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

EXECUTIVE SUMMARY

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

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

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

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

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

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

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

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

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

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

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

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

1.1 Project Description

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

1.2 Project Limits

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

1.3 Project Objectives

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

1.4 Report Objectives

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

1.5.1 Modeling Approach

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

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

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

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

1.5.2 Design Criteria

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

1.6 Project Survey and Datum

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

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

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

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

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

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

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

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

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

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

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

2.1 Location and Topography

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

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

2.2 Land Use

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

2.3 HCFCD Facilities and Unit Numbers

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

2.4 Right-of-Way

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

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

3.1 Analysis Objectives

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

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

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

3.2 Hydrologic Modeling Methodology

3.2.1 Dynamic Model Hydrology

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

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

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

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

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

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

3.3 Hydraulic Modeling Methodology

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

3.3.1 Dynamic Model Hydraulics

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

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

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

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

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

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

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

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

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

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

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

4.1 Description

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

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

4.2 Hydrologic Analysis

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

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

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

4.3 Hydraulic Analysis

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

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

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

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

4.4.2 Basin Volume Allocation

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

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

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

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

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

4.7 Stormwater Quality Enhancements

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

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

4.8 Potential Pipeline and Utility Conflicts

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

4.9 Geotechnical Requirements

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

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

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

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

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

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

End 0.08 0.08 0.00 7.09 7.07 -0.02

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

10-Year WSEL (ft)

100-Year WSEL (ft)

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

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

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

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

12N
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Table 8: Future Regional Solution Peak Flow Comparisons

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

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

Table 9: Future Regional Solution Water Surface Elevation Comparisons

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

Briar Branch @

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

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

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

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

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

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

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

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

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

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

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

THE PROPOSED DETENTION BASIN WITHOUT
CHANNEL OR STORM SEWER IMPROVEMENTS.

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

(a)

Legend

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

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

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

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

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

M TR

DATE|APPR|

DESCRIPTION

PROPOSED CONDITIONS INCLUDE ONLY
THE PROPOSED DETENTION BASIN WITHOUT

CHANNEL OR STORM SEWER IMPROVEMENTS.

FUTURE REGIONAL SOLUTION INCLUDES CHANNEL

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

Legend

O Analysis Nodes
Proposed Detention Pond
-------- Effective Model Cross Sections
FEMA Effective Floodplains

