-00 with E100-00-00, where the backwater from E100-00-

00 controls. E116-01-00 provides a 2% AEP LOS, reduced to 10% AEP upstream approaching Ella 

Boulevard. E116-05-00 provides a 2% AEP LOS before reducing upstream to 10% AEP, further upstream. 

Flooding depths from the revised existing modeling are documented in Exhibits 4.4 to 4.7. 

The ROG evaluation also identifies several locations where runoff sheet flows out of the E116-00-00 

study area but not directly to the main stem channel of E100-00-00, as documented in Exhibit 4.8. The 

primary overflows occur to the east towards E101-00-00 subbasins and south towards E107-00-00 

subbasins. Further discussion of the overflows out of the study area is included in Section 5.0. 

Comparison to MAAPnext 

A comparison of the results from the revised modeling to the Phase 1 MAAPnext modeling 

demonstrates differences in flooding conditions. These differences are primarily the result of the revised 

hydrologic boundary conditions. The ROG hydrology approach causes two changes to the flooding 

condition measured in the study area. First, sheet flow patterns are more readily identified and 

demonstrate the path rainfall travels to reach the open channel infrastructure. By modeling these paths 

from rainfall to the open channels, additional areas of flooding concern are located. The area of 

inundation for the 1% AEP event is much larger for the revised modeling than the MAAPnext results. 

The ROG hydrology also alters the timing of runoff, which subsequently causes changes in the peak 

discharge measured within the 1D open channels. As shown in Figure 4.2, the revised modeling indicates 

the WSEL within E116-00-00 remains consistent with Phase 1 MAAPnext modeling for the downstream 

portion of the channel, with an increase (average of + 0.5 feet) starting upstream of Del Norte Street, 

where an increase in the peak discharge is also measured. 
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Figure 4.2. E116-00-00 Profile Comparison (1% AEP) 

The revised modeling also indicates an increase in WSEL for the entire E116-01-00 channel, with an 

average increase of + 0.50 feet for the 1% AEP storm event, as shown in Figure 4.3. An increase in peak 

discharge within E116-01-00 is measured for the entire channel. 

Figure 4.3. E116-01-00 Profile Comparison (1% AEP) 
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Within E116-05-00, the revised modeling indicates an increase in WSEL within the upstream portion of 

the reach, with an average of + 0.2 feet, but a decrease at the downstream portion of the reach, with a 

maximum difference of - 0.6 feet, as shown in Figure 4.4. The differences in WSEL are attributed to 

differences in the peak discharge measured in the channel, with a decrease in the downstream reach 

but an increase in the upstream reach. 

Figure 4.4. E116-05-00 Profile Comparison (1% AEP) 
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5 PROBLEM AREA IDENTIFICATION 

The E116-00-00 study area was subdivided into five discrete problem areas based on the subwatershed 

boundaries. The severity of flooding within each problem area has been quantified, as explained below. 

Flooding Metrics 

In order to target the area with the most severe flooding, several metrics were used for comparison. 

These metrics for each defined problem area are outlined below and include: 

1. the number of buildings indicated to have actual recorded damages from historical flooding, 

2. the number of buildings predicted to have flood damages from various storm events based on 

current modeling, 

3. predicted lengths of roadway flooding during various storm events, 

4. the estimated level of service for channels modeled in 1D reaches, and 

5. the number of previous FEMA claims for flood damages. 

Historical Flooding 

Historical flooding was based upon a Flood Control District-provided database of reported flooding from 

six major storm events dating back to 2015. An overview of the historical flooding recorded within the 

five problem areas of the E116-00-00 study area is provided in Figure 5.1. Earlier historical flooding has 

also occurred in most of these neighborhoods, but was not used for this analysis since this more recent 

data is thought to be more representative of current conditions. 

Figure 5.1. Historical Flooding Data within E116-00-00 Problem Areas 

Storm Event Flooded Structures 

Imelda, 2019 16 

Harvey, 2017 356 

Memorial Day 2016 0 

Tax Day 2016 1 

Halloween 2015 4 

Memorial Day 2015 6 
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Predicted Structural Flooding 

Predicted structural flooding was evaluated using the Structural Inventory data provided by the Flood 

Control District in August 2021. The average WSEL within the building footprint associated with the 

structural inventory point was calculated for the 10%, 4%, 2%, and 1% AEP storm events, as documented 

by the raster-based WSEL grids. This WSEL was then compared to the finished floor elevation provided 

in the Structural Inventory database to determine if the structure could potentially be inundated during 

the given storm event. 

Predicted Roadway Flooding 

Predicted roadway flooding was quantified in a similar fashion as the predicted structural flooding. From 

the revised hydraulic modeling, raster-based depth grids were created. The depth grids were utilized in 

conjunction with roadway alignment data provided by the Flood Control District to estimate if the 

roadway was inundated, and to what depth, by a given storm event. The roadways are categorized into 

three classes: interstate highway, arterial or major collector, and neighborhood streets. Since all 

roadways are designed for some amount of stormwater conveyance, the depth grids were used to 

determine whether the roadway was inundated by a depth of less than one foot or greater than one 

foot. 

Level of Service 

As discussed above in Section 4.3, the open channel infrastructure currently provides varying levels of 

service (LOS), as documented in Exhibit 4.3. The LOS provided by open channels was only used as a 

reference when evaluating the problem areas since some areas are not serviced by open channels, 

which is discussed further in subsequent sections. 

Previous FEMA Claims 

Documentation of previous FEMA claims and FEMA repetitive losses was provided by the Flood Control 

District. A total of 366 claims have been processed, and 63 repetitive losses have been recorded within 

the problem areas of the E116-00-00 study area. FEMA claim and repetitive loss records exceed that of 

the historical flooding due to the scope of the database provided by the Flood Control District, with 

FEMA claims dating from 1978-2020. As discussed in Section 5.1.1., the recent historical event flooding 

data ranges from only 2015-2019. 
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Problem Area Descriptions 

Problem areas were delineated based on the cause or source of flooding and the areas which may 

potentially benefit from the flood reduction projects identified by this study. All neighborhoods within 

the E116-00-00 study area were assigned to a distinct problem area so the defined flooding metrics 

could be quantified, as shown in Figure 5.2 and in Exhibit 5.1. Potential improvement projects to reduce 

flood risk were prioritized based on the Flood Control District-provided criteria rather than the severity 

of the problem area in which the potential improvement is located. The severity of flooding in each 

problem area was used to guide the level of study effort and the number of alternatives to be evaluated 

for each area. 

Figure 5.2. Overview of Problem Areas 
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Due to the overflows from the study area, the problem area boundaries extend beyond the MAAPnext 

drainage subbasins but are refined to the limits of potential improvement project benefits. Detailed 

metrics for each of the problem areas are documented in Table 3.1. A summary of those metrics is 

provided in Figure 5.3. 

Figure 5.3. Summary of Problem Area Flooding Data 

Recent Historic 
Flooded 

Problem Area 
Structure Data 

(2015-2019) 

(count of (count of (count 
(miles) (count of claims) 

structures) structures) recorded) 

Predicted 
Predicted 

Roadway FEMA 
Structural FEMA Claims 

Flooding Repetitive 
Flooding (1% (1978-2020)

(> 1-foot for 1% Losses 
AEP) 

AEP) 

PA01 98 22 4.7 94 13 

PA02 101 26 6.2 120 17 

PA03 73 27 2.1 105 25 

PA04 98 29 3.0 42 8 

PA05 13 5 1.3 5 0 

Problem Area 01 

PA01 is located adjacent to the terminus of E116-01-00, from Brinkman Street to approximately 2,060 

feet west of the intersection of Wheatley Street with West Tidwell Road (see Exhibit 5.2). The flood 

prone Shepherd Park Terrace (SPT) neighborhood is located within this problem area. PA01 was 

identified with the highest density of non-repetitive loss flooding, numerous structures recorded to have 

flooded from 2015-2019, and extensive roadway flooding over one foot predicted for the 1% AEP event 

(see Table 3.2). Revised modeling demonstrates high levels of overland sheet flow traveling from the 

northwest to the southeast across Wheatley Street and West Tidwell Road, causing significant 

inundation within this problem area and SPT. 

The SPT project identified runoff from West Tidwell Road as the primary source of flooding within the 

neighborhood. E116-01-00 is not adequately sized to convey all runoff approaching it. Insufficient 

capacity within storm drains and surface ROW also contribute to the flooding concerns. During a 10% 

AEP storm event, widespread inundation is predicted within the problem area, with most roadways 
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inundated by more than one foot, impacting mobility, and four structures are predicted to experience 

flooding. Depth of flooding in PA01 during a 10% AEP storm event is shown in Figure 5.4. 

Figure 5.4. PA01 Flooding Depth for 10% AEP 

³
While the majority of the problem area boundary lies within the E116-00-00 subbasin, the easternmost 

third of PA01 drains to overflow towards E101-00-00 to the east. However, the problem area is 

identified for E116-00-00 based on intended outfall of subsurface drainage infrastructure. The SPT 

project has identified a junction box under Wheatley Street which collects incoming flows from SPT, via 

E116-05-03, and directs approximately half to E116-01-00 and the other half further south into E116-05-

00. Improvements to reduce overflows from West Tidwell Road and Wheatley Street by conveyance 

improvements further upstream within the E116-00-00 study area can provide flood reduction benefits 

to PA01. Additional flood reduction measures will be realized by localized improvements from the SPT 

project completed by COH. 
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Problem Area 02 

PA02 is located along the E116-05-00 channel, bounded by the left overbanks of E116-05-00 and E116-

01-00 (see Exhibit 5.3). Detention basin E516-01-00, the sole Flood Control District stormwater 

detention basin in the study area, is located in this problem area. PA02 is identified by the highest 

counts of historical flooded structures and FEMA claims, as well as the most predicted roadway flooding 

over one foot of depth during a 1% AEP storm event (see Table 3.3). Modeling demonstrates overflow 

from the upstream end of E116-05-00 due to inadequate capacity, along with an undersized culvert at 

Lehman Road / Ella Boulevard, contributes to inundating structures along Ella Boulevard. Overland sheet 

flow escaping the surface ROW of Pinemont Drive and traveling south through industrial sites 

contributes to inundation within the Ella Lee Forest neighborhood. Widespread inundation is predicted 

during a 10% AEP storm event in PA02, with 26,000 linear feet of roadways predicted to flood by over 

one foot and two structures experiencing flooding. Depth of flooding in PA02 during a 10% AEP storm 

event is shown in Figure 5.5. 

Figure 5.5. PA02 Flooding Depth for 10% AEP 

³
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Improvements to reduce runoff from industrial sites into the developments to the south, reduce 

overflow from Pinemont Drive, and increase capacity at the upstream end of E116-05-00 can provide 

flood reduction benefits to PA02. 

Problem Area 03 

PA03 is located at the downstream reach of E116-00-00, with a portion of the channel within the 

backwater from White Oak Bayou E100-00-00 (see Exhibit 5.4). The single-family residential 

development of Candlelight Woods downstream of Mountwood Street (N/S street located just east of 

TC Jester Boulevard) demonstrates numerous historical and predicted flooded structures, with flooding 

depths in excess of one foot (see Table 3.4). Backwater from White Oak Bayou causes an elevated WSEL 

within E116-00-00. The revised modeling indicates that elevated WSEL within White Oak Bayou inhibits 

the flow of overland sheet flow from entering the open channel infrastructure. Even during a 10% AEP 

storm event, widespread inundation is documented within the problem area, with PA03 experiencing 

the highest number of predicted flooded structures for such an event. Depth of flooding during a 10% 

AEP storm event is shown in Figure 5.6. 

Figure 5.6. PA03 Flooding Depth for 10% AEP 
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Potential improvements within PA03 would require lowering the WSEL in White Oak Bayou and 

increasing capacity within local storm drains. Consequently, lowering these tailwater conditions would 

require major projects beyond the scope and funding of this feasibility study. One other option to 

reduce the flooding damages in this area is the voluntary buyout and removal of homes in the 

Candlelight Woods development or re-construction of homes with a higher slab elevation. This type of 

option appears to be the most viable option to cost-effectively reduce flood risk for this area. 

Problem Area 04 

PA04 is located at the terminus of E116-00-00 ROW owned by the Flood Control District and comprises 

the northern half of the study area (see Exhibit 5.5). Portions of the E118-00-00 and E118-03-00 

channels are located towards the northern edge of this problem area. PA04 generally ranges from 

Wilburforce Street to West Tidwell Road with the southwestern corner extending south to the E116-00-

00 confluence with E116-01-00 and the northeastern corner extending north to West Little York Road. 

Though the Flood Control District ROW for E116-00-00 terminates at Paul Quinn Street, the channel 

itself extends further north to De Soto Street. Larger, partially developed tracts of land served by 

roadside ditches dominate the area. 

Historical and predicted flooded structures are found throughout PA04, with clusters in smaller 

residential tracts (see Table 3.5). Most roadways are inundated in a 10% AEP storm event, particularly 

Wheatley Street, De Soto Street and Mansfield Street which creates an emergency access concern. 

Revised modeling indicates the primary cause of flooding to be overland sheet flow entering from the 

north, generally traveling northwest to southeast. Overflow from E118-03-00 and inadequate capacity 

within the roadside ditches and surface ROW contribute to the inundation. In events as small as a 10% 

AEP storm, widespread flooding occurs, with PA04 experiencing extensive roadway flooding and six 

structures inundated. Depth of flooding during a 10% AEP storm event is shown in Figure 5.7. 
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Figure 5.7. PA04 Flooding Depth for 10% AEP 

Increased stormwater drainage capacity along Wheatley Street and increased capacity in local street 

surface ROW can provide flood reduction benefits in PA04. Improvements to E118-00-00 open channel 

infrastructure may reduce offsite overflow from entering this problem area, but such improvements are 

beyond the scope of this feasibility study. Additional capacity may be required in existing E116-00-00 

open channel infrastructure to provide an adequate outfall for street surface ROW drainage. Reducing 

overland sheet flow in PA04 can provide benefits to other downstream problem areas. The concept of 

micro-detention was considered for this problem area based on the nature of the large-lot 

31 



 
  

 

  
 

 

 

    

   

 

   

  

   

 

  

     

     

      

    

 

 

 

E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 
Final Engineering Report 

development; however, this option was not determined to provide significant benefits or be readily 

viable. 

Problem Area 05 

PA05 is located along the E116-01-00 channel, generally bound by West Tidwell Road to the north (see 

Exhibit 5.6). Several historical flooded structures and FEMA claims are contained in this area, 

concentrated in the Ella Park Terrace neighborhood along West Donovan Road on the right overbank of 

E116-01-00. Flooded roadways are the primary flooding concern in the problem area, with most at a 

depth of one foot or more during a 1% AEP storm event (see Table 3.6). PA05 is also undergoing rapid 

redevelopment, particularly around the Marbella subdivision. Revised modeling indicates E116-01-00 

currently provides a 2% AEP LOS, reduced to 10% upstream as demonstrated in Exhibit 4.3. Overland 

sheet flow from the north is overwhelming the inadequate surface ROW along West Tidwell Road and 

contributing to the flood inundation. Depth of flooding during a 10% AEP storm event is shown in Figure 

5.8. Reducing overflows from W Tidwell Road can provide flood reduction benefits to PA05. 

Figure 5.8. PA05 Flooding Depth for 10% AEP 
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Flooding Complaints 

Harris County Commissioner Precinct 1 was not aware of any flooding complaints nor upcoming flood 

risk reduction projects within the study area, with the exception of SPT. COH provided a database of 

calls to the 3-1-1 Houston Service Helpline regarding flooding and storm sewer inspection complaints 

submitted by residents, dated 2014-2021. This database included complaints both within the E116-00-

00 study area as well as an area of interest comprising of an approximate half-mile radius around the 

study area. Analysis of the 3-1-1 complaints supported the determination of concentrations of both 

historical structural flooding and predicted roadway flooding as developed for this study. 
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6 PROPOSED FLOOD REDUCTION PROJECTS 

Given the large volumes of sheet flow occurring in the study area – due to a sparsity of open channel 

infrastructure – the maximum benefit from proposed flood reduction projects can only be realized when 

improvements are implemented for both Flood Control District and COH drainage infrastructure. In the 

following sections, the proposed improvements are categorized by the owner of the infrastructure to be 

improved. 

Overall Strategy 

A strategy to reduce the flooding throughout the entire study area has been identified. An overview of 

this strategy is included in Exhibit 6.1. Components of the strategy are based upon maximizing available 

vacant land and existing ROW. Various alternatives were considered, and the most promising options 

were selected for inclusion in the strategy for each problem area. 

Problem Area 01 

Proposed improvements identified for the Flood Control District infrastructure within PA01 include 

conveyance improvements using concrete or other hardened liners for E116-05-03, accompanied by 

larger culverts under Wheatley Street connecting to E116-01-00 – which replace the existing junction 

box. These improvements provide greater conveyance and lower tailwater to drain the Shepherd Park 

Terrace neighborhood. 

Proposed improvements identified for the COH infrastructure within PA01 include micro-detention 

specifically within the raised medians of West Tidwell Road and Wheatley Street. This project would 

propose to depress the medians inside the curbs to provide a capture basin of sheet flow approaching 

these medians. Using depressions of ranging from two to three feet deep, approximately 4.7 acre-feet of 

volumetric storage is anticipated to be created. The depressed medians would be connected via 24-inch 

RCP that outfall to the newly improved culverts at E116-01-00. An overview of these improvements is 

shown in Figure 6.1. A detailed opinion of probable construction cost (OPCC) for these improvements is 

provided in Table 4.1, and a summary of those costs is shown in Figure 6.2. 
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Figure 6.1. Strategy for PA01 

Figure 6.2. PA01: Opinion of Probable Construction Cost 

Flood Control District City of Houston Combined 

Direct Construction $ 1,750,000 $ 320,000 $ 2,070,000 

Engineering and Contingencies $ 998,000 $ 183,000 $ 1,181,000 

ROW Acquisition - - -

TOTAL $ 2,747,000 $ 502,000 $ 3,249,000 
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Problem Area 02 

Proposed improvements identified for the Flood Control District infrastructure within PA02 include 

conveyance improvements with the upsizing of the box culvert at Ella Boulevard and Lehman Road at 

E116-05-00 along with removal of siltation along E116-05-00 between Rosslyn Road and Ella Boulevard. 

Proposed improvements identified for the COH infrastructure within PA02 include localized conveyance 

systems with expanded storm drain system at Ella Boulevard along with maintenance and expansion of 

existing roadside ditches throughout the Ella Lee Forest neighborhood. An overview of these 

improvements is shown in Figure 6.3. The proposed improvements will not fit within the existing public 

ROW. As a result, ROW acquisition costs are necessary to provide sufficient space for the widened 

roadside ditches. A detailed OPCC for these improvements is provided in Table 4.2, and a summary of 

those costs is shown in Figure 6.4. 

Figure 6.3. Strategy for PA02 

³

36 



 
  

 

  
 

  

    

    

       

      

    

 

   

 

  

     

  

       

   

         

   

    

    

 

      

      

   

   

   

 

     

     

  

 

E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 
Final Engineering Report 

Figure 6.4. PA02: Opinion of Probable Construction Cost 

Flood Control District City of Houston Combined 

Direct Construction $ 1,916,000 $ 5,452,000 $ 7,368,000 

Engineering and Contingencies $ 1,093,000 $ 3,108,000 $ 4,201,000 

ROW Acquisition Cost - $ 2,850,000 $ 2,850,000 

TOTAL $ 3,008,000 $ 11,409,000 $ 14,417,000 

Problem Area 03 

As discussed above in Section 5.2.1, the primary source of flooding within PA03 is backwater from E100-

00-00. Proposing a structural improvement to improve the widespread flooding in this area is beyond 

the scope of this feasibility study. As a result, the primary option considered to create a potentially 

viable project to reduce flooding in this area is voluntary buyouts in the Candlelight Woods 

neighborhood. The cost of this voluntary buyout is anticipated to range from $10 million to $20 million. 

It should be noted that the cost of the project is based solely on the appraised value with no additional 

mark-up for relocation costs since this buyout option is considered to be strictly voluntary. 

Problem Area 04 

Proposed improvements identified for the Flood Control District infrastructure within PA04 include 

conveyance improvements via channel widening to E116-00-00, which will also require expanded ROW, 

and upsizing the culvert crossing at West Tidwell Road. The total length of channel improvements is 

6,000 LF. Proposed improvements identified for the COH infrastructure within PA04 include expanding 

the existing roadside ditches along three streets – De Soto Street, Mansfield Street, and Paul Quinn 

Street. The total length of expanded roadside ditches is approximately 15,330 LF. 

The 1D/2D modeling of the proposed improvements indicates that the increased conveyance system 

does not induce any increases in WSEL at any point downstream of the improvements, primarily based 

on the timing of the watershed. However, conveyance improvements are typically accompanied by 

stormwater detention basin storage to offset the increased efficiency of the system. As a result, two 

stormwater detention basins have been added within the problem area to be maintained under the 

financial responsibility of the Flood Control District. 
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The North Basin is a relatively shallow basin located around several existing antenna towers which will 

not require any home relocations, but will require cooperative agreements with the property owners 

and careful construction to avoid disturbance to any of the existing infrastructure on site. At the 

location of the South Basin, two existing stormwater detention basins have already been constructed – 

the eastern one was constructed as part of private development, while the western one is the existing 

Flood Control District stormwater detention basin E516-01-00, as discussed in Section 2.2. This project 

would propose to combine those two existing basins by excavating the embankment currently located 

between them and thereby providing additional volume for peak flow attenuation. These improvements 

are anticipated to provide an additional 90 and 20.4 acre-feet of storage for the North and South Basins, 

respectively. 

An overview of these improvements is shown in Figure 6.5. The proposed improvements will not fit 

within the existing public ROW. As a result, ROW acquisition costs are necessary to provide sufficient 

space for the widened channels and roadside ditches along with the new stormwater detention basin. A 

detailed OPCC for these improvements is provided in Table 4.3, and a summary of those costs is shown 

in Figure 6.6. 
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Figure 6.5. Strategy for PA04 

³
Figure 6.6. PA04: Opinion of Probable Construction Cost 

Flood Control District City of Houston Combined 

Direct Construction $ 2,473,000 $ 2,480,000 $ 4,953,000 

Engineering and Contingencies $ 1,410,000 $ 1,414,000 $ 2,824,000 

ROW Acquisition $ 6,638,000 $ 1,628,000 $ 8,266,000 

TOTAL $ 10,520,000 $ 5,522,000 $ 16,042,000 
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Problem Area 05 

Proposed improvements identified for the Flood Control District infrastructure within PA05 include 

upsizing the culvert crossing of E116-00-00 at West Tidwell Road, which is also proposed as part of the 

improvements in PA04. Proposed improvements identified for COH infrastructure within PA05 include 

expanded roadside ditch along the north side of West Tidwell Road to convey runoff to E116-00-00 

more efficiently. The total length of expanded roadside ditches is 3,200 LF. 

An overview of these improvements is shown in Figure 6.7. The proposed improvements will not fit 

within the existing public ROW. As a result, ROW acquisition costs are necessary to provide sufficient 

space for the widened roadside ditches. A detailed OPCC for these improvements is provided in Table 

4.4, and a summary of those costs is shown in Figure 6.8. 

Figure 6.7. Strategy for PA05 
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Figure 6.8. PA05: Opinion of Probable Construction Cost 

Flood Control District City of Houston Combined 

Direct Construction - $ 512,000 $ 512,000 

Engineering and Contingencies - $ 292,000 $ 292,000 

ROW Acquisition Cost - $ 480,000 $ 480,000 

TOTAL - $ 1,284,000 $ 1,284,000 

Estimate of Flood Risk Reductions 

The benefits to the study area from the combined effect of the overall flood reduction strategy can be 

seen in Exhibit 6.2. Reductions in the 1% AEP WSEL of ~0.10 feet are widespread with a reduction as 

great as 0.50 feet measured in many locations in the study area. The overall flood reduction strategy 

also creates more efficient overflow patterns as shown in Exhibit 6.3. 

The damage reduction estimates for the overall watershed strategy are provided in Figure 6.9. Full 

benefit is defined as structures or roadways where inundation is eliminated. Partial benefit is defined as 

the depth of inundation is reduced by more than 0.10 feet across the building footprint. A partial benefit 

is not relevant to non-structural flooding. Total benefitted is the sum of the full and partial benefits. 

Detailed calculations of the flooding metrics for each problem area are included in Tables 5.1 to 5.6. 

Figure 6.9. Flooding Metrics Related to Overall Strategy 

Existing 
Flood Risk Metric Condition 

Flood Risk 

Partial Total 
Full Benefit 

Benefit Benefitted 

Predicted Structural Flooding (Any Depth) Counts 

10% AEP 19 3 0 3 

4% AEP 35 6 3 9 

2% AEP 72 12 6 18 

1% AEP 109 20 12 32 

Non-Structural Flooding (+1-ft Depth, 1% AEP) Linear Footage 

Interstate, Freeways, Expressways 0 0 - 0 

Arterials, Major Collectors 25,500 5,500 - 5,500 

Local Roadways 65,600 4,800 - 4,800 
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Opinion of Probable Construction Cost 

The total feasibility-level cost estimates for the overall flood reduction strategy used the unit prices 

provided in the cost estimating tool developed by the Flood Control District for feasibility studies based 

on 2019 bid tabulations. Quantities were based on linear estimates for the ditch and channel 

improvements. Using guidance from the Flood Control District Property Department, ROW acquisition 

costs are based on a 2.5 multiplier to the current market value reported by the Harris County Appraisal 

District for each property. For display purposes, all costs are rounded to the thousands. 

Given the current trends in inflation, an estimated increase of 60% in construction prices was observed 

from 2019 to 2022. This escalation value is considered to be conservative based on the current volatility 

of the construction industry and supply chain difficulties. As these potential projects progress further 

towards construction, a thorough review of the costs should be completed to apply relevant, up-to-date 

unit prices in lieu of the assumptions applied in this study. A summary of the cost for the overall 

watershed strategy is shown in Figure 6.10. 

Figure 6.10. Overall Flood Reduction Strategy OPCC 

Flood Control District City of Houston Combined 

Direct Construction $ 6,139,000 $ 8,764,000 $ 14,903,000 

Engineering and Contingencies $ 3,501,000 $ 4,997,000 $ 8,498,000 

ROW Acquisition $ 6,638,000 $ 4,958,000 $ 11,596,000 

TOTAL $ 16,278,000 $ 18,719,000 $ 34,997,000 

Recommended Project 

There was no allocation of funding from the 2018 Bond Program for capital improvements within the 

study area; however, an initial recommended project with a target estimated cost of $10 million has 

been identified for potential near-term construction as future funding becomes available through other 

sources. This initial project would serve as the first step for implementation of the overall flood 

reduction strategy. If greater or lesser funding amounts are eventually identified for this area, the initial 

recommended project can be increased or decreased accordingly. 
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Project Details 

The recommended project includes select components discussed in Section 6.1 from PA01, PA02, and 

PA04, as shown in Exhibit 6.4 and presented in Figure 6.11. 

Figure 6.11. Recommended Project Components 

City of Houston Infrastructure Problem Area Flood Control District Infrastructure 

• Micro-detention within medians of W 
• Lining of channel E116-05-03 

Tidwell Rd and Wheatley St 
PA01 • Replace junction box with larger 

• Storm sewers to connect median 
culverts under Wheatley St 

sections 

• Siltation removal from E116-05-00 
from Rosslyn Rd to Ella Blvd • Storm drainage system expansion 

PA02 
• Upsize box culverts at crossing of Ella along Ella Blvd 

Blvd and Lehman Rd at E116-05-00 

• Channel widening to E116-00-00 

PA04 • Upsize culvert crossing at W Tidwell Rd • None 

• South detention basin enlargement 

Estimate of Flood Risk Reductions 

The benefits to the study area from the initial recommended project can be seen in Exhibits 6.5 to 6.8, 

for all storm events calculated. Despite not providing the full benefit of the overall flood reduction 

strategy, the recommended project provides measurable benefit to the study area. 

The damage reduction estimates for the recommended project are provided in Figure 6.12. Full benefit 

is defined as structures or roadways where inundation is eliminated. Partial benefit is defined as the 

depth of inundation is reduced by more than 0.10 feet across the building footprint. A partial benefit is 

not relevant to non-structural flooding. Total benefitted is the sum of the full and partial benefits. 

Detailed calculations of the flooding metrics for each problem area are included in Tables 6.1 to 6.6. 
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Figure 6.12. Flooding Metrics Related to Recommended Project 

Existing 
Flood Risk Metric Condition 

Flood Risk 
Full Benefit 

Partial 
Benefit 

Total 
Benefitted 

Predicted Flooding (Any Depth) Counts 

10% AEP 19 1 0 1 

4% AEP 35 2 1 3 

2% AEP 72 8 1 9 

1% AEP 109 12 6 18 

Non-Structural Flooding (+1-ft Depth, 1% AEP) Linear Footage 

Interstate, Freeways, Expressways 0 0 - 0 

Arterials, Major Collectors 25,500 1,900 - 1,900 

Local Roadways 65,600 2,700 - 2,700 

Opinion of Probable Construction Cost 

Detailed OPCC calculations for the recommended project, by problem area, are provided in Table 4.5, 

with an overall summary of the recommended project in relation to the overall flood reduction strategy 

included in Table 4.6. A summary of the cost for the recommended project is shown in Figure 6.13. 

Figure 6.13. Recommended Project OPCC 

Flood Control District City of Houston Combined 

Direct Construction $ 4,747,000 $ 858,000 $ 5,605,000 

Engineering and Contingencies $ 2,707,000 $ 490,000 $ 3,197,000 

ROW Acquisition $ 1,050,000 - $ 1,050,000 

TOTAL $ 8,504,000 $ 1,348,000 $ 9,852,000 

Future Planning Projects 

Components of the overall flood reduction strategy to be considered for future implementation include 

all of the structural components not included in the initial recommended project, as presented in Figure 

6.14. Detailed discussion of these items is included in Section 6.1. A summary of the cost for the future 

planning projects is shown in Figure 6.15. 
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Figure 6.14. Future Planning Projects 

Problem Area Flood Control District Infrastructure City of Houston Infrastructure 

PA01 

PA02 

PA03 

PA04 

PA05 

• 

• 

• 

• 

• 

None; all components included in • None; all components included in 
recommended project recommended project 

• Maintenance and expansion of existing 
None; all components included in 

roadside ditches within Ella Lee Forest 
recommended project 

neighborhood 

None; components considered long-
• No recommended improvements 

term 

• Expanded roadside ditches along 
North detention basin 

DeSoto St, Mansfield St, Paul Quinn St 

• Expanded roadside ditch along W 
No recommended improvements 

Tidwell Rd 

Figure 6.15. Future Planning Projects OPCC 

Flood Control District City of Houston Combined 

Direct Construction $ 1,392,000 $ 7,906,000 $ 9,298,000 

Engineering and Contingencies $ 794,000 $ 4,507,000 $ 5,301,000 

ROW Acquisition $ 5,588,000 $  4,958,000 $ 10,546,000 

TOTAL $ 7,774,000 $ 17,371,000 $ 25,145,000 

Long-Term Planning Projects 

Problem Area 03 

Voluntary buyouts are considered to be a potential option for reducing flood damages, and thus 

considered for long-term implementation. A large structural project along White Oak Bayou (E100-00-

00) could provide reductions in flooding for the homes affected in PA03. However, in the absence of 

such improvements to E100-00-00, voluntary buyouts should then be considered. The cost of this 

voluntary buyout is anticipated to be $10 million to $20 million. In some instances, there may be a 

potential to physically raise the floor slab elevation above the predicted flood levels for the habited 

portion of the homes. This option is acceptable and might be preferred for some homeowners in lieu of 

voluntary buyouts. 
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E118-00-00 Channel Improvements 

Review of the study area indicates significant sheet flow from north to south, particularly crossing the 

northern boundary of the study area. A small Flood Control District-maintained channel (E118-00-00) is 

located in the area; however, the channel was not modeled as a 1D reach in the Phase 1 MAAPnext 

model. 

As part of this feasibility study, the potential to reduce flood damages in the E116-00-00 study area by 

constructing channel improvements along E118-00-00 was considered (thereby reducing overflows into 

the E116-00-00 study area). The predicted benefits were shown to be relatively small within this Flood 

Reduction Feasibility Study. Further evaluation of this option for the E118-00-00 area may be 

appropriate. Localized benefits along E118-00-00 could be realized by providing channel conveyance 

improvements for that channel. A secondary feasibility study should be completed to quantify the cost 

and potential benefits to the E118-00-00 area from these improvements. 

Project Ranking Criteria 

Project prioritization scoring criteria were provided by the Flood Control District in relation to the 2018 

Bond Prioritization Framework. Eight criteria, each with a weighting factor, were used to evaluate the 

projects identified for each problem area. The criteria (and weighting factors) include: 

1. Flood Risk Reduction (25%) – number of structures that experience full benefit of being 

completely removed from the predicted structural flooding, along with those receiving a partial 

benefit where the flood depth is reduced by 0.25 feet or more, but not completed eliminated; 

considers 10%, 2% and 1% AEP events. 

2. Existing Conditions Drainage Level of Service (20%) – considers the count of structures predicted 

to be inundated by the 10%, 2%, and 1% AEP events; includes a modification factor for channels 

with insufficient ROW (less than 110 feet). 

3. Social Vulnerability Index; SVI (20%) – area-weighted average of the federally calculated index 

for each problem area. 
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4. Project Efficiency (10%) – indicator of the Flood Control District project cost per structures with 

full or partial benefit in the 10%, 2%, and 1% AEP events; modified to assign an average value of 

$266,000 per structure benefitted. 

5. Partnership Funding (10%) – based on percentage of potential cost sharing by others. 

6. Long Term Maintenance Costs (5%) – indicator of typical, frequent/additional, or specialized 

maintenance requirements for the project. 

7. Environmental Impacts (5%) – indicator of the extent of environmental impacts, specifically 

wetlands, and associated permitting requirements. 

8. Potential for Multiple Benefits (5%) – indicator of the opportunity for multiple benefits of 

recreation and / or environmental benefits. 

The proposed improvements recommended for the overall flood reduction strategy were scored using 

these criteria, as shown in Tables 7.1 to 7.7, and summarized in Figure 6.16. 

Figure 6.16. Project Prioritization Scoring for Proposed Improvements in Overall Strategy 

Problem 
Area 

Crit. 1 Crit. 2 Crit. 3 Crit. 4 Crit. 5 Crit. 6 Crit. 7 Crit. 8 
Total 
Score 

PA01 0.01 0.15 2.00 0.00 0.40 0.50 0.50 0.15 3.71 

PA02 0.01 0.35 1.07 0.00 0.80 0.50 0.40 0.00 3.13 

PA03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

PA04 0.04 0.25 2.00 0.00 0.60 0.50 0.40 0.00 3.80 

PA05 0.01 0.16 2.00 1.00 1.00 0.50 0.40 0.00 5.07 

All PA 0.07 0.95 1.68 0.00 0.60 0.30 0.40 0.00 4.00 

NOTE: To accommodate spacing, the table headings correlate to the numbering presented in the discussion immediately 
prior to the figures. 

The proposed improvements included in the initial recommended project were also scored separately 

using the same criteria, as shown in Tables 7.8 to 7.12, and summarized in Figure 6.17. 
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Figure 6.17. Project Prioritization Scoring for Proposed Improvements in Recommended Project 

Problem 
Crit. 1 

Area 
Total 

Crit. 2 Crit. 3 Crit. 4 Crit. 5 Crit. 6 Crit. 7 Crit. 8 
Score 

PA01 0.01 0.15 2.00 0.00 0.40 0.50 0.50 0.15 3.71 

PA02 0.01 0.35 1.07 0.00 0.40 0.50 0.40 0.00 2.73 

PA04 0.01 0.25 2.00 0.00 0.00 0.50 0.40 0.00 3.16 

All PA 0.04 0.86 1.68 0.00 0.40 0.50 0.40 0.15 3.83 

NOTE: To accommodate spacing, the table headings correlate to the numbering presented in the discussion immediately 
prior to the figures. 
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7 OTHER CONSIDERATIONS 

Potential Mitigation Detention Basin Requirements 

Discussion of stormwater detention basins is included in Section 6 as it relates to mitigation of adverse 

impacts from the proposed infrastructure improvements. No additional detention other than that 

discussed in Section 6 is expected to be necessary; however, possible adverse impacts should be further 

evaluated as a part of the future PER phase for all the proposed improvements. 

Potential Impact of Improvements to Housing and Open Space 

All the improvements discussed herein relate to improving living conditions, reducing nuisance 

structural flooding and providing better access during storm events for emergency vehicles and 

improved mobility to residents and commercial/industrial operations in their respective problem areas. 

Some of the increased ROW for channel improvements and for proposed detention basin sites will need 

to be acquired from privately-owned tracts of land, which may create an undesirable effect of loss of 

developable land within the County; however, care has been taken to limit the required additional ROW 

to avoid impacting existing insurable structures and to minimize required relocations associated with 

the acquisition. 

Improved Mobility 

Based on the existing conditions of the study area, several streets experience flood depths in excess of 

one foot, with many areas exceeding two feet during the 1% AEP storm. Important stretches of arterial 

streets including West Tidwell Road, Pinemont Drive, Wheatley Street, Mansfield Street, and De Soto 

Street show flood depths ranging from two to four feet which may pose concerns, particularly for 

emergency vehicles. With the improvements in the recommended project, flood depths in these 

roadways are reduced to a range of one to three feet, thus providing significantly improved mobility 

along these arterial corridors. After the overall flood reduction strategy is implemented, the benefits will 

become even greater. 

Potential Impact of New Development 

Review of recent trends indicate that the study area is subject to rapid re-development. Areas of older 

large-lot residential development tend to re-develop into more dense residential development resulting 
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in increased impervious cover. One primary impediment to further high-quality development with 

respect to stormwater drainage is the significant amount of sheet flow running across tracts caused by 

the lack of adequate surface and subsurface conveyance systems. 

In addition, the relative flatness of the area and the shallow drainage infrastructure is problematic for 

the stormwater detention basins necessary to mitigate adverse impacts caused by the increase in 

impervious cover that accompanies re-development. A shallow stormwater detention basin will be 

inefficient at providing storage volume with respect to the surface area allocated for mitigation. 

Stormwater detention basins that use pumps in order to provide additional storage at greater depths 

should be avoided based on the unreliable performance of such systems. 

Recommended Regulatory Program Revisions 

No specific revisions are recommended to the current Flood Control District and COH regulatory 

programs. All future re-development in the study area must be designed to current County and City 

policies to account for offsite sheet flow patterns and mitigate for increased impervious cover to avoid 

adverse impacts to adjacent property owners. This study provides new information regarding the depth 

and patterns of existing sheet flow during various storm events, and it is recommended that the City and 

County use this study’s results to further guide the appropriate habitable slab elevations of new 

insurable structures that are currently being planned in the E116-00-00 subwatershed. One potential 

strategy for properly elevating structures without significant alteration to the sheet flow patterns is to 

use pier and beam slab construction specifically designed to allow for sheet flow patterns to remain 

largely unchanged, and thus avoiding additional adverse impacts to adjacent properties.  In some 

instances, newly constructed structures that are not adequately elevated will continue to experience 

severe structural flooding, even during low rainfall storm events. These suggestions related to re-

development are most especially pertinent for the Acres Homes area. 

Additional Recommended Infrastructure 

The overall flood reduction strategy proposes improvements to infrastructure that would fall under the 

operational and maintenance jurisdiction of both the Flood Control District and COH. The recommended 

project improvements include only minimal components recommended for COH infrastructure. 

However, in order to realize increased benefits for the study area, significant remaining infrastructure 
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improvements from the overall flood reduction strategy should be implemented by the Flood Control 

District and COH. COH should also implement the Shepherd Park Terrace neighborhood drainage 

improvements in order to provide better drainage system performance during high frequency storm 

events. 

Additional steps need to be taken by both the Flood Control District and COH to provide improved 

performance in the areas adjacent to the E116-00-00 subwatershed. This recommendation stems 

primarily from the need to reduce the large amount of sheet flow entering this subwatershed from the 

north near E118-00-00 and from the area just to the north of SPT and West Tidwell Road.  Formulating 

solutions for these adjacent systems is beyond the scope of this study; however, recognizing their need 

to provide a comprehensive solution in the E116-00-00 subwatershed is worth noting and should be 

addressed with similar flood reduction feasibility initiatives in these adjacent areas. 

51 



 
  

 

  
 

  

     

     

   

   

  

  

  

       

  

    

    

     

        

      

   

    

     

    

    

  

  

      

   

   

  

      

E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 
Final Engineering Report 

8 PLAN FOR 1% AEP LEVEL OF SERVICE 

For long range planning purposes, it is helpful for the Flood Control District to have a rough plan for 

what might be necessary to convey a 1% AEP flow within the Flood Control District infrastructure, 

assuming that localized drainage systems are sufficient to carry all stormwater runoff to the Flood 

Control District open channels. 

Methodology 

Hydrology is based upon the boundary conditions at the E116-00-00 study area boundary. For the 

purposes of this analysis, it was assumed that all adjacent drainage systems have adequate conveyance 

to handle the 1% AEP storm, which means that all existing overflows into the E116-00-00 subwatershed 

from these adjacent systems are assumed to be zero. 

To determine how best to distribute the 1% AEP stormwater flows, a rough layout of additional channels 

was prepared, running from Wheatley Street in the east to the main stem of E116-00-00 in the west. 

These additional channels are proposed to be located at back of lot boundaries between De Soto Street, 

Mansfield Street, and Paul Quinn Street to collect and convey sheet flow being accumulated between 

these major arterials to E116-00-00. The contributing drainage to these additional channels, as well as to 

the current Flood Control District infrastructure of E116-00-00, E116-01-00, and E116-05-00, were 

delineated and site runoff curves were used to determine the 1% AEP peak flow values. 

Normal depth calculations were applied to determine the size of the existing and additional channels 

required to convey the 1% AEP peak flows as calculated. Similarly, roadway crossings at the improved 

open channel reaches were expanded to achieve minimal head loss through the structures. 

Proposed Improvements 

The proposed improvements to provide the 1% AEP channel capacity are composed of channel lowering 

and widening and of roadway crossing upgrades, as presented in Exhibit 7. The proposed improvements 

include recommendations for both the enlargement of existing Flood Control District open channel 

infrastructure, along with newly proposed channels in the upper portion of the study area. 

The increased efficiency of these channel improvements would be accompanied by the potential for 

increases in peak flows on downstream infrastructure. Peak flow mitigation measures may be necessary 
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before discharging into White Oak Bayou. Based on the simplified methodology used in this exercise to 

quantify the size of the infrastructure needed, the required mitigation volume in a stormwater 

detention basin was not quantified nor modeled. During a more thorough study and design of a project 

to convey the 1% AEP event, the required mitigation volume will need to be evaluated and quantified. 

Opinion of Probable Construction Cost 

Detailed OPCC calculations for the improvements required to handle 1% AEP storm for each problem 

area are provided in Tables 4.7 to 4.11. A summary of those costs is shown in Figure 8.1. Note that these 

costs do not include any stormwater detention basins as mitigation measures. 

Figure 8.1. 1% AEP Level of Service Plan OPCC 

Flood Control District City of Houston Combined 

Direct Construction $ 16,512,000 $ 8,764,000 $ 25,276,000 

Engineering and Contingencies $ 9,414,000 $ 4,997,000 $ 14,411,000 

ROW Acquisition $ 51,226,000 $ 2,850,000 $ 54,116,000 

TOTAL $ 77,148,000 $ 16,609,000 $ 93,757,000 

53 



 
  

 

  
 

   

 

    

   

    

    

  

 

 

E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 
Final Engineering Report 

9 QUALITY ASSURANCE AND QUALITY CONTROL PROCEDURES 

Quality Assurance and Quality Control procedures were implemented throughout the activities of this 

E116-00-00 Flood Reduction Feasibility Study. All aspects of this study – including hydrology, hydraulics, 

mapping, OPCC, and flood metrics – were reviewed by the appropriate Principal, Project Manager, and 

Practice Leader. Technical review of the hydraulic model was performed with revisions made in 

response. The QA/QC forms, along with responses to the comments, are provided in Appendix B. 
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10 STAKEHOLDER ENGAGEMENT 

The E116-00-00 Flood Reduction Feasibility Study is an informal partnership project with COH and the 

Flood Control District. The study is not subject to the existing blanket inter-local agreement signed 

between the Flood Control District and COH; however, the City has participated and assisted the Flood 

Control District throughout the conduct of this study. It is anticipated that potential flood damage 

reduction projects proposed for this study area may become formal partnership projects in the future 

and involve the Flood Control District, Harris County, and/or COH. All feasibility study materials and 

meetings have been open and available to personnel from these agencies. 

Specific engagement activities included: 

• Bimonthly meetings with the Flood Control District conducted from May 2021 through August 

2022. A copy of the meetings notes from each meeting is included in Appendix C. 

• Two technical workshops were conducted to present the findings and recommendations of this 

study to personnel at the Flood Control District and receive additional feedback. A copy of the 

presentation from each workshop is included in Appendix C. 

• Five briefings were completed to present the findings and recommendations of this study to 

Harris County Commissioner Precincts #1 and #4, COH executives and Flood Control District 

executives to receive additional feedback. A copy of the presentation from each briefing is 

included in Appendix C. 

• One public meeting may be hosted by the Flood Control District to present the findings and 

recommendations of this study to members of the general public and receive additional 

feedback. As of the publication of this report, that public meeting has not yet been scheduled. 
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EXHIBITS 
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Problem Areas 

Improvement Type 
Roadside Ditches 

Microdetention and Culverts 

Channel Improvements 

Storm Drains and Culverts 

Detention Basin 

HCFCD Open Channel 
1D Model Reach (MAAPnext) 

2D Model Reach (Source: COH) 

Expansion of E116-00-00 culvert crossing W Tidwell Rd 
Roadside ditch on north side of W Tidwell Rd 

to outfall to E116-00-00 

E116-00-00 Channel Improvements
Approximately 6,000 linear feet 

Roadside ditch on De Soto St
Outfall to E116-00-00 

Roadside Ditch on Mansfield St
Outfall to E116-00-00 

Roadside Ditch on Paul Quinn St
Outfall to E116-00-00 

E116-05-03 Conveyance Improvements
Junction box replaced with proposed larger culverts 

Siltation removal from Rosslyn Rd to Ella Blvd 

Expansion of box culvert at Ella Blvd and Lehman Rd 
Storm drain expansion at Ella Blvd and Pinemont Dr 

Cleanup and expansion of 
existing roadside ditches 

South Detention Basin
20.4 ac-ft of additional storage 

North Detention Basin
90 ac-ft of storage 
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Study Area Boundary

HCFCD Open Channel
1D Model Reach (MAAPnext)
2D Model Reach (Source: COH)

Sheet Flow Type 
Inflow 
Internal
Outflow 

THIS DOCUMENT HAS BEEN PRODUCED FROM MATERIAL THAT WAS STORED AND/OR TRANSMITTED ELECTRONICALLY AND MAY HAVE BEEN INADVERTENTLY ALTERED. RELY ONLY ON FINAL HARDCOPY MATERIALS BEARING THE CONSULTANT'S ORIGINAL SIGNATURE AND SEAL. 

E1
16

 Fl
oo

d R
ed

uc
tio

n F
ea

sib
ilit

y S
tud

y 
Ci

ty 
of 

Ho
us

ton
, H

arr
is 

Co
un

ty,
 TX

 
Pr

op
os

ed
 O

ve
rfl

ow
 P

att
ern

s -
Ov

er
all

 S
tra

teg
y 

³ 
40339-79 
May 2022

ANL 

1,000 2,000 
ANL 

0 ZRS 

Feet EX 6.3 

1 inch = 1,000 feet 



    
 

    
    

    
 

 
 

 
 

    
 

 
    

 
 

 
    

  
 

 
  

 
 

 
   

 
  

  
 

  
 

 

                                                     

 

 

 

 
   

 

 

 

 
 

 
 

 

 

 
 

 
 

 

 

 

  
   

    

 
 

 

 

    

    
       

    
       

       
    

  
    

  
       
       

      

    
        

   
   

    
       

  
  

    
  

   

--

Da
te:

 M
ay

 19
, 2

02
2 

1:1
5:2

3 P
M 

Us
er:

 a
lof

qu
ist

 
Fil

e: 
K:

\Pr
oje

cts
\40

3\3
9\7

9\2
-0 

De
sig

n\2
-1 

HH
\W

PP
\E1

16
_G

IS
\E

X6
.4_

Re
co

mm
en

de
d_

Pr
oje

ct.
mx

d 

Shepherd
Park Terrace 

Candlelight Place
Sections 3 & 4 

Ella Lee
ForestCandlelight

Woods Candlelight
Place

Section 1 

Candlelight
Estates 

Ella Park
Terrace 

Marbella 

03 
02 

04 

05 01 

E101
-21

-00
 

E116-05-02.1 

E116-05-03 

E116-05-02.1 

E1
19

-00
-00

 

E116-05-04 

E116-00-00 

E117-00-00 

E100-00-00 

E100-00-00 

E118- 00-00-C 

E118-03-00 

E116-00-00 

E100-00-00 

E118-03-00 

E1
01

-00
-00

 

E1
16

-00
-00

 

E100-00-00 

E116-01-00 

E1
01

-15
-00

 

E118-00-00 

E116-05-00 

HO
UST

ON
 | 

SAN
 AN

TON
IO 

| A
UST

IN 
| D

ALL
AS 

| F
OR

T W
 OR

TH 
103

50 
RIC

HM
 ON

D A
VE,

 ST
E 2

00 
| H

OU
STO

N, T
X 7

704
2 |

 71
3.4

28.
240

0 
TEX

AS 
ENG

INE
ERI

NG 
FIR

M #
470

 | 
TEX

AS 
SUR

VEY
ING

 FIR
M 

#10
193

974
 

JOB NO. 

