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Briar Branch Channel Improvements
Preliminary Engineering Report (Unit W140-01-00)

EXECUTIVE SUMMARY

Background
Lockwood, Andrews & Newnam, Inc. (LAN) was authorized by the Tax Increment

Reinvestment Zone No. 17 (TIRZ 17) to prepare a preliminary engineering report for
potential channel improvements to Harris County Flood Control (HCFCD) Unit No. W140-
01-00 (Briar Branch) from Gessner Road east to TIRZ 17’s proposed Briar Branch Detention
Basin. This basin is currently under construction east of Bunker Hill Road, and is the first
phase of a mulit-phase regional drainage solution for the Briar Branch watershed north of IH-
10 and west of Blaylock. The proposed channel improvements, which are the focus of this
report, are the second phase of the regional drainage solution. The third and final phase
involves storm sewer improvements that drain to the proposed improved channel.

Problem Statement

Briar Branch is within a relatively flat region just north of IH-10 and is south of the Long
Point Fault. This fault has approximately 2-4-feet of elevation difference along its length
through this area. The lower area on the south side of the fault presents a significant
topographic challenge in terms of adequately draining the area between the fault and 1H-10.
Much of the study area adjacent to the channel is lower in elevation than the channel top
bank. This topographic challenge results in problems with overland flow accessing the
channel and with sufficient elevation for proper storm sewer function. The results is
structural flooding simulated in advanced computer models and supported by evidence from
the April 2009 flooding event.

To address these challenges a multi-phase regional solution concept was developed as part of
the 2012 TIRZ 17 Regional Drainage Study. As described above, the proposed channel
improvements are the second phase of the adopted regional solution which contains three
phases in total.

Challenges specific to improving Briar Branch start with the limited Rights-of-Way (ROW).
The majority of the channel falls within a 50 foot HCFCD easement. The existing channel
does not meet current HCFCD design criteria. This is due in large part to the ROW width,
channel depth, side slopes, and maintenance berm width. Improvements to the channel within
the existing easement limits are also unable to meet HCFCD design criteria.

HCFCD Coordination

This report is to provide a means for HCFCD to further evaluate the proposed alternatives
with an end goal of an agreed to proposed channel configuration and associated maintenance
responsibilities. Continued coordination with HCFCD is recommended throughout the design
process to ensure their expert knowledge is integrated into the design and that their concerns
are adequately addressed.

Jurisdictional Determination

A request for a jurisdictional determination for Briar Branch was submitted to the Galveston
District of the Army Corps of Engineers in 2012. The channel was determined to be non-
jurisdictional on February 20, 2013 (SWG 2012-00174) and does not “contain waters of the
United States”.
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Improvement Concepts

Multiple improvement concepts were developed to balance flood damage reduction benefit,
constructability challenges, potential for adjacent impacts, maintenance, and safety. Five (5)
improvement alternatives were considered in detail and are presented in detail in this report.
The following is a list of the alternatives considered.

Alternative Descriptions

Alternative | Description Notes

Extension of existing channel
section from 1300 feet east of
Bunker Hill upstream to Gessner
Road.

A Rectangular Concrete Low Flow

Maximum cross-sectional area at
minimum flow line slope. Vertical
wall configuration with maintenance
berm in channel on bench.

B Dry Bottom Storage Channel

Maximum cross-sectional area with
flat flow line slope and storage

C Wet Bottom Storage Channel pools. Vertical wall configuration
with maintenance berm located in
channel.

Alternative B with flatter side slopes

D Hybrid Storage Channel .
and less cross-sectional area

Storm sewer boxes with shallow
E Storm Sewer Box Enclosure swale above the box culvert that is
collected with drainage inlets.

A typical section representation of each alternative can be viewed on Exhibits 8a through
8e. A detailed matrix of considerations, advantages, disadvantages, benefits, and statistics is
provided on Table 2. Information documented in Table 2 includes flood damage reduction,
channel cross sectional area and volume, typical velocities, maintenance challenges including
desiltation and mowing, constructability challenges, water quality, potential to cost share, and
construction cost estimate.

Flood damage reduction was measured in terms of structures removed from flooding using
the two-dimensional (2D) regional stormwater model developed for the 2012 TIRZ 17
Regional Drainage Study. Phase 1 (mitigation detention basin) and Phase 3 (storm sewer
improvements) regional solution components were held constant to measure the effectiveness
of each alternative channel improvement. Structures estimated to be removed flooding range
from 66 for Alternative E to 78 for Alternative C.

Alternatives B, C and D are shown as the most effective in reducing storm water elevations
and flood risk in the area. This is a function of the additional in-line channel storage provided
with these alternatives. The flood damage reduction potential is directly related and
proportional to the provided storage volume for each alternative. Alternatives A and E
provide valuable benefit but are less effective relative to B, C and D due to their smaller cross
sectional area and correspondingly lower storage volumes.
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Impact Evaluation

The potential for impacts to adjacent and downstream areas was a primary consideration
during the evaluation of the various improvement options. This report assesses the ability
and the difficulty to demonstrate no adverse impact as a factor when evaluating alternatives.
Significant attention was given to the advantages, disadvantages, and complexities of each
alternative related to constructing a no adverse impact solution. Channel improvement
options that efficiently convey water downstream pose a greater challenge than those that
slow the water down through storage. To prevent downstream impacts, control structure
adjustments to the detention basin (currently under construction) were evaluated.

All channel improvement scenarios were evaluated for potential downstream impacts. The
channel improvement that presents the greatest challenge for demonstrating no adverse
impact is Alternative A - Rectangular Concrete Low Flow. This improvement alternative has
the least amount of added channel storage and is the most efficient conveyance configuration.
A detailed impact analysis evaluation was performed for Alternative A only as the worst case
scenario. This action functions as a way of demonstrating the ability for each of the
alternatives to be constructed with no adverse impact. A detailed impact analysis will be
performed on the selected alternative to determine the appropriate basin weir configuration
and accompanying storm sewer improvements (Regional Solution Phase 3) that are necessary
to prevent and demonstrate no adverse impact.

Recommendation

All channel improvement alternatives will accomplish the key goal of lowering the water
surface elevation in the channel to relieve the adjacent community without causing adverse
impact. The different alternatives provide varying levels of benefit and include advantages
and disadvantages relative to each other. The purpose of this report is to present the
alternatives to HCFCD to facilitate review and general approval of acceptable alternatives.
While this report presents recommended alternatives, TIRZ 17 is committed to working with
HCFCD to select the alternative that provides the right balance of flooding relief and
maintenance considerations. Variations to the presented alternatives proposed by HCFCD
that better meets the needs will be considered and evaluated.

Alternatives B (Dry Bottom Storage) and D (Hybrid Channel Storage) have the best blend of
potential benefits and other considerations, and are therefore recommended as the preferred
alternatives. Alternatives B and D minimize potential maintenance issues relative to the
other alternatives and favorable constructability scenarios. All five alternatives include
complete maintenance access per the HCFCD Policy Criteria manual. Maintenance access
paths and routs are shown on Exhibit 12. Alternative C (Wet Bottom Storage) provides
similar benefit to B and D but is more costly to construct and maintain. Alternatives A
(Rectangular Concrete Low Flow) and E (Storm Sewer Box Enclosure) are considered the
most conventional or traditional improvements but provide the least benefit of the five
alternatives. The estimated construction cost for Alternatives B & D is approximately $9
million. Alternative C is estimated at over $10 million and Alternatives A and E are
estimated at $4 million and $13 million respectively.

Alternatives B and D are considered the optimal approach in implementing Phase 2 of the
Briar Branch Regional Solution. Additional data in the report evaluates considerations such
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as maintenance access, structural elements, and long term maintenance, and can be reviewed
in more detail within the report as desired.
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1.0 INTRODUCTION

1.1 Project Description

In June 2012, Lockwood, Andrews & Newnam, Inc. (LAN) was authorized by the Tax
Increment Reinvestment Zone No. 17 (TIRZ 17) to prepare a preliminary engineering
analysis for improvements to Briar Branch (W140-01-00) channel that were originally
identified by the TIRZ 17 Regional Drainage Study (RDS). This report summarizes the
preliminary engineering efforts for the proposed channel improvements to Briar Branch
between Gessner Road and 1300 feet east of Bunker Hill Road. The RDS included
W151, W153, and portions of the W140-01-00 subwatershed. The focus of the RDS was
on the identification and or confirmation of drainage problems in the RDS study area, and
the identification of efficient and effective solutions. The proposed channel improvements
are the second phase of the regional drainage solution. The first phase of the regional
improvement plan is the construction of a regional detention basin adjacent to and south of
Briar Branch. The regional detention basin is currently under construction. The third and
final phase involves storm sewer improvements that drain to the proposed improved channel.

1.2 Project Limits

The proposed channel improvements begin at Gessner Road and extend downstream to
the regional detention basin, which is currently under construction, located 1300 feet east
of Bunker Hill Road on the south side of Briar Branch. The primary study area limits
used to evaluate the project beginning at Conrad Sauer Road and extending east to
Campbell Road. The study limits are largely consistent with the FEMA effective
contributing area for subbasin W140C, as shown on Exhibit 1, Project Location Map.

1.3 Project Objectives

The objective of this project is to reduce flooding and flood damages for the area
contributing to Briar Branch between Gessner Rd and the basin with a focus on the area
south of the Long Point Fault and north of IH-10. This area is shown on Exhibit 2,
Effective Floodplain and W140C Drainage Area Map. The channel improvements are
the second phase of a regional solution that will benefit the target area. The intended
purpose of the channel improvements is to lower the water surface in Briar Branch to
relieve the storm sewer systems contributing to the channel that drain the target
improvement area.

The basin, which was the first phase of the regional solution and is currently under
construction, serves to mitigate for the channel improvements. The final phase will
consist of storm sewer improvements along adjacent roadways, which will also be
mitigated in the basin. Collectively, this three-phased regional solution serves to reduce
flooding and flood damages in the target area.

1.4 Report Objectives

This report serves to document the alternatives analysis and selection of a preferred
alternative for improving Briar Branch Channel. Multiple channel improvement
alternatives will be detailed and a selection process will be applied to give a
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recommended improvement alternative. While the subject will be discussed here, this
report is not intended for demonstrate no adverse impact of either then channel
improvements or the full regional solution. It is anticipated an impact analysis will be
submitted separately for the channel improvements before the approval of the
construction documents.

1.5 Assumptions and Constraints

A fully dynamic analysis of the interaction between W140-01-00, W151-00-00 and
W153-00-00 was performed for this study. This dynamic analysis dictates the interaction
of the watersheds including the volume and peak of runoff passing from one subbasin to
another. Consistent with the TIRZ 17 RDS and the two HCFCD W151 studies, the 10-
year event is the design event for this improvement. Additional regional improvements
are currently being planned that will relieve W151-00-00 and assist in achieving a 100-
year level of protection for the Briar Branch region.

1.6 Project Survey and Datum

All project data sources, engineering and analysis results reference the TSARP
Benchmark Network and the NAV Datum 1988 with 2001 Adjustment. The following
sources were used for topographic information:

e A survey of the channel was performed by Kuo & Associates, Inc. in August
2012. This data was used as the basis of the existing conditions channel cross
sections, as well as the pipe outfall and other elevation information.

e For overbank cross section information where survey data was unavailable, the
HCFCD 2008 LiDAR data was utilized.

1.7 Prior Studies
The following studies have been completed in this area and were utilized in the
development of the RDS and/or specifically for this analysis effort:

e Katy Freeway Program — 2002 - TXDOT — An XP-SWMM model was developed
for the drainage system that connects to W151 and drains N. Gessner and Witte
Roads. A series of oversized box culverts were used under the IH-10 frontage
roads to mitigate the impacts of the IH-10 highway expansion.

e Tropical Storm Allison Recovery Project (TSARP) — HCFCD/FEMA -
Completed effective models for the entire Harris County area, with effective maps
updated June 18, 2007. This study included Briar Branch up to Adkins Road and
did not include Blalock Road just upstream of this bridge structure.

e Drainage Study of Briar Branch — August 2007 — Memorial City Redevelopment
Authority (TIRZ 17) — This study extended the Briar Branch FEMA effective
models to Gessner Road, and looked at the level of service for this channel, and
investigated potential improvements in the area.

e W151 Implementation Study — 2009 — HCFCD - This study focused on areas in
the W151-00-00 watershed downstream of IH-10; however it included the
TxDOT Katy Freeway Program drainage models and improvements to the IH-10
corridor. This included the large Briar Branch drainage areas north of IH-10, but
did not look at the hydraulics of Briar Branch. The assumptions used in the
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TxDOT — Katy Freeway Program analysis of the IH-10 area were kept in this
modeling.

TIRZ 17 Regional Drainage Study (RDS) - 2010 - Memorial City
Redevelopment Authority (TIRZ 17) — studied portions of the W2140-01-00,
W151-00-00 and W153-00-00 watersheds that drain the TIRZ 17 area that were
heavily impacted by the April 2009 storm event. This model is an inlet-level, 2D
analysis of more than 3,000 acres, using InfowWorks.

Briar Branch Stormwater Detention Basin Impact Analysis Report — 2013 — TIRZ
17 — studied W140-01-00 for the purpose of permitting and approval of a regional
detention basin intended to mitigate for future channel and storm sewer
improvements. This report was approved by HCFCD on May 28", 2013.
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2.0 EXISTING CONDITIONS

The Briar Branch watershed covers a relatively flat area north of IH-10, south of Neuens
Road, east Conrad Sauer Road, and west of Campbell Road. Portions of the area have
been documented as being susceptible to flooding, especially the areas located
immediately north of Briar Branch and south of the Long Point Fault line that traverses
this area. This report section reviews the existing conditions of the area.

2.1 Location and Topography

This study reviews the portion of Briar Branch within the W140C subbasin as defined for
the FEMA Effective Model for the Buffalo Bayou watershed. Subbasin W140C has an
area of 2.75 sqg. miles at a slope of approximately 0.14% from the northwest corner of the
subbasin down to the southeast corner. Redevelopment has occurred on much of the land
between Briar Branch and IH-10, and areas along N. Gessner are currently under
redevelopment. The most distinguishing characteristic of the area is the Long Point Fault
that runs from the southwest corner to the northeast corner of W140C, just north of Briar
Branch. There is approximately 3-5 feet of drop across the fault in this area.

Many of the roadways north of Briar Branch within the Spring Branch Woods and Long
Point Woods subdivisions are at elevations lower than the top of bank at Briar Branch,
which limits conveyance into Briar Branch. Storm sewer systems drain these areas to
Briar Branch, but there are few effective overland pathways to drain the areas into Briar
Branch.

2.2 Land Use

The northern portion of the study area is mostly residential, while the portion along IH-10
is mostly commercial. The FEMA Effective model determined that this area is 58.8%
impervious cover and is considered fully developed. The existing conditions dynamic
model uses data from the Harris County Appraisal District (HCAD and aerial imagery to
determine that the area draining to Briar Branch is approximately 61.3% impervious. The
current land use is shown on Exhibit 3, Land Use Map.

2.3 HCFCD Facilities and Unit Numbers

Briar Branch is HCFCD Unit #W140-01-00 and is the focus of this analysis and the
proposed improvements. Briar Branch drains to Spring Branch (HCFCD Unit #W140-00-
00) near Wirt Road, and eventually Buffalo Bayou (HCFCD Unit #W100-00-00) near
Chimney Rock Road. Other channels that drain to Briar Branch within the vicinity of the
proposed improvements include an existing drainage channel between Springrock Lane
and Confederate Road named W140-01-05 connects to Briar Branch via a 72 CMP.

2.4 Jurisdictional Determination

A request for a determination for Briar Branch was submitted to the Galveston District of
the Army Corps of Engineers in 2012. The channel was determined to be non-
jurisdictional on February 20, 2013 (SWG 2012-00174) and does not “contain waters of
the United States”, and is not subject to Section 10 of the Rivers and Harbors Act or
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Section 404 of the Clean Water Act and does not require a Department of the Army
permit.

2.5 Right-of-Way

Briar Branch right-of-way varies from 50-feet wide at Gessner Road to 45-feet wide just
west of Witte Road, to 50-feet wide from Witte Road to Bunker Hill Road to 60’
downstream of Bunker Hill Road to the Briar Branch Detention Basin. The right-of-way
is made up of various fee, deed, and easement strips, which are shown in Exhibit 4,
Right-of-Way Map. In some locations these property descriptions overlap as shown just
north of the Briar Branch Detention Basin. A previous maintenance project by HCFCD
in 2011 removed a number of encroachments to the channel; however there are a number
of remaining encroachments along the project that will be subject to removal for this
project.

2.6 Pipelines and Utilities

Within the Briar Branch Channel project limits there are a number of utilities and
easements. The following is a listing of pipelines and utilities that are crossing or are
parallel with the project. These utilities can be seen on Exhibit 4, Right-of-Way Map, or
channel stations that can be referenced on Exhibit 13, Briar Branch Plan and Profile
drawings.

Witte Road (Right-of-Way)
o 217 and 10” sanitary sewer lines
o 20” water line

e Bunker Hill Road (Right-of-Way)
o 6”7 and 8” sanitary sewer lines
o 12” water line.

e Briar Branch Basin —
o An 8” water line crossing at the downstream property line of the basin site.

e Utilities within 10-ft Easement parallel and along north side of Briar Branch
Channel or other parallel utilities.
o 2-inch Centerpoint gas line (From Gessner to Witte Road, and from
Bunker Hill to Confederate Lane)
o Centerpoint overhead power lines (Gessner to Confederate Lane)
o 10-inch Sanitary Sewer (From Witte Road to just west of Bunker Hill

Road)

o 6, 8, and 10-inch Sanitary Sewer from Bunker Hill Road to Confederate
Lane)

o 4-inch Centerpoint Gas along South right-of-way from STA. 38+20 to
22+50
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e Utility Crossings

©)

0 O O O O O O

8-inch Sanitary at STA. 52+20
21-inch Sanitary at STA. 50+00
10-inch Sanitary at STA. 48+60
20-inch Water at STA. 48+20

SBC Buried Cable STA 47+10
10-inch Sanitary at STA. 46+25
2-4-inch Steel Pipes near STA 46+25
Y - inch Steel Pipe near STA 46+25
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3.0 HYDROLOGY & HYDRAULICS

3.1 Analysis Objectives

The primary analysis objective is to evaluate the performance of multiple Briar Branch
Channel improvement alternatives. This evaluation includes flood damage reduction
effectiveness and potential for adverse impacts. Modeling for this study is consistent
with the Briar Branch Detention Basin Drainage Impact Study (April 2013), as the same
Infoworks 2D models used in this previous study were used to evaluate channel
improvement alternatives. A discussion of the hydrology of the area and development of
the hydrologic and hydraulic models is included (from the April 2013 study) below for
reference.

3.2 Hydrologic Modeling Methodology

Hydrology for the dynamic model was developed using an inlet level analysis between
Conrad Sauer Rd and Campbell Rd. The following is a summary of the hydrologic study
approach. Please reference Appendix A, Briar Branch Stormwater Detention Basin
Impact Analysis, for a more detailed discussion of the hydrologic and hydraulic analysis.
This prior report also contains results for Phase 1 (Basin Only), Phase 2 (Channel
Improvements), which represent Alternative A, and Phase 3 (Storm Sewer
Improvements).

Drainage area boundaries were delineated utilizing 2008 LiDAR data in combination
with field visit verification. Boundaries from previous studies, as-built drawings, or
models were confirmed to the extent reasonable prior to inclusion in the study. Percent
impervious values were calculated for each drainage area based on the most recent land
use data available from Harris County Appraisal District (HCAD), and reviewed with
aerial imagery and updated as necessary. The slope for each drainage area was calculated
using GIS and the 2008 LiDAR data. A drainage width parameter for each drainage area
was assigned based on its physical dimensions.

Total subcatchment runoff volume was determined using initial abstractions for
impervious surfaces and Green & Ampt infiltration for pervious surfaces. Subcatchment
runoff routing was determined using Storm Water Management Model (SWMM) routing
utilizing two of the three normally used surfaces; impervious area with initial abstraction,
and pervious area with initial abstraction. To be consistent with the HCFCD W151-00-
00 implementation study methods, impervious area without initial abstraction was not
determined. Losses were computed using the Green & Ampt method with loss rates set
according to the values in the TSARP white paper titled “Recommendation for:
Replacing HEC-1 Exponential Loss Function in HEC-HMS.” Note that this is different
from the FEMA effective model for Buffalo Bayou, which used values outside the ranges
recommended in the TSARP white paper.

