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RESOLUTION 10-4456

A RESOLUTION APPROVING THE CITY OF GRAND PRAIRIE
CITY-WIDE DRAINAGE MASTER PLAN ROAD MAP

WHEREAS, the “City-Wide Drainage Master Plan Road Map” is about identifying the
various drainage watershed basins in the City of Grand Prairie, prioritizing them and
setting criteria to be used for the individual drainage master plans to reduce the impact of
flooding to our citizens;

WHEREAS, as watershed and individual smaller basin studies are completed, projects
will be identificd and prioritized for funding consideration to reduce flooding for our
citizens;

NOW, THEREFORE, BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY
OF GRAND PRAIRIE, TEXAS:

SECTION 1. That the City of Grand Prairie, Texas, has dcveloped the “City-Wide
Drainage Master Plan Road Map” to cost-effectively manage flood or storm waters
within budget constraints;

SECTION 2. That the City approves the “City-Wide Drainage Master Plan Road Map”
which sets the criteria and format to perform watershed studies in order to update
floodplain delineations and identify flood reduction projects.

PASSED AND APPROVED BY THE CITY COUNCIL OF THE CITY OF GRAND
PRAIRIE, TEXAS, THIS 3% DAY OF AUGUST, 2010.
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August 3, 2010
AVO 24589

Mr. Romin Khavari, PE, CFM
City Engineer

City of Grand Prairie

206 W. Church Street

Grand Prairie, Texas 75053

RE: City-Wide Drainage Master Plan Road Map

Dear Mr. Khavari:

Transmitted herewith is the FINAL City-Wide Drainage Master Plan Road Map. This report
provides the City of Grand Prairie with a road map to develop hydrologic, hydraulic, and storm
drainage master plans for each of the City’s major watersheds. Information is provided on
current flooding problems, potential funding opportunities, current city policies, and
implementation strategies. Halff provides multiple recommendations throughout the report to
help guide the city for the future master plan development.

It has been a privilege and a challenge for our firm to prepare this most important study. We are

especially appreciative of the cooperation of the City of Grand Prairie staff that has assisted in
the development of this report. We look forward to continuing our efforts with the City.

Please do not hesitate to contact me if you have any questions or if you require additional
information regarding this report.

Sincerely,

HALFF ASSOCIATES, INC. ;‘
TBPE Firm No. 312 g‘ §
A
)

/ joseey § o
' LAY 89249 fa®
{" 4&‘ %, -1
{z > M"#“"Y”"WS 'O". Q. :
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Stephen B. Crawford, PE, CFM iy S/oNAL g O
Vice President ‘g\} - \

C: Gabriel Johnson, PE, PH, CFM — City of Grand Prairie — Floodplain Administrator
Chris Agnew, PE — City of Grand Prairie — Assistant Storm Drainage Utility Manager

HALFF ASSOCIATES, INC.

2080 N. STATE HIGHWAY 360, SUITE 350 TEL (214) 201-1270 WWW.HALFF.COM
GRAND PRAIRIE, TX 75050-1497 FAX (214) 201-1271
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City of Grand Prairie City-Wide Drainage Master Plan Road Map W.O.#570.37

INTRODUCTION

A.

ACKNOWLEDGMENTS

Halff Associates would like to acknowledge the significant contributions of all City
of Grand Prairie staff in preparation of the City-Wide Drainage Master Plan. In
particular, the following individuals have provided invaluable input and assistance:

Romin Khavari — City Engineer
Joe Sherwin and Gabriel Johnson — Floodplain Administrators

Chris Agnew — Storm Drainage Engineer

CiTY OF GRAND PRAIRIE —FL OODING AND DRAINAGE

The City of Grand Prairie is about learning lessons from the past and using these
lessons to prepare for the future. The City has a history of flooding problems.
Documented large floods have occurred across the City many times, including 1908,
1932, 1957, 1968, 1976, 1981, 1989, 1990, 1991, 2006, and 2007. Many other
smaller floods have occurred multiple times throughout the years, sometimes
affecting large areas of the City or more localized areas.

There are over 19,000 acres of floodplain in the City of Grand Prairie. This
accounts for 36.7% of the total City area, more than any other City in the region.
Large floodplain areas include Joe Pool Lake, Mountain Creek, and the West Fork
Trinity River floodplain. Other major watersheds include Cottonwood Creek, Fish
Creek, and Johnson Creek. Appendix A includes a floodplain map of the City.