DATE 

DESIGNER 

DRAWNCHECKED 

SHEET 

PLAT NO. 

NO
. 

RE
VIS

IO
N 

DA
TE

 

Legend
Problem Areas Improvement Type 

E116-00-00 Channel Improvements
3:1 side slopes north of W Tidwell Road
4:1 side slopes south of W Tidwell Road

Approximately 6,000 linear feet of total length 

E116-00-00/W Tidwell Rd Culvert Crossing
3 - 5 ft x 4 ft RCB's 

Ella Blvd/Pinemont Dr Storm Drain
2 - 8 ft x 5 ft RCB's 

Ella Blvd/Lehman Rd Culvert Crossing
2 - 8 ft x 7 ft RCB's 

Siltation removal from Rosslyn Rd to Ella BlvdSouth Detention Basin 

2 - 24" RCP's 

2:1 side slopes15 ft depth
20.4 ac-ft of additional storage 

E116-05-03 Conveyance Capacity Expansion
Existing side slopes maintained 

Junction Box Replacement with Culvert
3 - 5 ft x 4 ft RCB's 

Microdetention Interconnecting Pipes Microdetention in Medians
2-3 ft depth

4.72 ac-ft of total storage 

HCFCD Open Channel Channel Improvements 

1D Model Reach (MAAPnext) Culvert 

1 nch = 600 feei t ³ 600 1,200 

FEET 

0 

40339-79 
May 2022

ANL 
2D Model Reach (Source: COH) Microdetention 

Pipe/Storm Drain 
ZRS ANL 

Detention Basin EX 6.4 
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Roadside ditch on De Soto Street
Outfall to E116-00-00 Additional HCFCD Channel

44 ft top width, 3 ft depth
Approximately 5,000 linear feet total length 

Additional HCFCD ChannelRoadside Ditch on Mansfield Street 47 ft top width, 3 ft depthOutfall to E116-00-00 Approximately 5,400 linear feet total lengthE116-00-00 100-Year LOS Channel Improvements
4:1 side slopes 

80-144 ft varying top witdth
8-15 ft varying depth

Approximately 6,600 linear feet of total length 

Roadside Ditch on Paul Quinn Street
Outfall to E116-00-00 Microdetention in Medians E116-00-00/W Tidwell Road Culvert Crossing 2-3 ft depth3 - 5 ft x 4 ft RCB's 4.72 ac-ft of total storage 

Roadside ditch on north side of W Tidwell Road 
to outfall to E116-00-00 Microdetention Interconnecting Pipes 

2 - 24" RCP's
Outfall to E116-01-00 

North Detention Basin
90 ac-ft of storage E116-01-00 100-Year LOS Channel Improvements

4:1 side slopes 
86 ft top width, 10 ft depth

Approximately 5,500 linear feet of total length 

E116-05-03 Conveyance Capacity Expansion 
Existing side slopes maintained 

Junction Box Replacement with Culvert
3 - 5 ft x 4 ft RCB's 

Brush Cover Cleanup Cleanup and expansion ofApproximately 600 ft downstream existing roadside ditches Ella Boulevard/Lehman Road Culvert Crossing of Mountwood Street 2 - 8 ft x 7 ft RCB's2:1 side slope 
Ella Boulevard/Pinemont Drive Storm Drain

2 - 8 ft x 5 ft RCB's 

Siltation removal from Rosslyn Road to Ella Boulevard 
South Detention Basin 2:1 side slopes 

15 ft depthLegend 20.4 ac-ft of additional storage 
Problem Areas Overall Strategy Improvement Type 

E116-05-00 100-Year LOS Channel ImprovementsRoadside Ditches 4:1 side slopes 100-Year LOS Improvements 86 ft top width, 10 ft depth --
Microdetention and Culverts Approximately 6,000 linear feet of total lengthHCFCD Open Channel 40339-79 

May 2022 1D Model Reach (MAAPnext) Channel Improvements 1 inch = 600 feet
Not Modeled (Source: COH) Storm Drains and Culverts 0 600 1,200 ZRS 
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Table 1 

Data Collection Summary 

Date Received Source Content Other Information 

5/24/2021 HCFCD Extracted files from HCFCD system related to E116 Includes various plans from within study area 

6/7/2021 HCFCD MAAPnext modeling HEC-HMS and HEC-RAS files from White Oak Bayou for Phase 1 of MAAPnext, dated 

April 2021 

8/11/2021 HCFCD Revised Project Prioritization Framework Includes revised spreadsheet for scoring projects as well as notes to describe the 

process; dated 7/19/2021 

8/19/2021 HCFCD Spatial data Includes Structure Inventory, topography, COH utility data, and various shapefiles 

(demographics, parcesl, ROW, FEMA claims, repetitive losses, flooded structures, 

roadway data, etc) 

9/13/2021 HCFCD Construction Plans E516-01-00 

11/9/2021 COH Spatial data Includes 3-1-1 reports shapefile, Excel table of 3-1-1 shapefile data, and 3-1-1 reports 

map 

2/11/2022 HCFCD Construction Plans Redevelopment along the southeastern corner of Wheatley Street and W Tidwell Road 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_XLS\220517_DataCollected.xlsx 5/19/2022 
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Table 2.1 

Boundary Condition Summary 

Riverine Locations 

River Station Type 
Flow Source/ HEC-HMS 

Element 
Other Information Min. flow (cfs) Multiplier River Reach 

61181 Flow Hydrograph MAAPnext model cross section - - - E100-00-00 E100-00-00_0001 

61025 Lateral Inflow Hydrograph E100_18 - - 0.11 E100-00-00 E100-00-00_0001 

55705 Uniform Lateral Inflow E100_19 DS RS: 53063 - 0.65 E100-00-00 E100-00-00_0001 

52547 Uniform Lateral Inflow E100_20 DS RS: 47813 - 0.46 E100-00-00 E100-00-00_0001 

44973 Stage Hydrograph MAAPnext model cross section - - - E100-00-00 E100-00-00_0001 

48995 Flow Hydrograph MAAPnext model cross section - - E115-00-00 E115-00-00_0476 

57396 Uniform Lateral Inflow Model Stability Purpose DS RS: 53030 20 - E116-00-00 E116-00-00_0530 

63143 Uniform Lateral Inflow Model Stability Purpose DS RS: 57972 20 - E116-01-00 E116-01-00_0578 

61733 Uniform Lateral Inflow Model Stability Purpose DS RS: 61431 20 - E116-05-00 E116-05-00_0560 

59399 Flow Hydrograph MAAPnext model cross section - - - E117-00-00 E117-00-00_0562 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_XLS\220517_BoundaryConditions.xlsx 5/19/2022 
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Table 2.2 

Boundary Condition Summary 

Storage Area / 2D Mesh 

Storage Area/Boundary Name Location Type Other Information 

US_ROB West of RS 61181 Flow Hydrograph Overbank Inflows from the Phase 1 

MAAPnext modelUS_LOB East of RS 61181 Flow Hydrograph 

E602_EBC_WNWout West of the 2D mesh E602 Normal Depth S=0.0005 

E602_EBC_NWout North-West of 2D mesh E602 Normal Depth S=0.005 

E602_EBC_NNWout North of 2D mesh E602 Normal Depth S=0.0005 

E602_EBC_E101 East of 2D mesh E602 Normal Depth S=0.0015 

E602_EBC_OUT South of 2D mesh E602 Normal Depth S=0.0015 

E605-2_EBC_OUT South-West of 2D mesh E605-2 Normal Depth S=0.0015 

E601_EBC_OUT North-West of 2D mesh E601 Normal Depth S=0.005 

E11601_SAJ_US Upstream of E116-01-00 channel Lateral Inflow Model Stability Purposes 

E11605_SAJ_US Upstream of E116-05-00 channel Lateral Inflow Model Stability Purposes 

E116_SAJ_US Upstream of E116-00-00 channel Lateral Inflow Model Stability Purposes 

E116_SAJ_DS Downstream of E116-00-00 channel Lateral Inflow Model Stability Purposes 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_XLS\220517_BoundaryConditions.xlsx 5/19/2022 
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Table 3.1 

Flooding Metrics Related to Existing Condition 

Problem Area Summary 

Predicted Structural Flooding Actual Structural Flooding 

Problem 

Area 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

01 4 9 13 22 0 0 0 0 

02 2 8 21 26 0 0 0 0 

03 7 9 20 27 0 0 1 23 

04 6 9 17 29 0 0 0 0 

05 0 0 1 5 0 0 0 0 

TOTAL 19 35 72 109 0 0 1 23 

Problem 

Area 

Historical Storm Event 

FEMA 

Claims 

Repetitive 

Losses 

Imelda 

2019 

Harvey 

2017 

Memorial Day 

2016 

Tax Day 

2016 

Halloween 

2015 

Memorial Day 

2015 TOTAL 

01 3 90 0 0 0 5 98 94 13 

02 2 98 0 0 1 0 101 120 17 

03 0 73 0 0 0 0 73 105 25 

04 11 82 0 1 3 1 98 42 8 

05 0 13 0 0 0 0 13 5 0 

TOTAL 16 356 0 1 4 6 383 366 63 

Non-Structural Flooding, Total Roadway Length (feet) 

Problem 

Area 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

01 30,300 31,400 32,200 33,200 19,300 22,000 23,600 24,600 

02 46,400 48,100 49,300 50,800 26,000 28,900 30,700 32,900 

03 12,700 13,300 14,200 14,400 7,300 8,000 10,200 11,000 

04 38,200 42,600 44,500 45,900 4,000 8,100 11,300 15,600 

05 8,400 9,200 9,500 9,800 3,800 4,600 5,600 7,000 

TOTAL 136,000 144,600 149,700 154,100 60,400 71,600 81,400 91,100 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_XLS\Metrics\2205\220517_Existing-Metrics.xlsx 5/19/2022 
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Table 3.2 

Flooding Metrics Related to Existing Condition 

Problem Area 01 

Predicted Structural Flooding Actual Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 4 9 12 20 0 0 0 0 

Residential - Multi 0 0 0 1 0 0 0 0 

Commercial 0 0 1 1 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 0 0 0 0 

Zero Tax - Other 0 0 0 0 0 0 0 0 

TOTAL FLOODING 4 9 13 22 0 0 0 0 

Total Flooded 

Structures 

Imelda, 2019 3 

Harvey, 2017 90 

Memorial Day 2016 0 

Tax Day 2016 0 

Halloween 2015 0 

Memorial Day 2015 5 

FEMA Claims 94 

Repetitive Losses 13 

Non-Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

1. Interstate, Freeways, Expressways 0 0 0 0 0 0 0 0 

2. Arterials, Major Collectors 3,800 4,300 4,500 4,900 1,100 1,700 2,200 2,600 

3. Local Roadways 26,500 27,100 27,700 28,300 18,200 20,300 21,400 22,000 

Total Length (feet) 30,300 31,400 32,200 33,200 19,300 22,000 23,600 24,600 

Other Criteria 

Social Vulnerability 

Low-Moderate Income Yes 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_XLS\Metrics\2205\220517_Existing-Metrics.xlsx 5/19/2022 
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Table 3.3 

Flooding Metrics Related to Existing Condition 

Problem Area 02 

Predicted Structural Flooding Actual Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 1 5 18 23 0 0 0 0 

Residential - Multi 1 1 1 1 0 0 0 0 

Commercial 0 2 2 2 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 0 0 0 0 

Zero Tax - Other 0 0 0 0 0 0 0 0 

TOTAL FLOODING 2 8 21 26 0 0 0 0 

Total Flooded 

Structures 

Imelda, 2019 2 

Harvey, 2017 98 

Memorial Day 2016 0 

Tax Day 2016 0 

Halloween 2015 1 

Memorial Day 2015 0 

FEMA Claims 120 

Repetitive Losses 17 

Non-Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

1. Interstate, Freeways, Expressways 0 0 0 0 0 0 0 0 

2. Arterials, Major Collectors 11,200 11,700 12,100 12,600 5,500 6,800 7,100 8,000 

3. Local Roadways 35,200 36,400 37,200 38,200 20,500 22,100 23,600 24,900 

Total Length (feet) 46,400 48,100 49,300 50,800 26,000 28,900 30,700 32,900 

Other Criteria 

Social Vulnerability 

Low-Moderate Income No 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_XLS\Metrics\2205\220517_Existing-Metrics.xlsx 5/19/2022 
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Final Engineering Report 

Table 3.4 

Flooding Metrics Related to Existing Condition 

Problem Area 03 

Predicted Structural Flooding Actual Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 7 8 17 21 0 0 1 19 

Residential - Multi 0 0 0 0 0 0 0 0 

Commercial 0 1 3 6 0 0 0 4 

Zero Tax - Fire/Police/Hospital 0 0 0 0 0 0 0 0 

Zero Tax - Other 0 0 0 0 0 0 0 0 

TOTAL FLOODING 7 9 20 27 0 0 1 23 

Total Flooded 

Structures 

Imelda, 2019 0 

Harvey, 2017 73 

Memorial Day 2016 0 

Tax Day 2016 0 

Halloween 2015 0 

Memorial Day 2015 0 

FEMA Claims 105 

Repetitive Losses 25 

Non-Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

1. Interstate, Freeways, Expressways 0 0 0 0 0 0 0 0 

2. Arterials, Major Collectors 4,000 4,500 5,300 5,400 1,300 1,700 3,500 3,900 

3. Local Roadways 8,700 8,800 8,900 9,000 6,000 6,300 6,700 7,100 

Total Length (feet) 12,700 13,300 14,200 14,400 7,300 8,000 10,200 11,000 

Other Criteria 

Social Vulnerability 

Low-Moderate Income No 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_XLS\Metrics\2205\220517_Existing-Metrics.xlsx 5/19/2022 
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Final Engineering Report 

Table 3.5 

Flooding Metrics Related to Existing Condition 

Problem Area 04 

Predicted Structural Flooding Actual Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 5 7 13 23 0 0 0 0 

Residential - Multi 0 0 0 0 0 0 0 0 

Commercial 0 1 3 5 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 0 0 0 0 

Zero Tax - Other 1 1 1 1 0 0 0 0 

TOTAL FLOODING 6 9 17 29 0 0 0 0 

Total Flooded 

Structures 

Imelda, 2019 11 

Harvey, 2017 82 

Memorial Day 2016 0 

Tax Day 2016 1 

Halloween 2015 3 

Memorial Day 2015 1 

FEMA Claims 42 

Repetitive Losses 8 

Non-Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

1. Interstate, Freeways, Expressways 0 0 0 0 0 0 0 0 

2. Arterials, Major Collectors 16,700 18,400 19,000 19,600 2,000 4,400 6,100 8,400 

3. Local Roadways 21,500 24,200 25,500 26,300 2,000 3,700 5,200 7,200 

Total Length (feet) 38,200 42,600 44,500 45,900 4,000 8,100 11,300 15,600 

Other Criteria 

Social Vulnerability 

Low-Moderate Income Yes 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_XLS\Metrics\2205\220517_Existing-Metrics.xlsx 5/19/2022 
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Table 3.6 

Flooding Metrics Related to Existing Condition 

Problem Area 05 

Predicted Structural Flooding Actual Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 0 1 0 0 0 0 

Residential - Multi 0 0 0 2 0 0 0 0 

Commercial 0 0 1 2 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 0 0 0 0 

Zero Tax - Other 0 0 0 0 0 0 0 0 

TOTAL FLOODING 0 0 1 5 0 0 0 0 

Total Flooded 

Structures 

Imelda, 2019 0 

Harvey, 2017 13 

Memorial Day 2016 0 

Tax Day 2016 0 

Halloween 2015 0 

Memorial Day 2015 0 

FEMA Claims 5 

Repetitive Losses 0 

Non-Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

1. Interstate, Freeways, Expressways 0 0 0 0 0 0 0 0 

2. Arterials, Major Collectors 2,600 3,300 3,600 3,800 400 900 1,700 2,600 

3. Local Roadways 5,800 5,900 5,900 6,000 3,400 3,700 3,900 4,400 

Total Length (feet) 8,400 9,200 9,500 9,800 3,800 4,600 5,600 7,000 

Other Criteria 

Social Vulnerability 

Low-Moderate Income Yes 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_XLS\Metrics\2205\220517_Existing-Metrics.xlsx 5/19/2022 
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E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 4.1 

Opinion of Probable Construction Cost - PA01 

HCFCD Project Name E116-00-00 Flood Reduction Feasibility Study 

HCFCD Project ID E116-00-00_P001 

Consultant Name Pape-Dawson Engineers, Inc. 

Flooding Source Sheet Flow (PA01) 

Date of OPCC April 29, 2022 

Engineers Notes HCFCD 2019 Cost Tool used for Unit Prices inflated by 60% 

Engineer's Opinion of Probable Construction Cost - Problem Area 01 Inflation 2019--> 2022 60% 

Item No. Item Unit Unit Cost 
HCFCD City of Houston 

Comments 
QTY Cost QTY Cost 

Problem Area 01 - Construction Cost 

Unclassified Site Excavation & Disposal (offsite) CY $19 $0 7,400 $142,080 Surface Area 1.4 AC., Average Depth of Basin: 3.4' 

Clearing, Grubbing, Sodding, Grading AC $16,000 $0 $0 Surface Area: # AC, Heavy Wooded Area (10K/ac) 

Clearing, Grubbing AC $800 $0 1.4 $1,120 Surface Area: 1.4 AC. (basin, minimum vegitation cover) 

Demolish Existing Bridge SF $32 $0 $0 

Bridge SF $160 $0 $0 

5' x 3' CBC LF $491 435 $213,501 $0 Box Area * 10.425 + 192.08 

CBC Headwall EA $20,000 2 $40,000 $0 TxDOT Detail 3:1 Headwall (5'X3' CBC) 10 CY; $1,250/CY 

24 In. Class III Reinf. Conc. Pipe LF $160 $0 540 $86,400 Pipe Area * 14.004 + 76.391 

Channel Lining CY $1,600 920 $1,472,000 $0 1.14 ac, 6" thickness lining, $1,000/C.Y. 

Pavement Removal & Replacement SY $176 134 $23,584 $0 2*24'W x 25'L Concrete Pavement (small Quantity) 

Hydromulch Seeding AC $7,040 $0 1.4 $9,856 

Utility Relocation EA $80,000 $0 1 $80,000 Mid. Complexity Utility Relocation 

Stabilized Construction Entrance CY $192 $0 $0 estimate 2 SCEs, 50'*16'*12" each, $120/CY 

SWPPP AC $1,600 $0 $0 Estimate $1,000/AC large site 

Silt Fence LF $8 $0 $0 PW 2018 Average Bid + 5% 

Television Inspection for Storm Drain LF $6 $0 $0 PW 2018 Average Bid + 5% 

Construction Cost Subtotal $1,750,000 $320,000 PA01 Direct Construction Cost (Rounded to ,000) 

Engineering & Contingencies 

Mobilization/Demobilization % 5% 1 $87,500 1 $16,000 5% * (Direct Construction Cost) 

Planning, Engineering, and Design % 12% 1 $210,000 1 $38,400 12% * (Direct Construction Cost) 

Construction Management % 10% 1 $175,000 1 $32,000 10% * (Direct Construction Cost) 

Contingencies % 30% 1 $525,000 1 $96,000 30% * (Direct Construction Cost) 

Engineering & Contingencies Subtotal $998,000 $183,000 Engineering & Contingencies Cost (Rounded to ,000) 

ROW Acquisition 

Residual 

Property 

Buyout (X 

structures) 

ROW Acquisition (Partial) 

(### XXXXXX Road, 

HCAD Acct: #############) 

LS $0 0 $0 0 $0 HCAD Market Value x 2.5 

ROW Acquisition Subtotal $0 $0 ROW Acquisition Cost (Rounded to ,000) 

Problem Area 01 TOTAL (Construction Cost + Engineering & Contingencies + 

ROW Acquisition) 
$2,747,000 $502,000 TOTAL PROBLEM AREA 01 OPCC (Rounded to ,000) = $3,249,000 

Page 1 of 1 



    

  

 

      

 

 

 

 

 

   

E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 4.2 

Opinion of Probable Construction Cost - PA02 

HCFCD Project Name E116-00-00 Flood Reduction Feasibility Study 

HCFCD Project E116-00-00_P001 
ID 

Consultant Name Pape-Dawson Engineers, Inc. 

Flooding Source Sheet Flow (PA02) 

Date of OPCC April 29, 2022 

Engineers Notes HCFCD 2019 Cost Tool used for Unit Prices inflated by 60% 

Engineer's Opinion of Probable Construction Cost  Problem Area 02 Inflation 2019--> 2022 60% 

Item No. 

-

Item Unit Unit Cost 
HCFCD City of Houston 

Comments 
QTY Cost QTY Cost 

Problem Area 02 - Construction Cost 

Unclassified Site Excavation & Disposal (offsite) CY $19 22,510 $432,192 $0 E116-00-00 Channel and E116-05-00 Channel cleanup 

Unclassified Site Excavation & Disposal (offsite) CY $19 33,080 $635,136 $0 South Basin Surface Area 4.28 AC., Average Depth of Basin: 4.79' 

8' x 7' CBC (2*160LF) LF $688 880 $605,440 $0 Box Area * 10.425 + 192.08 

CBC Headwall (8'X7') EA $56,000 2 $112,000 $0 TxDOT Detail 3:1 Headwall (8'X7' CBC) 28 CY; $1,250/CY 

8' x 5' CBC (2*160LF) LF $656 $0 600 $393,600 Box Area * 10.425 + 192.08 

CBC Headwall (8'X5') EA $34,000 $0 1 $34,000 TxDOT Detail 3:1 Headwall (8'X5' CBC) 17 CY; $1,250/CY 

Concrete Pavement Removal & Replacement SY $176 62 $10,912 585 $102,960 1*11'W x 160'L Concrete Pavement (small Quantity) 

Hydromulch Seeding AC $7,040 17 $119,680 1 $7,040 

4' Max. Depth Roadside Ditch Improvements LF $160 $0 30,710 $4,913,600 
$160/LF for Excavation, Hydromulch, Driveway Culverts, Pavement 

Remove/Replace 

Contruction Cost Subtotal $1,916,000 $5,452,000 PA02 Direct Construction Cost (Rounded to 

Engineering & Contingencies 
,000) 

Mobilization/Demobilization % 5% 1 $95,800 1 $272,600 5% * (Direct Construction Cost) 

Planning, Engineering, and Design % 12% 1 $229,920 1 $654,240 12% * (Direct Construction Cost) 

Construction Management % 10% 1 $191,600 1 $545,200 10% * (Direct Construction Cost) 

Contingencies % 30% 1 $574,800 1 $1,635,600 30% * (Direct Construction Cost) 

Engineering & Contingencies Subtotal $1,093,000 $3,108,000 Engineering & Contingencies Cost (Rounded to 

ROW Acquisition 
,000) 

 Roadside 

Ditches 
ROW Acquisition (Partial) - 30,800 LF by 5' SF $15 0 $0 190,000 $2,850,000 $15/SF determined as 2022 Appraised Value rate for properties along alignment 

ROW Acquisition Subtotal $0 $2,850,000 ROW Acquisition Cost (Rounded to 
,000) 

Problem Area 02 TOTAL (Construction Cost  Engineering & Contingencies + 
+

ROW Acquisition) 
$3,008,000 $11,409,000 TOTAL PROBLEM AREA 02 OPCC (Rounded to 

,000) = $14,417,000 

Page 1 of 1 



    

  

 

      

      

  

   

      

    

 

           

  

      

               

          

   

      
     

          

          

          

           

            

           

 

     
       

      

    

       

     

    

      

  

   

  

     

  

   

  

     

 
                

  

                 

 

                 

 

                 

          

     

  

  

   

 

  

 

   

E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 4.3 

Opinion of Probable Construction Cost - PA04 

HCFCD Project Name E116-00-00 Flood Reduction Feasibility Study 

HCFCD Project ID E116-00-00_P001 

Consultant Name Pape-Dawson Engineers, Inc. 

Flooding Source W Tidwell and Sheet Flow (PA04) 

Date of OPCC April 29, 2022 

Engineers Notes HCFCD 2019 Cost Tool used for Unit Prices inflated by 60% 

Engineer's Opinion of Probable Construction Cost - Problem Area 04 Inflation 2019--> 2022 60% 

Item No. Item Unit Unit Cost 
HCFCD City of Houston 

Comments 
QTY Cost QTY Cost 

Problem Area 04 - Construction Cost 

Unclassified Site Excavation & Disposal (offsite) CY $19 29,140 $559,488 $0 E116-00-00 Channel 

Unclassified Site Excavation & Disposal (offsite) CY $19 71,150 $1,366,080 $0 North Basin Surface Area 13.6 AC., Average Depth of Basin: 3.3' 

Clearing, Grubbing (North Basin) AC $800 14 $11,200 $0 Surface Area: 1.4 AC. (basin, minimum vegetation cover) 

5' x 4' CBC 

(Tidwell 3*120LF + Paul Quinn 3*40LF) 
LF $512 480 $245,760 $0 Box Area * 10.425 + 192.08 

CBC Headwall (5'X4') EA $26,000 4 $104,000 $0 TxDOT Detail 3:1 Headwall (5'X4' CBC) 13 CY; $1,250/CY 

4' x 3' CBC (Mansfield 3*36LF) LF $448 108 $48,384 $0 Box Area * 10.425 + 192.08 

CBC Headwall (4'X3') EA $18,000 2 $36,000 $0 TxDOT Detail 3:1 Headwall (4'X3' CBC) 9 CY; $1,250/CY 

30 In. Class III Reinf. Conc. Pipe LF $214 100 $21,351 $0 Pipe Area * 14.004 + 76.391 

36 In. Class III RCP (Del Soto 3*36LF) LF $280 108 $30,240 $0 Pipe Area * 14.004 + 76.391 

Pipe Headwall (3*36" RCP) EA $14,600 2 $29,200 $0 TxDOT Detail 3:1 Headwall (36" RCP) 13 CY; $1,250/CY 

Hydromulch Seeding AC $7,040 3 $21,120 $0 

4' Max. Depth Roadside Ditch Improvements LF $160 $0 15,500 $2,480,000 
$160/LF for Excavation, Hydromulch, Driveway Culverts, Pavement 

Remove/Replace 

Contruction Cost Subtotal $2,473,000 $2,480,000 PA04 Direct Construction Cost (Rounded to ,000) 

Engineering & Contingencies 

Mobilization/Demobilization % 5% 1 $123,650 1 $124,000 5% * (Direct Construction Cost) 

Planning, Engineering, and Design % 12% 1 $296,760 1 $297,600 12% * (Direct Construction Cost) 

Construction Management % 10% 1 $247,300 1 $248,000 10% * (Direct Construction Cost) 

Contingencies % 30% 1 $741,900 1 $744,000 30% * (Direct Construction Cost) 

Engineering & Contingencies Subtotal $1,410,000 $1,414,000 Engineering & Contingencies Cost (Rounded to ,000) 

ROW Acquisition 

North Basin 

ROW Acquisition (Complete) 

(0 Creekmont Road, 

HCAD Acct: 0432100000059) 

LS $1,133,933 1 $2,834,833 0 $0 2022 HCAD Market Value x 2.5 

ROW Acquisition (Complete) 

(0 W Tidwell Road, 

HCAD Acct: 1231240000003) 

LS $1,100,940 1 $2,752,350 0 $0 2022 HCAD Market Value x 2.5 

E116-00-00 

Widening 
ROW Acquisition (Partial) - 3,500LF by 30' SF $10 105,000 $1,050,000 0 $0 $10/SF determined as 2022 Appraised Value rate for properties along alignment 

Paul Quinn 

Roadside 

Ditch 

ROW Acquisition (Partial) - 5,400LF by 15' SF $7 0 $0 81,000 $567,000 $7/SF determined as 2022 Appraised Value rate for properties along alignment 

Mansfield 

Roadside 

Ditch 

ROW Acquisition (Partial) - 5,100LF by 15' SF $7 0 $0 76,500 $535,500 $7/SF determined as 2022 Appraised Value rate for properties along alignment 

DeSoto 

Roadside 

Ditch 

ROW Acquisition (Partial) - 5,000LF by 15' SF $7 0 $0 75,000 $525,000 $7/SF determined as 2022 Appraised Value rate for properties along alignment 
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HCFCD Project Name E116-00-00 Flood Reduction Feasibility Study 

HCFCD Project ID E116-00-00_P001 

Consultant Name Pape-Dawson Engineers, Inc. 

Flooding Source W Tidwell and Sheet Flow (PA04) 

Date of OPCC April 29, 2022 

Engineers Notes HCFCD 2019 Cost Tool used for Unit Prices inflated by 60% 

Engineer's Opinion of Probable Construction Cost - Problem Area 04 Inflation 2019--> 2022 60% 

Item No. Item Unit Unit Cost 
HCFCD City of Houston 

Comments 
QTY Cost QTY Cost 

ROW Acquisition Subtotal $6,638,000 $1,628,000 ROW Acquisition Cost (Rounded to ,000) 

Problem Area 04 TOTAL (Construction Cost + Engineering & Contingencies + ROW 

Acquisition) 
$10,520,000 $5,522,000 TOTAL PROBLEM AREA 04 OPCC (Rounded to ,000) = $16,042,000 
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E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 4.4 

Opinion of Probable Construction Cost - PA05 

HCFCD Project Name E116-00-00 Flood Reduction Feasibility Study 

HCFCD Project ID E116-00-00_P001 

Consultant Name Pape-Dawson Engineers, Inc. 

Flooding Source Sheet Flow from Desoto, Mansfield, Paul Quinn Rd (PA05) 

Date of OPCC April 29, 2022 

Engineers Notes HCFCD 2019 Cost Tool used for Unit Prices inflated by 60% 

Engineer's Opinion of Probable Construction Cost - Problem Area 05 Inflation 2019--> 2022 60% 

Item No. Item Unit Unit Cost 
HCFCD City of Houston 

Comments 
QTY Cost QTY Cost 

Problem Area 05 - Construction Cost 

4' Max. Depth Roadside Ditch Improvements LF $160 $0 3,200 $512,000 
$160/LF for Excavation, Hydromulch, Driveway Culverts, Pavement 

Remove/Replace 

Contruction Cost Subtotal $0 $512,000 PA05 Direct Construction Cost (Rounded to ,000) 

Engineering & Contingencies 

Mobilization/Demobilization % 5% 1 $0 1 $25,600 5% * (Direct Construction Cost) 

Planning, Engineering, and Design % 12% 1 $0 1 $61,440 12% * (Direct Construction Cost) 

Construction Management % 10% 1 $0 1 $51,200 10% * (Direct Construction Cost) 

Contingencies % 30% 1 $0 1 $153,600 30% * (Direct Construction Cost) 

Engineering & Contingencies Subtotal $0 $292,000 Engineering & Contingencies Cost (Rounded to ,000) 

ROW Acquisition 

W Tidwell 

Roadside 

Ditch 

ROW Acquisition (Partial) - 3,200LF by 15' SF $10 0 $0 48,000 $480,000 $10/SF determined as 2022 Appraised Value rate for properties along alignment 

ROW Acquisition Subtotal $0 $480,000 ROW Acquisition Cost (Rounded to ,000) 

Problem Area 05 TOTAL (Construction Cost + Engineering & Contingencies + 

ROW Acquisition) 
$0 $1,284,000 TOTAL PROBLEM AREA 05 OPCC (Rounded to ,000) = $1,284,000 

Page 1 of 1 



    

  

 

    

      

  

   

        

    

 

           

  

             

          

        

  

        

         

           

      

         

 

    

       

   

      

         

        

          

               

         

          

         

          

          

 

        

       

        

       

        

          

  

   

E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 4.5 

Opinion of Probable Construction Cost - Recommended Project 

HCFCD Project Name E116-00-00 Flood Reduction Feasibility Study 

HCFCD Project ID E116-00-00_P001 

Consultant Name Pape-Dawson Engineers, Inc. 

Flooding Source Recommended Project (PA01, PA02 partial, and PA04 partial) 

Date of OPCC April 29, 2022 

Engineers Notes HCFCD 2019 Cost Tool used for Unit Prices inflated by 60% 

Engineer's Opinion of Probable Construction Cost - Immediate Recommended Project Inflation 2019--> 2022 60% 

Item No. Item Unit Unit Cost 
HCFCD City of Houston 

Comments 
QTY Cost QTY Cost 

Recommended Project Construction Cost in Problem Area 01 

Unclassified Site Excavation & Disposal (offsite) CY $19 $0 7,400 $142,080 Surface Area 1.4 AC., Average Depth of Basin: 3.4' 

Clearing, Grubbing, Sodding, Grading AC $16,000 $0 $0 Surface Area: # AC, Heavy Wooded Area (10K/ac) 

Clearing, Grubbing AC $800 $0 1.4 $1,120 Surface Area: 1.4 AC. (basin, minimum vegitation cover) 

Demolish Existing Bridge SF $32 $0 $0 

Bridge SF $160 $0 $0 

5' x 3' CBC LF $491 435 $213,501 $0 Box Area * 10.425 + 192.08 

CBC Headwall EA $20,000 2 $40,000 $0 TxDOT Detail 3:1 Headwall (5'X3' CBC) 10 CY; $1,250/CY 

24 In. Class III Reinf. Conc. Pipe LF $160 $0 540 $86,400 Pipe Area * 14.004 + 76.391 

Channel Lining CY $1,600 920 $1,472,134 $0 1.14 ac, 6" thickness lining, $1,000/C.Y. 

Pavement Removal & Replacement SY $176 134 $23,584 $0 2*24'W x 25'L Concrete Pavement (small Quantity) 

Hydromulch Seeding AC $7,040 $0 1.4 $9,856 

Utility Relocation EA $80,000 $0 1 $80,000 Mid. Complexity Utility Relocation 

Stabilized Construction Entrance CY $192 $0 $0 estimate 2 SCEs, 50'*16'*12" each, $120/CY 

SWPPP AC $1,600 $0 $0 Estimate $1,000/AC large site 

Silt Fence LF $8 $0 $0 PW 2018 Average Bid + 5% 

Television Inspection for Storm Drain LF $6 $0 $0 PW 2018 Average Bid + 5% 

Recommended Project Construction Cost Subtotal in Problem Area 01 $1,750,000 $320,000 Recommended Project PA01 Direct Construction Cost (Rounded to ,000) 

Recommended Project Construction Cost in Problem Area 02 

Unclassified Site Excavation & Disposal (offsite) CY $19 22,510 $432,192 $0 E116-00-00 Channel and E116-05-00 Channel cleanup 

Unclassified Site Excavation & Disposal (offsite) CY $19 33,080 $635,136 $0 South Basin Surface Area 4.28 AC., Average Depth of Basin: 4.79' 

8' x 7' CBC (2*160LF) LF $688 880 $605,440 $0 Box Area * 10.425 + 192.08 

CBC Headwall (8'X7') EA $56,000 2 $112,000 $0 TxDOT Detail 3:1 Headwall (8'X7' CBC) 28 CY; $1,250/CY 

8' x 5' CBC (2*160LF) LF $656 $0 600 $393,600 Box Area * 10.425 + 192.08 

CBC Headwall (8'X5') EA $34,000 $0 1 $34,000 TxDOT Detail 3:1 Headwall (8'X5' CBC) 17 CY; $1,250/CY 

Concrete Pavement Removal & Replacement SY $176 62 $10,912 585 $102,960 1*11'W x 160'L Concrete Pavement (small Quantity) 

Hydromulch Seeding AC $7,040 17 $119,680 1 $7,040 

Recommended Project Construction Cost Subtotal in Problem Area 02 $1,916,000 $538,000 Recommended Project PA02 Direct Construction Cost (Rounded to ,000) 
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E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 4.5 

Opinion of Probable Construction Cost - Recommended Project 

HCFCD Project Name E116-00-00 Flood Reduction Feasibility Study 

HCFCD Project ID E116-00-00_P001 

Consultant Name Pape-Dawson Engineers, Inc. 

Flooding Source Recommended Project (PA01, PA02 partial, and PA04 partial) 

Date of OPCC April 29, 2022 

Engineers Notes HCFCD 2019 Cost Tool used for Unit Prices inflated by 60% 

Engineer's Opinion of Probable Construction Cost - Immediate Recommended Project Inflation 2019--> 2022 60% 

Item No. Item Unit Unit Cost 
HCFCD City of Houston 

Comments 
QTY Cost QTY Cost 

Recommended Project Construction Cost in Problem Area 04 

Unclassified Site Excavation & Disposal (offsite) CY $19 29,140 $559,488 $0 E116-00-00 Channel 

5' x 4' CBC 

(Tidwell 3*120LF + Paul Quinn 3*40LF) 
LF $512 480 $245,760 $0 Box Area * 10.425 + 192.08 

CBC Headwall (5'X4') EA $26,000 4 $104,000 $0 TxDOT Detail 3:1 Headwall (5'X4' CBC) 13 CY; $1,250/CY 

4' x 3' CBC (Mansfield 3*36LF) LF $448 108 $48,384 $0 Box Area * 10.425 + 192.08 

CBC Headwall (4'X3') EA $18,000 2 $36,000 $0 TxDOT Detail 3:1 Headwall (4'X3' CBC) 9 CY; $1,250/CY 

30 In. Class III Reinf. Conc. Pipe LF $214 100 $21,352 $0 Pipe Area * 14.004 + 76.391 

36 In. Class III RCP (Del Soto 3*36LF) LF $280 108 $30,240 $0 Pipe Area * 14.004 + 76.391 

Pipe Headwall (3*36" RCP) EA $14,600 2 $29,200 $0 TxDOT Detail 3:1 Headwall (36" RCP) 13 CY; $1,250/CY 

Hydromulch Seeding AC $7,040 1 $7,040 $0 

Recommended Project Construction Cost Subtotal in Problem Area 04 $1,082,000 $0 Recommended Project PA04 Direct Construction Cost (Rounded to ,000) 

Recommended Project Construction Cost Subtotal $4,747,000 $858,000 Recommended Project Direct Construction Cost (Rounded to ,000) 

Engineering & Contingencies 

Mobilization/Demobilization % 5% 1 $237,400 1 $42,900 5% * (Direct Construction Cost) 

Planning, Engineering, and Design % 12% 1 $569,760 1 $102,960 12% * (Direct Construction Cost) 

Construction Management % 10% 1 $474,800 1 $85,800 10% * (Direct Construction Cost) 

Contingencies % 30% 1 $1,424,400 1 $257,400 30% * (Direct Construction Cost) 

Recommended Project Engineering & Contingencies Subtotal $2,707,000 $490,000 Recommended Project Engineering & Contingencies Cost (Rounded to ,000) 

ROW Acquisition 

PA04 E116-

00-00 

Widening 

ROW Acquisition (Partial) - 3,500LF by 30' SF $10 105,000 $1,050,000 0 $0 $10/SF determined as 2022 Appraised Value rate for properties along alignment 

ROW Acquisition Subtotal $1,050,000 $0 ROW Acquisition Cost (Rounded to ,000) 

Recommended Project TOTAL (Construction Cost + Engineering & Contingencies 

+ ROW Acquisition) 
$8,503,000 $1,347,000 TOTAL RECOMMENDED PROJECT OPCC (Rounded to ,000) = $9,850,000 
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Final Engineering Report 

Table 4.6 

Opinion of Probable Construction Cost - Summary 

HCFCD Project Name E116-00-00 Flood Reduction Feasibility Study 

HCFCD Project ID E116-00-00_P001 

Consultant Name Pape-Dawson Engineers, Inc. 

Date of OPCC 04/29/22 

Engineer's Notes HCFCD 2019 Cost Tool used for Unit Prices inflated by 60% 

Engineer's Opinion of Probable Construction Cost - E116-00-00 Inflation 2019--> 2022 60% 

Problem Area 

HCFCD City of Houston 

TOTAL OPCC SummaryDirect 
Construction 

Engineering & 
Contingencies 

ROW 
Acquisition 

Total Cost 
Direct 

Construction 
Engineering & 
Contingencies 

ROW 
Acquisition 

Total Cost 

PA01  $ 1,750,000 998,000$ -$ 2,748,000$ 320,000$ 183,000$ -$ $ 503,000 3,251,000$ Micro detention basins 

PA02  $ 1,916,000 1,093,000$ -$ 3,009,000$ 5,452,000$ 3,108,000$ 2,850,000$ $ 11,410,000 14,419,000$ 
Channel widening, roadside ditches, and expansion of existing HOA/HCFCD 
ponds 

PA04  $ 2,473,000 1,410,000$ 6,638,000$ 10,521,000$ 2,480,000$ 1,414,000$ 1,628,000$ $ 5,522,000 16,043,000$ Main channel widening, inline culvert remove/replace, roadside ditches 

PA05  $ - -$ -$ -$ 512,000$ 292,000$ 480,000$ $ 1,284,000 1,284,000$ Channel Widening, roadside ditches, and North Basin 

Watershed  $ 6,139,000 3,501,000
$ 

6,638,000
$ 

16,278,000
$ 

8,764,000
$ 

4,997,000
$ 

4,958,000
$ $ 

18,719,000 34,997,000
$ 

Recommended Projects $ 4,747,000 $ 2,707,000 $ 1,050,000 $ 8,504,000 $ 858,000 $ 490,000 $ - $ 1,348,000 $ 9,852,000 

HCFCD: PA01 + PA02 + PA04 (not including North Basin) 

COH: PA01 + PA02 Improvements on Ella Blvd. only (no neighborhood roadside 

ditch improvements) 



    

  

 

           

      

  

   

   

    

 

           

  

             

        

        

         

           

      

         

 

    

      

    

       

     

    

      

 

 

  

 

  

   

  

    

     

         

          

  

           

 

     

  

  

   

 

  

   

E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 4.7 

1% AEP Level of Service Opinion of Probable Construction Cost - PA01 

HCFCD Project NameE116-00-00 Flood Reduction Feasibility Study 

HCFCD Project ID E116-00-00_P001 

Consultant Name Pape-Dawson Engineers, Inc. 

Flooding Source Sheet Flow (PA01) 

Date of OPCC May 3, 2022 

Engineers Notes HCFCD 2019 Cost Tool used for Unit Prices inflated by 60% 

Engineer's Opinion of Probable Construction Cost - Problem Area 01 Inflation 2019--> 2022 60% 

Item No. Item Unit Unit Cost 
HCFCD City of Houston 

Comments 
QTY Cost QTY Cost 

Problem Area 01 - Construction Cost 

Unclassified Site Excavation & Disposal (offsite) CY $19 $0 7,400 $142,080 Surface Area 1.4 AC., Average Depth of Basin: 3.4' 

Clearing, Grubbing AC $800 $0 1.4 $1,120 Surface Area: 1.4 AC. (basin, minimum vegitation cover) 

5' x 3' CBC LF $491 435 $213,501 $0 Box Area * 10.425 + 192.08 

CBC Headwall EA $20,000 2 $40,000 $0 TxDOT Detail 3:1 Headwall (5'X3' CBC) 10 CY; $1,250/CY 

24 In. Class III Reinf. Conc. Pipe LF $160 $0 540 $86,400 Pipe Area * 14.004 + 76.391 

Channel Lining CY $1,600 920 $1,472,000 $0 1.14 ac, 6" thickness lining, $1,000/C.Y. 

Pavement Removal & Replacement SY $176 134 $23,584 $0 2*24'W x 25'L Concrete Pavement (small Quantity) 

Hydromulch Seeding AC $7,040 $0 1.4 $9,856 

Utility Relocation EA $80,000 $0 1 $80,000 Mid. Complexity Utility Relocation 

Construction Cost Subtotal $1,750,000 $320,000 PA01 Direct Construction Cost (Rounded to ,000) 

Engineering & Contingencies 

Mobilization/Demobilization % 5% 1 $87,500 1 $16,000 5% * (Direct Construction Cost) 

Planning, Engineering, and Design % 12% 1 $210,000 1 $38,400 12% * (Direct Construction Cost) 

Construction Management % 10% 1 $175,000 1 $32,000 10% * (Direct Construction Cost) 

Contingencies % 30% 1 $525,000 1 $96,000 30% * (Direct Construction Cost) 

Engineering & Contingencies Subtotal $998,000 $183,000 Engineering & Contingencies Cost (Rounded to ,000) 

ROW Acquisition 

Residual 

Property 

Buyout (X 

structures) 

ROW Acquisition (Partial) 

(### XXXXXX Road, 

HCAD Acct: #############) 

LS $0 0 $0 0 $0 HCAD Market Value x 2.5 

ROW Acquisition Subtotal $0 $0 ROW Acquisition Cost (Rounded to ,000) 

Problem Area 01 TOTAL (Construction Cost + Engineering & Contingencies + 

ROW Acquisition) 
$2,747,000 $502,000 TOTAL PROBLEM AREA 01 OPCC (Rounded to ,000) = $3,249,000 
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E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 4.8 

1% AEP Level of Service Opinion of Probable Construction Cost - PA02 

HCFCD Project Name E116-00-00 Flood Reduction Feasibility Study 

HCFCD Project ID E116-00-00_P001 

Consultant Name Pape-Dawson Engineers, Inc. 

Flooding Source Sheet Flow (PA02) 

Date of OPCC May 3, 2022 

Engineers Notes HCFCD 2019 Cost Tool used for Unit Prices inflated by 60% 

Engineer's Opinion of Probable Construction Cost - Problem Area 02 Inflation 2019--> 2022 60% 

Item No. Item Unit Unit Cost 
HCFCD City of Houston 

Comments 
QTY Cost QTY Cost 

Problem Area 02 - Construction Cost 

Unclassified Site Excavation & Disposal (offsite) CY $19 86,236 $1,655,731 $0 E116-00-00 Channel and E116-05-00 Channel. 

Unclassified Site Excavation & Disposal (offsite) CY $19 33,080 $635,136 $0 South Basin Surface Area 4.28 AC., Average Depth of Basin: 4.79' 

Clearing, Grubbing, Sodding, Grading (E116-00 

and E116-05 channel) 
AC $16,000 28 $454,400 $0 Surface Area: 28 AC, Heavy Wooded Area (10K/ac) 

Demolish Existing Bridge SF $32 19,895 $636,629 $0 
Bridges at Creekmouth, Pinemont and Del Norte along E116-00 and Rosslyn 

Rd along E116-05 

Bridge Construction SF $160 19,895 $3,183,147 $0 
Bridges at Creekmouth, Pinemont and Del Norte along E116-00 and Rosslyn 

Rd along E116-05 
8' x 7' CBC (2*160LF) LF $688 880 $605,440 $0 Box Area * 10.425 + 192.08 
CBC Headwall (8'X7') EA $56,000 2 $112,000 $0 TxDOT Detail 3:1 Headwall (8'X7' CBC) 28 CY; $1,250/CY 
8' x 5' CBC (2*160LF) LF $656 $0 600 $393,600 Box Area * 10.425 + 192.08 
CBC Headwall (8'X5') EA $34,000 $0 1 $34,000 TxDOT Detail 3:1 Headwall (8'X5' CBC) 17 CY; $1,250/CY 
Concrete Pavement Removal & Replacement SY $176 62 $10,912 585 $102,960 1*11'W x 160'L Concrete Pavement (small Quantity) 
Hydromulch Seeding AC $7,040 17 $119,680 1 $7,040 
SWPPP AC $1,600 28 $45,440 $0 Estimate $1,000/AC large site 
Silt Fence LF $8 7,800 $62,400 $0 PW 2018 Average Bid + 5% 

Stabilized Construction Entrance CY $192 8 $1,536 $0 
Estimated SCEs, 50'*16'*12" each, 6 along the E116-05 channel and 2 along 

the E116-00 channel 

4' Max. Depth Roadside Ditch Improvements LF $160 $0 30,710 $4,913,600 
$160/LF for Excavation, Hydromulch, Driveway Culverts, Pavement 

Remove/Replace 
Contruction Cost Subtotal $7,523,000 $5,452,000 PA02 Direct Construction Cost (Rounded to ,000) 

Engineering & Contingencies 

Mobilization/Demobilization % 5% 1 $376,150 1 $272,600 5% * (Direct Construction Cost) 

Planning, Engineering, and Design % 12% 1 $902,760 1 $654,240 12% * (Direct Construction Cost) 

Construction Management % 10% 1 $752,300 1 $545,200 10% * (Direct Construction Cost) 

Contingencies % 30% 1 $2,256,900 1 $1,635,600 30% * (Direct Construction Cost) 

Engineering & Contingencies Subtotal $4,289,000 $3,108,000 Engineering & Contingencies Cost (Rounded to ,000) 

ROW Acquisition 
E116-00-00 

Widening 

between E116-01-

00 and E116-05-

00 

ROW Acquisition (Partial) - 1,900LF by 70' SF $25 133,000 $3,325,000 0 $0 
$25/SF determined as 2022 Appraised Value rate for properties along 

alignment 

E116-05-00 

Widening 
ROW Acquisition (Partial) - 6,000LF by 60' SF $50 360,000 $18,000,000 0 $0 

$50/SF determined as 2022 Appraised Value rate for properties along 

alignment 
Roadside 

Ditches 
ROW Acquisition (Partial) - 30,800 LF by 5' SF $15 0 $0 190,000 $2,850,000 

$15/SF determined as 2022 Appraised Value rate for properties along 

alignment 
ROW Acquisition Subtotal $21,325,000 $2,850,000 ROW Acquisition Cost (Rounded to ,000) 

Problem Area 02 TOTAL (Construction Cost + Engineering & Contingencies + ROW 

Acquisition) 
$33,136,000 $11,409,000 TOTAL PROBLEM AREA 02 OPCC (Rounded to ,000) = $44,545,000 
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E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 4.9 

1% AEP Level of Service Opinion of Probable Construction Cost - PA04 

HCFCD Project Name E116-00-00 Flood Reduction Feasibility Study 

HCFCD Project ID E116-00-00_P001 

Consultant Name Pape-Dawson Engineers, Inc. 