3.3 Hydraulic Modeling Methodology

Hydraulics calculations are performed with the Infoworks ICM model. The model
consists of an inlet-level analysis between Conrad Sauer Road and Campbell Road. The
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study area between the proposed basin location and Campbell Road was added to the
dynamic model study area to better match the extents of the W140C subbasin of the
FEMA effective model. Hydraulic parameters for storm sewers and box culverts were
assigned according to the Manning’s roughness “n” values set forth in the City of
Houston Infrastructure Design Manual. Harris County Flood Control drainage channels
are modeled with roughness values according to those outlined in the HCFCD Hydrology
& Hydraulics Guidance Manual and the HCFCD Policy Criteria & Procedure Manual.
Briar Branch is modeled using one dimensional (1D) river reaches that are similar to
HEC-RAS sections, in order to more accurately define channel cross sections. Overbank
flows are handled with the InfoWorks ICM 2D computation engine, as are inlet ponding
and overland flow computations. Exhibit 5, Dynamic Model Drainage System Map
shows all the drainage system and elements used in the 2D analysis.

Pipe and channel hydraulic calculations are handled using dynamic pipe flow calculations
and a 2D mesh surface for storage and surface flow routing. The InfoWorks ICM
software utilizes a combination of numeric methods for solving the Saint Venant
equations to determine hydraulic states within the model. Once subsurface storm sewer
capacity is exceeded, water will overflow onto the 2D mesh surface of the model.

The 2D surface was developed using the 2008 Harris County LiDAR supplemented with
survey data in areas where topographic changes were known to have occurred. Buildings
within the study area are modeled as void spaces to prevent flow through or storage
within structures. Overland roughness values for the 2D surface were developed from
land use data, Harris County Appraisal District information, aerial imagery, and field
visits. The river sections for Briar Branch are linked to the 2D surface along the banks of
the channel so that overbank flow occurs on the 2D mesh.

The dynamic model has several discharge or outflow locations. Dynamic tail water
conditions were developed where these systems are backwater-controlled. The system
outfalls include:

e W140-01-00 at Campbell Road. A normal depth outfall condition is used.

e W151-00-00 underneath IH-10 near Witte Road. For the W151-00-00 system, the
entire storm sewer and overland flow drainage system was modeled as part of the
RDS. To limit the size of the Briar Branch Model the time stage results from for
this W151-00-00 model was used to represent downstream W151-00-00 tail water
conditions.

e W156-00-00 via multiple small storm sewers east and west of Conrad Sauer
Road. These systems do not appear to be backwater controlled so a dynamic tail
water was not used for this boundary.

e W140-00-00 via a 96” RCP under Nuens Road. This system also did not use a
dynamic tail water.
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3.4 Existing Conditions

The current Briar Branch Channel sections can be seen on Exhibit 6, Existing Briar
Branch Cross Sections. As shown the current channel is relatively shallow between
Gessner and Witte Roads and gets progressively deeper as larger off-site drainage
systems enter the channel downstream of Witte Road. There is a flowline drop just
upstream of Bunker Hill Road. Downstream of this 2-7°x7” box culvert the channel is a
typical HCFCD concrete channel with an 8-foot wide by 4-foot tall concrete section and
steep grass slopes to the top of bank. The results of the existing conditions dynamic 2D
model of this region are shown in Exhibit 7, Existing Conditions 10-Year Inundation
Map. This model indicates several limitations of the existing drainage system. The
primary issues that cause drainage problems in this area can be summarized as listed
below;

e High tailwater elevations due to the limited conveyance capacity of both the
W151 drainage system that is the primary drainage outlet for the storm sewer at
Gessner and Witte Roads, and the limited channel conveyance available within
the Briar Branch Channel W140-01-00.

e Perched banks for Briar Branch are higher than adjacent roadways and overland
storm water overflows generally drain parallel to W140-01-00 until captured by
storm sewer and do not generally overflow the top of bank.

e Roadways south of the Long Point Fault and north of W140-01-00 exist
approximately 2-3-ft lower than the top of bank for W140-01-00. This limits the
available conveyance area of W140-01-00 before street ponding starts to occur.

e EXisting storm sewers are generally sized for 2-yr storm frequencies, and are not
effective in conveying 100-yr storm flows to W140-01-00.

e Existing homes in many areas are not elevated much higher than the existing curb.

e A number of structures in the area have been known to have repetitive loss
claims. Blue areas on the inundation maps developed from Infoworks 2D
provided on Exhibit 7 show the current potential flooding risk near the project
area for a 10-year storm frequency.
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4.0 PROPOSED DRAINAGE PLAN

4.1 Description

Improvements to the Briar Branch watershed are proposed to be constructed in three
phases. Phase one is a detention basin currently under construction just east of Bunker
Hill to provide mitigation for future regional solutions. The second phase, the purpose of
this report, includes channel improvements between Gessner Road and the detention
basin to increase conveyance into the basin and lower water surface elevations within
Briar Branch west of the detention basin. A third phase will include storm sewer
conveyance improvements to increase conveyance to the channel and lower the water
surface elevations in the neighborhoods adjacent to Briar Branch between Gessner Road
and Bunker Hill Road.

The existing storm sewer connection from Gessner road to Briar Branch will be
maintained. The elevated section of channel between the 36” Gessner system connection
and Briar branch will be maintained. The proposed crossing at Witte Road is generally
consistent for each channel improvement alternative. The two existing 48” pipes
crossing Witte road are proposed to be replaced with a 4’x4’ RCB upstream of Witte
Road and a 5’x4’ downstream of Witte Road. For evaluation and comparison purposes, it
was necessary for the crossing to remain consistent for each alternative. Final
configurations for the Gessner tie in and Witte connection will be determined post
channel improvement selection. The existing Bunker Hill Road crossing is generally
proposed to remain in place. Considerations for improved headwall and wingwall
configurations are recommended during detailed design.

The analysis of the proposed drainage plan will focus first on the selection of a preferred
alternative and then a discussion of items which should be addressed in the final design.

4.2 Hydrologic Analysis

The existing and proposed conditions hydrologic analysis is consistent and assumes that
the Phase One basin has been constructed. No other changes were made to the existing
conditions hydrology.

4.3 Hydraulic Analysis

The proposed hydraulic model consists of multiple improvement alternatives, which vary
primarily by channel sections, as discussed in Section 4.4, below. However, each
improvement alternative also includes the Briar Branch Stormwater Detention Basin,
which is currently under construction, as well as storm sewer improvements which will
increase conveyance into the channel within the proposed improvement limits. These
storm sewer improvements will be considered in detail at a later date, as they are part of
the 3" phase of Briar Branch regional improvements. For the purpose of this analysis, all
alternatives include the same phase three storm sewer improvements.

Initial results of the hydraulic analysis showed that the ability for any improvement
alternative to eliminate structural flooding in the target zone, while avoiding downstream
impacts, is tied to the storage volume of the channel. This is because the increased
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volume of water that must be conveyed downstream in order to reduce flooding in the
target area is larger than the volume available in the basin. Thus, it is necessary to design
the channel to maximize its storage potential in addition to ensuring adequate
conveyance.

Note that improvement alternatives presented in this report have downstream hydraulic
impacts. “No-Impact” models were not produced for each alternative because it is
anticipated that an impact analysis will be submitted separately for the preferred channel
improvement alternative before the approval of the construction documents. A “No-
Impact” model, using the “Rectangular Concrete Low Flow” Alternative A, was designed
as part of the impact analysis for Briar Branch Stormwater Detention Basin, which was
approved by HCFCD in May 2013 and included in Appendix A. Because this alternative
contains no inline control structures, restrictors, or weirs, it is the most difficult
alternative to prove no-impact; by analogy, the other alternatives will be able to prove no-
impact at a later date.

4.4 Hydraulic Impact Approach

The potential for impacts to adjacent and downstream areas was a primary consideration
during the evaluation of the various improvement options. This report is not a detailed
hydraulic impact analysis, but rather considers the channels ability to demonstrate no adverse
impact as a factor when evaluating alternatives. Upon the approval of a channel
improvement alternative configuration, a complete hydraulic impact analysis will be
necessary.  Significant attention was given to the advantages, disadvantages, and
complexities of each alternative related to constructing a no adverse impact solution.
Channel improvement options that efficiently convey water downstream pose a greater
challenge than those that slow the water down through storage. To prevent downstream
impacts, control structure adjustments to the detention basin (currently under construction)
were evaluated.

4.5 Channel Layout Alternatives

Five alternatives for the channel cross section were analyzed as outlined below, and are
shown on Exhibit 8, Proposed Briar Branch Cross Section Alternatives. Analysis will
center on the constructability, maintenance concerns, and performance of each alternative
section. Note that the storage volumes given include the loss of storage due to lowered
water surface elevations. All options would be designed and constructed according to the
latest HCFCD specifications.

Table 1 below contains a description of the alternatives considered. Table 2 shows the
relative differences in results of each Alternative along with notes regarding the
advantages and disadvantages of each alternative. The following sections review the
alternatives in more detail individually, and are followed by general information that
applies to each alternative such as right-of-way requirements, maintenance access, and
structural elements such as retaining walls.
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Table 1 — Alternatives Description

Alternative

Description

Notes

A

Rectangular Concrete Low Flow

Extension of existing channel section
from 1300 feet east of Bunker Hill
upstream to Gessner Road

Dry Bottom Storage Channel

Maximum cross-sectional area at
minimum flow line slope. Vertical wall
configuration with maintenance berm
in channel on bench.

Wet Bottom Storage Channel

Maximum cross-sectional area with
flat flow line slope and storage pools.
Vertical wall configuration with
maintenance berm in channel on
bench.

Hybrid Storage Channel

Alternative B with flatter side slopes
and less cross-sectional area

Storm Sewer Box Enclosure

Storm sewer with shallow swale
above the box culvert that is collected
with drainage inlets.
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Table 2 — Decision Matrix

Decision Matrix For Briar Branch Channel Improvement Alternatives
- Awg. Cross Channel -
| e | con | romnd o [ e eme (G Mor |Gester| LS, | ottty i k| sy
=F [Difference [Ac-ft | Difference
Existing 102 15 28 High'< High'~ Law A, Fair' Poor'?
A |Rectangular Concrete Low Flow | § 4,200,000 57 143  +42 17 +2 6 3.2 Lo Medium?® Loy Average' Poor' Poor' =
B |Dry Bottorned Storage Channel | $ 9,520,000 77 326 +224 | 34 | +189 20 Medium™* | Low®* | Medium' High®+* Good** Good**
¢ |wet Bottorned Storage Channel | $10,640,000 78 03| 4301 | 51 | +3k5 1.8 Low* | Medium™*| Mediom' High? 44 Excellent*® |Excellent®*?
D' |Hybrid Storage Channel $ 59,170,000 71 248| +146 | 29 | +13.5 18 Low® Low™® | Medium’ Lo 8 Good®* Good®?
E |Starm Sewer Box Enclosure $13,180 000 55 128  +26 27 | +12E 20 Low Medium?® Lowy” Medium® Poor'< Poor' =
Channel Length = 5800 LF
Mowing Challenges Hotes Key Potential Cost Share Partner Notes Hey Water Quality Notes Key
1. Slopes too steep for tractor mowers 1: Little/no wegetation
1. Possible Management District participation
2. Obstructions and trees prevent mowing access 2 High suspended solids
3: Concrete areas minimize mow areas 3. Moderate vegetation
4: Maximum 4:1 slopes with good access Constructability Hotes Key 4: Lowered suspended solids
1. Requires extensive cast in place concrete 5: Vegetation and wildlife potential in water pools.
Desiltation Challenges Notes Key 2 Limited staging areas
1. Grass-lined areas where silt accumulates 3: Requires moderate temporary shoring Amenity Notes Key
2. Limited equipment access 4: Requires extensive temporary shoring 1. Mo sidewalks
3: Designed desiltation locations 5. Requires large wall foundations 2. Mo landscaping
4. Good equipment access B: Requires large wall foundations on only one 3 Jogging path
5: Must use vacuum truck to desilt subsurface boxes side of the section 4: Landscaping
7 Difficult to move large boxes into place 5. Mormal water pool
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45.1 Alternative A - Rectangular Concrete Low Flow

Description

The principal of this improvement alternative is to extend the section
downstream of Bunker Hill Road all the way west to Gessner Road. The
existing channel section between Bunker Hill Road and Campbell Road
consists of an 8-foot by 4-foot concrete rectangular low-flow channel flanked
by steep grass lined slopes which vary between a 1:1 and a 2:1 slope. Because
of the geotechnical recommendations, a continuation of grass slopes is not
recommended at these steep slopes, so in order to extend this existing section
upstream, the banks above the low-flow section must be stabilized, preferably
by concrete lining. Further, due to the concrete lining, there will be increasing
conveyance through the channel upstream of Bunker Hill Road. This will
result in higher flows downstream of Bunker Hill Road that require additional
conveyance (channel capacity) must be added between Bunker Hill and the
basin. To achieve the necessary flow rates the addition of a parallel storm
sewer box under the side slopes parallel to the existing low-flow channel is
proposed. See Exhibit 8a.

Design Considerations

Table 2, above, shows that while this is the cheapest improvement alternative,
it functions primarily as increased conveyance and provides minimal storm
water storage volume for the adjacent neighborhoods. This alternative can be
considered among the simplest to construct as it is similar to previous HCFCD
projects. Challenges include limited right-of-way that necessitates steep side-
slopes, which approach 1:1 in some locations. Slope stability options for
consideration include double-forming for concrete slope paving, gunite, or
precast slabs. Other types of gravity walls may also be considered. Having a
large area of concrete slope paving will not foster infiltration, vegetation, or
wildlife along the channel which is considered poor environmental
performance. In addition large areas of concrete slope paving are typically
considered aesthetically displeasing, and this alternative is considered to have
little to no amenity benefits to the community.

Performance

This alternative offers the least flood damage reduction of all alternatives
analyzed. Because the channel functions primarily as conveyance and not as
storage, it is necessary to limit the channel flows, and storm sewers which
outfall into the channel to ensure no downstream impacts. As a result this
alternative is the least effective in reducing structural flooding in the target
zone for the 10-year event.

Maintenance Concerns

Because this design contains no walls higher than 4’, it would not require
fencing. Also, because the left wall and right wall are tied to a single structural
slab, extensive foundations are not necessary. Mowing would only be required
outside of the channel top bank between the bank and the ROW. Maintenance

Ln Page 18 of 34



Briar Branch Channel Improvements
Preliminary Engineering Report (Unit W140-01-00)

access for desilting would be difficult because the low flow channel is difficult
to access from the maintenance bench, which is narrow and located at roughly
10’ above the flow line. Ramps can be located near crossing roadways to help
gain access to the flowline for mini excavators. In addition, because this
alternative offers few environmental and amenities benefits, this option is very
unlikely to attract a maintenance cost sharing partner. Analysis shows that the
peak flow velocities in the channel are between 3.5 and 4.0 feet per second,
which may be sufficient to minimize sediment deposition.

4.5.2 Alternative B - Dry-Bottom Storage Channel
Description
The principal of this improvement alternative is to maximize the storage
capacity of the channel by using a large cross sectional area and to maintain a
minimum channel slope of 0.10% from the existing Bunker Hill 2-7°x7’
culverts west to Gessner Road. Additional cross-sectional area is possibly by
shifting the maintenance access area to within the cross-section and to maintain
a minimum top of bank area of 8-ft that allows for adjacent land owners to
maintain areas that are adjacent to the channel right-of-way. This alternative
would require deepening the existing channel flowline by approximately 4-5
feet between Witte and Bunker Hill, and 4-8 feet between Gessner and Witte
Roads. Control structures would be utilized to ensure the section acts
principally as storage, as shown on Exhibit 8b.

Design Considerations

This alternative has the second deepest and second largest cross-sectional area
analyzed, as the cross section provides almost 3 times as much storage volume
as the existing channel. This alternative also presents construction challenges
because the excavation depths will necessitate temporary shoring and the
construction of wall foundations that typically would need to be set near the
ground water elevations. The depths also limit the staging area available
within the right-of-way. Due to the larger flow area channel velocities are
generally below 2 feet per second. This alternative will remove significant
quantities of Total Suspended Solids (TSS) from the flow, offering water
quality benefit. The near vertical wall and limited distance between the top of
bank and ROW require a creative design approach for draining the ROW and
managing sheetflow coming to the channel. These considerations will be
addressed and finalized in final design. To address safety concerns for
maintenance personnel and pedestrians a hand rail is proposed along the top of
the wall. This handrail is not expected to be a factor in the channel hydraulics
as the WSEL is not expected to exceed the top of bank.

Performance

This channel section has 20 ac-ft more storage than Alternative A based on a
cross-sectional area of approximately 326 square feet, and is the most effective
for removing structures from flooding as shown on the Decision Matrix above.
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Maintenance Concerns

This option includes maintenance access below the top of bank. Low
maintenance plantings are proposed within the relatively narrow right-of-way
zones along the right-of-way and top of the retaining walls on each side.
Maintenance access will be available with a 15-ft maintenance access road that
varies in elevation to ramp up to cross-streets, and will only be on one side of
the channel. This restricts access, but will allow for inspection of walls and the
flow line of the channel. Silt deposition could be a potential issue so sediment
traps would be included at storm sewer outfalls to control silt entering the
system and to provide a location to inspect and remove silt as necessary.

4.5.3 Alternative C - Wet-Bottom Storage Channel

Description

The principal of this improvement alternative is to maximize the storage
capacity of the channel by using a large cross section that would generally
follow a flat flowline from Bunker Hill west to Gessner Road. The channel
would contain occasional permanent deep pools approximately 3-4 feet in
depth, to allow for habitat development. Between Bunker Hill and Witte, the
flow line would need to be at least 9 feet deeper than the existing channel at
deeper pools, and upstream of Witte the flow line would need to be
approximately 11 feet deeper. The limited cross section width requires tall
gravity walls located approximately eight feet from the right-of-way line. The
placement of the maintenance berm within the section is proposed similar to
Alternative B, elevated 2 to 4 feet above the permanent pool elevation. Control
structures are proposed at multiple locations to create pools and to control
storage levels in the channel, as shown on Exhibit 8c.

Design Considerations

This is the deepest and largest cross-sectional area alternative analyzed, as the
cross section provides almost 4-times as much storage volume as the existing
channel. This alternative presents the greatest construction challenges of all the
alternatives. The excavation depths will necessitate temporary shoring for the
construction of wall foundations that typically would need to be set below the
ground water elevations determined from preliminary soil studies. Some soil
amendments may be necessary for slope stability, as less cohesive sandy soils
exist at these deeper depths along the proposed channel. The depths also limit
areas available for construction staging within the right-of-way. The
permanent pools can support a complete wetland system that has significant
bioremediation potential and provide an amenity benefit. Due to the larger
flow area channel velocities are generally below 2 feet per second. This
alternative will remove significant quantities of TSS from the flow, offering
excellent water quality benefit. The near vertical wall and limited distance
between the top of bank and ROW require a creative design approach for
draining the ROW and managing sheetflow coming to the channel. These
considerations will be addressed and finalized in final design. To address
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safety concerns for maintenance personnel and pedestrians a hand rail is
proposed along the top of the wall. This handrail is not expected to be a factor
in the channel hydraulics as the WSEL is not expected to exceed the top of
bank.

Performance

This alternative performs in a similar manner as Alternative B, and there is not
a significant benefit as a result of the deeper section nor the additional 15 ac-ft
of storage contained in this alternative. However the environmental and
aesthetic benefits warrant consideration.

Maintenance Concerns

The flat bottom and pools will benefit the development of wetland habitats;
however these flat channels will be difficult to maintain long term without
some permanent silt control measures. Permitting issues may also occur in the
future as regulations on wetland habitats can limit maintenance activities. Silt
traps are more important for this alternative than Alternative B to minimize the
need to desilt areas between point sources. Maintenance access via the 15-ft
road will be similar to Alternative B, however the road will be lower in
elevation and ramp transitions will be longer. Top of bank areas could be
planted with low maintenance vegetation requiring limited control.

4.5.4 Alternative D - Hybrid Storage Channel

Description

The principal of this improvement alternative is to maximize the storage
capacity of the channel by using a large cross sectional area and to maintain a
minimum channel slope of 0.10% from the existing Bunker Hill 2-7°x7°
culverts west to Gessner Road. Additionally, this alternative seeks to flatten
and step retaining wall heights and slopes to provide improve structural
stability and constructability. As on Alternatives B and C additional cross-
sectional area is possible by shifting the maintenance access area to within the
cross-section and by maintaining a minimum top of bank area of 8-ft to the
channel right-of-way. The channel is deeper than the existing channel by
approximately 4-5 feet between Witte and Bunker Hill, and between 4-8 feet
between Gessner and Witte Roads. Control structures would be utilized to
maximize storage and mitigate impacts, see Exhibit 8d.

