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EXECUTIVE SUMMARY

Lockwood, Andrews & Newnam, Inc. (LAN) was authorized by the Tax Increment
Reinvestment Zone No. 17 (TIRZ 17) to preform preliminary engineering for potential
channel improvements to Harris County Flood Control (HCFCD) Unit No. W140-01-00
(Briar Branch) from Gessner Rd east to Oak Tree Dr (1750 feet east of Bunker Hill Rd). It
is the desire of TIRZ 17 to construct the proposed channel improvements within the existing
HCFCD right-of-way and for the improvements to be maintained by HCFCD. The proposed
channel improvements will terminate at the Briar Branch Stormwater Detention Basin that is
currently under construction. The basin downstream of Bunker Hill Rd is the first phase of a
multi-phase regional drainage solution for the Briar Branch watershed north of 1H-10 and
west of Blalock Rd, and is scheduled for completion in February 2014. The proposed
regional drainage solution is a flood damage reduction initiative intended to reduce the risk of
structural flooding for community drainage to the channel. 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.

An Impact Analysis Report was submitted to HCFCD for the Phase 1 - Basin, which
received No Objection from HCFCD on May 28", 2013. This impact analysis report is
an extension of that prior report to demonstrate no adverse impact for Proposed Phase 2-
Channel Improvements. Future Phase 3 - Storm Sewer Improvements, will submit a
separate impact analyses at a later date.

Phase 2 — Channel Improvements is currently in preliminary engineering with the
primary purpose to determine a proposed channel improvement that is functional,
maintainable, cost efficient, and effective at providing flood damage reduction. Through
coordination with HCFCD a proposed channel improvement is recommended and
summarized in this impact analysis. As the detailed design phase progresses, it may be
necessary to update this impact analysis to capture design modifications and to
demonstrate that the changes have no adverse impact. LAN and TIRZ 17 understand that
the final approved design plans must be represented in the HCFCD approved (no
objection) impact analysis.

The Right-of-Way (ROW) for Briar Branch is approximately 50’ from Gessner Rd to
Bunker Hill Rd and approximately 60’ downstream of Bunker Hill Rd. The existing
channel section does not meet current HCFCD criteria outlined in the Policy, Criteria and
Procedures Manual (PCPM). For much of the existing channel the maintenance berm
width is less than the minimum required width in the PCPM and the side slopes exceed
the typical minimums in the PCPM. Improvements to the channel will require similar
variances from the PCPM without the acquisition of additional ROW which is
prohibitively expensive and disruptive to the community. Requested variances are
summarized below and a variance request is included in Appendix H.
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1. Maintenance Berms — Proposed maintenance berm widths are 15 feet along the
north ROW and 10 feet along the south ROW for the entire project limits. The
PCPM standard is 20 to 30 feet maintenance berms.

2. Vertical retaining wall structures — Downstream of Bunker Hill Rd, a vertical wall
channel section is necessary for capacity instead of the more standard 2:1 concrete
slope-paving. This variance is requested downstream of Bunker Hill Rd.

3. Channel Enclosure box sizes — Upstream of Bunker Hill Rd, Briar Branch channel
will be enclosed into storm sewer boxes. For capacity, 2-10’x7" RCBs are
necessary instead of the 2-6’x6’ allowed using the standard PCPM criteria for
ROW. This variance is requested upstream of Bunker Hill Rd.

These variances are requested because they allow for the construction of an improvement
providing significant flood damage reduction benefits and they align with the draft
guidelines under development by the Urban Channel Design planning committee.

The proposed Phase 2 channel improvements consist of enclosing the channel with
reinforced concrete boxes (RCBs) upstream of Bunker Hill Rd, and widening the channel
to a 35” wide concrete-lined section using vertical retaining walls downstream of Bunker
Hill Rd. The RCB enclosure portion will consists of 2-8’x6’ RCBs between Gessner Rd
and Witte Rd, and 2-10’x7” RCBs between Witte Rd and Bunker Hill Rd. Proposed
typical sections are shown in Exhibit 6. The proposed channel sections generally
maximize the use of the HCFCD ROW.

The vertical retaining wall section located downstream of Bunker Hill Rd is sized to
provide adequate conveyance to the new detention basin currently under construction.
An enclosed section that provided adequate conveyance was determined to be non-
constructible within the given ROW. Through coordination and correspondence with
HCFCD (Appendix 1), it is understood that HCFCD requires that the structural stability
of the vertical retaining wall section be demonstrated prior to final approval. This
requirement will be fulfilled as part of final design process. The ongoing preliminary
engineering efforts have included a general review of the ability to construct a
structurally stable channel section with the desired dimensions, but they do not include a
complete structural evaluation and design. In-lieu of a final approval, we request a
conditional approval based on the demonstration of structural stability during the detailed
design project phase, which is slated to begin immediately after the preliminary
engineering phase.

Because this is an interim phase of a regional solution, the proposed channel
improvements were analyzed with the new detention basin and compared to the pre-
regional solution conditions to evaluate impacts. The proposed channel improvements
were analyzed for potential impacts both with and without the future Phase 3 storm sewer
improvements. The analysis performed was identical in terms of approach to the
previously approved Phase 1 (basin) impact analysis. Analysis was performed using the
InfoWorks 2 dimensional (2D) dynamic model developed as part of the Phase 1 Basin
impact analysis. To demonstrate no downstream impacts beyond the limits of the 2D
model, HEC-HMS and HEC-RAS analyses were performed utilizing information from
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both the InfoWorks improvement models and the effective models. Phase 2 will lower
water surface elevations in the channel approximately 2.5 feet for the 10-Year event and
2.1 feet for the 100-Year event relative to the pre-regional solution. Phase 3 will lower
water surfaces in the neighborhood north of the channel by 2.8 feet for the 10-Year event
and 1.1 feet for the 100-Year event. The water surface elevation reductions of each phase
are summarized in the following table:

10-Year 100-Year

WSEL Reduction | WSEL Reduction | WSEL Reduction | WSEL Reduction
in Channel in Neighborhood in Channel in Neighborhood

Phase 1 -0.7 -1.0 -0.6 -0.4
Phase 2 -2.5 -1.1 -2.1 -0.7
Phase 3 -2.2 -2.8 -1.7 -1.1

Each phase of the proposed improvements will have no adverse hydraulic impact up to
and including the 100-Year events. Zero rise in water surface elevation is demonstrated
on Exhibits 8 and 9.

This impact analysis has been produced based on conceptual designs before final design
has been completed. Once final construction drawings are produced, it is anticipated that
this report will be updated to include all design changes during final design and then
resubmitted to HCFCD. This report submittal requests that the preliminary design for the
Phase 2 channel improvements, including the attached variance requests, be reviewed for
conditional approval to allow final design to proceed.
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1.0 INTRODUCTION

1.0 Project Description

In March 2011, Lockwood, Andrews & Newnam, Inc. (LAN) was authorized by the Tax
Increment Reinvestment Zone No. 17 (TIRZ 17) to perform preliminary engineering for
channel improvements that were originally identified by 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 confirmation of
drainage problems in the RDS study area, and the identification of efficient and effective
solutions. The channel improvements discussed in this report are for the W140-01-00
(Briar Branch) subwatershed and are part of a regional solution identified in the RDS that
includes a regional detention basin (currently under construction) and future storm sewer
improvements for systems draining to Briar Branch.

LAN submitted an Impact Analysis Report to HCFCD for the Phase 1 Basin on May 1%,
2013. HCFCD responded with a Letter of No Objection on May 28", 2013. This report
demonstrates no adverse impact for Proposed Phase 2 based on preliminary engineering
efforts. Deviations during the design phase from the improvements identified during
preliminary engineering will likely require a revised impact analysis submittal to HCFCD.
Future Phase 3 improvements will submit a separate impact analyses as part of their
detailed design efforts that will build on this report and further document the final
regional solution. As all three phases function collectively as a complete regional
solution each subsequent phase will build on the previous phases and will be compared
back to the pre-project existing conditions prior to phase 1.

1.1 Project Limits

The Proposed Phase 2 Channel Improvements begin at Gessner Rd and continue east to
the Phase 1 Basin site, approximately 1300 feet east of Bunker Hill Rd. The stretch of
channel is approximately 6000 feet long. The primary study area limits used to evaluate
the basin are along Briar Branch, beginning at Gessner Rd 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.

1.2 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
channel improvements are the second phase of a regional solution that will benefit the
target area. The channel improvements will increase conveyance out of the target area,
and will be mitigated by the Phase 1 Basin. Future Phase 3 Storm Sewer Improvements
for key systems that drain to the channel improvements will serve to further reduce
flooding in the neighborhoods north of the channel. Collectively, the storm sewer and
channel improvements together meet the project objectives and are mitigated for through
the regional detention basin.
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1.3 Report Objectives

This report serves to demonstrate no adverse impact for the conceptual design of the
proposed Phase 2 channel improvements. Additionally, this report serves to define the
potential benefits of the complete regional solution. It is anticipated that separate impact
analysis will be submitted for the Phase 3 improvements.

This impact analysis demonstrates no adverse impact for the conceptual Phase 2 design.
Once final design is complete and construction drawings are produced, it is anticipated
that this report will be updated to include all design changes during final design and then
resubmitted to HCFCD. This report submittal requests that the preliminary design for the
Phase 2 channel improvements be conditionally approved so that final design may begin.

Additionally, this report summarizes the non-HCFCD standard channel improvements
necessary to provide the targeted flood damage reduction benefits. Preliminary and
conditional confirmation of the proposed channel sections with regard to maintenance
was received via correspondence from HCFCD dated December 27, 2013 and included in
Appendix I.  This report submittal provides additional information requested in the
December 27" correspondence and requests direction on the development of an inter-
local agreement to advance the project.

1.4 Assumptions and Constraints

1.4.1 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 Rd. 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
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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-
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.

1.4.2 Design Criteria

The proposed channel improvements were 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 where possible. Exceptions or variances to the requirements of the PCPM are
identified in section 4.4.1 of this report and documented through a variance request
included in Appendix H. The design event established for determining benefit for the
basin and for the associated regional improvements is the 10-Year event checked with the
100-Year event. This is consistent with the TIRZ 17 RDS and other related reports
including the 2009 HCFCD W151 report.

1.5 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.
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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.

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.

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

1.6 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:

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
Rds. A series of oversized box culverts were used under the 1H-10 frontage roads
to mitigate the impacts of the IH-10 highway expansion.

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 Rd and
did not include Blalock Rd just upstream of this bridge structure.

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

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
TxDOT — Katy Freeway Program analysis of the IH-10 area were kept in this
modeling.

TIRZ 17 Regional Drainage Study (RDS) - 2012 - Memorial City
Redevelopment Authority (TIRZ 17) — studied portions of the W140-01-00,
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.

TIRZ 17 Briar Branch Stormwater Detention Basin Impact Analysis Report —
2013 — Memorial City Redevelopment Authority (TIRZ 17) — studied Briar
Branch upstream of the proposed detention basin.  This impact analysis
demonstrated that the Phase 1 Basin had no adverse hydraulic impacts for the 10-
Year and 100-Year event. It received No Objection from 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
Rd, east Conrad Sauer Rd, and west of Campbell Rd. 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 Rd 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 Rd, and eventually Buffalo Bayou (HCFCD Unit #W100-00-00) near
Chimney Rock Rd. Other channels that drain to Briar Branch within the vicinity of the
proposed improvements include an existing drainage channel between Springrock Ln and
Confederate Rd named W140-01-05 connects to Briar Branch via a 72” CMP.

2.4 Right-of-Way

Briar Branch right-of-way varies from 50-feet wide at Gessner Rd to 45-feet wide just
west of Witte Rd, to 50-feet wide from Witte Rd to Bunker Hill Rd to 60’ downstream of
Bunker Hill Rd to the Briar Branch Detention Basin. Additional ROW is proposed west
of Witte Rd where the existing is 45-feet. The right-of-way is made up of various fee,
deed, and easement strips, which are shown in Exhibit 10, Right-of-Way Map. Proposed
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right-of-way acquisition is also shown on Exhibit 10. 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.

2.5 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 10, Right-of-Way Map.
e Witte Rd
o 217 and 10” sanitary sewer lines
o 20” water line
Bunker Hill Rd
o 67 and 8” sanitary sewer lines
o 127 water line.
e Briar Branch Basin
o An 8” water line crossing at the downstream property line of the basin site.
e Utilities parallel to Briar Branch (generally on north side of the channel):
o Centerpoint overhead power lines (Gessner Rd to Confederate Rd)
o 2-inch Centerpoint gas line (From Gessner Rd to Witte Rd, and from
Bunker Hill Rd to Confederate Rd)
o 10-inch Sanitary Sewer (From Witte Rd to just west of Bunker Hill Rd)
o 6,8, and 10-inch Sanitary Sewer from Bunker Hill Rd to Confederate Rd)
o 4-inch Centerpoint Gas along South right-of-way from Demeret Ln to
Bunker Hill Rd
e Utility Crossings
o 8-inch Sanitary at river station 19900
21-inch Sanitary at river station 19680
10-inch Sanitary at river station 195400
20-inch Water at river station 19500
SBC Buried Cable at river station 19390
10-inch Sanitary at river station 19310
Two 4-inch Steel Pipes at river station 19310
Y - inch Steel Pipe at river station 19310

O O O O O o0 O

2.6 Other Considerations

2.6.1 Phase 1 Basin

After receiving approval from HCFCD, construction of the Phase 1 Briar Branch
Stormwater Detention Basin began in August 2013. Construction is currently
scheduled for completion in February 2014. Because this impact analysis report is an
extension of the original Briar Branch Stormwater Detention Basin Impact Analysis,
this report is based on the same existing conditions models. For the purpose of this
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report, the Phase 1 Basin is considered the interim condition as opposed to an existing
condition or a proposed condition. The Phase 2 channel improvements and Phase 3
storm sewer improvements will be evaluated against the existing conditions (pre-
basin), not the interim conditions, to demonstrate no adverse impact.