Flooding Source W Tidwell and Sheet Flow (PA04) 

Date of OPCC May 3, 2022 

Engineers Notes HCFCD 2019 Cost Tool used for Unit Prices inflated by 60% 

Engineer's Opinion of Probable Construction Cost - Problem Area 04 Inflation 2019--> 2022 60% 

Item No. Item Unit Unit Cost 
HCFCD City of Houston 

Comments 
QTY Cost QTY Cost 

Problem Area 04 - Construction Cost 

Unclassified Site Excavation & Disposal (offsite) CY $19 139,734 $2,682,888 $0 
E116-00-00 Channel upstream of confluence with E116-01-00 and 

downstream of confluence with E116-05-00. 

Unclassified Site Excavation & Disposal (offsite) CY $19 30,331 $582,348 $0 
Additional HCFCD Channel excavation between DeSoto & Mansfield and 

Mansfield & Paul Quinn Roads 
Unclassified Site Excavation & Disposal (offsite) CY $19 71,150 $1,366,080 $0 North Basin Surface Area 13.6 AC., Average Depth of Basin: 3.3' 

Clearing, Grubbing, Sodding, Grading (E116-00-00 

channel) 
AC $16,000 27 $436,480 $0 Surface Area: 27 AC, Heavy Wooded Area (10K/ac) 

Clearing, Grubbing, Sodding, Grading (Additional 

Channels between DeSoto, Mansfield, and Paul Quinn) 
AC $16,000 18 $285,120 Surface Area: 18 AC, Heavy Wooded Area (10K/ac) 

Clearing, Grubbing (North Basin) AC $800 14 $11,200 $0 Surface Area: 1.4 AC. (basin, minimum vegetation cover) 

5' x 4' CBC 

(Tidwell 3*120LF + Paul Quinn 3*40LF) 
LF $512 480 $245,760 $0 Box Area * 10.425 + 192.08 

CBC Headwall (5'X4') EA $26,000 4 $104,000 $0 TxDOT Detail 3:1 Headwall (5'X4' CBC) 13 CY; $1,250/CY 

4' x 3' CBC (Mansfield 3*36LF) LF $448 108 $48,384 $0 Box Area * 10.425 + 192.08 

CBC Headwall (4'X3') EA $18,000 2 $36,000 $0 TxDOT Detail 3:1 Headwall (4'X3' CBC) 9 CY; $1,250/CY 

30 In. Class III Reinf. Conc. Pipe LF $214 100 $21,351 $0 Pipe Area * 14.004 + 76.391 

36 In. Class III RCP (Del Soto 3*36LF) LF $280 108 $30,240 $0 Pipe Area * 14.004 + 76.391 

Pipe Headwall (3*36" RCP) EA $14,600 2 $29,200 $0 TxDOT Detail 3:1 Headwall (36" RCP) 13 CY; $1,250/CY 

Hydromulch Seeding AC $7,040 3 $21,120 $0 

SWPPP AC $1,600 45 $72,160 $0 Estimate $1,000/AC large site 

Silt Fence LF $8 12,750 $102,000 $0 PW 2018 Average Bid + 5% 

Stabilized Construction Entrance CY $192 17 $3,264 $0 

Estimate 17 SCEs, 50'*16'*12" each, $120/CY. 5 each along the Desoto & 

Mansfield and Mansfield & Paul Quinn back of lot ditches, and 4 along the 

E116-00 channel north of E116-01 and 3 downstream of E116-05 confluence. 

4' Max. Depth Roadside Ditch Improvements LF $160 $0 15,500 $2,480,000 
$160/LF for Excavation, Hydromulch, Driveway Culverts, Pavement 

Remove/Replace 

Contruction Cost Subtotal $6,078,000 $2,480,000 PA04 Direct Construction Cost (Rounded to ,000) 

Engineering & Contingencies 

Mobilization/Demobilization % 5% 1 $303,900 1 $124,000 5% * (Direct Construction Cost) 

Planning, Engineering, and Design % 12% 1 $729,360 1 $297,600 12% * (Direct Construction Cost) 

Construction Management % 10% 1 $607,800 1 $248,000 10% * (Direct Construction Cost) 

Contingencies % 30% 1 $1,823,400 1 $744,000 30% * (Direct Construction Cost) 

Engineering & Contingencies Subtotal $3,465,000 $1,414,000 Engineering & Contingencies Cost (Rounded to ,000) 
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E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 4.9 

1% AEP Level of Service Opinion of Probable Construction Cost - PA04 

HCFCD Project Name E116-00-00 Flood Reduction Feasibility Study 

HCFCD Project ID E116-00-00_P001 

Consultant Name Pape-Dawson Engineers, Inc. 

Flooding Source W Tidwell and Sheet Flow (PA04) 

Date of OPCC May 3, 2022 

Engineers Notes HCFCD 2019 Cost Tool used for Unit Prices inflated by 60% 

Engineer's Opinion of Probable Construction Cost - Problem Area 04 Inflation 2019--> 2022 60% 

Item No. Item Unit Unit Cost 
HCFCD City of Houston 

Comments 
QTY Cost QTY Cost 

ROW Acquisition 

North Basin 

ROW Acquisition (Complete) 

(0 Creekmont Road, 

HCAD Acct: 0432100000059) 

LS $1,133,933 1 $2,834,833 0 $0 2022 HCAD Market Value x 2.5 

ROW Acquisition (Complete) 

(0 W Tidwell Road, 

HCAD Acct: 1231240000003) 

LS $1,100,940 1 $2,752,350 0 $0 2022 HCAD Market Value x 2.5 

E116-00-00 Widening 

US of E116-01-00 
ROW Acquisition (Partial) - 1,700LF by 70' SF $10 119,000 $1,190,000 0 $0 

$10/SF determined as 2022 Appraised Value rate for properties along 

alignment 

E116-00-00 Widening 

DS of E116-05-00 
ROW Acquisition (Partial) - 3,000LF by 90' SF $25 270,000 $6,750,000 0 $0 

$50/SF determined as 2022 Appraised Value rate for properties along 

alignment. Since several of these properties are in the SFHA Zone AE of 

E100-00-00, a 50% discount was applied to the $/SF assumed in unit price. 

Addtional HCFCD 

Channel between Paul 

Quinn & Mansfield 

ROW Acquisition (Partial) - 5,400LF by 80' SF $5 432,000 $2,160,000 0 $0 
$5/SF determined as 2022 Appraised Value rate for properties along 

alignment 

Addtional HCFCD 

Channel between 

Mansfield & DeSoto 

ROW Acquisition (Partial) - 5,000LF by 75' SF $7 375,000 $2,625,000 0 $0 
$7/SF determined as 2022 Appraised Value rate for properties along 

alignment 

ROW Acquisition Subtotal $18,313,000 $0 ROW Acquisition Cost (Rounded to ,000) 

Problem Area 04 TOTAL (Construction Cost + Engineering & Contingencies + ROW Acquisition) $27,855,000 $3,894,000 TOTAL PROBLEM AREA 04 OPCC (Rounded to ,000) = $31,749,000 
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E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 4.10 

1% AEP Level of Service Opinion of Probable Construction Cost - PA05 

HCFCD Project Name E116-00-00 Flood Reduction Feasibility Study 

HCFCD Project E116-00-00_P001 
ID 

Consultant Name Pape-Dawson Engineers, Inc. 

Flooding Source Sheet Flow from Desoto, Mansfield, Paul Quinn Rd (PA05) 

Date of OPCC May 3, 2022 

Engineers Notes HCFCD 2019 Cost Tool used for Unit Prices inflated by 60% 

Engineer's Opinion of Probable Construction Cost  Problem Area 05 Inflation 2019--> 2022 60% 

Item No. 

-

Item Unit Unit Cost 
HCFCD City of Houston 

Comments 
QTY Cost QTY Cost 

Problem Area 05 - Construction Cost 

Unclassified Site Excavation & Disposal (offsite) CY $19 15,730 $302,015 $0 E116-01-00 Channel 

Clearing, Grubbing, Sodding, Grading AC $16,000 18 $295,520 $0 Surface Area: 18 AC, Heavy Wooded Area (10K/ac) 

Demolish Existing Bridge SF $32 2,545 $81,448 $0 Bridge at Rosslyn Rd along E116-01 

Bridge Construction SF $160 2,545 $407,238 $0 Bridge at Rosslyn Rd along E116-01 

SWPPP AC $1,600 18 $29,552 $0 Estimate $1,000/AC large site 

Silt Fence LF $8 5,500 $44,000 $0 PW 2018 Average Bid + 5% 

Stabilized Construction Entrance CY $192 5 $960 $0 
Estimate 5 SCEs, 50'*16'*12" each, $120/CY. They are all along the E116-01 

channel. 

4' Max. Depth Roadside Ditch Improvements LF $160 $0 3,200 $512,000 
$160/LF for Excavation, Hydromulch, Driveway Culverts, Pavement 

Remove/Replace 

Contruction Cost Subtotal $1,161,000 $512,000 PA05 Direct Construction Cost (Rounded to 

Engineering & Contingencies 
,000) 

Mobilization/Demobilization % 5% 1 $58,050 1 $25,600 5% * (Direct Construction Cost) 

Planning, Engineering, and Design % 12% 1 $139,320 1 $61,440 12% * (Direct Construction Cost) 

Construction Management % 10% 1 $116,100 1 $51,200 10% * (Direct Construction Cost) 

Contingencies % 30% 1 $348,300 1 $153,600 30% * (Direct Construction Cost) 

Engineering & Contingencies Subtotal $662,000 $292,000 Engineering & Contingencies Cost (Rounded to 

ROW Acquisition 
,000) 

North Basin 

ROW Acquisition (Complete) 

(0 Creekmont Road, 

HCAD Acct: 0432100000059) 

LS $1,133,933 1 $2,834,833 0 $0 2022 HCAD Market Value x 2.5 

ROW Acquisition (Complete) 

(0 W Tidwell Road, 

HCAD Acct: 1231240000003) 

LS $1,100,940 1 $2,752,350 0 $0 2022 HCAD Market Value x 2.5 

E116-01-00 

Widening 
ROW Acquisition (Partial) - 4.800LF by 50' SF $25 240,000 $6,000,000 0 $0 

$25/SF determined as 2022 Appraised Value rate for properties along 

alignment 

ROW Acquisition Subtotal $11,588,000 $0 ROW Acquisition Cost (Rounded to 
,000) 

Problem Area 05 TOTAL (Construction Cost  Engineering & Contingencies + ROW 
+

Acquisition) 
$13,410,000 $804,000 TOTAL PROBLEM AREA 05 OPCC (Rounded to 

,000) = $14,214,000 
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Table 4.11 

1% AEP Level of Service Opinion of Probable Construction Cost - Summary 

HCFCD Project Name E116-00-00 Flood Reduction Feasibility Study 

HCFCD Project ID E116-00-00_P001 

Consultant Name Pape-Dawson Engineers, Inc. 

Date of OPCC 05/03/22 

Engineer's Notes HCFCD 2019 Cost Tool used for Unit Prices inflated by 60% 

Engineer's Opinion of Probable Construction Cost - E116-00-00 Inflation 2019--> 2022 60% 

Problem Area 
HCFCD City of Houston 

TOTAL OPCC SummaryDirect 
Construction 

Engineering & 
Contingencies 

ROW Acquisition Total Cost 
Direct 

Construction 
Engineering & 
Contingencies 

ROW Acquisition Total Cost 

PA01  $ 1,750,000 998,000$ -$ $ 2,747,000 $ 320,000 183,000$ -$ $ 502,000 3,249,000$ Micro detention basins 

PA02  $ 7,523,000 4,289,000$ 21,325,000$ $ 33,136,000 $ 5,452,000 3,108,000$ 2,850,000$ $ 11,409,000 44,545,000$ 
Channel widening, roadside ditches, and expansion of existing HOA/HCFCD ponds, South 
Basin 

PA04  $ 6,078,000 3,465,000$ 18,313,000$ $ 27,855,000 $ 2,480,000 1,414,000$ -$ $ 3,894,000 31,749,000$ Main channel widening, inline culvert remove/replace, roadside ditches 

PA05  $ 1,161,000 662,000$ 11,588,000$ $ 13,410,000 $ 512,000 292,000$ -$ $ 804,000 14,214,000$ Channel Widening, roadside ditches, and North Basin 

Watershed  $ 16,512,000 9,414,000
$ 

51,226,000
$ $ 

77,148,000 
$ 

8,764,000 4,997,000
$ 

2,850,000
$ $ 

16,609,000 93,757,000
$ 
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Table 5.1 

Flooding Metrics Related to Overall Strategy 

Problem Area Summary 

Predicted Structural Flooding Actual Structural Flooding 

Problem 

Area 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

01 4 7 11 20 0 0 0 0 

02 2 8 19 23 0 0 0 0 

03 7 8 18 27 0 0 0 23 

04 3 6 12 18 0 0 0 0 

05 0 0 0 1 0 0 0 0 

TOTAL 16 29 60 89 0 0 0 23 

Problem 

Area 

Historical Storm Event 

FEMA 

Claims 

Repetitive 

Losses 

Imelda 

2019 

Harvey 

2017 

Memorial Day 

2016 

Tax Day 

2016 

Halloween 

2015 

Memorial Day 

2015 TOTAL 

01 3 90 0 0 0 5 98 94 13 

02 2 98 0 0 1 0 101 120 17 

03 0 73 0 0 0 0 73 105 25 

04 11 82 0 1 3 1 98 42 8 

05 0 13 0 0 0 0 13 5 0 

TOTAL 16 356 0 1 4 6 383 366 63 

Non-Structural Flooding, Total Roadway Length (feet) 

Problem 

Area 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

01 29,400 30,700 31,700 32,400 18,300 21,000 23,200 23,900 

02 40,400 42,200 43,200 44,300 23,000 26,500 28,200 29,800 

03 12,600 13,200 14,200 14,500 7,100 7,800 10,100 10,900 

04 32,100 33,300 39,500 42,400 2,300 4,000 7,900 11,500 

05 7,000 7,700 8,900 9,300 3,400 3,900 4,200 4,700 

TOTAL 121,500 127,100 137,500 142,900 54,100 63,200 73,600 80,800 

Structures with Full Benefit Structures with Partial Benefit 

Problem Structures with Inundation Eliminated 

Area 10% AEP 4% AEP 2% AEP 1% AEP 

01 0 2 2 2 

02 0 0 2 3 

03 0 1 2 0 

04 3 3 5 11 

05 0 0 1 4 

TOTAL 3 6 12 20 

Problem Depth Reduced by More than 0.10 feet 

Area 10% AEP 4% AEP 2% AEP 1% AEP 

01 0 0 0 0 

02 0 0 0 2 

03 0 0 0 0 

04 0 3 6 10 

05 0 0 0 0 

TOTAL 0 3 6 12 

Total Structures Benefitted 

Problem 

Area 

10% 

AEP 

4% 

AEP 

2% 

AEP 

1% 

AEP 

01 0 2 2 2 

02 0 0 2 5 

03 0 1 2 0 

04 3 6 11 21 

05 0 0 1 4 

TOTAL 3 9 18 32 
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Table 5.2 

Flooding Metrics Related to Overall Strategy 

Problem Area 01 

Predicted Structural Flooding Actual Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 4 7 11 20 0 0 0 0 

Residential - Multi 0 0 0 0 0 0 0 0 

Commercial 0 0 0 0 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 0 0 0 0 

Zero Tax - Other 0 0 0 0 0 0 0 0 

TOTAL 4 7 11 20 0 0 0 0 

Total Flooded 

Structures 

Imelda, 2019 3 

Harvey, 2017 90 

Memorial Day 2016 0 

Tax Day 2016 0 

Halloween 2015 0 

Memorial Day 2015 5 

FEMA Claims 94 

Repetitive Losses 13 

Non-Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

1. Interstate, Freeways, Expressways 0 0 0 0 0 0 0 0 

2. Arterials, Major Collectors 3,500 4,000 4,400 4,700 1,000 1,700 2,400 2,200 

3. Local Roadways 25,900 26,700 27,300 27,700 17,300 19,300 20,800 21,700 

Total Length (feet) 29,400 30,700 31,700 32,400 18,300 21,000 23,200 23,900 

Other Criteria 

Social Vulnerability 10 

Low-Moderate Income Yes 

Structures with Full Benefit 

Structures with Inundation Eliminated 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 2 1 0 

Residential - Multi 0 0 0 1 

Commercial 0 0 1 1 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 2 2 2 

Structures with Partial Benefit 

Depth Reduced by More than 0.10 feet 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 0 0 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 0 0 0 

Total Structures Benefitted 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 2 1 0 

Residential - Multi 0 0 0 1 

Commercial 0 0 1 1 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 2 2 2 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_XLS\Metrics\2205\220517_OverallMP-Metrics.xlsx 5/19/2022 



E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 5.3 

Flooding Metrics Related to Overall Strategy 

Problem Area 02 

Predicted Structural Flooding Actual Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 1 5 16 20 0 0 0 0 

Residential - Multi 1 1 1 1 0 0 0 0 

Commercial 0 2 2 2 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 0 0 0 0 

Zero Tax - Other 0 0 0 0 0 0 0 0 

TOTAL 2 8 19 23 0 0 0 0 

Total Flooded 

Structures 

Imelda, 2019 2 

Harvey, 2017 98 

Memorial Day 2016 0 

Tax Day 2016 0 

Halloween 2015 1 

Memorial Day 2015 0 

FEMA Claims 120 

Repetitive Losses 17 

Non-Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

1. Interstate, Freeways, Expressways 0 0 0 0 0 0 0 0 

2. Arterials, Major Collectors 9,500 9,700 10,000 10,500 3,800 5,600 6,300 6,800 

3. Local Roadways 30,900 32,500 33,200 33,800 19,200 20,900 21,900 23,000 

Total Length (feet) 40,400 42,200 43,200 44,300 23,000 26,500 28,200 29,800 

Other Criteria 

Social Vulnerability 4 

Low-Moderate Income No 

Structures with Full Benefit 

Structures with Inundation Eliminated 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 2 3 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 0 2 3 

Structures with Partial Benefit 

Depth Reduced by More than 0.10 feet 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 0 2 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 0 0 2 

Total Structures Benefitted 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 2 5 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 0 2 5 
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Table 5.4 

Flooding Metrics Related to Overall Strategy 

Problem Area 03 

Predicted Structural Flooding Actual Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 7 7 15 21 0 0 0 19 

Residential - Multi 0 0 0 0 0 0 0 0 

Commercial 0 1 3 6 0 0 0 4 

Zero Tax - Fire/Police/Hospital 0 0 0 0 0 0 0 0 

Zero Tax - Other 0 0 0 0 0 0 0 0 

TOTAL 7 8 18 27 0 0 0 23 

Total Flooded 

Structures 

Imelda, 2019 0 

Harvey, 2017 73 

Memorial Day 2016 0 

Tax Day 2016 0 

Halloween 2015 0 

Memorial Day 2015 0 

FEMA Claims 105 

Repetitive Losses 25 

Non-Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

1. Interstate, Freeways, Expressways 0 0 0 0 0 0 0 0 

2. Arterials, Major Collectors 3,900 4,400 5,300 5,400 1,300 1,600 3,500 3,900 

3. Local Roadways 8,700 8,800 8,900 9,100 5,800 6,200 6,600 7,000 

Total Length (feet) 12,600 13,200 14,200 14,500 7,100 7,800 10,100 10,900 

Other Criteria 

Social Vulnerability 4 

Low-Moderate Income No 

Structures with Full Benefit 

Structures with Inundation Eliminated 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 1 2 0 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 1 2 0 

Structures with Partial Benefit 

Depth Reduced by More than 0.10 feet 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 0 0 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 0 0 0 

Total Structures Benefitted 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 1 2 0 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 1 2 0 
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Table 5.5 

Flooding Metrics Related to Overall Strategy 

Problem Area 04 

Predicted Structural Flooding Actual Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 2 5 8 14 0 0 0 0 

Residential - Multi 0 0 0 0 0 0 0 0 

Commercial 0 0 3 3 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 0 0 0 0 

Zero Tax - Other 1 1 1 1 0 0 0 0 

TOTAL 3 6 12 18 0 0 0 0 

Total Flooded 

Structures 

Imelda, 2019 11 

Harvey, 2017 82 

Memorial Day 2016 0 

Tax Day 2016 1 

Halloween 2015 3 

Memorial Day 2015 1 

FEMA Claims 42 

Repetitive Losses 8 

Non-Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

1. Interstate, Freeways, Expressways 0 0 0 0 0 0 0 0 

2. Arterials, Major Collectors 14,000 12,500 16,900 18,100 1,200 2,200 4,300 6,300 

3. Local Roadways 18,100 20,800 22,600 24,300 1,100 1,800 3,600 5,200 

Total Length (feet) 32,100 33,300 39,500 42,400 2,300 4,000 7,900 11,500 

Other Criteria 

Social Vulnerability 10 

Low-Moderate Income Yes 

Structures with Full Benefit 

Structures with Inundation Eliminated 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 3 2 5 9 

Residential - Multi 0 0 0 0 

Commercial 0 1 0 2 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 3 3 5 11 

Structures with Partial Benefit 

Depth Reduced by More than 0.10 feet 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 3 6 10 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 3 6 10 

Total Structures Benefitted 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 3 5 11 19 

Residential - Multi 0 0 0 0 

Commercial 0 1 0 2 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 3 6 11 21 
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Table 5.6 

Flooding Metrics Related to Overall Strategy 

Problem Area 05 

Predicted Structural Flooding Actual Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 0 1 0 0 0 0 

Residential - Multi 0 0 0 0 0 0 0 0 

Commercial 0 0 0 0 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 0 0 0 0 

Zero Tax - Other 0 0 0 0 0 0 0 0 

TOTAL 0 0 0 1 0 0 0 0 

Total Flooded 

Structures 

Imelda, 2019 0 

Harvey, 2017 13 

Memorial Day 2016 0 

Tax Day 2016 0 

Halloween 2015 0 

Memorial Day 2015 0 

FEMA Claims 5 

Repetitive Losses 0 

Non-Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

1. Interstate, Freeways, Expressways 0 0 0 0 0 0 0 0 

2. Arterials, Major Collectors 1,500 1,900 3,000 3,400 100 200 400 800 

3. Local Roadways 5,500 5,800 5,900 5,900 3,300 3,700 3,800 3,900 

Total Length (feet) 7,000 7,700 8,900 9,300 3,400 3,900 4,200 4,700 

Other Criteria 

Social Vulnerability 10 

Low-Moderate Income Yes 

Structures with Full Benefit 

Structures with Inundation Eliminated 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 0 0 

Residential - Multi 0 0 0 2 

Commercial 0 0 1 2 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 0 1 4 

Structures with Partial Benefit 

Depth Reduced by More than 0.10 feet 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 0 0 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 0 0 0 

Total Structures Benefitted 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 0 0 

Residential - Multi 0 0 0 2 

Commercial 0 0 1 2 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 0 1 4 
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Table 6.1 

Flooding Metrics Related to Recommended Project 

Problem Area Summary 

Predicted Structural Flooding Actual Structural Flooding 

Problem 

Area 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

01 4 7 11 20 0 0 0 0 

02 2 8 20 23 0 0 0 0 

03 7 9 18 27 0 0 0 23 

04 5 9 15 24 0 0 0 0 

05 0 0 0 3 0 0 0 0 

TOTAL 18 33 64 97 0 0 0 23 

Problem 

Area 

Historical Storm Event 

FEMA 

Claims 

Repetitive 

Losses 

Imelda 

2019 

Harvey 

2017 

Memorial Day 

2016 

Tax Day 

2016 

Halloween 

2015 

Memorial Day 

2015 TOTAL 

01 3 90 0 0 0 5 98 94 13 

02 2 98 0 0 1 0 101 120 17 

03 0 73 0 0 0 0 73 105 25 

04 11 82 0 1 3 1 98 42 8 

05 0 13 0 0 0 0 13 5 0 

TOTAL 16 356 0 1 4 6 383 366 63 

Non-Structural Flooding, Total Roadway Length (feet) 

Problem 

Area 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

01 29,900 31,000 31,800 32,600 17,900 21,200 23,200 24,900 

02 41,400 43,700 44,300 45,500 23,200 27,000 28,700 30,600 

03 12,600 13,200 14,200 14,500 7,100 7,800 10,000 10,900 

04 36,400 40,400 42,300 44,300 3,300 7,300 10,100 13,900 

05 8,200 8,700 9,300 9,700 3,500 4,200 4,800 6,200 

TOTAL 128,500 137,000 141,900 146,600 55,000 67,500 76,800 86,500 

Structures with Full Benefit Structures with Partial Benefit 

Problem Structures with Inundation Eliminated 

Area 10% AEP 4% AEP 2% AEP 1% AEP 

01 0 2 2 2 

02 0 0 1 3 

03 0 0 2 0 

04 1 0 2 5 

05 0 0 1 2 

TOTAL 1 2 8 12 

Problem Depth Reduced by More than 0.10 feet 

Area 10% AEP 4% AEP 2% AEP 1% AEP 

01 0 0 0 0 

02 0 0 0 2 

03 0 0 0 0 

04 0 1 1 2 

05 0 0 0 2 

TOTAL 0 1 1 6 

Total Structures Benefitted 

Problem 

Area 

10% 

AEP 

4% 

AEP 

2% 

AEP 

1% 

AEP 

01 0 2 2 2 

02 0 0 1 5 

03 0 0 2 0 

04 1 1 3 7 

05 0 0 1 4 

TOTAL 1 3 9 18 
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Table 6.2 

Flooding Metrics Related to Recommended Project 

Problem Area 01 

Predicted Structural Flooding Actual Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 4 7 11 20 0 0 0 0 

Residential - Multi 0 0 0 0 0 0 0 0 

Commercial 0 0 0 0 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 0 0 0 0 

Zero Tax - Other 0 0 0 0 0 0 0 0 

TOTAL 4 7 11 20 0 0 0 0 

Total Flooded 

Structures 

Imelda, 2019 3 

Harvey, 2017 90 

Memorial Day 2016 0 

Tax Day 2016 0 

Halloween 2015 0 

Memorial Day 2015 5 

FEMA Claims 94 

Repetitive Losses 13 

Non-Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

1. Interstate, Freeways, Expressways 0 0 0 0 0 0 0 0 

2. Arterials, Major Collectors 3,600 4,100 4,400 4,700 900 1,800 2,500 3,200 

3. Local Roadways 26,300 26,900 27,400 27,900 17,000 19,400 20,700 21,700 

Total Length (feet) 29,900 31,000 31,800 32,600 17,900 21,200 23,200 24,900 

Other Criteria 

Social Vulnerability 10 

Low-Moderate Income Yes 

Structures with Full Benefit 

Structures with Inundation Eliminated 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 2 1 0 

Residential - Multi 0 0 0 1 

Commercial 0 0 1 1 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 2 2 2 

Structures with Partial Benefit 

Depth Reduced by More than 0.10 feet 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 0 0 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 0 0 0 

Total Structures Benefitted 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 2 1 0 

Residential - Multi 0 0 0 1 

Commercial 0 0 1 1 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 2 2 2 
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Table 6.3 

Flooding Metrics Related to Recommended Project 

Problem Area 02 

Predicted Structural Flooding Actual Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 1 5 17 20 0 0 0 0 

Residential - Multi 1 1 1 1 0 0 0 0 

Commercial 0 2 2 2 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 0 0 0 0 

Zero Tax - Other 0 0 0 0 0 0 0 0 

TOTAL 2 8 20 23 0 0 0 0 

Total Flooded 

Structures 

Imelda, 2019 2 

Harvey, 2017 98 

Memorial Day 2016 0 

Tax Day 2016 0 

Halloween 2015 1 

Memorial Day 2015 0 

FEMA Claims 120 

Repetitive Losses 17 

Non-Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

1. Interstate, Freeways, Expressways 0 0 0 0 0 0 0 0 

2. Arterials, Major Collectors 9,300 9,800 10,000 10,600 4,000 5,900 6,400 7,000 

3. Local Roadways 32,100 33,900 34,300 34,900 19,200 21,100 22,300 23,600 

Total Length (feet) 41,400 43,700 44,300 45,500 23,200 27,000 28,700 30,600 

Other Criteria 

Social Vulnerability 4 

Low-Moderate Income No 

Structures with Full Benefit 

Structures with Inundation Eliminated 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 1 3 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 0 1 3 

Structures with Partial Benefit 

Depth Reduced by More than 0.10 feet 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 0 2 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 0 0 2 

Total Structures Benefitted 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 1 5 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 0 1 5 
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Table 6.4 

Flooding Metrics Related to Recommended Project 

Problem Area 03 

Predicted Structural Flooding Actual Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 7 8 15 21 0 0 0 19 

Residential - Multi 0 0 0 0 0 0 0 0 

Commercial 0 1 3 6 0 0 0 4 

Zero Tax - Fire/Police/Hospital 0 0 0 0 0 0 0 0 

Zero Tax - Other 0 0 0 0 0 0 0 0 

TOTAL 7 9 18 27 0 0 0 23 

Total Flooded 

Structures 

Imelda, 2019 0 

Harvey, 2017 73 

Memorial Day 2016 0 

Tax Day 2016 0 

Halloween 2015 0 

Memorial Day 2015 0 

FEMA Claims 105 

Repetitive Losses 25 

Non-Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

1. Interstate, Freeways, Expressways 0 0 0 0 0 0 0 0 

2. Arterials, Major Collectors 3,900 4,400 5,300 5,400 1,300 1,600 3,500 3,900 

3. Local Roadways 8,700 8,800 8,900 9,100 5,800 6,200 6,500 7,000 

Total Length (feet) 12,600 13,200 14,200 14,500 7,100 7,800 10,000 10,900 

Other Criteria 

Social Vulnerability 4 

Low-Moderate Income No 

Structures with Full Benefit 

Structures with Inundation Eliminated 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 2 0 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 0 2 0 

Structures with Partial Benefit 

Depth Reduced by More than 0.10 feet 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 0 0 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL FLOODING 0 0 0 0 

Total Structures Benefitted 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 2 0 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 0 2 0 
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Table 6.5 

Flooding Metrics Related to Recommended Project 

Problem Area 04 

Predicted Structural Flooding Actual Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 4 7 11 19 0 0 0 0 

Residential - Multi 0 0 0 0 0 0 0 0 

Commercial 0 1 3 4 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 0 0 0 0 

Zero Tax - Other 1 1 1 1 0 0 0 0 

TOTAL 5 9 15 24 0 0 0 0 

Total Flooded 

Structures 

Imelda, 2019 11 

Harvey, 2017 82 

Memorial Day 2016 0 

Tax Day 2016 1 

Halloween 2015 3 

Memorial Day 2015 1 

FEMA Claims 42 

Repetitive Losses 8 

Non-Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

1. Interstate, Freeways, Expressways 0 0 0 0 0 0 0 0 

2. Arterials, Major Collectors 16,000 17,800 18,500 19,100 1,500 4,000 5,400 7,400 

3. Local Roadways 20,400 22,600 23,800 25,200 1,800 3,300 4,700 6,500 

Total Length (feet) 36,400 40,400 42,300 44,300 3,300 7,300 10,100 13,900 

Other Criteria 

Social Vulnerability 10 

Low-Moderate Income Yes 

Structures with Full Benefit 

Structures with Inundation Eliminated 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 1 0 2 4 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 1 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 1 0 2 5 

Structures with Partial Benefit 

Depth Reduced by More than 0.10 feet 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 1 1 2 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL FLOODING 0 1 1 2 

Total Structures Benefitted 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 1 1 3 6 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 1 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 1 1 3 7 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_XLS\Metrics\2205\220517_RecommProject-Metrics.xlsx 5/19/2022 
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Table 6.6 

Flooding Metrics Related to Recommended Project 

Problem Area 05 

Predicted Structural Flooding Actual Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 0 1 0 0 0 0 

Residential - Multi 0 0 0 0 0 0 0 0 

Commercial 0 0 0 2 0 0 0 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 0 0 0 0 

Zero Tax - Other 0 0 0 0 0 0 0 0 

TOTAL 0 0 0 3 0 0 0 0 

Total Flooded 

Structures 

Imelda, 2019 0 

Harvey, 2017 13 

Memorial Day 2016 0 

Tax Day 2016 0 

Halloween 2015 0 

Memorial Day 2015 0 

FEMA Claims 5 

Repetitive Losses 0 

Non-Structural Flooding 

Any Depth Depth over 1' 

10% AEP 4% AEP 2% AEP 1% AEP 10% AEP 4% AEP 2% AEP 1% AEP 

1. Interstate, Freeways, Expressways 0 0 0 0 0 0 0 0 

2. Arterials, Major Collectors 2,300 2,800 3,400 3,700 200 500 1,000 2,100 

3. Local Roadways 5,900 5,900 5,900 6,000 3,300 3,700 3,800 4,100 

Total Length (feet) 8,200 8,700 9,300 9,700 3,500 4,200 4,800 6,200 

Other Criteria 

Social Vulnerability 10 

Low-Moderate Income Yes 

Structures with Full Benefit 

Structures with Inundation Eliminated 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 0 0 

Residential - Multi 0 0 0 2 

Commercial 0 0 1 0 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 0 1 2 

Structures with Partial Benefit 

Depth Reduced by More than 0.10 feet 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 0 0 

Residential - Multi 0 0 0 0 

Commercial 0 0 0 2 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL FLOODING 0 0 0 2 

Floodplain Removal from Structures 

10% AEP 4% AEP 2% AEP 1% AEP 

Residential - Single 0 0 0 0 

Residential - Multi 0 0 0 2 

Commercial 0 0 1 2 

Zero Tax - Fire/Police/Hospital 0 0 0 0 

Zero Tax - Other 0 0 0 0 

TOTAL 0 0 1 4 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_XLS\Metrics\2205\220517_RecommProject-Metrics.xlsx 5/19/2022 
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E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 7.1 

Project Scoring - Overall Strategy 

Harris County Flood Control District Project Scoring Form 

E116-00-00 Overall Strategy 

SCORING CRITERIA: 1 2 3 4 5 6 7 8 
Weight: 25% 20% 20% 10% 10% 5% 5% 5% 

Project Area: Project ID: 

Flood Risk 

(100-Year Event) 

Reduction 

Existing 

Conditions 

Drainage LOS 

Social 

Vulnerability 

Index (SVI) 

Project 

Efficiency 

Partnership 

Funding 

Long Term 

Maintenance 

Costs 

Minimize 

Environmental 

Impacts 

Potential for 

Multiple 

Benefits 

TOTAL 

SCORE 

P 01 
E116_OS-

PA01 
0.01 0.15 2.00 0.00 0.40 0.50 0.50 0.15 3.71 

P 02 
E116_OS-

PA02 
0.01 0.35 1.07 0.00 0.80 0.50 0.40 0.00 3.13 

P 03 
E116_OS-

PA03 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

P 04 
E116_OS-

PA04 
0.04 0.25 2.00 0.00 0.60 0.50 0.40 0.00 3.80 

P 05 
E116_OS-

PA05 
0.01 0.16 2.00 1.00 1.00 0.50 0.40 0.00 5.07 

LL E116_OS-All 0.07 0.95 1.68 0.00 0.60 0.30 0.40 0.00 4.00 
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Table 7.2 

Project Scoring - Overall Strategy - PA01 

Harris County Flood Control District Project Scoring Form 

USERS: 

Only type in cells that are ORANGE shaded. 

NOTES: 

GREY cells are automatic calculations (Do not type in these cells). 

* YELLOW cells  have dropdown for easy data input. Click on cell, then use drop down just outside the cell, to the Prioritization Scoring Framework VERSION: July 19, 2021 (6-7) 

TOTAL PROJECT SCORE: 

Project Area: PA01 

Project ID: E116_OS-PA01 

3.71 Project Name: 

Project Manager: 

Project Watershed: 

E116-00-00 Overall Strategy 

Zubin Sukheswalla (Pape-Dawson) 

(E) White Oak Bayou * 

1. What is the OVERALL 
project cost? 

$ 3,249,000 USD. $ 2,747,000 
DISTRICT COST

 (After Partnership / Grant) 

2. Does the project have potential for PARTNERSHIP or GRANT funding? Partnership or Grant funding is expected to cover 5% - 30% of Project Costs 

2a. If estimated partner share is known, what is the estimated partner share responsibility of project cost? 15% If unknown, enter "0%" 

* 

3a.How many structures are subject to flooding in the BASELINE 
(existing) condition? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 4 13 22 

3b.How many structures are proposed to have the FULL BENEFIT of floodplain removal for the respective events? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 0 2 1 

3c.How many structures have a proposed PARTIAL BENEFIT 
floodplain depth reduction GREATER than 0.25-feet? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 0 0 0 

4. How many linear feet of channel in the Project area have a ROW WIDTH 
less than 110-ft wide? 

2,148 FEET 0.41 MILES 

5. What is the CDC Social Vulnerability Index (SVI) of the observed Project Area? Area (Acres) Percentage Project Area: PA01 

5.a. Amount of Project Area with an SVI indicated as low level of vulnerability (0.25 or less)? 0 0% 

5.b. Amount of Project Area with an SVI indicated as low to moderate level of vulnerability (0.2501 to 0.5)? 0 0% 

5.c. Amount of Project Area with an SVI indicated as moderate to high level of vulnerability (0.5001 to 0.75)? 0 0% 
269 acres 

5.d. Amount of Project Area with an SVI indicated as high level of vulnerability (0.7501 ot more)? 268.5 100% 

6. What is the qualitative expectation of the projects need for LONG TERM MAINTENANCE? No requirements for special maintenance have been identified. * 

7. What is/are the project's potential ENVIRONMENTAL impacts? No known wetland impacts 

Is there any knowledge of CULTURAL ARTIFACTS? No 

* 

* 

8a. What is the projects potential to offer RECREATIONAL FEATURES 
as a benefit? 

50% of the Project is not expected to have potential for recreational features * 

8b. What is the projects potential to offer ENVIRONMENTAL ENHANCEMENTS 
as a benefit? 

50% of the Project has potential for environmental enhancements * 

Page 1 of 2 
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E116_OS-PA01, PM: Zubin Sukheswalla (Pape-Dawson) PA01 (E) White Oak Bayou Project Score: 3.71 

PRIORITIZATION FRAMEWORK SCORING CRITERIA Form Answers 
SCORE WEIGHT 

WEIGHTED 

SCORE 

Structure Flooding Reduction Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 0.03 25% 0.01 

Structures Fully Benefitted 
0.025 0.01 0.005 

0.025 

0.03 
0.000 0.020 0.005 

Structures Partially Benefitted (Min 0.25' depth) 
0.0125 0.005 0.0025 

0.000 
0.000 0.000 0.000 

Social Vulnerability Index (SVI) for Project Area: 

Existing Conditions Drainage Level of Service Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 

0.025 0.01 0.005 

0.100 0.130 0.110 

Channel Length 2,148 0.41 0.4 

Structures in Existing Floodplain 0.340 
0.7 

0.75 20% 0.15 

10.00 20% 2.00 
SVI indicates low level of vulnerability (less than 0.25) 

SVI indicates low to moderate level of vulnerability (Between 0.2501 and 0.5) 

SVI indicates moderate to high level of vulnerability (Between 0.5001 and 0.75) 

SVI indicates high level of vulnerability (Greater than 0.7501) 

3 

PERCENTAGE OF SERVICE AREA 

0 

4 

7 

10 

0.0% 

0.0% 

0.0% 

100.0% 

$ 266,000 Structure Value 

$ 2,747,000 District Cost 

0.0968 PEF 

4 

Project Efficiency Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 

0.025 0.01 0.005 

0.000 0.002 0.000 

0.0125 0.005 0.0025 

0.000 0.000 0.000 
0.000 

Structures Fully Benefitted 0.002 

0.00 

Structures Partially Benefitted (Min 0.25' depth) 

0.00 10% 0.00 

Partnership Funding Scoring Criteria: 

No funding partner or grant. 

Potential for partnership / grant is Unknown or expected to be less than 5% of Project Cost 

Partnership or Grant funding is expected to cover 5% - 30% of Project Costs 

Partnership or Grant funding is expected to cover 30% - 60% of Project Costs 

Partnership or Grant funding is expected to cover 60% - 90% of Project Costs 

Partnership or Grant funding is expected to cover 90% or more of Project Costs 

4.00 10% 0.40 
0 4 

2 

4 

6 

8 

10 

Long Term Maintenance Costs Scoring Criteria: 10.00 5% 0.50 
Project is expected to require extensive or specialized maintenance that will incur costs. 0 10 

Project is expected to require maintenance outside of District’s regular maintenance practices 

and will incur some additional costs. 6 

No requirements for special maintenance have been identified. 10 

Minimize Environmental Impacts Scoring Criteria: 10.00 5% 0.50 
No known wetland impacts 10 10 

Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 8 

0.1 to 0.5 acres of wetlands expected to be impacted 6 

0.5 to 2 acres of wetlands expected to be impacted 4 No 
2 to 5 acres of wetlands expected to be impacted 2 0 Yes -1 

More than 5 acres of wetlands expected to be impacted 0 No 0 

3.00 5% 0.15 

Partnership or Grant funding is expected to cover 5% - 30% of Project Costs 

No requirements for special maintenance have been identified. 

No known wetland impacts 

Modification Factor - Artifacts: 

Potential for Multiple Benefits Scoring Criteria: 

50% of the Project is not expected to have potential for recreational features 

50% of the Project has potential for recreational features 

A possible partner has been identified for potential recreational features over 50% of the Project 

A partner is expected to commit funding for potential recreational features over 50% of the 

Project 

50% of the Project is not expected to have environmental enhancement 

50% of the Project has potential for environmental enhancements 

A possible partner has been identified for potential environmental enhancements over 50% of the 

Project 

A partner is expected to commit funding for potential environmental enhancements over 50% of 

the Project 

0 

1 

2 

3 

0 

3 

4 

7 

50% of the Project is not expected to have potential for recreational features 
0 

50% of the Project has potential for environmental enhancements 
3 

Page 2 of 2 
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Table 7.3 

Project Scoring - Overall Strategy - PA02 

Harris County Flood Control District Project Scoring Form 

USERS: 

Only type in cells that are ORANGE shaded. 

NOTES: 

GREY cells are automatic calculations (Do not type in these cells). 

* YELLOW cells  have dropdown for easy data input. Click on cell, then use drop down just outside the cell, to the Prioritization Scoring Framework VERSION: July 19, 2021 (6-7) 

TOTAL PROJECT SCORE: 

Project Area: PA02 

Project ID: E116_OS-PA02 

3.13 Project Name: 

Project Manager: 

Project Watershed: 

E116-00-00 Overall Strategy 

Zubin Sukheswalla (Pape-Dawson) 

(E) White Oak Bayou * 

1. What is the OVERALL 
project cost? 

$ 14,417,000 USD. $ 3,008,000 
DISTRICT COST

 (After Partnership / Grant) 

2. Does the project have potential for PARTNERSHIP or GRANT funding? Partnership or Grant funding is expected to cover 60% - 90% of Project Costs 

2a. If estimated partner share is known, what is the estimated partner share responsibility of project cost? 79% If unknown, enter "0%" 

* 

3a.How many structures are subject to flooding in the BASELINE 
(existing) condition? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 2 21 26 

3b.How many structures are proposed to have the FULL BENEFIT of floodplain removal for the respective events? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 0 2 3 

3c.How many structures have a proposed PARTIAL BENEFIT 
floodplain depth reduction GREATER than 0.25-feet? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 0 0 0 

4. How many linear feet of channel in the Project area have a ROW WIDTH 
less than 110-ft wide? 

7,154 FEET 1.35 MILES 

5. What is the CDC Social Vulnerability Index (SVI) of the observed Project Area? Area (Acres) Percentage Project Area: PA02 

5.a. Amount of Project Area with an SVI indicated as low level of vulnerability (0.25 or less)? 157.9 38% 

5.b. Amount of Project Area with an SVI indicated as low to moderate level of vulnerability (0.2501 to 0.5)? 58.8 14% 

5.c. Amount of Project Area with an SVI indicated as moderate to high level of vulnerability (0.5001 to 0.75)? 0 0% 
415 acres 

5.d. Amount of Project Area with an SVI indicated as high level of vulnerability (0.7501 ot more)? 198.7 48% 

6. What is the qualitative expectation of the projects need for LONG TERM MAINTENANCE? No requirements for special maintenance have been identified. * 

7. What is/are the project's potential ENVIRONMENTAL impacts? Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 

Is there any knowledge of CULTURAL ARTIFACTS? No 

* 

* 

8a. What is the projects potential to offer RECREATIONAL FEATURES 
as a benefit? 

50% of the Project is not expected to have potential for recreational features * 

8b. What is the projects potential to offer ENVIRONMENTAL ENHANCEMENTS 
as a benefit? 

50% of the Project is not expected to have environmental enhancement * 
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E116_OS-PA02, PM: Zubin Sukheswalla (Pape-Dawson) PA02 (E) White Oak Bayou Project Score: 3.13 

PRIORITIZATION FRAMEWORK SCORING CRITERIA Form Answers 
SCORE WEIGHT 

WEIGHTED 

SCORE 

Structure Flooding Reduction Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 0.04 25% 0.01 

Structures Fully Benefitted 
0.025 0.01 0.005 

0.035 

0.04 
0.000 0.020 0.015 

Structures Partially Benefitted (Min 0.25' depth) 
0.0125 0.005 0.0025 

0.000 
0.000 0.000 0.000 

Social Vulnerability Index (SVI) for Project Area: 

Existing Conditions Drainage Level of Service Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 

0.025 0.01 0.005 

0.050 0.210 0.130 

Channel Length 7,154 1.35 1.4 

Structures in Existing Floodplain 0.390 
1.7 

1.74 20% 0.35 

5.35 20% 1.07 
SVI indicates low level of vulnerability (less than 0.25) 

SVI indicates low to moderate level of vulnerability (Between 0.2501 and 0.5) 

SVI indicates moderate to high level of vulnerability (Between 0.5001 and 0.75) 

SVI indicates high level of vulnerability (Greater than 0.7501) 

3 

PERCENTAGE OF SERVICE AREA 

0 

4 

7 

10 

38.0% 

14.2% 

0.0% 

47.8% 

$ 266,000 Structure Value 

$ 3,008,000 District Cost 

0.0884 PEF 

4 

Project Efficiency Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 

0.025 0.01 0.005 

0.000 0.002 0.001 

0.0125 0.005 0.0025 

0.000 0.000 0.000 
0.000 

Structures Fully Benefitted 0.003 

0.00 

Structures Partially Benefitted (Min 0.25' depth) 

0.00 10% 0.00 

Partnership Funding Scoring Criteria: 

No funding partner or grant. 

Potential for partnership / grant is Unknown or expected to be less than 5% of Project Cost 

Partnership or Grant funding is expected to cover 5% - 30% of Project Costs 

Partnership or Grant funding is expected to cover 30% - 60% of Project Costs 

Partnership or Grant funding is expected to cover 60% - 90% of Project Costs 

Partnership or Grant funding is expected to cover 90% or more of Project Costs 

8.00 10% 0.80 
0 8 

2 

4 

6 

8 

10 

Long Term Maintenance Costs Scoring Criteria: 10.00 5% 0.50 
Project is expected to require extensive or specialized maintenance that will incur costs. 0 10 

Project is expected to require maintenance outside of District’s regular maintenance practices 

and will incur some additional costs. 6 

No requirements for special maintenance have been identified. 10 

Minimize Environmental Impacts Scoring Criteria: 8.00 5% 0.40 
No known wetland impacts 10 8 

Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 8 

0.1 to 0.5 acres of wetlands expected to be impacted 6 

0.5 to 2 acres of wetlands expected to be impacted 4 No 
2 to 5 acres of wetlands expected to be impacted 2 0 Yes -1 

More than 5 acres of wetlands expected to be impacted 0 No 0 

0.00 5% 0.00 

Partnership or Grant funding is expected to cover 60% - 90% of Project Costs 

No requirements for special maintenance have been identified. 

Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 

Modification Factor - Artifacts: 

Potential for Multiple Benefits Scoring Criteria: 

50% of the Project is not expected to have potential for recreational features 

50% of the Project has potential for recreational features 

A possible partner has been identified for potential recreational features over 50% of the Project 

A partner is expected to commit funding for potential recreational features over 50% of the 

Project 

50% of the Project is not expected to have environmental enhancement 

50% of the Project has potential for environmental enhancements 

A possible partner has been identified for potential environmental enhancements over 50% of the 

Project 

A partner is expected to commit funding for potential environmental enhancements over 50% of 

the Project 

0 

1 

2 

3 

0 

3 

4 

7 

50% of the Project is not expected to have potential for recreational features 
0 

50% of the Project is not expected to have environmental enhancement 
0 

Page 2 of 2 
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Table 7.4 

Project Scoring - Overall Strategy - PA03 

Harris County Flood Control District Project Scoring Form 

USERS: 

Only type in cells that are ORANGE shaded. 

NOTES: 

GREY cells are automatic calculations (Do not type in these cells). 

* YELLOW cells  have dropdown for easy data input. Click on cell, then use drop down just outside the cell, to the Prioritization Scoring Framework VERSION: July 19, 2021 (6-7) 

TOTAL PROJECT SCORE: 

Project Area: PA03 

Project ID: E116_OS-PA03 

0.00 Project Name: 

Project Manager: 

Project Watershed: 

E116-00-00 Overall Strategy 

Zubin Sukheswalla (Pape-Dawson) 

(E) White Oak Bayou * 

1. What is the OVERALL 
project cost? 

$ - USD. $ -
DISTRICT COST

 (After Partnership / Grant) 

2. Does the project have potential for PARTNERSHIP or GRANT funding? Partnership or Grant funding is expected to cover 60% - 90% of Project Costs 

2a. If estimated partner share is known, what is the estimated partner share responsibility of project cost? 75% If unknown, enter "0%" 

* 

3a.How many structures are subject to flooding in the BASELINE 
(existing) condition? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 7 20 27 

3b.How many structures are proposed to have the FULL BENEFIT of floodplain removal for the respective events? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 7 20 27 

3c.How many structures have a proposed PARTIAL BENEFIT 
floodplain depth reduction GREATER than 0.25-feet? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 0 0 0 

4. How many linear feet of channel in the Project area have a ROW WIDTH 
less than 110-ft wide? 

1,610 FEET 0.30 MILES 

5. What is the CDC Social Vulnerability Index (SVI) of the observed Project Area? Area (Acres) Percentage Project Area: PA03 

5.a. Amount of Project Area with an SVI indicated as low level of vulnerability (0.25 or less)? 0 0% 

5.b. Amount of Project Area with an SVI indicated as low to moderate level of vulnerability (0.2501 to 0.5)? 102.5 100% 

5.c. Amount of Project Area with an SVI indicated as moderate to high level of vulnerability (0.5001 to 0.75)? 0 0% 
103 acres 

5.d. Amount of Project Area with an SVI indicated as high level of vulnerability (0.7501 ot more)? 0 0% 

6. What is the qualitative expectation of the projects need for LONG TERM MAINTENANCE? 
Project is expected to require maintenance outside of District’s regular maintenance practices 

and will incur some additional costs. 
* 

7. What is/are the project's potential ENVIRONMENTAL impacts? No known wetland impacts 

Is there any knowledge of CULTURAL ARTIFACTS? No 

* 

* 

8a. What is the projects potential to offer RECREATIONAL FEATURES 
as a benefit? 

50% of the Project has potential for recreational features * 

8b. What is the projects potential to offer ENVIRONMENTAL ENHANCEMENTS 
as a benefit? 

50% of the Project has potential for environmental enhancements * 
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E116_OS-PA03, PM: Zubin Sukheswalla (Pape-Dawson) PA03 (E) White Oak Bayou Project Score: 0.00 

PRIORITIZATION FRAMEWORK SCORING CRITERIA Form Answers 
SCORE WEIGHT 

WEIGHTED 

SCORE 

Structure Flooding Reduction Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 0.51 25% 0.00 

Structures Fully Benefitted 
0.025 0.01 0.005 

0.510 

0.51 
0.175 0.200 0.135 

Structures Partially Benefitted (Min 0.25' depth) 
0.0125 0.005 0.0025 

0.000 
0.000 0.000 0.000 

Existing Conditions Drainage Level of Service Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 0.81 20% 0.00 
0.025 0.01 0.005 

0.175 0.200 0.135 

Channel Length 1,610 0.30 0.3 

4.00 20% 0.00 

Project Efficiency Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE #DIV/0! 10% 0.00 
0.025 0.01 0.005 

#DIV/0! #DIV/0! #DIV/0! 266,000$ Structure Value 

0.0125 0.005 0.0025 -$ District Cost 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! PEF 

8.00 10% 0.00 
0 8 

2 

4 

6 

8 

10 

Long Term Maintenance Costs Scoring Criteria: 6.00 5% 0.00 
Project is expected to require extensive or specialized maintenance that will incur costs. 0 6 

Project is expected to require maintenance outside of District’s regular maintenance practices 

and will incur some additional costs. 6 

No requirements for special maintenance have been identified. 10 

Minimize Environmental Impacts Scoring Criteria: 10.00 5% 0.00 
No known wetland impacts 10 10 

Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 8 

0.1 to 0.5 acres of wetlands expected to be impacted 6 

0.5 to 2 acres of wetlands expected to be impacted 4 No 
2 to 5 acres of wetlands expected to be impacted 2 0 Yes -1 

More than 5 acres of wetlands expected to be impacted 0 No 0 

4.00 5% 0.00 

Structures in Existing Floodplain 0.510 
0.8 

#DIV/0! 

Partnership or Grant funding is expected to cover 60% - 90% of Project Costs 

Project is expected to require maintenance outside of District’s regular maintenance practices 

No known wetland impacts 

Modification Factor - Artifacts: 

Structures Fully Benefitted #DIV/0! 

#DIV/0! 

Structures Partially Benefitted (Min 0.25' depth) 

Social Vulnerability Index (SVI) for Project Area: 

SVI indicates low level of vulnerability (less than 0.25) 

SVI indicates low to moderate level of vulnerability (Between 0.2501 and 0.5) 

SVI indicates moderate to high level of vulnerability (Between 0.5001 and 0.75) 

SVI indicates high level of vulnerability (Greater than 0.7501) 

PERCENTAGE OF SERVICE AREA 

0 

4 

7 

10 

0.0% 

100.0% 

0.0% 

0.0% 

4 

Partnership Funding Scoring Criteria: 

No funding partner or grant. 

Potential for partnership / grant is Unknown or expected to be less than 5% of Project Cost 

Partnership or Grant funding is expected to cover 5% - 30% of Project Costs 

Partnership or Grant funding is expected to cover 30% - 60% of Project Costs 

Partnership or Grant funding is expected to cover 60% - 90% of Project Costs 

Partnership or Grant funding is expected to cover 90% or more of Project Costs 

5 

Potential for Multiple Benefits Scoring Criteria: 

50% of the Project is not expected to have potential for recreational features 

50% of the Project has potential for recreational features 

A possible partner has been identified for potential recreational features over 50% of the Project 

A partner is expected to commit funding for potential recreational features over 50% of the 

Project 

50% of the Project is not expected to have environmental enhancement 

50% of the Project has potential for environmental enhancements 

A possible partner has been identified for potential environmental enhancements over 50% of the 

Project 

A partner is expected to commit funding for potential environmental enhancements over 50% of 

the Project 

0 

1 

2 

3 

0 

3 

4 

7 

50% of the Project has potential for recreational features 
1 

50% of the Project has potential for environmental enhancements 
3 
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E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 7.5 

Project Scoring - Overall Strategy - PA04 

Harris County Flood Control District Project Scoring Form 

USERS: 

Only type in cells that are ORANGE shaded. 

NOTES: 

GREY cells are automatic calculations (Do not type in these cells). 

* YELLOW cells  have dropdown for easy data input. Click on cell, then use drop down just outside the cell, to the Prioritization Scoring Framework VERSION: July 19, 2021 (6-7) 

TOTAL PROJECT SCORE: 

Project Area: PA04 

Project ID: E116_OS-PA04 

3.80 Project Name: 

Project Manager: 

Project Watershed: 

E116-00-00 Overall Strategy 

Zubin Sukheswalla (Pape-Dawson) 

(E) White Oak Bayou * 

1. What is the OVERALL 
project cost? 

$ 16,042,000 USD. $ 10,520,000 
DISTRICT COST

 (After Partnership / Grant) 

2. Does the project have potential for PARTNERSHIP or GRANT funding? Partnership or Grant funding is expected to cover 30% - 60% of Project Costs 

2a. If estimated partner share is known, what is the estimated partner share responsibility of project cost? 34% If unknown, enter "0%" 

* 

3a.How many structures are subject to flooding in the BASELINE 
(existing) condition? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 6 17 29 

3b.How many structures are proposed to have the FULL BENEFIT of floodplain removal for the respective events? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 3 5 10 

3c.How many structures have a proposed PARTIAL BENEFIT 
floodplain depth reduction GREATER than 0.25-feet? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 0 0 0 

4. How many linear feet of channel in the Project area have a ROW WIDTH 
less than 110-ft wide? 

4,186 FEET 0.79 MILES 

5. What is the CDC Social Vulnerability Index (SVI) of the observed Project Area? Area (Acres) Percentage Project Area: PA04 

5.a. Amount of Project Area with an SVI indicated as low level of vulnerability (0.25 or less)? 0 0% 

5.b. Amount of Project Area with an SVI indicated as low to moderate level of vulnerability (0.2501 to 0.5)? 0 0% 

5.c. Amount of Project Area with an SVI indicated as moderate to high level of vulnerability (0.5001 to 0.75)? 0 0% 
658 acres 

5.d. Amount of Project Area with an SVI indicated as high level of vulnerability (0.7501 ot more)? 657.7 100% 

6. What is the qualitative expectation of the projects need for LONG TERM MAINTENANCE? No requirements for special maintenance have been identified. * 

7. What is/are the project's potential ENVIRONMENTAL impacts? Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 

Is there any knowledge of CULTURAL ARTIFACTS? No 

* 

* 

8a. What is the projects potential to offer RECREATIONAL FEATURES 
as a benefit? 

50% of the Project is not expected to have potential for recreational features * 

8b. What is the projects potential to offer ENVIRONMENTAL ENHANCEMENTS 
as a benefit? 

50% of the Project is not expected to have environmental enhancement * 
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7 

E116_OS-PA04, PM: Zubin Sukheswalla (Pape-Dawson) PA04 (E) White Oak Bayou Project Score: 3.80 

PRIORITIZATION FRAMEWORK SCORING CRITERIA Form Answers 
SCORE WEIGHT 

WEIGHTED 

SCORE 

Structure Flooding Reduction Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 0.18 25% 0.04 

Structures Fully Benefitted 
0.025 0.01 0.005 

0.175 

0.18 
0.075 0.050 0.050 

Structures Partially Benefitted (Min 0.25' depth) 
0.0125 0.005 0.0025 

0.000 
0.000 0.000 0.000 

Social Vulnerability Index (SVI) for Project Area: 

Existing Conditions Drainage Level of Service Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 

0.025 0.01 0.005 

0.150 0.170 0.145 

Channel Length 4,186 0.79 0.8 

Structures in Existing Floodplain 0.465 
1.3 

1.26 20% 0.25 

10.00 20% 2.00 
SVI indicates low level of vulnerability (less than 0.25) 

SVI indicates low to moderate level of vulnerability (Between 0.2501 and 0.5) 

SVI indicates moderate to high level of vulnerability (Between 0.5001 and 0.75) 

SVI indicates high level of vulnerability (Greater than 0.7501) 

3 

PERCENTAGE OF SERVICE AREA 

0 

4 

7 

10 

0.0% 

0.0% 

0.0% 

100.0% 

$ 266,000 Structure Value 

########## District Cost 

0.0253 PEF 

4 

Project Efficiency Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 

0.025 0.01 0.005 

0.002 0.001 0.001 

0.0125 0.005 0.0025 

0.000 0.000 0.000 
0.000 

Structures Fully Benefitted 0.004 

0.00 

Structures Partially Benefitted (Min 0.25' depth) 

0.00 10% 0.00 

Partnership Funding Scoring Criteria: 

No funding partner or grant. 

Potential for partnership / grant is Unknown or expected to be less than 5% of Project Cost 

Partnership or Grant funding is expected to cover 5% - 30% of Project Costs 

Partnership or Grant funding is expected to cover 30% - 60% of Project Costs 

Partnership or Grant funding is expected to cover 60% - 90% of Project Costs 

Partnership or Grant funding is expected to cover 90% or more of Project Costs 

6.00 10% 0.60 
0 6 

2 

4 

6 

8 

10 

Long Term Maintenance Costs Scoring Criteria: 10.00 5% 0.50 
Project is expected to require extensive or specialized maintenance that will incur costs. 0 10 

Project is expected to require maintenance outside of District’s regular maintenance practices 

and will incur some additional costs. 6 

No requirements for special maintenance have been identified. 10 

Minimize Environmental Impacts Scoring Criteria: 8.00 5% 0.40 
No known wetland impacts 10 8 

Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 8 

0.1 to 0.5 acres of wetlands expected to be impacted 6 

0.5 to 2 acres of wetlands expected to be impacted 4 No 
2 to 5 acres of wetlands expected to be impacted 2 0 Yes -1 

More than 5 acres of wetlands expected to be impacted 0 No 0 

0.00 5% 0.00 

Partnership or Grant funding is expected to cover 30% - 60% of Project Costs 

No requirements for special maintenance have been identified. 

Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 

Modification Factor - Artifacts: 

Potential for Multiple Benefits Scoring Criteria: 

50% of the Project is not expected to have potential for recreational features 

50% of the Project has potential for recreational features 

A possible partner has been identified for potential recreational features over 50% of the Project 

A partner is expected to commit funding for potential recreational features over 50% of the 

Project 

50% of the Project is not expected to have environmental enhancement 

50% of the Project has potential for environmental enhancements 

A possible partner has been identified for potential environmental enhancements over 50% of the 

Project 

A partner is expected to commit funding for potential environmental enhancements over 50% of 

the Project 

0 

1 

2 

3 

0 

3 

4 

7 

50% of the Project is not expected to have potential for recreational features 
0 

50% of the Project is not expected to have environmental enhancement 
0 
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E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 7.6 

Project Scoring - Overall Strategy - PA05 

Harris County Flood Control District Project Scoring Form 

USERS: 

Only type in cells that are ORANGE shaded. 

NOTES: 

GREY cells are automatic calculations (Do not type in these cells). 

* YELLOW cells  have dropdown for easy data input. Click on cell, then use drop down just outside the cell, to the Prioritization Scoring Framework VERSION: July 19, 2021 (6-7) 

TOTAL PROJECT SCORE: 

Project Area: PA05 

Project ID: E116_OS-PA05 

5.07 Project Name: 

Project Manager: 

Project Watershed: 

E116-00-00 Overall Strategy 

Zubin Sukheswalla (Pape-Dawson) 

(E) White Oak Bayou * 

1. What is the OVERALL 
project cost? 

$ 1,284,000 USD. $ 0 
DISTRICT COST

 (After Partnership / Grant) 

2. Does the project have potential for PARTNERSHIP or GRANT funding? Partnership or Grant funding is expected to cover 90% or more of Project Costs 

2a. If estimated partner share is known, what is the estimated partner share responsibility of project cost? 100% If unknown, enter "0%" 

* 

3a.How many structures are subject to flooding in the BASELINE 
(existing) condition? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 0 1 5 

3b.How many structures are proposed to have the FULL BENEFIT of floodplain removal for the respective events? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 0 1 4 

3c.How many structures have a proposed PARTIAL BENEFIT 
floodplain depth reduction GREATER than 0.25-feet? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 0 0 0 

4. How many linear feet of channel in the Project area have a ROW WIDTH 
less than 110-ft wide? 

4,106 FEET 0.78 MILES 

5. What is the CDC Social Vulnerability Index (SVI) of the observed Project Area? Area (Acres) Percentage Project Area: PA05 

5.a. Amount of Project Area with an SVI indicated as low level of vulnerability (0.25 or less)? 0 0% 

5.b. Amount of Project Area with an SVI indicated as low to moderate level of vulnerability (0.2501 to 0.5)? 0 0% 

5.c. Amount of Project Area with an SVI indicated as moderate to high level of vulnerability (0.5001 to 0.75)? 0 0% 
134 acres 

5.d. Amount of Project Area with an SVI indicated as high level of vulnerability (0.7501 ot more)? 133.5 100% 

6. What is the qualitative expectation of the projects need for LONG TERM MAINTENANCE? No requirements for special maintenance have been identified. * 

7. What is/are the project's potential ENVIRONMENTAL impacts? Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 

Is there any knowledge of CULTURAL ARTIFACTS? No 

* 

* 

8a. What is the projects potential to offer RECREATIONAL FEATURES 
as a benefit? 

50% of the Project is not expected to have potential for recreational features * 

8b. What is the projects potential to offer ENVIRONMENTAL ENHANCEMENTS 
as a benefit? 

50% of the Project is not expected to have environmental enhancement * 
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7 

E116_OS-PA05, PM: Zubin Sukheswalla (Pape-Dawson) PA05 (E) White Oak Bayou Project Score: 5.07 

PRIORITIZATION FRAMEWORK SCORING CRITERIA Form Answers 
SCORE WEIGHT 

WEIGHTED 

SCORE 

Structure Flooding Reduction Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 0.03 25% 0.01 

Structures Fully Benefitted 
0.025 0.01 0.005 

0.030 

0.03 
0.000 0.010 0.020 

Structures Partially Benefitted (Min 0.25' depth) 
0.0125 0.005 0.0025 

0.000 
0.000 0.000 0.000 

Existing Conditions Drainage Level of Service Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 0.81 20% 0.16 
0.025 0.01 0.005 

0.000 0.010 0.025 

Channel Length 4,106 0.78 0.8 

10.00 20% 2.00 

Project Efficiency Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 10.00 10% 1.00 
0.025 0.01 0.005 

0.000 2071651.149 4143302.298 266,000$ Structure Value 

0.0125 0.005 0.0025 0$ District Cost 

0.000 0.000 0.000 ########### PEF 

10.00 10% 1.00 
0 10 

2 

4 

6 

8 

10 

Long Term Maintenance Costs Scoring Criteria: 10.00 5% 0.50 
Project is expected to require extensive or specialized maintenance that will incur costs. 0 10 

Project is expected to require maintenance outside of District’s regular maintenance practices 

and will incur some additional costs. 6 

No requirements for special maintenance have been identified. 10 

Minimize Environmental Impacts Scoring Criteria: 8.00 5% 0.40 
No known wetland impacts 10 8 

Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 8 

0.1 to 0.5 acres of wetlands expected to be impacted 6 

0.5 to 2 acres of wetlands expected to be impacted 4 No 
2 to 5 acres of wetlands expected to be impacted 2 0 Yes -1 

More than 5 acres of wetlands expected to be impacted 0 No 0 

0.00 5% 0.00 

Structures in Existing Floodplain 0.035 
0.8 

0.000 

Partnership or Grant funding is expected to cover 90% or more of Project Costs 

No requirements for special maintenance have been identified. 

Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 

Modification Factor - Artifacts: 

Structures Fully Benefitted 6214953.447 

10.00 

Structures Partially Benefitted (Min 0.25' depth) 

Social Vulnerability Index (SVI) for Project Area: 

SVI indicates low level of vulnerability (less than 0.25) 

SVI indicates low to moderate level of vulnerability (Between 0.2501 and 0.5) 

SVI indicates moderate to high level of vulnerability (Between 0.5001 and 0.75) 

SVI indicates high level of vulnerability (Greater than 0.7501) 

PERCENTAGE OF SERVICE AREA 

0 

4 

7 

10 

0.0% 

0.0% 

0.0% 

100.0% 

4 

Partnership Funding Scoring Criteria: 

No funding partner or grant. 

Potential for partnership / grant is Unknown or expected to be less than 5% of Project Cost 

Partnership or Grant funding is expected to cover 5% - 30% of Project Costs 

Partnership or Grant funding is expected to cover 30% - 60% of Project Costs 

Partnership or Grant funding is expected to cover 60% - 90% of Project Costs 

Partnership or Grant funding is expected to cover 90% or more of Project Costs 

5 

Potential for Multiple Benefits Scoring Criteria: 

50% of the Project is not expected to have potential for recreational features 

50% of the Project has potential for recreational features 

A possible partner has been identified for potential recreational features over 50% of the Project 

A partner is expected to commit funding for potential recreational features over 50% of the 

Project 

50% of the Project is not expected to have environmental enhancement 

50% of the Project has potential for environmental enhancements 

A possible partner has been identified for potential environmental enhancements over 50% of the 

Project 

A partner is expected to commit funding for potential environmental enhancements over 50% of 

the Project 

0 

1 

2 

3 

0 

3 

4 

7 

50% of the Project is not expected to have potential for recreational features 
0 

50% of the Project is not expected to have environmental enhancement 
0 
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E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 7.7 

Project Scoring - Overall Strategy - All PA 

Harris County Flood Control District Project Scoring Form 

USERS: 

Only type in cells that are ORANGE shaded. 

NOTES: 

GREY cells are automatic calculations (Do not type in these cells). 

* YELLOW cells  have dropdown for easy data input. Click on cell, then use drop down just outside the cell, to the Prioritization Scoring Framework VERSION: July 19, 2021 (6-7) 

TOTAL PROJECT SCORE: 

Project Area: ALL 

Project ID: E116_OS-All 

4.00 Project Name: 

Project Manager: 

Project Watershed: 

E116-00-00 Overall Strategy 

Zubin Sukheswalla (Pape-Dawson) 

(E) White Oak Bayou * 

1. What is the OVERALLproject cost? $ 34,997,000 USD. $ 16,278,000 
DISTRICT COST

 (After Partnership / Grant) 

2. Does the project have potential for PARTNERSHIP or GRANT funding? Partnership or Grant funding is expected to cover 30% - 60% of Project Costs 

2a. If estimated partner share is known, what is the estimated partner share responsibility of project cost? 53% If unknown, enter "0%" 

* 

3a.How many structures are subject to flooding in the BASELINE(existing) condition? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 19 72 109 

3b.How many structures are proposed to have the FULL BENEFIT of floodplain removal for the respective events? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 3 12 18 

3c.How many structures have a proposed PARTIAL BENEFITfloodplain depth reduction GREATER than 0.25-feet? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 0 0 0 

4. How many linear feet of channel in the Project area have a ROW WIDTHless than 110-ft wide? 18,304 FEET 3.47 MILES 

5. What is the CDC Social Vulnerability Index (SVI) of the observed Project Area? Area (Acres) Percentage Project Area: ALL 

5.a. Amount of Project Area with an SVI indicated as low level of vulnerability (0.25 or less)? 157.9 10% 

5.b. Amount of Project Area with an SVI indicated as low to moderate level of vulnerability (0.2501 to 0.5)? 161.3 10% 

5.c. Amount of Project Area with an SVI indicated as moderate to high level of vulnerability (0.5001 to 0.75)? 0 0% 
1578 acres 

5.d. Amount of Project Area with an SVI indicated as high level of vulnerability (0.7501 ot more)? 1258.4 80% 

6. What is the qualitative expectation of the projects need for LONG TERM MAINTENANCE? 
Project is expected to require maintenance outside of District’s regular maintenance practices 

and will incur some additional costs. 
* 

7. What is/are the project's potential ENVIRONMENTAL impacts? Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 

Is there any knowledge of CULTURAL ARTIFACTS? No 

* 

* 

8a. What is the projects potential to offer RECREATIONAL FEATURESas a benefit? 50% of the Project is not expected to have potential for recreational features * 

8b. What is the projects potential to offer ENVIRONMENTAL ENHANCEMENTSas a benefit? 50% of the Project is not expected to have environmental enhancement * 
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E116_OS-All, PM: Zubin Sukheswalla (Pape-Dawson) ALL (E) White Oak Bayou Project Score: 4.00 

PRIORITIZATION FRAMEWORK SCORING CRITERIA Form Answers 
SCORE WEIGHT 

WEIGHTED 

SCORE 

Structure Flooding Reduction Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 0.29 25% 0.07 

Structures Fully Benefitted 
0.025 0.01 0.005 

0.285 

0.29 
0.075 0.120 0.090 

Structures Partially Benefitted (Min 0.25' depth) 
0.0125 0.005 0.0025 

0.000 
0.000 0.000 0.000 

Social Vulnerability Index (SVI) for Project Area: 

Existing Conditions Drainage Level of Service Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 

0.025 0.01 0.005 

0.475 0.720 0.545 

Channel Length 18,304 3.47 3.0 

Structures in Existing Floodplain 1.740 
4.7 

4.74 20% 0.95 

8.39 20% 1.68 
SVI indicates low level of vulnerability (less than 0.25) 

SVI indicates low to moderate level of vulnerability (Between 0.2501 and 0.5) 

SVI indicates moderate to high level of vulnerability (Between 0.5001 and 0.75) 

SVI indicates high level of vulnerability (Greater than 0.7501) 

3 

PERCENTAGE OF SERVICE AREA 

0 

4 

7 

10 

10.0% 

10.2% 

0.0% 

79.8% 

$ 266,000 Structure Value 

########## District Cost 

0.0163 PEF 

4 

Project Efficiency Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 

0.025 0.01 0.005 

0.001 0.002 0.001 

0.0125 0.005 0.0025 

0.000 0.000 0.000 

0.00 

Structures Partially Benefitted (Min 0.25' depth) 0.000 

Structures Fully Benefitted 0.004 

0.00 10% 0.00 

Partnership Funding Scoring Criteria: 

No funding partner or grant. 

Potential for partnership / grant is Unknown or expected to be less than 5% of Project Cost 

Partnership or Grant funding is expected to cover 5% - 30% of Project Costs 

Partnership or Grant funding is expected to cover 30% - 60% of Project Costs 

Partnership or Grant funding is expected to cover 60% - 90% of Project Costs 

Partnership or Grant funding is expected to cover 90% or more of Project Costs 

6.00 10% 0.60 
0 6 

2 

4 

6 

8 

10 

Long Term Maintenance Costs Scoring Criteria: 6.00 5% 0.30 
Project is expected to require extensive or specialized maintenance that will incur costs. 0 6 

Project is expected to require maintenance outside of District’s regular maintenance practices 

and will incur some additional costs. 6 

No requirements for special maintenance have been identified. 10 

Minimize Environmental Impacts Scoring Criteria: 8.00 5% 0.40 
No known wetland impacts 10 8 

Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 8 

0.1 to 0.5 acres of wetlands expected to be impacted 6 

0.5 to 2 acres of wetlands expected to be impacted 4 No 
2 to 5 acres of wetlands expected to be impacted 2 0 Yes -1 

More than 5 acres of wetlands expected to be impacted 0 No 0 

0.00 5% 0.00 

Partnership or Grant funding is expected to cover 30% - 60% of Project Costs 

Project is expected to require maintenance outside of District’s regular maintenance practices 

Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 

Modification Factor - Artifacts: 

Potential for Multiple Benefits Scoring Criteria: 

50% of the Project is not expected to have potential for recreational features 

50% of the Project has potential for recreational features 

A possible partner has been identified for potential recreational features over 50% of the Project 

A partner is expected to commit funding for potential recreational features over 50% of the 

Project 

50% of the Project is not expected to have environmental enhancement 

50% of the Project has potential for environmental enhancements 

A possible partner has been identified for potential environmental enhancements over 50% of the 

Project 

A partner is expected to commit funding for potential environmental enhancements over 50% of 

the Project 

0 

1 

2 

3 

0 

3 

4 

7 

50% of the Project is not expected to have potential for recreational features 
0 

50% of the Project is not expected to have environmental enhancement 
0 
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E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 
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Table 7.8 

Project Scoring - Recommended Project 

Harris County Flood Control District Project Scoring Form 

E116-00-00 Recommended Project 

SCORING CRITERIA: 1 2 3 4 5 6 7 8 
Weight: 25% 20% 20% 10% 10% 5% 5% 5% 

Project Area: Project ID: 

Flood Risk 

(100-Year Event) 

Reduction 

Existing 

Conditions 

Drainage LOS 

Social 

Vulnerability 

Index (SVI) 

Project 

Efficiency 

Partnership 

Funding 

Long Term 

Maintenance 

Costs 

Minimize 

Environmental 

Impacts 

Potential for 

Multiple 

Benefits 

TOTAL 

SCORE 

P 01 
E116_RP-

PA01 
0.01 0.15 2.00 0.00 0.40 0.50 0.50 0.15 3.71 

P 02 
E116_RP-

PA02 
0.01 0.35 1.07 0.00 0.40 0.50 0.40 0.00 2.73 

P 04 
E116_RP-

PA04 
0.01 0.25 2.00 0.00 0.00 0.50 0.40 0.00 3.16 

LL E116_RP-All 0.04 0.86 1.68 0.00 0.40 0.30 0.40 0.15 3.83 



  

       

       

   

 

E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 7.9 

Project Scoring - Recommended Project - PA01 

Harris County Flood Control District Project Scoring Form 

USERS: 

Only type in cells that are ORANGE shaded. 

NOTES: 

GREY cells are automatic calculations (Do not type in these cells). 

* YELLOW cells  have dropdown for easy data input. Click on cell, then use drop down just outside the cell, to the Prioritization Scoring Framework VERSION: July 19, 2021 (6-7) 

TOTAL PROJECT SCORE: 

Project Area: PA01 

Project ID: E116_RP-PA01 

3.71 Project Name: 

Project Manager: 

Project Watershed: 

E116-00-00 Recommended Project 

Zubin Sukheswalla (Pape-Dawson) 

(E) White Oak Bayou * 

1. What is the OVERALL 
project cost? 

$ 3,250,000 USD. $ 2,748,000 
DISTRICT COST

 (After Partnership / Grant) 

2. Does the project have potential for PARTNERSHIP or GRANT funding? Partnership or Grant funding is expected to cover 5% - 30% of Project Costs 

2a. If estimated partner share is known, what is the estimated partner share responsibility of project cost? 15% If unknown, enter "0%" 

* 

3a.How many structures are subject to flooding in the BASELINE 
(existing) condition? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 4 13 22 

3b.How many structures are proposed to have the FULL BENEFIT of floodplain removal for the respective events? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 0 2 1 

3c.How many structures have a proposed PARTIAL BENEFIT 
floodplain depth reduction GREATER than 0.25-feet? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 0 0 0 

4. How many linear feet of channel in the Project area have a ROW WIDTH 
less than 110-ft wide? 

2,148 FEET 0.41 MILES 

5. What is the CDC Social Vulnerability Index (SVI) of the observed Project Area? Area (Acres) Percentage Project Area: PA01 

5.a. Amount of Project Area with an SVI indicated as low level of vulnerability (0.25 or less)? 0 0% 

5.b. Amount of Project Area with an SVI indicated as low to moderate level of vulnerability (0.2501 to 0.5)? 0 0% 

5.c. Amount of Project Area with an SVI indicated as moderate to high level of vulnerability (0.5001 to 0.75)? 0 0% 
269 acres 

5.d. Amount of Project Area with an SVI indicated as high level of vulnerability (0.7501 ot more)? 268.5 100% 

6. What is the qualitative expectation of the projects need for LONG TERM MAINTENANCE? No requirements for special maintenance have been identified. * 

7. What is/are the project's potential ENVIRONMENTAL impacts? No known wetland impacts 

Is there any knowledge of CULTURAL ARTIFACTS? No 

* 

* 

8a. What is the projects potential to offer RECREATIONAL FEATURES 
as a benefit? 

50% of the Project is not expected to have potential for recreational features * 

8b. What is the projects potential to offer ENVIRONMENTAL ENHANCEMENTS 
as a benefit? 

50% of the Project has potential for environmental enhancements * 
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E116_RP-PA01, PM: Zubin Sukheswalla (Pape-Dawson) PA01 (E) White Oak Bayou Project Score: 3.71 

PRIORITIZATION FRAMEWORK SCORING CRITERIA Form Answers 
SCORE WEIGHT 

WEIGHTED 

SCORE 

Structure Flooding Reduction Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 0.03 25% 0.01 

Structures Fully Benefitted 
0.025 0.01 0.005 

0.025 

0.03 
0.000 0.020 0.005 

Structures Partially Benefitted (Min 0.25' depth) 
0.0125 0.005 0.0025 

0.000 
0.000 0.000 0.000 

Social Vulnerability Index (SVI) for Project Area: 

Existing Conditions Drainage Level of Service Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 

0.025 0.01 0.005 

0.100 0.130 0.110 

Channel Length 2,148 0.41 0.4 

Structures in Existing Floodplain 0.340 
0.7 

0.75 20% 0.15 

10.00 20% 2.00 
SVI indicates low level of vulnerability (less than 0.25) 

SVI indicates low to moderate level of vulnerability (Between 0.2501 and 0.5) 

SVI indicates moderate to high level of vulnerability (Between 0.5001 and 0.75) 

SVI indicates high level of vulnerability (Greater than 0.7501) 

3 

PERCENTAGE OF SERVICE AREA 

0 

4 

7 

10 

0.0% 

0.0% 

0.0% 

100.0% 

$ 266,000 Structure Value 

$ 2,748,000 District Cost 

0.0968 PEF 

4 

Project Efficiency Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 

0.025 0.01 0.005 

0.000 0.002 0.000 

0.0125 0.005 0.0025 

0.000 0.000 0.000 
0.000 

Structures Fully Benefitted 0.002 

0.00 

Structures Partially Benefitted (Min 0.25' depth) 

0.00 10% 0.00 

Partnership Funding Scoring Criteria: 

No funding partner or grant. 

Potential for partnership / grant is Unknown or expected to be less than 5% of Project Cost 

Partnership or Grant funding is expected to cover 5% - 30% of Project Costs 

Partnership or Grant funding is expected to cover 30% - 60% of Project Costs 

Partnership or Grant funding is expected to cover 60% - 90% of Project Costs 

Partnership or Grant funding is expected to cover 90% or more of Project Costs 

4.00 10% 0.40 
0 4 

2 

4 

6 

8 

10 

Long Term Maintenance Costs Scoring Criteria: 10.00 5% 0.50 
Project is expected to require extensive or specialized maintenance that will incur costs. 0 10 

Project is expected to require maintenance outside of District’s regular maintenance practices 

and will incur some additional costs. 6 

No requirements for special maintenance have been identified. 10 

Minimize Environmental Impacts Scoring Criteria: 10.00 5% 0.50 
No known wetland impacts 10 10 

Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 8 

0.1 to 0.5 acres of wetlands expected to be impacted 6 

0.5 to 2 acres of wetlands expected to be impacted 4 No 
2 to 5 acres of wetlands expected to be impacted 2 0 Yes -1 

More than 5 acres of wetlands expected to be impacted 0 No 0 

3.00 5% 0.15 

Partnership or Grant funding is expected to cover 5% - 30% of Project Costs 

No requirements for special maintenance have been identified. 

No known wetland impacts 

Modification Factor - Artifacts: 

Potential for Multiple Benefits Scoring Criteria: 

50% of the Project is not expected to have potential for recreational features 

50% of the Project has potential for recreational features 

A possible partner has been identified for potential recreational features over 50% of the Project 

A partner is expected to commit funding for potential recreational features over 50% of the 

Project 

50% of the Project is not expected to have environmental enhancement 

50% of the Project has potential for environmental enhancements 

A possible partner has been identified for potential environmental enhancements over 50% of the 

Project 

A partner is expected to commit funding for potential environmental enhancements over 50% of 

the Project 

0 

1 

2 

3 

0 

3 

4 

7 

50% of the Project is not expected to have potential for recreational features 
0 

50% of the Project has potential for environmental enhancements 
3 
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E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 7.10 

Project Scoring - Recommended Project - PA02 

Harris County Flood Control District Project Scoring Form 

USERS: 

Only type in cells that are ORANGE shaded. 

NOTES: 

GREY cells are automatic calculations (Do not type in these cells). 

* YELLOW cells  have dropdown for easy data input. Click on cell, then use drop down just outside the cell, to the Prioritization Scoring Framework VERSION: July 19, 2021 (6-7) 

TOTAL PROJECT SCORE: 

Project Area: PA02 

Project ID: E116_RP-PA02 

2.73 Project Name: 

Project Manager: 

Project Watershed: 

E116-00-00 Recommended Project 

Zubin Sukheswalla (Pape-Dawson) 

(E) White Oak Bayou * 

1. What is the OVERALL 
project cost? 

$ 3,853,000 USD. $ 3,008,000 
DISTRICT COST

 (After Partnership / Grant) 

2. Does the project have potential for PARTNERSHIP or GRANT funding? Partnership or Grant funding is expected to cover 5% - 30% of Project Costs 

2a. If estimated partner share is known, what is the estimated partner share responsibility of project cost? 22% If unknown, enter "0%" 

* 

3a.How many structures are subject to flooding in the BASELINE 
(existing) condition? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 2 21 26 

3b.How many structures are proposed to have the FULL BENEFIT of floodplain removal for the respective events? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 0 1 3 

3c.How many structures have a proposed PARTIAL BENEFIT 
floodplain depth reduction GREATER than 0.25-feet? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 0 0 0 

4. How many linear feet of channel in the Project area have a ROW WIDTH 
less than 110-ft wide? 

7,154 FEET 1.35 MILES 

5. What is the CDC Social Vulnerability Index (SVI) of the observed Project Area? Area (Acres) Percentage Project Area: PA02 

5.a. Amount of Project Area with an SVI indicated as low level of vulnerability (0.25 or less)? 157.9 38% 

5.b. Amount of Project Area with an SVI indicated as low to moderate level of vulnerability (0.2501 to 0.5)? 58.8 14% 

5.c. Amount of Project Area with an SVI indicated as moderate to high level of vulnerability (0.5001 to 0.75)? 0 0% 
415 acres 

5.d. Amount of Project Area with an SVI indicated as high level of vulnerability (0.7501 ot more)? 198.7 48% 

6. What is the qualitative expectation of the projects need for LONG TERM MAINTENANCE? No requirements for special maintenance have been identified. * 

7. What is/are the project's potential ENVIRONMENTAL impacts? Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 

Is there any knowledge of CULTURAL ARTIFACTS? No 

* 

* 

8a. What is the projects potential to offer RECREATIONAL FEATURES 
as a benefit? 

50% of the Project is not expected to have potential for recreational features * 

8b. What is the projects potential to offer ENVIRONMENTAL ENHANCEMENTS 
as a benefit? 

50% of the Project is not expected to have environmental enhancement * 
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E116_RP-PA02, PM: Zubin Sukheswalla (Pape-Dawson) PA02 (E) White Oak Bayou Project Score: 2.73 

PRIORITIZATION FRAMEWORK SCORING CRITERIA Form Answers 
SCORE WEIGHT 

WEIGHTED 

SCORE 

Structure Flooding Reduction Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 0.03 25% 0.01 

Structures Fully Benefitted 
0.025 0.01 0.005 

0.025 

0.03 
0.000 0.010 0.015 

Structures Partially Benefitted (Min 0.25' depth) 
0.0125 0.005 0.0025 

0.000 
0.000 0.000 0.000 

Social Vulnerability Index (SVI) for Project Area: 

Existing Conditions Drainage Level of Service Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 

0.025 0.01 0.005 

0.050 0.210 0.130 

Channel Length 7,154 1.35 1.4 

Structures in Existing Floodplain 0.390 
1.7 

1.74 20% 0.35 

5.35 20% 1.07 
SVI indicates low level of vulnerability (less than 0.25) 

SVI indicates low to moderate level of vulnerability (Between 0.2501 and 0.5) 

SVI indicates moderate to high level of vulnerability (Between 0.5001 and 0.75) 

SVI indicates high level of vulnerability (Greater than 0.7501) 

3 

PERCENTAGE OF SERVICE AREA 

0 

4 

7 

10 

38.0% 

14.2% 

0.0% 

47.8% 

$ 266,000 Structure Value 

$ 3,008,000 District Cost 

0.0884 PEF 

4 

Project Efficiency Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 

0.025 0.01 0.005 

0.000 0.001 0.001 

0.0125 0.005 0.0025 

0.000 0.000 0.000 
0.000 

Structures Fully Benefitted 0.002 

0.00 

Structures Partially Benefitted (Min 0.25' depth) 

0.00 10% 0.00 

Partnership Funding Scoring Criteria: 

No funding partner or grant. 

Potential for partnership / grant is Unknown or expected to be less than 5% of Project Cost 

Partnership or Grant funding is expected to cover 5% - 30% of Project Costs 

Partnership or Grant funding is expected to cover 30% - 60% of Project Costs 

Partnership or Grant funding is expected to cover 60% - 90% of Project Costs 

Partnership or Grant funding is expected to cover 90% or more of Project Costs 

4.00 10% 0.40 
0 4 

2 

4 

6 

8 

10 

Long Term Maintenance Costs Scoring Criteria: 10.00 5% 0.50 
Project is expected to require extensive or specialized maintenance that will incur costs. 0 10 

Project is expected to require maintenance outside of District’s regular maintenance practices 

and will incur some additional costs. 6 

No requirements for special maintenance have been identified. 10 

Minimize Environmental Impacts Scoring Criteria: 8.00 5% 0.40 
No known wetland impacts 10 8 

Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 8 

0.1 to 0.5 acres of wetlands expected to be impacted 6 

0.5 to 2 acres of wetlands expected to be impacted 4 No 
2 to 5 acres of wetlands expected to be impacted 2 0 Yes -1 

More than 5 acres of wetlands expected to be impacted 0 No 0 

0.00 5% 0.00 

Partnership or Grant funding is expected to cover 5% - 30% of Project Costs 

No requirements for special maintenance have been identified. 

Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 

Modification Factor - Artifacts: 

Potential for Multiple Benefits Scoring Criteria: 

50% of the Project is not expected to have potential for recreational features 

50% of the Project has potential for recreational features 

A possible partner has been identified for potential recreational features over 50% of the Project 

A partner is expected to commit funding for potential recreational features over 50% of the 

Project 

50% of the Project is not expected to have environmental enhancement 

50% of the Project has potential for environmental enhancements 

A possible partner has been identified for potential environmental enhancements over 50% of the 

Project 

A partner is expected to commit funding for potential environmental enhancements over 50% of 

the Project 

0 

1 

2 

3 

0 

3 

4 

7 

50% of the Project is not expected to have potential for recreational features 
0 

50% of the Project is not expected to have environmental enhancement 
0 
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E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 7.11 

Project Scoring - Recommended Project - PA04 

Harris County Flood Control District Project Scoring Form 

USERS: 

Only type in cells that are ORANGE shaded. 

NOTES: 

GREY cells are automatic calculations (Do not type in these cells). 

* YELLOW cells  have dropdown for easy data input. Click on cell, then use drop down just outside the cell, to the Prioritization Scoring Framework VERSION: July 19, 2021 (6-7) 

TOTAL PROJECT SCORE: 

Project Area: PA04 

Project ID: E116_RP-PA04 

3.16 Project Name: 

Project Manager: 

Project Watershed: 

E116-00-00 Recommended Project 

Zubin Sukheswalla (Pape-Dawson) 

(E) White Oak Bayou * 

1. What is the OVERALL 
project cost? 

$ 2,749,000 USD. $ 2,749,000 
DISTRICT COST

 (After Partnership / Grant) 

2. Does the project have potential for PARTNERSHIP or GRANT funding? No funding partner or grant. 

2a. If estimated partner share is known, what is the estimated partner share responsibility of project cost? 0% If unknown, enter "0%" 

* 

3a.How many structures are subject to flooding in the BASELINE 
(existing) condition? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 6 17 29 

3b.How many structures are proposed to have the FULL BENEFIT of floodplain removal for the respective events? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 0 2 4 

3c.How many structures have a proposed PARTIAL BENEFIT 
floodplain depth reduction GREATER than 0.25-feet? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 0 0 0 

4. How many linear feet of channel in the Project area have a ROW WIDTH 
less than 110-ft wide? 

4,186 FEET 0.79 MILES 

5. What is the CDC Social Vulnerability Index (SVI) of the observed Project Area? Area (Acres) Percentage Project Area: PA04 

5.a. Amount of Project Area with an SVI indicated as low level of vulnerability (0.25 or less)? 0 0% 

5.b. Amount of Project Area with an SVI indicated as low to moderate level of vulnerability (0.2501 to 0.5)? 0 0% 

5.c. Amount of Project Area with an SVI indicated as moderate to high level of vulnerability (0.5001 to 0.75)? 0 0% 
658 acres 

5.d. Amount of Project Area with an SVI indicated as high level of vulnerability (0.7501 ot more)? 657.7 100% 

6. What is the qualitative expectation of the projects need for LONG TERM MAINTENANCE? No requirements for special maintenance have been identified. * 

7. What is/are the project's potential ENVIRONMENTAL impacts? Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 

Is there any knowledge of CULTURAL ARTIFACTS? No 

* 

* 

8a. What is the projects potential to offer RECREATIONAL FEATURES 
as a benefit? 

50% of the Project is not expected to have potential for recreational features * 

8b. What is the projects potential to offer ENVIRONMENTAL ENHANCEMENTS 
as a benefit? 

50% of the Project is not expected to have environmental enhancement * 
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E116_RP-PA04, PM: Zubin Sukheswalla (Pape-Dawson) PA04 (E) White Oak Bayou Project Score: 3.16 

PRIORITIZATION FRAMEWORK SCORING CRITERIA Form Answers 
SCORE WEIGHT 

WEIGHTED 

SCORE 

Structure Flooding Reduction Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 0.04 25% 0.01 

Structures Fully Benefitted 
0.025 0.01 0.005 

0.040 

0.04 
0.000 0.020 0.020 

Structures Partially Benefitted (Min 0.25' depth) 
0.0125 0.005 0.0025 

0.000 
0.000 0.000 0.000 

Social Vulnerability Index (SVI) for Project Area: 

Existing Conditions Drainage Level of Service Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 

0.025 0.01 0.005 

0.150 0.170 0.145 

Channel Length 4,186 0.79 0.8 

Structures in Existing Floodplain 0.465 
1.3 

1.26 20% 0.25 

10.00 20% 2.00 
SVI indicates low level of vulnerability (less than 0.25) 

SVI indicates low to moderate level of vulnerability (Between 0.2501 and 0.5) 

SVI indicates moderate to high level of vulnerability (Between 0.5001 and 0.75) 

SVI indicates high level of vulnerability (Greater than 0.7501) 

3 

PERCENTAGE OF SERVICE AREA 

0 

4 

7 

10 

0.0% 

0.0% 

0.0% 

100.0% 

$ 266,000 Structure Value 

$ 2,749,000 District Cost 

0.0968 PEF 

4 

Project Efficiency Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 

0.025 0.01 0.005 

0.000 0.002 0.002 

0.0125 0.005 0.0025 

0.000 0.000 0.000 
0.000 

Structures Fully Benefitted 0.004 

0.00 

Structures Partially Benefitted (Min 0.25' depth) 

0.00 10% 0.00 

Partnership Funding Scoring Criteria: 

No funding partner or grant. 

Potential for partnership / grant is Unknown or expected to be less than 5% of Project Cost 

Partnership or Grant funding is expected to cover 5% - 30% of Project Costs 

Partnership or Grant funding is expected to cover 30% - 60% of Project Costs 

Partnership or Grant funding is expected to cover 60% - 90% of Project Costs 

Partnership or Grant funding is expected to cover 90% or more of Project Costs 

0.00 10% 0.00 
0 0 

2 

4 

6 

8 

10 

Long Term Maintenance Costs Scoring Criteria: 10.00 5% 0.50 
Project is expected to require extensive or specialized maintenance that will incur costs. 0 10 

Project is expected to require maintenance outside of District’s regular maintenance practices 

and will incur some additional costs. 6 

No requirements for special maintenance have been identified. 10 

Minimize Environmental Impacts Scoring Criteria: 8.00 5% 0.40 
No known wetland impacts 10 8 

Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 8 

0.1 to 0.5 acres of wetlands expected to be impacted 6 

0.5 to 2 acres of wetlands expected to be impacted 4 No 
2 to 5 acres of wetlands expected to be impacted 2 0 Yes -1 

More than 5 acres of wetlands expected to be impacted 0 No 0 

0.00 5% 0.00 

No funding partner or grant. 

No requirements for special maintenance have been identified. 

Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 

Modification Factor - Artifacts: 

Potential for Multiple Benefits Scoring Criteria: 

50% of the Project is not expected to have potential for recreational features 

50% of the Project has potential for recreational features 

A possible partner has been identified for potential recreational features over 50% of the Project 

A partner is expected to commit funding for potential recreational features over 50% of the 

Project 

50% of the Project is not expected to have environmental enhancement 

50% of the Project has potential for environmental enhancements 

A possible partner has been identified for potential environmental enhancements over 50% of the 

Project 

A partner is expected to commit funding for potential environmental enhancements over 50% of 

the Project 

0 

1 

2 

3 

0 

3 

4 

7 

50% of the Project is not expected to have potential for recreational features 
0 

50% of the Project is not expected to have environmental enhancement 
0 
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E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 

Final Engineering Report 

Table 7.12 

Project Scoring - Recommended Project - All PA 

Harris County Flood Control District Project Scoring Form 

USERS: 

Only type in cells that are ORANGE shaded. 

NOTES: 

GREY cells are automatic calculations (Do not type in these cells). 