Design Considerations

This alternative has a series of shorter walls on the maintenance access side,
and the taller wall opposite of this will have a 9-inch set-back to provide a
flatter slope and result in a smaller cross-sectional area. These changes would
make this project easier to construct and would likely require minimal
temporary shoring along to right-of-way to protect adjacent properties.
Maintenance access is similar to Alternative B and C and the flatter slopes will
make access to the channel flowline easier. Silt control is still recommended to
allow easier maintenance. The near vertical wall and limited distance between
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the top of bank and ROW require a creative design approach for draining the
ROW and managing sheetflow coming to the channel. These considerations
will be addressed and finalized in final design. To address safety concerns for
maintenance personnel and pedestrians a hand rail is proposed along the top of
the wall. This handrail is not expected to be a factor in the channel hydraulics
as the WSEL is not expected to exceed the top of bank.

Performance

This alternative performs similar to Alternatives B and C and is the least costly
of these three top performing alternatives. Alternative D is considered easier
to maintain due to the flatter side slopes, with fewer constructability
challenges. Water quality performance is similar to Alternative B, however
both alternatives can benefit from adding some deep pools for water quality
benefits or for an amenity if desired. Cost sharing is considered possible as
this alternative can be constructed and landscaped and used as dual use
pedestrian and maintenance trail. The flatter walls can be considered safer for
pedestrians, and provide a higher geotechnical safety factor when compared to
the steeper walls required for Alternatives B and C.

Maintenance Concerns

This option includes maintenance access below the top of bank. Low
maintenance plantings are optional within the relatively narrow right-of-way
zones along the right-of-way and top of the retaining walls on each side.
Maintenance access will be available with a 15-ft maintenance access road that
varies in elevation to ramp up to cross-streets, and will only be on one side of
the channel. This restricts access, but will allow for inspection of walls and
flowline of the channel. Silt deposition will be an issue so sediment traps
would be constructed at storm sewer outfalls to control silt entering the system
and to provide a location to inspect and remove silt as necessary.

455 Alternative E - Storm Sewer Box Enclosure

Description

This alternative consist of a proposed storm sewer that matches the existing 2-
7°x7’ box culvert at Bunker Hill and continues west to Gessner. There is a
shallow swale located above the box culvert to provide drainage for runoff to
the channel ROW, additional storage, and some conveyance for less frequent
storm events. With the shallow swale it is possible to add low retaining wall
features that would add amenity benefits and provide room for a maintenance
access and trail features that can meander and be more aesthetic, as shown on
Exhibit 8e. However, a typical grass lined swale is a viable option as well.

Design Considerations

Preliminary estimates show that a minimum of 2-8’x8’ box culverts will be
necessary and the construction of this within a 50-ft narrow right-of-way with
limited access on either side will pose construction difficulties. Shoring and
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construction access may dictate the location of the box culverts within the
right-of-way.

Performance

The preliminary analysis of this alternative shows limited benefits to the areas
when compared to the other alternatives. The primary reason for limited
hydraulic benefit is poor conveyance between Bunker Hill and the detention
basin. Therefore a channel improvement such as Alternative B, C or D would
be necessary to improve conveyance downstream of Bunker Hill, which would
allow more benefit upstream towards Gessner. Due to the very high hydraulic
efficiency of storm sewer boxes, relative to open channel sections, internal
control structures will be necessary to restrict flows downstream for mitigation
purposes.

Maintenance Concerns

A closed storm sewer system is relatively low maintenance; however siltation
IS an issue with large box culverts over time. Junction boxes or other access
areas along the box culvert will be necessary at logical intervals to aid in the
removal of silt. Above ground areas could be constructed with low gravity
walls for amenity benefits and a maintenance access path that can allow access
to mowing. Grades would be a 2% minimum and typically 4:1 to concentrate
flows at the designated channels that drain to either Type E or Grate Inlets
surrounded by a mow strip to minimize inlet clogging.

The differences in the hydraulic performance and relative benefit to the adjacent
neighborhoods can be seen on Exhibits 9a to 9e, Proposed 10-Year Inundation
Reduction Maps. Based on the evaluation of Alternatives A, B, C, D and E in regard to
hydraulic performance, storage potential, constructability, maintenance, water quality,
and amenity benefits as shown on the Decision Matrix (Table 3), the Dry Bottom
Storage Channel (Alternative B) and the Hybrid Storage Channel (Alternative D) are the
preferred alternatives. These alternatives are similar in cost, constructability, and benefit.
Both alternatives has the potential to provide amenity and water quality benefits
depending on the level of landscaping and channel flowline options are implemented.

4.6 Right-of-Way Requirements

Each of the channel layout alternatives is intended to fit within the existing right-of-way.
However, there are two locations where additional right-of-way is needed to provide
sufficient room to construct and maintain the proposed channel improvements. These
locations are as follows and shown on Exhibits 10 and 13;

e Acquire an additional 10” x 210’ strip of property just west of Witte Road —
This is necessary to have sufficient right-of-way to construct the proposed
channel improvements and maintenance access just west of Witte Road.
Currently this property has no fences or other obstructions.
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e Access Easement - from STA 21+00 to STA. 28+24 along the north and
south side of the channel right-of-way and south of the Villa’s at Bunker Hill
Apartment Complex. This additional access area would be desirable to
provide transition areas or landscaping and to provide more room for
maintenance access, minimize wall requirements within the curved areas just
west of Bunker Hill Road. This area would may help route the maintenance
access around an existing bridge located at STA 27+50 if it stays in place,
however it is desirable for maintenance purposes to remove this abandoned
structure.

4.7 Special Erosion Control Features

Erosion is a primary concern for areas where storm water flows enter the proposed
channel via. storm sewer outfalls, and along the proposed retaining wall foundations. For
the preferred channel improvement alternative, velocities are close to 2 ft/s for a 10-year
storm frequency and peak velocities are not expected above 4 ft/s during transition
periods where downstream tailwaters are lower. Storm water outfall locations will create
the most localized turbulence that would create scour and sedimentation conditions.
These existing storm sewers are also the conduit for most of the silt that is currently
deposited into the channel. There are a number of different options available to control
silt and erosion at the outfall locations and along the footings of retaining walls.

Retaining wall footing protection can be provided with Grade 1 riprap, or a 6 to 8 inch
layered geocell that can be filled with a smaller granular material such as 2-3-inch gravel.
The latter may be more conducive for the establishment of vegetation and habitats along
the channel for some of the alternatives considered. Articulated blocks or slope paving
can also be an option as well, but are considered to be a higher cost and are not as flexible
and will not conform to settlements as well and may be more difficult to repair or replace.
A graphical representation of some of these erosion control measures are on Exhibit 11.

Storm sewer outfalls within the minimum 6-foot wide bottom width of the channel can
create scour issues due to the abrupt transition in flow direction as storm sewers may be
as large as an 84-inch pipe. The turbulence at these locations will require a concrete
headwall and box structure would be the most effective at minimizing local scour and
could also be designed to provide a convenient location to catch and extract silt.
Concrete headwalls and wingwalls can be incorporated and complement various retaining
wall options. Downstream of the storm sewer connection a deep pool that is a few feet
lower than the normal channel flowline is proposed to reduce velocities and catch
accumulated silt, and would provide a location for periodic silt removal and maintenance.
For smaller outfalls, a riprap lined pool may be sufficient to catch silt. A slightly raised
riprap berm could also be effective in providing some measure to help filter floatable
materials in addition to controlling the movement of silt deposits downstream.
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4.8 Stormwater Quality Enhancements

Vegetation within the channel can mitigate erosion and improve stormwater quality. In
general terms, vegetation reduces the energy of surface water flows and increases the
infiltration of storm water. The benefits of proposed methods are described below:

e Vegetated Top of Slope - The use of small trees, native shrubs and low grasses along
the top of bank buffers provides natural erosion control and slows down surface water
to increase natural infiltration of water into surrounding soils. Reduced velocities
reduce sediment transport and improve water quality. Increased infiltration further
increases stormwater storage capacity.

e Aquatic Channel Plantings - Aquatic plants within the wet bottom channel have
multiple benefits: they reduce the speed of channel flows, provide habitat for aquatic
life, and they support bioremediation (a process that neutralizes chemical and
biological waste through the interaction between aquatic plants and animals).
Plantings in the channel bottom have the capacity to reduce the speed of initial
stormwater flows; this slows the rate of downstream flooding and if planted
strategically, can help contain silt transport from stormwater outfalls. Additionally,
aquatic plants are essential to the support of birds and fish that consume pests;
notably mosquitoes and other pest insects. Finally, bioremediation processes have the
capacity to neutralize or trap harmful chemical and biological compounds found in
stormwater.  Bioremediation relies on the interaction plants and symbiotic
microorganisms to convert or trap pollutants. If necessary, the event of heavy metal
contamination, plants and soils can be removed during desiltation for off-site
disposal.

e Amenity Benefits - Vegetated drainage channels also serve to transform infrastructure
into a public amenity that increases land values by providing high quality open space
and protecting development from inundation. People who have access to productive
natural landscapes will be better stewards of land and water. The aesthetic benefits of
vegetation based stormwater quality improvements gives local residents a living
laboratory demonstrating the critical interaction between stormwater and the
environment. Educational trail makers and way finding systems can further this goal
to communicate the interaction between human development and natural systems.

4.9 Potential Pipeline and Utility Conflicts

A number of utilities exist along the project limits as identified in Section 2.5. Most of
these utilities consist of water, sanitary and natural gas. No private petroleum product
pipelines cross this project corridor. Ultilities are shown on Exhibit 4 with the right of
way map, and conflicts are noted on the plan and profile drawings provided with Exhibit
13. Water lines may be relocated below the lowered profile of Briar Branch, however;
there are sanitary sewers that traverse the project near Witte Road that are above the
proposed flowline of Briar Branch. Different options range from a bypass route, adding a
lift station, or penetrating the storm sewer. Of these the most feasible solution is to
reconstruct the sanitary sewer with pressure pipe with a joint sufficient to span through
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the proposed storm sewer box culvert. This has the disadvantage of blocking the storm
water flow area of the storm sewer, and 1-2-feet of opening will be under the sanitary
pipe to allow for siphon flow, and provide depth to allow sedimentation. A manhole will
be located at the crossing location so that sediment levels can be monitored by the City.

Adding a lift station may be another possible option that would require additional
coordination with the City of Houston and would require additional right-of-way. Some
additional coordination with the City of Houston is required to look into the possibility of
a lift station, or a bypass route however these options would likely be costly considering
the distances required as the 54-inch sanitary trunk at Gessner and IH-10 may be the
closest location to tie-in, as this is where most sanitary flows drain to in this area.
Rerouting flows by gravity to Gessner Road does not appear to be feasible since most
areas east of Gessner drain away from Gessner north of Briar Branch currently and may
not have additional capacity available.

4.10 Geotechnical Requirements
Please see Appendix B, Geotechnical Study of “Improvements of HCFCD W140-01-00
Channel North of 1-10 & South of Westview Drive from Gessner Road to East of Bunker
Hill Road” by Geotech Engineering and Testing May 2013. A summary of findings is
included below for reference only. Soil boring profiles are provided on the plan and
profile sheets shown on Exhibit 11.

e Ground water was encountered at depths between 15 and 24 feet

e The upper soil layers are predominately cohesive soils from 20-30 feet.

e Fat clay soils were found to have high plasticity with liquid limits from 52 to 61 and
plasticity indices from 31 to 37.

e Silty sands are located at deeper levels between Gessner and Witte Roads

e 4:1 side slopes are recommended for earthen grass slopes; however 3:1 slopes
generally meet minimum factors of safety.

e Crumb and Pin Hole test show no dispersive soils

e Gravity wall slope stability ranged from 1:7 to 1:10 and met short term, rapid draw
down and long term slope stability factors of safety.

e Weep holes for slope paving or wall structures at 15-ft intervals.

e Net allowable bearing capacity for clay soils is 1,500 psi, and for silty soils 1,000 psi

e Groundwater control is recommended for the project, and well point systems are
recommended in the silty sand areas.

e Trench excavations unsupported slopes should not be steeper that 1.5:1, benched
excavations at 1:1 with steps not higher than five feet. Shoring is recommended for
vertical soil cuts.

4.11 Environmental Issues
The current projects limits have been determined by the USACE to be non-jurisdictional,
meaning that the USACE does not require any environmental permitting.
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There are opportunities with the project to add features that enhance water quality as
discussed under Section 4.7. With these in-place there would be a potential long term
risk of the development of jurisdictional conditions within the channel, or if regulatory
rules become stricter in the future. These potential conditions could impact maintenance
of the channel long term. A long term maintenance plan for the selected channel
alternative that is consistent with USACE regulatory guidance is recommended.

4.12 Maintenance Access Plan Requirements

Maintenance access is an important component of the project as the narrow easements do
not provide sufficient space for a standard maintenance access berm. The proposed
channel improvement alternatives all have a maintenance access component that is
typically a minimum of 15-feet wide. This width is consistent with previous HCFCD
projects and is sufficiently wide for most maintenance equipment used by the district and
their maintenance contractors. An all-weather surface is proposed and a number of
material options are possible that range in durability, permeability, and impact as
discussed below. In general access would be along the south side of the Briar Branch
channel between Gessner and Witte due to the additional drainage easements available on
the southwest corner of Witte Road and Briar Branch. From Witte to the end of the
project near STA 2+50 the access will be along the north side of the channel to take
advantage of the tie-in locations at Windhover, Confederate and Oak Tree. Connections
to the existing cross streets at Gessner, Witte and Bunker Hill will be constructed
according to City of Houston driveway standards. For Alternative A the maintenance
access will be slightly below grade, however for Alternatives B, C, D the access will be
approximately 4-8 ft below the top of bank with Alternative C having the lowest access.
Since these alternatives are primarily for storage, ramps will be provided, without
impacting hydraulics, to lift the access roads up to meet the existing roadways. Some
conceptual access concepts for Windhover and Bunker Hill are shown on renderings in
Appendix D. A proposed maintenance access plan is shown on Exhibit 12 and a layout
consistent with Alternative A is shown on the Plan and Profile Drawings provided as
Exhibit 13.

4.12.1 Maintenance Access Materials

Maintenance access is a very important component of the proposed channel
improvements as currently access to the Briar Branch Channel is very limited. A 15-
ft wide path is recommended, and can be a minimum of 14-ft with 1-ft of buffer on
either side to have a 12-ft wide trail. Materials for the access path were considered
that include:

e Compacted Fill — This is essentially fill material that meets HCFCD Spec 2315.
The primary potential problem is rutting by vehicles during wet conditions, and
the need to mow and periodically fix uneven areas along the access path. This
option is not a preferred amenity trail as foot or bike traffic would cause damage
to the surface in wet conditions as well. Repairs would be relatively simple as
grading equipment could be used to clean and level damaged areas relatively
easily.
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e Concrete — Is preferred for the driveways at connections to existing roadways and
would conform to City of Houston driveway requirements. Using concrete for all
areas would add impervious area, and would not be permeable, or beneficial to
water quality.

e Asphalt — This material has been used in a number of access paths and nature
trails in the area such as Terry Hershey Park. It also is not a permeable surface,
but is a relatively durable and less expensive than concrete.

e Gravel — Granular materials make a good all-weather surface and are easy to
maintain. As the material is compacted into the underlying soils additional gravel
can be added. Some containment of the granular material is preferable and this
can be done with the retaining walls proposed. Loose material can migrate to the
channel and other areas due to vehicular traffic or pedestrians.

e Permeable pavers — These are modular blocks that have openings that allow water
to pass through. These are relatively more expensive per square foot than other
options, but allow for a hard surface that would need periodic mowing, but should
have minimal long term maintenance.

e Decomposed Granite — This is a finer material than gravel and would require a
thick layer of gravel and possibly a geogrid to help support heavy traffic loads as
it may be subject to rutting. This is a good material for pedestrian traffic as it is a
softer surface than concrete or asphalt and is permeable.

4.12.2 Retaining Wall Alternatives

Most of the alternatives considered require vertical walls within the right-of-way.
This section reviews the different types of retaining walls in order to discuss which
are most desirable for this project.

4.11.2.1 Prefabricated Modular Walls

These walls use stacked or interconnected structural elements, some of which use
soil or rock fill to resist earth pressures by acting as gravity retaining walls.
Structural elements can consist of precast concrete blocks, treated timbers, or
cellular systems that are filled with soil or granular materials such as GeoCells or
gabion walls.

e Advantages
Gravity walls utilize the weight of heavy materials to balance the overturning

moment produced by the retained soil. They offer the advantage of having no
tiebacks and only require enough excavation behind the wall to provide a
drainage layer. This allows them to be placed as close to the right-of-way line
as possible. Construction is relatively quick as the modular units can be easily
transported and can usually be assembled without the need for large
equipment in areas that have space restrictions. Most of these systems are
porous using granular materials so water can pass through wall easily and
hydrostatic loadings behind the wall are not a problem. Repair of these wall
systems is usually localized.
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Disadvantages
This type of wall is typically the most economical for low to medium wall

heights that are less than 15-feet. Taller walls would typically require more
reinforcement. A well compacted foundation or a custom designed
foundation is required for these walls to minimize settlement. Granular
material can be difficult to level, and cement stabilized can be used to speed
construction. However with cement stabilized drainage elements through this
layer would be required. Traffic railing is not supported by these walls and
would require a separate foundation. Wall will only support low load
pedestrian rails and may need reinforcement.

Prefabricated Modular Wall Materials

This type of wall can be made of many different materials, some of which

include:

o Stackable Blocks (RediRock and Others)

RediRock is a brand of precast, stackable block gravity wall product
that is engineered for use in shoreline protection, storm channels, and
even bridge abutments. The product offers the advantages of
improved aesthetics, improved constructability within limited right-of-
way, lower than average required temporary shoring, and rapid set
times resulting in quick construction. The setback of each block can
be adjusted to a maximum of 9-inches and it is possible to have
planters along the walls as well. This product has been used on
Buffalo Bayou projects and has been used in similar situations.

o Aaggregate-Filled GeoCells
GeoCells are a form of cellular confinement systems that are usually
formed by polyethylene materials that are bonded together and form
trapezoidal openings that can be filled with soil or granular material
and the geocell acts to hold confine the materials together and helps
aid soil stability. For this project these could be used along the
flowline of the channel to provide a stable surface with granular
material to allow for occasional channel cleanout. These can also be
stacked on top of each other and used to form gravity walls. These
cell layers can be 3-8-inches deep and 8-10-feet wide when expanded.
Exposed parts of the cells can be used for planters.

o Gabions
Gabions are a granular rock material that is confined within either a
woven or welded wire mesh. Each chamber is filled with material and
then bonded together so all cells are interlocked and combined to
formulate a combined gravity wall structure. The disadvantage of this
wall is that the depth required for the expected wall heights may limit
the available area for the channel. These walls are usually inclined at
an angle to provide more resistance to overturning moments and
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improve stability. Construction can be slower as the baskets usually
need to be assembled and tied together then filled with material.

4.11.2.2 Rigid Gravity and Semi Gravity Walls

Rigid walls may be fabricated of stone, concrete, or reinforced concrete, and used in
both cut and fill applications. They have narrow base width, and usually not used
were deep foundations may be required. Semi-gravity walls are commonly
cantilever walls.

e Advantages
Small footprint and can be supported by shallow foundations. These walls can

be constructed to support traffic rails or other structures such as lighting
elements. Foundations can be individually designed based on local
requirements.

o Disadvantages
This type of wall is typically the most economical for low to medium wall

heights that are less than 15-feet. Taller walls would typically require more
reinforcement. A well compacted foundation is required for these walls to
minimize settlement. Granular material can be difficult to level, and cement
stabilized can be used to speed construction. However with cement stabilized
drainage elements through this layer would be required.

o Cantilever Monolithic Concrete Walls
These semi-gravity concrete gravity walls were also considered for use in each of
the alternatives considered here. However, the formwork used to construct the
wall would require significant over excavation, which may be difficult within the
limited right-of-way. Due to site restrictions along the project concrete would
likely need to be pumped in from off-site. The duration required to setup forms,
pour, and set the concrete this wall requires significantly more temporary shoring
when compared to the modular walls. In addition the cost is considered higher
without any additional benefit, and it has less aesthetic appeal. Weep holes are
required at a minimum of 15-foot intervals to minimize hydrostatic loads.