[ 1100-Year

| 1500-Year
0 500 1,000 2,000
™ s ™ e—

—_
=
ke
—]
S
e
.-
=
w
r—
e
e

DATE: APR 2013
SCALE: AS NOTED

EXHIBIT NUMBER

11 oF 13




A ——
2191 ] — =
—— R Q H = E115B ssmmsmmi HCFCD STREAMS FEMA EFFECTIVE FLOODPLAINS | &
5 W140-06-00 > S A v 3705 Ac 5
|'lllllll FGRIIIIIII % = % m--.' D TSARP Catchments :] 100-Year
2 3t f wiod |2 m E110:00:00 | Roads [ s00-vear
ik g : : i i o
u - <i 2 108TAS HAMMERLY BLVD 8 __£s : e Freoway, Tollway |- - - - ] FLOODWAY z
- £ \SO'_E - z : i-&-; 1%30/1‘_6 Major Roads [/ /A PROP DETENTION BASIN | £
- W140B = i Z VasssmmazsmsEE =y E§ S DACOMA RD é
o 1457 Ac z ne 2 is = 7% 3 0 1,500 3,000 6,000 | w
= | 9 E 2 i3 e z T —
® | NEUENS RDammmef—"""NEUENS;RD g, I e : S |8
= T aT, < z B¢ ) D . S
8 2y ”'0 -3 o ] g LONG PQOINT Rl 0/? = _
S e - . A 012 R * [
3 A . £ H N N\ R
= W140E : g : ;15%0;“\1 %\ :
; A0S l 1395 Ac : 2 3 : m e\ 5 pd =
£ 1763/Ac 8 wissa 3 H H c A 3 oxw |5
2 e W14, f | 1369Ac 5SS |3 : > ) % | = <F |S
& ) = 00-9, i s S £s Z % s | BEwud |
= z = = i B |# WESTVIEWDR 1= S 'w_..-" \ Pl O2>2 |9p
) g o ‘o a = co ) F T O\ i - OI N o =
S 9 b fil o s R (% I WA oO2uW |gw
| 17} 3 |'|<—t :ﬂ =,° s TITLL] .".° 2 N . n'e — >
5 o i 2 O iS = 87, I>5 (=2
@ C I{I-IJ = i w u S\ ) Z
g 2 S W140-01-00 (¥ = & g T Ao 055 |5 <
= (<) [C) m = ] LT o < -
q:’I r‘\ PPTTTTT! S— (1] o = o = & y’ % (U] () > zZ O
5 jwiseA W140D o ! o . 3 _ % W -
S hzso Ac 1256 Ac =) 5 - S I E100N o (-}_—) I
A : = Kary rp 1887/Ac Wwyo |8
o \ Ao_g\-?_".,a- W100K 2 g |x=
> o W S er™ 2682}Ac |:—) o | <
S c PROPOSED guns & EL=s |
5 % | DETENTION e J_I'- _l' < s =" |o
< ! BASIN —_ *
5 BARRYKNOLLLN 37 ~ {BEINHORN'RD , 8 5
£ : = . 3 4 G I
_§ E [ ';U 'lllll‘= , 4/7 O m a
2 i W141A w) Cauns lu-l\W141_00_00 = Y6 %(\ A 5
= i | 1216Ac g o a g | @
g E H 1 st 4 y éx,; X o
© ] H ® E/l/l o 8 14
c s E = = /5 O/?/ Ll o
< Hi = b Y A A 0, = x E:) %
& HET i o N100J SO R m o
g i3 : 3 892:Ac W : 3
% 8s is| |z NS Tos = g
B HP) H o b2 $‘ — g3
= -E=] Y (] q'. w c ’é e
2 i 0 B ) 'y = Se
< ; S -0 :
- ! L - 133008 Wioy Gttty ol i
E— = :g o T p ulin, "'1&0\@0""'" ) ‘...,Q & E2(2
5 : E Z % . Q“ 8 ‘l - .'....'*o Leun® ‘ A\ ' ..‘ .' 305 <
x H H mem O w N 9)5 m ) - Ll o«
= = . H s 144. R < | 9,
% B WIS1A 8 < = Tanr-guans +00.99 JiRRe \NQO‘y S 3 g ;'QQ‘ % Wi100M : E
% Future Regional Solution Watershed Model Impact Analysis Results for 10-year Event Q E “)Q'Q \ oLl ) 4417 Ac (At Montrose Blvd.) J
s Future Future Exist. Cond Future Future 3 é\ _
S Exist. Cond| Phase 2 | Difference | Phase 3 |Difference| 10-Year Phase 2 | Difference | Phase 3 |Difference (At White Oak Bayou)
3 | Node | Flow (CFS)|Flow (CFS)| (CFS) |Flow (CFS)| (CFS) WSEL WSEL (ft) (ft) WSEL (ft) | () [ FELIPEST -
o
o 1 589 577 -12 569 -20 69.80 69.73 -0.07 69.69 -0.11 W100L 2 2
! E f Buffalo B —
A 1158 1144 14 1137 21 32.76 32.71 20.05 3268 | 008 || ozac | |9 a % (Endo U:I} =
g 3 3846 3827 -19 3778 -68 39.62 39.59 -0.03 39.50 -0.12 A 3 z © | D109702 1 =
3| 4 3853 3836 -17 3776 -77 26.11 26.09 -0.02 26.02 -0.09 g 2 =4 @ I 612 AcJ =
[ oy jp— e
g 5 7953 7953 0 7952 -1 39.16 39.15 -0.01 39.15 -0.01 5) o = - o 2 =
) 6 8155 8155 0 8154 -1 38.74 38.73 -0.01 38.73 -0.01 -
® PROPOSED CONDITIONS INCLUDE ONLY
= 7 8152 8152 0 8151 -1 36.73 36.72 -0.01 36.72 -0.01 '—1 ] ALABAMA ST THE PROPOSED DETENTION BASIN WITHOUT
2 8 8431 8431 0 8429 -2 35.96 35.95 -0.01 35.95 -0.01 AIABAMA ST = —1 CHANNEL OR STORM SEWER IMPROVEMENTS. DATE: APR 2013
g 9 8840 8830 -10 8824 -16 33.03 33.03 0.00 33.02 -0.01 SCALE: AS NOTED
§ 4 10 8535 8533 -2 8530 -5 30.59 30.59 0.00 30.59 0.00 HIDALGO ST FURURE REGIONAL SOLUTION INCLUDES CHANNEL EXHIBIT NUMBER
= L 38563 38557 6 38555 -8 22.33 22.33 0.00 22.33 0.00 r AND STORM SEWER IMPROVEMENTS THAT
S4 12 | 39606 | 39600 s 39508 8 0.08 0.08 0.00 0.08 0.00 = | ARE NOT PROPOSED AT THIS TIME. 12A0F 13