* YELLOW cells  have dropdown for easy data input. Click on cell, then use drop down just outside the cell, to the Prioritization Scoring Framework VERSION: July 19, 2021 (6-7) 

TOTAL PROJECT SCORE: 

Project Area: ALL 

Project ID: E116_RP-All 

3.83 Project Name: 

Project Manager: 

Project Watershed: 

E116-00-00 Recommended Project 

Zubin Sukheswalla (Pape-Dawson) 

(E) White Oak Bayou * 

1. What is the OVERALL
project cost? $ 9,852,000 USD. $ 8,505,000 

DISTRICT COST

 (After Partnership / Grant) 

2. Does the project have potential for PARTNERSHIP or GRANT funding? Partnership or Grant funding is expected to cover 5% - 30% of Project Costs 

2a. If estimated partner share is known, what is the estimated partner share responsibility of project cost? 14% If unknown, enter "0%" 

* 

3a.How many structures are subject to flooding in the BASELINE
(existing) condition? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 19 72 109 

3b.How many structures are proposed to have the FULL BENEFIT of floodplain removal for the respective events? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 1 8 10 

3c.How many structures have a proposed PARTIAL BENEFIT
floodplain depth reduction GREATER than 0.25-feet? 

EVENT 10-yr (10%) 50-yr (2%) 100-yr (1%) 

# of Structures 0 0 0 

4. How many linear feet of channel in the Project area have a ROW WIDTH
less than 110-ft wide? 13,488 FEET 2.55 MILES 

5. What is the CDC Social Vulnerability Index (SVI) of the observed Project Area? Area (Acres) Percentage Project Area: ALL 

5.a. Amount of Project Area with an SVI indicated as low level of vulnerability (0.25 or less)? 157.9 10% 

5.b. Amount of Project Area with an SVI indicated as low to moderate level of vulnerability (0.2501 to 0.5)? 161.3 10% 

5.c. Amount of Project Area with an SVI indicated as moderate to high level of vulnerability (0.5001 to 0.75)? 0 0% 
1578 acres 

5.d. Amount of Project Area with an SVI indicated as high level of vulnerability (0.7501 ot more)? 1258.4 80% 

6. What is the qualitative expectation of the projects need for LONG TERM MAINTENANCE? 
Project is expected to require maintenance outside of District’s regular maintenance practices 

and will incur some additional costs. 
* 

7. What is/are the project's potential ENVIRONMENTAL impacts? Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 

Is there any knowledge of CULTURAL ARTIFACTS? No 

* 

* 

8a. What is the projects potential to offer RECREATIONAL FEATURES
as a benefit? 50% of the Project is not expected to have potential for recreational features * 

8b. What is the projects potential to offer ENVIRONMENTAL ENHANCEMENTS
as a benefit? 50% of the Project has potential for environmental enhancements * 
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E116_RP-All, PM: Zubin Sukheswalla (Pape-Dawson) ALL (E) White Oak Bayou Project Score: 3.83 

PRIORITIZATION FRAMEWORK SCORING CRITERIA Form Answers 
SCORE WEIGHT 

WEIGHTED 

SCORE 

Structure Flooding Reduction Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 0.16 25% 0.04 

Structures Fully Benefitted 
0.025 0.01 0.005 

0.155 

0.16 
0.025 0.080 0.050 

Structures Partially Benefitted (Min 0.25' depth) 
0.0125 0.005 0.0025 

0.000 
0.000 0.000 0.000 

Social Vulnerability Index (SVI) for Project Area: 

Existing Conditions Drainage Level of Service Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 

0.025 0.01 0.005 

0.475 0.720 0.545 

Channel Length 13,488 2.55 2.6 

Structures in Existing Floodplain 1.740 
4.3 

4.29 20% 0.86 

8.39 20% 1.68 
SVI indicates low level of vulnerability (less than 0.25) 

SVI indicates low to moderate level of vulnerability (Between 0.2501 and 0.5) 

SVI indicates moderate to high level of vulnerability (Between 0.5001 and 0.75) 

SVI indicates high level of vulnerability (Greater than 0.7501) 

3 

PERCENTAGE OF SERVICE AREA 

0 

4 

7 

10 

10.0% 

10.2% 

0.0% 

79.8% 

$ 266,000 Structure Value 

$ 8,505,000 District Cost 

0.0313 PEF 

4 

Project Efficiency Scoring Criteria: 10-Yr (10%) 50-Yr (2%) 100-yr (1%) TOTAL SCORE 

0.025 0.01 0.005 

0.001 0.003 0.002 

0.0125 0.005 0.0025 

0.000 0.000 0.000 
0.000 

Structures Fully Benefitted 0.006 

0.01 

Structures Partially Benefitted (Min 0.25' depth) 

0.01 10% 0.00 

Partnership Funding Scoring Criteria: 

No funding partner or grant. 

Potential for partnership / grant is Unknown or expected to be less than 5% of Project Cost 

Partnership or Grant funding is expected to cover 5% - 30% of Project Costs 

Partnership or Grant funding is expected to cover 30% - 60% of Project Costs 

Partnership or Grant funding is expected to cover 60% - 90% of Project Costs 

Partnership or Grant funding is expected to cover 90% or more of Project Costs 

4.00 10% 0.40 
0 4 

2 

4 

6 

8 

10 

Long Term Maintenance Costs Scoring Criteria: 6.00 5% 0.30 
Project is expected to require extensive or specialized maintenance that will incur costs. 0 6 

Project is expected to require maintenance outside of District’s regular maintenance practices 

and will incur some additional costs. 6 

No requirements for special maintenance have been identified. 10 

Minimize Environmental Impacts Scoring Criteria: 8.00 5% 0.40 
No known wetland impacts 10 8 

Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 8 

0.1 to 0.5 acres of wetlands expected to be impacted 6 

0.5 to 2 acres of wetlands expected to be impacted 4 No 
2 to 5 acres of wetlands expected to be impacted 2 0 Yes -1 

More than 5 acres of wetlands expected to be impacted 0 No 0 

3.00 5% 0.15 

Partnership or Grant funding is expected to cover 5% - 30% of Project Costs 

Project is expected to require maintenance outside of District’s regular maintenance practices 

Less than 0.1 acres of wetlands expected to be impacted or wetland impacts are not known 

Modification Factor - Artifacts: 

Potential for Multiple Benefits Scoring Criteria: 

50% of the Project is not expected to have potential for recreational features 

50% of the Project has potential for recreational features 

A possible partner has been identified for potential recreational features over 50% of the Project 

A partner is expected to commit funding for potential recreational features over 50% of the 

Project 

50% of the Project is not expected to have environmental enhancement 

50% of the Project has potential for environmental enhancements 

A possible partner has been identified for potential environmental enhancements over 50% of the 

Project 

A partner is expected to commit funding for potential environmental enhancements over 50% of 

the Project 

0 

1 

2 

3 

0 

3 

4 

7 

50% of the Project is not expected to have potential for recreational features 
0 

50% of the Project has potential for environmental enhancements 
3 
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Photo #1: New development in Acres Homes neighborhood (Mansfield-Cebra intersection) 

Photo #2: Start of E116-00-00 at DeSoto (PA04) 
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Photo #3: Northern roadside ditch along Paul Quinn Road (PA04) 

Photo #4: Southern roadside ditch along Paul Quinn Road (PA04) 
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Photo #5: E116-00-00 downstream of Paul Quinn Road crossing (PA04) 

Photo #6: E116-00-00 upstream of Paul Quinn Road crossing (PA04) 
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Photo #7: E116-00-00 downstream of Del Norte Street crossing (PA02) 

Photo #8: E116-00-00 upstream of Del Norte Street crossing (PA02) 
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Photo #9: HCFCD basin E516-01-00 looking south-west towards primary spillway (PA02) 

Photo #10: HCFCD basin E516-01-00 primary spillway (PA02) 
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Photo #11: HOA detention basin to the east of HCFCD basin E516-01-00 (PA02) 

Photo #12: E116-00-00 downstream of Tidwell Road crossing (PA04) 
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Photo #13: Tidwell Road medians looking East for microdetention project (PA01) 

Photo #14: Tidwell Road medians looking West for microdetention project (PA01) 
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Photo #15: E116-05-00 channel downstream of Lehman Road crossing (PA02) 

Photo #16: Lehman Road crossing at E116-05-00 looking upstream (PA02) 

8 



 
 

 

  
 

 

     

 

     

E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 
Final Engineering Report 

Photo #17: Lehman Road roadside ditch (southern) PA02 

Photo #18: E116-05-00 channel upstream of Lehman Road crossing (PA02) 
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Photo #19: Upstream Face of Lehman Road culvert crossing at E116-05-00 (PA02) 

Photo #20: Downstream Face of Lehman Road culvert crossing at E116-05-00 (PA02) 
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Photo #21: Parkway on top of Lehman Road culverts along E116-05-00 (PA02) 
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APPENDIX B 
Quality Assurance and Control 

Documentation 



Project Name: E116-00-00 Subwatershed Planning Project 

Project Number: 40339-79 

Originator: Saatvik Satyaprakash 

Reviewer: Lonnie Anderson 

Review Date: 8/18/2021 

Review Purpose: Existing condition HEC-RAS model 

No. Comme t Respo se 

1 Adjust cell faces to avoid cutting across burned in pits. done 

2 reduce time step to 10s or less to improve stability set to 5s 

3 Mannings n-value for 2d is set for the 1D/2D run, needs to be the ROG values set to rog in geometry 

4 set stability factors to 3 done 

5 

pit for large box culverts should be larger than 5' diameter, maybe 20' for dual boxes. 5' for 24" and 

maybe 10' for 60" etc…this will improve stability and help approximate stormsewer volume. adjusted some for improved stability 

6 set inlet/outlet Cd to 0.2 on stormsewers…when open air discharge the .5/1 can be used. done 



 

 

 

    

                 
                  

                

 

                     
                  

       

                   
     

                  
    

           

   

          

       

      

 

   

 

       

             

                 
   

                  

 

 

 

      

 

HEC-RAS QA/QC Review Form 

The following check-list represents key standards that should generally be applied to a 1D/2D unsteady flow HEC-RAS 
model. Not all standards will always be applicable (refer to project requirements and local regulations). The modeler may 
also deviate from some standards at their discretion, but they must provide a rationale. 

INSTRUCTIONS: 

When submitting the model for review, the modeler should note any criteria that does not apply as N/A. If criteria was 
purposefully not followed, the modeler should add rationale under the criteria. This will help expedite the review process. 
This will help expedite the review process. 

The reviewer should provide written comments under the review item header, within the table, in dark red (use style 
“Comments”). Include screenshots if helpful. 

After the review, the modeler should respond in blue italic (use style “Response”) below the comment. Include screenshots 
if helpful or necessary. 

PROJECT NAME: E116 and Shepherd Park Terrace STUDY AREA: 

PROJECT NUMBER: 40339-78 

DATE SUBMITTED: varies DATE REVIEWED: varies DATE RESPONDED: varies 

MODELER: Saatvik Satyaprakash REVIEWER: Lonnie Anderson 

MODEL STATUS: ☐ Draft ☒ Final 

GENERAL COMMENTS (OPTIONAL): 

Modeling reviewed at various stages of development. 

Some stability issues due to replicating storm sewer capacity but continuity error reasonable 

Storage area connectors using weir equation added along areas with new channels to improve stability and comparison 
to existing conditions. 

Rain on grid applied with full rainfall. RAS6.1 loss rate method applied to better capture varied impervious cover. 

Document Updated: 2020-05-19 
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PROJECT NAME: 

DATE SUBMITTED: 

MODEL STATUS: ☐ draft ☐ final 

STUDY AREA: 

DATE REVIEWED: 

Y N N/A 

1. Setup 

1.1 Has the latest version of the software been used, and if not, has a rationale been provided? ☐ ☒ ☐ 

V6.1 used as v6.2 came out too late in model phase to update 

1.2 Is the model component naming consistent, clear, and following guidelines where applicable? ☐ ☐ ☒ 

1.3 Are temporary runs deleted and output cleaned up? ☒ ☐ ☐ 

1.4 Are all components geo-referenced? ☒ ☐ ☐ 

1.5 Are all terrain sources documented?1 ☒ ☐ ☐ 

1.6 Are all terrain files on the same datum?1 ☒ ☐ ☐ 

1.7 For areas where high-resolution base terrain is available (i.e., less than 5-ft), do supplemental terrain(s) match ☐ ☐ ☒ 
the resolution of the base terrain (i.e., to avoid overly large output files)?1 

1.8 Are the terrain and Manning’s land use files associated with the correct geometry files? ☒ ☐ ☐ 

2. Plans 

2.1 Do plan names represent the geometry and flow file and are descriptions included? ☒ ☐ ☐ 

2.2 Are run dates correct and long enough to capture the 500-yr peak water surface and flood extents (ideally the ☒ ☐ ☐ 
model should capture the drawdown of the system as well)? 

2.3 Is the computation interval (i.e., time step) appropriate (i.e., less than 1-min, typically 30-sec, and no less than 
15-sec)?2 

☐ ☐ ☒ 

Shorter timestep required for storm sewer modeling 

2.4 Are the hydrograph, detailed, and mapping output intervals set to 15-min, and if not, was a rationale provided? ☒ ☐ ☐ 

2.5 Under computation options, are stability factors and decay exponents set to 3.0, and if not, was a rationale ☐ ☐ ☒ 
provided?2 

2.6 If the mixed flow option was turned on, does the model exhibit mixed flow conditions (should only be used in 
mixed flow regimes)?2 

☐ ☐ ☒ 

2.7 If computation options (except for stability and decay factors) are not set to default, was a rationale provided?2 
☐ ☐ ☒ 

2.8 If friction slope methods are not set to defaults (not typical), was a rationale provided?2 
☐ ☐ ☒ 

       

       

       

    

 

 

   

                      

                

                 

             

         

          

             

                  
             

   

                   

 

   

                  

                     
          

   

                    
 

   

          

                       

                    
 

   

                      
   

   

                       

                    

                     
       

   

 

  

  

   

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

   

   

   

   

   

   

   

   

   2.9 If the advanced time step control option is turned on (not typical), was a rationale provided (should only be ☐ ☐ ☒ 
used to determine the optimal time step)?2 
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PROJECT NAME: 

DATE SUBMITTED: 

MODEL STATUS: ☐ draft ☐ final 

STUDY AREA: 

DATE REVIEWED: 

Y N N/A 

3. Cross-sections 

3.1 Are downstream center reach lengths (i.e., cross-section spacing) less than 1,000-ft?3 ☒ ☐ ☐ 

3.2 Is the overbank flow path connecting points reasonably located (e.g., near centroid of overbank area or ☒ ☐ ☐ 
approximately one-third of the distance from the high bank to the limits of the 1% AEP floodplain)?3 

3.3 Is the total reach length within 1% of the upstream minus downstream river stations and are differences at 
each cross-section minimal (i.e., less than 10-ft; use spreadsheet to highlight differences)? 

☒ ☐ ☐ 

3.4 Do cross-sections with vertical or horizontal walls have at least 0.1-ft added to stations or elevations to create ☐ ☐ ☒ 
a minor slope (i.e., to improve stability)?3 

3.5 Does RASMapper include flow paths and bank lines and has the geometry been validated and any errors 
addressed? 

☐ ☐ ☒ 

3.6 Are bank stations near the top of channel and not set low within the channel (review profiles to identify areas ☒ ☐ ☐ 
where the bank station may be low)? 

3.7 Are Manning’s n values reasonable and is horizontal variation kept to a minimum (review composite L/C/R 
values in a table and/or profile view to identify potential errors)?3 

☒ ☐ ☐ 

3.8 Are the Ratios of Cut Line Length to XS Length between 0.95 to 1.05 (turn on in the Geometry View Options ☐ ☐ ☐ 
window or use RASMapper Geometry Validation tool)?2 

3.9 Are ineffective areas located properly (e.g., at structures, bends, and backwater areas, are elevations set 
properly vs decks, are multiple blocked areas used for complex features, etc.) (note that maximum contraction 

3occurs at 1:1 and expansion from 1:1 to 1:4; see references)?2 

☒ ☐ ☐ 

3.10 Are ineffective areas set to permanent and/or non-permanent appropriately (e.g., typically non-permanent ☒ ☐ ☐ 
downstream of bridges and culverts)?2 3 

3.11 Does the channel profile look reasonable and are any sudden changes in elevation accurate? ☒ ☐ ☐ 

3.12 Does station-elevation data match as-builts and/or survey, and is there a note stating they are based on such ☒ ☐ ☐ 
data? 

3.13 Does station-elevation data match terrain file, and if not, was a rationale provided? ☒ ☐ ☐ 

3.14 Are HTAB starting elevations set equal to cross-section inverts (e.g., flowline)?2 ☒ ☐ ☐ 

3.15 Are HTAB increments (i.e., spacing) set to 0.1-ft or less?2 ☐ ☐ ☒ 

3.16 Are the HTAB number of points enough to extend at least 2-ft above the 500-year water surface?2 ☒ ☐ ☐ 

3.17 Are cross-sections sufficiently located to capture significant changes in overbank volume?2 ☒ ☐ ☐ 

3.18 Are cross-sections aligned perpendicular to the flow path? ☒ ☐ ☐ 

3.19 Do cross-sections extend past the top of bank and overlap 5 to 10-ft into the 2D Flow Area (i.e., should not be 
trimmed exactly to the 2D Flow Area boundary to avoid gaps in mapping and simplify ease of manipulating 
nodes)?1 

☒ ☐ ☐ 

3.20 Are obstructions accurately used to represent areas that do not convey flow, should not be accounted for in ☒ ☐ ☐ 
storage volume routing, and/or are permanent water features (check where cross-sections overlap storage 
areas)?2 

3.21 Are pilot channel Manning’s n values equal to or greater than channel Manning’s n value (less than 0.1 n value 
is recommended)?2 

☐ ☐ ☒ 

3.22 Are pilot channels less than 2-ft wide (ideally 0.5-ft)?2 ☐ ☐ ☒ 
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PROJECT NAME: STUDY AREA: 

DATE SUBMITTED: DATE REVIEWED: 

MODEL STATUS: ☐ draft ☐ final 

Y N N/A 

3.23 Do pilot channels minimize depth and provide a positive downstream slope (a variable slope is usually needed 
for long channels with a variable sloped flowline)?2 

☒ ☐ ☐ 

3.24 Are contraction and expansion coefficients reasonable (e.g., 0.3/0.5 for steady flow at bridge/culvert bounding ☐ ☐ ☒ 
cross-sections and unchanged/unused for unsteady flow)?2 3 

3.25 Are lidded cross-section station-elevation data correct (i.e., no gaps or slivers)?2 ☐ ☐ ☒ 

3.26 Do lidded cross-sections that are pressurized (typical) use a Priessman Slot?2 ☐ ☐ ☒ 

3.27 If cross-sections extend over a storage area, has double accounting of volume been prevented (i.e., via 
blocked obstructions, station-elevations, and/or setting the storage area rating curve maximum elevation 
properly)?2 

☐ ☐ ☒ 

3.28 If cross-sections extend over a storage area, are cross-section Manning's n values set to 0.02 (i.e., to ☐ ☐ ☒ 
represent water surface)?2 

3.29 If cross-sections were interpolated (not typical), was a rationale provided?3 ☐ ☐ ☒ 

       

       

       

    

 

 

                   
        

   

                
       

   

                

                

                  
            

 

   

                   
   

   

               

               

 

        

                       

            

                 
        

   

                      
                  

                

   

                 

                   

            

                   

               

           

               

                        

                  
                 

   

           

                     

  

   

 

 

 

 

 

 

   

   

 

 

 

 

 

 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

3.30 If levee features were used (not typical), is rationale provided?2 ☐ ☐ ☒ 

4. Inline Structures (bridges, weirs, and culverts) 

4.1 Are all structures included in the model, and if not, was a rationale provided (compare to aerial images)? ☒ ☐ ☐ 

4.2 Do all structures look reasonable, in general? ☒ ☐ ☐ 

4.3 Are bounding cross-sections reasonably located (i.e., ideally four cross-sections with two near deck face; does ☒ ☐ ☐ 
not need to adhere rigidly to referenced guidelines)?3 

4.4 Are flows from 2D that flow parallel to crossing into the channel (e.g., roadside ditches) able to flow into 1D ☒ ☐ ☐ 
(e.g., are cross-sections placed close enough to the deck or bent towards the deck to allow flow transfer 
across lateral structures? If cross-sections were bent, were blocked areas used to reduce effective weir flow?) 

4.5 Are weir shapes selected according to the weir type (typically broad crested)? ☒ ☐ ☐ 

4.6 Are weir coefficients reasonable (e.g., broad crested 2.6-3.1; ogee crested 3.2-4.1; sharp crested 3.1-3.3)?4 ☒ ☐ ☐ 

4.7 Are deck station-elevations consistent with bounding cross-sections? ☒ ☐ ☐ 

4.8 Is the roadway name, structure type, and any key information included in the description? ☐ ☐ ☒ 

4.9 Is the roadway name included in the node name table? ☐ ☐ ☒ 

4.10 Are lengths consistent with aerial images? ☐ ☐ ☒ 

4.11 If internal cross-sections were modified, was a description included?2 ☐ ☐ ☒ 

4.12 If the settings in the Bridge/Culvert Editor > Options menu are not set to default, was a rationale provided?2 ☐ ☐ ☒ 

4.13 Are multiple crossings modeled reasonably (e.g., as a single bridge when the distance between the crossings ☐ ☐ ☒ 
is less than the total width of the crossings combined, where a pipeline extends the low-chord, etc.)?3 

4.14 Do multiple crossings have a description?3 ☐ ☐ ☒ 

4.15 Are HTAB headwater maximum elevations set to a minimum of 2-ft above the 500-yr water surface?2 ☒ ☐ ☐ 

4/10 



PROJECT NAME: STUDY AREA: 

DATE SUBMITTED: DATE REVIEWED: 
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Y N N/A 

4.16 Are HTAB tailwater maximum elevations set to a minimum of 2-ft above the 500-yr water surface?2 ☒ ☐ ☐ 

4.17 Are HTAB maximum flows set to a minimum of 125% of the 500-yr peak flow rate?2 ☒ ☐ ☐ 

4.18 Are skews set up correctly (i.e., skew should only be applied if angle is greater than 30-degrees; in some ☐ ☐ ☒ 
cases, overbanks should not be skewed, requiring manual skewing outside of HEC-RAS)?2 3 

5. Bridges 

5.1 Is Energy Method (Standard Step) used for low and high flow methods, and if not, has a rationale been 
provided (Momentum [for low flow] and Pressure and/or Weir [for high flow] may be used to improve model 

3stability and/or accuracy if piers are not well represented by Energy)?2 

☒ ☐ ☐ 

5.2 Are the location and number of piers consistent with aerial images, survey, and other available data? ☒ ☐ ☐ 

5.3 Have bridge piers elevations been set artificially high (above deck) and low (zero) to avoid slivers between the 
deck and channel flowline? 

☒ ☐ ☐ 

5.4 If multiple openings are used (not typical), was it set up correctly and is it a better solution than splitting the ☒ ☐ ☐ 
reach or having part of the bridge/culvert modeled in 2D?3 

5.5 If a bridge has guard rails which could hold debris, is the top of deck set to the top of the guardrail?3 ☐ ☐ ☒ 

6. Culverts 

6.1 Are the culvert chart and scale numbers set according to the culvert type? ☒ ☐ ☐ 

       

       

       

    

 

 

                     

                     

                     
             

   

 

   

                     
                  

            

   

                     

                    
    

   

                       
          

   

                           

 

   

                  

               

 

   

                       

                     

 

     

               

                     
 

   

                   
            

   

                  
 

   

  

   

   

   

   

   

   

   

   

  

  

  

  

   

   

   

   

6.2 Are Manning's n values set according to the culvert material? ☒ ☐ ☐ 

7. Weirs 

7.1 If used fictitiously to represent a steep drop in the flowline, was a note included in the description?2 ☒ ☐ ☐ 

7.2 If an outlet rating curve was used to compute flow (not typical), was a rationale provided?2 
☐ ☐ ☒ 

8. Flow 2D Areas 

8.1 Are all land use rasters at 10-ft or higher resolution?1 ☒ ☐ ☐ 

8.2 Does the mesh extend beyond the 500-yr floodplain or, at minimum, the 100-yr floodplain if the 500-yr is not ☐ ☐ ☒ 
modeled? 

8.3 Are cell sizes consistent with guidelines (e.g., 25-ft or 70-ft [with breaklines to represent streets] for detailed 
studies, 100-ft for urban watershed studies, and 200-ft for rural watershed studies)?1 

☒ ☐ ☐ 

8.4 Do breaklines represent all major drainage ways and breaks in grade that obstruct, collect, and/or control ☒ ☐ ☐ 
drainage?1 
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8.5 Have gaps been avoided between the cross-section Interpolation Surface, Storage Areas, and the 2D Flow 
Area Perimeter (use RASMapper to identify gaps, with the Interpolation Surface set to 25% transparent and 
the 2D Flow Area Perimeter and Storage Area layers turned on)? 

☐ ☐ ☒ 

8.6 Was a 2D Flow Area Refinement Zone assigned over the 1D channel to improve mesh generation and ☐ ☐ ☒ 
alignment to the 1D channel? 

8.8 For impact studies, have Manning's n values been refined to reflect local, detailed land use (i.e., should not ☒ ☐ ☐ 
use the composite n values listed in Table 2-1 of (HCFCD, HEC-RAS 2D Modeling Guidelines))?1 

8.7 For watershed studies, are Manning's n values for land use and n-value regions appropriate (i.e., per 
referenced guidelines; note that 1) for MAAPnext and surrounding regions, confirm that n values match the 
latest specific which may differ from HCFCD published guidelines, 2) that the HGAC land use dataset includes 
n values for Rain-on-Grid and that Direct-Applied models should have a Base value set to override the 
default)?1 

☒ ☐ ☐ 

8.9 Do all 2D storage area connectors use the 2D equations, and if not (e.g., where freefall occurs), was a 
rationale provided?1 

☐ ☒ ☐ 

V6.1 can use the 2d equation for stormsewers 

9. Lateral Structures 

9.1 Are all lateral structure tailwater connections assigned to a 2D flow area or a storage area junction? ☒ ☐ ☐ 

9.2 Do lateral structures have GIS coordinates?2 ☒ ☐ ☐ 

9.3 2Do all lateral structures use the weir equation, and if not, was a rationale provided?1 ☒ ☐ ☐ 

9.4 Are all weir equation coefficients set correctly (e.g., 0.5 typical for floodplain, 1 to 2 for tributary connections ☒ ☐ ☐ 
with depths greater than 6-ft, and 2.6 for actual weir flow conditions)?1 2 

9.5 Are station-elevation points filtered (typically 100-200 points or 10% of sampled points)? ☒ ☐ ☐ 

9.6 Do lateral structures follow logical paths, such as high points along top of bank (it is acceptable to set ☒ ☐ ☐ 
elevations lower if the 2D cell faces pick up detail and prevent flow “leakage”)? 

9.7 Are lengths generally less than 5,000-ft?2 ☒ ☐ ☐ 

9.8 Are lateral structures subdivided to represent specific features with a unique weir coefficient (e.g., tributaries, ☒ ☐ ☐ 
spillways, etc.)?2 

9.9 Do lateral structures greater than 50-ft in length have at least 0.1-ft of elevation change?2 ☒ ☐ ☐ 

9.10 Was "use velocity" checked under 2D boundary (typical)? ☐ ☐ ☒ 

9.11 If a diversion rating curve or linear routing were used (not typical), was a rationale provided?2 ☐ ☐ ☒ 

9.12 If weir parameters were modified from the defaults (not typical), was a rationale provided (defaults: ☐ ☐ ☒ 
computation method standard weir flow; weir flow reference water surface; weir crest shape broad crested)?1 2 

10. Storage Areas 

10.1 Are storage areas connections set up correctly to represent the conveyance system between storage areas? ☒ ☐ ☐ 

       

       

       

    

 

 

                 
                

           

   

                   
     

   

                  
                

                 
                 

 

   

                    
               

   

                     
  

   

           

 

    

                      

           

                     

                    
             

   

                 

                     
              

   

           

                 
  

   

                    

             

                     

                 
                

   

 

    

                    

                 

  

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

  

  10.2 Do storage area outlines match the area being represented (i.e., geospatially accurate)?2 ☒ ☐ ☐ 
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10.3 Are storage area connectors drawn left to right looking downstream such that the headwater and tailwater are 
indicated correctly?2 

☒ ☐ ☐ 

10.4 If a storage area uses the area times depth method (not typical), was a rationale provided?2 ☒ ☐ ☐ 

10.5 If linear routing method was used (not typical), was a rationale provided?2 ☐ ☐ ☒ 

       

       

       

    

 

 

                   
  

   

                     

                 

 

   

                      
                

 

   

                      

                      

 

    

            

                 

                     
     

   

                   
            

   

                    
        

   

                  

                     
    

   

                       

                      

                      
             
       

   

 

    

                   

                  
          

   

  

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

11. Junctions 

11.1 If storage areas were used to replace junctions and an area times depth rating curve was used, was the area 
less than 0.5-acre? If a stage-storage rating curve was used, was the maximum elevation set sufficiently 
high?2 

☒ ☐ ☐ 

11.2 If storage areas were used to replace junctions, are all tributary reaches connected to the storage area?2 ☒ ☐ ☐ 

11.3 If the force equal water surface elevations option was used to balance junctions, was a rationale provided? ☐ ☐ ☒ 

12. Boundary Conditions 

12.1 Are all inflow and outflow locations represented? ☒ ☐ ☐ 

12.2 Are 1D downstream normal depth slopes representative of the reach's profile slope?3 ☒ ☐ ☐ 

12.3 Are 2D flow hydrograph energy grade slopes estimated in the direction of flow from the terrain in the area 
where flow concentration is anticipated?1 

☒ ☐ ☐ 

12.4 Are initial flows set correctly (e.g., increasing downstream except at a flow split and matching hydrograph initial ☒ ☐ ☐ 
flows and/or minimum flows; use the flow summary table to assist review)?2 

12.5 Are storage area initial elevations consistent with initial water surface elevations in the channel or are they left 
blank, and if not, was a rationale provided?2 

☒ ☐ ☐ 

12.6 If initial stages are set at cross-sections (not typical), was a rationale provided?2 ☒ ☐ ☐ 

12.7 If restart files were used for initial conditions (not typical), was a rationale and description of what scenario the 
restart file represents provided?2 

☐ ☐ ☐ 

12.8 If a flow hydrograph was not used as the upstream boundary condition (not typical), was a rationale provided?2 
☐ ☐ ☒ 

12.9 If normal depth was not used as the downstream boundary condition (not typical), was a rationale provided?2 ☐ ☐ ☒ 

12.10 If any of the following were used as a boundary condition (not typical), was a rational and description of the ☐ ☐ ☒ 
data source provided: rating curves, gate opening time series, elevation-controlled gates, navigation dams, 
pump stations, stage hydrographs, and groundwater interflows?2 

13. Flow Inputs 

13.1 Are all relevant nodes from the HEC-HMS model applied and not double counted for? ☐ ☐ ☐ 

13.2 Are flow hydrographs referencing the correct HEC-HMS nodes to avoid "double routing" of flows (i.e., should ☒ ☐ ☐ 
typically reference the HEC-HMS sub-basin, not the junction or reach)? 

7/10 



PROJECT NAME: STUDY AREA: 

DATE SUBMITTED: DATE REVIEWED: 

MODEL STATUS: ☐ draft ☐ final 

Y N N/A 

13.3 Have the names of HEC-HMS nodes been assigned to all boundary conditions (see Unsteady Flow Editor > 
Options > Boundary Conditions Names)? 

☐ ☐ ☒ 

13.4 Are all DSS file paths active and not missing (e.g., HEC-HMS can write each event to an individual DSS file or ☒ ☐ ☐ 
store all events in a single DSS and this often results in broken links; use the “plot all hydrographs” button to 
confirm any missing links)? 

13.5 Are all DSS file pathnames referencing the correct fields (use the DSS flow path summary table to review)? ☒ ☐ ☐ 

13.6 Are lateral inflow hydrographs applied upstream of the actual discharge location (i.e., HEC-RAS applies the ☒ ☐ ☐ 
flow to the downstream cross-section)? 

13.7 Are uniform lateral inflows based on subsurface drainage networks and overland flow paths (i.e., not simply 
based on the sub-basin boundary)? 

☒ ☐ ☐ 

13.8 Are flow hydrographs applied to the 2D flow area reasonably located? ☒ ☐ ☐ 

13.9 Are uniform lateral inflows downstream cross-sections set correctly (this is a common error where the modeler 
forgot to revise the default cross-section)? 

☒ ☐ ☐ 

       

       

       

    

 

 

                   
     

   

                       
                     

    

   

                       

                 
     

   

                  
     

   

                

                  
      

   

                       
            

   

                       

                    

                  
                   

             

   

         

                    
               

        

   

 

   

                 
              

   

                    
             

   

                 
   

   

                     
     

   

                 
       

   

                     

                  
    

   

                  
 

   

  

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

13.10 Were all basins sub-divided so that there are no flow ratios applied, and if not, was a rationale provided and do ☐ ☐ ☒ 
they add to 1 (use the flow summary table to assist review)? 

13.11 If minimum flow rates are set, are they less than 5% of the 1% AEP peak flow rate? ☒ ☐ ☐ 

13.12 If minimum flow rates are set, are inline or offline storage volumes not significantly reduced? ☐ ☐ ☒ 

initial abstraction within the surface is minimal, in which case PRECIP-EXCESS is recommended)? 

☐ ☒ ☐13.13 If precipitation was applied directly to a 2D mesh (i.e., a precipitation-on-grid method), was the PRECIP-INC 
HEC-HMS record used such the 2D mesh accounts for initial losses (i.e., unless the area is well drained and 

The loss function in v6.1 used 

13.14 If a precipitation-on-grid method was used as the basis for the study, were the peak flows compared to 
traditional methods (e.g., HCFCD Site Runoff Curves, Clark Tc&R method, Rational Method, etc.) and within 
5% of the traditional 1% AEP peak flow? 

☒ ☐ ☐ 

14. Results 

14.1 Do water surface elevations and flow rates appear reasonable through each event (i.e., no significant, 
unexplained changes) (review profile, hydrographs, output tables), and if not, was a rationale provided? 

☒ ☐ ☐ 

14.2 Do design storm water surface elevations increase at all locations (i.e., they should not cross; e.g., 2-yr water ☒ ☐ ☐ 
surface is greater than 5-yr, etc.), and if not, was a rationale provided? 

14.3 Are water surface profiles reasonable at bridge crossings throughout each event (e.g., no "stuck" profiles, 
reasonable head loss)? 

☒ ☐ ☐ 

14.4 Are inundation limits within the model domain, or if not, is a boundary condition provided to allow for diversions ☒ ☐ ☐ 
out of the model? 

14.5 Are the 2D maximum velocities reasonable (i.e., not exhibiting spikes that may indicate model instabilities), 
and if not, was a rationale provided? 

☒ ☐ ☐ 

14.6 Are the 2D Courant numbers generally less than 4, and if not, was a rationale provided? ☒ ☐ ☐ 

14.7 Are the 2D streamlines reasonable (i.e., do breaklines and the mesh accurately reflect major drainage features 
and prevent flow leakage)? 

☒ ☐ ☐ 

14.8 Have all significant runtime messages, errors, and warnings been resolved, and if not, was a rationale ☒ ☐ ☐ 
provided? 

8/10 
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Y N N/A 

14.9 Are all hydrographs of lateral structures, storage area connectors, and bridges/culverts reasonable, and if not, 
was a rationale provided? 

☒ ☐ ☐ 

14.10 Do volumes compare closely between HEC-RAS and HEC-HMS and key locations? ☒ ☐ ☐ 

14.11 Is the HEC-RAS percentage error in volume (see BCO file) minimal (i.e., less than 0.5%)? ☒ ☐ ☐ 

       

       

       

    

 

 

                 
    

   

                

                    

                 
        

   

  

  

   

   

   

   14.12 Does the total runoff volume of HEC-HMS sub-basins match the total hydrograph volume (minus minimum ☒ ☐ ☐ 
flows) applied to HEC-RAS (confirm time windows match)? 
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DATE SUBMITTED: 

MODEL STATUS: ☐ draft ☐ final 

STUDY AREA: 

DATE REVIEWED: 

Y N N/A 

15. References 

HCFCD. (n.d.). H&H Guidance Manual. 

HCFCD. (n.d.). HEC-RAS 1D Unsteady Guidance Manual. 

HCFCD. (n.d.). HEC-RAS 2D Modeling Guidelines. 

USACE-HEC. (n.d.). HEC-RAS Hydraulic Reference Manual. 

1 (HCFCD, HEC-RAS 2D Modeling Guidelines) 
2 (HCFCD, HEC-RAS 1D Unsteady Guidance Manual) 
3 (HCFCD, H&H Guidance Manual) 
4 (USACE-HEC) 
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MEMO 

T O : Jose De La Pena, P.E., D A T E : 1 0 / 2 5 / 2 0 2 1 

Feasibility Studies Department 

F R O M : Erin Stiggins, P.E., CFM P R O J E C T N O . : 4 0 3 3 9 - 7 9 

C C : Zubin Sukheswalla, P.E., CFM 

David Parkhill, P.E., D.WRE 

R E : Response to Comments for Existing Conditions Modeling E116-00-00 comments 

received 09/17/2021 

The following are responses to the comments from your office regarding the above referenced 

project. 

1. Hydrology 

a. No hydrology was provided for review. 

Response: The model uses flow hydrographs that are linked to the HEC-DSSVue file. 

Atkins performed the hydrology calculations and set up the HEC-HMS model for the 

entire White Oak watershed as part of the MAAPnext study and we used their hydrology 

and subbasins data in our assessment. We did not perform any independent hydrology 

calculations except for subdividing the subbasins based on our truncated mesh. 

b. Inflows for HEC-RAS model was provided as part of DSS file (MAR2021_E100HMS). This 

file includes extraneous MAAPnext results such as historical storm event data used for 

calibration. I would suggest that this file be cleaned out to include only the information 

needed for this particular project. 

Response: This has been done and the updated DSS file is submitted along with this 

response letter. 

2. Hydraulics. 

a. Model Version: HEC-RAS 6.0 

i. Description: Missing description about the project such as creation date, purpose, 

source of model and other pertinent data, vertical datum, etc. Please include. 

Response: The updated submittal includes these. 

b. Geometries: 

i. Single Geometry (AUG2021_GIMS_1) provided for review. Description is missing so 

please fill out. 



 

 

           

   

 

  

        

               

        

      

                  

                

             

              

             

           

               

       

           

      

 

  

      

          

    

      

                   

               

             

                

             

    

                 

                

      

 

   

                

                

                 

   

              

           

 

 

Response: This geometry has been renamed to “2109_E116noSD”. The description has 

been updated. 

c. Flows 

i. Only 100-year flow file was provided. 

Response: The 10-, 50- and 100-year flow files and plans have now been included. 

ii. Description is missing, please fill out. 

Response: This has been updated accordingly. 

iii. Flows were not checked in detail but appear to be correctly tied to DSS provided. A 

few flows/stages were manually inputted, but I suggest that a DSS file be created for this 

flow locations (single depository if additional storm events are run in the future). 

Response: The DSS file has been updated to include the flows that were manually 

input and the flow files’ descriptions have been updated accordingly explaining these. 

iv. Boundary Condition Names: values are blank, so please consider adding 

names/descriptions to help clarify the source of the flows being used and the ratios of 

flows being applied for each boundary location. 

Response: The description has been updated. Flow files’ descriptions have been 

updated accordingly explaining this. 

d. Plans 

i. Only one plan provided (E100RAS_Aug2021_GIMSUpd_2). 

Response: The updated submittal contains all the relevant plans. 

ii. Description is missing. 

Response: The description has been added. 

iii. Plan runs with some 2D error though they appear small and occur within the 1st 9 hrs 

of simulation, so it’s probably ok but just see if errors can be removed/reduced. 

Response: These errors were reduced to a large extent by decreasing the computation 

time step to 5 seconds. By going further down on this, the errors may reduce slightly 

but won’t change the results much. This would also cause longer model simulation 

times. 

iv. Simulation window is 32 hours but please consider running the final run to 48 hrs to 

get more of the falling hydrograph limb on E100 and E116 (near confluence with E100). 

Response: This has been updated accordingly. 

e. Storm Sewer 

ii. Manholes were modeled as 2D “holes” to allow for the transfer of flows between the 

2D cell and the upstream and downstream pipe/culverts. A few of the storage area errors 

appear to be located at these 2D cells with manholes, so check to see what the issue 

might be. 

Response: These errors are expected due to the very steep stage storage curve the 

holes create. They become more stable once the pipes become surcharged. 



 

 

  

               

              

                

                

           

             

               

              

              

             

 

 

f. Results. 

ii. A few of these “storm sewers” showed significant noise. There are limitations with how 

well HEC-RAS handles flows on long pipes/culverts and interfacing of 2D cells and storm 

sewer entrances/exits but check to see if there’s anything that can be done to smooth out 

some of this noise. A check of the flows and stages appear reasonable; velocities checked 

by approximate method (max Q/opening area) and they appear reasonable 

Response: We have used slightly higher entrance and exist losses that what would 

typically be applicable in a storm sewer to be conservative in stage predictions and not 

under estimate stage. A very short timestep would help smooth hydrographs but peak 

stages will not be impacted by any notable amount. For this screening level modeling 

the “noise” is acceptable. Other software though should be used for design purposes. 



  
 

 

 

  

 
  
   
  
    
    
    
    
   
   

  

E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 
Final Engineering Report 

APPENDIX C 
Stakeholder Engagement 

1. Progress Meetings 
2. Technical Workshop #1 
3. Technical Workshop #2 
4. Precinct 4 Meeting #1 
5. Precinct 1 Meeting #1 
6. Precinct 1 Meeting #2 
7. City of Houston Meeting 
8. HCFCD Executive Briefing 
9. Public Meeting 
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Meeting Minutes 
Water Resources – Houston, Dallas, Fort Worth 

MEETING TITLE: Initial Kick-Off Meeting (Virtual Conference Call) DATE: 05/24/2021 

Shepherd Park Terrace and E116-00-00-P001 

Subwatershed Planning Project 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (x), Amy Stone (x), Dena Green ( ), Myron Jones ( ), William 

Present = (x) Sherman ( ), Beth Walters ( ), Jeremy Ratcliff ( ). 

COH: Adam Eaton (x), Beto Moreno (x), Umer Khan (x), Tanu Hiremath (x), Manik Mitra (x), 

Braxton Coles (x). 

P-D: Lonnie Anderson (x), Zubin Sukheswalla (x), Erin Stiggins (x), Brett Garrett (x), Raquel Escatel 

(x), Sergio Handal (x), Hussain Iftikhar ( ). 

AGENDA TOPICS: 

I) Introductions 1) HCFCD: 

a) David Parkhill – Staff Augmentation, Project Manager for E116. 

b) Gary Bezemek – Feasibility Studies Manager. 

c) Amy Stone – Communications Lead. 

2) COH: 

a) Adam Eaton – Storm Water Planning Group. 

b) Beto Moreno – Storm Water Planning Group. 

c) Tanu Hiremath – Storm Water Action Team (SWAT). 

d) Umer Khan – Storm Water Action Team (SWAT). 

3) P-D: 

a) Erin Stiggins – Project Manager for E116. 

b) Zubin Sukheswalla – Managing Vice President. 

c) Lonnie Anderson – Practice Leader. 

d) Brett Garrett – Water Resources Specialist. 

e) Raquel Escatel – Principal Engineer, project lead/ liaison with current Shepherd 

Park Terrace (SPT) project. 

II) Project Description 1) Scope of work: 

a) E116-00-00-P001 Subwatershed Planning Project originated from the current 

COH’s Shepherd Park Terrace (SPT) project. 

i) P-D is the engineering consultant for both E116-00-00-P001 and SPT. 

ii) COH is closely tracking SPT due to the high-visibility of the project. 

iii) COH initiated E116-00-00-P001 under the Storm Water Management 

Program (SWMP) project layout. 

b) E116-00-00-P001 is a project considered under the 2018 Bond Program. 

i) P-D is familiar as it was the same Bond Program as the Spring Gully 

Watershed Planning Project (SGWPP) – a previous watershed planning 

project recently performed by P-D (2020). 

ii) E116-00-00-P001 project is officially considered a partnership project with 

HCFCD and COH, governed by Interlocal Agreement. 

iii) Feasibility Stage – bond funding is the only available funding for feasibility; 

no construction budget allocated yet. 
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c) Scope summary provided by P-D: 

i) H&H analysis will be performed for entire E116-00-00 subwatershed – 

including all contributing tributaries – using Harris County MAAPnext 

methodology. 

(1) P-D is proficient with MAAPnext as it was also utilized for SGWPP. 

(2) 1D/2D hydraulic modeling will be performed with rain-on-grid analysis 

to confirm drainage areas. 

(3) The subwatershed will be further divided into multiple problem areas 

identified by applying criteria and metrics provided by HCFCD. 

(4) Thorough, detailed modeling will be completed for identified problem 

areas, including SPT. 

(5) Current and/or potential flooding problems will be identified, and 

potential solutions will be developed, including but not limited to 

mitigation, improvements, redevelopments (gentrification), etc. 

ii) Multiple deliverables will be completed, as discussed below. 

iii) P-D will support stakeholder engagement as requested by HCFCD 

Communications Lead. 

d) Shepherd Park Terrace (SPT) project – COH SWAT Team and P-D: 

i) COH will be tracking SPT and providing comments as the project progresses. 

ii) E116-05-03 is the identified creek that traverses the SPT subdivision. 

iii) Primary objective: Reduce ponding depths in areas of concern. 

(1) Target LOS: 2-year within infrastructure, 100-year within ROW. 

(2) Observations of problems: 

(a) Multiple flooding losses and complaints have been historically 

reported in the SPT subdivision area. 

(b) Overland flow from Tidwell sheet flows into SPT subdivision, 

primarily to Areas 1 and 2. 

(c) David posed the question of whether insufficient capacity in E116-

05-02 could be the cause of sheet flow from Tidwell. 

(d) Area 3 has issues with capacity and inlets appear to be undersized. 

(e) Desktop review indicates that residents are building fences 

potentially for aiding in keeping water out. 

(3) Initial recommendations: 

(a) Relocate storm drain laterals from private property. 

(b) Add inlets. 

(c) Upsize storm drain system. 

(d) No open channel improvements at this time. 

(4) Challenge: Mitigation for reduction in ponding. 

(a) SWAT projects must focus on rehabilitation with limited funds. 

(b) Space for mitigation in urban area is a concern. 

(c) Mitigation solutions haven’t been considered by P-D because not 

included in scope. 

(d) May need to consider grants or partnerships to fund mitigation. 

2) Deliverables schedule: 

a) TM1 – Identify Problems: 10/21/2021. 

b) TM2 – Watershed Strategy: 04/22/2022. 

c) FER – Watershed Plan: 05/27/2022. 

d) Stakeholder engagements – dates will be based on deliverables; further 

discussion will continue throughout the life of the project. 
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3) *Schedule must be finalized for HCFCD Management review and baselining, no later 

than 06/10/2021. 

a) *Need to coordinate with Amy Stone to establish Communications schedule 

prior to baselining. 

b) Once baseline established, no further updates without justification. 

III) City of Houston 1) 

2) 

3) 

SPT is a SWAT study. 

Communications: 

a) COH staff will be included on all HCFCD communications. 

b) COH staff will be invited to all HCFCD meetings 

c) COH staff will be given the opportunity to review and comment on all 

deliverables. 

d) HCFCD and COH will share information across respective projects without 

following any formal process. 

e) HCFCD and COH will work together to comply with guidelines and requirements 

from Interlocal Agreement 

HOA meetings: 

a) COH does not follow formal process for public engagement. 

b) Most important consideration is consistent messaging from HCFCD and COH 

during all public meetings. 

c) Precinct coordinators will reach out to HOA and consult with Amy Stone as 

needed. 

IV) Public Involvement 1) 

2) 

3) 

Public engagement: 

a) P-D will support efforts on public engagement rather than leading them. 

b) Amy Stone – HCFCD Communications Lead and point of contact. 

c) Bond funding requires that a neighborhood meeting be held. 

d) Other meetings – content and audience – will be determined by Amy Stone and 

consultant. 

i) Separate Communications Kickoff meeting to be scheduled soon. 

ii) Set schedule for anticipated public meetings. 

Public meetings: 

a) Virtual – Possibility of moving to a ‘hybrid’ approach but more participation and 

engagement has been noticed through utilizing virtual meetings. 

b) Shepherd Park Terrace neighborhood meetings. 

c) E116-00-00-P001 will be a larger community meeting. Will need to have 

consistent information being presented in both meetings. 

Consultant support: Project will utilize HCFCD consultant for White Oak Bayou. 

V) Project Administration 1) 

2) 

3) 

Project ID/ PO/ Name: 

a) Official Project ID: E116-00-00-P001. 

b) Shepherd Park Terrace and E116 Subwatershed Planning Project. 

General communications: 

a) HCFCD recommends using experiences, processes, and methods learned from 

SGWPP as a foundation to build off of but E116-00-00-P001 could present its 

own challenges. 

b) Predominantly located in Precinct 1 and District B with a small portion located in 

Precinct 4 and District C. 

Work authorization/ invoicing: 

a) Remain the same way as SGWPP. 

b) Invoicing forms in KiSSFLOW remains the same as SGWPP for now. 

c) New system anticipated during project. 
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d) P-D to provide notice of approximately 2 weeks before needing new work 

authorization. 

e) HCFCD budget includes contingencies set aside to cover unanticipated costs that 

are unveiled throughout the life of this planning project. 