4.11.2.3 Non Gravity Cantilevered Walls

This type of wall consists of a vertical structure that is deep enough to use the
passive resistance of the insitu materials and the moment resisting capacity of the
vertical structural members. Height is dictated by the competence of the foundation
material. Weep holes at 15-foot intervals will be required.

e Advantages
Small footprint allows the use very close to the right-of-way. These walls can

be constructed to support traffic rails or other structures such as lighting
elements. The vertical wall would allow the largest channel storage volume.
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e Disadvantages
Access with the narrow right-of-way would make pile driving operations

difficult. Noise for the operations may not be desirable to the local residences.
Wall height is limited based on local soil conditions and would require a very
deep pile for the expected wall heights. This option is considered a higher cost
than a modular wall or cantilevered wall system.

4.11.2.4 Anchored Walls

These walls are similar to all of the above walls, and also include tie-backs into the
soil to provide more resistance to overturning moments. These are used to provide
steeper slopes, or to minimize the structural elements to reduce cost. Due to the
limited right-of-way these options were not considered feasible except in localized
conditions where there may be adequate space behind the wall.

4.11.3 Wall Maintenance

Retaining wall design is generally for a 50-year lifespan when engineered according to
site conditions and using applicable safety factors. Wall maintenance varies with the
types of wall materials. Inspection of the proposed wall systems will be done
periodically by using the maintenance access path. Inspections should identify areas
where walls may be sagging, bowing or look irregular compared to other portions of the
wall. Excessive water seepage through the wall may be a sign of some off-site utility or
drainage problem. Early identification of potential problems is beneficial, as issues can
develop outside of the right-of-way and may be located on adjacent properties. In this
case the adjacent land owners and/or utility companies would need to be notified to help
investigate. Some potential maintenance issues are listed below for typical wall types.

e Modular Blocks — These gravity walls have some tolerance for settlement with
modular blocks, and failures are usually localized. Repairs can usually be made
with equipment that is sturdy enough to lift the individual blocks. An
investigation of the failure would be required to determine the cause and to
determine what bank stabilization measures may be necessary prior to rebuilding
the wall. Usually the existing materials can be reused unless they are found to be
broken and cracked so repairs can be made more quickly than poured in place
concrete materials.

e Concrete Walls - These walls may show signs of cracking or bowing when
stressed. Sometimes these failures can be more sudden cause damage over a
longer distance depending on the locations of joints. Repairs are usually costly as
the old concrete materials would have to be taken out. The bare earth would
likely require some form of bank stabilization. Once complete new formwork
would be required to set steel rebar and pour the new concrete wall in addition to
the curing time to complete the repair process.

e Sheet Piles — In most cases this type of wall will show distortions at locations
were the passive bearing capacity is not met and will start to rotate. Visual
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inspection along the top of wall is usually the best way of identifying this issue.
Correcting the problem can be the most difficult of the options presented. Some
possible ways of addressing the issue may require the construction of a second
wall behind the original, or to find ways to off-set the rotation by adding more
resistance with tie-backs into the soil behind the wall where off-site conditions
may allow.

412  Cost Estimates

The cost estimates for all of the alternatives were based a review of the primary costs for
main cost items expected for each alternative. This includes mobilization, site
preparation, excavation, backfill, special shoring, retaining wall, storm sewer, and storm
sewer adjustments, headwalls, wingwalls, and limited revegetation with a contingency of
25%. Costs for retaining would vary based on the type of wall material, however the
differences in these estimates use the same unit cost, and are compared based on an
estimate of total wall required. A copy of these preliminary cost estimates is included in
Appendix C for review.

4.13  Local Partnering and Amenity Benefit

The addition of enhanced landscaping and opening the maintenance access areas as a
hike and bike option can create opportunities to partner with the surrounding community.
Appendix D contains some amenity concepts that have been developed to demonstrate
the potential for the Briar Branch channel corridor from the Briar Branch Basin to
Gessner Road. These conceptual layouts are intended to serve as a starting point to
evaluate conceptual ideas, as the primary purpose of the project is to reduce flood risk to
the area.

The concepts show that the maintenance access road is generally north of the channel
within the project downstream of Witte due to the access available from neighborhood
roads that dead end into the channel. This is not continuous with the Briar Branch Basin
under construction on the south side of the channel, and a bridge may be a potential
option to allow passage to the south if desired. Access from Gessner to Witte is along the
south side due to the available right-of-way access and drainage easements on the south
side of the channel near Witte that allow for access from the existing driveway to the
Spring Branch Bus Barn.
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5.0 CONCLUSION

The proposed Briar Branch Channel Improvements are the second phase of a planned
regional solution for the Briar Branch area. This project expands on the first phase
Detention Basin improvements that are currently under construction, and prepares for the
third phase of storm sewer improvements will help extend drainage benefits to the
neighboring community.

This report reviewed five (5) different channel improvement alternatives.

Alternative | Description
A Rectangular Concrete Low Flow
B Dry Bottom Storage Channel
C Wet Bottom Storage Channel
D Hybrid Storage Channel
E Storm Sewer Box Enclosure

All of these proposed alternatives would improve on current conditions; however TIRZ17
is concerned with the implementation of the most effective option that;

e meets hydraulic criteria with no adverse impacts downstream of the Briar Branch
Stormwater Basin (currently under construction),

provides significant reduction in flood risk to the area,

improves maintenance access to the channel,

structural elements are constructible, and easily maintained

and also can the proposed improvements provide an amenity benefit to the area

Of all the alternatives considered Alternative D the Hybrid Storage Channel is considered
the best option for Briar Branch Channel Improvements. This option is able to provide a
similar benefit to the area as the most beneficial Alternatives B and D. Alternative D also
has slightly flatter side slopes, and can be constructed with shorter wall segments that
make it more constructible than the other alternatives. Due to soil conditions in the area
this is a better option for long term stability of the channel. In addition this alternative
has the potential to provide an amenity benefit to the area through the use of water quality
features and landscaping. The cost of this option is slightly lower due to less retaining
wall area and less temporary shoring when compared to Alternatives B and D. The Briar
Branch Channel has been determined to be non-jurisdictional; therefore the proposed
improvements will not require any USACE permits.

All channel improvement alternatives will accomplish the key goal of lowering the water
surface elevation in the channel to relieve the adjacent community without causing
adverse impact. The different alternatives provide varying levels of benefit and include
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advantages and disadvantages relative to each other. The purpose of this report is to
present the alternatives to HCFCD to facilitate review and general approval of acceptable
alternatives. TIRZ 17 is committed to working with HCFCD to select the alternative that
provides the right balance of flooding relief and maintenance considerations.

Alternatives B (Dry Bottom Storage) and D (Hybrid Channel Storage) have the best
blend of potential benefits and other considerations, and are therefore recommended as
the preferred alternatives. Alternatives B and D minimize potential maintenance issues
relative to the other alternatives. All five alternatives include complete maintenance
access per the HCFCD Policy Criteria manual. Maintenance access paths and routs are
shown on Exhibit 12. Alternative C (Wet Bottom Storage) provides similar benefit to B
and D but is more costly to construct and maintain. Alternatives A (Rectangular
Concrete Low Flow) and E (Storm Sewer Box Enclosure) are considered the most
conventional or traditional improvements but provide the least benefit of the five
alternatives.

Upon acceptance of an approved alternative the design engineer will follow with a full
Drainage Impact Analysis of the Selected Alternative. Alternative A was part of the
Drainage Impact Analysis for the Briar Branch Detention Basin attached as Appendix A,
and shows that the proposed channel improvements can be implemented to mitigate
downstream impacts with the additional flood storage provided in the Briar Branch
Detention Basin. Alternatives B and D have additional storage when compared to
Alternative A and are expected to also meet this criterion.
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EXHIBITS

Exhibit 1: Project Location Map
Exhibit 2: Effective Floodplain and W140C Drainage Area Map
Exhibit 3: Landuse Map
Exhibit 4: Right-of-Way Map (2 Sheets)
Exhibit 5: Dynamic Model Drainage System Map
Exhibit 6: Existing Briar Branch Cross Sections
Exhibit 7: Existing Conditions 10-Year Inundation Map
Exhibit 8: Proposed Briar Branch Cross Section Alternatives
8a — Alternative A - Rectangular Concrete Low Flow
8b — Alternative B — Dry Bottom Storage Channel
8c — Alternative C — Wet Bottom Storage Channel
8d — Alternative D — Hybrid Storage Channel
8e — Alternative E — Storm Sewer Box Enclosure
Exhibit 9: Proposed 10-year Inundation Reduction Maps
9a — Alternative A - Rectangular Concrete Low Flow
9b — Alternative B — Dry Bottom Storage Channel
9c — Alternative C — Wet Bottom Storage Channel
9d - Alternative D — Hybrid Storage Channel
9e — Alternative E — Storm Sewer Box Enclosure
Exhibit 10:  Right of Way Requirements (2 Sheets)
Exhibit 11:  Typical Erosion Control Features
Exhibit 12:  Maintenance Access Plan (2 Sheets)

Exhibit 13:  Briar Branch (W140-01-00) Channel Improvements 30% Channel Plan &
Profile (13 Sheets)

Exhibit 14:  Channel Improvements Dynamic Model Impact Analysis Results
Exhibit 15:  Channel Improvements Watershed Level Impact Analysis Results
Exhibit 16:  Channel Improvements Results Profile
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ALT A: CONCRETE LOW-FLOW (EXTENSION OF
EXISTING SECTION D.S. OF BUNKER HILL)
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ALT B: DRY BOTTOM STORAGE CHANNEL
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2. MODULAR BLOCK GRAVITY WALLS
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WALL OPTIONS ARE CONSIDERED IN
THE REPORT.
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ALT C: WET BOTTOM STORAGE CHANNEL
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ALT E: STORM SEWER BOX ENCLOSURE
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NOTES:

1. ESTIMATED BOX SIZE BASED ON
PRELIMINARY ANALYSIS AND SUBJECT
TO CHANGE WITH ADDITIONAL IMPACT
STUDY.

2. CHANNEL BOTTOM MAY MEANDER
FROM LEFT TO RIGHT. LOW GRAVITY
WALLS MAY BE NECESSARY.

3. MAY BE NECESSARY TO MAINTAIN

4:1 SLOPE (MAX) AND TO PROVIDE
AMENITY BENEFITS.
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4 NG @ NORTH RoW CENTERPOINT ENERGY, ELECTRIC FACILITIES

j I, - APPROVED QONLY FOR CROSSING UNDERGROUND DUCTLINES
- - 80 UNLESS NOTED. VALID AT TIME OF REVIEW ONLY.
— I~

_\_ CABLE COMPANY DATE
NG @ SOUTH ROW INTERIM REVIEW ONLY

78 for requictory” approval; pommit, or coniruotion.
BRIAN R. WHITNEY

S
__ s

»o_ Lackwood, Andrews & Newnam, Inc.
EXIST | 48" = 74.35 76 e

TOP OF CONC LOW FLOW

CHANNEL, ALT A EXST | 74
MEMORIAL CITY
- —_—— "N | . REDEVELOPMENT AUTHORITY

e Rty ——— iy s E i ma i, e —__

: - s 72 Lockwood, Andrews
e (9] ) [
\ A LEO A DALY COMPANY
EXIST. 10” SAN L 71.97 (EW)

- BRIAR BRANCH (W140-01-00)

CHANNEL IMPROVEMENTS
EXHIBIT 13

u‘-————’_ PROP 48" STM PROP I ALTA B, D, & E
R 6841 SV AD) AT A ‘\ E 6791 30% CHANNEL PLAN &

i 69.12 68 PROFILE SHEET 06 OF 13
CITY OF HOUSTON

'l-' 66.39 DEPARTMENT OF PUBLIC WORKS AND ENGINEERING
S=0.10% 5=0% WATER WASTEWATER TRAFFIC

66

WET BOTIOM
STORAGE CHANNEL, ALT C \

/— iL 66.39 bROP

64 FILE NO.:

41+00 40+00 39+00 38400 37400 36+00 Y OWG No.
DRAWING SCALE:

VERT:
HORZ:

SHEET:

7345
7343
73.33
73.02
73.06
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72.56
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73.02
73.08
73.16
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73.09
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73.36
73.36
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73.19
73.14
73.14
72.70
72.70
72.56
7240
72.53




MATCH LINE STA 36+00

EXIST 10 SAN. SWR.
ENCROACHMENT:

ioa e b
¥

EXIST 2-24" RCP

PROP 2-24” STM SEW ADJ

CENTERPOINT ENERGY
2" [P STL GAS LINE _&

*_1.6 U‘E* _ 10" san.

7 —B=6
HCFCD ROW

(60’ROW)

| WINDHOVER LN_|

MAINTENANCE ACCESS

e Bl L
OP P%_mfj—‘#___r —ofoE— ———
. e tZan

PROP. MAINT

PEa

15" DRAIANGE ESMT

_VOL 43, PG 13 HCMR.

T0B

| 25'

DRAINAGE ESMT

‘ VOL 43, PG 13 H.CM.R.

T J

30" HCFCD ESMT

\- VOL-1272, PG 567 H.C.DRR.

SEE SHEET 08

PROP 30" STM SEW ADJ

EXIST 30" RCP
REMOVE FENCE

REMOVE FENCE

HCFCD ROW

—

10" DRAINAGE ESMT
VOL 2444,
PG 358 H.C.D.R.

CENTERPOINT ENERGY
4" IP PLA GAS LINE

S 1

MATCH LINE STA 31+00

\— PROP 30" STM SEW ADJ

EXIST 30" CMP

\— REMOVE FENCE

PROP 30" STM SEW ADJ

EXIST 30" CMP

80

78

76

74

72

i

i
<

w&'

TOP CONC LOW FLOW
0 / CHANNEL, ALT A

NG @|NORTH ROW

80

0 20 40
ey =—

SCALE: 1" = 20" HORIZ.
2' VERT.

LEGEND

[7/]ROW ACQUISITION

WATER LEVEL READING
l AFTER TIME OF DRILLING

WATER LEVEL READING
=L AT TIME OF DRILLING

P

[/ JLem cLay
2w cay
[LTsiry sanp

[ |MAINTENANCE ACCESS

No. | Date Revisions ADp.

PRIVATE UTILITY LINES SHOWN

CENTERPOINT ENERGY, GAS FACILITIES

AT&T TEXAS/SBC_UTILITY LINES SHOWN DATE
APPROVED FOR 'AT&T TEXAS/SBC UNDERGROUND CONDUIT

FACILITIES ONLY.

SIGNATURE VALID FOR ONE YEAR

CENTERPOINT ENERGY, ELECTRIC FACILITIES
APPROVED ONLY FOR CROSSING UNDERGROUND_ DUCTLINES
UNLESS NOTED. VALID AT TIME OF REVIEW ONLY.

CABLE COMPANY DATE
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68

66

64

EXIST30'
I 70.96

PROP 30" STM
i 68.90

SEW ADJ

EXIST| 24
L 72.57

\—ExisT 247
L 72.56

PROP 2-24"

STM SEW ADJ

i 68.71

EXIST.
10" SAN
i 71.05

[

10" SAN

i 71.08 (€

PROP 30" STM
SEW ADJ
IL-68.56

NN RNNNNRKRSRRRK

EXIST |30”
L 70.08

\— EXIST| 30"

L 7259

PROP 30" STM
SEW ADJ
[ 68.49

L 67.42

\PROP[ALTA, B, D, &E

N
AN

i 66.39 —
\

WET BOTTOM —/

STORAGE CHANNEL, ALT C

PROP L

: AN &k\\\\\m% :

66

36+00

35+00

34+00

33+00

32400

31400

72.73
7273

7243
7243

7243
7243
72.44
72.44

72.54

72.48
7246
72.54

72.69

72.69

72.83
7283

72.59
72.59
72.39
72.39

72.16
72.16

7197
7197
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n97

71.89
71.89

71.81
7181

71.69
71.69

40
40
71.37
na7

INTERIM REVIEW ONLY

BRIAN R. WHITNEY

S
__ s

Lackwood, Andrews & Newnam, Inc.
D § 2614

Lockwood, Andrews
&Newnam, Ine.
A LEO A DALY COMPANY

19N

BRIAR BRANCH (W140-01-00)
CHANNEL IMPROVEMENTS
EXHIBIT 13
30% CHANNEL PLAN &
PROFILE SHEET 07 OF 13

CITY OF HOUSTON

DEPARTMENT OF PUBLIC WORKS AND ENGINEERING

WATER 'WASTEWATER TRAFFIC

'STORMWATER

FILE NO.:

DRAWING SCALE:

VERT:
HORZ:

SHEET:




| CENTERPOINT ENERGY
o 2" IP STL GAS LINE

S

11
Ll

PROP ACCESS

EASEMENT

EXIST PARKING GARAGE

10" DRAINAGE ESMT

el VA F o - - _f ‘._.., VOL 2444, PG 338 HCDR. |
I I
50"-DRAINAGE. ESMT ‘
VOL 51, PG 21 H.CMR. . | II
= —_— —_— ] ==l T -_ o y— hy— — [ e ——
28+00 i \’ 30 DRAINAGE ESMT 4
2 Al /S .\

SEE SHEET 09

SEE_SHEET 07

MATCH LINE STA 31+00

MATCH LINE STA 26+00

PROP 30" STM SEW ADJ

PROP 12" STM SEW ADJ J

EXIST 12" STL PIPE

HCFCD ROW

PROP 24" STM SEW ADJ /
EXIST 24" CMP

Pl: 28+23.40
[~

MODIFY OR J

REMOVE EXIST.
BRIDGE TO ALLOW
MAINT, ACCESS

CENTERPOINT ENERGY
4" IP PLA GAS LINE

10" DRAINAGE ESMT
VOL 2418, PG 670 H.C.D.R.

0 20 40

ey =—

SCALE: 1" = 20" HORIZ.
2' VERT.

LEGEND

[7/]ROW ACQUISITION

l WATER LEVEL READING
AFTER TIME OF DRILLING

_S/_ WATER LEVEL READING

== AT TIME OF DRILLING

P

[/ JLem cLay
2w cay
[LTsiry sanp

[ |MAINTENANCE ACCESS

No. | Date Revisions ADp.

PRIVATE UTILITY LINES SHOWN

e~

CENTERPOINT ENERGY, GAS FACILITIES

AT&T TEXAS/SBC_UTILITY LINES SHOWN DATE
APPROVED FOR 'AT&T TEXAS/SBC UNDERGROUND CONDUIT

FACILITIES ONLY.

SIGNATURE VALID FOR ONE YEAR

CENTERPOINT ENERGY, ELECTRIC FACILITIES
APPROVED ONLY FOR CROSSING UNDERGROUND_ DUCTLINES
UNLESS NOTED. VALID AT TIME OF REVIEW ONLY.

NG @ NORTH ROW
80 -- -- \[ 80
o —— __L 1_ - -~ NG © SOUTH RoW i ~ T CABLE COMPANY DATE
INTERIM_REVIEW ONLY
78 7 e S B
BRIAN R. WHITNEY
EXIST. S 1 H
BRIDGE TS
Lackwood, Andrews & Newnam, Inc.
s EXIST 12 76 0§ 204
L 76.53
74 - — . 8" 74
MEMORIAL CITY
REDEVELOPMENT AUTHORITY
PROP 12" STM SEW ADJ
_\ i R 68.22
72 EXIST. 8" SN E |7353 (£) I N N _ 72 Lockwood, Andrews
EKIST. 10" SAN f 73.48 (W) 1 N I — — 4 — &Mevmam, Inc.
e ——— —_——— — — A LEO A DALY COMPANY
70 \ \ - BRIAR BRANCH (W140-01-00)
BXIST § EXIST-24" CHANNEL IMPROVEMENTS
L 71.02 EXHIBIT 13
L 67.42 %
EXIST 307 ) 30% CHANNEL PLAN &
68 PROP 30" STM SEW ADJ i 69.77 PROP 24" STM SEW ADJ PROP [ ATA B, D &E i 66.92 68 PROFILE SHEET 08 OF 13
L 6811 ‘\ \ CITY OF HOUSTON
[ 66.39 DEPARTMENT OF PUBLIC WORKS AND ENGINEERING
/ S=0% . WATER WASTEWATER TRAFTIC
66 - 66
WET BOTTOM —/ Y S e
STORAGE CHANNEL, ALT C
64 64 FILE NO.: e
28+00 CTY DWG NO.
DRAWING SCALE:
o) 88 25 =3 Al 88 85 83 SR RE 55 2% g a8 85 33 3y £3 25 23 HoRZ:
& NS =B =B =5 =5 =B =B B =B ~B =B ~B =5 =B =B =B =& =& =&

SHEET:




MATCH LINE STA 26+00
SEE SHEET 08

EXIST PARKING GARAGE

‘ HCFCD ROW
—

PROP ACCESS
EASEMENT

PROP. 30" STM SEW ADJ

10" DRAINAGE ESMT
VOL 2444,/ PG 338 H.CDR.