2.6.2 Waters of the U.S.

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 Rd and 1730 LF downstream of 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.
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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 models capture the inter-basin
transfer of runoff between W140-01-00 and W151-00-0 at a more detailed level than the
watershed-level models. 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 Rd, 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 Rd.

The existing conditions watershed level hydrologic model (used to evaluate potential
impacts on Buffalo Bayou) 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 LIiDAR 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 Rd and Witte Rd from IH-10 to Long Point Rd. 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
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dimensions. Drainage area boundaries are shown on Exhibit 4, Dynamic Model
Drainage System Map.

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
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Hydraulics calculations for the W140C subbasin are performed with the Infoworks
ICM model. The model consists of an inlet-level analysis between Conrad Sauer Rd
and Campbell Rd. The study area between the proposed basin location and Campbell
Rd 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.

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 Rd. For the Briar Branch outfall, normal depth in
the channel was used. Because the proposed improvements will include
changes in the channel flow rates, using a dynamic water surface elevation for
this outfall would not accurately reflect the small changes in timing caused by
the proposed improvements. Rather, a normal depth tailwater was used to all
changes in tailwater elevation to accompany the changes in channel flow
rates.

e W151-00-00 underneath IH-10 near Witte Rd. 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.
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e W156-00-00 via multiple small storm sewers east of Conrad Sauer Rd. 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 Rd. Because this is the most
upstream link of the entire Spring Branch system, it does not appear to be
backwater controlled. This system also did not use a dynamic tailwater.

3.3.2 HEC-RAS Model Hydraulics

There is an overlap between the dynamic model and the watershed-level models
which is approximately 2700 feet in length, between Blalock Rd and Campbell Rd.
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 that the existing drainage
system is severely limited, resulting in structural flooding across much of the target area.
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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 currently under construction to provide a mitigation
bank for a channel and storm sewer improvements. Proposed Phase 2 includes channel
conveyance improvements upstream of the proposed detention basin to increase
conveyance into the basin and lower water surface elevations in Briar Branch. Phase 2 is
the focus of this report. 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 Rd and Bunker Hill Rd.

Only the Phase 2 Channel Improvements are planned for construction at this time. This
impact analysis refers to the first phase as the “interim conditions”, to Phase 2 as
“proposed”, and to the Phase 3 storm sewer improvements as “future”.

4.2 Hydrologic Analysis

The proposed drainage plan does not include any changes to the dynamic model drainage
areas or hydrologic parameters. Only the storm sewer and channel hydraulics include
proposed changes. To evaluate downstream impacts, 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.

4.3 Hydraulic Analysis

The proposed Phase 2 improvements consist of channel modifications between Gessner
Rd and Oak Tree Dr, as shown on Exhibit 6 Typical Sections. The proposed conditions
dynamic models were created from the existing conditions model by adding the detention
basin (Phase 1), channel improvements (Phase 2), and storm sewer improvements (Phase
3). Exhibit 7, Proposed (Phase 2) 10-Year Inundation Reduction Map shows the flood-
reduction benefits of the proposed channel improvements for the target area. Exhibit 8,
Proposed Dynamic Model Impact Analysis Results, shows the changes in water surface
elevation in the channel for the target area, as calculated by the 2D Infoworks model.
Exhibit 9, Proposed Watershed Level Impact Analysis Results, shows the HEC-RAS
water surface elevations downstream of the project. Together, Exhibits 8 and 9
demonstrate that the Proposed Phase 2 channel improvements have no adverse impact.

Table 5 shows the water surface elevation results for all 3 phases for the project area.
Table 6 shows the flow rate results downstream of the project; the comparison is between
the revised existing conditions HEC-HMS model and Phase 1, Phase 2, and Phase 3
watershed-level models. Similarly, Table 7 shows the water surface elevation results
downstream of the project.

4.4 Channel Improvements Layout
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Multiple channel improvement alternatives were evaluated as part of the preliminary
engineering process. Because of the extremely limited existing ROW and the expense of
land in the area, all alternatives considered included different degrees of variances from
standard HCFCD channel criteria. Through meetings and discussions with the HCFCD
maintenance and watershed departments, a preferred alternative was selected which
includes storm sewer box enclosures upstream of Bunker Hill Rd and a 35 wide
concrete-lined section with vertical retaining walls downstream of Bunker Hill Rd.
These sections are shown on Exhibit 6. The proposed channel improvements include the
following items:

4.4.1 Variances Requested

The ROW for Briar Branch is approximately 50’ from Gessner Rd to Bunker Hill Rd
and 60’ downstream of Bunker Hill Rd. The existing channel sections do not comply
with the standards set in the HCFCD Policy, Criteria, & Procedures Manual (PCPM)
in terms of berm width and side slopes. The proposed channel improvements will
require similar variances. Because the proposed improvements are intended for flood
damage reduction, significant increases in capacity of the existing channels are
needed. Effort was made to select the channel configuration which will best serve the
District’s maintenance requirements while still allowing for significant flood damage
reduction. Table 8 lists the requested variances from the HCFCD PCPM Ciriteria.

4.4.2 Storm Sewer and Open Channel Configuration

The proposed channel improvements consist of enclosing Briar Branch into storm
sewer boxes upstream of Bunker Hill Rd and enlarging the open channel section
using vertical retaining walls downstream of Bunker Hill Rd. While the detailed
design of this concept has not yet been completed, the following items outline the
configurations necessary to ensure that the channel improvements have no adverse
hydraulic impact.

4.4.2.1 Connection to Gessner Rd Storm Sewer

The existing connection of the Gessner Rd storm sewer system to Briar Branch
consists of a 36” RCP which slopes to carry flow from Briar Branch into the
Gessner Rd trunkline. However, the upstream end of this pipe is located in an
isolated depressed area which does not receive significant overflow from Briar
Branch. Instead, the existing conditions model indicates that the 10-Year HGL
for the Gessner Rd trunkline is above the natural ground elevations east of the
depressed area. This causes the existing 36” RCP to backflow, spilling water
from the Gessner Rd trunkline into Briar Branch once the natural ground’s
spillover elevation of approximately 79.90 feet is reached. This means that the
Gessner Rd storm sewer does contribute flow to Briar Branch during large
storm events.

Analysis of the proposed system indicates that alteration of this existing
configuration leads to potential downstream impacts on either Briar Branch (if
the existing connection is enlarged) or on Gessner Rd (if the existing
connection is removed). Thus, the existing pipe and overflow elevations will
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remain. The proposed improvements will begin the channel improvements and
storm sewer box just east of the overflow route. At the upstream end of the
proposed box, large inlets will be installed to capture any overflows from the
Gessner Rd system. Modeling indicates that this is the optimal configuration
to benefit both Briar Branch and Gessner Rd.

4.4.2.2 Gessner Rd to Witte Rd

From Gessner Rd to Witte Rd, the proposed channel improvements consist of
enclosing the existing channel into 2-8’x6’ RCBs and constructing a grass-
lined swale above. The storm sewer boxes will be constructed according to
either HCFCD or City of Houston criteria, whichever is more stringent.
Maintenance access to the boxes will be provided via maintenance access
vaults, as discussed in section 4.11.2, below. The grass-lined swale with 4:1
side slopes will vary in depth between 2 and 3 feet, which will allow sufficient
depth of cover on top of the boxes. This swale will serve as the collection
system for surface runoff accessing the channel with inlets located on top of
the storm sewer boxes. Maintenance berms along the channel will be 15’
along the north ROW line and 10’ along the south ROW line.

4.4.2.3 Witte Rd Crossing

The existing Witte Rd storm sewer, flowing north to south, connects with Briar
Branch, flowing from west to east. The combined Witte Rd storm sewer
system and Briar Branch channel flow south along Witte Rd for a distance of
approximately 150 feet before being discharged into the Briar Branch open
channel to the east and the continuation of the Witte Rd storm sewer system to
the south. The proposed channel improvements will maintain the existing
configuration allowing runoff from Briar Branch and the Witte Rd storm sewer
to join before splitting. The connections will be made with two large junction
boxes located within Witte Rd. The connecting conduit between the junction
boxes is dual 10°x7” RCBs. The configuration within the Witte Rd ROW will
be designed to accommodate future improvements to Witte Rd. MWitte
RdWitte Rdaintenance access vaults will be constructed immediately upstream
and just downstream of the Witte Rd crossing, within HCFCD ROW.
Coordination with HCFCD on approval of the final maintenance access plan is
proposed as a key step during detailed design.

4.4.2.4 Witte Rd to Bunker Hill Rd

From Witte Rd to Bunker Hill Rd, the proposed channel improvements consist
of enclosing the existing channel with 2-10’x7” RCBs and constructing a grass-
lined swale above the enclosed boxes. The storm sewer boxes will be
constructed according to either HCFCD or City of Houston criteria, whichever
IS more stringent. Maintenance access to the boxes will be provided via
maintenance access vaults, as discussed in section 4.11.2, below. The grass-
lined swale with 4:1 side slopes will vary in depth between 2 and 3 feet, which
will allow sufficient depth of cover on top of the boxes. The purpose of the
swale is to carry flows toward inlets located on top of the storm sewer boxes

Ln Page 20 of 34



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

and also to allow flood conveyance during extreme events. Maintenance
berms along the channel will be 15° along the north ROW line and 10’ along
the south ROW line.

4.4.2.5 Bunker Hill Rd Crossing

The existing Bunker Hill Rd Crossing consists of 2-7°x7” RCB culverts with
mitered concreted sloped headwalls. Immediately upstream, Briar Branch
passes through a riprap lined drop structure which transitions the channel from
approximately 7 deep to 11 feet deep. Immediately downstream of Bunker Hill
Rd, a 7’x6” RCB storm sewer outfalls to Briar Branch; this storm sewer system
drains Bunker Hill Rd north of Briar Branch channel.

With modification to the entrance and exit to improve the performance of the
existing 2-7°x7” RCBs, the crossing provide sufficient capacity to convey the
proposed flows. A large junction box is proposed upstream of the existing
crossing to join the proposed 2-10’x7” RCBs to the existing 2-7°x7” RCBs that
make up the crossing. On the downstream end, a new vertical headwall will be
constructed to tie the existing 2-7°x7” RCBs into the proposed open channel
section. The downstream face of this crossing will also include a maintenance
access ramp, as discussed in section 4.11.3 below. The proposed maintenance
access ramp was determined to pose a conveyance restriction that potentially
results in an adverse impact to the Bunker Hill Rd system north of the channel
without necessary modifications. To avoid these impacts, the existing 1-7°x6’
RCB which drains Bunker Hill Rd will be extended parallel to and in the north
bank of the Briar Branch channel for a short distance of approximately 160
feet. The extended box will outfall into the channel at the downstream end of
the maintenance access ramp.

4.4.2.6 Bunker Hill Rd to Oak Tree Dr

From Bunker Hill Rd to the downstream edge of the Phase 1 Basin, the ROW
for Briar Branch is approximately 60 feet. The existing section consists of an
8’ wide by 4’ high rectangular concrete low-flow channel with 2:1 grass-lined
side slopes. For flood damage reduction, the proposed section consists of a 35’
wide concrete-lined channel with vertical retaining walls at each side. This
large section is necessary to adequately convey increased discharge to the new
basin, including the junction of major runoff contributors from the Bunker Hill
Rd trunk line and the lateral channel W140-01-05. Details and considerations
related to the large vertical wall channel can be found in section 4.4.2.7 of this
report. Maintenance berms will be 15° along the north ROW line and 10’
along the south ROW line. Maintenance access will be provided in the bottom
of the channel via access ramps as described in section 4.11.3. Storm sewer
outfalls into the proposed channel will be concrete and tied to the retaining
walls.

4.4.2.7 Vertical Retaining Wall Design
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The structural design of the vertical retaining wall structure will be performed
as part of the detailed design, including demonstration that the wall design
meets all structural stability and geotechnical requirements to HCFCD
standards. It is anticipated that the channel bottom will be concrete and will be
a structural component of the overall channel design.  Surface drainage
accessing the channel and sub-surface drainage behind the wall will be
adequately addressed during detailed design and reviewed with HCFCD. Wall
safety is discussed in detail in section 4.4.5.

4.4.2.8 Basin Inflow Weir Structure

The Phase 1 Basin is currently under construction but scheduled for completion
in February 2014. The inflow weir structure consists of a 200” wide sheet pile
wall which can be notched to specific widths and elevations to allow
modifications. The sheet pile wall is surrounded by concrete slope paving.

The optimal weir configuration for the Phase 2 channel improvements is a 70’
wide notch at elevation 74.00 and a 150’ notch at elevation 76.00; these
modifications will be made by cutting and/or welding additional material to the
existing weir wall. Additionally, because the proposed channel cross section
will continue until the property limit of the basin site, the concrete side slopes
will be saw-cut and the proposed vertical retaining wall will be tied to the weir
structure.

4.4.3 Restrictors

Restrictors are necessary in multiple locations to utilize the proposed channel
improvements as storage and to ensure that the channel improvements have no
adverse hydraulic impact. The design process considered many different alternatives
for the location, size, and general concept of the restrictors. The configuration which
best suits the maintenance needs and hydraulic performance of the channel were
selected. Restrictors were sized to be equal to or larger than the storm sewer
connections to the box upstream of the restrictor to prevent debris blockages. The
restrictors were modeled as orifices using the orifice coefficients specified in the
HCFCD PCPM section 6.7.6. Three restrictors are proposed to be installed: 20’
upstream of Witte Rd, 120° downstream of Witte Rd, and just upstream of Windhover
Ln. Each restrictor will be configured to allow maintenance equipment to access the
enclosed system, as discussed in section 4.11.2, below. While the exact design will be
specified during detailed design, an example restrictor configuration may consist of a
metal wall that is held in place by removable bolts and/or hinges. Table 9 below lists
the sizes and hydraulic results for each restrictor.