4) Regular progress meetings: 

a) Required monthly 2-hour meeting schedule. 

i) At least one, 2-hour meeting per month. 

ii) Considered to be formal Progress meeting. 

iii) *HCFCD and P-D to begin e-mail correspondence to establish monthly 

meeting schedule. 

b) Optional monthly meetings 

i) Can be 1-hour or less. 

ii) Anticipated two weeks after formal Progress meeting. 

iii) Considered to be “Catch-up” meetings; flexible scheduling. 

iv) Can be multiple times per month or on an as-need basis. 

c) Anticipate continuing as virtual meetings via TEAMS. 

5) Meeting summary notes: 

a) Remain diligent in capturing all action items. 

b) Provide pertinent dates of all deliverables when submitted, when comments are 

received, etc. 

c) Include action item in the records related to HCFCD review of draft deliverables. 

ACTION ITEMS*: 

II). 3) Finalize schedule for HCFCD Management review and baseline. (06/10/2021) 

II). 3) a) Coordinate with Amy Stone to establish Communications schedule. (06/09/2021) 

V). 4) a) iii) HCFCD and P-D to begin e-mail correspondence to establish monthly meetings schedule. (05/28/2021) 

DECISIONS MADE: 

1) Officially referring to E116-00-00-P001 as a “Subwatershed Planning Project.” This project isn’t considered a 

watershed planning project because it is not considered a major watershed recognized by COH and HCFCD. 

K:\Projects\403\39\79\1-0 Correspondence\1-2 Client\1-2-3 Minutes\210524_E116_Kickoff_MeetingMinutes.docx 



 

  
       

 

 

    

       

 

  

 

   

 

                  

       

                  

             

  

         

           

          

   

        

        

              

     

           

          

           

        

           

        

           

              

            

    

        

    

 

      

           

           

           

          

              

        

          

         

      

            

     

   

          

     

Meeting Minutes 
Water Resources – Houston, Dallas, Fort Worth 

MEETING TITLE: Monthly Progress Meeting (via TEAMS) DATE: 06/10/2021 

E116-00-00-P001. 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (x), Amy Stone (x), Dena Green ( ), Myron Jones (x), 

Present = (x) William Sherman (x), Beth Walters ( ). 

COH: Adam Eaton ( ), Beto Moreno ( ), Umer Khan ( ), Tanu Hiremath ( ). 

P-D: Lonnie Anderson (x), Zubin Sukheswalla ( ), Erin Stiggins (x), Brett Garrett (x). 

AGENDA TOPICS: 

I) Schedule Discussion 1) Schedule of milestones/ deliverables discussion. 

a) Deliverable schedule and milestone timeline have been confirmed by P-D. 

b) Deliverable schedule and milestone timeline have been officially documented 

with Flood Control. 

2) 

3) 

4) 

5) 

Schedule for HCFCD Management review and baselining. 

a) Baseline is currently in Flood Control’s queue. 

b) *David will track down the status of finalizing the baseline; expects no longer 

than 2-weeks for final approval. 

HCFCD communications kickoff meeting discussion • develop prior to baselining. 

a) HCFCD Communications department is actively working on a standardization 

process. Part of the standardization is to emphasize responsiveness to 

community’s concerns rather than proactively searching for meetings. 

b) Meeting schedule can be flexible and can change after baselining. 

Next scheduled Bi-Monthly Progress meeting – 06/24/2021. 

a) PD expects to have the White Oak Bayou hydraulics reviewed. 

b) This meeting date has the potential for being postponed and/or canceled. Both 

HCFCD and PD will continue to communicate and monitor the future potential 

status of this meeting. 

Next scheduled Monthly Progress meeting – 07/08/2021. 

II) Stakeholder / Public 

Engagement 

1) Outlook for potential engagement meetings. 

a) Does HCFCD and PD need to schedule the Bond meeting? 

i) HCFCD states the Bond meeting date is flexible. 

ii) Currently, their master calendar shows the Bond meeting set for 10/2021 

but a specific date has not been set. 

iii) Only requirement is that the date is finalized 2-3 weeks prior to the meeting 

in order to notify the public in advance. 

b) HCFCD suggests that engagement meetings can remain flexible and 

appropriately scheduled when applicable information and results from PD 

analysis are ready to be presented. 

c) Even though engagement meeting dates are flexible it’s important to remain on-

schedule with final deliverables. 

2) HOA meetings. 

a) The responsibility for requesting community meetings resides with the 

pertinent HOAs and Civic Clubs. 
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i) The Storm Water Management Plan (SWMP) is expected to be the primary 

interest of Shepherd Park Terrace (SPT) HOA. 

ii) It’s anticipated that all HOA E116 meetings will be interrelated with SPT 

project details. 

b) Myron Jones has had previous communications with SPT’s HOA however, it’s 

been a while since SPT has reached out. Due to recent weather activity, there’s 

an expectation to hear from SPT in the near future. 

III) Administrative 1) 

2) 

3) 

4) 

Monthly invoicing. 

a) Due to project kickoff occurring in late May, P-D’s June invoice will combine and 

include all May items. 

b) Moving forward, HCFCD requests one invoice submitted for each month. 

i) PD defines calendar months as invoicing months. 

Short-hand project title for HCFCD project and COH project. 

a) HCFCD project will be called “E116 Project”. 

b) COH project will be called “SPT Project”. 

Status of HCFCD and COH Interlocal Agreement (ILA). 

a) Both HCFCD and COH are in the process of verifying each other’s inclusive 

requirements set forth by the ILA. 

b) All pertinent meetings related to SPT/ E116 Project must include meeting 

invitations sent to applicable COH employees. 

c) HCFCD and COH will provide any requirements needed from PD to follow ILA 

guidelines. 

Updates from COH project (now “SPT Project”) 

a) P-D report under 2nd COH review. 

b) P-D staff expects any further comments will lead to minimal changes. 

IV) Data Transfer 1) No updates. 

V) Data Collected, 

Reviewed, and 

Processed To-Date 

1) 

2) 

OTG Folder – received 05/13/2021; contains as-builts and site photos. 

a) Currently, a general review has been conducted by P-D of the documents in the 

OTG folder. 

b) Applicable files will be clearer as E116 Project progresses. 

White Oak Bayou MAAPnext Models – downloaded from HCFCD 06/07/2021. 

a) White Oak Bayou MAAPnext Model will be used as the base model and will be 

documented as the “source”; P-D will not be creating a model from scratch. 

b) White Oak Bayou MAAPnext Model has not been submitted to FEMA however, 

the model is considered to be 95% complete. 

i) The model currently shows some overflow from Buffalo into Little White 

Oak but that area is downstream of the E116 project area, so any related 

updates will not influence the base model for E116 Project. 

ii) *Lonnie is aware of another potential overflow from Buffalo Bayou. Need to 

confirm the location to determine the potential to influence the E116 

project area. 

VI) Data Requests 1) No updates. 

VII) H&H Analysis 1) Hydraulics – progress to date. 

a) P-D expects to refine the analysis of the 1D/2D HEC-RAS model by increasing 

detail and expanding the model extents to include each contributing tributary. 

b) Storm sewer analysis is also expected to be included in the HEC-RAS model by 

incorporating data produced by the XPSWMM model currently being performed 
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by the SPT Project. Consider using hydrograph output from XPSWMM as an 

input to HEC-RAS model. 

c) SPT Project will need to be cognizant of potential changes to recommendations 

based on the effects of the E116 Project. 

d) Potential off-peak and peak-on-peak analysis will need to be considered for 

flooding at the confluence of E116 and White Oak Bayou. 

e) Consideration for areas of mitigation is anticipated to be an area of concern for 

E116 Project due to the COH requirements of not increasing flows in the 

channels. 

i) Gary recommends considering detention in upstream portions of the 

subwatershed to potentially prevent downstream impacts. 

ii) May also consider options for inline detention. 

2) Hydrology – progress to date. 

a) P-D expects to refine the hydrologic analysis to give greater detail to the 

increased detail of the HEC-RAS model. 

b) Subbasins from the MAAPnext modeling are anticipated to be subdivided to 

better represent the smaller streams of the subwatershed. 

3) Potential survey needs. 

a) No needs have been identified at this juncture. Survey needs will be 

communicated as the project progresses. 

b) P-D will coordinate with SPT Project team to obtain applicable survey data that 

was collected for SPT Project. 

VIII) Immediate Needs 1) HCFCD communications schedule. 

a) Continue to be flexible. 

ACTION ITEMS*: 

I) 2) a) i) David will track down the status of finalizing the baseline; expects no longer than 2 

weeks for final approval 

V) 2) b) ii) Lonnie is aware of another potential overflow from Buffalo Bayou. Need to confirm the 

location to determine the potential to influence the E116 project area. 

DECISIONS MADE: 

III) 2) a) Project formally adopts convention of “E116 Project” to reference HCFCD project and 

“SPT Project to reference COH project to aid in obvious distinctions between the two 

efforts. 
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Meeting Minutes 
E116 Subwatershed Planning Project 

MEETING TITLE: Bi-Monthly Progress Meeting (via TEAMS) DATE: 06/24/2021 

E116-00-00-P001. 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (x), Amy Stone (x), Dena Green (x), Myron Jones (x), 

William Sherman (x), Beth Walters ( ). 

COH: Adam Eaton ( ), Beto Moreno ( ), Umer Khan (x), Tanu Hiremath ( ). 

P-D: Lonnie Anderson (x), Zubin Sukheswalla (x), Erin Stiggins (x), Brett Garrett (x). 

AGENDA TOPICS: 

I) Schedule Discussion 1) 

2) 

3) 

4) 

5) 

Schedule of milestones / deliverables discussion. 

a) P-D continues to be on-schedule. 

Status of baseline approval from Flood Control. 

a) HCFCD confirmed baseline was approved. 

Next scheduled Monthly Progress meeting – 07/08/2021. 

Next scheduled Bi-Monthly Progress meeting – 07/22/2021. 

Potential to record progress meetings. 

a) P-D may record progress meetings for internal use only. P-D shall not send any 

recordings to HCFCD. 

b) HCFCD will continue to rely on meeting minutes. 

II) Stakeholder / Public 

Engagement 

1) P-D has compartmentalized stakeholder meetings into the following groupings: 

a) Traditional / Bond. 

i) Open to the public and will be led by HCFCD as a virtual engagement for the 

foreseeable future. 

ii) E116 project scope and budget includes a Summary Report to be 

specifically created for public consumption. 

iii) P-D will provide technical support. 

b) HOA / Civic groups. 

i) Attendance of smaller groups of individuals encouraged in a way by 

invitation with potential for an in-person and / or hybrid engagement. 

ii) Will be initiated by individual groups and supported by HCFCD and/or COH 

as appropriate. 

iii) P-D will provide technical support. 

c) Harris County / HCFCD / COH. 

i) Briefings to executive management. 

ii) Workshops to refine potential projects. 

2) HCFCD Communications department will refrain from scheduling engagement 

meetings until the project approaches final deliverables. 

a) Currently, HCFCD has two planning projects that are undertaking stakeholders. 

b) An internal Communications department meeting, along with the precinct 

coordinator, is recommended by HCFCD to accommodate the fluid schedules of 

diverse, ongoing feasibility studies. 
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III) Administrative 1) 

2) 

*P-D will provide May and June invoices by the next scheduled Monthly Progress 

Meeting – 07/08/2021. 

All subsequent invoices from P-D will be delivered on a monthly, calendar basis. 

IV) Data Collection and 

Review 

1) No updates. 

V) H&H Analysis 1) 

2) 

3) 

Hydrology – progress to date. 

a) P-D will verify drainage areas and surface / subsurface conveyance from 

MAAPNext model using Rain-on-Grid (ROG). 

b) P-D will subdivide drainage areas, and develop new hydrologic parameters, as 

appropriate for the desired level of detail for the hydraulics. 

Hydraulics – progress to date. 

a) P-D will review and consider upgrading to utilize the newest HEC-RAS platform, 

version 6.0, to model E116 Project. 

i) The current MAAPNext White Oak Bayou HEC-RAS model is modeled in 

HEC-RAS version 5.0.7. 

ii) *P-D will compare WSEL rasters between the two versions to determine 

any differences between the calculations. 

iii) Version 6.0 provides new tools that will expedite the evaluation of 

proposed improvement alternatives. 

b) P-D may consider converting to all 2D modeling within E116 project area. 

Conversion may allow for better representation between surface and 

subsurface conveyance. 

c) P-D will truncate the current MAAPNext HEC-RAS model to be more specific to 

the scope of the E116 project area. Overflows from other subbasins will be used 

to set limits of truncated model. 

d) Exercise for extending centerlines from the M3 model and including other 

tributaries revealed potential roadside ditches and storm sewers as primary 

infrastructure. 

i) In small roadside ditch features, the effort to extend the 1D modeling 

length is not justified by improved hydraulic results. Further detail will be 

added to the mesh through breaklines and refinement areas to properly 

model these areas. 

ii) *HCFCD suggests that P-D use GEMS data to determine if a storm sewer 

system serves E116 drainage areas. 

e) *HCFCD requests for P-D to keep record of any changes / updates / 

modifications made to the MAAPNext models during the analysis. Recording 

these observations will be beneficial for future projects (feasibility study, impact 

analysis, etc.). 

Potential survey needs. 

a) Expected to be ongoing as project progresses. 

b) Potential need in the near future will be field surveys, structure surveys, 

flowline measurements, and site visits. 

VI) Immediate Needs 1) No updates. 
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ACTION ITEMS*: 

III) 1) 
P-D will provide May and June invoices by the next scheduled Monthly Progress Meeting 

– 07/08/2021. 

V) 2) a) ii) 
P-D will compare WSEL rasters between the two versions to determine any differences 

between the calculations. 

V) 2) d) ii) 
P-D will use GEMS data to determine if a storm sewer system serves E116 drainage area. 

V) 3) e) 
P-D will record observations for changes / updated / modifications that are warranted to 

MAAPNext models to make more suitable for future projects (feasibility study, impact 

analysis, etc.) 

DECISIONS MADE: 

II) 2) HCFCD Communications department will refrain from scheduling engagement meetings 

until the project approaches final deliverables. 

V) 2) a) iii) P-D will truncate the current White Oak Bayou HEC-RAS model to be more specific to the 

scope of the E116 project area. 
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Meeting Minutes 
E116 Subwatershed Planning Project 

MEETING TITLE: Monthly Progress Meeting (via TEAMS) DATE: 07/08/2021 

E116-00-00-P001. 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (x), Amy Stone (x), Dena Green (x), Myron Jones ( ), 

William Sherman ( ), Beth Walters ( ). 

COH: Adam Eaton ( ), Beto Moreno ( ), Umer Khan (x), Tanu Hiremath ( ), Manik Mitra (x). 

P-D: Lonnie Anderson (x), Zubin Sukheswalla (x), Erin Stiggins (x), Brett Garrett (x). 

AGENDA TOPICS: 

I) Schedule Discussion 1) Schedule of milestones / deliverables discussion. 

a) P-D continues to be on-schedule. 

b) Discussion on the schedule for Workshop 1: 

i) According to the scope, Workshop 1 is anticipated to take place early 

December 2021 after TM 1. 

2) 

3) 

ii) HCFCD suggests that Workshop 1 be the first milestone to include a formal 

meeting and presentation. Because the purpose of Workshop 1 is to go 

over models, identifying the potential problem areas, etc. it should be 

scheduled before or in conjunction with the Executive Briefing. 

Next scheduled Bi-Monthly Progress meeting – 07/22/2021. 

Next scheduled Monthly Progress meeting – 08/12/2021. 

a) If we are to maintain the 2-week Progress meeting schedule this date should be 

08/05/2021. 

b) Decision to maintain the Monthly Progress meetings to be scheduled for the 

second Thursday of every month and the Bi-Monthly Progress meetings for the 

fourth Thursday of every month – TEAMS meeting schedules remain unchanged. 

c) COH confirmed that they have correct meeting invitations. 

II) Stakeholder / Public 

Engagement 

1) Traditional / Bond. 

a) No updates. 

2) HOA / Civic groups. 

a) Confirmed that any meetings will be held at the request of the HOA / Civic 

groups unless COH and/or HCFCD decide to reach out to them. 

3) Harris County / HCFCD / COH. 

a) Workshops led by P-D to develop potential projects. 

i) *A tentative date will need to be established for Workshop 1. 

b) COH corrected previously used “SWMP” to the correct term of “SWAT (Storm 

Water Action Team).” 

i) SWAT projects are governed under each given Council District and driven by 

the council members office. 

ii) COH will relay questions involving stakeholder/ public engagements to the 

public outreach group and let HCFCD know if a community outreach 

meeting will be scheduled. 

iii) Specifics aren’t needed, just if an outreach meeting will be scheduled. 
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III) Administrative 1) Monthly invoice. 

a) Awaiting approval from P-D accounting before submitting to HCFCD. 

b) In order to ensure that invoices are validated and confirmed, P-D will e-mail 

HCFCD a copy of the invoice every month to alert HCFCD of the invoice 

submittal. 

c) Discussion that P-D does not anticipate using a subconsultant for this project. 

IV) Data Collection and 

Review 

1) P-D has been working through data file management of data already received. 

Future data requests will become clearer as needs develop. 

V) H&H Analysis 1) 

2) 

Hydrology – progress to date. 

a) P-D will verify drainage areas and surface / subsurface conveyance from 

MAAPNext model using Rain-on-Grid (ROG). 

i) Copying out MAAPNext models has created a longer QA/QC process due to 

validating all data is included and truncated properly. 

ii) P-D is utilizing the MAAPNext ROG to set the boundary conditions for the 

truncated model therefore, P-D will not be using a separate ROG. 

b) P-D will subdivide drainage areas, and develop new hydrologic parameters, as 

appropriate for the desired level of detail for the hydraulics. 

Hydraulics – progress to date. 

a) P-D will review and consider upgrading to utilize the newest HEC-RAS platform, 

version 6.0, to model E116 Project. 

i) The current MAAPNext White Oak Bayou HEC-RAS model is modeled in 

HEC-RAS version 5.0.7. 

ii) *P-D will compare WSEL rasters between the two versions to determine 

any differences between the calculations and provide HCFCD with an 

analysis by 07/12/2021. 

iii) Version 6.0 provides new tools that will expedite the evaluation of 

proposed improvement alternatives. 

b) COH will research if any other projects in addition to the current ongoing 

Shepherd Park Terrace (SPT) project, is pertinent to E116 project area. 

i) *If pertinent SWAT project information is found by the COH, they will send 

all data/ information to HCFCD and P-D. 

ii) COH referenced the GIMS system that has public facing information 

containing all types of spatial and geographic data. 

(1) GIMS can be utilized to look at ongoing projects and includes utilities, 

infrastructure, services, etc. however, it doesn’t contain Planning 

Studies. 

iii) *P-D will send information to Manik Mitra (COH) to get him oriented with 

the project. 

(1) Manik has recently stepped-in to assume further responsibility. 

iv) *P-D will investigate to see what HCFCD personnel previously coordinated 

with the COH and SPT. 

c) How is P-D incorporating the ongoing SWAT Shepherd Park Terrace (SPT) 

models and results for E116? 

i) Results haven’t been finalized however, the primary concern is upstream of 

the SPT neighborhood with added difficulty of intercepting surface 

overflows. 
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(1) HCFCD asked if the SPT study can analyze with and without 

intercepting surface overflow? 

(2) Can the 100-yr be contained in the ROW? 

ii) Coordination between HCFCD and COH will be critical when evaluating SPT. 

d) P-D may consider converting to all 2D modeling within E116 project area. 

Conversion may allow for better representation between surface and 

subsurface conveyance. 

e) P-D will truncate the current MAAPNext HEC-RAS model to be more specific to 

the scope of the E116 project area. Overflows from other subbasins will be used 

to set limits of truncated model. 

i) HCFCD suggests that P-D use GIMS data to determine if a storm sewer 

system serves E116 drainage areas. 

ii) From desktop analysis of the SPT project, E116-05-03 is a buried storm 

sewer and belongs to HCFCD. 

3) Potential survey needs. 

a) Expected to be ongoing as project progresses. 

b) Potential need in the near future will be field surveys, structure surveys, 

flowline measurements, and site visits. 

VI) Immediate Needs 1) No updates. 

ACTION ITEMS*: 

II) 3) b) i). 
A tentative date will need to be established for Workshop 1. 

V) 2) a) ii) 
P-D will compare WSEL rasters between the two versions to determine any differences 

between the calculations and provide HCFCD with an analysis by 07/12/2021. 

V) 2) b) i) 
If pertinent SWAT project information is found by the COH, they will send all data/ 

information to HCFCD and P-D. 

V) 2) b) iii) 
P-D will send information to Manik Mitra (COH) to get him oriented with the project. 

V) 2) b) iv) 
P-D will investigate to see what HCFCD personnel previously coordinated with the COH 

and SPT. 

DECISIONS MADE: 

I) 3) a) i) Decision to maintain the Monthly Progress meetings to be scheduled for the second 

Thursday of every month and the Bi-Monthly Progress meetings for the fourth Thursday 

of every month – TEAMS meeting schedules remain unchanged. 
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II) 3) b) COH corrected previously used “SWMP” to the correct term of “SWAT (Storm Water 

Action Team).” 

III) 1) b) In order to ensure that invoices are validated and confirmed, P-D will e-mail HCFCD a 

copy of the invoice every month to alert HCFCD of the invoice submittal. 
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Meeting Minutes 
E116 Subwatershed Planning Project 

MEETING TITLE: Bi-Monthly Progress Meeting (via TEAMS) DATE: 07/22/2021 

E116-00-00-P001. 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek ( ), Amy Stone (x), Dena Green ( ), Myron Jones (x), William 

Sherman (x), Beth Walters ( ), Jonathan Luna (x). 

COH: Adam Eaton ( ), Beto Moreno ( ), Umer Khan (x), Tanu Hiremath ( ), Manik Mitra (x). 

P-D: Lonnie Anderson (x), Zubin Sukheswalla (x), Erin Stiggins (x), Brett Garrett (x). 

AGENDA TOPICS: 

I) Schedule Discussion 1) Schedule of milestones / deliverables discussion. 

a) Workshop 1 (WS #1) timeline discussion. 

i) Anticipate having WS #1 after problem areas have been identified and 

existing conditions have been established. According to the baseline 

schedule the original date for WS #1 is scheduled for 12/06/2021 however, 

it’s been discussed that it would be beneficial to conduct WS #1 between 

the draft of Technical Memo 1 (TM #1) and TM #1 final deliverable date. 

(1) A tentative date for WS #1 has been re-scheduled to 10/06/2021. 

(2) HCFCD expects that WS #1 should not last more than 2.5-hours since it 

will most likely be virtual. 

ii) Expect to schedule a Precinct Briefing, aka Executive Briefing, 1-2 weeks 

after WS #1. 

2) 

3) 

(1) HCFCD expects that the Precinct Briefing should not last more than 1-

hour due to the high-level nature of the meeting. 

Next scheduled Monthly Progress meeting – 08/12/2021. 

Next scheduled Bi-Monthly Progress meeting – 08/26/2021. 

a) Conflict with TFMA Technical Summit Conference. 

i) *Final decision on re-scheduling or cancelling the Bi-Monthly Progress 

meeting, currently scheduled for 08/26/2021, needs to be made at the next 

Monthly Progress meeting – 08/12/2021. 

II) Stakeholder / Public 

Engagement 

1) Traditional / Bond. 

a) No updates. 

2) HOA / Civic groups. 

a) Harris County Communications are working on equity in communications 

framework to decrease scheduling meetings as the host. 

i) Anticipatory structure for the first two meetings to be scheduled by HOA, 

civic groups, etc.; the third meeting would be the only meeting scheduled 

and hosted by HCFCD. 

3) Harris County / HCFCD / COH. 

a) Status on potential outreach meeting possibilities from the COH public outreach 

group. 

b) HCFCD Communications requested clarification for the public meeting dates 

that are displayed in the Baseline schedule. 
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i) HCFCD and P-D confirmed that the dates and meetings are strictly 

placeholders intended to fulfill the requirements when establishing the 

overall Scope and Fees. 

ii) HCFCD Communications requests that P-D replace all dates for public 

meetings shown in the Baseline schedule with ‘XXXX’ to prevent confusion 

of any dates being scheduled and firm. 

III) Administrative 1) Monthly invoice submitted / received. 

a) Invoice finalized and submitted to HCFCD on 07-12-2021. 

i) HCFCD confirmed that invoice has been received. 

ii) *P-D shall let HCFCD know if payment hasn’t been received within 2-weeks 

after invoice receipt confirmation. 

IV) Data Collection and 

Review 

1) No updates. 

V) H&H Analysis 1) 

2) 

Hydrology – progress to date. 

a) P-D is verifying drainage areas and surface / subsurface conveyance from 

MAAPNext model using Rain-on-Grid (ROG). 

i) P-D will also supplement the ROG with hydrographs, as needed, to help 

improve detail and accuracy. 

ii) E116/ SPT Project accounts for any overflows into or out of the project area 

from MAAPNext ROG. 

iii) P-D is utilizing the MAAPNext ROG to set the boundary conditions for the 

truncated model therefore, P-D will not be using a separate ROG. 

b) P-D is refining storm systems and hydrology. 

i) Subdividing drainage areas – including but not limited to the Acres Home 

area to capture any flows contributing to E116 Project area. 

(1) HCFCD suggests that mitigation techniques will most likely need to be 

accomplished in the Acres Home area with detaining flow in the north 

to mitigate for southern flooding. 

ii) P-D will be accounting for future conditions to include future Basin 

Development Factor (BDF) assumptions and future land use. 

iii) All future development will need to prove no adverse impacts downstream 

with on-site detention being used as the primary tool for mitigation. 

(1) Adverse impact is defined by an increase in peak stage. Increased 

volume is allowable as long as peak stage proves no increase. 

Hydraulics – progress to date. 

a) P-D completed review and comparison of WSEL results from converting the 

previous RAS v5.0.7 model to v6.0. 

i) WSEL comparison results show +/- 0.02’ differences with no changes in 

WSEL greater than 0.1’. 

ii) HCFCD asks if any updates were needed/made to convert to RAS v6.0? 

(1) P-D states that only 1 minor update was required to allow the model to 

run. 

b) Truncating the full White Oak Bayou MAAPNext model to the E116 Project area 

allows P-D to increase detail – including the underground storm drain system – 

and decrease the overall run time. 
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c) HCFCD currently has a regional detention project being constructed – will that 

have an impact on E116 subwatershed? 

i) P-D confirms that any project constructed since 2018 has already been 

incorporated in the model. 

ii) HCFCD and COH will update P-D on any other projects that come down the 

pipeline that could possibly affect E116 Project area. 

d) COH will investigate if any other projects in addition to the current ongoing 

Shepherd Park Terrace (SPT) project, are pertinent to E116 project area. 

i) Internet Explorer should be used to access the GIMS system. 

ii) COH commented that the GIMS system contains outdated data and 

referred to a link that was previously shared with P-D’s SPT team that 

contains updated data. 

iii) Coordination between HCFCD, COH, and P-D will be important when 

evaluating SPT. 

e) *P-D plans to have an improved existing conditions model completed by the 

next Monthly Progress meeting – 08/12/2021. 

f) *HCFCD will provide updates to project scoring criteria for problem area 

identification in approximately 3 weeks from the date of this meeting. 

3) Potential survey needs. 

a) Expected to be ongoing as project progresses. 

b) Potential need in the near future will be field surveys, structure surveys, 

flowline measurements, and site visits. 

VI) Immediate Needs 1) No updates. 
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ACTION ITEMS*: 

I) 3) a) i) 
Final decision on re-scheduling or cancelling the Bi-Monthly Progress meeting, currently 

scheduled for 08/26/2021, needs to be made at the next Monthly Progress meeting – 

08/12/2021. 

III) 1) a) ii) 
P-D shall let HCFCD know if payment hasn’t been received within 2-weeks after invoice 

receipt confirmation. 

V) 2) e) 
P-D plans to have an improved existing conditions model completed by the next Monthly 

Progress meeting – 08/12/2021. 

V) 2) f) 
HCFCD will provide updates to project scoring criteria for problem area identification in 

approximately 3 weeks from the date of this meeting. 

DECISIONS MADE: 

I) 1) a) i) 1) A tentative date for WS #1 has been re-scheduled to 10/06/2021. 

V) 1) b) iii) All future development will need to prove no adverse impacts downstream with on-site 

detention being used as the primary tool for mitigation. 

V) 2) d) i) Internet Explorer should be used to access the GIMS system. 
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Meeting Minutes 
E116 Subwatershed Planning Project 

MEETING TITLE: Monthly Progress Meeting (via TEAMS) DATE: 08/12/2021 

E116-00-00-P001. 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (x), Amy Stone (x), Dena Green ( ), Myron Jones ( ), William 

Sherman ( ), Beth Walters ( ) 

COH: Adam Eaton ( ), Beto Moreno ( ), Umer Khan ( ), Tanu Hiremath ( ), Jonathan Luna (x), Manik 

Mitra (x). 

P-D: Lonnie Anderson (x), Zubin Sukheswalla (x), Erin Stiggins (x), Brett Garrett (x), Ashton Lofquist 

(x). 

AGENDA TOPICS: 

I) Schedule Discussion 1) 

2) 

3) 

4) 

Schedule of milestones / deliverables discussion 

a) P-D continues to be on-schedule 

b) 09/10/2021 – Draft copy of Technical Memo #1. 

Next scheduled Monthly Progress meeting – 09/09/2021 

a) Will be used to address any concerns regarding Technical Memo #1 

Next scheduled Bi-Monthly Progress meeting – 08/26/2021 

a) Decision made to cancel the 08/26/2021 Bi-Monthly Progress meeting due to a 

scheduling conflict with the TFMA conference 

Adding Ashton Lofquist to take over duties from Brett Garrett 

II) Stakeholder / Public 

Engagement 

1) 

2) 

3) 

Traditional / Bond 

a) No updates 

HOA / Civic groups 

a) No updates 

Harris County / HCFCD / COH 

a) Workshop 1 timeline discussion 

i) Decision made for Workshop 1 to take place on 09/23/2021 from 10:00am-

12:30pm 

ii) *P-D will have Workshop 1 agenda ready with Technical Memo #1 submittal 

b) *HCFCD will send “Save the Date” Invitations 

c) *Meeting changes will be updated in the official project schedule and released 

by HCFCD 

III) Administrative 1) Monthly invoice 

a) Two billing cycles are complete 

i) No problems have been encountered with Kissflow 

ii) P-D has notice from Kissflow that first invoice has been approved for 

payment 

b) P-D billing cycle schedule is 4-4-5 weeks, with quarters ending on a 5 week 

i) This allows for 12 billing cycles in a year rather than 13 

ii) Sept. is a 5-week month, while Oct. and Nov. are 4-week months and Dec. is 

a 5-week month 

iii) *P-D will verify billing cycle schedule internally and inform HCFCD 
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Page 2 of 4 

IV) Data Collection and 

Review 

V) H&H Analysis 

1) P-D is requesting a structure inventory shapefile that covers the entire county 

a) *P-D will send an email to HCFCD with a specific request 

b) P-D has not received any data specifically for E116, such as Finished Floor 

Elevations (FFE), only the data from the Spring Gully Watershed Planning Project 

(SGWPP) 

i) The watershed master plan is being updated by HCFCD’s GIS team, but the 

current status is unknown 

ii) *HCFCD will send updated geodatabase system files to P-D 

1) Hydrology – progress to date 

a) Analysis primarily driven off Rain-on-Grid (ROG) method rather than the Basin 

Development Factor (BDF) used by MAAPNext or HEC-HMS hydrographs 

i) This approach will allow runoff to spread as sheet flow better as opposed to 

assuming flow gets to HCFCD infrastructure by assigning hydrograph to 1D 

open channel segments 

ii) HCFCD agreed it is reasonable to conclude water is not necessarily all 

getting into HCFCD infrastructure 

iii) Decision made to not develop a future condition model with different BDF 

values due to lack of available vacant land for future development 

2) Hydraulics – progress to date 

a) P-D has upgraded to utilizing the newest HEC-RAS platform, version 6.0, to 

model E116 Project, based on WSEL raster results 

b) P-D has determined ROG analysis in 2D mesh accurately captures conveyance 

i) The MAAPNext model has been truncated 

ii) Sheet flow is escaping the model more than it is coming in 

iii) ROG is validated by MAAPNext’s flooding results and is predicting 

significant flooding by 1-2 feet in some neighborhoods and at least two 

arterial roads 

c) The Shepherd Park Terrace (SPT) XP-SWMM model accurately captures 

conveyance in a manner better defined than what RAS can model 

i) P-D will defer to the XP-SWMM model 

ii) P-D RAS model will focus on flow changes while the XP-SWMM model for 

SPT conveys flows from the sub-surface system to the open channel 

iii) *P-D will calibrate the RAS model to reflect a more detailed XP-SWMM 

model as requested by HCFCD 

d) Decision made by HCFCD to have a third-party review P-D’s models 

i) Expected to be a high-level review; HCFCD will preside over any decisions 

should major issues be found 

ii) *P-D will have the model completed, reviewed, and the documentation 

package—including a summary methodology and changes—ready for a 

formal submittal by 08/20/2021 

iii) *HCFCD will send out potential dates to schedule a meeting between 

HCFCD, P-D, and the reviewers for the model package review, likely early in 

the week of 08/23/2021-08/27/2021 

3) Potential survey needs 

a) *P-D will perform a “measure down” of manhole elevations for proper 

calibration since the GIMS data is currently showing elevations a few feet above 

ground 

b) Will be absorbed into the modeling budget 
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4) Revised project scoring criteria 

a) P-D will not be able to utilize the project ranking/scoring until months down the 

line once potential projects have been identified 

b) HCFCD will determine if a scoring process is needed to rank problem areas. At 

this time, none is anticipated, or will only be qualitative in nature. 

5) Project Documentation 

a) Decision made that technical memos may display and/or document any 

sensitive information 

b) *P-D will have conceptual solutions presented in Workshop 1 based on options 

for improvements to allow HCFCD to discuss possibilities moving forward 

c) *P-D will provide a 100-year Level of Service solution for the subwatershed as 

part of the Final Engineering Report 

VI) Immediate Needs 1) No updates 

ACTION ITEMS*: 

II) 3) a) ii). 
P-D will have Workshop 1 agenda ready with Technical Memo #1 submittal. 

II) 3) b) 
HCFCD will send out “Save the Date” invitations for Workshop 1. 

II) 3) c) 
Meeting changes will be updated in the official project schedule and released by HCFCD. 

III) 1) b) iii) 
P-D will verify billing cycle schedule internally and inform HCFCD. 

IV) 1) a) 
P-D will send an email to HCFCD with a specific request for a structure inventory 

shapefile to support the E116 project. 

IV) 1) b) ii) 
HCFCD will send updated structure inventory geodatabase system files to P-D. 

V) 2) c) iii) 
P-D will calibrate the HEC-RAS model to reflect a more detailed XP-SWMM model as 

requested by HCFCD. 

V) 2) d) ii) 
P-D will have the model completed, reviewed, and the documentation package— 

including a summary methodology and changes—ready for a formal submittal by 

08/20/2021. 
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V) 2) d) iii) 
HCFCD will send out potential dates to schedule a meeting between HCFCD, P-D, and the 

reviewers for the model package review. 

V) 3) a) 
P-D will perform a “measure down” of manhole elevations for proper calibration since 

the WaterGEMS data is currently showing elevations a few feet above ground. 

V) 5) b) 
P-D will have conceptual solutions presented in Workshop 1 based on options for 

improvements to allow HCFCD to discuss possibilities moving forward. 

V) 5) c) 
P-D will provide a 100-year Level of Service solution for the subwatershed as part of the 

Final Engineering Report. 

DECISIONS MADE: 

I) 3) a) Decision made to cancel the 08/26/2021 Bi-Monthly Progress meeting due to a 

scheduling conflict with the TFMA conference 

II) 3) a) i) Decision made for Workshop 1 to take place on 09/23/2021 from 10:00am-12:30pm. 

V) 1) a) iii) Decision made to not develop a future condition model with different BDF values due to 

lack of available vacant land for future development 

V) 2) d) Decision made by HCFCD to have a third-party review P-D’s models 

V) 5) a) Decision made that technical memos may display and/or document any sensitive 

information 
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Meeting Minutes 
E116 Subwatershed Planning Project 

MEETING TITLE: Monthly Progress Meeting (via TEAMS) DATE: 09/09/2021 

E116-00-00-P001 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (), Amy Stone (x), Dena Green (), Myron Jones (), William 

Present = (x) Sherman (), Beth Walters () 

COH: Adam Eaton (), Beto Moreno (), Umer Khan (), Tanu Hiremath (), Jonathan Luna (), Manik Mitra 

(), Chris Garcia (x) 

Third-Party Reviewer: Jose de la Pena (x) 

P-D: Lonnie Anderson (x), Zubin Sukheswalla (x), Erin Stiggins (x), Ashton Lofquist (x) 

AGENDA TOPICS: 

I) Schedule Discussion 1) 

2) 

3) 

Schedule of milestones / deliverables discussion 

a) P-D continues to be on-schedule 

b) 09/09/2021 – Draft copy of Technical Memo #1. 

c) Review meeting schedule 

i) P-D has provided an updated schedule summary of deliverables and project 

meetings, including the final date for Workshop #1 and suggested date for 

Workshop #2 

ii) *Upon review, HCFCD will send the schedule summary to internal 

scheduling department 

Next scheduled Monthly Progress meeting – 10/14/2021 

Next scheduled Bi-Monthly Progress meeting – 09/23/2021 

a) Workshop #1 to take place during this time 

i) *P-D will provide a copy of the Workshop #1 presentation to HCFCD by 

09/17/2021 

b) Workshop Agenda to follow by 09/10/2021 

i) *P-D will provide a timeline of workshop discussion within the agenda 

ii) Decision made to allocate final half hour of Workshop #1 to open discussion 

II) Stakeholder / Public 

Engagement 

1) Traditional / Bond 

a) No updates 

2) HOA / Civic groups 

a) No updates 

3) Harris County / HCFCD / COH 

a) Precinct 1 and 4 Meeting #1 discussion 

i) Intended to field knowledge of flooding complaints as well as any projects 

within the Precincts’ jurisdictions that are in the planning stages and 

currently unknown to HCFCD 

ii) Decision made to not host joint meeting due to potential scheduling 

conflicts with Precinct staff 

b) *HCFCD will send “Save the Date” Invitations 

i) Decision made to consider suggested date of 09/29/2021 as earliest 

practical date for meetings. 

ii) Meetings will likely take place during the 1st week of October, pending 

coordination with Precinct staff and P-D 
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iii) *P-D will send Ms. Stone of HCFCD an email with the original thoughts and 

descriptions regarding stakeholder meeting schedule 

c) *HCFCD will conduct internal discussion regarding possible rollout of a standard 

of appearance or “style guide” for reports and map exhibits to be shared with 

the public 

III) Administrative 1) Monthly invoice 

a) Payment has been received by P-D 

b) Request from HCFCD Accounting to separate tasks into different line items on 

monthly invoice has been fulfilled by P-D 

IV) Data Collection and 

Review 

1) 

2) 

*HCFCD will send database of flooding complaints from the precincts upon 

discussion with Precinct Coordinators 

*HCFCD will send construction plans for Detention Pond E516-01-00 which is located 

within the E116 subwatershed 

V) H&H Analysis 1) 

2) 

3) 

4) 

5) 

Hydrology – progress to date 

a) No changes since previous Monthly Progress Meeting 

Hydraulics – progress to date 

a) No changes since previous Monthly Progress Meeting 

Potential survey needs 

a) No updates 

Project Documentation 

a) *P-D will include a Microsoft Word document in the Technical Memo #1 Draft 

package to allow for comments or terminology updates from HCFCD in addition 

to the provided PDF 

b) Decision made to refer to the partnership between HCFCD and COH as an 

“informal partnership” or “close coordination” within Technical Memo #1 and 

further reports 

c) *P-D will create a catalog in a spreadsheet or other format to make documents 

for the E116 Subwatershed Planning Project searchable, particularly engineering 

reports and construction plans for critical structures within the subwatershed 

Third Party Review 

a) High-level review anticipated to be complete by week of 09/13/2021-

09/17/2021 

b) *HCFCD will provide the latest version of the project scoring criteria to the 

reviewer 

VI) Immediate Needs 1) No updates 

ACTION ITEMS*: 

Upon review, HCFCD will send the schedule summary of deliverables and project 
I) 1) c) ii). 

meetings to internal scheduling department 

P-D will provide a copy of the Workshop #1 presentation to HCFCD by 09/17/2021 
I) 3) a) i) 



 
 

  

    

    

    

 

 

 

    
            

   
            

    
               

    

   
            

               

  
            

 

 

  
          

   
              

              

   
             

     

   
              

  

                

                  

  

                

     

                 

          

 

 
    

Meeting Minutes 

E116 Subwatershed Planning Project 

Monthly Progress Meeting (09/09/2021) 

Page 3 of 3 

I) 3) b) i) 
P-D will provide a timeline of workshop discussion within the Workshop #1 agenda 

II) 3) b) 
HCFCD will send “Save the Date” invitations for Precinct 1 and 4 Meeting #1 

II) 3) b) iii) 
P-D will send Ms. Stone of HCFCD an email with the original thoughts and descriptions 

regarding stakeholder meeting schedule 

II) 3) c) 
HCFCD will conduct internal discussion regarding possible rollout of a standard of 

appearance or “style guide” for reports and map exhibits to be shared with the public 

IV) 1) 
HCFCD will send flood complaints database to P-D upon discussion with Precinct 

Coordinators 

IV) 2) 
HCFCD will send construction plans for Detention Pond E516-01-00 to P-D 

V) 4) a) 
P-D will include a Microsoft Word document in the Technical Memo #1 Draft package to 

allow for comments or terminology updates from HCFCD in addition to the provided PDF 

V) 4) c) 
P-D will create a catalog of documents for the E116 Subwatershed Planning Project and 

submit to HCFCD upon completion 

V) 5) b) 
HCFCD will provide the latest version of the project scoring criteria to the reviewer 

DECISIONS MADE: 

I) 3) b) ii) Decision made to allocate final half hour of Workshop #1 to open discussion 

II) 3) a) ii) Decision made to not host joint meeting due to potential scheduling conflicts with 

Precinct staff 

II) 3) b) i) Decision made to consider suggested date of 09/29/2021 as earliest practical date for 

meetings with Precincts 1 and 4 

V) 4) b) Decision made to refer to the partnership between HCFCD and COH as an “informal 

partnership” or “close coordination” within Technical Memo #1 and further reports 
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Meeting Minutes 
E116 Subwatershed Planning Project 

MEETING TITLE: Monthly Progress Meeting (via TEAMS) DATE: 10/14/2021 

E116-00-00-P001. 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (x), Amy Stone (x), Dena Green (), Myron Jones (), 

Present = (x) William Sherman (x), Beth Walters () 

COH: Adam Eaton (), Beto Moreno (), Umer Khan (), Tanu Hiremath (), Manik Mitra (x), 

Chris Garcia (x) 

P-D: Lonnie Anderson (x), Zubin Sukheswalla (x), Erin Stiggins (x), Saatvik Satyaprakash (x), 

Ashton Lofquist (x) 

AGENDA TOPICS: 

I) Schedule Discussion 1) 

2) 

3) 

Schedule of milestones / deliverables 

a) P-D remains on schedule 

b) 10/21/2021 – Final copy of Technical Memo #1 

i) *HCFCD will provide COH with the final copy upon submittal and internal 

review 

c) Review meeting schedule—Precinct 1 Meeting #1 

i) *HCFCD will schedule a meeting with Precinct 1 

Next scheduled Monthly Progress meeting – 11/11/2021 

Next scheduled Bi-Monthly Progress meeting – 10/28/2021 

II) Stakeholder / Public 

Engagement 

1) 

2) 

3) 

Traditional / Bond 

a) No update 

HOA / Civic groups 

a) It may be pertinent to schedule an informal, non-public meeting with the 

leadership of the Shepherd Park Terrace HOA to discuss the E116 SWPP and 

PD’s individual SPT project once the E116 SWPP near- and long-term benefits 

have been identified. 

Harris County / HCFCD / COH 

a) No update 

III) Administrative 1) Monthly invoice 

a) The most recent invoice was sent by P-D the week of 10/4-10/8 

b) P-D has received payment for the first two invoices 

IV) Data Collection and 

Review 

1) 

2) 

Flooding Complaints from precincts 

a) P-D requests a database of flooding complaints sourced from both Precinct 1 

and Precinct 4 in addition to COH 

i) The flooding complaints will need to capture several years of storm events 

with a documented timeline 

ii) Data may not be collected by precincts since entire study area is within COH 

iii) *HCFCD will provide this data if available, from either the precincts or COH 

sources 

b) Flooding complaints will be discussed in Precinct 1 Meeting #1 

Redevelopment reconciliation within structural inventory 
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a) P-D has noted areas within the E116 subwatershed where structures are not 

included in the structural inventory, particularly within areas of redevelopment 

or recent development 

i) HCFCD has confirmed P-D possesses the most up-to-date iteration of the 

structural inventory 

b) The missing data is not likely to be a concern due to the higher standards the 

recent structures are built to in comparison to the surrounding developments 

V) H&H Analysis 1) Hydrology: Complete 

2) Hydraulics: Progress 

a) Existing conditions hydraulics are complete 

b) Hydraulics will be continued to be modeled with the proposal of potential flood 

risk reduction projects 

c) The E116 SWPP model includes a full hydrograph of E100-00-00 

i) Decision made to model the subwatershed hydraulics disconnected from 

E100-00-00 in a “what-if” scenario to assess potential positive impacts of 

improvements within PA04 without the influence of E100-00-00 backwater 

3) PA02 Potential Project Modeling Concerns 

a) P-D’s SPT project models stormwater conveyance through a culvert junction 

beneath Wheatley St that directs flow into E116-01-00 and E116-05-00, which 

has the potential to be used to check the accuracy of the E116 hydraulic models 

b) P-D will model the benefits of capturing varying amounts of overflows from the 

intersection 

i) The SWPP model can portray subsurface conveyance modifications easily; 

however, a more intricate XP-SWMM model would more accurately 

account for storm drain inlets. 