EXIST 30" CPP

B-8

PROP 48"
STM SEW ADJ

10° DRAINAGE ESMT
‘ VOL 2444, PG 338 H.CDR.

== |

—t— —

0~ 30" DRAINAGE ESMT
VOL 1278, PG 156 H.C.D.R.

EXIST 48" cpp |
\

)
TRACT \#1\ 30" DRAINAGE ESMT
VoL 1278, PG 156 H.C.D.R.

10" HCFCD ESMT

. =
10 DRAINAGEESMT

T VOL 2418, PG 670 H.C.D.R.

i

HCFCD ROW

REMOVE FENCE

TOB
PROP 24" STM SEW ADJ / \\

EXIST 24" cMp

PT: 22+97.05

VOL 2444, PG 338 H.CD.R

PROP ACCESS
EASEMENT

CENTERPOINT ENERGY
4" IP PLA GAS LINE

0 20 40

20" HORIZ.
2' VERT.

&
[
m
-
. s
nn

[7/]ROW ACQUISITION

WATER LEVEL READING
; AFTER TIME OF DRILLING

WATER LEVEL READING
=L AT TIME OF DRILLING

P

[/ JLem cLay
2w cay
[LTsiry sanp

[ |MAINTENANCE ACCESS

No. | Date Revisions ADp.

PRIVATE UTILITY LINES SHOWN

80

NG @ |[NORTH ROW

B-8

78

76

74

72

70

\— NG @ SOUTH ROW

EXIST 30" "J

[ 7184 EXIST 487

L 71.5

80

CENTERPOINT ENERGY, GAS FACILITIES

AT&T TEXAS/SBC UTILITY LINES SHOWN DATE
APPROVED FOR 'AT&T TEXAS/SBC UNDERGROUND CONDUIT
FACILITIES ONLY.

SIGNATURE VALID FOR ONE YEAR

CENTERPOINT ENERGY, ELECTRIC FACILITIES
APPROVED ONLY FOR CROSSING UNDERGROUND_ DUCTLINES
UNLESS NOTED. VALID AT TIME OF REVIEW ONLY.

CABLE COMPANY DATE
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76

74

INTERIM REVIEW ONLY

BRIAN R. WHITNEY

S
__ s

Lackwood, Andrews & Newnam, Inc.
D § 2614

72

68

PROP I ALT A, B,D&E\

66

PROP 24" STM SEW ADJ
i 67.64
5=0.10%

P N

el . ¥

i .

~ T

RUERINRNNNR

L 66.43

PROP 30" STM SEW ADJ
1 6753

WET BOTTOM —/

STORAGE CHANNEL, ALT C

64

PROP [

S

0%

70

Lockwood, Andrews
&Newnam, Inc.

A LEO A DALY COMPANY

19N

68

BRIAR BRANCH (W140-01-00)
CHANNEL IMPROVEMENTS
EXHIBIT 13
30% CHANNEL PLAN &
PROFILE SHEET 09 OF 13

PROP 48" STM SEW ADJ —/
i 67.47
SEE TIMBER BENT DETAIL

IL 66.39

66

CITY OF HOUSTON

DEPARTMENT OF PUBLIC WORKS AND ENGINEERING

WATER 'WASTEWATER TRAFFIC

64

'STORMWATER swa

26+00 25+00

24400

23400

22+00

21+00

EXIST
PROP
70.90
66.89
70.96
66.87
71.04
66.84
.14
66.82
71.15
66.79
70.88
66.77
70.60
66.74

70.31

66.72

70.00
66.69
69.97
66.67
69.85
66.64
70.37
66.62

66.59
66.57
66.54
66.49
66.47

66.44

70.46
70.86
69.91
69.91
66.52
70.66
70.67
69.76

FILE NO.:
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VERT:
HORZ:
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EXIST 84" CMP
PROP 84" STM SEW ADJ

\
| 0 20 40
| | |l EXST 6° SN | P—

B-9 BN J_/ 20" HORIZ.
L. I - — — - L«

O f * s . v ! v = TP 7 “ 2" VERT.
/* 8" Json. ® HCFCD ROW Dz & xan. (@101 AE g san

PROP ACCESS

EASEMENT g
I

[%]
=
A
L
o -
———
[72]
$
m
T
nwon

| I R~ TR ] e = 2 — . =~ _f ______
B ACCESS, ALT A 10" HCFCD ESMT
= * VOL 2444, PG 338 H.CDR. -
30" DRAINAGE ESMT

| EXIST CONC i
EXIST 42° CMP \y 15" HCFCD ESMT f
. ’ VOL 1278, PG 156 H.CDR. VOL 42, PG 9, HCMR,

N
UNKER HILL RD
(ROW VARIES)

?

[7/]ROW ACQUISITION
W WATER LEVEL READING
==~ AFTER TIME OF DRILLING

WATER LEVEL READING
=L AT TIME OF DRILLING

| — e S — -t b
I [ I I T T 17+00
— ] r Syo0 —f 25" HCFCD ESMT
VOL 2657, PG 416 H.C.D.R. FILL
EXIST ‘CONC | i —
; [/ JLem cLay

\ I 2w cay
\ ” HCFCD ROW ' [T sty sano
- \ [ |MAINTENANCE ACCESS
REMOVE FENCE

5’ DRAINAGE ESMT
— F.C. No. 439095 H.CM.R.
H.C.C.F No. V380506

16

3 i~1[EXIST 30" [S T0B

L1 133HS 33S
00+9} VIS 3NIT HOLVA

Pl: 18+99.99
(

EXIST. 6" 5

No. | Date Revisions ADp.

PRIVATE UTILITY LINES SHOWN

CENTERPOINT ENERGY, GAS FACILITIES

AT&T TEXAS/SBC UTILITY LINES SHOWN DATE
APPROVED FOR 'AT&T TEXAS/SBC UNDERGROUND CONDUIT
FACILITIES ONLY.

80 80 SIGNATURE VALID FOR ONE YEAR

- NG @ SOUTH ROW CENTERPOINT ENERGY, ELECTRIC FACILITIES
féﬁ APPROVED ONLY FOR CROSSING UNDERGROUND_ DUCTLINES
\\\/_ e— - - - _ 1 _ UNLESS NOTED. VALID AT TIME OF REVIEW ONLY.
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BRIAN R. WHITNEY

74 Lackwood, Andrews & Newnam, Inc.
D § 2614

76

|
|
| PROP 5' EXTENSION
| 2-7'X7' RCB @ 0.10%
74
B" SAN 5EW —

72
70 EXIST —4 EXIST

L EXIST. 8" SAN — 72

NIRRT

TOP OF EXIST CONC LOW FLOW CHANNEL
/_ EXIST. SAN MH 7
. e TOR_75.01
30" STM 2-7'%7 Q mw
L 70.00 RCB &Newnam,inc.
EXIST 367 STM _— PROP 7'X6' RCB STM SEW ADJ A LEO A DALY COMPANY
68 - i 70.04 i 66.18 68 BRIAR BRANCH (W140-01-00)
" EXIST 42" STM CHANNEL IMPROVEMENTS
'%6&-@3 £ 68.00 | s e P EXHIBIT 13
' K| 66.18 PRPLATAB.C D& E BT £ 6557 30% CHANNEL PLAN &
66 S=0.50% s=012% | N \ 66 PROFILE SHEET 10 OF 13
\ _____ CITY OF HOUSTON
PROP DEPARTMENT OF PUBLIC WORKS AND ENGINEERING
CONC WATER 'WASTEWATER  TRAFFIC
64 WINGWALL ha\y =
Lo — PROP CONC WINGWALL XY SToRMWATER S0
6" SLUDGE FM
FACILITY
62 62 FILE NO.:
21400 20+00 19+00 18+00 17+400 16+00 STy
DRAWING SCALE:
VERT:
2] 23 23 g2 g3 28 25 23 25 g8 98 22 28 =R 3% g% g8 82 23 =3 .
o 5E 8 RE &8 g8 88 48 8 28 84 28 €8 28 88 28 88 88 88 48 e




35" DRAINAGE
™ ESMT VOL 41, Je—o
PG 47 H.CMR.

|
|
|
I
- 10' UE —=t I__ EXIST 74" CMp |
POINT E \
‘ EXIST 8" SAN. SWR. 2 P STl o, ES.?Z )| . PROP 74" ST SEW A
REMOVE FENCE e || IST. 24" cMp
/ | PROP 24" STM SEW ADJ \ \/
\ | Q /)
SN - e 2 S I g P p
—— ‘: ﬁ

WU _ HorcoRoW | ¥ ] o
30' DRAINAGE ESMT \ f—

A & =
il o = = A
: AS SHOWN ON PLATS
VOL 2444, PG 338 HCDR. ACCESS, ALT A 108 \\ VOL 41, PG 47 HCMR N

=
‘ I 10’ HCFCD ESMT PROP MAINT.
- H‘ o VOL 42, PG 9 HCMR.
_ N _ I / I e [T

] L f |

CENTERPOINT ENERGY 0 20 40
2" LP STL GAS LINE ———
I AR SCALE: 1"

’ 10' UE 10" son, ® !

won®

20" HORIZ.
2' VERT.

F
3

IR
:\

LEGEND

[7/]ROW ACQUISITION

l WATER LEVEL READING
AFTER TIME OF DRILLING

_S/_ WATER LEVEL READING

== AT TIME OF DRILLING

P

2\ — N [ I i e A [/ )emn cuay
— i 2w cay

f Q =
U HCFCD ROW f/ [T TIsurv sano
% - 10" HCFCD [ ]MAINTENANCE ACCESS
— -
IL = : o S ESMT VOL 2418,

——

15" HCFCD ESMT T f
FVOL 1278, PG 156 H.C.D.R. —————————————— -4—_‘*‘____

T a 1 T
00 1 15+00 14400 'H ‘ 13+00 / ? 12400 15 HCFCD ESNT 1

25 HCFCD ESMT / VOL 1272,-PG 572 H.C.D.R.
‘ VOL 2657, PG 416 H.C.D.R. /

0l 133HS 33S
00+91 VLS AN HOLVW
I
!
MATCH LINE STA 11+00
SEE SHEET 12

| T0B AAL /

|
|
|
I
|
|
|
|
b
Pl: 12474.33

\[

\

—— REMOVE FENCE PG 734 H.CDR.
L 5" DRAINAGE ESMT FH L ENCROACHMENT:
F.C. No. 439095 H.CMR. POWER POLE

No. | Date Revisions ADp.

PRIVATE UTILITY LINES SHOWN

CENTERPOINT ENERGY, GAS FACILITIES

AT&T TEXAS/SBC_UTILITY LINES SHOWN DATE
APPROVED FOR 'AT&T TEXAS/SBC UNDERGROUND CONDUIT

FACILITIES ONLY.

SIGNATURE VALID FOR ONE YEAR

6 0 soum o OO SN, SR TS
UNLESS NOTED. VALID AT TIME OF REVIEW ONLY.
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EXIST. 8" SAN — MEMORIﬁ

70

TOP OF CONC LOW FLOW CHANNEL ﬂ 70 Lockwood, Andrews
/_ I n &Newnam, inc.

A LEO A DALY COMPANY

EXIST. 10" SAN 70.73' (W) _/ Q BRIAR BRANCH (W140-01-00)

68
CHANNEL IMPROVEMENTS
[S~— ExsT. 8| san (N) EXHIBIT 13

30% CHANNEL PLAN &

68
) I i 64.98
PROP 24 STM SEW ADJ xist 10 s [T —\V 66 PROFILE SHEET 11 OF 13

[ 6557 PROPLATAB CD &E \
66 i
65.26 EXIST--10—SAN
- = ' CITY OF HOUSTON

e 4
—_—_—————,— e — e [ — 5 " e — DEPARTMENT OF PUBLIC WORKS AND ENGINEERING
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EXIST 247 \_ N VoreR VRTEWATER T
6494 .
EXIST 24 EXIST. 10" SAN 65.94 (N) PROP-72™STM-SEW-ADd

h‘_ 65.09 ST. & BRIDGE STORMWATER swa
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SEW| ADJ fl 65.16 EXIST. 10° SAN 65.60' (E)
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E 64.69 62 FILE NO.: e
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SHEET:
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65.11
65.10
65.09
85.07
65.05
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65.22




CONFEDERATE LN I
(60 ROW) /{/—EXIST 36" STM

PROP 36" STM SEW ADJ
0 20 40

/ EXST 10" SA. e

SCALE: 1" = 20" HORIZ.

MATCH LINE STA 11+00
SEE SHEET 11

10° UE / HCFCD ROW 1 2" VERT.

PROP_ MAINT. 7 s

ACCESS, ALT A - 30" DRAINAGE ESM 1

AS SHOWN ON PLATS
VOL 41, PG 47 HCMR TOB

. A VOL_42, PG 9 A.CMR. YY_ _ S S e I

LEGEND

[7/]ROW ACQUISITION

l WATER LEVEL READING
AFTER TIME OF DRILLING
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. e — e e s
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HCFCD ROW ®
5' DRAINAGE ESMT .
ﬁ F.C. No. 439095 H.CMR. PROP 72" STM SEW ADJ/
EXIST 72" RCP
PROP. BRIAR BRANCH

EXIST. LOWES/COSTCO DETENTION BASIN
[ DETENTION BASIN (UNDER CONSTRUCTION

BY OTHERS) CENTERPOINT ENERGY, GAS FACILITIES

Pl: 9+71.56
|
I
I
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N
|
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I
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X
Pl 7454.76
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[ |MAINTENANCE ACCESS

PROP. WEIR
(BY OTHERS)

No. | Date Revisions ADp.

PRIVATE UTILITY LINES SHOWN

AT&T TEXAS/SBC_UTILITY LINES SHOWN DATE
APPROVED FOR 'AT&T TEXAS/SBC UNDERGROUND CONDUIT

FACILITIES ONLY.

SIGNATURE VALID FOR ONE YEAR

CENTERPOINT ENERGY, ELECTRIC FACILITIES
APPROVED ONLY FOR CROSSING UNDERGROUND_ DUCTLINES
78 UNLESS NOTED. VALID AT TIME OF REVIEW ONLY.
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D § 2614
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70 Lockwood, Andrews
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/_ A LEO A DALY COMPANY

BRIAR BRANCH (W140-01-00)
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L 64.98 EXIST 36" EXHIBIT 13
” 0,
i 65.55 ER(;: B:;5 STM SEW ADJ PROP 72" STM SEW ADJ ST 72" i 64.40 30% CHANNEL PLAN &
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W140-01-00 - Results for 10-Year (10%AC) Event
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alternative as part of the design process.

)
o
o
?
a
>
i

w |
< Ly
Z L - Z
s 2L

o
w o < W
> >
oOrF |20
L‘CE') x
o ey
=0 |9
=uw =z
o .
Uy |z
Zﬁ mzZ
<> x <
T % <<
0oe E(:_E)
o

L | E | &
(&) [11] o
a) .. a
| S| 2
AR
E | S| <

2 |z

-k

gE |2

8(00

83

19N

B0 -
11000

15000

17000
Main Channel Distance (ft)

15000

21000

Coordinate System and Datum:

Texas State Plane Coordinate System, South Central Zone, MAD 83.

Elevations shown are not for floodplain mapping.

f—
—
—
==
=
po—
—
[
—Y
et
=

DATE: SEP 2013
SCALE: AS NOTED

EXHIBIT NUMBER

16A0F 16




Map Document: L:\130-10384-017\4-0-Production\4-08-GIS\MXD\W140-01 PER\16b_100yr_Profile.mxd 9/16/2013 3:03:37 PM DGGreaney

Elevation (ft)

W140-01-00 - Results for 100-Year (1%AC) Event
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Briar Branch Stormwater Detention Basin
Impact Analysis Report (Unit W140-01-00)

EXECUTIVE SUMMARY

Lockwood, Andrews & Newnam, Inc. (LAN) was authorized by the Tax Increment
Reinvestment Zone No. 17 (TIRZ 17) to prepare an Impact Analysis for a proposed
detention basin located adjacent to W140-01-00 (Briar Branch), between Bunker Hill
Road and Blalock Road.

The Briar Branch drainage area covers a relatively flat region just north of IH-10 and
south of Neuens Road. The region has been documented through City of Houston
flooding complaints as well as evidence from the April 2009 storm event as being
susceptible to flooding, with an emphasis on the areas located immediately north of Briar
Branch and south of the Long Point Fault line that traverses this area.

TIRZ 17 recently completed a Regional Drainage Study (RDS) for the purpose of
identifying regional solutions to existing storm water problems. The upstream most
subbasin of Briar Branch (W140C) was analyzed as part of the regional drainage study
along with W151-00-00 and W153-00-00. The recommended solution for the Briar
Branch Watershed included channel improvements to Briar Branch between the proposed
basin site and Gessner Road to lower the water surface elevation in the channel, storm
sewer improvements also between the proposed basin and Gessner Road to improve the
interior drainage to Briar Branch, and a regional detention basin to mitigate for the
channel and storm sewer improvements. This impact analysis is for the regional
detention basin recommended from the RDS that is part of the regional solution for the
Briar Branch watershed.

The improvements for the Briar Branch watershed are planned in three phases. The first
phase is the proposed detention basin which, as described above, serves as mitigation for
channel improvements (Phase 2) and storm sewer conveyance improvements (Phase 3).
This impact analysis demonstrates no adverse impact for the basin only phase (Phase 1)
and the complete regional solution (Phases 1, 2 & 3). Preliminary engineering is currently
underway for the channel improvement phase (Phase 2). The Phase 2 and Phase 3
improvements will submit a separate impact analyses as part of their preliminary
engineering or detailed design efforts that will build on this report and further document
the final regional solution.

The proposed basin is intended to mitigate for the areas draining to Briar Branch
upstream of the basin only. Specifically, benefits from the proposed basin are intended to
mitigate for the Phase 2 and 3 improvements including necessary roadway improvements
and increases in impervious cover associated with the recommended storm sewer
improvements. Additionally, the proposed basin will serve as mitigation for the future
development of the adjacent tract of land located between the basin and IH-10. Chart 1
summarizes the allocation of basin storage:
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Chart 1: Basin Volume Allocations

O Community Flood Damage Reduction
(39.7 Ac-ft, 89%)

0O Gessner and Witte Roadway Improvements
(3.3 Ac-ft, 7%)

B Prop Basin Site Redevelopment
(1.4 Ac-ft, 3%)

Multiple alternative designs for the basin were originally prepared and through the design
review process with HCFCD a preferred alternative was selected which features a dry
bottom, tapered side slopes, a maintenance access ramp, and concrete pilot channels.
This design meets all maintenance criteria outlined by HCFCD and does not require a
variance.

The preferred basin alternative was analyzed for potential impacts both as an isolated
improvement (without the future regional solution) as well as together with a future
regional solution. Analysis was performed using an updated version of the InfoWorks 2
dimensional (2D) dynamic model developed as part of the RDS. To demonstrate no
downstream impacts beyond the limits of the 2D model for both the detention basin only
scenario as well as the future regional solution, a HEC-HMS and HEC-RAS analysis was
performed utilizing information from the InfoWorks improvement models and the
effective models.

The analysis of the basin as a standalone project demonstrates that the proposed basin
lowers water surface elevations in the Briar Branch channel by up to 0.8 feet for the 100-
year event. The standalone basin project project will have no adverse impacts up to and
including the 100-year event. Zero rise in water surface elevation is demonstrated on
Exhibits 7 and 8.

The future regional solution will lower water surface elevations in Briar Branch channel
by up to 1.5 feet for the 100-year event. The combined regional solution will have no
adverse impacts up to and including the 100-year event. Zero rise in water surface
elevation is demonstrated on Exhibits 11 and 12.
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1.0 INTRODUCTION

1.1 Project Description

In March 2011, Lockwood, Andrews & Newnam, Inc. (LAN) was authorized by the Tax
Increment Reinvestment Zone No. 17 (TIRZ 17) to prepare a drainage impact analysis for
a regional detention basin that was originally identified as an improvement in the TIRZ
17 Regional Drainage Study (RDS). The RDS included W151, W153, and portions of
the W140-01-00 subwatershed. The focus of the RDS was on the identification and or
confirmation of drainage problems in the RDS study area, and the identification of
efficient and effective solutions. The regional detention basin that is the focus of this
report is in the W140-01-00 (Briar Branch) subwatershed and is part of a regional
solution identified in the RDS that includes channel improvements to Briar Branch as
well as storm sewer improvements for systems draining to Briar Branch.