4.4.4 Inlets

Because the swales between Gessner Rd and Bunker Hill Rd reside on top of the
proposed storm sewer, inlets will be needed to drain the Briar Branch ROW. Inlet
type and spacing will be specified as part of detailed design, but may consist of City
of Houston “Type E” inlets, spaced at approximately 500°.
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4.4.5 Vertical Wall Safety

The proposed open channel section downstream of Bunker Hill Rd will consist of
vertical retaining walls approximately 13* high. To ensure the safety of pedestrians
and maintenance personnel, a handrail or fencing is proposed. Details and specifics
for the barrier will be determined as part of detailed design. Considerations include a
possible slotted curb to act as an additional barrier while allowing surface runoff to
maintain access to the channel. Because the channel banks are perched and higher
than the surrounding areas, as discussed in section 2.1 above, debris and blockage due
to the proposed hand rail are not anticipated. The 100-Year WSEL in the channel is
lower than the top of bank. Thus, the base of the fencing will be set at elevations
above the 100-Year WSEL so as not to impede flow or debris transport. Hand rail
type fencing will be designed during final design. Periodic spacing of recessed step
ladders is proposed to allow evacuation or escape.

4.4.6 Future Phase 3 Storm Sewer Improvements

The channel improvements discussed in section 4.4 are Phase 2 of the 3-Phase Briar
Branch Regional Drainage Improvements project. The third phase will consist of
increased storm sewer capacity from the neighborhoods north of the channel. Only
Phase 2 is proposed at this time, and Phase 3 will submit a separate impact analysis
before construction begins. However, to minimize construction cost and avoid re-
constructing storm sewer outfalls, one or two segments of pipe of the proposed size
and elevation will be installed at each outfall location and tied to the existing storm
sewer via an appropriately sized manhole. The preliminary design for these Phase 3
storm sewer sizes is shown in Table 10, below.

The Future Phase 3 storm sewer improvements offer significant flood damage
reduction benefit for areas adjacent to Briar Branch channel without any adverse
hydraulic impacts. The downstream water surface elevations are shown in Exhibits 8
and 9, while the proposed inundation reduction for Phase 3 is shown in Exhibit 12.

Utilizing all of these features, a proposed Infoworks hydraulic model was created. The
resulting flowrates were then modeled in the proposed conditions HEC-HMS models
discussed in section 4.2, above. The resulting flowrates were modeled in a HEC-RAS
model that was developed using the geometry of the FEMA effective model and the flow
rates of the proposed conditions HEC-HMS models. This model was used to evaluate
hydraulic impacts downstream of the project, which are shown in Exhibit 9, Proposed
Watershed Level Impact Analysis Results. Tables 6 and 7 show the calculated flowrates
and water surface elevations at nodes downstream of the project. These tables
demonstrate that the Phase 2 channel improvements have no adverse hydraulic impact for
the 10-Year and 100-Year100-Year events.

The proposed improvement results are summarized on Exhibit 13A and 13B, which
show the water surface elevation profiles proposed by the dynamic model.

4.5 Right-of-Way Requirements
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The channel improvements are intended to fit within the existing right-of-way. However,
additional right-of-way is needed to provide sufficient room to construct and maintain the
proposed channel improvements just upstream of Witte Rd. A 10’ x 210’ strip of property
is proposed to be acquired. Currently this property has no fences or other obstructions.
This potential acquisition is shown on Exhibit 10, Right-of-Way Map.

4.6 Special Erosion Control Features

The proposed channel improvements consist of enclosed concrete boxes and a concrete
lined open channel, leaving little concern with typical erosion issues. Erosion
considerations include surface runoff to the channel, the transition to the existing channel
section downstream, the grass lined swale above the enclosed box storm sewer, and storm
sewer connections. Bunker Hill RdBunker Hill RdDownstream of Bunker Hill Rd, the
improvements consist of vertical retaining walls with a concrete lined bottom. Analysis
indicates that 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 when downstream
tailwaters are lower. The transition to the existing channel section is proposed to be
concrete with standard bolder rip-rap downstream of the transition. Storm sewer outfalls
will be structurally tied to the retaining wall and if necessary will include a hydrophilic
water stop. Minimal conveyance is expected for the grass lined swale above the enclosed
boxes limiting the need for extensive erosion control.

4.7 Stormwater Quality Enhancements
Stormwater quality enhancements will be limited to surface the grass swale above the
proposed channel enclosure.

4.8 Potential Pipeline and Utility Conflicts

Water, gas, and electric lines that cross the project will be relocated below the lowered
profile of Briar Branch. However, a gravity-flow 21 sanitary sewer crosses the project
beneath Witte Rd that has approximately the same elevation as the proposed
improvements. Conflict resolution will be determined as part of detailed design. A
potential solution is to reconstruct the sanitary sewer with pressure pipe with joints
sufficient to span through the proposed storm sewer box culvert. Because this will block
a portion of the conveyance area of the storm sewer, 1-2-feet of additional opening can be
added under the sanitary pipe to allow for siphon flow and provide depth for
sedimentation. A manhole will be located at the crossing location so that sediment levels
can be monitored by the City of Houston. No other utility or pipeline conflicts are
anticipated.

4.9 Geotechnical Requirements

A geotechnical investigation was performed by Geotech Engineering and Testing on

behalf of TIRZ 17 in May 2013. This report is attached as Appendix F. A brief

summary of the findings are:

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

e Ground water was encountered at depths between 15 and 24 feet.
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e Crumb and Pin Hole test show no dispersive soils.

e Weep holes for slope paving or wall structures should be 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 on unsupported slopes should not be steeper that 1.5:1. Benched
excavations should be at 1:1 with steps not higher than five feet. Shoring is
recommended for vertical soil cuts.

4.10 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. This letter is
included as Appendix B.

A Phase | Environmental Site Assessment (ESA) was conducted by LAN on behalf of
TIRZ 17 in April 2013. The report is included as Appendix G. This ESA identified two
potential Recognized Environmental Condition (REC) facilities near Briar Branch
Channel which warrant further investigation. A Phase 1l ESA was recommended and will
be conducted. During the feasibility study for the Briar Branch Stormwater Detention
Basin site, Phase | and Phase Il ESAs were conducted. The Phase Il soil sampling and
analyses indicated that the soil at the site did not require any special protective measures
during excavation because the soils at the site pose no threat of adverse environmental
impact.

4.11 Maintenance Access Plan Requirements

Maintenance access to the proposed channel improvements will be by maintenance
access vaults upstream of Bunker Hill Rd and by ramps to the channel bottom
downstream of Bunker Hill Rd. These features will serve to allow maintenance
equipment continuous access to the flowline of the channel from the detention basin all
the way to Gessner Rd without roadway closures. These items are shown in Exhibit 11,
Maintenance Access Plan. The proposed plan will be reviewed with HCFCD as part of
detailed design and modifications made to further accommodate maintenance activities.

4.11.1 Maintenance Access Berms

Maintenance access berms will be provided along the north and south ROW lines
along the entire project. Because of the limited ROW available for Briar Branch, the
standard berm widths specified in the HCFCD PCPM criteria is not available in all
areas. A variance is requested to allow maintenance access berms to be only 15 feet
along the north ROW line and 10 feet along the south ROW line, as discussed in
section 4.4.1 above.

4.11.2 Maintenance Access Vaults

Upstream of Bunker Hill Rd, Briar Branch will be enclosed into storm sewer. To
facilitate desiltation of the proposed boxes and general access, access vaults are
proposed to allow insertion of equipment and removal of sediment. While the design
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of these structures will be part of final design, the general concept is a large concrete
junction box with a removable lid. Because the channel improvements also require
restrictors which are too small to allow the passage of this equipment, the restrictors
will be designed as metal walls that are held in place by removable bolts and/or
hinges.

Additional access into the storm sewer boxes can be accomplished by manholes
located at every Type E inlet. These structures will also include access ladders to
serve as an emergency escape route for personnel inside the storm sewer.

4.11.3 Maintenance Access Ramps

Ramps will be constructed which allow maintenance access to the open channel
flowline.  The proposed retaining walls for the channel improvements are
approximately 11 feet to 13 feet tall, so access the channel flowline will be provided
with 15” wide ramps which are approximately 160 feet in length. These ramps will
have vertical walls along each side and a slope of 8%. These maintenance access
ramps will be located partially with the Briar Branch ROW and partially within the
public street ROW. While the detailed design of these ramps is still preliminary, it is
recommended that one ramp be placed east of Bunker Hill Rd and another be placed
at Oak Tree Dr, which is at the downstream end of the channel improvements. This
would allow maintenance equipment to enter the channel bottom at either end and
drive continuously along the channel flowline before exiting at the opposite end.

4.11.4 All Weather Maintenance Access

The channel bottom downstream of Bunker Hill Rd will be constructed as an all-
weather maintenance access, using the standards set in section 16.3.4 of the HCFCD
PCPM.

4.12 Operation Plan for Pumped Detention basins
No pumping will be required for this project.

4.13 Other Considerations

The intent of this impact analysis report is to demonstrate no adverse impact to the Briar
Branch channel and the area downstream of the basin as well as the W151-00-00
subwatershed. W151-00-00 experiences minor ancillary benefits from the W140-01-00
regional solution in the form of reduced flows contributing to W151. The minor benefits
to W151-00-00 are a natural effect of improvements to W140-01-00. There are no
intentions of utilizing flow reductions to W151-00-00 to mitigate for any flow increases
to W151-00-00. The minor ancillary benefits to W151-00-00 are to remain as benefits to
W151-00-00.
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5.0 CONCLUSION

Improvements to the Briar Branch watershed are planned in three phases. Phase 1 consists of
a detention basin which provides mitigation for the Phase 2 channel improvements and
Phase 3 storm sewer improvements. The Phase 1 basin is currently under construction
and scheduled for completion in February 2014.

Phase 2 consists of channel improvements to Briar Branch from Gessner Rd east to Oak
Tree Dr. It is the desire of TIRZ 17 to construct the proposed channel improvements within
the existing HCFCD right-of-way and for the improvements to be maintained by HCFCD. To
meet the project goal of flood damage reduction, variances from the criteria set by the
HCFCD PCPM are requested, namely:

e 15 feet maintenance berm along the north ROW and 10 feet along the south ROW
line, as opposed to the standard 20 to 30 feet berms. This variance is requested
for the entire project limits.

e Vertical retaining wall structures instead of the standard 2:1 concrete slope-
paving. This variance is requested downstream of Bunker Hill Rd.

e Reinforced Concrete Box channel enclosure using 2-10°x7” RCBs instead of the
2-6’x6” RCB section that is standard for this ROW width and depth. This
variance is requested upstream of Bunker Hill Rd.

These variances are requested because they serve the District’s maintenance requirements
while still allowing for significant flood damage reduction.

The proposed Phase 2 channel improvements consist of enclosing the channel with
reinforced concrete boxes (RCBs) upstream of Bunker Hill Rd, and widening the channel
to a 35’ wide concrete-lined section using vertical retaining walls downstream of Bunker
Hill Rd. The RCB enclosure portion will consists of 2-8’x6 RCBs between Gessner Rd
and Witte Rd, and 2-10’x7> RCBs between Witte Rd and Bunker Hill Rd. Phase 2 will
lower water surface elevations in the channel approximately 2.5 feet for the 10-Year
event and 2.1 feet for the 100-Year event relative to the pre-regional solution. Each
phase of the proposed improvements will have no adverse hydraulic impact for the 10-
Year and 100-Year events. Zero rise in water surface elevation is demonstrated on
Exhibits 8 and 9.