Future_Watershed

Map Document: L:\130-10384-011\4-0-Production\4-08-GIS\MXD\Impact Analysis\Impact Analysis Resubmittal - Apr 2013\12b

Model_Results_100yr.mxd 4/30/2013 2:46:59 PM cpfrerich

E115A% I z
g | / 37374NCS er_ : Legend %
pazanas, E W140-06-00 Q “““_j 2 1 3';2)1135; ssmsm=ss HCFCD STREAMS FEMA EFFECTIVE FLOODPLAINS E
"""C‘J,J)! EEERmREES o E H iy sung D TSARP Catchments :] 100-Year
i 2t i wiod 2 m - i T SR Roads [ ] soovear
] ~ ] H H -
0 Ny Z 1081 A('-':' HAMMERLY BLVD 3 __—== = e Freeway, Tollway [ - - - ] FLOODWAY Z
wise |2 35 i - : S E100L Major Roads [/// /) PROP DETENTION BASIN | £
1457 Ac |0 hag o) H o) 'S £ oo 1460 Ac e
2 = C VapmmmmsasmEERgEY Hir Y=} DACOMA RD 2
3 ?é CHI i HS 3 = 0 1500 3,000 6,000 |u
; —0 mE U i id 3 z s ™™ s ™™ so—
NEUENS RDmeef——"NEUENSRD Sy, 28 lo iR : RS e
75.’- '0..‘ S z o LONG!POINT RD S0 S
15 e, o =] ’?0 &\ - ‘e, L
- 4 : A 3 SO U E
% u ] - . a
\ W140E : § : S “¢ : /e
W140C \ l 1395 Ac : 9 ) : 2159 Ac m - § = =
1763/Ac : ] wissa H = c %\ : o<® |3
53 W140_00 x| 1369Ac i |} EE z L, % = E il
g = 00 = 5% | WESTVIEWDR 1= < Yepy H 72D |o
) Z|| |§/ 4.=m = -2"~—— O '._"‘: K J o w c'> (L)
S w fidi & K 2O "‘ i ; & @) ‘9 L 0N
® 2 = __n ='|° s lunlllllllﬂg A o) (n'e - >
2 o i< = =] s BS : J0 o 4
c i A e s = 11TH ST o <4z =
m atd Q oy i 4 > ~ <
;-U ia % lllllll;? ® = 00_0“; zZ 1| (>/_) T Z
bbbt FTTTTITT T L LI LLLY %) = o E ] & . . % ) pd
{\;V}ISGA W40 - o ; F - - o Py Z 1< 2
1780 Ac 1256 Ac =) O S —_ E100N O |Ea
) ) - : = Kary 1887/AC weo |m
AO—O\'O‘\Yn"' W100K 5 %0 o % < | 2
W« “'l‘l“ 2682"AC :) l_ n_ <
us] guuw l_ —_—
= PROPOSED s & S<2 |y
= DETENTION a? ‘I_I"'_'l & @70 T 5
BARRYKNOLLLN P BASIN JBEINHORN' 'RD & <
- = . O 6 S w = -
E ‘*v; wnmung | W 04/ E-) % 8
. | ,
o & | wan |° Fransesnen 14100700 - e S & .| 8
W100F "U"') = 1216 Ac 'y S a B g
742 Ac 2 : H ? il 1, % S| 2
fyee” T is : @ & 4708, i - I
, 3 ia : 1000 ) XS 7 HERE
Eg : 3 892.Ac 6&9?—; : a o -
=) P o AD 0 o} HF
'5 S o W 4 842
S 'S B i' » c9|o
H 1o : 3 <=0
u . % (Y r |2
o) u O "’_ TE|Z
2 13 | A - 133-00.90 W;% SN ;. He
H H (=4 12 T . [ Pay, 0700 ."- . -, ‘. .. .’Q' .’ %d) o
: I z\/' -~z : o0 Sy f N2 e
: : s O w oR e . o $ v o
= L] : = o 14 - P:( < i} 2
jWwis1A & s : D173 I +00.9, S \NW S 3 S ;'QQ‘ 7 Wi100M ! (=
) ) - ) o) = S e 4417 Ac (At Montrose Blvd.) GI
Future Regional S