1.2 Project Limits

The proposed regional detention site is located 1300 feet east of Bunker Hill Road and on
the south side of Briar Branch. The basin site is immediately adjacent to and east of a
major shopping center located at the northeast corner of Bunker Hill Road and IH-10.
The primary study area limits used to evaluate the basin are along Briar Branch,
beginning at Gessner Road and extending approximately 4000 feet east of the proposed
basin site. The study area is shown on Exhibit 1, Project Location Map. The study limit
extents are largely consistent with the FEMA effective contributing area for subbasin
W140C.

1.3 Project Objectives

The objective of this project is to reduce flooding and flood damages for the area
contributing to Briar Branch between Gessner Rd and the proposed basin site with a
focus on the area south of the Long Point Fault and north of IH-10. This area is shown
on Exhibit 2, Effective Floodplain and W140C Drainage Area Map. The proposed
detention basin is the first phase of a regional solution that will benefit the target area.
The objective of the basin is to serve as mitigation for future channel improvements to
Briar Branch between the proposed basin and Gessner Road and storm sewer
improvements for key systems that drain to the channel improvements. Collectively, the
storm sewer and channel improvements together meet the project objectives and are
mitigated for through the proposed regional detention basin.

1.4 Report Objectives

This report serves to demonstrate no adverse impact for the preferred basin alternative as
a standalone project. Additionally, this report serves to define the potential benefits of the
future regional solution as a means to justify the basin construction and to demonstrate no
adverse impact for the future regional solution. Because this detention basin is intended
to benefit upstream properties, this report serves to reserve the capacity of the proposed
detention basin for the future regional solution. While the subject will be discussed here,
this report is not intended for regulatory approval of the future regional solution. It is
anticipated that separate impact analysis will be submitted for future regional solution
improvements.
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1.5 Assumptions and Constraints

1.5.1 Modeling Approach

The hydrologic and hydraulic analysis for this project primarily utilizes the Infoworks
ICM model platform to evaluate improvements and to demonstrate no adverse impact
within the limits of the model. Beyond the limits of the Infoworks model, the use of
conventional HEC-HMS and HEC-RAS models was employed to evaluate and
demonstrate no adverse impacts. The use of a dynamic and two-dimensional (2D)
overland flow model such as Infoworks ICM was implemented to help understand the
interaction of the full drainage system including the many interconnected drainage
systems, how and when water accesses the channel, what benefit the various
improvement alternatives result in, and understanding the potential for impacts as a result
of the proposed improvements.

The Infoworks ICM 2D model that was used to evaluate both the proposed regional
detention basin and the full regional improvements builds on the dynamic model
developed for the TIRZ 17 RDS. To meet the goals and objectives of this analysis the
RDS model was extended downstream 4000 feet to Campbell Road. This model
extension allowed for 2700 feet of overlap with the FEMA effective HEC-RAS model
and terminates the project specific dynamic model with the termination point for the
FEMA effective subbasin W140C.

For the purpose of evaluating project impacts resulting from hydraulic changes to the
channel, the dynamic model was used to compare existing water surface elevations to
proposed water surface elevations to insure no increases occur. As a method for further
evaluating the dynamic model, the existing water surface elevations were also compared
to the corresponding FEMA effective water surface elevations for the 2700 feet of Briar
Branch that overlap between the two models. The results demonstrate a close
relationship between the FEMA effective water surface elevation and those of the
dynamic model for the 100-year event, and demonstrate no increase in water surface
elevation. Modeling results are further discussed and documented in subsequent report
sections.

To evaluate the effects of the proposed basin on the Buffalo Bayou watershed, the pre-
and post-basin conditions and the future regional solution model were evaluated in the
FEMA effective HEC-HMS model. As discussed above, the dynamic model extents
match the extents for the HMS subbasin W140C. In order to accurately compare the
effects of the proposed basin on the full watershed, a proposed conditions HEC-HMS
model was developed that modified TC and R values from the effective model for
subbasin W140C such that the resulting difference in the timing and peak flow rate from
the existing to the proposed analysis closely resemble the change in peak flow rate and
time to peak produced by the existing and proposed dynamic models. This modeling
procedure was performed for the both the proposed basin-only model and the future
regional solution model. Peak flows at junctions downstream were compared between
the existing conditions (effective) HEC-HMS model, the proposed conditions (pond-
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only) HEC-HMS model, and the future regional solutions HEC-HMS model. The
resulting flows were inserted into the FEMA-effective HEC-RAS models for W140-01-
00, W140-00-00, and W100-00-00. The results demonstrate no increase in water surface
elevation. Modeling results are further discussed and documented in subsequent report
sections.

1.5.2 Design Criteria

The proposed detention basin was analyzed and preliminarily designed to meet the
requirements and technical guidance provided in the December 2010 HCFCD Policy,
Criteria & Procedure Manual and the HCFCD Hydrology and Hydraulics Guidance
Manual. The design event established for determining benefit for the basin and for the
associated regional improvements is the 10-year event. This is consistent with the TIRZ
17 RDS and other related reports including the 2009 HCFCD W151 report.

1.6 Project Survey and Datum

All project data sources, engineering and analysis results reference the TSARP
Benchmark Network and the NAV Datum 1988 with 2001 Adjustment. The following
sources were used for topographic information:

e The proposed design and existing survey data for the HCFCD Briar Branch
Sediment Removal project, constructed in late 2010 and early 2011, was used as a
basis for the existing channel conditions.

e A survey done in 2007 by Martinez, Guy, and Maybik Inc. for the area along
Briar Branch within the limits of this study. This survey detailed data collection
and channel cross-sections at the existing culverts and bridge crossings.

e For overbank cross section information where survey data was unavailable, the
HCFCD 2008 LiDAR data was utilized.

1.7 Prior Studies
The following studies have been completed in this area and were utilized in the
development of the RDS and/or specifically for this analysis effort:

e Katy Freeway Program — 2002 - TXDOT — An XP-SWMM model was developed
for the drainage system that connects to W151 and drains N. Gessner and Witte
Roads. A series of oversized box culverts were used under the IH-10 frontage
roads to mitigate the impacts of the IH-10 highway expansion.

e Tropical Storm Allison Recovery Project (TSARP) — HCFCD/FEMA -
Completed effective models for the entire Harris County area, with effective maps
updated June 18, 2007. This study included Briar Branch up to Adkins Road and
did not include Blalock Road just upstream of this bridge structure.

e Drainage Study of Briar Branch — August 2007 — Memorial City Redevelopment
Authority (TIRZ 17) — This study extended Briar Branch effective models to
Gessner Road, and looked at the level of service for this channel, and investigated
potential improvements in the area.

e WI151 Implementation Study — 2009 — HCFCD — This study focused on areas in
the W151-00-00 watershed downstream of IH-10; however it included the
TxDOT Katy Freeway Program drainage models and improvements to the IH-10
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corridor. This included the large Briar Branch drainage areas north of IH-10, but
did not look at the hydraulics of Briar Branch. The assumptions used in the
TxDOT — Katy Freeway Program analysis of the IH-10 area were kept in this
modeling.

TIRZ 17 Regional Drainage Study (RDS) - 2010 - Memorial City
Redevelopment Authority (TIRZ 17) — studied portions of the W2140-01-00,
W151-00-00 and W153-00-00 watersheds that drain the TIRZ 17 area that were
heavily impacted by the April 2009 storm event. This model is an inlet-level, 2D
analysis of more than 3,000 acres, using InfoWorks .
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2.0 EXISTING CONDITIONS

The Briar Branch watershed covers a relatively flat area north of IH-10, south of Neuens
Road, east Conrad Sauer Road, and west of Campbell Road. Portions of the area have
been documented as being susceptible to flooding, especially the areas located
immediately north of Briar Branch and south of the Long Point Fault line that traverses
this area. This report section reviews the existing conditions of the area.

2.1 Location and Topography

This study reviews the portion of Briar Branch within the W140C subbasin as defined for
the FEMA Effective Model for the Buffalo Bayou watershed. Subbasin W140C has an
area of 2.75 sg. miles at a slope of approximately 0.14% from the northwest corner of the
subbasin down to the southeast corner. Redevelopment has occurred on much of the land
between Briar Branch and IH-10, and areas along N. Gessner are currently under
development. The most distinguishing characteristic of the area is the Long Point Fault
that runs from the southwest corner to the northeast corner of W140C, just north of Briar
Branch. There is approximately 3-5 feet of drop across the fault in this area.

Many of the roadways north of Briar Branch within the Spring Branch Woods and Long
Point Woods subdivisions are at elevations lower than the top of bank at Briar Branch,
which limits conveyance into Briar Branch. Storm sewer systems drain these areas to
Briar Branch, but there are not many effective overland pathways and elevation to
effectively drain the surface water overflows into Briar Branch.

2.2 Land Use

The northern portion of the study area is mostly residential, while the portion along IH-10
is mostly commercial. The FEMA Effective model determined that this area is 58.8%
impervious cover and is considered fully developed. The existing conditions dynamic
model uses data from the Harris County Appraisal District (HCAD and aerial imagery to
determine that the area draining to Briar Branch is approximately 61.3% impervious. The
current land use is shown on Exhibit 3, Land Use Map.

2.3 HCFCD Facilities and Unit Numbers

Briar Branch is HCFCD Unit #W140-01-00 and is the focus of this analysis and the
proposed improvements. Briar Branch drains to Spring Branch (HCFCD Unit #W140-00-
00) near Wirt Road, and eventually Buffalo Bayou (HCFCD Unit #W100-00-00) near
Chimney Rock Road. Other channels that drain to Briar Branch within the vicinity of the
proposed improvements include an existing drainage channel between Springrock Lane
and Confederate Road named W140-01-05 connects to Briar Branch via a 72 CMP.

2.4 Right-of-Way

The purchase of the proposed regional detention facility by the Memorial City
Redevelopment Authority is final. The proposed basin is adjacent to Briar Branch, which
at this location has two drainage easements, owned by HCFCD, which total 50” wide.
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2.5 Pipelines and Utilities

The proposed detention site is crossed by an 8-inch AC water line and an 8-inch sanitary
sewer line, which are currently being relocated to a 20’ City of Houston utility easement
in order to accommodate construction of the detention basin.
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3.0 HYDROLOGY & HYDRAULICS

3.1 Analysis Objectives

The primary analysis objective was to evaluate the benefit of improvement alternatives
for Briar Branch and to demonstrate the lack of adverse impacts. Two separate models
were created to achieve these objectives: A dynamic model consisting of detailed
calculations of inlet-level areas for the purpose of evaluating improvement benefit and
reviewing potential impacts, and a watershed-level model to assist with evaluating the
potential for downstream adverse impacts. The dynamic and watershed-level models are
further described below.

For the dynamic model, the Infoworks 2D model from the TIRZ 17 Regional Drainage
Study (RDS) was extended east by approximately 4000 feet, from the proposed detention
basin site to Campbell Road, to match the limits of the FEMA Effective Model subbasin
W140C. Infoworks was also used to calculate flow rates and water surface elevations
within Briar Branch channel, using an inlet-level analysis. The dynamic model gives an
analysis of the effective model’s subbasin W140C in greater detail than is possible with a
watershed level model. The FEMA Effective Model and the existing conditions dynamic
model have approximately equivalent total drainage area sizes, and their outflow is
measured at the same location, just downstream of Campbell Road.

The existing conditions watershed hydrologic model is identical to the FEMA effective
model. The overall analysis objective for this model is to analyze the regional benefit of
improvements and provide a means to evaluate and demonstrate no adverse impacts.

3.2 Hydrologic Modeling Methodology

3.2.1 Dynamic Model Hydrology

Hydrology for the dynamic model was developed using an inlet level analysis
between Conrad Sauer Rd and Campbell Rd. See Table 1 for a summary of
contributing drainage areas for Subbasin W140C.

Drainage area boundaries were delineated utilizing 2008 LiDAR data in combination
with field visit verification. Boundaries from previous studies, as-built drawings, or
models were confirmed prior to inclusion in the study. Percent impervious values
were calculated for each drainage area based on the most recent land use data
available from Harris County Appraisal District (HCAD), and reviewed with aerial
imagery and updated as necessary. For the proposed conditions, planned storm sewer
improvements that are part of the regional solution were considered. These roadways
include both Gessner and Witte from IH-10 to Long Point Road. The slope for each
drainage area was calculated using GIS and the 2008 LiDAR data. A drainage width
parameter for each drainage area was assigned based on its physical dimensions.
Drainage area boundaries are shown on Exhibit 4, Dynamic Model Drainage System
Map.
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Losses were computed using the Green & Ampt method with loss rates set according
to the values in the TSARP white paper titled “Recommendation for: Replacing HEC-
1 Exponential Loss Function in HEC-HMS.” Note that this is different from the
FEMA effective model for Buffalo Bayou, which used calibrated values outside the
ranges recommended in the TSARP white paper; the differences between these values
is shown in Table 2.

Total subcatchment runoff volume was determined using initial abstractions for
impervious surfaces and Green & Ampt infiltration for pervious surfaces.
Subcatchment runoff routing was determined using Storm Water Management Model
(SWMM) routing utilizing two of the three normally used surfaces; impervious area
with initial abstraction, and pervious area with initial abstraction. To be consistent
with the HCFCD W151-00-00 implementation study methods, impervious area
without initial abstraction was not determined.

A comparison of FEMA effective and existing conditions dynamic model peak flows
for subbasin W140C can be found in Table 3 below. The differences between the
FEMA effective flows and the dynamic model flows can be attributed to several
factors including the Green & Ampt values differences, contributing drainage area
differences, average drainage area size, and fundamental modeling methodology
differences. A summary of modeling methods including a comparison of methods
between the FEMA effective model and the dynamic model can be found in
Appendix A.

3.2.2 HEC-HMS Model Hydrology
The FEMA effective hydrologic model was utilized to analyze the downstream
effects of the proposed regional detention basin. The dynamic model extents
match the extents of the W140C subbasin to allow comparisons between the
dynamic model and the FEMA effective model. The revised existing conditions
model is entirely identical to the effective model.

Table 3 compares the peak flow differences for key junctions along Buffalo Bayou,
Spring Branch, and Briar Branch. The comparison is between the FEMA effective
model and the revised existing conditions model.

3.3 Hydraulic Modeling Methodology

Hydraulic models were developed at an inlet-level for the dynamic model of the W140C
subbasin and at a watershed-level using HEC-RAS for the purpose of evaluating the
potential for impacts.

3.3.1 Dynamic Model Hydraulics

Hydraulics calculations for the W140C subbasin are performed with the Infoworks
ICM model. The model consists of an inlet-level analysis between Conrad Sauer
Road and Campbell Road. The study area between the proposed basin location and
Campbell Road was added to the dynamic model study area to better match the
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extents of the W140C subbasin of the FEMA effective model. Hydraulic parameters
for storm sewers and box culverts were assigned according to the Manning’s
roughness “n” values set forth in the City of Houston Infrastructure Design Manual.
Harris County Flood Control drainage channels are modeled with roughness values
according to those outlined in the HCFCD Hydrology & Hydraulics Guidance
Manual and the HCFCD Policy Criteria & Procedure Manual. Briar Branch is
modeled using one dimensional (1D) river reaches that are similar to HEC-RAS
sections, in order to more accurately define channel cross sections. Overbank flows
are handled with the Infoworks ICM 2D computation engine, as are inlet ponding and
overland flow computations.

Pipe and channel hydraulic calculations are handled using dynamic pipe flow
calculations and a 2D mesh surface for storage and surface flow routing. The
InfoWorks ICM software utilizes a combination of numeric methods for solving the
Saint Venant equations to determine hydraulic states within the model. Once
subsurface storm sewer capacity is exceeded, water will overflow onto the 2D mesh
surface (ground surface) of the model.

The 2D surface was developed using the 2008 Harris County LiDAR supplemented
with survey data in areas where topographic changes were known to have occurred.
Vertical structures within the study area are modeled as void spaces to prevent flow
through or storage within structures. Overland roughness values for the 2D surface
were developed from land use data, Harris County Appraisal District information,
aerial imagery, and field visits. The river sections for Briar Branch are linked to the
2D surface along the banks of the channel in order to represent over bank flow
entering and leaving Briar Branch.

The dynamic model has several discharge or outflow locations. Dynamic tailwater
conditions were developed where these systems are backwater-controlled. The
system outfalls include:

e W140-01-00 at Campbell Road. For the Briar Branch outfall, a tailwater
condition was developed by adjusting the timing of a stage-time rate table
developed with the FEMA effective model to match the timing of the dynamic
model.

e W151-00-00 underneath IH-10 near Witte Road. For the W151-00-00 system,
the entire storm sewer and overland flow drainage system was modeled as part
of the RDS. This model was utilized to create a dynamic water surface
elevation at the outfall.

e W156-00-00 via multiple small storm sewers east of Conrad Sauer Road.
These systems do not appear to be backwater controlled so a dynamic
tailwater was not used.

e W140-00-00 via a 96” RCP under Nuens Road. This system also did not use
a dynamic tailwater.

3.3.2 HEC-RAS Model Hydraulics
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There is an overlap between the dynamic model and the watershed-level models
which is approximately 2700 feet in length, between Blalock Road and Campbell
Road. While these two models vary greatly in their methods and calculations, there is
a high degree of correlation between their computed water surface elevations, as
shown in Table 4.

A set of Revised Existing Conditions HEC-RAS Models were created for Briar
Branch, Spring Branch, and Buffalo Bayou by updating the flow distributions in the
FEMA effective models per the Effective HEC-HMS model. Flow tables from the
effective HEC-RAS model did not match the peak flow values from the FEMA
effective HEC-HMS model. No changes to the SVSQ tables, channel geometry, or
computational parameters were made.

3.4 Existing Conditions
The results of the existing conditions dynamic model are shown in Exhibit 5, Existing
Conditions 10-Year Inundation Map. This model indicates several limitations of the
existing drainage system.
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4.0 PROPOSED DRAINAGE PLAN

4.1 Description

Improvements to the Briar Branch watershed are proposed to be constructed in three
phases. First, a detention basin is proposed to provide a mitigation bank for a future
regional solution. The second phase would include channel conveyance improvements
upstream of the proposed detention basin to increase conveyance into the basin and lower
water surface elevations in Briar Branch. A third phase would include storm sewer
conveyance improvements to increase conveyance to the channel and lower the water
surface elevations in the neighborhoods adjacent to Briar Branch between Gessner Road
and Bunker Hill Road.

Only the first of these three phases, the proposed detention basin, is planned for
construction at this time. This impact analysis refers to the first phase as the “proposed
conditions” and to all subsequent phases as the “future regional solution”. Only the
proposed detention basin is discussed in this section; the future regional solution is
discussed in chapter 5, below.

4.2 Hydrologic Analysis

A storage node representing the proposed basin was added to the existing conditions
dynamic model, as were links representing the inflow and outflow structures. The node
was given a stage-storage curve, which was calculated using the areas bounded by the
contours generated with AutoCAD Civil3D.

The proposed conditions dynamic model outflow results were then modeled in HEC-
HMS to by modifying the TC & R values for subbasin W140C such that the resulting
difference peak flow rate from the existing to the proposed analysis closely resemble the
change in peak flow rate produced by the existing and proposed dynamic models. No
other changes were made to the HEC-HMS models. Table 5 shows the hydrologic
results; the comparison is between the revised existing conditions model and the
proposed conditions (Basin-Only) model.

Exhibit 6, Proposed Basin-Only 10-Year Inundation Reduction Map shows the flood-
reduction benefits of the proposed basin for the target area.

4.3 Hydraulic Analysis

The proposed basin was analyzed for upstream and downstream impact. Exhibit 7,
Proposed Basin-Only Dynamic Model Impact Analysis Results shows the changes in
water surface elevation in the channel for the area nearest the pond, as calculated by the
proposed conditions dynamic model.

A proposed conditions HEC-RAS model was developed using the geometry of the FEMA
effective model and the flow rates of the proposed conditions HEC-HMS model. This
model was used to evaluate hydraulic impacts downstream of the basin, which are shown
in Exhibit 8, Proposed Basin-Only Watershed Level Impact Analysis Results. Table 6
shows the calculated hydraulic impacts at corresponding HEC-HMS junctions
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downstream of the proposed detention basin. It demonstrates that the basin has no
adverse hydraulic impact on Briar Branch, Spring Branch, or Buffalo Bayou for the 100-
year event.

4.4 Detention Basin Layout
4.4.1 Detention Layout
Due to the highly developed characteristic of the watershed, minimal undeveloped
land is available for detention. An 8.23-acre tract was identified and obtained by
TIRZ 17 for use in providing drainage improvements to areas neighboring TIRZ 17
north of IH-10. A regional detention basin on this tract is the focus of this report.