This impact analysis has been produced based on conceptual designs before final design
has been completed. Once final construction drawings are produced, it is anticipated that
this report will be updated to include all design changes during final design and then
resubmitted to HCFCD. This report submittal requests that the preliminary design for the
Phase 2 channel improvements receive conditional approval from HCFCD so that final
design may begin.
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Table 11: Dynamic Model Water Surface Elevation Reduction Results

Table 1: Drainage Area
Information for Subbasin W140C

Drainage | Impenious
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"
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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 @ W 138-00-00 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 @ W 129-00-00 8840 8840 0.00% 17497 17497 0.00%
Buffalo Bayou @ Montrose Blvd. 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 73.15 72.50 74.03
13030.8 72.52 73.00 72.33 73.83
12896.2 72.31 72.77 72.12 73.57
12527.9 72.00 72.13 71.81 72.85
Anne St. 12065.3 71.48 72.13 71.30 72.89
11519.3 70.75 71.07 70.57 71.85
11029.3 70.13 70.11 69.95 70.92
Campbell Rd. [11002.1 70.11 69.98 69.93 70.75
10923.3 69.87 69.59 69.71 70.25
End of W140C |10764.8 69.80 69.26 69.63 69.82

*WSEL = Water Surface Elev ation
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Table 5: Proposed Dynamic Model Water Surface Elevation Results
10-Year WSEL Results 100-Year WSEL Results
vode | seation | EXisting L’:E;;"I Dff. (Ft) P::\Z::ezd Dff. (Ft) :::s; Diff. (Ft) | Existing I')'::Sr;"i Diff. (Ft) P:;Z:;ezd Diff. (Ft) F,F:;;’;es Diff. (Ft)
1 21076 81.01 80.82 -0.20 80.82 -0.19 80.68 -0.34 81.62 81.55 -0.06 81.44 -0.18 81.31 -0.30
2 20481 80.08 79.52 -0.56 79.27 -0.81 79.32 -0.76 80.89 80.70 -0.19 80.50 -0.39 80.48 -0.40
3 19981 80.08 79.47 -0.61 79.17 -0.91 79.24 -0.84 80.86 80.69 -0.17 80.44 -0.42 80.43 -0.44
4 19701 80.09 79.53 -0.57 78.75 -1.34 78.83 -1.26 80.98 80.80 -0.17 80.22 -0.75 80.25 -0.73
5 19510 79.52 78.81 -0.70 78.68 -0.84 78.75 -0.76 80.21 80.07 -0.14 80.13 -0.08 80.15 -0.06
6 18481 78.28 77.76 -0.52 76.99 -1.28 77.27 -1.01 79.10 78.84 -0.26 78.77 -0.33 79.07 -0.03
7 18066 77.47 76.99 -0.48 74.95 -2.52 75.25 -2.21 78.45 78.19 -0.26 76.40 -2.05 76.77 -1.68
8 16756 75.31 74.73 -0.58 74.70 -0.61 74.94 -0.36 76.77 76.30 -0.47 75.97 -0.80 76.24 -0.53
9 16681 75.20 74.66 -0.54 74.56 -0.64 74.76 -0.45 76.47 76.04 -0.43 75.73 -0.75 75.91 -0.56
10 15863 74.80 74.16 -0.63 74.53 -0.26 74.71 -0.09 76.18 75.62 -0.56 75.64 -0.53 75.80 -0.38
11 15381 74.66 73.98 -0.68 74.50 -0.16 74.66 0.00 75.86 75.38 -0.48 75.60 -0.26 75.74 -0.11
12 14232 73.91 73.38 -0.54 73.68 -0.23 73.82 -0.10 74.98 74.55 -0.43 74.65 -0.33 74.79 -0.19
13 13031 73.00 72.58 -0.43 72.82 -0.18 72.93 -0.07 73.83 73.50 -0.33 73.56 -0.27 73.68 -0.15
14 12065 72.13 71.78 -0.35 71.99 -0.14 72.08 -0.05 72.89 72.59 -0.31 72.65 -0.24 72.75 -0.14
15 11029 70.11 69.83 -0.29 70.01 -0.11 70.08 -0.03 70.92 70.57 -0.35 70.63 -0.29 70.73 -0.19
16 10765 69.26 69.06 -0.19 69.19 -0.07 69.24 -0.02 69.82 69.56 -0.25 69.61 -0.21 69.67 -0.14

Briar Branch Stormwater Detention Basin
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Table 6: Proposed HEC-RAS Peak Flow Results

10-Year 100-Year
Phase 1 Phase 2 Phase 3 Phase 1 Phase 2 Phase 3
Exist Interim Proposed Future Exist Interim Proposed Future
Flow (Basin) (Channel Impwvs) | Diff. [(Storm Sewers)| Diff. Flow (Basin) Diff. |(Channel Impwvs)| Diff. |(Storm Sewers)| Diff.
Location (CFS) [Flow (CFS)| Diff. (%) Flow (CFS) (%) Flow (CFS) (%) (CFS) [Flow (CFS)| (%) Flow (CFS) (%) Flow (CFS) (%)
Briar Branch @ Campbell Rd 589 552 -6.20% 552 -6.20% 576 -2.16%| 1088 1016 -6.65% 1016 -6.65% 1035 -4.85%
Briar Branch @ Spring Branch 1158 1119 -3.39% 1119 -3.39% 1144 -1.18%| 2142 2065 -3.59% 2065 -3.59% 2086 -2.58%
Spring Branch @ Buffalo Bayou 3853 3808 -1.16% 3808 -1.16% 3837 -0.40%| 7104 7026 -1.11% 7026 -1.11% 7046 -0.82%
Buffalo Bayou @ W138-00-00 7953 7951 -0.04% 7951 -0.04% 7953 -0.01%]| 15423 15409 -0.09% 15409 -0.09% 15413 -0.06%
Buffalo Bayou @ W 137-00-00 8152 8149 -0.04% 8149 -0.04% 8152 -0.01%| 15903 15888 -0.09% 15888 -0.09% 15893 -0.06%
Buffalo Bayou @ Woodway Dr 8431 8427 -0.05% 8427 -0.05% 8430 -0.01%| 16676 16661 -0.09% 16661 -0.09% 16665 -0.07%
Buffalo Bayou @ W129-00-00 8840 8809 -0.36% 8809 -0.36% 8829 -0.12%| 17497 17479 -0.10% 17479 -0.10% 17484 -0.07%
Buffalo Bayou @ Montrose Biwd. 8535 8526 -0.11% 8526 -0.11% 8532 -0.04%| 17393 17367 -0.15% 17367 -0.15% 17375 -0.11%
Buffalo Bayou @ White Oak Bayou | 38442 38425 -0.04% 38425 -0.04% 38436 -0.01%| 59250 59201 -0.08% 59201 -0.08% 59214 -0.06%
Buffalo Bayou @ End 39606 39590 -0.04% 39590 -0.04% 39600 -0.01%| 61636 61588 -0.08% 61588 -0.08% 61601 -0.06%
Table 7: Proposed HEC-RAS Water Surface Elevation Results
10-Year 100-Year
Phase 1 Phase 2 Phase 3 Phase 1 Phase 2 Phase 3
Interim Proposed Future Interim Proposed Future
Exist (Basin) (Channel Impvs) (Storm Sewers) Exist (Basin) (Channel Impvs) (Storm Sewers)
Location WSEL*| WSEL (ft) | Diff. (ft) WSEL (ft) Diff. (ft) WSEL (ft) Diff. (ft)] WSEL*| WSEL (ft) | Diff. (ft) WSEL (ft) Diff. (ft) WSEL (ft) Diff. (ft)
Briar Branch @ Campbell Rd 69.80 69.60 -0.20 69.73 -0.07 69.78 -0.02 | 72.25 72.11 -0.14 72.16 -0.09 72.14 -0.11
Briar Branch @ Spring Branch 32.76 32.62 -0.14 32.71 -0.05 32.76 0.00 | 35.82 35.56 -0.26 35.61 -0.21 35.67 -0.15
Spring Branch @ Buffalo Bayou 26.11 26.06 -0.05 26.09 -0.02 26.11 0.00 | 29.35 29.27 -0.08 29.28 -0.07 29.30 -0.05
Buffalo Bayou @ W 138-00-00 39.17 39.16 -0.01 39.17 0.00 39.17 0.00 | 47.14 47.12 -0.02 47.13 -0.01 47.13 -0.01
Buffalo Bayou @ W 137-00-00 36.75 36.74 -0.01 36.75 0.00 36.75 0.00 | 44.52 44.49 -0.03 44.50 -0.02 44.50 -0.02
Buffalo Bayou @ Woodway Dr 35.99 35.97 -0.02 35.98 -0.01 35.99 0.00 | 43.67 43.65 -0.02 43.66 -0.01 43.66 -0.01
Buffalo Bayou @ W 129-00-00 33.07 33.06 -0.01 33.07 0.00 33.07 0.00 | 40.67 40.65 -0.02 40.66 -0.01 40.66 -0.01
Buffalo Bayou @ Montrose Blwd. 30.59 30.58 -0.01 30.59 0.00 30.59 0.00 | 37.65 37.62 -0.03 37.63 -0.02 37.63 -0.02
Buffalo Bayou @ White Oak Bayou | 22.33 22.32 -0.01 22.32 -0.01 22.33 0.00 | 30.43 30.41 -0.02 30.42 -0.01 30.42 -0.01
Buffalo Bayou @ End 0.08 0.08 0.00 0.08 0.00 0.08 0.00 7.09 7.07 -0.02 7.07 -0.02 7.08 -0.01

*WSEL = Water Surface Elev ation
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Table 8: Requested Variances from HCFCD PCPM Criteria
PC&P
Item and .
. Manual HCFCD Standard Variance Requested Reason
Location .
Section
HCFCD standard channel section does not provide adequate
Walls, e " Vertical walls requested conveyance from Bunker Hill to the detention basin. A large
Side slopes no steeper than 2:1" for . . . . L
Downstream of |5.4.2 . instead of concrete-lined conveyance area achieved through vertical wall construction is
. concrete-lined channels . . .
Bunker Hill Rd slopes. requested to provide the necessary capacity. The variance
request is part of and critial to a flood damage reduction effort.
HCFCD standard channel berm widths do not allow for
Berms, "Minimum Berm Widths on each side are | Berm widths requested are 15 | adequate conveyance from Bunker Hill to the detention basin.
Downstream of |5.5.3 20 feet one side, 10 feet other side" for feet on north side, 10 feet on A reduction in berm width is requested to achieve the
Bunker Hill Rd concrete-lined channels. south side. necessary conveyance capacity. The variance request is part of
and critial to a flood damage reduction effort.
Channel "The right-of-way width for an enclosed | The existing 50' ROW will meet
Enclosure, 1295 channel shall be the outside width of the [criteria with 2-6'x6' boxes at the| 2-10'x7' boxes provide more capacity and storage for flood
Upstream of o [...] boxes plus" the depth on each side proposed depths. Proposed damage reduction.
Bunker Hill Rd "rounded up to the nearest 5 feet" size is 2-10'x7' boxes.
Berms, "Minimum Berm Widths on each side are | Berm widths requested are 15 | For the existing 50' ROW, this standard would leave less than
Upstream of 5.5.3 20 feet" for grass-lined channels with a feet on north side, 10 feet on 10' available for conveyance. This is insufficient to provide
Bunker Hill Rd depth of < 7 feet. south side. even 2 feet of depth with 4:1 grass-lined side slopes.
Table 9: Restrictor Information Summary Table
River 10yr Peak [ 10yr Peak | 10yr Max | 100yr Peak [ 100yr Peak | 100yr Max
Station Description |Orifice Type Size Flow Velocity |Headloss Flow Velocity | Headloss
(CFS) (ft/s) (Ft) (CFS) (ft/s) (Ft)
Upstream of | Removable | Dual Openings
19700 . W " 45 3.2 0.31 47 3.3 0.35
Witte Steel Wall [28"(W) by 36" (H)
Downstream | Removable | Dual Openings
19320 _ ual Bpening 214 7.5 1.77 218 7.7 1.83
of Witte Steel Wall [40"(W) by 51" (H)
Upstream of [ Removable | Dual Openings
18075 , . .\ 265 8.3 2.15 300 9.4 2.77
Winhover | Steel Wall |42"(W) by 54" (H)

Briar Branch Stormwater Detention Basin
Impact Analysis Report (Unit W140-01-00)
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Table 10: Future Phase 3 Storm Sewer Improvement Sizes and Results
# |Location Exist Size |Prop Size Exist 10-Year [Future Phase 3 Exist 100-Year [Future Phase 3
P Flow (CFS) [10-Year Flow (CFS) |Flow (CFS) 100-Year Flow (CFS)

1 |Gessner 36" 36" 73.0 49.2 78.3 71.5

2 |Larston 15” 42" 7.6 37.0 7.7 48.7

3 |Cedardale (36" 42" 24.8 40.6 27.9 41.5

4 |witte 1gxs |TEXSandl sy 269.3 151.9 273.2

1-5'x5'

5 |Demeret 24" 36" 12.0 38.6 11.8 52.2

6 [Windhover |2-24" 1-42" 29.9 81.3 30.0 121.3

7 |Springrock (36" 1-8'x5' 85.2 167.2 191.4 289.2
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Table 11: Dynamic Model Water Surface Elevation Reduction Results

Briar Branch Stormwater Detention Basin
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See Exhibit 12 for Node Locations

**WSEL = Water Surface Elevation

10-Year 100-Year
Phase 1 Phase 2 Phase 3 Phase 1 Phase 2 Phase 3
Interim Proposed Future Interim Proposed Future
Exist (Basin) (Channel Impvs) (Storm Sewers) Exist (Basin) (Channel Impvs) (Storm Sewers)
Node*| WSEL* WSEL (ft) Diff. (ft) WSEL (ft) Diff. (ft) WSEL (ft) Diff. (ft)| WSEL* WSEL (ft) Diff. (ft) WSEL (ft) Diff. (ft) WSEL (ft) Diff. (ft)
A 85.29 85.24 -0.05 85.22 -0.07 84.92 -0.36 86.27 86.25 -0.01 86.22 -0.05 86.02 -0.25
B 82.38 82.26 -0.12 82.24 -0.15 81.43 -0.96 | 83.01 82.98 -0.03 82.90 -0.11 82.14 -0.86
C 81.59 81.44 -0.16 81.40 -0.20 80.88 -0.71 82.19 82.14 -0.05 82.02 -0.17 81.54 -0.65
D 81.01 80.82 -0.20 80.82 -0.19 80.68 -0.34 | 81.62 81.55 -0.06 81.44 -0.18 81.31 -0.30
E 80.78 80.50 -0.27 80.46 -0.32 80.51 -0.27 81.37 81.30 -0.07 81.18 -0.19 81.16 -0.21
F 80.32 79.91 -0.41 79.91 -0.42 80.27 -0.05 | 80.92 80.78 -0.14 80.72 -0.20 80.91 -0.01
G 80.25 79.91 -0.34 80.09 -0.16 79.42 -0.84 80.80 80.74 -0.06 80.69 -0.12 80.58 -0.22
H 80.46 80.13 -0.34 80.04 -0.43 79.92 -0.55 | 81.05 80.98 -0.07 80.92 -0.13 80.83 -0.22
| 80.32 79.96 -0.36 80.10 -0.22 79.87 -0.45 80.87 80.81 -0.06 80.72 -0.16 80.58 -0.29
J 83.54 83.25 -0.29 83.11 -0.43 82.97 -0.57 | 84.93 84.78 -0.15 84.70 -0.23 84.52 -0.41
K 81.47 80.81 -0.65 80.53 -0.94 79.93 -1.53 83.05 82.82 -0.23 82.90 -0.16 82.29 -0.76
L 80.67 80.10 -0.57 79.82 -0.85 79.60 -1.07 | 81.74 81.59 -0.15 81.64 -0.10 81.46 -0.28
M 79.87 79.26 -0.61 78.74 -1.14 78.82 -1.05 80.61 80.48 -0.14 80.20 -0.41 80.23 -0.38
N 79.51 78.54 -0.97 78.51 -1.00 78.57 -0.94 | 80.26 80.11 -0.15 80.11 -0.15 80.12 -0.14
0] 79.57 79.43 -0.14 79.22 -0.35 78.11 -1.46 80.14 80.12 -0.03 80.03 -0.11 79.84 -0.31
P 80.08 79.98 -0.10 79.93 -0.15 79.91 -0.16 | 80.51 80.45 -0.07 80.39 -0.13 80.34 -0.18
Q 79.48 79.28 -0.19 79.17 -0.30 78.87 -0.61 80.00 79.93 -0.07 79.90 -0.10 79.76 -0.23
R 79.53 79.33 -0.19 79.21 -0.31 76.76 -2.76 | 80.00 79.94 -0.06 79.90 -0.10 79.50 -0.50
S 78.54 78.41 -0.13 78.49 -0.05 78.51 -0.03 78.84 78.80 -0.04 78.80 -0.04 78.81 -0.03
T 75.20 74.66 -0.54 74.56 -0.64 74.76 -0.45 76.47 76.04 -0.43 75.73 -0.75 75.91 -0.56
U 73.54 73.54 0.00 73.54 0.00 73.54 0.00 78.54 78.40 -0.13 78.41 -0.13 78.42 -0.12
Y 77.04 76.88 -0.16 76.95 -0.08 76.27 -0.76 | 78.15 77.93 -0.22 77.91 -0.24 77.32 -0.83
W 76.15 75.90 -0.25 76.05 -0.10 75.17 -0.98 77.46 77.25 -0.21 77.26 -0.20 76.40 -1.06
X 74.96 74.38 -0.59 74.74 -0.23 74.96 0.00 76.73 76.29 -0.44 76.32 -0.41 76.06 -0.67
Y 75.63 75.61 -0.02 75.60 -0.03 75.60 -0.03 76.31 76.15 -0.17 76.11 -0.20 76.08 -0.23
z 75.14 74.71 -0.43 75.00 -0.14 75.10 -0.04 | 76.15 75.96 -0.19 75.89 -0.26 75.92 -0.23
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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: Dynamic Model Drainage System Map