4) PA02 Potential Projects 

a) Addition of multiple large inlets to subsurface infrastructure at the intersection 

and potentially along feeder roads upstream might reduce overflows 

b) Addition of subsurface box culverts within the medians of Wheatley St and W 

Tidwell Rd 

c) Upstream detention to capture sheet flow traveling down Wheatley St 

d) Improvements to E116-01-00 and E116-05-00 to increase capacity 

5) PA03 Potential Projects 

a) Combine HCFCD detention basin E516-01-00 with adjacent detention basin for 

Candlelight Place Sec. 4 

i) Potentially use wet-bottom design for more storage 

b) Channel improvements to increase capacity in segments of E116-05-00 with 

limited level of service through steepening side slopes and deepening channel 

i) Potentially line channel with concrete—though undesirable, such an option 

is not forbidden and could prevent erosion 

c) Subsurface infrastructure to capture overflow from Pinemont Dr and potentially 

route south down Rosslyn Rd 

6) PA04 Potential Projects 

a) Reduce overflow from Pinemont Dr flowing into the eastern portion of the 

Candlelight Woods neighborhood 

i) Capture with inlets and route subsurface system south down Mountwood 

St into E116-00-00 
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b) Quantify voluntary buyouts based on repetitive losses, FEMA claims, or design 

storm 

7) PA05 Potential Projects 

a) Despite concerns of localized sheet flow, improvements to upstream problem 

areas could possibly provide benefits 

b) Some clusters of predicted structural flooding are likely to not be influenced by 

improvements within the E116 subwatershed 

8) PA06 Potential Projects 

a) Increased capacity of roadside ditches within the Baldo Place neighborhood may 

be an efficient flood reduction project 

b) Addition of subsurface infrastructure along De Soto St to capture overflows 

i) Potentially could outfall west into HCFCD open channel within PA10 

c) Microdetention in open spaces within heavy sheet flow “zones” 

i) Use of microdetention in undeveloped areas near two radio antennae 

present within problem area 

ii) Challenged by potential outfall depths to nearby roadside ditches 

iii) Challenged by competition for land to be used for redevelopment 

9) PA07 Potential Projects 

a) Channel improvements to E116-01-00 increase capacity and sheet flow 

acceptance speed 

b) Reducing overflows from W Tidwell Rd with subsurface infrastructure may 

produce trickle-down flood reduction benefits to Ella Park Terrace 

neighborhoods 

c) Detention storage in open space under the towers of the power transmission 

corridor in the SW corner of PA07 

10) Micro-detention may be considered in multiple problem areas 

a) May provide immediate benefit to the problem area 

b) May provide downstream benefits to other problem areas 

VI) Immediate Needs 1) No updates 

ACTION ITEMS*: 

I) 1) b) i) 
HCFCD will provide COH with the final copy of Technical Memo #1 upon submittal and 

internal review 

I) 1) c) i) 
HCFCD will schedule Precinct 1 Meeting #1 

IV) 1) a) iii) 
HCFCD will provide flooding complaint data from Precincts 1 and 4 in addition to COH if 

available 

DECISIONS MADE: 

Model the subwatershed hydraulics disconnected from E100-00-00 in a “what-if” 

V) 2) c) i) scenario to assess potential positive impacts of improvements within PA04 without the 

influence of E100-00-00 backwater 
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E116 Subwatershed Planning Project 

MEETING TITLE: Bi-Monthly Progress Meeting (via TEAMS) DATE: 10/28/2021 

E116-00-00-P001 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (x), Amy Stone (), Dena Green (), Myron Jones (x), 

Present = (x) William Sherman (), Beth Walters () 

COH: Adam Eaton (), Beto Moreno (), Umer Khan (x), Tanu Hiremath (x), Manik Mitra (), 

Chris Garcia (), Jonathan Luna (x) 

P-D: Lonnie Anderson (x), Zubin Sukheswalla (x), Erin Stiggins (x), Saatvik Satyaprakash (), 

Ashton Lofquist (x) 

AGENDA TOPICS: 

I) Schedule Discussion 

II) Stakeholder / Public 

Engagement 

1) Schedule of milestones / deliverables 

a) P-D remains on schedule 

b) 10/21/2021 – Final copy of Technical Memo #1 

i) *P-D will incorporate comments received from HCFCD 

ii) Decision made to incorporate terminology approved by HCFCD 

Communications within technical memos and further formal 

documentation rather than within the Summary Report alone 

iii) *HCFCD will send the final copy of Technical Memo #1 to COH and any 

interested representatives of the precincts upon address of comments by 

P-D 

c) Review meeting schedule—Precinct 1 Meeting #1 

i) Meeting scheduled for 11/2/2021 at 1:00PM 

2) Next scheduled Monthly Progress meeting – 11/11/2021 

a) Decision made to reschedule meeting for 11/9/2021 at 10:00AM due to conflict 

with Veteran’s Day holiday 

3) Next scheduled Bi-Monthly Progress meeting – 11/25/2021 

a) Decision made to cancel meeting due to conflict with Thanksgiving holiday 

4) December meeting conflicts with holidays 

a) Decision made to reschedule December Monthly and Bi-Monthly meetings due 

to conflicts with holidays 

i) December Monthly Progress meeting – 12/2/2021 

ii) December Bi-Monthly Progress meeting – 12/16/2021 

5) *HCFCD will send out meeting rescheduling notices to P-D and COH 

1) Traditional / Bond 

a) No update 

2) HOA / Civic groups 

a) No update 

3) Harris County / HCFCD / COH 

a) *P-D will inform HCFCD of any meetings, future actions and scope activities, and 

subsequent findings of the Shepherd Park Terrace project 

b) *COH will inform HCFCD and P-D of any upcoming public works projects located 

within the subwatershed 
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III) Administrative 1) Monthly invoice 

a) Invoice covers up to 10/22/2021 

b) *P-D will deliver final copy of monthly invoice to HCFCD 

IV) Data Collection and 

Review 

1) Flooding Complaints from precincts/COH 

a) *HCFCD will check Precinct 1’s log of drainage complaints and share any 

pertinent information with P-D 

b) *COH will research any drainage complaints within 311 calls or a formal 

database and share any findings with HCFCD and P-D 

V) H&H Analysis 1) 

2) 

3) 

Hydrology: Complete 

Hydraulics: Progress 

a) Due to concerns of using same excess rainfall data over entire subwatershed, 

higher infiltration rates were included in the RAS model for the northern areas 

of the subwatershed while lower infiltration rates were used for the southern 

areas to account for differences in development density 

i) Resulted in insignificant changes in WSEL 

b) No consistent comparison trend of flowrates can be made between MAAPnext 

and this planning project due to variability caused by differing methodologies 

Potential Project Progress 

a) Modeling addition of storm drains along Pinemont Dr between Rosslyn Rd and 

Wheatley St resulted in expected flood reduction trends 

i) Potential project would likely not score well due to cost-benefit analysis 

b) *P-D will continue refining the level of service (LOS) for the modeled channels 

i) LOS may need to be revised as modeling potential projects routes errant 

sheet flow into open channels and reduces available capacity 

c) *P-D will investigate potentially performing field investigation of study area, 

including measurements channel and culvert at the upstream end of E116-05-00 

d) *P-D will investigate potential locations and needed depths for microdetention 

basins in low-density development areas in northern areas of the subwatershed 

i) Concerns include a lack of outfall locations and potential complications due 

to outfall structure tailwater 

ii) Potentially develop a set of criteria for determination of future 

microdetention needs and possible locations 

iii) Open space immediately NW of the cluster of flooding along Maxroy Dr in 

PA06 would be likely candidate 

iv) Microdetention designed for storms more frequent than 1% AEP would be 

acceptable 

v) Microdetention areas could also be turned into public parks 

e) Reduction of overflow across Tidwell/Wheatley intersection 

i) Would provide significant flood reduction benefits 

ii) Project may not score as high as other potential projects 

f) Potential Project: Expanding existing open channel network, particularly with 

channels along the back of lots 

g) Potential Project: Optimizing E516-01-00 detention basin 

i) Could install additional inlets and expand volume by combining with 

adjacent detention basin 

ii) Allowing an increase in WSEL in E116-05-00, then mitigating with basin 

E516-01-00 would create adverse impacts due to segments of channel 

lacking extra capacity; however, such an approach may work in E116-00-00 
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iii) Channel restoration and improvements for E116-05-00, such as lining or 

erosion mats, could make mitigation with E516-01-00 basin possible 

h) Potential Project: Detention basin in the open tract northwest of the confluence 

of E116-00-00 with E116-01-00 

e) Potential Project: Detention basin in the open tract between Neiman Rd and W 

Donovan Rd in PA07 

f) *P-D will investigate disconnecting regional sheet flow on a “what-if” basis to 

compare local and regional benefits to modeled potential projects 

VII) Immediate Needs 1) No updates 

ACTION ITEMS*: 

I) 1) b) i) P-D will incorporate comments received from HCFCD into final copy of Technical Memo 

#1 

I) 1) b) iii) HCFCD will send the final copy of Technical Memo #1 to COH and any interested 

representatives of the precincts upon address of comments by P-D 

I) 5) HCFCD will send out meeting rescheduling notices to P-D and COH 

II) 3) a) P-D will inform HCFCD of any meetings, future actions and scope activities, and 

subsequent findings of the Shepherd Park Terrace project 

II) 3) b) COH will inform HCFCD and P-D of any upcoming public works projects located within the 

subwatershed 

III) 1) b) P-D will deliver final copy of monthly invoice to HCFCD 

IV) 1) a) HCFCD will check Precinct 1’s log of drainage complaints and share any pertinent 

information with P-D 

IV) 1) b) COH will research any drainage complaints within 311 calls or a formal database and any 

findings with HCFCD and P-D 

V) 3) b) P-D will continue refining the level of service (LOS) for the modeled channels 

V) 3) c) P-D will investigate potentially performing field investigation of study area, including 

measurements channel and culvert at the upstream end of E116-05-00 

V) 3) d) P-D will investigate potential locations and needed depths for microdetention basins in 

low-density development areas in northern areas of the subwatershed 

V) 3) f) P-D will investigate disconnecting regional sheet flow on a “what-if” basis to compare 

local and regional benefits to modeled potential projects 

DECISIONS MADE: 

Decision made to incorporate terminology approved by HCFCD Communications within 

I) 1) b) ii) technical memos and further formal documentation rather than within the Summary 

Report alone 
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I) 2) a) Decision made to reschedule next Monthly Progress meeting for 11/9/2021 at 10:00AM 

due to conflict with holiday 

I) 3) a) Decision made to cancel next Bi-Monthly Progress meeting on 11/25/2021 due to 

conflict with federal holiday 

I) 4) a) Decision made to reschedule December Monthly and Bi-Monthly meetings due to 

conflicts with holidays 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_STAKEHOLDER\2-1-3 Minutes\211028_E116_Bi-MonthlyProgress_Minutes.docx 



 

  
   

 

 

    

    

 

  

 

 

 

             

   

        

        

 

  
      

     
 

 
   
    

 

  
 

   
  

   
  

    
  

 

     
  

   
  
   

 
 

  
 

   
   

 
     

 

    
  
  

    
 

  

 

 
 

  

Meeting Minutes 
E116 Planning Project 

MEETING TITLE: Monthly Progress Meeting (via TEAMS) DATE: 11/09/2021 

E116-00-00-P001 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (x), Amy Stone (x), Dena Green ( ), Myron Jones ( ), William 

Present = (x) Sherman ( ), Beth Walters ( ) 

COH: Beto Moreno ( ), Umer Khan (x), Tanu Hiremath ( ), Manik Mitra (x), Chris Garcia (x) 

P-D: Lonnie Anderson (x), Zubin Sukheswalla (x), Erin Stiggins (x), Ashton Lofquist (x), Saatvik 

Satyaprakash (x) 

AGENDA TOPICS: 
I) Schedule Discussion 1) 

2) 
3) 

Schedule of milestones / deliverables 
a) 3/10/2022 – Draft copy of Technical Memo #2 
b) *P-D will implement HCFCD comments into the final copy of Technical Memo #1 

and submit to HCFCD by 11/19/2021 
Next scheduled Monthly Progress meeting – 12/02/2021 
Next scheduled Bi-Monthly Progress meeting – 12/16/2021 

II) Stakeholder / Public 
Engagement 

1) 

2) 

3) 

Traditional / Bond 
a) No update 
HOA / Civic groups 
a) No update 
Harris County / HCFCD / COH 
a) No update 

III) Administrative 1) 

2) 
3) 
4) 

Monthly invoice 
a) No update 
Work authorization for additional tasks has been received by P-D 
Purchase order received by HCFCD 
*P-D will send the most recent certificate of insurance to HCFCD as soon as it 
becomes available 

IV) Data Collection and 
Review 

1) Flooding complaints from precincts/COH 
a) 3-1-1 call database within planning project area of interest received by P-D from 

COH 
b) *P-D will prepare a summary of this data to be presented at a future meeting 

V) H&H Analysis 1) 
2) 
3) 

Hydrology: Complete 
Hydraulics: Progress 
Project scoring 
a) A “homes with reduced flooding” metric will be added to the HCFCD project 

prioritization framework to more accurately reflect project effectiveness on 
reducing flooding impacts, instead of only counting those removed completely 
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b) Decision made to include as many problem area and potential project metrics as 
were considered in the report in the event such information is needed in the 
future 

c) Decision made to report multi-family, commercial/industrial, and critical 
infrastructure separately from single-family residential 
i) *P-D will identify only the infrastructure that experiences inundation for 

ease of viewing in exhibits; tables will present the classified information 

VI) Potential Project 1) Channel Improvements 
Improvements a) Concrete lining, side slope, and culvert improvements modeled for E116-05-00 

and E116-01-00 
i) Significant reductions in WSEL observed 
ii) No flow escaping the channels observed, lower tailwater improves 

efficiency of sheet flow entering channel 
iii) Mitigation analysis still ongoing 

b) E116 study area draining faster may not show impacts to White Oak Bayou 
based on timing 
i) Acceptability of this condition will be based on further scrutiny and 

modeling 
ii) Need to consider sensitivity of the timing with respect to storms of variable 

rainfall as opposed to only design storm 
c) Auxiliary drainage improvements needed in conjunction with channel 

improvements to capture overland sheet flow 
2) Detention Basins 

a) Potential Basin 1 – Open tract immediately north of E116-01-00 and Ella Park 
Terrace neighborhood 
i) 30 ac of surface area with potential 15 ft of depth, 225 ac-ft of storage 

volume, outfall into E116-01-00 
ii) No landfill or pipeline concerns 

b) Potential Basin 2 – Open tract northwest of Maxroy Dr and Baldo Place 
neighborhood 
i) Microdetention site with 13 ac-ft of storage and potential 3 ft of depth 
ii) *P-D will investigate easement/ROW availability for maintenance access 

and outfall location 
iii) *P-D will remove channel E116-05-05 from future exhibits 

c) Potential Basin 3 – Open tract immediately west of E116-01-00 confluence with 
E116-00-00 
i) 70 ac-ft of storage volume 
ii) Concern over optics due to location of potential basin outside of formally 

defined study area boundary; however, only feasible outfall is E116-00-00 
d) Coordination with HCFCD Property Department 

i) *HCFCD will set up a meeting with Property Department to investigate any 
known concerns associated with open tracts considered for potential basins 

ii) *P-D will provide an exhibit of the potential basin sites to HCFCD 
3) Storm Sewer Installation 

a) *P-D will model the placement of a storm sewer within Wheatley, or an 
equivalent potential project 
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4) 

b) *P-D will incorporate subsurface infrastructure recommendations from the 
Shepherd Park Terrace project into modeling 
i) Improvement or modification to the existing culvert junction box beneath 

Wheatley St could be a potential improvement 
Expanded ROW Requirements 

VII) Immediate Needs 1) No update 

ACTION ITEMS*: 

I) 1) b) P-D will implement HCFCD comments into the final copy of Technical Memo #1 and 
submit to HCFCD by 11/19/2021 

III) 4) P-D will send the most recent certificate of insurance to HCFCD as soon as it becomes 
available 

IV) 1) b) P-D will prepare a summary of the 3-1-1 call database information to be presented at a 
future meeting 

V) 3) c) i) P-D will identify only the infrastructure that experiences inundation for ease of viewing in 
exhibits; tables will present the classified information 

VI) 2) b) ii) P-D will investigate easement/ROW availability for maintenance access and outfall 
location of Potential Basin 2 

VI) 2) b) iii) P-D will remove channel E116-05-05 from future exhibits 

VI) 2) d) i) HCFCD will set up a meeting with Property Department to investigate any known 
concerns associated with open tracts considered for potential basins 

VI) 2) d) ii) P-D will provide an exhibit of the potential basin sites to HCFCD 

VI) 3) a) P-D will model the placement of a storm sewer within Wheatley, or an equivalent 
potential project 

VI) 3) b) P-D will incorporate subsurface infrastructure recommendations from the Shepherd Park 
Terrace project into modeling 

DECISIONS MADE: 
V) 2) b) Decision made to include as many problem area and potential project metrics as were 

considered in the report in the event such information is needed in the future 

V) 2) c) Decision made to report multi-family, commercial/industrial, and critical infrastructure 
separately from single-family residential 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_STAKEHOLDER\2-1-2 Agenda\211109_E116_MonthlyProgress_Agenda.docx 



 

  
   

 

 

    

       

 

  

 

   

 

                     

      

                 

               

 

  

         

         

        

        

 

    

 

    

   

     

   

       

           

            

        

 

     

   

 

    

 

   

 

      

    

           

              

             

        

 

   

 

   

            

        

          

           

        

   

Meeting Minutes 
E116 Planning Project 

MEETING TITLE: Monthly Progress Meeting (via TEAMS) DATE: 12/02/2021 

E116-00-00-P001 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek ( ), Amy Stone (x), Dena Green ( ), Myron Jones ( ), William 

Present = (x) Sherman (x), Beth Walters ( ) 

COH: Beto Moreno ( ), Umer Khan (x), Tanu Hiremath (x), Manik Mitra (x), Chris Garcia (x) 

P-D: Lonnie Anderson (x), Zubin Sukheswalla (x), Erin Stiggins (x), Saatvik Satyaprakash (x), Ashton 

Lofquist (x) 

AGENDA TOPICS: 

I) Schedule Discussion 1) Schedule of milestones / deliverables 

a) 3/10/2022 – Draft copy of Technical Memo #2 

2) Next scheduled Monthly Progress meeting – 01/13/2022 

3) Next scheduled Bi-Monthly Progress meeting – 12/16/2021 

II) Stakeholder / Public 

Engagement 

1) Traditional / Bond 

a) No update 

2) HOA / Civic groups 

a) No update 

3) Harris County / HCFCD / COH 

a) COH does not typically pursue stakeholder engagements for rehab projects 

b) *COH will closely coordinate any ongoing or upcoming projects within the E116 

study area that may impact the planning project 

III) Administrative 1) Monthly invoice 

a) No update 

IV) Data Collection and 

Review 

1) No update 

V) H&H Analysis 1) Hydrology: Complete 

2) Hydraulics: Alternatives Analysis 

a) P-D has continued to refine the model for existing conditions 

b) P-D will compile a guide of methods and procedures used in this planning 

project to adapt the MAAPnext model for use in future feasibility studies in 

other locations at the conclusion of this project 

VI) Potential Project 

Improvements 

1) E118-00-00 Channel Improvements 

a) ROG analysis indicates flow from the offsite channel E118-00-00 is escaping the 

channel and causing inundation within the E116 study area 

b) E118-00-00 will connect with E116-05-04 to take flow west to E100-00-00 

i) 12’ channel bottom width with 4:1 SS within a 100’ ROW 

ii) Channel improvements create significant benefits ranging from E100-00-00 

to Wheatley St 
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iii) ROW may need to expand to 140’ in areas further downstream to the west 

where more open space is available 

iv) Major culverts would need to be upsized 

c) *P-D will investigate the need to expand problem area boundaries further west 

to account for areas and/or structures that may be influenced by the channel 

improvements 

d) E118-00-00 is currently modeled solely within the ROG 2D mesh 

i) Not modeled as 1D reach in MAAPnext 

ii) Modeling E118 in 1D reach would likely produce similar results to the 

current ROG modeling 

2) E116-00-00 and Northern Roadside Ditch Channel Improvements 

a) E116-00-00 upsized to 100’ top width with 160’ ROW from De Soto St to the 

confluence with E100-00-00 

i) P-D will verify the ROW limits of E116-00-00, at a point later in design 

b) Roadside ditches upsized to 50’ top width along northern sides of De Soto St, 

Mansfield St, Paul Quinn St, and W Tidwell Rd 

i) COH does not typically have roadside ditches deeper than 4’; otherwise, a 

dual system is used 

ii) COH provided a rough cost estimate of $100/LF/roadside ditch to account 

for replacing driveways and culverts during construction of improvements 

iii) *P-D will revise roadside ditch depth to 4’ and extend improvements 

further upstream to Wheatley St 

c) Improvements to E116-00-00 in conjunction with the larger roadside ditches 

result in improvements downstream to Shepherd Park Terrace (SPT) 

i) Significant improvements noted along W Tidwell Rd 

ii) Improvements will likely lead to a partnership with COH based on 

ownership of easements and facilities 

iii) *P-D will isolate the benefits associated with each major component of 

improvement projects to aid in partnership discussions 

3) Wheatley/Tidwell Intersection Improvements 

a) Extending roadside ditches along streets to the north [see VI) 2) b)] further 

upstream will reduce sheet flow entering the Wheatley/Tidwell intersection 

b) Extension of E116-01-00 north along Wheatley St may contribute to resolving 

tailwater problems within SPT 

c) *P-D will investigate the need to reduce the boundaries of PA01, PA02 and PA05 

4) Southern Roadside Ditch Improvements 

a) Adding a roadside ditch along Pinemont Dr provided significant improvement to 

roadway flooding, but limited benefits to the Ella Lee Forest neighborhood to 

the south 

i) *P-D will expand the ditch further east to Wheatley St 

b) *P-D will investigate whether adding a swale through a bought-out home or 

installing a storm sewer to capture sheet flow along Del Norte Dr and route 

south along Oak Forest Dr will provide flood reduction benefits to the Ella Lee 

Forest neighborhood 

5) E116-05-00 Channel and Culvert Improvements 

a) Improved channel maintenance may improve conveyance without raising 

environmental concerns associated with altering channel side slopes 
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VII) Immediate Needs 

b) Lining the channel with concrete and optimizing the culvert within E116-05-00 

at the Lehman Rd/Ella Blvd intersection has produced reduced water surface 

elevation within the channel in the models 

c) *P-D will model the connection of any storm sewers under the cul-de-sacs in the 

Candlelight Estates neighborhood, located between E116-05-00 and Bethlehem 

St, to their outfall in E116-05-00 

6) Storm Drain at Maxroy Street 

a) Concept discussed as part of VI) 4) b) 

7) Utility conflicts 

a) Cost estimating tool provided to P-D as part of Spring Gully project provides unit 

prices for a variety of types and sizes for potential utility conflicts 

b) As analysis of potential projects progresses, specific utility conflicts will be 

identified and included in opinions of probable construction cost 

1) No update 

ACTION ITEMS*: 

II) 3) b) COH will closely coordinate any ongoing or upcoming projects within the E116 study area 

that may impact the planning project 

VI) 1) c) P-D will investigate the need to expand problem area boundaries further west to account 

for structures influenced by E118-00-00 channel improvements. 

VI) 2) b) iii) P-D will revise roadside ditch depth to 4’ and expand improvements to Wheatley St 

VI) 2) c) iii) P-D will isolate the benefits associated with each major component of improvement 

projects to aid in partnership discussions 

VI) 3) c) P-D will investigate the need to reduce the boundaries of PA01, PA02 and PA05 

VI) 4) a) i) P-D will expand the roadside ditch along Pinemont Dr further east to Wheatley St 

VI) 4) b) P-D will investigate whether adding a swale through a bought-out home or installing a 

storm sewer to capture sheet flow along Del Norte Dr and route south along Oak Forest 

Dr will provide flood reduction benefits to the Ella Lee Forest neighborhood 

VI) 5) c) P-D will model the connection of any storm sewers under the cul-de-sacs in the 

Candlelight Estates neighborhood, located between E116-05-00 and Bethlehem St, to 

their outfall in E116-05-00 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_STAKEHOLDER\2-1-3 Minutes\211202_E116_MonthlyProgress_Minutes.docx 



 

  
   

 

 

    

       

 

  

 

   

 

                    

       

                  

                

 

  

         

         

        

        

 

    

 

    

   

     

           

    

         

           

    

            

       

   

 

     

    

           

          

 

    

 

   

 

      

    

 

  

Meeting Minutes 
E116 Planning Project 

MEETING TITLE: Bi-Monthly Progress Meeting (via TEAMS) DATE: 12/16/2021 

E116-00-00-P001 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (x), Amy Stone ( ), Dena Green (x), Myron Jones ( ), William 

Present = (x) Sherman ( ), Beth Walters ( ) 

COH: Beto Moreno (x), Umer Khan ( ), Tanu Hiremath ( ), Manik Mitra (x), Chris Garcia (x) 

P-D: Lonnie Anderson (x), Zubin Sukheswalla (x), Erin Stiggins (x), Saatvik Satyaprakash ( ), Ashton 

Lofquist (x) 

AGENDA TOPICS: 

I) Schedule Discussion 1) Schedule of milestones / deliverables 

a) 3/10/2022 – Draft copy of Technical Memo #2 

2) Next scheduled Monthly Progress meeting – 01/13/2022 

3) Next scheduled Bi-Monthly Progress meeting – 01/27/2022 

II) Stakeholder / Public 

Engagement 

1) Traditional / Bond 

a) No update 

2) HOA / Civic groups 

a) The Shepherd Park Terrace neighborhood association has requested a briefing 

on the E116 Planning Project 

i) Final SPT project report submitted to COH 

ii) E116 Planning Project does not have a detailed, feasible solution available 

at present to provide 

iii) *HCFCD will determine the best plan to execute this meeting request 

3) Harris County / HCFCD / COH 

a) No update 

III) Administrative 1) Monthly invoice 

a) Monthly invoice resubmitted 

b) Transition to new software platform anticipated at a later date 

i) Not likely to have a significant impact on P-D 

IV) Data Collection and 

Review 

1) No update 

V) H&H Analysis 1) Hydrology: Complete 

2) Hydraulics: Alternatives Analysis 



 
 

  

   

    

    

 

 

 

   

 

   

            

      

              

          

       

         

            

     

          

        

            

           

    

            

          

     

           

          

           

    

               

         

           

             

             

        

          

        

             

         

  

    

    

          

          

             

       

            

           

  

     

           

         

           

       

             

Meeting Minutes 

E116 Planning Project 

Bi-Monthly Progress Meeting (12/16/2021) 

Page 2 of 3 

VI) Potential Project 

Improvements 

1) E118-00-00 channel improvements 

a) *P-D will investigate an alternative of performing no action on E118-00-00 

2) E116-00-00 and roadside ditch channel improvements 

a) Roadside ditches along Pinemont Dr, Paul Quinn Rd, Mansfield St, and De Soto 

St expanded east to Wheatley Street, providing significant flood reduction 

benefits; all terminate at E116-00-00 rather than E100-00-00 

b) E116-00-00 additional improvements along the east-west reach include 4:1 SS 

above the bottom 1-1.5’ of channel depth, using 100-120’ ROW, before ceasing 

near the Candlelight Woods neighborhood 

i) *P-D will investigate optimizing the downstream end of E116-00-00 near 

the confluence with E100-00-00 to determine any significant flood 

reduction benefits in the 10- and 25-year storms in addition to the 100-

year; this consideration will be completed as part of the final 

recommendation for proposed projects 

ii) P-D may have the option to expand channel improvements into the 

maintenance berm of the east-west segment of E116-00-00, if the 

Infrastructure Team at HCFCD agrees 

iii) *P-D will include HCFCD Detention Basin E516-00-00 and a potential 

detention basin, at the confluence of E116-00-00 and E116-01-00, in the 

model as potential mitigation for the channel improvements, as the project 

progresses to final recommendations 

c) Decision made to note in the final report of this project that continuation of 

above mentioned E116-00-00 channel improvements [see VI) 2) b)] downstream 

to the confluence with E100-00-00 could be considered in the PER 

d) Due to concern of flooding impacts on high-density residential areas in the 

southern portions of the study area, it may be necessary to determine feasible 

potential improvements from the south to the north 

i) High-level cost estimates of the E116-00-00 channel and roadside ditch 

improvements will be provided at a later date 

ii) Cost evaluations will be performed at a later date to determine the 

feasibility of constructing back-of-lot drainage ditches as opposed to 

roadside ditches 

3) Wheatley/Tidwell intersection improvements 

a) Final SPT report 

i) Report results provide options under two different assumptions regarding 

sheet flow entering the project site from outside the boundary 

ii) Further guidance from COH will be necessary to identify the planned course 

of action for coordination with the E116 recommendations 

b) Sheet flow entering SPT through intersection in existing condition can be 

partially intercepted using improvements discussed above [see VI) 2) a)] before 

reaching intersection 

4) E116-05-00 channel and culvert improvements 

a) Storm sewers under the cul-de-sacs in the Candlelight Estates neighborhood, 

located between E116-05-00 and Bethlehem St, were connected to E116-05-00, 

which led to reductions in water surface elevation in several cul-de-sacs 

5) Improvements to Ella Lee Forest neighborhood 

a) Roadside ditches along Pinemont Dr discussed as part of VI) 2) a) 
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VII) Immediate Needs 

b) A roadside ditch along Del Norte Dr, located east of the Candlelight Place 

neighborhood, from Covington Dr to Oak Forest Dr and south along Oak Forest 

Dr to E116-05-00 did not provide any significant benefits 

i) Sheet flow is attempting to travel north to Pinemont Dr due to general lay-

of-the-land 

ii) May see more significant benefits if ditch size was increased 

c) A roadside ditch along Del Norte Dr from Oak Forest Dr to E116-05-00 near 

Wheatley St did not provide any significant benefits 

i) May see more significant benefits if ditch size was increased 

6) Problem area boundaries will be adjusted at a later date 

1) No update 

ACTION ITEMS*: 

II) 2) a) iii) HCFCD will determine the best plan to execute the meeting request from the 

neighborhood association of Shepherd Park Terrace 

IV) 1) a) P-D will investigate an alternative of performing no action on E118-00-00 

IV) 2) b) i) P-D will investigate optimizing the downstream end of E116-00-00 near the confluence 

with E100-00-00 to determine any significant flood reduction benefits in the 10- and 25-

year storms in addition to the 100-year; this consideration will be completed as part of 

the final recommendation for proposed projects 

IV) 2) b) iii) P-D will include HCFCD Detention Basin E516, at the confluence of E116-00-00 and E116-

05-00, and a potential detention basin, at the confluence of E116-00-00 and E116-01-00, 

in the model as potential mitigation for the channel improvements, as the project 

progresses to final recommendations 

DECISIONS MADE: 

VI) 2) c) Decision made to note in the final report of this project that continuation of E116-00-00 

channel improvements [see VI) 2) b)] downstream to the confluence with E100-00-00 

could be considered in the PER 
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Meeting Minutes 
E116 Planning Project 

MEETING TITLE: Bi-Monthly Progress Meeting (via TEAMS) DATE: 01/13/2022 

E116-00-00-P001 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (x), Amy Stone (x), Dena Green ( ), Myron Jones (x), 

Present = (x) William Sherman ( ), Beth Walters ( ) 

COH: Beto Moreno (), Umer Khan (x), Tanu Hiremath ( ), Manik Mitra (), Chris Garcia (x) 

P-D: Lonnie Anderson (x), Zubin Sukheswalla (x), Erin Stiggins (x), Saatvik Satyaprakash (x), Ashton 

Lofquist (x) 

AGENDA TOPICS: 

I) Schedule Discussion 1) Schedule of milestones / deliverables 

a) 03/10/2022 – Draft copy of Technical Memo #2 

b) 03/17/2022 – Workshop #2 

2) Next scheduled Monthly Progress meeting – 02/10/2022 

3) Next scheduled Bi-Monthly Progress meeting – 01/27/2022 

4) Discuss potential revisions to sequencing of future meetings 

a) Decision made to modify meeting sequencing: 1) Workshop 2) COH meeting 3) 

Precincts 1 and 4 meeting 4) HCFCD executive briefing 

b) *HCFCD will verify the official approval timeline for the imminent precinct 

boundary update and inform P-D of updates applicable to the planning project 

c) *P-D will send out the most up-to-date iteration of the baseline schedule, with 

the modified meeting sequence 

II) Stakeholder / Public 

Engagement 

1) Traditional / Bond 

a) No update 

2) HOA / Civic groups 

a) Shepherd Park Terrace Meeting Request 

i) COH and Councilmember will be primary organizers 

ii) HCFCD and P-D will contribute information regarding E116 Planning Project 

upon request 

3) Harris County / HCFCD / COH 

a) No update to meetings 

b) Shepherd Park Terrace Project 

i) Final SPT report provides alternatives based on assumptions related to 

sheet flow entering the project area 

ii) Final decision regarding which alternative will proceed will be made in 

conjunction with PER technical consultant, which has not yet been named 

iii) COH anticipates that SPT project will ignore the influence of sheet flow 

from outside the project area 

III) Administrative 1) Monthly invoice 

a) Invoice has been submitted to HCFCD 

b) *P-D will make QC forms and senior-level participation documentation available 

to HCFCD 

IV) Data Collection and 

Review 

1) No update 
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Bi-Monthly Progress Meeting (01/13/2022) 

Page 2 of 3 

V) H&H Analysis 1) Hydrology: Complete 

2) Hydraulics: Alternatives Analysis 

a) South to north analysis approach may be appropriate to determine project 

phasing during watershed strategy development 

b) North to south approach is appropriate for alternatives analysis 

VI) Potential Project 

Improvements 

1) E118-00-00 Channel Improvements 

a) Comparison of other proposed improvements with and without improvements 

to E118-00-00 

i) Benefits without E118-00-00 are reduced, particularly in the northern 

portions of the study area during the 10% AEP storm, and reduced further 

into the study area during the 1% AEP storm 

ii) Improvements to E118-00-00 can influence up to ¾ of a mile into the study 

area 

b) Decision made to continue considering E118-00-00 improvements, despite 

concerns of the channel located primarily outside of defined study area 

boundary, until flood reduction benefits are determined 

i) Should a future decision be made to exclude E118-00-00 as a potential 

improvement, it should be documented in the PER that such improvements 

would likely be a good basis for future study 

c) Channel improvements to E118-00-00 currently produce a 10-year level of 

service and do not adversely impact E100-00-00 due to timing 

i) *P-D will analyze sensitivity of timing within the model on E100-00-00 

performance and potential for adverse impacts 

ii) *P-D will determine if improvements to E118-00-00 can attain a 10-year 

level of service within current ROW 

iii) Decision made to include 4% AEP (25-year) storm in analysis despite not 

being part of the formal metrics 

2) E116-00-00 Channel Improvements 

a) Optimizing detention basin E516-00-00 may be a viable means of providing 

mitigation for proposed channel improvements 

b) Detention basins may need to be among the first recommended projects due to 

redevelopment pressure 

3) Structure counts 

a) 10% AEP Floodplain 

i) Structural flooding removed from 18 structures for proposed potential 

projects when E118-00-00 improvements are included 

ii) Structural flooding removed from 16 structures for proposed potential 

projects when E118-00-00 improvements are not included 

b) 1% AEP Floodplain 

i) Structural flooding removed from 39 structures for proposed potential 

projects when E118-00-00 improvements are included 

ii) Structural flooding removed from 30 structures for proposed potential 

projects when E118-00-00 improvements are not included 

c) *P-D will determine count of structures with reduced flooding, even if not 

removed completed, before the next meeting 

VII) Immediate Needs 1) No update 
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ACTION ITEMS*: 

I) 4) b) HCFCD will verify the official approval timeline for the imminent precinct boundary 

update and inform P-D of updates applicable to the planning project 

I) 4) c) P-D will send out the most up-to-date iteration of the baseline schedule, with the 

modified meeting sequence 

III) 1) b) P-D will make QC forms and senior-level participation documentation available to HCFCD 

VI) 1) c) i) P-D will analyze sensitivity of timing within the model on E100-00-00 performance and 

potential for adverse impacts 

VI) 1) c) ii) P-D will determine if improvements to E118-00-00 can attain a 10-year level of service 

within current ROW 

VI) 3) c) P-D will determine count of structures with reduced flooding, even if not removed 

completed, before the next meeting 

DECISIONS MADE: 

I) 4) a) Decision made to modify meeting sequencing: 1) Workshop 2) COH meeting 3) Precincts 

1 and 4 meeting 4) HCFCD executive briefing 

VI) 1) b) Decision made to continue considering E118-00-00 improvements, despite concerns of 

the channel located primarily outside of defined study area boundary, until flood 

reduction benefits are determined 

VI) 1) c) iii) Decision made to include 4% AEP (25-year) storm in analysis despite not being part of the 

formal metrics 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_STAKEHOLDER\2-1-3 Minutes\220113_E116_MonthlyProgress_Minutes.docx 



 

  
   

 

 

    

       

 

  

 

   

 

                  

     

                  

  

               

 

  

         

         

    

        

             

        

        

 

    

 

    

   

     

      

             

   

       

   

 

     

   

 

    

 

   

 

      

    

 

   

 

    

           

       

            

          

            

   

         

Meeting Minutes 
E116 Planning Project 

MEETING TITLE: Bi-Monthly Progress Meeting (via TEAMS) DATE: 01/27/2022 

E116-00-00-P001 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (x), Amy Stone (x), Dena Green (), Myron Jones (), William 

Present = (x) Sherman (x), Beth Walters () 

COH: Beto Moreno (), Umer Khan (), Tanu Hiremath (), Manik Mitra (x), Chris Garcia (x), Rita 

Bellard (x) 

P-D: Lonnie Anderson (x), Zubin Sukheswalla (x), Erin Stiggins (x), Saatvik Satyaprakash (x), Ashton 

Lofquist (x) 

AGENDA TOPICS: 

I) Schedule Discussion 1) Schedule of milestones / deliverables 

a) 03/10/2022 – Draft copy of Technical Memo #2 

b) 03/17/2022 – Workshop #2 

2) Next scheduled Monthly Progress meeting – 02/10/2022 

a) *Ben Setterbo and/or Raquel Escatel from P-D SPT project to attend 

3) Next scheduled Bi-Monthly Progress meeting – 02/24/2022 

a) Potential for postponement due to scheduling conflict 

II) Stakeholder / Public 

Engagement 

1) Traditional / Bond 

a) No update 

2) HOA / Civic groups 

a) Shepherd Park Terrace meeting request 

i) *HCFCD will set up a briefing with Precinct 1 to address meeting request 

with SPT HOA 

3) Harris County / HCFCD / COH 

a) No update 

III) Administrative 1) Monthly invoice 

a) No update 

IV) Data Collection and 

Review 

1) No update 

V) H&H Analysis 1) Hydrology: Complete 

2) Hydraulics: Alternatives Analysis 

VI) Potential Project 

Improvements 

1) Various channel improvements 

a) Proposed ditch running N/S along Wheatley St connecting the Wheatley/Tidwell 

intersection with E116-01-00 resulted in significant flood reductions 

i) Benefits from improvements observed starting in the 4% AEP storm event 

ii) WSEL reductions observed within channel itself despite increased flow 

b) Proposed improvements to small channel E116-05-03 south of SPT also result in 

flood reduction benefits 

i) Benefits observed starting in 4% AEP storm event 
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VII) Immediate Needs 

ii) Would require some upgrades to the junction box beneath Wheatley that 

directs subsurface flow from SPT to E116-01-00 and E116-05-00 

c) Decision by HCFCD to be made at a later date if E118-00-00 improvements 

should be considered part of the watershed strategy 

i) *P-D will develop a high-level OPCC for E118-00-00 improvements to be 

presented at next meeting 

2) Shepherd Park Terrace 

a) Construction of townhomes adjacent to SPT may prevent some sheet flow in 

Wheatley/Tidwell intersection from entering SPT 

b) *COH will determine impacts on improvements to subsurface drainage pursuant 

to SPT project report 

c) *P-D will determine if improvements to channel E116-05-02.1, such as a buried 

storm sewer beneath the swale, could provide benefits 

3) Structure counts 

a) Problem Areas redefined to limits of benefits from potential project 

improvements led to revised existing condition metrics 

i) PA01, PA02, and PA05 boundaries reduced; PA118 added to assess effects 

of E118-00-00 improvements 

b) 34 structures removed from 1% AEP floodplain; 20 structures removed from 2% 

AEP floodplain 

c) Looking solely at structure counts, E118-00-00 improvements don’t appear to 

have a significant effect; however, widespread WSEL reductions observed 

4) ROW discussion 

a) New HCFCD photogrammetry indicates open tracts are beginning to become 

unavailable 

i) *HCFCD will follow up on meeting request with Property Department to 

discuss open tracts for potential detention basins 

b) *P-D will document in PER that E116-00-00 north of Tidwell is heavily 

overgrown and requires regular maintenance 

i) *P-D will verify property ownership of channels discussed above [see VI) 1) 

b) and VI) 2) c)] as well as E118-00-00 and northern segments of E116-00-00 

to determine HCFCD’s maintenance requirements 

1) No update 

ACTION ITEMS*: 

I) 2) a) P-D to invite Ben Setterbo and/or Raquel Escatel from P-D SPT project to attend next 

meeting 

II) 2) a) i) HCFCD will set up a briefing with Precinct 1 to address meeting request with SPT HOA 

VI) 1) c) i) P-D will develop a high-level OPCC for E118-00-00 improvements to be presented at next 

meeting 

VI) 2) b) COH will determine impacts on improvements to subsurface drainage pursuant to SPT 

project report 
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VI) 2) c) P-D will determine if improvements to channel E116-05-02.1, such as a buried storm 

sewer beneath the swale, could provide benefits 

VI) 4) a) i) HCFCD will follow up on meeting request with Property Department to discuss open 

tracts for potential detention basins 

VI) 4) b) P-D will document in PER that E116-00-00 north of Tidwell is heavily overgrown and 

requires regular maintenance 

VI) 4) b) i) P-D will verify property ownership of channels discussed above [see VI) 1) b) and VI) 2) 

c)] as well as E118-00-00 and northern segments of E116-00-00 to determine HCFCD’s 

maintenance requirements 

DECISIONS MADE: 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_STAKEHOLDER\2-1-3 Minutes\220127_E116_Bi-MonthlyProgress_Minutes.docx 



 

  
   

 

 

    

       

 

  

 

   

 

                  

   

                

               

           

  

         

         

    

        

    

        

        

          

   

        

           

    

        

   

             

        

 

    

 

    

   

     

      

   

               

 

       

         

     

 

     

      

            

  

 

  

Meeting Notes 
E116 Planning Project 

MEETING TITLE: Monthly Progress Meeting (via TEAMS) DATE: 02/10/2022 

E116-00-00-P001 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (x), Amy Stone (x), Dena Green (), Myron Jones (), 

Present = (x) Beth Walters () 

COH: Beto Moreno (), Umer Khan (x), Tanu Hiremath (), Manik Mitra (x), Chris Garcia (x) 

P-D: Lonnie Anderson (x), Zubin Sukheswalla (x), Erin Stiggins (x), Ken Nwankpa (x), 

Saatvik Satyaprakash (x), Ben Setterbo (x), Raquel Escatel (x), Ashton Lofquist (x) 

AGENDA TOPICS: 

I) Schedule Discussion 1) Schedule of milestones / deliverables 

a) 03/10/2022 – Draft copy of Technical Memo #2 

b) 03/24/2022 – Workshop #2 

i) Decision made to postpone Workshop #2 from 03/17/2022 to 03/24/2022 

due to scheduling conflict 

ii) *HCFCD will distribute “Save the Date” invitations 

2) Next scheduled Monthly Progress meeting – 03/03/2022 

a) Decision made to reschedule meeting from 03/10/2022 to 03/03/2022 due to 

scheduling conflict 

3) Next scheduled Bi-Monthly Progress meeting – 03/24/2022 

a) Decision made to cancel meeting on 02/24/2022 pursuant to rescheduling of 

March Monthly Progress meeting 

b) Workshop #2 will take place during this time 

4) Project Transitions 

a) Zubin Sukheswalla to take over duties as Project Manager from Erin Stiggins 

b) Adding Ken Nwankpa as Deputy Project Manager 

II) Stakeholder / Public 

Engagement 

1) Traditional / Bond 

a) No update 

2) HOA / Civic groups 

a) Shepherd Park Terrace Meeting Request 

i) No update 

ii) First fully public meeting anticipated to take place in May or June at the 

earliest 

3) Harris County / HCFCD / COH 

a) *HCFCD will arrange internal coordination meeting with HCFCD 

Communications department regarding stakeholder engagement 

III) Administrative 1) Monthly invoice 

a) Monthly invoice submitted to HCFCD 

b) *P-D will notify HCFCD Accounting department of summary table revision on 

monthly invoice 
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IV) Data Collection and 

Review 

1) No update 

V) H&H Analysis 1) Hydrology: Complete 

2) Hydraulics: Alternatives Analysis 

VI) Potential Project 

Improvements 

1) Conceptual-Level OPCC 

a) Network of potential project improvements will need to be constructed 

downstream-to-upstream to provide adequate capacity 

b) Conceptual OPCC does not include cross-culvert pricing at present 

c) *P-D will provide a refined, tabulated OPCC at a later date 

d) Use of concrete lining for channels with the existing ROW may be similar in cost 

to acquiring additional ROW; however, other considerations may arise 

e) *P-D will develop an OPCC for excavation within existing ROW in addition to an 

OPCC for expanded ROW necessary for desired level of service 

2) Shepherd Park Terrace Improvements Discussion 

a) SPT project recommends removal of lateral storm drains located within lots, 

expansion of the storm drain trunk line, and addition of storm drains located 

within streets 

i) No improvements to E116-05-03 recommended in project report due to 

additional street storm drains creating a longer path of storage 

b) Improvements to E116-05-03 to lower the flowline would improve flooding in 

SPT during large storm events, particularly related to increased outfall depth 

c) *HCFCD will provide submittal documentation for the developments under 

construction adjacent to SPT 

d) Building a wall on W Tidwell Rd to block or reduce incoming sheet flow would 

improve flooding in SPT; however, the potential for adverse impacts from the 

diversion must be evaluated 

e) Improvements suggested for W Tidwell Rd 

i) Depressing the medians within Tidwell and routing sheet flow through 

subsurface pipes towards Wheatley St would reduce increased street 

flooding resultant of wall construction 

ii) An existing storm drain system is located beneath the Tidwell medians and 

drains east toward E101-00-00 

iii) *P-D will incorporate this existing storm drain system into models as it may 

alter predicted overflow into SPT 

iv) *P-D will investigate if additional subsurface storm drain capacity within 

Wheatley St would reduce sheet flow flooding in the area as an alternative 

to the long ditches that convey water all the way west to E116-00-00 

3) ROW Discussion 

a) Potential detention basins 

i) Most promising potential basin site, immediately west of the E116-00-00 

confluence with E116-01-00, would be smaller than initially thought due to 

antenna trenches and utilities 

ii) *P-D will prepare a “what-if” scenario for any potential basin site to identify 

an alternative in case the site becomes unavailable due to redevelopment 

iii) *P-D will research plans for the private detention pond adjacent to basin 

E516-01-00 
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VII) Immediate Needs 

b) *P-D will modify Manning’s n-values within models to reflect segments of E116-

00-00 that are heavily overgrown 

c) E116-00-00 north of Paul Quinn St is not within HCFCD ROW 

i) *P-D will note in report that identification and possible transfer of ROW 

ownership and/or property rights to HCFCD will need to occur before 

improvements to E116-00-00 in this area can be made 

4) Potential Project Improvements Final Selection 

a) Channel improvements to E116-00-00, E116-01-00, and E116-05-00 

b) Improvements to roadside ditches along Paul Quinn St, Mansfield St, and De 

Soto St 

c) Detention Basin E516-01-00 optimization 

d) Localized potential project improvements to be refined 

e) *P-D will consider E118-00-00 improvements a long-term project 

f) *P-D will identify in report for phasing purposes which potential project 

improvements can be made by HCFCD without the need for partnerships with 

COH or other stakeholders 

1) No update 

ACTION ITEMS*: 

I) 1) b) ii) HCFCD will distribute “Save the Date” invitations for the rescheduled Workshop #2 

II) 3) a) HCFCD will arrange internal coordination meeting with HCFCD Communications 

department regarding stakeholder engagement 

III) 1) b) P-D will notify HCFCD Accounting department of summary table revision on monthly 

invoice 

VI) 1) c) P-D will provide a refined, tabulated OPCC at a later date 

VI) 1) e) P-D will develop an OPCC for excavation within existing ROW in addition to an OPCC for 

expanded ROW necessary for desired level of service 

VI) 2) c) HCFCD will provide submittal documentation for the developments under construction 

adjacent to SPT 

VI) 2) e) iii) P-D will incorporate the existing storm drain system beneath W Tidwell Rd draining 

toward E101-00-00 into models as it may alter predicted overflow into SPT 

VI) 2) e) iv) P-D will investigate if additional subsurface storm drain capacity within Wheatley St 

would reduce sheet flow flooding in the area as an alternative to the long ditches that 

convey water all the way west to E116-00-00 

VI) 3) a) ii) P-D will prepare a “what-if” scenario for any potential basin site to identify an alternative 

in case the site becomes unavailable due to redevelopment 
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VI) 3) a) iii) P-D will research plans for the private detention pond adjacent to basin E516-01-00 

VI) 3) b) P-D will modify Manning’s n-values within models to reflect segments of E116-00-00 that 

are heavily overgrown 

VI) 3) c) i) P-D will note in report that identification and possible transfer of ROW ownership and/or 

property rights to HCFCD will need to occur before improvements to E116-00-00 north of 

Paul Quinn St can be made 

VI) 4) e) P-D will consider E118-00-00 improvements a long-term project 

VI) 4) f) P-D will identify in report for phasing purposes which potential project improvements 

can be made by HCFCD without the need for partnerships with COH or other 

stakeholders 

DECISIONS MADE: 

I) 1) b) i) Decision made to postpone Workshop #2 from 03/17/2022 to 03/24/2022 due to 

scheduling conflict 

I) 2) a) Decision made to reschedule next Monthly Progress meeting from 03/10/2022 to 

03/03/2022 due to scheduling conflict 

I) 3) a) Decision made to cancel Bi-Monthly meeting on 02/24/2022 pursuant to rescheduling of 

March Monthly Progress meeting 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_STAKEHOLDER\2-1-3 Minutes\220210_E116_MonthlyProgress_Notes.docx 



 

  
   

 

 

    

       

 

  

 

   

 

                  

   

                

              

        

  

         

         

    

        

        

        

               

            

 

 

    

 

    

   

     

      

   

             

        

       

           

        

 

     

        

 

    

 

           

         

 

      

    

  

  

Meeting Notes 
E116 Planning Project 

MEETING TITLE: Monthly Progress Meeting (via TEAMS) DATE: 03/03/2022 

E116-00-00-P001 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (x), Amy Stone (x), Dena Green (), Myron Jones (), 

Present = (x) Beth Walters () 

COH: Beto Moreno (), Umer Khan (x), Tanu Hiremath (), Manik Mitra (), Chris Garcia (x) 

P-D: Lonnie Anderson (x), Zubin Sukheswalla (x), Ken Nwankpa (x), Saatvik Satyaprakash (x), 

Ben Setterbo (x), Raquel Escatel (x), Ashton Lofquist (x) 

AGENDA TOPICS: 