Multiple alternatives for the basin were designed, evaluated, and considered.
Through the design review process with the Harris County Flood Control District, a
preferred alternative was selected which features a dry bottom, tapered side slopes, a
maintenance access ramp, and concrete pilot channels. This design meets all
maintenance criteria outlined in the District’s Policy, Criteria & Procedure Manual.
The proposed basin stage-storage curve is shown in Appendix E, Preferred Basin
Layout Volume Analysis.

4.4.2 Basin Volume Allocation

The proposed basin is designed to function as a component of a regional flood
damage reduction project that includes channel improvements to lower the water
surface elevation in the channel and storm sewer improvements to efficiently convey
runoff from the adjacent neighborhood to the channel. The approximate volume of
the basin is 44.4 ac-ft during the 100-yr event. Additionally, the basin will serve as
mitigation for the future development of the adjacent tract of land located between the
basin and IH-10 (ldentified as Future Detention Tract on Exhibit 6). This report
documents that the proposed basin provides mitigation for the entire 6.78 acre tract
being improved from 64% impervious to 100% impervious. Using the most recent
City of Houston criteria for detention volumes, the basin volume allocated for the
tract of land is approximately 1.4 acre-feet, as shown in Appendix E. 3.3 acre-feet is
dedicated for the TIRZ 17 Capital Improvement Projects Gessner and Witte. The
remaining 39.7 Ac-ft, or approximately 89% of the 100-year basin volume, is
dedicated for flood damage reduction. This information is summarized in Chart 1:
Basin Volume Allocation.
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Chart 1: Basin Volume Allocations
@ Community Flood Damage Reduction
(39.7 Ac-ft, 89%)

O Gessner and Witte Roadway Improvements
(3.3 Ac-ft, 7%)

M Prop Basin Site Redevelopment
(1.4 Ac-ft, 3%)

4.5 Right-of-Way Requirements
The proposed detention basin site has already been purchased by TIRZ 17. No additional
right-of-way is required for this phase of the project.

4.6 Special Erosion Control Features
The proposed detention basin will utilize concrete low-flow channels in the basin bottom,
as well as armored slope protection at the inflow weir.

4.7 Stormwater Quality Enhancements

Stormwater quality enhancements were considered for the basin. Per direction by
HCFCD, off-line detention basin water quality features are not considered effective and
have not been added.

Stormwater quality enhancements will be considered for future regional drainage
improvements during the preliminary engineering phase.

4.8 Potential Pipeline and Utility Conflicts

An existing 8” waterline and an existing 8” sanitary sewer line cross the proposed
detention basin site. These will be relocated to run along the south and east property
edges within a dedicated 20’ utility easement. Utility relocation efforts are currently
under way.

4.9 Geotechnical Requirements

A geotechnical investigation was commissioned by LAN on behalf of the Memorial City
Redevelopment Authority on June 13, 2011, and performed by Geotest Engineering, Inc.
The report of findings, titled “Geotechnical Investigation” and dated August 19, 2011, is
attached as Appendix G. This investigation included drilling and sampling six soil
borings to depths from 20 to 30 feet and performing appropriate laboratory tests on

Ln Page 15 of 27




Briar Branch Stormwater Detention Basin
Impact Analysis Report (Unit W140-01-00)

recovered soil samples. The geotechnical report was reviewed and approved by HCFCD
on August 2", 2012. The principal findings include:

e Soils include Addicks-Urban land complex and Gessner-Urban land complex,
based on USDA NRCS database information.

e The subsurface soils consist predominately of cohesive soils to the termination
depths, with intermittent cohesionless soils encountered in three borings.

e Groundwater was encountered during drilling at depths ranging between 15.3 feet
and 24 feet.

e Recommended stable slope, based on the results of slope stability analysis and
HCFCD requirements, is 3:1 along the north and west banks and 4:1 along the
east and south banks.

e Based on the presence of cohesionless soils, it is recommended that at the toe and
bottom of the eastern and southern banks of the detention basin be covered with a
low permeability clay liner or geotextile fabric to prevent erosion.

e Dewatering may be required to lower and maintain the groundwater level at least
five feet below the level of excavation prior to and during the excavation.

4.10 Environmental Issues

A Phase | Environmental Site Assessment (ESA) for the W140 Detention Basin was
conducted as part of the feasibility study prior to the TIRZ 17 RDA’s purchase of the
property (LAN, August 2011). This ESA is included as Appendix H to this report. The
ESA identified three (3) potential Recognized Environmental Conditions and
recommended further investigation of only one of these sites to determine soil handling
and disposal requirements.

Subsequent soil sampling and analyses indicate that the soil at the site does not require
any special protective measures during excavation other than normal dust suppression
and is not a waste requiring regulated means of disposal. These analyses further indicate
that the soils at the site pose no threat of adverse environmental impact (GSI
Environmental, December 2011 and Geotest Engineering, October 2011). These reports
are included as Appendix | and Appendix J to this report.

4.11 Maintenance Access Plan Requirements
Maintenance access to the proposed detention basin is via a 20’ wide permanent joint
access easement on the east side of the property, which connects the site to the west-
bound IH-10 frontage road. Maintenance access paths within the site include:
e A 50’ maintenance access berm between the western property line and the
detention basin top bank
e A 30’ maintenance access berm between the northern property line and the
detention basin top bank
e A 45’ maintenance access berm, including 20’ of which are concrete-paved,
between the eastern property line and the detention basin top bank
e A 30’ maintenance access berm between the southern property line and the
detention basin top bank
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e A 20’ maintenance access ramp in the southeast corner of the site to allow access
from the paved access drive into the basin bottom.

4.12 Operation Plan for Pumped Detention basins

This facility will not be pumped, so no operation plan is required. Pumped detention was
considered as an option for the proposed basin, but was not pursued given a lifecycle cost
that was unacceptably higher than a traditional basin and a volume increase of only 27%.
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5.0 FUTURE REGIONAL DRAINAGE SOLUTION

5.1 Description

Improvements to the Briar Branch watershed are proposed to be constructed in three
phases. The first phase includes the detention basin discussed in Chapter 4, above. The
next phase will include channel conveyance improvements upstream of the proposed
detention basin to lower water surface elevations in Briar Branch. A third phase would
include storm sewer conveyance improvements to increase conveyance to the channel
and lower the water surface elevations in the neighborhoods adjacent to Briar Branch
between Gessner Road and Bunker Hill Road. This section details the last two phases,
which are referred to here as the “Future Regional Solution”.

5.2 Hydrologic Analysis

Just as the proposed conditions dynamic model discussed in section 4.2 above was
created from the existing conditions dynamic model, the Future Phase 2 (Channel
Improvements) and Future Phase 3 (Storm Sewer Improvements) dynamic models build
on the Proposed Phase 1 (Pond-Only) dynamic model. All dynamic modeling was
performed in Infoworks ICM. The future regional solutions models include changes to
the Briar Branch channel sections as well as the storm sewers which convey storm flows
into the channel. These components are shown on Exhibit 9, Future Regional Solution
Components Map.

It is important to note that these improvements are not intended for construction or
permitting at this time. All sizes are subject to change as part of the Briar Branch
Channel Improvements Preliminary Engineering Report, which is currently under
production. The sizes and sections shown represent a potential scenario but are intended
only for general information. All future projects must prove no-impact status
independently from this report. The flood damage reduction benefits that the future
projects offer is shown on Exhibit 10, Future Regional Solution 10-Year Inundation
Reduction Map. The future regional solution will offer substantial flood damage
reduction benefit for the areas upstream of Bunker Hill Drive. Although the results are
preliminary and not intended for construction or permitting at this time, the water surface
elevations for the nodes which are shown on Exhibit 10 are quantified in Table 7, Future
Regional Solutions Node Results.

The future phase 2 and future phase 3 dynamic model outflow results were then modeled
in HEC-HMS in a similar fashion as the basin only analysis by modifying the TC & R
values for subbasin W140C such that the resulting difference peak flow rate from the
existing to the future analysis closely resemble the change in peak flow rate produced by
the existing and future dynamic models. No other changes were made to the HEC-HMS
models. Table 8 shows the hydrologic results; the comparison is between the Revised
Existing Conditions model, the Future Phase 2 (Channel Improvements) model, and the
Future Phase 3 (Storm Sewer Improvements) model.
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5.3 Hydraulic Analysis

As discussed in section 4.3, above, the future regional solutions hydraulic models were
developed from the FEMA effective geometry and the future regional solutions HEC-
HMS flows. The results of this model are also displayed in Table 9; the comparison is
between the Revised Existing Conditions model, the Future Phase 2 (Channel
Improvements) model, and the Future Phase 3 (Storm Sewer Improvements) model.

Results of the future regional solution impact analysis efforts are shown on Exhibit 11,
Future Regional Solution Dynamic Model Impact Analysis Results and Exhibit 12,
Future Regional Solution Watershed Level Impact Analysis Results.

5.4 Detention & Channel Layout
5.4.1 Detention Layout
Detention will be required to mitigate the impacts of any future regional solution.
Detention is the first phase of the regional plan, and is discussed in detail in chapter 4,
above.

Modifications to the basin inflow weir will be necessary as part of construction of
channel conveyance improvements. The basin inflow weir has been designed so that
steel sheet piling can be cut off or welded onto the basin inflow weir in such a way
that the major concrete structures need not be modified.

5.4.2 Channel Layout

Future channel improvements will be necessary to meet the project objectives
discussed in Section 1.3 and fully utilize the detention basin discussed in this study.
The channel improvements which were modeled include a rectangular concrete low
flow channel (8* wide x 4’ high) and trapezoidal concrete channel similar to the
existing channel downstream of Bunker Hill. Storm sewer improvements are also
planned to increase conveyance into the channel; preliminary information on these
improvements, including outfall size, location, and flowrate, are shown on Exhibit 9,
Future Regional Solution Components Map. The future regional solution was
modeled with InfoWorks ICM in order to quantify potential future water surface
elevation (WSEL) decreases and ensure that future projects can feasibly achieve no-
impact. Results are shown on Exhibit 13, Proposed and Future Briar Branch Channel
Profile Results.

5.5 Right of Way
The future regional solution construction will be designed to fit in the existing ROW and
easements where possible. No significant ROW acquisitions are planned.

5.6 Other Requirements
5.6.1 USACE Jurisdictional Determination
LAN, on behalf of TIRZ 17, requested a U.S. Army Corps of Engineers (ASACE)
jurisdictional determination on February 3", 2012.  USACE responded on February
20™ 2013 that Briar Branch between Gessner Road and 1730 LF downstream of
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Bunker Hill Rd “does not contain waters of the United States. Therefore, any work,
structures, or the discharge of fill material on the project site is not subject to Section
10 of the Rivers and Harbors Act or Section 404 of the Clean Water Act (CWA) and
does not require a Department of the Army permit.” The letter of jurisdictional
determination has been attached as Appendix J.

5.6.2 W151-00-00 Interaction

The intent of this impact analysis report is to demonstrate no adverse impact to the
contributing drainage area to the basin, the area downstream of the basin, and to the
W151-00-00 watershed. W151-00-00 experiences ancillary benefits from the W140-
01-00 regional solution in the form of reduced flows contributing to W151. Benefits
to W151-00-00 as a result of the W140-01-00 regional solution are dependent on the
chosen channel configuration. There are no intentions of utilizing flow reductions to
W151-00-00 to mitigate for any flow increases to W151-00-00. The ancillary benefits
to W151-00-00 are to remain as benefits to W151-00-00.
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6.0 CONCLUSION

The proposed regional detention basin located 1300 feet east of Bunker Hill Road and
south of Briar Branch is the first phase of a planned regional solution that includes future
channel improvement and storm sewer improvement phases. The future improvement
phases are located upstream of the proposed basin between the basin and Gessner Road.

The proposed basin meets all maintenance criteria outlined by HCFCD. TIRZ 17 will
maintain the proposed basin for up to three years. Upon completion of the standard 1-
year establishment period, TIRZ 17 will file for maintenance responsibility transfer to
HCFCD. The proposed basin includes 44.4 acre feet of total volume, of which 39.7 acre
feet will be used for flood damage reduction.

The proposed basin as a standalone project was reviewed for impacts to the immediate
and adjacent areas, and to the region downstream of the basin. The basin was analyzed
using a dynamic 2D model. Results from this analysis were reviewed at an inlet level
and at a watershed level for potential impacts. The preferred basin alternative has no
adverse hydraulic impact up to and including the 100-year event.

In addition to the basin as a standalone project, the future regional solution was also
analyzed. The future regional solution will lower water surface elevations in Briar
Branch channel up to 2.0 feet for the 10-yr event and up to 1.5 feet for the 100-year
event. The analysis demonstrates that the future regional solution will have no adverse
hydraulic impact up to and including the 100-yr event. The channel and storm sewer
improvements are not intended for construction at this time. The basin as a standalone
project is recommended for approval, permitting, and construction.
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Table 1: Drainage Area
Information for Subbasin W140C

Drainage | Impervious
Model Area (Ac) (%)
FEMA Effective 1760 58.2%
Dynamic Model 1984 61.3%
Table 2: Loss Rate Information for Subbasin W140C
Impervious 100-Year | 100-Year
Model Method (%) TC (hrs)|R (hrs)|Parameters [ Q (CFS) Runoff
13.2" - 3.61"
FEMA Effective |Green & Ampt 58.2 0.55 9.93 | Calibrated 1088 [= 9.59"
Revised Existing 13.2" - 3.61"
(HMS) Green & Ampt 58.2 0.55 9.93 | Calibrated 1088 [= 9.59"
Revised Existing TSARP 13.2" - 1.11"
(Infoworks) Green & Ampt 61.3 n/a n/a |Whitepaper 1989 |=12.09"
Table 3: Existing Peak Flow Comparisons
10-yr 10-yr 100-yr 100-yr
FEMA Existing FEMA Existing
Effective | Conditons |Difference| Effective | Conditons |Difference
Location Flow (CFS)|Flow (CFS) (%) Flow (CFS)|Flow (CFS) (%)
Briar Branch @ Campbell Rd 589 589 0.00% 1088 1088 0.00%
Briar Branch @ Spring Branch 1158 1158 0.00% 2142 2142 0.00%
Spring Branch @ Buffalo Bayou 3853 3853 0.00% 7104 7104 0.00%
Buffalo Bayou @ W138-00-00 8093 7953 -1.73% 15757 15423 -2.12%
Buffalo Bayou @ W137-00-00 8390 8152 -2.84% 16564 15903 -3.99%
Buffalo Bayou @ Woodway Dr 8437 8431 -0.07% 16690 16676 -0.08%
Buffalo Bayou @ W129-00-00 8840 8840 0.00% 17497 17497 0.00%
Buffalo Bayou @ Montrose Blwd. 8535 8535 0.00% 17393 17393 0.00%
Buffalo Bayou @ White Oak Bayou 38563 38563 0.00% 59499 59499 0.00%
Buffalo Bayou @ End 39606 39606 0.00% 61636 61636 0.00%
Table 4: Existing Water Surface Elevation Comparisons
Existing Existing Existing Existing
RAS HEC-RAS Infoworks HEC-RAS Infoworks
Location Station WSEL* (10-yr) | WSEL* (10-yr) | WSEL* (100-yr) |WSEL* (100-yr)
Adkins Rd. 13075.6 72.69 73.18 72.50 74.07
13030.8 72.52 73.03 72.33 73.87
12896.2 72.31 72.91 72.12 73.74
12527.9 72.00 72.64 71.81 73.44
Anne St. 12065.3 71.48 72.15 71.30 72.92
11519.3 70.75 71.09 70.57 71.88
11029.3 70.13 70.14 69.95 70.94
Campbell Rd. [11002.1 70.11 70.01 69.93 70.77
10923.3 69.87 69.62 69.71 70.27
End of W140C [10764.8 69.80 69.27 69.63 69.83

*WSEL = Water Surface Elevation
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Table 5: Proposed Peak Flow Comparisons
10-Year 100-Year
Existing Prop Phase 1 Existing Prop Phase 1
Conditons | (Pond-Only) | Difference | Conditons | (Pond-Only) | Difference
Location Flow (CFS) | Flow (CFS) (%) Flow (CFS) | Flow (CFS) (%)
Briar Branch @
Campbell Rd 589 557 -5.35% 1088 999 -8.20%
Briar Branch @
Spring Branch 1158 1124 -2.93% 2142 2047 -4.42%
Spring Branch @
Buffalo Bayou 3853 3814 -1.00% 7104 7008 -1.35%
Buffalo Bayou @
W138-00-00 7953 7951 -0.03% 15423 15405 -0.11%
Buffalo Bayou @
W137-00-00 8152 8150 -0.03% 15903 15884 -0.12%
Buffalo Bayou @
Woodway Dr 8431 8428 -0.04% 16676 16656 -0.12%
Buffalo Bayou @
W129-00-00 8840 8813 -0.31% 17497 17475 -0.12%
Buffalo Bayou @
Montrose Biwd. 8535 8527 -0.09% 17393 17361 -0.19%
Buffalo Bayou @
White Oak Bayou 38442 38427 -0.04% 59250 59189 -0.10%
Buffalo Bayou @
End 39606 39592 -0.04% 61636 61576 -0.10%
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Table 6: Proposed Water Surface Elevation Comparisons

10-Year 100-Year
Prop Phase 1 Prop Phase 1
Exist | (Pond-Only) Exist | (Pond-Only)
Location WSEL* WSEL* Diff. (ft) JWSEL* WSEL* Diff. (ft)

Briar Branch @

Campbell Rd 69.80 69.71 -0.09 | 72.25 72.15 -0.10
Briar Branch @

Spring Branch 32.76 32.63 -0.13 | 72.25 72.15 -0.10
Spring Branch @

Buffalo Bayou 26.11 26.07 -0.04 | 29.35 29.26 -0.09
Buffalo Bayou @

W 138-00-00 39.16 39.15 -0.01 47.14 47.12 -0.02
Buffalo Bayou @

W137-00-00 36.73 36.72 -0.01 44.52 44.50 -0.02
Buffalo Bayou @

Woodway Dr 35.96 35.94 -0.02 | 43.68 43.66 -0.02
Buffalo Bayou @

W129-00-00 33.03 33.02 -0.01 40.68 40.66 -0.02
Buffalo Bayou @

Montrose Biwd. 30.59 30.59 0.00 37.66 37.64 -0.02
Buffalo Bayou @

White Oak Bayou| 22.33 22.32 -0.01 30.44 30.42 -0.02
Buffalo Bayou @

End 0.08 0.08 0.00 7.09 7.07 -0.02

*WSEL = Water Surface Elevation
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Table 7: Future Regional Solution Node Results

10-Year WSEL (ft)

100-Year WSEL (ft)

Future Future
Future Proposed|Future Phase 3 Future Proposed|Future Phase 3

Label Proposed|Future Phase 3 |Phase 1l |Phase2 |[(Storm Proposed|Future Phase 3 |Phase 1l |Phase2 [(Storm

(See Phase 1 [Phase2 |(Storm (Pond- (Channel [Sew Phase 1 |[Phase 2 |(Storm (Pond- (Channel [Sew
Exhibit (Pond- (Channel [Sew Only) Impvs) Impvs) (Pond- (Channel [Sew Only) Impvs) Impvs)
Node 10) Existing [Only) Impvs) Impvs) Diff. Diff. Diff. Existing |Only) Impvs) Impvs) Diff. Diff. Diff.