Exhibit 5: Existing Conditions 10-Year Inundation Map

Exhibit 6: Proposed Briar Branch Typical Sections

Exhibit 7: Proposed (Phase 2) 10-Year Inundation Reduction Map
Exhibit 8: Proposed Dynamic Model Impact Analysis Results
Exhibit 9: Proposed Watershed Level Impact Analysis Results
Exhibit 10:  Right-of-Way Map (2 Sheets)

Exhibit 11:  Maintenance Access Plan (2 Sheets)

Exhibit 12:  Future Storm Sewer Improvements (Phase 3) 10-Year Inundation
Reduction Map

Exhibit 13A: Briar Branch (W140-01-00) 10-Year Results Profile
Exhibit 13B: Briar Branch (W140-01-00) 100-Year Results Profile




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

APPENDICES
Appendix A: Briar Branch Stormwater Detention Basin Impact Analysis Report
(Electronic Copy Only)
Appendix B:  U.S. Army Corps of Engineers Jurisdictional Determination Letter
Appendix C: Dynamic Model Results (Electronic Copy Only)
C-1: Dynamic Model Drainage Area, Node, and Link Information
C-2: Dynamic Model Drainage Area Results
C-3: Dynamic Model Node Results
C-4: Dynamic Model Link Results
Appendix D: HEC-HMS Model Results
Appendix E:  HEC-RAS Model Results (Electronic Copy Only)
E-1: HEC-RAS Results for Briar Branch
E-2: HEC-RAS Results for Spring Branch
E-3: HEC-RAS Results for Buffalo Bayou
Appendix F:  Geotechnical Report by Geotech Engineering and Testing (Electronic
Copy Only)
Appendix G: Phase | Environmental Site Assessment for N. Gessner Rd. & W 140 Briar
Branch (Electronic Copy Only)
Appendix H: Request for VVariance from Harris County Flood Control District
Appendix I:  Coordination and Correspondence with HCFCD

I-1: October 18, 2013 Meeting Agenda, Handouts, and Minutes
(Electronic Copy Only)

I-2: December 4, 2013 Meeting Agenda, Handouts, and Minutes
(Electronic Copy Only)

I-3: Email Correspondence between HCFCD and TIRZ 17
I-4: Letter Correspondence between HCFCD and TIRZ 17
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Dynamic Model Impact Analysis Results
10-YEAR WSEL RESULTS 100-YEAR WSEL RESULTS
INTERIM | DIFFERENCE| PROPOSED | DIFFERENCE| FUTURE |DIFFERENCE INTERIM | DIFFERENCE | PROPOSED | DIFFERENCE| FUTURE |DIFFERENCE
Node Station |EXISTING| PHASE 1 (FT) PHASE 2 (FT) PHASE 3 (FT) EXISTING | PHASE 1 (FT) PHASE 2 (FT) PHASE 3 (FT)
1 21076 81.01 80.82 -0.20 80.82 -0.19 80.68 -0.34 81.62 81.55 -0.06 81.44 -0.18 81.31 -0.30
2 20481 80.08 79.52 -0.56 79.27 -0.81 79.32 -0.76 80.89 80.70 -0.19 80.50 -0.39 80.48 -0.40
3 19981 80.08 79.47 -0.61 79.17 -0.91 79.24 -0.84 80.86 80.69 -0.17 80.44 -0.42 80.43 -0.44
4 19701 80.09 79.53 -0.57 78.75 -1.34 78.83 -1.26 80.98 80.80 -0.17 80.22 -0.75 80.25 -0.73
5 19510 79.52 78.81 -0.70 78.68 -0.84 78.75 -0.76 80.21 80.07 -0.14 80.13 -0.08 80.15 -0.06
6 18481 78.28 77.76 -0.52 76.99 -1.28 77.27 -1.01 79.10 78.84 -0.26 78.77 -0.33 79.07 -0.03
7 18066 77.47 76.99 -0.48 74.95 -2.52 75.25 -2.21 78.45 78.19 -0.26 76.40 -2.05 76.77 -1.68
8 16756 75.31 74.73 -0.58 74.70 -0.61 74.94 -0.36 76.77 76.30 -0.47 75.97 -0.80 76.24 -0.53
9 16681 75.20 74.66 -0.54 74.56 -0.64 74.76 -0.45 76.47 76.04 -0.43 75.73 -0.75 75.91 -0.56
10 15863 74.80 74.16 -0.63 74.53 -0.26 74.71 -0.09 76.18 75.62 -0.56 75.64 -0.53 75.80 -0.38
11 15381 74.66 73.98 -0.68 74.50 -0.16 74.66 0.00 75.86 75.38 -0.48 75.60 -0.26 75.74 -0.11
12 14232 73.91 73.38 -0.54 73.68 -0.23 73.82 -0.10 74.98 74.55 -0.43 74.65 -0.33 74.79 -0.19
13 13031 73.00 72.58 -0.43 72.82 -0.18 72.93 -0.07 73.83 73.50 -0.33 73.56 -0.27 73.68 -0.15
14 12065 72.13 71.78 -0.35 71.99 -0.14 72.08 -0.05 72.89 72.59 -0.31 72.65 -0.24 72.75 -0.14
15 11029 70.11 69.83 -0.29 70.01 -0.11 70.08 -0.03 70.92 70.57 -0.35 70.63 -0.29 70.73 -0.19
16 10765 69.26 69.06 -0.19 69.19 -0.07 69.24 -0.02 69.82 69.56 -0.25 69.61 -0.21 69.67 -0.14
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Location WSEL* | WSEL (ft) |Diff. (ft)| WSEL(ft) (ft) | WSEL(ft) (Ft) |wsEL® | WSEL(ft) | (ft) WSEL (ft) (ft) | WSEL(ft) (ft)
Briar Branch @ Campbell Rd 69.80 69.60 -0.20 69.73 -0.07 69.78 -0.02 | 72.25 72.11 -0.14 72.16 -0.09 72.14 -0.11
Briar Branch @ Spring Branch 32.76 32.62 -0.14 32.71 -0.05 32.76 0.00 | 35.82 35.56 -0.26 35.61 -0.21 35.67 -0.15 s (End of Buffalo B =
~S~——————— = o)
Spring Branch @ Buffalo Bayou 26.11 26.06 -0.05 26.09 -0.02 26.11 0.00 | 29.35 29.27 -0.08 29.28 -0.07 29.30 -0.05 8 . Yr =
Buffalo Bayou @ W138-00-00 39.17 35.16 -0.01 39.17 0.00 39.17 0.00 | 47.14 47.12 -0.02 47.13 -0.01 47.13 -0.01 S » I %11029;&2r §
Buffalo Bayou @ W137-00-00 36.75 36.74 -0.01 36.75 0.00 36.75 0.00 | 44.52 44.49 -0.03 44.50 -0.02 44.50 -0.02 z %/ 2
m
Buffalo Bayou @ Woodway Dr 35.99 35.97 -0.02 35.98 -0.01 35.99 0.00 | 43.67 43.65 -0.02 43.66 -0.01 43.66 -0.01 - < ,32
Buffalo Bayou @ W123-00-00 33.07 33.06 -0.01 33.07 0.00 33.07 0.00 | 40.67 40.65 -0.02 40.66 -0.01 40.66 -0.01 TJ‘) 8 ALABAMA ST
Buffalo Bayou @ Montrose Blvd. 30.59 30.58 -0.01 30.59 0.00 30.59 0.00 | 37.65 37.62 -0.03 37.63 -0.02 37.63 -0.02 PLABAMA ST Ny r-?‘
; I'Un DATE: DEC 2013
z = SCALE: AS NOTED
Buffalo Bayou @ White Oak Bayou| 22.33 22.32 -0.01 22.32 -0.01 22.33 0.00 | 30.43 30.41 -0.02 30.42 -0.01 30.42 -0.01 (ﬁ =
Buffalo Bayou @ End 0.08 0.08 0.00 0.08 0.00 0.08 0.00 | 7.09 7.07 -0.02 7.07 -0.02 7.08 -0.01 RIGHMOND AVE | NOTE: ONLY PHASE 2 IS EXHIBIT NUMBER
SWSEL= Water Suface Eevaton N ' 3; PROPOSED AT THIS TIME. 9 oF 13




ROW_Re

Map Document: L:\130-10384-017\4-0-Production\4-08-GIS\MXD\Impact Analysis December 2013\10a

quirements.mxd 12/19/2013 8:12:48 AM DGGreaney

| = 2 &
5 v = w
e e o Unknown | Legend g
- N — Storm Sewer - Prop. ROW Acquisition
< z ——— Water line | HCFCD ROW z
»z 4
j E = S — Sanitary SewermTlRZ 17 Boundary 'g_L:
o 2 3
3 — % % 2 i
| - B — SRV A i 0 125 250 500
: s : : WESTVIEW DR Feet
3;515 ! x o, R ’ ; E
IR 3 ) — > 3 .1& i —
: ;g by (IS - : e 8} A i
o » " > . 3 s % -
' 48'; 24" RCP i 307RCP= — v o '
" (&) . 9
48.RCP ér - o 8"4 = iTu A W - i + 3 i 5 ¥ % ol ‘ E ik - |l — » Q“ E 2
: ; b el 1 e Laty N o * o |52
" Vi, RO o 2wl CEDARDALEDR ~ , B\ < S<
e e W 2 ! gl ,_ E O. -
SE =1 e L2 1 g = . X, > * 0O
- 9~3:_| > & ] et Py /.. haR ZL < O:E
A LE —~ 8 4 Tz o
k 6" 3 o : | ~..A\~\_n : = <=
" : s . ' 4 g ] =
CEDARDALEDDR._ 18/RCRZ _} : i £ ; | - & L =0
‘. .1 i k. i v % :; [ OI I E
2" Centerpoint Gas % B - ‘g- 28 LARSTON ST - x =i : : ; 'E Qs
(Gessner to Witte) 2 0 8 I8 ¥ TN = A S * 0] <y
¥ = I : : o -~ A 1 = |&9
, £ BB = w Centerpoint Overhead , & ‘ il o X
e ] 2 | : L Lt 1o ks 8 P Li G B s & ey t il % A o o
= Va 50 "LARSTON'ST " - w s : ower -ines W 48w ol ] <3
R _UARS 0\ | 8" San Sew s . . (Gessner to Confederate) ‘ i AN &
=i, 43 i< o AN 2 : A > § 3
: e 2 v x - e | v | 157 SNl : = LAKE\DR' - |
BL§ i W140:01700 ' i P il : ‘ o s S - S 12| 5
iy 44UV Iz o B =
36"R =3 ‘ ¢ ol [a] [11] [a]
\ CPP : e - L B 1 ! SO o 8" °
TR ' R 5 -2 ) 20 4 r 'Y oy P y A Bl W140:01-00 20"RCP & a 0
N T Cmmding,  cbiidee "0 o § 0 . i ; w ol s
T 25 e | e e ] ‘ .  a s | S| 8
" A n : St 2. a o o e = - - - L L o
Y —_— e prare W Teee A 80 & ) | o T o
2 e S o \ S a S (1 :illl b : Al & e " > . 520 = T “ =3 2 ! o (@) <
ity ‘ iR a R e AL : T AT P Y . o . " . . . '
a2 EBRE o n Lj -, C am s twmmman, e — s A 3 L ’ 'y 3 - 4" Centerpoint Gas “ - -
e -5 m_m —_—— = T AR Blal - - - | (Demeret to Bunker Hill) 2 |z
= LA=70 . 1 vH— b ainn - ! —— i fo ! = . 5 | ] - 3 2
‘ y el T | INSET MAP r%-‘ . o 2l ; — — — = | B h s -l —_J:‘E :_ ;é 363
- i i = — | = I‘ : =] e 210 ; - — e SE°
: ' THE ; 120" Water [ =/l ;A\ = —% - T g
. L e - — A = - - 8
—— - ] q° r . - 2 -~ *ﬁi b :11 . é% 5
] ‘J e : SBC Buried _: g% 2-4" St Plpe 3 = - 7 Q’\‘v‘l_ i:: 36"RCP, = l; 2h - §§ E
; a Sob Cabl uifl 1/2" Stl Pipe | © : =i s ® fd.
e - able Nz B Bi9% d lmy = m Fa e | I B
. - = =| | g =l . 2 i% - WE T - {4 B :
— . : wesi |- : 2 dE o -
| | el 1| ST LY B A AR =l g
PlNE LAKE DR = . _ g 32 2 23 =7 B A= | R 3:‘ 2. B> &
i) 8 a B » B RN N\ o i I AN
| PROPOSED | i 3, %i £ Wy e LI 2 AC
"""" 41 = ;- a3 ol 24 2 d 7 Fe Nnad - :
10'x215' —— . é I EE L L EEE T it e
[ g2 85 g2 92 G4 i : e g2 LR =
AQUISITION Eadnfihanata o ﬁg,;g by Rasys -
- -2 b3 =% ;: = | ; 4 e =t o
iééimgﬁ S R TR N e
P‘ S [ e | ﬁ gj F: S ; 3 1 . I-IC_‘—I>
| i R e | R g
i | ey e i 2 g L. {E _.-. . W E
E ‘ i v E!'4 ,p:! il LI 1
& - TR L ‘,.4!“ l" 4
- " = ks L“ mza AF
6'x4'RCB
DATE: DEC 2013
SCALE: AS NOTED
EXHIBIT NUMBER
10aoF 13