City flooding and drainage problems are key issues when planning for the safety,
health, and quality of life for Grand Prairie citizens. As of 2009, over 2300 drainage
complaints have been filed to City staff (Appendix A includes a general map of
drainage complaint locations). Also, land development in Grand Prairie continues
to increase over time, thus increasing the potential for faster and greater flooding
chances at many locations across the City. Many successful projects have been built
in the City to provide flood control, including channels, culverts, bridges, detention,
and lakes. However, many areas are still in need of additional flood control
measures or repairs and improvements to existing flood control structures. The City-
Wide Drainage Master Plan Road Map establishes the processes for future flood
control planning for the City of Grand Prairie.
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City of Grand Prairie City-Wide Drainage Master Plan Road Map W.0O.#570.37

The City’s primary goal and objective of the City-Wide Drainage Master Plan is to
cost-effectively manage flood or storm waters within budgeting constraints so that
conditions don’t get worse as new and infill areas are developed — while evaluating
and making conditions better (prioritized improvements) in the areas of the city that
are already developed.

C. Ci1TY OF GRAND PRAIRIE — INDIVIDUAL WATERSHEDS

The City of Grand Prairie extends in a north to south direction from north of
Interstate Highway 30 to south of Interstate Highway 20. Grand Prairie, including its
two ETJ’s, is located in four counties: Tarrant, Dallas, Ellis, and Johnson. For the
purposes of the City-wide Drainage Master Plan effort, the City of Grand Prairie has
been divided into the following major watersheds (refer to maps in Appendix A & C
through N for more detail):

Table I-1
Grand Prairie Individual Watersheds and Planning Study Priority
Grand Prairie Watershed
Individual Watersheds Priority
Joe Pool Lake 1
Fish Creek 2
Cottonwood Creek 3
Cedar Creek 4
Johnson/Arbor/Barrett 5
West Fork Trinity River 6
Mountain Creek 7
Dalworth Creek 8
Gopher/Turner 9
Bear Creek 10
Dry Branch 11
Alspaugh Branch 12

As shown in Table I-1, the City has determined the priority of planning studies for
each of the individual watershed areas. Future planning studies will commence in
this general order.
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City of Grand Prairie City-Wide Drainage Master Plan Road Map W.0O.#570.37

D. CiTY-WIDE DRAINAGE MASTER PLAN ROAD MAP - GOALS

The City-Wide Drainage Master Plan, as outlined in this Road Map, will accomplish
the following goals:

1. Provide the building blocks to reduce the existing potential for floodplain
and storm water damage to public health, safety, life, property, and the
environment

2. Protect and enhance the quality, quantity, and availability of surface water
resources

3. Promote equitable, acceptable, and legal measures for floodplain and
storm water management

4. Address the remaining flooding issues in Grand Prairie, including both
inadequate storm drainage systems and floodplains

5. Provide a comprehensive, City-wide drainage inventory and assessment
with recommendations for flooding and drainage issues

6. Provide a systematic and financially sound strategy for reducing or
eliminating flooding in Grand Prairie

7. Provide short term goals for constructing smaller projects and a long-
range plan for larger, more complex projects

8. ldentify and prioritize the needed improvements for small, medium, and
large projects for both City-Wide and individual watersheds.

To accomplish these goals, the individual Drainage Master Plan for each
watershed will need to provide the following:
1. Careful examination of drainage and flooding issues in each watershed,
including major streams, tributaries, and storm drainage systems
2. Review of citizen drainage complaints to more accurately define trouble
areas
3. Review of all existing available data for each watershed, including
technical studies, reports, and design projects
4. Understanding of unique attributes of each watershed
5. Preparation of sound hydrologic and hydraulic and storm drain models
and making these models consistent for each watershed. A goal of these
studies is also to provide new, updated models that can be calibrated
against Grand Prairie’s new flood warning system stream gages.
6. Provide new and updated floodplain mapping based on the best data
available, including modeling, field surveys, and topography
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City-Wide Drainage Master Plan Road Map W.0O.#570.37

10.

11.

12.

Prepare detailed, innovative alternatives for streams, open channels, and
storm drainage infrastructure. Considerations will be made for “less-than
100-year design” in difficult cases.