C092 A 85.28 85.28 85.27 84.82 0.00 -0.01 -0.46 86.27 86.27 86.27 85.96 0.00 0.00 -0.31
C065 B 82.38 82.38 82.34 81.13 0.00 -0.04 -1.24 83.01 83.01 82.98 81.91 0.00 -0.03 -1.10
C055 C 81.59 81.59 81.53 80.83 0.00 -0.06 -0.76 82.19 82.19 82.14 81.57 0.00 -0.05 -0.63
coa7 D 81.01 81.01 80.93 80.60 0.00 -0.07 -0.41 81.62 81.62 81.55 81.32 0.00 -0.07 -0.30
C035 E 80.77 80.77 80.71 80.45 0.00 -0.06 -0.32 81.38 81.38 81.32 81.17 0.00 -0.06 -0.21
Ccoo4 F 80.35 80.35 80.32 80.23 0.00 -0.03 -0.12 80.91 80.87 80.84 80.91 -0.04 -0.07 0.00
3146769 G 80.25 80.24 80.12 79.94 -0.01 -0.13 -0.30 80.83 80.79 80.71 80.58 -0.04 -0.12 -0.25
D12 H 80.45 80.45 80.26 79.84 0.00 -0.19 -0.62 81.04 81.04 80.95 80.73 0.00 -0.09 -0.31
3146601 I 80.37 80.37 80.24 80.04 0.00 -0.13 -0.33 80.92 80.91 80.84 80.65 -0.01 -0.08 -0.26
B48 J 83.54 83.52 83.38 82.99 -0.02 -0.16 -0.55 84.95 84.94 84.80 84.54 -0.01 -0.15 -0.41
B36 K 81.43 81.43 81.05 80.02 0.00 -0.39 -1.41 83.00 82.93 82.85 82.52 -0.07 -0.15 -0.48
B29 L 80.64 80.64 80.28 79.30 0.00 -0.36 -1.34 81.70 81.67 81.52 80.96 -0.04 -0.19 -0.74
B18 M 79.89 79.86 79.35 78.89 -0.03 -0.54 -1.00 80.67 80.56 80.23 80.23 -0.11 -0.44 -0.44
IH-10 JUNCTION_EO1 (N 79.52 79.51 79.48 78.44 -0.01 -0.04 -1.08 80.27 80.27 80.25 80.08 0.00 -0.02 -0.18
20116 0] 79.58 79.55 79.58 79.12 -0.03 -0.01 -0.46 80.14 80.10 80.13 80.10 -0.03 -0.01 -0.03
6029708 P 80.06 80.06 80.02 79.91 0.00 -0.04 -0.15 80.51 80.51 80.44 80.34 0.00 -0.07 -0.18
20132 Q 79.44 79.44 79.31 79.05 -0.01 -0.13 -0.39 79.97 79.97 79.86 79.79 0.00 -0.11 -0.18
20142 R 79.48 79.48 79.33 78.96 -0.01 -0.15 -0.52 79.95 79.95 79.82 79.74 0.00 -0.13 -0.21
5005 S 78.53 78.48 78.53 78.51 -0.05 0.00 -0.02 78.84 78.81 78.82 78.81 -0.02 -0.02 -0.03
W14001_stal6681 T 75.25 74.92 75.10 75.00 -0.33 -0.15 -0.25 76.63 76.06 76.24 76.27 -0.57 -0.38 -0.35
4165583 U 77.21 76.96 77.03 76.98 -0.25 -0.18 -0.23 78.78 78.76 78.71 78.60 -0.02 -0.07 -0.18
6029809 \Y; 77.03 76.87 76.93 76.91 -0.16 -0.10 -0.12 77.67 77.55 77.63 77.61 -0.12 -0.04 -0.05
5816 w 75.40 75.06 75.40 75.39 -0.34 0.00 -0.01 77.21 76.93 77.22 77.19 -0.28 0.00 -0.02
W1400105 sta0213 X 74.99 74.54 75.00 74.99 -0.45 0.00 -0.01 76.92 76.32 76.87 76.92 -0.60 -0.06 0.00
5861 Y 75.64 75.62 75.63 75.61 -0.01 -0.01 -0.03 76.31 76.15 76.31 76.25 -0.16 0.00 -0.07
5826 z 75.12 74.81 75.12 75.10 -0.31 0.00 -0.02 76.19 75.97 76.18 76.17 -0.22 -0.01 -0.03

12N
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Table 8: Future Regional Solution Peak Flow Comparisons

10-Year 100-Year
Future Future Future
Phase 2 Phase 3 Phase 2 Future
Existing | (Channel (Storm Existing | (Channel Phase 3
Conditons| Impvs) Sew Impwvs) Conditons| Impvs) (Storm Sew
Flow Flow Flow Flow Flow Impvs)
Location (CFS) (CFS) |Diff. (%) (CFS) |[Diff. (%)] (CFS) (CFS) |Diff. (%)|Flow (CFS)|Diff. (%)
Briar Branch @
Campbell Rd 589 557 -5.35% 577 -1.94% 1088 1038 -4.59% 1037 -4.72%
Briar Branch @
Spring Branch 1158 1124 -2.93% 1144 -1.16% 2142 2089 -2.44% 2088 -2.51%
Spring Branch @
Buffalo Bayou 3853 3814 -1.00% 3836 -0.44% 7104 7050 -0.77% 7048 -0.79%
Buffalo Bayou @
W138-00-00 7953 7951 -0.03% 7953 0.00% 15423 15414 | -0.06% 15414 -0.06%
Buffalo Bayou @
W137-00-00 8152 8150 -0.03% 8152 0.00% 15903 15893 | -0.06% 15893 -0.06%
Buffalo Bayou @
Woodway Dr 8431 8428 -0.04% 8431 -0.01% | 16676 16666 | -0.06% 16666 -0.06%
Buffalo Bayou @
W129-00-00 8840 8813 -0.31% 8830 -0.12% | 17497 17485 |-0.07% 17485 -0.07%
Buffalo Bayou @
Montrose Blivd. 8535 8527 -0.09% 8533 -0.03% | 17393 17376 | -0.10% 17375 -0.10%
Buffalo Bayou @
White Oak Bayou 38442 38427 |-0.04% 38436 -0.02% | 59250 59216 |-0.06% 59215 -0.06%
Buffalo Bayou @
End 39606 39592 |-0.04% 39600 -0.01% | 61636 61603 |-0.05% 61602 -0.06%

12N
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Briar Branch Stormwater Detention Basin
Impact Analysis Report (Unit W140-01-00)

Table 9: Future Regional Solution Water Surface Elevation Comparisons

10-Year 100-Year
Future Phase 2 Future Phase 3 Future Phase 2 Future Phase 3
Exist |(Channel Impvs) (Storm Sew Impvs) Exist |(Channel Impvs) (Storm Sew Impvs)
Location WSEL* WSEL (ft) Diff. (ft) WSEL (ft) Diff. (ft)] WSEL* WSEL (ft) Diff. (ft) WSEL (ft) Diff. (ft)

Briar Branch @

Campbell Rd 69.80 69.73 -0.07 69.69 -0.11 | 72.25 7217 -0.08 72.16 -0.09
Briar Branch @

Spring Branch 32.76 32.71 -0.05 32.68 -0.08 | 35.82 35.68 -0.14 35.67 -0.15
Spring Branch @

Buffalo Bayou 26.11 26.09 -0.02 26.09 -0.02 | 29.35 29.30 -0.05 29.30 -0.05
Buffalo Bayou @

W 138-00-00 39.16 39.15 -0.01 39.15 -0.01 | 47.14 47.13 -0.01 47.13 -0.01
Buffalo Bayou @

W137-00-00 36.73 36.72 -0.01 36.72 -0.01 | 44.52 44.51 -0.01 44.51 -0.01
Buffalo Bayou @

Woodway Dr 35.96 35.95 -0.01 35.95 -0.01 | 43.68 43.67 -0.01 43.67 -0.01
Buffalo Bayou @

W129-00-00 33.03 33.03 0.00 33.02 -0.01 | 40.68 40.67 -0.01 40.67 -0.01
Buffalo Bayou @

Montrose Blvd. 30.59 30.59 0.00 30.59 0.00 | 37.66 37.65 -0.01 37.65 -0.01
Buffalo Bayou @

White Oak Bayou] 22.33 22.33 0.00 22.33 0.00 | 30.44 30.43 -0.01 30.43 -0.01
Buffalo Bayou @

End 0.08 0.08 0.00 0.08 0.00 7.09 7.08 -0.01 7.08 -0.01

*WSEL = Water Surface Elev ation
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Proposed Dynamic Model Impact Analysis Results
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PROPOSED CONDITIONS INCLUDE ONLY %é’ 2
1o [ <

THE PROPOSED DETENTION BASIN WITHOUT
CHANNEL OR STORM SEWER IMPROVEMENTS.

FEMA Prop Difference| FEMA Prop Difference
Node| Station |Effective| Existing | Phase 1 (ft) Effective| Existing | Phase 1 (ft)
1 21026 - 80.25 80.25 0.00 - 80.87 80.81 -0.06
2 20481 - 80.09 80.06 -0.03 - 80.99 80.74 -0.25
3 19981 - 80.07 80.07 0.00 - 80.92 80.73 -0.19
4 19701 - 80.12 80.10 -0.02 - 80.97 80.78 -0.19
5 19481 - 79.42 79.38 -0.04 - 80.02 79.97 -0.05
6 18066 - 77.48 77.45 -0.04 - 78.47 78.28 -0.19
7 16821 - 75.27 74.93 -0.34 - 76.65 76.10 -0.55
8 16756 - 75.26 74.93 -0.33 - 76.64 76.10 -0.54
9 16681 - 75.25 74.92 -0.33 - 76.63 76.06 -0.57
10 15863 - 74.86 74.32 -0.54 - 76.42 75.64 -0.78
11 15381 - 74.73 74.08 -0.65 - 75.93 75.37 -0.56
12 14232 - 73.96 73.47 -0.49 - 75.03 74.55 -0.48
13 13031 72.52 73.03 72.65 -0.38 72.33 73.87 73.50 -0.37
14 12065 | 71.48 72.15 71.85 -0.31 71.30 72.92 72.59 -0.33
15 | 11029 | 70.13 69.62 69.44 -0.18 69.95 70.27 69.96 -0.30
16 10765 | 69.80 69.27 69.11 -0.17 69.63 69.83 69.57 -0.26

(a)

Legend

O Analysis Nodes
Proposed Detention Pond
-------- Effective Model Cross Sections
FEMA Effective Floodplains
I 1 100-Year
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Proposed Watershed Model Impact Analysis Results C S, Nl 77 4417 Ac '
Exist. Cond|Prop. Cond Exist. Cond | Prop. Cond Exist. Cond|Prop. Cond Exist. Cond | Prop. Cond é‘ .
10-Year 10-Year |Difference 10-Year 10-Year Difference|] 100-Year | 100-Year |Difference| 100-Year 100-Year |Difference (At White Oak Bayou)
Node | Flow (CFS) |Flow (CFS)| (CFS) WSEL WSEL () | Flow (CFS)|Flow (CFS)| (CFS) WSEL WSEL (ft) -
1 589 557 -32 69.80 69.63 -0.17 1088 999 -89 72.25 72.15 -0.1 % s (End of Buffalo B
2 1158 1124 -34 32.76 32.63 -0.13 2142 2047 -95 35.82 35.56 -0.26 o < Yr' E
3 3846 3807 -39 39.62 39.55 -0.07 7125 7031 -94 44.09 43.98 -0.11 P © D109702 S
4 3853 3814 -39 26.11 26.07 -0.04 7104 7008 96 29.35 29.26 -0.09 2 3 2 I 612 Acf =
[ — . —— e
5 7953 7951 -2 39.16 39.15 -0.01 15423 15405 -18 47.14 47.12 -0.02 o =3 E —
6 8155 8153 -2 38.74 38.73 -0.01 15905 15888 -17 46.75 46.73 -0.02 rEn 5
7 8152 8150 2 36.73 36.72 -0.01 15903 15884 19 44.52 44.50 0.02 | BAMAST O m N2 ALABAMA ST
8 8431 8428 3 35.96 35.94 -0.02 16676 16656 20 43.68 43.66 -0.02 ALA Z =~ DATE: APR 2013
9 8840 8813 -27 33.03 33.02 -0.01 17497 17475 -22 40.68 40.66 -0.02 = il 2 SCALE: AS NOTED
10 8535 8527 -8 30.59 30.59 0.00 17393 17361 -32 37.66 37.64 -0.02 PROPOSED CONDITIONS INCLUDE ONLY EXHIBIT NUMBER
11 38563 38549 -14 22.33 22.32 -0.01 59499 59438 -61 30.44 30.42 -0.02 THE PROPOSED DETENTION BASIN WITHOUT
12 | 39606 | 39502 | A4 0.08 0.08 000 | 61636 | 61576 | 60 7.09 7.07 20.02 N CHANNEL OR STORM SEWER IMPROVEMENTS. | 8 OF 13
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FUTURE REGIONAL SOLUTION

Exist Prop Future Regional |Exist 10yr |Prop 10yr |Future (Phase 3) |Exist 100yr |Prop 100yr |Future (Phase 3)
Qutfall Location Outfall Outfall Solution Qutfall |Peak Flow |Peak Flow |10yr Peak Flow |Peak Flow (Peak Flow |100yr Peak Flow
Num.|Project Name {Briar Branch Station) |Size Size® Size™™ Rate (CFS) |Rate (CFS)™ |Rate (CF5)™* Rate (CFS) |Rate (CFS)™ |Rate (CF5)™*

1 |Morth Gessner Road 21026 36" RCP 36" RCP 36" RCP 72.7 727 69.9 78.6 78.4 83.2
2 |Larston Inlets 20481 15" RCP 15" RCP 36" CMP 7.7 7.6 15.9 7.8 7.8 16.6
3 |Wwitte Road 19481 2-48" RCP | 2-48" RCP 5'%4' RCB 203.8 198.7 314.2 243.1 234.4 359.6
4 |Demaret Lane 19161 24" CMP | 24" CMP 30" CMP 12.1 12.1 26.9 12.0 12.0 26.8
5 |windhover Lane 18066 2-24" CMP| 2-24" CMP 36" CMP 30.2 30.1 42.7 30.1 29.9 41.2

* Proposed Project includes only the basin. Only the basin is intended for permitting, approval, and construction at this time.

**Future Regional Solution is preliminary. All sizes and flow rates are subject to change. Separate impact analyses will be submitted for future projects at a future
date.

o

e

.

oo Ly
[ 93334
"hnuu‘:ﬂm W"‘"

b S W T

Al

0
i

TYPICAL SECTION A—A Legend
96 -
|__ 50" ROW __| Existing Storm Sewers
, 92 |/ / / /| Proposed Detention Basin (Phase 1)
132|.|E|h_l1|:A NTENANCE T 88 |:| Future Channel Improvements (Phase 2)
1 - Future Storm Sewer Improvements (Phase 3)
— 1:1 CONCRETE 84

/ / SIDE SLOPES

RECTANGULAR

80 0 250 500 1,000
P, F-ct

CONCRETE
LOW—FLOW

HANNFI

_FL 67.5¢

DATE|APPR

DESCRIPTION

TANNEL

ﬁ»‘ PROPOSED PIPE SIZES ARE SUBJECT

SRR,
b1l B S

— H'PH :""";

OUTFALL SIZES WILL REQUIRE
A SEPARATE IMPACT ANALYSIS.

Future Development Tract

LR W e

- f ‘l!i". l:’ .l 1

v

S R

oA

l\.l!ll !!' A
7.'ifll.=i [
X a0 il §
L ) Ft:' 13 ; '

Sy e
[ utL ",

N
ny

REV

FUTURE REGIONAL
SOLUTION
COMPONENTS MAP
BRIAR BRANCH (W140-01-00)
IMPACT ANALYSIS

BRW

PREPARED: CPF
APPROVED: DST

CHECKED:

Lockwood, Andrews
& Newnam, Inc.
A LEO A DALY COMPANY

1an

—_
—
furmar
—
(=1
=
e
—
furry
r—
s
o=

DATE: MAY 2013
SCALE: AS NOTED

EXHIBIT NUMBER

9 oF 13




pfrerich

0_Future_Inundation.mxd 5/1/2013 3:41:00 PM ¢

Map Document: L:\130-10384-011\4-0-Production\4-08-GIS\MXD\Impact Analysis\Impact Analysis Resubmittal - Apr 2013\1

da xXnvi
da ¥3aNSsS3IO

HANKA DR

BRINWOOD DR

A
LONG POINT RD '

B
WESTVIEW DR .

C

D

W IH 10

HAZELHURST DR

WHITESIDE LN
5 HANKA DR
Z
x
o
I
o
=z
o
-
J
o
K
[
H L
WESTVIEW DR @
|
CEDARDALE DR o
LARSTON ST ‘
M
o
=3
3
—
m
Py
O
E
[
F N
o [

N1 13dvN2ad

O

IH 10

MURRAY BAY

CEDARDALE DR

PINE

W IH 10

AVEEINOIM

CENTENNIAL DR

LARSTON ST

LAKE DR

[hd
o Legend &
2 £
r(a ' Analysis Nodes Future 10-Year <
g Storm Sewers Ponding Depth
g P - Existing Ponding - 10yr <0.10'
— o o ' '
m t Py - Proposed Detention Basin (Phase 1) 0.10"-0.25' =
(;g Z Future Channel Improvements (Phase 2) 0.26'-0.50'| &
Py = , | x
m o) < RO :] Future Storm Sewer Improvements (Phase 3) 0.51'-1.00 &
w
P S ONGPO\N B 1o -200f ©
- ) v B o 300
I - o0
>
i
0 250 500 1,000
e ) Feet % =
o
TAPPENBECK DR < PANOTA VAT p: = -
. Zl Jx £ |9,
BULLOCK LN S ZWE (3 S
K v 3 T
P (®) w TR =z
g o I zW [LZ
OAK POINT DR (( E 'Q_: (nd 5 o0 O
£ & £ Wwe=> |25
v @  CEDARDALEDR O S50 é E
S [ i FIE |Os
® 5 DO < (2
> 8] L 9NANO <
- =z —_
: N ST 6 LARSTON ST - x
LARSTO g > |o
m —
V]
Z w = =
Q [id o x 79}
[ 2 & PINE LAKE DR 3] @ a
z a . a
o 9 A w
T x L >
(e} < N4 o
5 w ‘X z G BRANCH LN S | B | &
LON
2 I a
= ® ® & | 5| <
W140-01-00
'Y o
|Proposed Detention Basin
'Y
DATE: MAY 2013
W IH 10 SCALE: AS NOTED

EXISTING, PROPOSED, AND

NOTE: SEE TABLE 7 OF THE REPORT FOR

FUTURE

WATER SURFACE ELEVATION RESULTS.

EXHIBIT NUMBER

10 oF 13




¢_Model_Results.mxd

Map Document: \\hou\Production\130-10384-011\4-0-Production\4-08-GIS\MXD\Impact Analysis\Impact Analysis Resubmittal - Apr 2013\11_Future_Dynami

4/23/2013 1:13:54 PMDGGreaney

CONFEDERATE-RD

8:£950}

i PN s |2
pact Analysis Results

M TR

DATE|APPR|

DESCRIPTION

PROPOSED CONDITIONS INCLUDE ONLY
THE PROPOSED DETENTION BASIN WITHOUT

CHANNEL OR STORM SEWER IMPROVEMENTS.

FUTURE REGIONAL SOLUTION INCLUDES CHANNEL

AND STORM SEWER IMPROVEMENTS THAT
ARE NOT PROPOSED AT THIS TIME.
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Future Difference Future |Difference Future Difference Future |Difference
Node| Station | Existing Phase 2 (ft) Phase 3 (ft) Existing Phase 2 (ft) Phase 3 (ft)
1 21026 80.25 79.95 -0.29 79.81 -0.43 80.87 80.68 -0.19 80.38 -0.49
2 20481 80.09 79.84 -0.25 79.27 -0.82 80.99 80.65 -0.34 80.29 -0.70
3 19981 80.07 79.84 -0.23 79.26 -0.81 80.92 80.64 -0.28 80.30 -0.62
4 19701 80.12 79.87 -0.25 79.29 -0.83 80.97 80.67 -0.30 80.38 -0.59
5 19481 79.42 77.94 -1.48 77.40 -2.02 80.02 78.62 -1.40 78.54 -1.48
6 18066 77.48 77.11 -0.37 77.32 -0.16 78.47 78.13 -0.34 78.45 -0.03
7 16821 75.27 75.05 -0.22 75.04 -0.23 76.65 76.25 -0.39 76.34 -0.31
8 16756 75.26 75.17 -0.09 75.16 -0.10 76.64 76.33 -0.31 76.44 -0.20
9 16681 75.25 75.01 -0.24 75.00 -0.25 76.63 76.19 -0.44 76.29 -0.33
10 15863 74.86 74.74 -0.12 74.72 -0.14 76.42 76.05 -0.37 76.11 -0.30
11 15381 74.73 74.63 -0.10 74.60 -0.12 75.93 75.93 0.00 75.98 0.04
12 14232 73.96 73.72 -0.24 73.69 -0.27 75.03 74.81 -0.22 74.87 -0.17
13 13031 73.03 72.86 -0.17 72.83 -0.20 73.87 73.69 -0.17 73.74 -0.13
14 12065 72.15 72.02 -0.13 71.99 -0.16 72.92 72.77 -0.15 72.80 -0.12
15 11029 69.62 69.54 -0.07 69.51 -0.10 70.27 70.10 -0.17 70.12 -0.15
16 10765 69.27 69.21 -0.06 69.18 -0.09 69.83 69.69 -0.14 69.71 -0.13
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