quirements.mxd 12/19/2013 8:18:01 AM DGGreaney

ROW_Re

Map Document: L:\130-10384-017\4-0-Production\4-08-GIS\MXD\Impact Analysis December 2013\10b

~ ['4
Q g
8} : o Legend B
4 - 8
: . ‘ e Storm Sewer - Prop. ROW Acquisition
- r 4 X pa w : Water line . | HCFCD ROW
" | R >
48T = X g i "ET:: LARS _ 3
T W A 2") LLARSTON!ST] 4 Rc::“ 5 : u —— Sanitary Sewer m TIRZ 17 Boundary :%_:
= i b ke : % w - 9
3 ‘ : S R a
= 3 . " : T - 5‘, P o . > . a
o : o IR - < g 0 125 250 500
6 8 4 ’ . e T —F ot
‘ - ; e L
. 1 : “lg v >, i
1} .- = 3 m
187RCP, (<) ..ch " PINELAKEDR
) 2"l ~PINELAKEDR, . ||z oo ht ol 5o z2
I %! )‘U : T 1t a <Z( g
¢ ; = 4 " L d lu
P | i bet 2 6 o o e zil
112 " i ,; v =5 coriel feastl ) L LE < (@] Z
i , 2" Centerpoint Gas 5 X ’ - s a<
2 ?510\\ ~ (Bunker Hill to Confederate) : s B s, ot S S
- 3 " y 0 3 » } j 74 S
o3 % 9 Al ] : — S~~~ 4 END OF PROJECT | 4N <§f gé
H ' N " 4" e : 2 -
7] = , 3 Sl 60" o 4CE 12" Aerial g o % 5
B | Centerpoint Overhead o LIONG/BRANCH LN . ta & A Water Line i o g
83l o, Power Lines N iy | = ! RN = S
h: . (Gessner to Confederate) I = - = % ) - T g 5 % E
| - " ol " ~ >
; i =lle s SRLLC : 3 5 Mo=tioad T |&9
SO X AlE =k 3 T el i
g a2 ; - 3 < ! 0. g <=
o, oo ) " - 4 . h —-‘—4-’»‘»? Y N T » o —
S .- - [ i Z{ \ ‘ B = = Q
= 2 ! ! ! . "
8" b : E" S | A ] = -
= 4= uv ‘ .__.,: F— 0 8 % @
n n 5 l
] 6" and 8 San Sew E Ay ;hr h“u PHASE 1 5 - A
q.= e *"' = * t % DETENTION BASIN 8 |g]| L
- Y - F = Bwmurind® P e : 1512
i E kU l—— " = 3 ‘;P!rf;ﬂ;::f ‘! " % T & 8 g
o | - L SERFEMNE ‘ T : I x T o
8" San Sew - =t 2 o :
- . H‘fl’l""“lii ;“ t % * ° =
- ~ = . iz 2 7_—_/ P T LU L ! - ¢
s |3 e ; . ’ : 2
4" Centerpoint Gas i =] _ - -: A AN P b ff I——— e ‘gg E{';'mi; E.h RE. ’ O, -k
" . = " s - ™ 3 e
. IR (Demeret to Bunker Hill) |~ s O & f &i ¥ T2 ;o2 ;i“”m“ ‘ 3 Edfe
e ——— G | yitt ot == 22 23 BT e ot : ‘ v gE|Z
e el A e Ganalnis A i
36"RCP. 30/RCP_ws 21"RCP 15'RCP - T2 Vi oon b W< ww frl - piva e T L 3 %22
- 2 e B - il B 34 FARYE mfr i el
B .- 2 g ¥ ;y -+ !E _: 5 -2 2 33‘ ;’i b ':g ? 15 i im";?l ‘nmu [ b a 2 &
- - - 7 - 2 - L 3 y
- nd o . = v = e —— > 3 r
8 e ™ 7 = !%9 ’{! A £ .ﬁi © oJ': = A” 4 ns 8 went b0 "i‘las :
RS O e B n g - Gl
m ={ls % - FAh o
L §§ S o AL R ,
bt gt 0 O it e ; & fabe T b,
FoE ST S b b e MO
2 \ T . : 341 I s [
a7 % PR i ML . S B 1 el '
= P ” " - - 5 " ] W A A A A
-3 - ‘e - ey e P
ox i i;‘ ‘: & ;:_S'rd | L-.’u‘rﬂ ; i b e “ O "u =
. o - : (K E 3 forer}
} - A m ) M;i\'& !"'.“ ] § L !-1!-\! :g!‘l‘ﬂa B %
= - b - =
T Y T h:.p e o " b "‘F\ ”!II {RlE e
? n é ¢ A ‘ﬂ“’l F ‘ L : | 2
" 2 | .
A U L] 'a 0
A

DATE: DEC 2013
SCALE: AS NOTED

EXHIBIT NUMBER

10borF 13




SISATVNY LOVdINI SINIWIAOLdINI . fa) m
T3INNVHO (00-10-07LM) HONVE dvigg | 59 93N0HadY oY of 2
ANVdWOD A1VA V 031V ._.ZMEA_O._HZA_%_ m z W
Myg  dIHOIHO "ou| ‘WeUMoN ¥ G— A7 Q2 o)
SMaJpUY ‘POOMNO0T] w = O
NV1d SS300V IONVNILNIVIN mm @ <
990  :Q3uvdINd 25| % &
¥ddv|3lva NOILdI¥OS3a e ow wi
c © o). A= T, =
m o _.n__w L M ,- Iq af C, b !
o 3 . R {
e « 1
= ] <o e, D
R I B+ WY o o g . ¢ § ¢
|m il : P nﬂim —M - €
© R« [Ny
m /’ g -V ; - ..ﬂm.—f.-ﬂ* o : 4
° £ 53 v g L e
(] = = -— i [ ]
m " <8R 7 o S ! ’fﬂ«.ﬁﬁ,n“ e
A < — o 5 ‘ R &
& § STEL Bes_ 8 to st
a4 < » 9 S § .- © 5o = BRI I
- ¢ o m < o c = mu D ]
S O RTO = w o £ & d?
q|a ) — 4 ] Y N d ™ = eﬂ cEe L
S &% ® 2P g o= O
) 2 g v oo O
S ¢ g o 8 S £ co L
o T o HhOoOaon I
)
c 5
ﬁ .A.Ia - - - - : : E : ‘ .
> o
e Den s ﬂ..ur.a.::nm&i»._, : aﬁ..ﬁ : r
» 0 ' Lt m?:iglmmm.ksiﬂuﬂﬁa ‘r_.u...t.‘;ﬂ\,w €
! . F e e a6 E e oot i W=
- - e = . oaecEnt
e
e HM g JLoe TR FERLE: £

ﬂﬂrﬂ ﬁ“‘!ﬁ' g—ﬁﬂhv !
= =] vours oep SR - U .
n_ AU e i

§Ee ECERO.
0 o e e

e g R

= e
FOEpep. SENBREEL IR

ot
Tkt et
SYg grerelye |
© akln 3‘-&“
: 15
A

Gk of €6 oo tosui £ roewsEoaci
- g€ "-. €F (DR CR CRgtRECEERE

g <8 BLEE L oL Cerint Eﬁi‘!ﬁ.‘

Ean e arke Pra T
e S e el
o S s B R
gnim it T iy we -

[] [ ]
Fege FrprEtOertlge® - Emeen €
O ekt a0 Corstedes i3

" |
¥ gf : ¢
* &
2 =l
< o
¢ &7

= _

D

i

Py

NERR

L\ \NE
\‘ GESS

Aoues19DA NV ¥1:GE:01 €L0Z/LE/ZL PXW'SSI00Y SOUBLSIUIBIN BLL\E|0Z JoqWwa0a( SisAleuy 10edw\aXIN\SID-80-#\UONONPOId-0-1\/ L 0-48E0L-0E 1\ T Huawnooq depy




Map Document: L:\130-10384-017\4-0-Production\4-08-GIS\MXD\Impact Analysis December 2013\11b_Maintenance Access.mxd 12/19/2013 8:34:01 AM DGGreaney

Legend

DATE|APPR

E—— Eg(égtmﬁlgagcgﬁ’sesctlon m Eztaesr?n:)n Basin

Maintenance Access Phase 2 .
I Berm at Top of Bank . Channel Improvements E
I Berm at Channel Bottom Phase 2 g
I Ramp to Channel Bottom Channel Enclosure é

Phase 3 Storm
Sewer Improvements

B Storm Sewer Access Vault |:|

K= "L HCFCD ROW

REV

" z |2
Voa 1 < z 9
[ ’ o £
g y b" Ll (D O é
= ) = ' 0 S
it ¥ | L
Rzd e Y L - O
- O
9 A o <
| m & v ®) S
! J LL g (%))
- ‘E T, = |23
uﬁmdhm@ﬂﬁ v moo|23
) A 1 ‘ﬁk [By L E Erx
anlil‘"' = |[<s
< =
= o0
)
& | 2| &
o m o
a .. a
llw " & = Hé @ %J
BERACY £ E i E O x
4 BOTTOM BY RAMP LARALL ,“" =
! B A N if- o S <
| | L 2 ' "'l ACCESSTOSTORMSEWER |, ./l ”.4 —
- ] J e r THROUGH CHANNEL BOTTOM il 5 B
z .
{J 1 : li.‘x =N i g [k EHE
= & s |0 - i . ! c SE|Z
] - e s B, H
ol — (T ® E‘! 1 X ; 230
N— o = — = B = 2 ' 2 8= |-
_ *gl _;;_————_r".fa ) it 4 ki epp
b 7;;, o 4 e "S{-' | A n!ilmlﬁ ' g
= BF s 2 2% . 42 } i !ﬂ-mwu surr
= AFan *4 R Y ii' pt < - !
- ! : 2 ¢ ‘g; e 2§E 3 - | :”‘. i “i 5 ety P I-?'Ei
als ’ ’p_ ‘2 "g: o ; & - - ] AR b -:. e 4
o % g s 2. | d o g
:; q:‘,asi' ‘g‘ i,:%,;r:g* o - ‘ﬂllt" t! \ xhll‘
A — g M .rf;:g.\.u {
a [ R | o e a N =
A FHRRE MR g TR S, R =
~m : - il e r E E =
= ¥ g:‘ ‘:i‘ B "H'n‘ﬁ i i ae & it | o =
! " SRS s : O 1 B e =
= = et | | R ““““"-_.1 3
| NI e 3 el
AT 1 i b i L 1 g 2
Wt & W R e £
h W L o T R : DATE: DEC 2013
3 \ - —_— SCALE: AS NOTED
Arraplel 5
=mi@’r|4

~ | EXHIBIT NUMBER

11BoF 13

.7*..»- -a - ox L ‘F" P




p_v10.mxd 12/30/2013 3:41:05 PM DGGreaney

2_Future_Phase 3_Inundation Reduction Ma|

Map Document: L:\130-10384-017\4-0-Production\4-08-GIS\MXD\Impact Analysis December 2013\1

Table 10: Future Phase 3 Storm Sewer Improvement Sizes and Results Legend gti
, , =
Y |Location Exist Size Per Size E:ﬂSt 1EE; i:;:tu:T Phazis E:{ISt 122;[’ i;;urilphasecgs 2 EXiSting Storm Sewers Future Phase 3 g
Ow (CFS)|10yr Flaw (CFS) |Flow (CFS) yr Flow (CFS) !. Existing Ponding - 10yr 10-Year Ponding
:fD Gessner 36" 36" 73.0 49,2 78.3 71.5 y A \ e R ; e T .
g # 4 o e N e - Phase 1 and 2 <0.10
(2 |Larston 15" 42" 76 37.0 77 48.7 Trisd ' kS frstd : z) . i (LA \mprovements 0.10'-0.25'| &
D) |Cedardale |36" 42" 24,8 40,6 27.9 41,5 ; ' i 4 =% y Future Phase 3 . | &
1-8'%5' and "1 Storm Sewer Impvs 0'26, ) 0'50, i
(@ |witte 1-8'5' . 143.1 269.3 151.9 273.2 [ 0.51'-1.00 &
1-5'%5 I 1.01'- 2.00'
® DEFI"IEFEt Eﬂ-“ 36“ 12.':' 38.6 11.8 52.2 - 2011_3001
® |windhover [2-28"  |1-42" 29.9 81.3 30.0 121.3 B 300 (3
0 250 500 1,000 -
. T e — — w
(D |springrock |36" 1-8'%5" 85.2 167.2 191.4 289.2 - Feet y ® Z 2
ey \_EW Structures removed from (LU (“,g pd % E
2 e ¥ flooding: 117. =5£0qn|03
' ; W T =< o<
Na =25
Z0z2Z 38
LESOlgs
o Z 2= = 7))
(|7) w=ol22
T2 3
Ww<losg
1> um 25
20> g>
20 « x
T Xo
= <=
oM
£ | 2| &
o @ o
a .. a
2| 8 3
! : : & O 4
> g - 1 > I&J ljl:J &
(S S P & 5| <
fv‘! . & ‘% -
. .
-k
Sals

T el

Ve o o s e i 2 g
"""'I"I o~ 2 s

£

' Phase 1
L Detention Basin

& nww b
i _‘il!“'_!‘# I\
MGk
- : ll!i". [:1 Ql L)
TR
TR U S BE
ik —

1 G x 1
144
by e -t
7 S IR

T 1
3

By

L i v E = .-

i

o

7 Aneannial

1

ELEVATION RESULTS.