I) Schedule Discussion 1) Schedule of milestones / deliverables 

a) 03/31/2022 – Draft copy of Technical Memo #2 

b) 03/24/2022 – Workshop #2 

2) Next scheduled Monthly Progress meeting – 04/14/2022 

3) Next scheduled Bi-Monthly Progress meeting – 03/24/2022 

a) Workshop #2 to take place during this time 

b) *P-D will send an agenda to HCFCD at least a week prior to Workshop #2 

c) *HCFCD will arrange meeting with P-D to discuss workshop agenda and 

presentation 

II) Stakeholder / Public 

Engagement 

1) Traditional / Bond 

a) No update 

2) HOA / Civic groups 

a) Shepherd Park Terrace Meeting Request 

i) No update 

ii) A meeting between COH and the councilmember to discuss the SPT project 

anticipated to take place in May or June 

3) Harris County / HCFCD / COH 

a) *HCFCD will arrange internal coordination meeting to brief HCFCD Executive 

Team prior to the meeting with SPT HOA 

III) Administrative 1) Monthly invoice 

a) *P-D will submit monthly invoice to HCFCD 

IV) Data Collection and 

Review 

1) *HCFCD will send submittal documentation found through coordination with COH 

for the Wheatley St/Tidwell Rd area to P-D 

V) H&H Analysis 1) Hydrology: Complete 

2) Hydraulics: Alternatives Analysis 
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VI) Potential Project 

Improvements 

1) Overall Modeling Updates 

a) Storm sewers along Tidwell Rd incorporated into hydraulic models for all 

conditions 

i) Reduced flooding depths observed in SPT as a result 

b) E118 removed from all modeling since no real impacts seen from it for existing 

or proposed conditions in E116 subwatershed 

c) Problem area boundaries renamed and refined to limits of measurable benefits 

from potential projects 

i) *P-D will continue to refine problem areas based on potential project 

revisions 

2) Problem Area project discussion 

a) PA01, containing SPT 

i) Improvements to E116-05-03 immediately south of SPT to include concrete 

lining and expansion of outfall junction box to minimize head loss showed 

some minor improvements 

ii) Interconnected microdetention basins within the roadway medians near 

the Wheatley St/Tidwell Rd intersection, using E116-01-00 as an outfall 

helped reduce flooding depts in SPT and surrounding area 

b) PA02, containing E116-00-00 and E116-05-00 

i) Expansion of box culvert along E116-05-00 at Ella Blvd/Lehman Rd 

intersection prevents existing backwater flooding in SPT area due to 

constriction 

ii) E116-05-00 channel restoration/maintenance from Rosslyn Rd to Ella Blvd 

to address siltation and provide more capacity to carry additional flow 

released due to culvert upsizing in VI.2.b.i. 

iii) Upsize storm sewers draining the Ella Blvd/Pinemont Dr intersection and 

maintenance of existing ditches and expansion in select locations of 

roadside ditches in the Ella Lee Forest neighborhood while improving 

outfalls to E116-05-00 to help with local neighborhood drainage 

c) PA03, containing Candlelight Woods neighborhood 

i) Recommendations for future improvements to E100-00-00 and/or home 

buyouts due to extent of E100-00-00 backwater 

d) PA04, containing E116-00-00 and E116-01-00 

i) Improvements to E116-00-00 and upsizing of culvert crossing at Tidwell Rd 

to increase capacity 

ii) Addition of a roadside ditch on the north side of Tidwell Rd, tying in with 

the culvert crossing of E116-00-00, to reduce roadway flooding 

iii) *P-D will research depth and location of storm sewers along Tidwell Rd near 

crossing at E116-00-00 for potential use of median microdetention 

e) PA05, containing northern regions of study area 

i) Improvements to E116-00-00 to increase capacity 

ii) Roadside ditches along Paul Quinn St, Mansfield St, and De Soto St draining 

east to west from Wheatley St to E116-00-00 to intercept sheet flow 

f) *P-D will develop a hydraulic model demonstrating cumulative impacts of the 

revised potential projects in suggested project sequence 

3) Detention Pond Sites 

a) Most feasible location for proposed detention pond is an open tract to the west 

of the confluence of E116-00-00 and E116-01-00 
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i) Small open area immediately north may provide space for detention devoid 

of radio towers while still using E116-00-00 as an outfall 

VII) Immediate Needs 1) No update 

ACTION ITEMS*: 

I) 3) b) P-D will send an agenda to HCFCD at least a week prior to Workshop #2 

I) 3) c) HCFCD will arrange meeting with P-D to discuss workshop agenda and presentation 

II) 3) a) HCFCD will arrange internal coordination meeting to brief HCFCD Executive Team prior to 

the meeting with SPT HOA 

III) 1) a) P-D will submit monthly invoice to HCFCD 

IV) 1) HCFCD will send submittal documentation found through coordination with COH for the 

Wheatley St/Tidwell Rd area to P-D 

VI) 1) b) i) P-D will continue to refine problem areas based on potential project revisions 

VI) 2) d) iii) P-D will research depth and location of storm sewers along Tidwell Rd near crossing at 

E116-00-00 for potential use of median microdetention 

VI) 2) f) P-D will develop a hydraulic model demonstrating cumulative impacts of the revised 

potential projects in suggested project sequence 

DECISIONS MADE: 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_STAKEHOLDER\2-1-3 Minutes\220303_E116_MonthlyProgress_Notes.docx 



 

  
     

 

 

    

       

 

  

 

   

 

                  

   

                

              

          

     

  

         

     

     

     

       

            

          

   

        

        

 

    

 

    

   

     

      

   

       

          

   

             

 

            

      

         

           

            

        

 

     

          

    

 

  

Meeting Notes 
E116-00-00 Flood Reduction Feasibility Study 

MEETING TITLE: Monthly Progress Meeting (via TEAMS) DATE: 04/14/2022 

E116-00-00-P001 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (x), Amy Stone (x), Dena Green (), Myron Jones (), 

Present = (x) Beth Walters () 

COH: Beto Moreno (), Umer Khan (), Tanu Hiremath (), Manik Mitra (x), Chris Garcia (x) 

P-D: Lonnie Anderson (x), Zubin Sukheswalla (x), Ken Nwankpa (), Saatvik Satyaprakash (x), 

Ben Setterbo (), Raquel Escatel (x), Ashton Lofquist (x) 

Dry Land: Erin Stiggins (x) 

AGENDA TOPICS: 

I) Schedule Discussion 1) 

2) 

3) 

Schedule of milestones / deliverables 

a) 03/24/2022 – Workshop #2 completed 

b) 03/31/2022 – Technical Memo #2 delivered 

c) 04/13/2022 – TWDB data delivered 

d) 04/28/2022 – Draft of Final Engineering Report 

i) Date subject to change due to 100-year hydraulic system capacity analysis 

ii) Geodatabase of Spatial Features schedule to correspond with Final 

Engineering Report schedule 

Next scheduled Monthly Progress meeting – 05/12/2022 

Next scheduled Bi-Monthly Progress meeting – 04/28/2022 

II) Stakeholder / Public 

Engagement 

1) 

2) 

3) 

Traditional / Bond 

a) No update 

HOA / Civic groups 

a) Shepherd Park Terrace Meeting Request 

i) No update 

Harris County / HCFCD / COH 

a) *HCFCD will distribute the Technical Workshop #2 presentation and meeting 

minutes to attendees 

i) HCFCD has confirmed these items have been sent to COH for internal 

distribution 

b) *HCFCD will organize meetings with Precinct 1 and the HCFCD Executive Board 

to discuss project progress and findings 

i) Precinct 1 meeting anticipated to take place in 2-3 weeks 

ii) HCFCD Executive Board meeting anticipated to take place in 4-6 weeks 

c) Decision made to no longer involve Precinct 4 in further feasibility study 

meetings and reports due to precinct boundary change 

III) Administrative 1) Monthly invoice 

a) P-D remains on track for project schedule and budget 

b) Work Authorization #3 received 



 

 
  

     

    

    

 

 

 

    

 

    

 

      

   

    

      

             

     

           

         

   

  

   

 

      

             

  

         

           

    

            

            

 

               

 

         

          

  

           

           

  

             

       

             

             

  

           

   

          

      

 

      

 

   

               

 

Meeting Notes 
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IV) Data Collection and 

Review 

1) No update 

V) H&H Analysis 1) 

2) 

Hydrology: Complete 

Hydraulics: 

a) Alternatives Analysis Complete 

b) 100-year hydraulic system capacity discussion 

i) Concern posed regarding use of “level of service” terminology due to clarity 

of understanding for public audiences 

ii) Decision made to define “level of service” in feasibility study 

documentation rather than replace terminology until further advised by 

HCFCD Communications department 

VI) Potential Project 

Improvements 

1) 100-year Hydraulic System Capacity Improvements 

a) Sheet flow within study area cannot fully reach open channel infrastructure to 

be captured 

i) Recommending sites of redevelopment be placed on pier-and-beam 

foundations would allow sheet flow to travel through the site without 

negatively affecting neighboring properties 

ii) Grading improvements on individual lots would likely be primary means of 

moving sheet flow to capturing infrastructure to attain a 100-year level of 

service 

b) Decision made to consider the 100-year level of service to be limited to HCFCD 

channels 

i) Assume all sheet flow reaches open channel infrastructure 

ii) Assume a future extension of the E116-00-00 channel and new E116 

tributaries proposed 

iii) Assume E118-00-00 has a 100-year strategy in place to prevent overflow 

iv) Assume outflows from the E116-00-00 study area are contained within the 

study area 

c) *P-D will develop a 100-year level of service proposal of methodology and 

submit to HCFCD via email for approval 

d) Documentation of 100-year level of service analysis to include the following: 

i) Recognition that lot regrading would be necessary for sheet flow to reach 

improved channels 

ii) Cost estimate limited to the drainage improvements rather than including 

utility relocation, etc. 

iii) Qualitative discussion of challenges imposed by rapid redevelopment and 

potential recommendations for regulatory entities 

VII) Immediate Needs 1) No update 

ACTION ITEMS*: 

II) 3) a) HCFCD will distribute the Technical Workshop #2 presentation and meeting minutes to 

attendees 
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II) 3) b) HCFCD will organize meetings with Precinct 1 and the HCFCD Executive Board to discuss 

project progress and findings 

IV) 1) c) P-D will develop a 100-year level of service proposal of methodology and submit to 

HCFCD via email for approval 

DECISIONS MADE: 

II) 3) c) Decision made to no longer involve Precinct 4 in further feasibility study meetings and 

reports due to precinct boundary change 

V) 2) b) ii) Decision made to define “level of service” in feasibility study documentation rather than 

replace terminology until further advised by HCFCD Communications department 

VI) 1) b) Decision made to consider the 100-year level of service to be limited to HCFCD channels 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_STAKEHOLDER\2-1-3 Minutes\220414_E116_MonthlyProgress_Notes.docx 



 

  
     

 

 

    

       

 

  

 

   

 

                  

   

                 

   

              

          

     

  

         

        

        

        

 

    

 

    

   

     

      

             

     

       

      

        

           

              

          

 

     

       

   

            

         

 

    

 

    

 

  

Meeting Notes 
E116-00-00 Flood Reduction Feasibility Study 

MEETING TITLE: Bi-Monthly Progress Meeting (via TEAMS) DATE: 04/28/2022 

E116-00-00-P001 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (x), Amy Stone (x), Dena Green (), Myron Jones (x), 

Present = (x) Beth Walters () 

COH: Beto Moreno (), Umer Khan (), Tanu Hiremath (), Manik Mitra (), Chris Garcia (), 

Ratish Subedi (x) 

P-D: Lonnie Anderson (x), Zubin Sukheswalla (x), Ken Nwankpa (x), Saatvik Satyaprakash (x), 

Ben Setterbo (), Raquel Escatel (), Ashton Lofquist (x) 

Dry Land: Erin Stiggins () 

AGENDA TOPICS: 

I) Schedule Discussion 1) 

2) 

3) 

Schedule of milestones / deliverables 

a) 05/06/2022 – Draft of Final Engineering Report 

Next scheduled Monthly Progress meeting – 05/12/2022 

Next scheduled Bi-Monthly Progress meeting – 05/26/2022 

II) Stakeholder / Public 

Engagement 

1) 

2) 

3) 

Traditional / Bond 

a) No update 

HOA / Civic groups 

a) Shepherd Park Terrace Meeting Request 

i) COH will coordinate a meeting once final copy of Final Engineering Report 

has been distributed by HCFCD 

Harris County / HCFCD / COH 

a) Precinct 1 Briefing scheduled for 05/11/2022 

i) *HCFCD will send meeting invitations to attendees 

b) Executive Board briefing anticipated for late May to early June 

c) Decision made to develop a Summary Report as planned rather than release a 

modified copy of the Final Engineering Report to the public 

III) Administrative 1) 

2) 

Monthly invoice 

a) Invoice for March submitted to HCFCD 

Summary Report 

a) Additional Services budget to be used for development of Summary Report 

i) *P-D will submit a budget proposal to HCFCD 

IV) Data Collection and 

Review 

1) No update 
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E116-00-00 Flood Reduction Feasibility Study 

Bi-Monthly Progress Meeting (04/28/2022) 

Page 2 of 2 

V) H&H Analysis 1) 

2) 

Hydrology: Complete 

Hydraulics: 

a) Alternatives Analysis Complete 

b) 100-year hydraulic system capacity calculations 

i) Excel-based calculation methodology based on assumed flow per acre 

VI) Potential Project 

Improvements 

1) 100-year Hydraulic System Capacity Improvements 

a) Proposed back-of-lot channels between De Soto St, Mansfield St, and Paul 

Quinn St in addition to roadside ditches in overall watershed strategy 

i) Approximately 1 mi. in length with 3’ depth draining east to west towards 

E116-00-00 

b) Proposed expanded improvements to E116-00-00 compared to overall 

watershed strategy to provide additional capacity 

i) Approximately 6,600 linear feet with variable depth and 4:1 side slopes 

c) Proposed cleanup of E116-00-00 west of Mountwood St near confluence with 

E100-00-00 

i) Approximately 600 linear feet with 2:1 side slopes 

d) Proposed improvements increase efficiency of drainage infrastructure, but 

would require ROW acquisition exceeding the budget of this feasibility study 

VII) Immediate Needs 1) No update 

ACTION ITEMS*: 

II) 3) a) i) HCFCD will send meeting invitations to attendees for Precinct 1 briefing on 05/11/2022 

III) 2) a) i) P-D will submit a budget proposal to HCFCD to use Additional Services budget for 

development of the Summary Report 

DECISIONS MADE: 

II) 3) c) Decision made to develop a Summary Report as planned rather than release a modified 

copy of the Final Engineering Report to the public 
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Meeting Notes 
E116-00-00 Flood Reduction Feasibility Study 

MEETING TITLE: Monthly Progress Meeting (via TEAMS) DATE: 05/19/2022 

E116-00-00-P001 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (x), Amy Stone (x), Dena Green (), Myron Jones (x), 

Present = (x) Beth Walters () 

COH: Beto Moreno (), Umer Khan (), Tanu Hiremath (), Manik Mitra (), Chris Garcia () 

P-D: Zubin Sukheswalla (x), Ken Nwankpa (x), Saatvik Satyaprakash (), Ashton Lofquist (x) 

Dry Land: Erin Stiggins (x) 

AGENDA TOPICS: 

I) Schedule Discussion 1) 

2) 

3) 

Schedule of milestones / deliverables 

a) 05/19/2022 – Final Engineering Report 

i) Revised draft of FER to be submitted to HCFCD as soon as possible 

Next scheduled Monthly Progress meeting – 06/09/2022 

Next scheduled Bi-Monthly Progress meeting – 06/23/2022 

II) Stakeholder / Public 

Engagement 

1) 

2) 

3) 

Traditional / Bond 

a) No update 

HOA / Civic groups 

a) Shepherd Park Terrace Meeting Request 

i) No update 

Harris County / HCFCD / COH 

a) *HCFCD will organize a meeting with the HCFCD Engineering Department to 

discuss this study’s recommended project 

i) Anticipated to be scheduled in July 

b) HCFCD Executive Board Briefing 

i) Anticipated to be scheduled in July following the meeting with the HCFCD 

Engineering Department 

c) Further briefings with Precinct 1 not currently anticipated 

III) Administrative 1) Monthly invoice 

a) Invoice submitted to HCFCD 

IV) Data Collection and 

Review 

1) No update 

V) H&H Analysis 1) 

2) 

Hydrology: Complete 

Hydraulics: 

a) Alternatives Analysis Complete 
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E116-00-00 Flood Reduction Feasibility Study 

Monthly Progress Meeting (05/19/2022) 

Page 2 of 2 

VI) Pending Deliverables 

II) Immediate Needs 

1) 

2) 

3) 

4) 

5) 

1) 

Comments received from David, Gary, Amy 

a) P-D currently reconciling comments 

b) Decision made to use a monochrome color scheme for problem area boundaries 

in report exhibits and figures as problem area tiering system is no longer being 

considered 

Schedule for Revised Draft FER for release to other stakeholders 

a) HCFCD to review Revised Draft FER and return comments 

b) Revised Draft FER to be distributed to COH 

c) Final, sealed FER to be submitted following receipt of any comments from the 

HCFCD Engineering Department and Executive Board meetings 

Watershed Summary Report Schedule 

a) Summary Report to be submitted after submittal of sealed FER 

b) P-D permitted to begin a first draft of the Summary Report prior to submittal of 

sealed FER if desired 

Executive Briefing 

a) See above section [II) 3) b)] 

Potential Suggestions for Additional Services Budget 

a) Scope Document for HCFCD Engineering Department PER 

b) Subsurface utility engineering areas of interest 

c) GIS database 

d) Preliminary project plan, similar to the Spring Gully project 

No update 

ACTION ITEMS*: 

II) 3) a) HCFCD will organize a meeting with the HCFCD Engineering Department to discuss this 

study’s recommended project 

DECISIONS MADE: 

VI) 1) b) Decision made to use a monochrome color scheme for problem area boundaries in 

report exhibits and figures as problem area tiering system is no longer being considered 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_STAKEHOLDER\2-1-3 Minutes\220519_E116_MonthlyProgress_Notes.docx 



 

  
     

 

 

    

    

 

  

 

 

 

              

  

        

         

 

  
      

    
  

    
 

  
 

   
  

   
   

  
  

  
    

 

     
  

 

  
 

   
 

    
   

 

    
  
  

 
  

    
  

  
  

 
   

     
 

 

 

Meeting Notes 
E116-00-00 Flood Reduction Feasibility Study 

MEETING TITLE: Monthly Progress Meeting (via TEAMS) DATE: 06/09/2022 

E116-00-00-P001 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (x), Amy Stone (x), Dena Green (), Myron Jones (), 

Present = (x) Beth Walters () 

COH: Umer Khan (), Tanu Hiremath (), Manik Mitra (), Chris Garcia (x) 

P-D: Zubin Sukheswalla (x), Saatvik Satyaprakash (), Ashton Lofquist (x) 

AGENDA TOPICS: 
I) Schedule Discussion 1) Schedule of milestones / deliverables 

a) 05/19/2022 – Final Engineering Report 
i) *COH will check on internal review status of the revised draft FER 

2) Next scheduled Bi-Monthly Progress meeting – 06/23/2022 

II) Stakeholder / Public 
Engagement 

1) Traditional / Bond 
a) No update 

2) HOA / Civic groups 
a) Shepherd Park Terrace Meeting Request 

i) No update 
b) P-D has budget remaining to give assistance to graphics creation for public 

meetings; anticipated to be in a review capacity 
3) Harris County / HCFCD / COH 

III) Administrative 1) Monthly invoice 
a) Invoice submitted to HCFCD 

IV) Data Collection and 
Review 

1) No update 

V) H&H Analysis 1) Hydrology: Complete 
2) Hydraulics: Alternatives Analysis Complete 

VI) Pending Deliverables 1) Executive Briefing 
a) HCFCD Executive Board Briefing scheduling coordination ongoing 
b) Decision made for P-D to develop graphics for the Executive Board meeting, but 

not currently anticipated to participate in meeting 
2) Watershed Summary Report 

a) Decision made by HCFCD to begin creation of a first draft WSR 
i) *HCFCD will provide documents to use as a potential go-by since an official 

standard or guideline document for WSR does not exist 
ii) *HCFCD will provide a list of recommended and not-recommended 

terminology to use in the Summary Report 
b) WSR Format 

i) Decision made for WSR to have a more narrative context as opposed to 
technical 



 
 

  

     

    
    

 

 

 

  
 

 
   

  
  

 
 

  
  

  
   

  
  

  
  

  
 

 

    
 

  

    

   
 

   
 

  
 

   
  

  

Meeting Notes 

E116-00-00 Flood Reduction Feasibility Study 

Monthly Progress Meeting (06/09/2022) 
Page 2 of 3 

ii) Emphasis should be placed on the Overall WSR with the explanation that 
the Recommended Project will be investigated in more detail during the 
PER 

iii) HCFCD Communications will ultimately determine styles and formatting 
3) GIS data deliverable 

a) Decision made for deliverable to follow established template format from WPP 
projects, to include the Overall Watershed Strategy and the Recommended 
Project 

b) *P-D will include a shapefile breaking out the projects into potential 
HCFCD/COH responsibility and proposed phasing 

4) Additional Services 
a) HCFCD would like a document listing implementation detail, uncertainties 

encountered during the study, and other items the HCFCD Engineering 
Department should be aware of during the PER 
i) Would be somewhat similar to the Immediate Project Plan from Spring 

Gully, but with a bit more detail 
ii) *P-D will generate a proposal with the scope, schedule, and budget for the 

creation of such a document; first draft to be sent to HCFCD during week of 
06/13/22 

VII) Immediate Needs 1) No update 

ACTION ITEMS*: 

I) 1) a) i) COH will check on internal review status of the revised draft FER 

VI) 2) a) i) HCFCD will provide documents to use as a potential go-by since an official standard or 
guideline document for Summary Reports does not exist 

VI) 2) a) ii) HCFCD will provide a list of recommended and not-recommended terminology to use in 
the Summary Report 

VI) 3) b) P-D will include a shapefile breaking out the projects into potential HCFCD/COH 
responsibility and proposed phrasing 

VI) 4) a) ii) P-D will generate a proposal with the scope, schedule, and budget for the creation of an 
implementation details document; first draft to be sent to HCFCD by week of 06/13/22 



 
 

  

     

    
    

 

 

 

  

 
 

  

  
 

  
 

 
 

Meeting Notes 

E116-00-00 Flood Reduction Feasibility Study 

Monthly Progress Meeting (06/09/2022) 
Page 3 of 3 

DECISIONS MADE: 

VI) 1) b) Decision made for P-D to develop graphics for the Executive Board meeting, but not 
currently anticipated to participate in meeting 

VI) 2) a) Decision made by HCFCD to begin creation of a first draft Summary Report 

VI) 2) b) i) Decision made for Summary Report to have a more narrative context as opposed to 
technical 

VI) 3) a) Decision made for deliverable to follow established template format from Spring Gully, 
to include the Overall Watershed Strategy and the Recommended Project 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_STAKEHOLDER\2-1-3 Minutes\220609_E116_MonthlyProgress_Notes.docx 



 

  
     

 

 

    

       

 

  

 

   

 

                 

                 

   

           

 

  

         

      

        

            

 

        

            

 

           

 

    

 

    

   

     

      

   

       

         

        

           

            

   

            

        

 

     

     

      

          

 

            

 

    

 

    

 

  

Meeting Notes 
E116-00-00 Flood Reduction Feasibility Study 

MEETING TITLE: Bi-Monthly Progress Meeting (via TEAMS) DATE: 06/23/2022 

E116-00-00-P001 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (x), Amy Stone (), Myron Jones (x), Beth Walters () 

Present = (x) COH: Beto Moreno (), Umer Khan (), Tanu Hiremath (x), Manik Mitra (), Chris Garcia (), 

Ratish Subedi (x) 

P-D: Zubin Sukheswalla (x), Ken Nwankpa (x), Ashton Lofquist (x) 

AGENDA TOPICS: 

I) Schedule Discussion 1) 

2) 

3) 

Schedule of milestones / deliverables 

a) 05/19/2022 – Final Engineering Report 

Next scheduled Monthly Progress meeting – 07/14/2022 

a) Decision made by HCFCD to extend Monthly Progress meeting schedule to 

September 

Next scheduled Bi-Monthly Progress meeting – 07/28/2022 

a) Decision made by HCFCD to extend Bi-Monthly Progress meeting schedule to 

September 

b) *HCFCD will send out invitations for the extended meeting schedules 

II) Stakeholder / Public 

Engagement 

1) 

2) 

3) 

Traditional / Bond 

a) No update 

HOA / Civic groups 

a) Shepherd Park Terrace Meeting Request 

i) No update 

Harris County / HCFCD / COH 

a) HCFCD Executive Briefing scheduled for 07/11/2022; Executive Director 

currently anticipated to attend but subject to change 

i) Expected to be a 15-minute presentation followed by discussion period 

ii) *P-D will send HCFCD the presentation slides from the HCFCD Engineering 

Department briefing 

iii) *P-D will create a presentation for the Executive Briefing following receipt 

of guidance from HCFCD regarding format and contents 

III) Administrative 1) 

2) 

Monthly invoice 

a) Invoice has moved forward 

Pending Deliverables and Additional Services 

a) Public-facing Watershed Summary Report expected to use existing project 

budget 

b) Engineering Package document for PER phase to use Additional Services budget 

IV) Data Collection and 

Review 

1) No update 



 

 
  

     

    

    

 

 

 

      

     

 

        

      

       

        

                

 

           

      

           

      

                

 

 

      

 

   

                

 

                

 

                 

      

                  

   

                

      

   

               

               

 
    

Meeting Notes 

E116-00-00 Flood Reduction Feasibility Study 

Bi-Monthly Progress Meeting (06/23/2022) 

Page 2 of 2 

V) H&H Analysis 1) 

2) 

Hydrology: Complete 

Hydraulics: Alternatives Analysis Complete 

VI) Deliverables 1) 

2) 

3) 

4) 

5) 

Final Engineering Report – Submitted 

Executive Briefing Update – Pending 

a) See above section [II) 3) a)] 

Watershed Summary Report (WSR) – Pending 

a) *P-D will send an early draft of the WSR to HCFCD for guidance from HCFCD 

Communications 

GIS data deliverable – Pending acceptance of all other deliverables 

Engineering Package of Implementation Details 

a) Suggested to include recommendation for update of HCFCD Engineering unit 

cost tool to account for inflation 

b) *P-D will submit a proposal for this package to HCFCD by end of week of 

06/20/22 

VII) Immediate Needs 1) No update 

ACTION ITEMS*: 

I) 3) b) HCFCD will send out invitations for the extended Monthly and Bi-Monthly meeting 

schedules 

II) 3) a) ii) P-D will send HCFCD the presentation slides from the HCFCD Engineering Department 

briefing 

II) 3) a) iii) P-D will create a presentation for the Executive Briefing following receipt of guidance 

from HCFCD regarding format and contents 

VI) 3) a) P-D will send an early draft of the Watershed Summary Report to HCFCD for guidance 

from HCFCD Communications 

VI) 5) b) P-D will submit a proposal for the implementation details engineering package to HCFCD 

by end of week of 06/20/22 

DECISIONS MADE: 

I) 2) a) Decision made by HCFCD to extend Monthly Progress meeting schedule to September 

I) 3) a) Decision made by HCFCD to extend Bi-Monthly Progress meeting schedule to September 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_STAKEHOLDER\2-1-3 Minutes\220623_E116_Bi-MonthlyProgress_Notes.docx 



 

  
     

 

 

    

       

 

  

 

   

 

                 

                 

           

 

  

         

      

        

        

 

    

 

    

   

     

      

   

       

   

             

             

 

           

     

 

     

 

    

 

    

 

      

     

 

        

       

               

     

         

      

          

             

     

               

           

Meeting Notes 
E116-00-00 Flood Reduction Feasibility Study 

MEETING TITLE: Monthly Progress Meeting (via TEAMS) DATE: 07/14/2022 

E116-00-00-P001 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (x), Amy Stone (x), Myron Jones (), Beth Walters () 

Present = (x) COH: Beto Moreno (), Umer Khan (), Tanu Hiremath (), Manik Mitra (), Chris Garcia (), 

P-D: Zubin Sukheswalla (x), Lonnie Anderson (x), Ashton Lofquist (x) 

AGENDA TOPICS: 

I) Schedule Discussion 1) Schedule of milestones / deliverables 

a) 05/19/2022 – Final Engineering Report 

2) Next scheduled Monthly Progress meeting – 08/11/2022 

3) Next scheduled Bi-Monthly Progress meeting – 07/28/2022 

II) Stakeholder / Public 

Engagement 

1) Traditional / Bond 

a) No update 

2) HOA / Civic groups 

a) Shepherd Park Terrace Meeting Request 

i) No update 

3) Harris County / HCFCD / COH 

a) Executive Briefing 

i) Change in terminology to be implemented in FER to consider the initial $10 

million budget as the “target” since it was not officially allocated to this 

study 

ii) Further terminology changes to be made to remove emphasis on 

immediacy of feasibility study recommendations 

III) Administrative 1) Monthly invoice 

IV) Data Collection and 

Review 

1) No update 

V) H&H Analysis 1) Hydrology: Complete 

2) Hydraulics: Alternatives Analysis Complete 

VI) Pending Deliverables 1) Final Engineering Report Revisions 

a) See above section [II) 3) a)] 

b) Final signing and sealing of FER to occur after official email received from HCFCD 

notifying P-D of project conclusion 

c) *HCFCD will alert COH to revisions to FER 

2) Watershed Summary Report (WSR) 

a) To be reviewed by HCFCD and HCFCD Communications 

b) *P-D will submit an early draft of WSR, including terminology changes pursuant 

to Executive Briefing, by 08/12/2022 

i) Decision made to allow WSR draft submittal date to be moved if needed 

c) Completed WSR anticipated to be submitted by end of August 2022 



 

 
  

     

    

    

 

 

 

             

      

           

       

           

  

    

              

   

              

            

             

            

    

 

      

 

   

                

                

    

                 

   

                  

 

   

                 

                 

            

  

 
    

Meeting Notes 

E116-00-00 Flood Reduction Feasibility Study 

Monthly Progress Meeting (07/14/2022) 

Page 2 of 2 

d) HCFCD Communications will expect to meet with SPT HOA following the WSR 

going live to the public 

3) GIS data deliverable – Pending acceptance of all other deliverables 

4) Engineering Package of Implementation Details (Pre-PER) 

a) More precise demarcation of E116-00-00 improvement areas to be included in 

Pre-PER package 

5) Additional Technical Memo 

a) *P-D will send a proposal of the Harvey analysis with scope, budget, and 

schedule to HCFCD 

b) Harvey analysis will provide a validation to determine if models developed by 

P-D should be basis of PER or if more analysis is required 

c) Decision made to create a technical memo addendum to FER analyzing flood 

risk with use of Hurricane Harvey rainfall in both existing condition and 

proposed Overall Watershed Strategy 

VII) Immediate Needs 1) No update 

ACTION ITEMS*: 

VI) 1) c) HCFCD will alert COH to revisions to FER resulting from Executive Briefing 

VI) 2) b) P-D will submit an early draft of WSR, including terminology changes pursuant to 

Executive Briefing, by 08/12/2022 

VI) 4) b) P-D will send a revised proposal for the Pre-PER package with scope, budget, and 

schedule to HCFCD 

VI) 5) c) P-D will send a proposal of the Harvey analysis with scope, budget, and schedule to 

HCFCD 

DECISIONS MADE: 

VI) 2) b) i) Decision made to allow WSR draft submittal date to be moved if needed 

VI) 5) a) Decision made to create a technical memo addendum to FER analyzing flood risk with 

use of Hurricane Harvey rainfall in both existing condition and proposed Overall 

Watershed Strategy 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_STAKEHOLDER\2-1-3 Minutes\220714_E116_MonthlyProgress_Notes.docx 



 

  
     

 

 

    

       

 

  

 

   

 

                 

              

          

      

 

  

         

      

        

        

            

 

    

 

    

   

     

      

   

       

   

 

     

    

 

    

 

    

 

      

       

             

  

          

      

            

            

       

            

          

           

 

  

Meeting Notes 
E116-00-00 Flood Reduction Feasibility Study 

MEETING TITLE: Monthly Progress Meeting (via TEAMS) DATE: 08/11/2022 

E116-00-00-P001 

ATTENDEES: HCFCD: David Parkhill (x), Gary Bezemek (), Amy Stone (), Myron Jones (x), Beth Walters () 

Present = (x) COH: Umer Khan (), Tanu Hiremath (), Manik Mitra (), Chris Garcia (x), 

P-D: Zubin Sukheswalla (x), Lonnie Anderson (x), Ashton Lofquist (x) 

Dry Land: Erin Stiggins (x) 

AGENDA TOPICS: 

I) Schedule Discussion 1) 

2) 

3) 

Schedule of milestones / deliverables 

a) 05/19/2022 – Final Engineering Report 

Next scheduled Monthly Progress meeting – 09/08/2022 

Next scheduled Bi-Monthly Progress meeting – 08/25/2022 

a) May be cancelled or postponed due to scheduling conflict with TFMA 

II) Stakeholder / Public 

Engagement 

1) 

2) 

3) 

Traditional / Bond 

a) No update 

HOA / Civic groups 

a) Shepherd Park Terrace Meeting Request 

i) No update 

Harris County / HCFCD / COH 

a) No update 

III) Administrative 1) Monthly invoice 

a) Invoices are current 

IV) Data Collection and 

Review 

1) No update 

V) H&H Analysis 1) 

2) 

Hydrology: Complete 

Hydraulics: Hydraulics complete, Harvey Analysis ongoing 

a) 10-15% of structures in Harvey historical records are predicted to flood with 

current analysis 

b) Discrepancies in Finished Floor Elevation (FFE) data noted, potential 

inaccuracies in historical records as well 

c) Current analysis is presenting clusters of flooding from Harvey precipitation in 

generally similar areas as the historical records; thus, HCFCD has confidence in 

the modeling used in this feasibility study 

d) *P-D will note in Engineering Package that future projects should determine 

FFE’s in nearby areas with greater detail prior to analysis 

e) *P-D will send a revised Work Authorization for Harvey Analysis 



 

 
  

     

    

    

 

 

 

        

      

            

    

           

     

      

            

    

            

 

       

            

 

      

 

   

                 

        

             

   

                  

 

 
    

Meeting Notes 

E116-00-00 Flood Reduction Feasibility Study 

Monthly Progress Meeting (08/11/2022) 

Page 2 of 2 

VI) Pending Deliverables 

VII) Immediate Needs 

1) 

2) 

3) 

4) 

1) 

Final Engineering Report Revisions 

a) Harvey Analysis will be added 

i) Decision made to include Harvey Analysis as part of Engineering Package 

due to FFE discrepancies 

b) FER will contain revisions resulting from Executive Briefing, with submittal 

anticipated in the near future 

Watershed Summary Report (WSR) 

a) First submittal of WSR anticipated to follow finalization of FER 

GIS data deliverable 

a) Will follow the deliverable template developed by P-D in previous watershed 

studies 

Engineering Package of Implementation Details (Pre-PER) 

a) Anticipated to be developed while FER is under review by HCFCD 

No update 

ACTION ITEMS*: 

V) 2) d) 

V) 2) e) 

P-D will note in Engineering Package that future projects should determine FFE’s in 

nearby areas with greater detail prior to analysis 

P-D will send a revised Work Authorization for Harvey Analysis 

DECISIONS MADE: 

VI) 1) a) i) Decision made to include Harvey Analysis as part of Engineering Package due to FFE 

discrepancies 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_STAKEHOLDER\2-1-3 Minutes\220811_E116_MonthlyProgress_Notes.docx 



  
 

 

 

 

  

E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 
Final Engineering Report 

Technical Workshop #1 



 

  
    

 

 

            

              

 

  

                 

             

                 

  

             

   

           
 

   

         

    

   

   

          

        

      

   

    

 

   

    

           

         

            

          

     

     

            

          

 

              

  

    

            

  

         

         

        

       

      

           

       

    

Meeting Minutes 
E116 Subwatershed Planning Project 

MEETING TITLE: Workshop #1 (via TEAMS) DATE: 09/23/2021 

E116-00-00-P001 TIME: 10:00a to 12:30p 

INVITEES: 

Present = (x) HCFCD: David Parkhill (x), Gary Bezemek (x), Ataul Hannan (x), Dena Green (x), Myron 

Jones, William Sherman (x), Beth Walters, Wayne Crull (x), Summer Bragg (x), Kent Wu 

COH: Alberto Moreno, Adam Eaton, Tanu Hiremath, Manik Mitra, Umer Khan (x), Chris 

Garcia (x) 

P-D: Zubin Sukheswalla (x), Erin Stiggins (x), Lonnie Anderson (x), Ashton Lofquist (x), 

Saatvik Satyaprakash (x) 

Other Engineers: Burton Johnson, Jose De La Pena 

AGENDA TOPICS: 

I) Team Introductions 1) Harris County Flood Control District 

2) City of Houston 

3) Pape-Dawson Engineers 

4) Other Engineers 

II) Subwatershed Overview 1) HCFCD Facilities and Goals of Project 

2) Overview of Historical Flooding / Hot Spots 

3) Past Studies / Ongoing Projects 

4) Other Projects 

III) Hydrology and Hydraulic 

Analysis 

1) Modeling Methodology 

2) Existing Conditions Results 

a) All results incorporate GIMS storm sewer data, otherwise the water 

surface elevations of the predicted floodplains would be overestimated 

b) *P-D will provide Mr. Hannan of HCFCD with the water surface 

elevation profiles to demonstrate the change in results from inclusion 

of GIMS storm sewer data 

3) Current Floodplain and Inundation 

a) P-D has concluded the Rain on Grid (ROG) calculations match inflows 

and boundary conditions of the MAAPnext ROG and show similar 

results 

b) P-D ROG is more detailed than the MAAPnext ROG due to inclusion of 

GIMS data 

4) Inflows and Outflows 

a) Majority of flooding is result of overland sheet flow, not out-of-bank 

riverine flooding 

b) Primary inflows originate in E110_18 and flow south into 

subwatershed near De Soto St and Wilburforce St 

c) Outflows exit subwatershed mostly along major roads 

i) To the south into E100_20 and E107_01 

ii) To the west into E100_18 

iii) To the southeast into E101_07 out of Shepherd Park Terrace 

IV) Problem Areas 1) Problem Area Identification 

2) Overview of Metrics 



 

 
   

    

   

    

 

 

 

          

  

       

  

    

     

  

     

       

  

    

           

         

           

        

    

     

  

       

  

    

     

  

       

  

    

          

  

       

  

    

     

  

       

  

    

     

  

       

  

    

     

  

       

  

    

          

  

Meeting Minutes 

E116 Subwatershed Planning Project 

Workshop #1 (09/23/2021) 

Page 2 of 4 

V) Tier I Problem Areas 1) 

2) 

3) 

4) 

5) 

Problem Area No. 1 

a) Overview 

b) Flooding Source / Inflows and Outflows 

c) Metrics 

d) Potential Project Improvements 

Problem Area No. 2 

a) Overview 

b) Shepherd Park Terrace Project 

c) Flooding Source / Inflows and Outflows 

d) Metrics 

e) Potential Project Improvements 

i) Fencing separates W Tidwell Rd from the adjacent houses in 

Shepherd Park Terrace experiencing overflows from the road 

ii) While the fencing slows the overflow, a project dedicated to 

reducing overflow would likely be a significant improvement 

Meeting Break: 11:01a-11:06a 

Problem Area No. 3 

a) Overview 

b) Flooding Source / Inflows and Outflows 

c) Metrics 

d) Potential Project Improvements 

Problem Area No. 4 

a) Overview 

b) Flooding Source / Inflows and Outflows 

c) Metrics 

d) Potential Project Improvements 

VI) Tier II Problem Areas 1) 

2) 

3) 

4) 

Problem Area No. 5 

a) Overview 

b) Flooding Source / Inflows and Outflows 

c) Metrics 

d) Potential Project Improvements 

Problem Area No. 6 

a) Overview 

b) Flooding Source / Inflows and Outflows 

c) Metrics 

d) Potential Project Improvements 

Problem Area No. 7 

a) Overview 

b) Flooding Source / Inflows and Outflows 

c) Metrics 

d) Potential Project Improvements 

Problem Area No. 8 

a) Overview 

b) Flooding Source / Inflows and Outflows 

c) Metrics 

d) Potential Project Improvements 

VII) Tier III Problem Areas 1) Problem Area No. 9 

a) Overview 



 

 
   

    

   

    

 

 

 

       

  

    

        

      

     

  

       

  

    

        

            

           

     

         

      

             

          

     

          

     

         

     

            

     

         

      

       

        

          

      

         

       

          

  

     

      

         

            

     

         

         

        

        

          

     

       

Meeting Minutes 

E116 Subwatershed Planning Project 

Workshop #1 (09/23/2021) 

Page 3 of 4 

2) 

b) Flooding Source / Inflows and Outflows 

c) Metrics 

d) Potential Project Improvements 

i) Due to low-density residential development, ROW could 

potentially be available for detention mitigation 

Problem Area No. 10 

a) Overview 

b) Flooding Source / Inflows and Outflows 

c) Metrics 

d) Potential Project Improvements 

VIII) Open Discussion 1) 

2) 

Revisions to Tier Classifications 

a) Tier classifications may change over the course of the project as 

problem areas are redefined based on limits of benefit from potential 

improvements beyond the subwatershed boundary 

b) Prioritization Framework is focused towards scoring and ranking 

projects, as opposed to problem areas 

i) Decision made that use of a tier system to prioritize Problem Areas 

in final engineering report will need to be coordinated with 

prioritization framework provided by HCFCD. 

ii) Potential improvement projects will be scored, regardless of tier 

classification for the problem area. 

iii) Project team will continue discussing applicability of ranking 

problem areas for final report. 

c) Decision made to set up coordination meetings with COH for potential 

projects out of HCFCD’s jurisdiction 

i) Decision made to score potential projects outside HCFCD 

jurisdiction using prioritization framework; however, any 

recommendation will be developed in cooperation between 

HCFCD and COH, or any other potential partners. 

d) Final report should include problem identification, overall plan to 

address problems, and long-term funding strategy 

i) Funding strategy should identify potential partners and funding 

sources should overall plan exceed current budget 

ii) Addressing problems in phases could prove an effective funding 

strategy 

Additional Topics as Needed 

a) Prioritization Framework and Roadway Flooding 

i) Roadway flooding not currently part of prioritization framework 

ii) Decision made to consider roadway flooding in final report since it 

poses a mobility/emergency access problem 

iii) *HCFCD will determine jurisdiction of flooded roadways 

iv) Comprehensive strategy for the subwatershed will be an 

important component of the final report, especially for 

communicating with residents about the problems experienced in 

the region along with the scope of improvements required to 

provide meaningful flood reduction measures 

IX) Adjourn 1) Meeting adjourned at 12:15p 



 

 
   

    

   

    

 

 

 

   

                

             

           

 
   

Meeting Minutes 

E116 Subwatershed Planning Project 

Workshop #1 (09/23/2021) 

Page 4 of 4 

ACTION ITEMS*: 

III) 2) b) P-D will provide Mr. Hannan of HCFCD with the water surface elevation profiles 

to demonstrate the change in results from inclusion of GIMS storm sewer data 

VIII) 2) a) iii) HCFCD will determine jurisdiction of flooded roadways 

K:\Projects\403\39\79\2-0 Design\2-1 HH\WPP\E116_STAKEHOLDER\210923_Workshop1\210923_E116_Workshop1_Minutes.docx 



  
 

 

 

 

  

E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 
Final Engineering Report 
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E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 
Final Engineering Report 

Precinct 4 Meeting #1 



  
 

 

 

 

  

E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 
Final Engineering Report 

Precinct 1 Meeting #1 



  

 

   

   

  

 

         

               

   

        

                                                            

 

     

           

                           

 

     

 

     

          

     

 

 

  

 

                

                  

                  

                  

                     

                 

          

Discussion Agenda 

07/11/2022 

E116-00-00-P001 Feasibility Study 

Watershed Planning Project 

Executive Briefing 

Time and Date- 3:30-4:00 PM July 11, 2022 

Location – Microsoft Teams; Phone 281-985-1862; Conference ID: (527 629 353 #) 

Project ID –E116-00-00-P001 

Discussion Agenda 

1. Study Area Description 

2. Existing Problems Identification 

3. Recommended Project 

4. Overall Recommendations (time permitting) 

5. Adjourn 4:00 PM 

Discussion Notes 

The short Executive briefing was attended by Alan Black and Ataul Hannan, along with Gary Bezemek, 

Amy Stone, and David Parkhill. The only significant item which came up during this meeting was related 

to our statements in the meeting regarding the “allocation” of $10 M in 2018 bond funds for this 

project. This statement is erroneous in that no such allocation currently exists from the 2018 Bond for 

this specific study area. This study was added to the 2018 Bond program at the request of the City and 

has no current allocation of funds for construction. There are multiple options for future funding that 

were discussed including CIP, grants, partnerships, and possible bond re-allocations. 



  
 

 

 

 

  

E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 
Final Engineering Report 

Public Meeting 



  
 

 

 

    

 

E116-00-00 FLOOD REDUCTION FEASIBILITY STUDY 
Final Engineering Report 

As of the publication of this report, this meeting has not yet been scheduled. 



Appendix 5-4AI: 
Greens Mid-Reach 



Results Report 

TO: San Jacinto Regional Flood Planning Group 

CC: Harris County 
Texas Water Development Board 

FROM: Brian Edmonson, PE, CFM 

SUBJECT: Greens Bayou Mid-Reach Benefit-Cost Analysis 

DATE: 10/18/2022 

PROJECT: San Jacinto Regional Flood Plan 

  

The initial evaluation for the Greens Bayou Mid-Reach Channel Conveyance Improvements was 
conducted in 2022 as a part of the Greens Bayou Mid-Reach Channel Conveyance Improvements 
Preliminary Engineering Report by CivilTech Engineering prepared for Harris County Flood Control 
District. The preliminary engineering report (PER) is included as Appendix 5D-X. The project stretches 
Greens Bayou from John F. Kennedy Blvd to Veterans Memorial Drive in Harris County Precincts 1 and 2.   

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 PER prepared by CivilTech did 
not include a BCA. This memorandum documents to benefit cost analysis performed by Freese and 
Nichols within the regional flood planning process.   

Benefit Cost Analysis   
TWDB developed the Benefit-Cost Analysis (BCA) Input Tool to facilitate the calculation of flood 
mitigation benefits due to FMP. This tool receives input of existing and proposed conditions to 
determine expected benefits related to the construction of the FMP in question. The benefits 
considered in the analysis include the reduction in damages to residential structures, commercial 
structures, and social benefits. The BCA Input Tool was modified to handle the nearly 20,000 structures 
included in the analysis. The BCA Input Tool was used in conjunction with the Federal Emergency 
Management Agency (FEMA) BCA Toolkit v6.0.0. Social benefits used in the analysis were developed 
within the FMEA Benefit-Cost Calculator.   

Project Costs 
According to the PER, the overall cost to design and construct the Ultimate Project, Alternative 3, is 
estimated at $195,720,000 based on 2021 construction costs. The conveyance improvements were 
assumed to have a useful life of 30 years. The project cost used in the BCA includes Design (10%), 
Construction and Construction Phase Services (10%), Contingency (15%). The annual maintenance cost is 
estimated at $0. Harris County Flood Control District will be responsible for long-term maintenance of 
Greens Bayou.   



Expected Flood Damages Without FMP 
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 was assumed to be 6 inches 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.   

Flood Hazard Data 
The flood depths for each structure within the study area was determined for the 1 percent and 0.2 
percent annual chance events. The flood hazard data was obtained from the PER, all hydrological and 
hydraulic analyses were completed by CivilTech. The baseline structural flood damages are included in 
Table 1.   

Table 1: Project Impacts by Recurrence Interval 

100 - year storm 500 - year storm 

Baseline With Project Baseline With Project 

Residential Flood Damage $639,585,285 $459,116,182 $1,409,802,869 $1,210,873,571 
Commercial Flood Damage $402,979,760 $256,297,622 $835,552,554 $662,625,772 
Total Structural Damage $1,042,565,045 $715,413,804 $2,245,355,423 $1,1873,199,343 

Expected Flood Damages After FMP Implementation 
For the structures analyzed, the Greens Bayou Mid-Reach FMP results in $46,216,593 in standard 
mitigation benefits and $195,720,00 in total net benefits.   

Flooded Streets 
While it would be more accurate to determine the flooded streets impacted per flooded street, the 
combined benefits would be marginal compared to the benefits shown directly with reduced structural 
depth. Therefore, the largest major roadway inundated was evaluated to determine the reduction in 
flooded streets. The model was evaluated to determine the duration for which the roadway was 
impassible and get an estimate on the length of roadway impacted. The average daily traffic was pulled 
from the Texas department of transportation district traffic web viewer which displays statewide annual 
average daily traffic (AADT). The general area was scoped to evaluate the mileage and difference in 
commute timing with a detoured route due to the roadway being inundated. The average normal 
emergency medical services response time was estimated to be 10 minutes and that response time was 
estimated to be tripled during a storm event. 

Green Infrastructure Benefits 
Green infrastructure included as additional benefits of the project due to the project estimating 304 
acres of green open space being added because of detention ponds. 



Benefit-Cost 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 is 0.24 and 0.42 with all benefits considered.   

Results from BCA Toolkit:   

Total Standard Mitigation Benefits ($): $46,216,593 
Other Benefits (Not Recreation) $36,839,340 
Recreation Benefits $0 

Discounted Total Costs $195,720,000 

Net Benefits $83,055,933 
Net Benefits with Recreation $83,055,933 

Final BCR Standard 0.24 
  

Final BCR with Other Benefits 0.42 



Drainage report submitted with model files. 
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