~ “ | NOTE: ONLY PHASE 2 CHANNEL IMPROVEMENTS
f | ARE PROPOSED AT THIS TIME. PHASE 1 BASIN
- | IS CURRENTLY UNDER CONSTRUCTION.
PHASE 3 STORM SEWER IMPROVEMENT SIZES ARE
| PRELIMINARY AND SUBJECT TO CHANGE.
4 SEE TABLE 5 OF THE REPORT FOR WATER SURFACE

(a)

—_
p—
s
—
(=]
—
o
—
furr}
=
s
o=

DATE: DEC 2013
SCALE: AS NOTED

EXHIBIT NUMBER

12 oF 13




SISATVYNY LOVdWI (00-10-01 L) ) ol x
SLNIWIAOHAII TINNYHO HONvE dyiyg | 1S9 “d3A0HddY ALROHNY o m o
ININOTIRIOR g2 |3 %
mea aoaro | | wusmans (IO I 22|28
JT740dd SLTNS3IYH UV3A-0l ek il Q4 W Anm
(00-10-0vLM) HONVHE AVIME | |0 . ooivamu FAEEe
dddV |31va NOILdI40s3a AId aw L
— Eg @
[ _ M W M M W
L o & & ¥ E = =R =
o o8 IS g&e 3 E G E &
i s e TmE & 2 Ema
T Eq,_ o W = L e 2o m
4 S HE 28z cHY 3 g 258
- i EEo0c a2 E 28 & o 2 35
= B L=
19 20 c
= I Y
D [ =
o m m M
n =
8 - o L FWM T X
| | | by
i i i m .._u
| | | o 0
] ] ] B E
L e — L I S@ | 8
i i i = —
1 1 1 m ]
i i i [
i i i i
" | " =
| | | g :
e e e e e S S S e e L e e e e . T o ——— fom = -
i
" i " = &
L . N A A A S P L R i m
i i i i i —
i N B e e 1
i i i i i -
T . L " T i, e S == T 1= B m
i i i i o |
" " THH ¥3XnNg ! !
- | Lo ] o [ 8
- | " | i -
v ! ! " "
r_uu " " NOILLNILA "
_— ! ! ! ! ,
g SRR S — 8
h i i |
3% | !
(== T "
1 i i m
— R S U 1. | W R S T SR . W A i
.._.m " " —
[« P "
> |
o T | H
- - - AN, "\ Tt St Tt ai i ety Hiii -m -
= i — W
o _ =
Y— | "
CT T /S S e - %, A e i s - & <
2 | | = 2
L | )
= | m
(. "
o " | M £ -
] ] ] ] 1 2
5 | | | i 4
- " | " <
Q. " " | T
Q | m m m =
, o
=
- B = 5 5 = i
w e = of e = 5
o o0 [~ [ (=} >

SHIOMOJU] N 9G:EEE €L0Z/8L/CL PXW QLA 8|u0Id JAQL BEL\EL 0T Joquieoaq sisAleuy 1edWNAXIN\SIO-80-#\UONONPOIE-0-#\/ LO-#8E0L-0€ 1\:T Juswnooq depy



SISATYNY LOVdII (00-10-0%1 M) : o
SLNIWIAOHAII TINNYHO HONvE dyiyg | 1S9 “d3A0HddY ALLSOHINY 3m _m_Mmoo
ANVAWOD A1vVa V 031 V :J .—EEA_O._HEH_%_ m z W ~
Myg -daxMO3IHO -ou] ‘WeuMaN B own L
37140dd S1TNSIY HVIA-001 swospy poowro] D L A% | & m
(00-10-0vLM) HONVHE AVIME | |0 . ooivamu FAEEe
HddVv |31va NOILdI40s3a AJY aw L
£ ol oo
T Rod
L6 g8 . fmop g By E
S g® L8 @g#l? 3 E 5 5 8
% g B M o= ﬂ.ﬁ.u = m =
= — [} L1 b =2 m
. 58 s8d ZHE oy 3 a5
W EE O s E &8 &8 & o m m m
I 558
[ g 7w
= i
=
o ¢ . . . . . 5 s o mmm T m
i i | i i i | ! ! i Bg
i i i i i i i i i i m .._u
I i ; i " i ; i - i o 0
] ] ] ] ] ] ] 1 1 ] G E
| — . | | | . L I S@ | 8
! HINSSID | ! ! I o
i i i i i _n_l
| -~ :
| " \ | | m m
SN |3 [N S S W S S— — S — — :
| | 1 " | 5 =
" Al A | " :
i | '\ i i |
SRS 5, .Y | VNS SUSRSNIINN SN G WO SU— — % IO — . —— .
| | i \ i | " a
| | I I | |
" " S " " m
" " A | | 5
| | I | |
" " T " "
b NN N S Yt S S B — =
| . i ] ] 1
! o THH EAMMAYE " "
I R D s 1 I S B . . L N A 3
c ! ! ! A} ! D
v " " " v "
v 1 1 1 1 1 1
w CONISYE NOILNAEd !
_— | i i i m
i e . N e oo o e - = e
A I i i i i —
x| | ! ! |
= | | | |
{ 1 1 1 1 1
R S A . . . W A A e - R . W T m
ﬁ " " " " " !
! ! " elenl als !
u.__l i ; - : i
m ! ! ! ! _
o S S e R N R o b R i m
N " " " - :M_
D i i i i =
w— " " " =
5 1 1 1 1 —_—
=< | " ! g =
- SEREEEE S e A S - T TS <
m | | | | & 2
i i i i o
i i i i O
(= " " " L
- 1 1 1 1 R
1 1 1 1 Dl
= —— e f P _ - - g~~~ - e . ST B -+ w ®
1 1 1 1 1 1 1 1 1 2
1 | i | i | i | i i | i W
- | | | | | | i i | | <
D 1 1 1 1 1 1 1 1 1 1 1 W
! | | | i I | | i i | i >
M n n “ _ “ n | | | | | m Z
(@)
— 3 8 8 8 8 8 8 8 8 3 o g - i
w e (] ] e -r e ] ] s o e =] 5

SHIOMOJU| N GZ:9E:€ €L0Z/8L/ZL PXW QLA 8[u01d JAQ0 L~ GE L\EL0Z Joquieoaq sishjeuy 10edwWNaXIN\SID-80-#\UOKONPOId-0-1\/ LO-¥8E0L-0€ L\ :luswinoo depy



Appendix A: Briar Branch Stormwater Detention Basin Impact Analysis
Report



Appendix A

Briar Branch Channel Improvements Impact Analysis Report (Unit W140-01-00)

Briar Branch Stormwater Detention Basin
(Units W140-01-00)

Impact Analysis Report

Prepared for:
Memorial City Redevelopment Authority

REDEVELODIENT

AUTHORITY

Lockwood, Andrews
& Newnam, Inc. <SG
A LEO A DALY COMPANY -‘-"“E_,g,ﬁrf \\.
)
Texas Registered Engineering Firm ,” * * * *’I,
F_2614 &°°°°°000000aas,,

April 29,2013

Page 1 of 49



Appendix A

Briar Branch Channel Improvements Impact Analysis Report (Unit W140-01-00)

Briar Branch Stormwater Detention Basin

Impact Analysis Report (Unit W140-01-00)

TABLE OF CONTENTS

EXECUTIVE SUMMARY

1.0
11
1.2
1.3
14
1.5
151
15.2
1.6
1.7
2.0
2.1
2.2
2.3
2.4
2.5
3.0
3.1
3.2
321
3.2.2
3.3
3.3.1
3.3.2
3.4
4.0
4.1
4.2
4.3

INTRODUCTION

Project Description

Project Limits
Project Objectives

Report Objectives

Assumptions and Constraints

Modeling Approach

Design Criteria

Project Survey and Datum

Prior Studies

EXISTING CONDITIONS

Location and Topography

Land Use

HCFCD Facilities and Unit Numbers
Right-of-Way

Pipelines and Utilities

HYDROLOGY & HYDRAULICS

Analysis Objectives

Hydrologic Modeling Methodology

Dynamic Model Hydrology

© ©O© ©O© © 00 N N N NN oo o AP Wwwwww e

HEC-HMS Model Hydrology

[EEN
o

Hydraulic Modeling Methodology

[EEY
o

Dynamic Model Hydraulics

[EEN
o

HEC-RAS Model Hydraulics

[EEY
[EEY

Existing Conditions

[EEN
N

PROPOSED DRAINAGE PLAN

[EEY
w

Description

[EEN
w

Hydrologic Analysis

[EEN
w

Hydraulic Analysis

[EEN
w

12N

Page 2 of 49



Appendix A

4.4
441
4.4.2
4.5
4.6
4.7
4.8
4.9
4.10
411
4.12
5.0
5.1
5.2
5.3
5.4
541
5.4.2
5.5
5.6
5.6.1
5.6.2
6.0

Briar Branch Channel Improvements Impact Analysis Report (Unit W140-01-00)

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

Detention Basin Layout

Detention Layout

Basin VVolume Allocation

Right-of-Way Requirements

Special Erosion Control Features

Stormwater Quality Enhancements

Potential Pipeline and Utility Conflicts

Geotechnical Requirements

Environmental Issues

Maintenance Access Plan Requirements

Operation Plan for Pumped Detention basins

FUTURE REGIONAL DRAINAGE SOLUTION

Description

Hydrologic Analysis

Hydraulic Analysis

Detention & Channel Layout

Detention Layout

Channel Layout

Right of Way

Other Requirements

USACE Jurisdictional Determination

W151-00-00 Interaction

CONCLUSION

14
14
14
15
15
15
15
15
16
16
17
18
18
18
19
19
19
19
19
19
19
20
21

Page 3 of 49



Appendix A

Charts
Chart 1:

Tables
Table 1:

Table 2:
Table 3:
Table 4:
Table 5:
Table 6:
Table 7:
Table 8:
Table 9:

EXHIBITS

Exhibit 1:
Exhibit 2:
Exhibit 3:
Exhibit 4:
Exhibit 5:
Exhibit 6:
Exhibit 7:
Exhibit 8:
Exhibit 9:
Exhibit 10:
Exhibit 11:

Exhibit 12A:

Exhibit 12B:

Exhibit 13A:
Exhibit 13B:

Briar Branch Channel Improvements Impact Analysis Report (Unit W140-01-00)

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

Basin VVolume Allocations

Drainage Area Information for Subbasin W140C

Loss Rate Information for Subbasin W140C

Existing Peak Flow Comparisons

Existing Water Surface Elevation Comparisons

Proposed Peak Flow Comparisons

Proposed Conditions Water Surface Elevation Comparisons
Future Regional Solution Node Results

Future Regional Solution Peak Flow Comparisons

Future Regional Solution Water Surface Elevation Comparisons

Project Location Map

Effective Floodplain and W140C Drainage Area Map

Land Use Map

Dynamic Model Drainage System Map

Existing Conditions 10-Year Inundation Map

Proposed Basin-Only 10-Year Inundation Reduction Map
Proposed Basin-Only Dynamic Model Impact Analysis Results
Proposed Basin-Only Watershed Level Impact Analysis Results
Future Regional Solution Components Map

Future Regional Solution 10-Year Inundation Reduction Map
Future Regional Solution Dynamic Model Impact Analysis Results

Future Regional Solution Watershed Level 10-Year Impact Analysis
Results

Future Regional Solution Watershed Level 100-Year Impact Analysis
Results

Briar Branch (W140-01-00) 10-Year Results Profile
Briar Branch (W140-01-00) 100-Year Results Profile

12N

Page 4 of 49



Appendix A Briar Branch Channel Improvements Impact Analysis Report (Unit W140-01-00)
Briar Branch Stormwater Detention Basin

Impact Analysis Report (Unit W140-01-00)

APPENDICES

Appendix A:  Summary of Hydrology and Hydraulic Methodology

Appendix B: Dynamic Model Results — Available on Data CD

Appendix C:  HEC-HMS Model Results

Appendix D: HEC-RAS Model Results — Available on Data CD

Appendix E:  Preferred Basin Layout Volume Analysis

Appendix F:  Geotechnical Report by Geotest Engineers, Inc. — Available on Data CD

Appendix G: Phase | ESA by Lockwood, Andrews & Newnam, Inc. — Available on

Data CD

Appendix H: Phase Il ESA by Geotest Engineers, Inc. — Available on Data CD

Appendix I:  Phase Il ESA by GSI Environmental, Inc. — Available on Data CD

Appendix J:  U.S. Army Corps of Engineers Jurisdictional Determination Letter

Page 5 of 49



Appendix A Briar Branch Channel Improvements Impact Analysis Report (Unit W140-01-00)

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:

Ln Page 1 of 27
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Briar Branch Stormwater Detention Basin
Impact Analysis Report (Unit W140-01-00)

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.

Ln Page 2 of 27
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Briar Branch Stormwater Detention Basin
Impact Analysis Report (Unit W140-01-00)

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.

Ln Page 3 of 27
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Briar Branch Stormwater Detention Basin
Impact Analysis Report (Unit W140-01-00)

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.

e 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
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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 @

W 137-00-00 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 Blwd. 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
co4a7 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
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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| Impvws) Sew Impws) 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 Bivd. 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%
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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 Impvws)
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 @
W 129-00-00 33.03 33.03 0.00 33.02 -0.01 | 40.68 40.67 -0.01 40.67 -0.01
Buffalo Bayou @
Montrose Biwd. 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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e §

Proposed Dynamic Model Impact Analysis Results

W140:-01-00

=g———0

12527.9:

10-Year Water Surface Elevations

100-Year Water Surface Elevations

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
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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 4 © D109702 S
4 3853 3814 -39 26.11 26.07 -0.04 7104 7008 96 29.35 29.26 -0.09 > 3 2 I 612 Acf =
[ — e —— 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 4452 4450 0.02 | BAMAST & m N ALABAMA ST
8 8431 8428 3 35.96 35.94 -0.02 16676 16656 20 43.68 43.66 -0.02 ALA 2 i DATE: APR 2013
9 8840 8813 -27 33.03 33.02 -0.01 17497 17475 -22 40.68 40.66 -0.02 = il > 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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Appendix A Briar Branch Channel Improvements Impact Analysis Report (Unit W140-01-00)

. " - - ['4
Exist Prop Future Regional |Exist 10yr |Prop 10yr |Future (Phase 3) |Exist 100yr |Prop 100yr |Future (Phase 3) FUTURE REGIONAL SOLUTION o
Qutfall Location Qutfall Qutfall Solution Qutfall |Peak Flow |Peak Flow |10yr Peak Flow |Peak Flow (Peak Flow |100yr Peak Flow TYPICAL SECTION A—A Legend <
Num.|Project Name {Briar Branch Station) |Size Size* Size** Rate (CFS) |Rate (CFS)* |Rate (CFS)** Rate (CFS) |Rate (CFS)™ |Rate (CF5)™* 96 E
1 |North Gessner Road 21026 36" RCP | 36" RCP 36" RCP 72.7 72.7 69.9 78.6 78.4 83.2 |___ 50' ROW ___| 1 — Existing Storm Sewers =)

2 |Larston Inlets 20481 15" RCP | 15"RCP 36" CMP 7.7 7.6 15.9 1.8 7.8 16.6 , 92 //// Proposed Detention Basin (Phase 1)

3 |witte Road 19481 2-48" RCP | 2-48" RCP 5'x4' RCB 203.8 198.7 314.2 243.1 234.4 359.6 12° MAINTENANCE 1
~ ~ ~ SHELF |:| Future Channel Improvements (Phase 2)

4 |Demaret Lane 19161 24" CMP | 24" CMP 30" CMP 12.1 12.1 26.9 12.0 12.0 26.8 88 =
5 |windhover Lane 18066 2-24" CMP[2-24" cMp| 36" CMP 30.2 30.1 42.7 30.1 29.9 41.2 1 - Future Storm Sewer Improvements (Phase 3) 2
* Proposed Project includes only the basin. Only the basin is intended for permitting, approval, and construction at this time. r 1:1 CONCRETE 84 %
**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 / / SIDE| SLOPES 3
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Future Difference Future |Difference Future Difference Future |Difference é’g <
Node| Station | Existing | Phase 2 (ft) Phase 3 (ft) Existing | Phase 2 (ft) Phase 3 (ft) PROPOSED CONDITIONS INCLUDE ONLY §§
THE PROPOSED DETENTION BASIN WITHOUT <
1 | 21026 | 80.25 79.95 -0.29 79.81 20.43 80.87 80.68 -0.19 80.38 -0.49 CHANNEL OR STORM SEWER IMPROVEMENTS. =
2 | 20481 | 80.09 79.84 -0.25 79.27 20.82 80.99 80.65 -0.34 80.29 -0.70
3 | 19981 | 80.07 79.84 20.23 79.26 -0.81 80.92 80.64 0.28 80.30 20.62 FUTURE REGIONAL SOLUTION INCLUDES CHANNEL g
4 | 19701 80.12 79.87 0.25 79.29 0.83 80.97 80.67 0.30 80.38 0.59 ﬁgg ﬁg‘%ﬁ“&gﬁgg&'%ﬂ*ﬁ.\éET“ﬁETs THAT
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 7711 -0.37 77.32 -0.16 78.47 78.13 0.34 78.45 -0.03 Legend
7 | 16821 | 7527 75.05 0.22 75.04 0.23 76.65 76.25 -0.39 76.34 -0.31 © Anaiveis N -
8 | 16756 | 75.26 75.17 -0.09 7516 | 010 | 76.64 76.33 -0.31 7644 | 0.20 . nalysis Nodes - =
9 | 16681 | 7525 | 7501 | -024 | 7500 | 025 | 7663 | 7619 | 044 | 7629 | -0.33 (/424 Proposed Detention Pond =
10 | 15863 | 74.86 74.74 2012 7472 | -0.14 76.42 76.05 0.37 7611 030 |\ Effective Model Cross Sections =
11 | 15381 | 74.73 74.63 -0.10 74.60 0.12 75.93 75.93 0.00 75.98 0.04 FEMA Effective Floodplains
12 | 14232 73.96 73.72 -0.24 73.69 0.27 75.03 74.81 0.22 74.87 0.17 1 100-Year
13 | 13031 | 73.03 72.86 2017 7283 | -0.20 73.87 73.69 017 7374 | 013 . ]500-Year DATE: APR 2013
SCALE: AS NOTED
14 | 12085 | 72.15 72.02 2013 71.99 20.16 72.92 72.77 20.15 72.80 20.12
15 | 11029 | 69.62 | 69.54 007 | 6951 | 010 | 7027 | 7010 | 047 | 7012 | -0.15 w(ﬁ;m EXHIBIT NUMBER
16 | 10765 | 69.27 69.21 20.06 69.18 20.09 69.83 69.69 014 69.71 2013 11 oF 13
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W140-01-00 - Results for 10-Year (10%AC) Event
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Appendix A

Briar Branch Channel Improvements Impact Analysis Report (Unit W140-01-00)

W140-01-00 - Results for 100-Year (1%AC) Event
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Appendix B Briar Branch Channel Improvements
US Army Corps of Engineers Jurisdictional Determination Letter Impact Analysis Report (Unit W140-01-00)

MAR 0 6 2013

DEPARTMENT OF THE ARMY
GALVESTON DISTRICT, CORPS OF ENGINEERS
P. 0. BOX 1229
GALVESTON TEXAS 77553-1229

February 20, 2013

Compliance Section

SUBJECT: SWG 2012-00174; TIRZ 17 Redevelopment Authority, Jurisdictional

Determination, Proposed Drainage Improvement Project, Located Along a Drainage Diteh-Squth
of the Intersection of Bunker Hill Road and Long Branch Lane, City of Hpgete wdeHinty,
Texas & Mewnai, IE-
mag 11 200

Projor) funisst
Muhammad Ali, P.E. [ 20 ve384=0ok7
TIRZ 17 Redevelopment Authority oot b
2925 Briarpark Drive, Suite 400 // /
Houston, Texas 77042-3720 ‘,
Dear Mr. Ali: E_’—l ~

This letter is in response to your request for a jurisdictional determination received
February 12, 2012, for the proposed drainage improvement project on behalf of TIRZ 17
Redevelopment Authority. The project is located along a drainage ditch south of the intersection
of Bunker Hill Road and Long Branch Lane, City of Houston, Harris County, Texas.

Based on our desk review and the June 4, 2012 site visit, we determined that the project
site (see attached map) 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.

This determination has been conducted to identify the limits of the Corps’ Clean Water
Act jurisdiction for the particular site identified in this request. This determination may not be
valid for the wetland conservation provisions of the Food Security Act of 1985, as amended. If
you or your tenant are USDA program participants, or anticipate participation in USDA
programs, you should request a certified wetland determination from the local office of the
Natural Resources Conservation Service prior to starting work.

This letter contains an approved jurisdictional determination for your subject site, which
is valid for 5 years from the date of this letter unless new information warrants a revision prior to
the expiration date. If you object to this determination, you may request an administrative appeal
under Corps regulations at 33 CFR Part 331. Enclosed you will find a Notification of Appeals
Process (NAP) fact sheet and Request for Appeal (RFA) form. If you request to appeal this
determination, you must submit a completed RFA form to the Southwest Division Office at the
following address:
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US Army Corps of Engineers Jurisdictional Determination Letter Impact Analysis Report (Unit W1 -Oé 8 2873

Mr. Elliott Carman

Regulatory Appeals Officer

Southwest Division USACE (CESWD-PD-0)
1100 Commerce Street, Suite 831

Dallas, Texas 75242-1731

Telephone: 469-487-7061; FAX: 469-487-7199

In order for an RFA to be accepted by the Corps, the Corps must determine that it is
complete; that it meets the criteria for appeal under 33 CFR Part 331.5, and that it has been
received by the Division Office within 60 days of the date of the NAP. It is not necessary to
submit an RFA form to the Division office if you do not object to the determination in this letter.

If you have questions concerning this matter, please reference file number
SWG 2012-00174 and contact Ms. Diana Stevens at the letterhead address, by telephone at
409-766-6380 or email at diana.d.stevens@usace.army.mil. To assist us in improving our
service to you, please complete the survey found at http://per2.nwp.usace.army.mil/survey.html.
If you would prefer a hard copy of the survey form, please let us know, and one will be mailed to

you.

Sincerqu,

o = N‘m’b&\

Chief, Compliance Section

Enclosure
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US Army Corps of Engineers Jurisdictional Determination Letter Impact Analysis Report (Unit

0-01-00)

Applicant: TIRZ 17 REDEVELOPMENT File Number: SWG-2012-00174 | Date: 02/20/2013
AUTHORITY
Attached is: See Section below

INITIAL PROFFERED PERMIT (Standard Permit or Letter of Permission)

PROFFERED PERMIT (Standard Permit or Letter of Permission)

PERMIT DENIAL

X | APPROVED JURISDICTIONAL DETERMINATION

esliwliglivslies

PRELIMINARY JURISDICTIONAL DETERMINATION

| A: INITIAL PROFFERED PERMIT: You may accept or object to the permit.

o ACCEPT: If you received a Standard Permit, you may sign the permit document and return it to the district engineer for final
authorization. If you received a Letter of Permission (LOP), you may accept the LOP and your work is authorized. Your
signature on the Standard Permit or acceptance of the LOP means that you accept the permit in its entirety, and waive all rights
to appeal the permit, including its terms and conditions, and approved jurisdictional determinations associated with the permit.

e OBJECT: If you object to the permit (Standard or LOP) because of certain terms and conditions therein, you may request that
the permit be modified accordingly. You must complete Section II of this form and return the form to the district engineer.
Your objections must be received by the district engineer within 60 days of the date of this notice, or you will forfeit your right
to appeal the permit in the future. Upon receipt of your letter, the district engineer will evaluate your objections and may: (a)
modify the permit to address all of your concerns, (b) modify the permit to address some of your objections, or (¢) not modify
the permit having determined that the permit should be issued as previously written. After evaluating your objections, the
district engineer will send you a proffered permit for your reconsideration, as indicated in Section B below.

B: PROFFERED PERMIT: You may accept or appeal the permit

o ACCEPT: Ifyou received a Standard Permit, you may sign the permit document and return it to the district engineer for final
authorization. If you received a Letter of Permission (LOP), you may accept the LOP and your work is authorized. Your
signature on the Standard Permit or acceptance of the LOP means that you accept the permit in its entirety, and waive all rights
to appeal the permit, including its terms and conditions, and approved jurisdictional determinations associated with the permit.

e APPEAL: If you choose to decline the proffered permit (Standard or LOP) because of certain terms and conditions therein, you
may appeal the declined permit under the Corps of Engineers Administrative Appeal Process by completing Section II of this
form and sending the form to the division engineer. This form must be received by the division engineer within 60 days of the
date of this notice.

C: PERMIT DENIAL: You may appeal the denial of a permit under the Corps of Engineers Administrative Appeal Process
by completing Section I1 of this form and sending the form to the division engineer. This form must be received by the division
engineer within 60 days of the date of this notice.

D: APPROVED JURISDICTIONAL DETERMINATION: You may accept or appeal the approved
jurisdictional determination (JD) or provide new information.

e ACCEPT: You do not need to notify the Corps to accept an approved JD. Failure to notify the Corps within 60 days of the
date of this notice, means that you accept the approved JD in its entirety, and waive all rights to appeal the approved JD.

e APPEAL: If you disagree with the approved ID, you may appeal the approved JD under the Corps of Engineers Administrative
Appeal Process by completing Section II of this form and sending the form to the division engineer. This form must be received
by the division engineer within 60 days of the date of this notice.

E: PRELIMINARY JURISDICTIONAL DETERMINATION: You do not need to respond to the Corps
regarding the preliminary JD. The preliminary JD is not appealable. If you wish, you may request an
approved JD (which may be appealed), by contacting the Corps district for further instruction. Also you may

provide new information for further conside