Document all dams, levees, detention located in each watershed and
determine how these are affecting flooding issues

Provide updated GIS information based on watershed study results to
ensure that City staff has the most current, updated information available
for their use

Provide a schedule for maintenance on specific streams and drainage
features for each watershed

Evaluate and Prioritize stream, open channel, and storm drainage
infrastructure alternatives so projects can be built to address both major
and minor flooding issues over time and in the best possible order. Weigh
flood control benefits against project costs.

Provide detailed, easy to understand documentation for City staff to make
the best decisions on which projects need to be considered at the
appropriate timeframe in the future
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City of Grand Prairie City-Wide Drainage Master Plan Road Map W.O.#570.37

. CITY-WIDE DRAINAGE MASTER PLAN ROAD MAP

A.

PREVIOUS ACCOMPLISHMENTS

Phase | Study - In November 2006, the City contracted with Halff Associates to
prepare an initial study for the City-Wide Drainage Master Plan. In this study, these
following tasks were accomplished:

1. Public Involvement program including presentations to four regions of the
City and providing an on-line questionnaire regarding flooding issues

2. Preparing a Flood Warning Feasibility Study, completed in September 2007
(David Ford Consulting)

3. Providing a storm drain modeling software overview with recommendations

4. GIS Database Coordination and Management of drainage features

5. Explore initial funding opportunities, including application for a Texas
Water Development Board (TWDB) Flood Protection Planning Grant

6. Establishing preliminary ranking of watersheds and estimated fees for
studying each watershed

7. Preparing the Road Map scope of work to continue with the City-Wide
Drainage Master Plan effort and to further identify individual watershed
scope of works

Fish Creek & Cottonwood Creek TWDB Grant — The City of Grand Prairie was
awarded with a Flood Protection Planning Grant for Fish Creek and Cottonwood
Creek watersheds. This work, being performed by Espey Consultants, is currently
on-going. Scope of works included in Appendix D & E are tailored to coordinate
with the scope being utilized for the TWDB Planning Grant work.

Flood Warning — Flood Flashers and Rain & Stream Gauge Installations — In
January 2009, the City of Grand Prairie awarded a contract to High Sierra
Electronics for the installation of a flood flasher system at Carrier Parkway and
Cottonwood Creek (McFalls Park) and for the installation of 16 rain & stream gages
located throughout the City at or near existing road crossings. The locations of the
gages are as follows:

South Fork of Cottonwood Creek at Carrier Parkway
Cottonwood Creek at Belt Line Road

Cottonwood Creek at Great Southwest Parkway

Fish Creek at Carrier Parkway

Prairie Creek at Great Southwest Parkway

Fish Creek at Great Southwest Parkway

South Fork of Cottonwood Creek at Great Southwest Parkway

No ok wh PR
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City of Grand Prairie City-Wide Drainage Master Plan Road Map W.O.#570.37

8. Bear Creek at Trinity Boulevard

9. Johnson Creek at Avenue J

10. Kirby Creek at Corn Valley Road

11. Arbor Creek at Tarrant Road

12. Dalworth Creek at Carrier Parkway

13. Gopher Branch at Belt Line Road

14. Dry Branch at Oakview Drive

15. Alspaugh Branch at Camp Wisdom Road
16. Cedar Creek at Bardin Road

17. Mountain Creek at Jefferson Blvd

2009 City of Grand Prairie LIDAR — In January 2009, the City of Grand Prairie
awarded the team of Halff Associates/Terrapoint for the acquisition of 1-foot
LiDAR topography for the entire City of Grand Prairie. The most recent topography
for the City was flown in 1999 by traditional methods. The goal of this project is to
have the most current topography of the City available for consultants to perform the
new individual Drainage Master Plans for each watershed. The first study to utilize
the new topography will be the Joe Pool Lake Drainage Master Plan (Halff
Associates — 2009).

City also contracted Marshall Lancaster to update all G.P.S. monuments in the city.
This updated information is to be used for all studies and elevation certificates.

B. I NVENTORY OF AVAILABLE DATA

Halff Associates has collected all recent City studies and reports, current master
drainage plans, drainage complaint files, and other related flooding and storm water
data from City staff. Halff has also coordinated with local and state agencies,
including NCTCOG, FEMA, and the Corps of Engineers on available data they
have in the City of Grand Prairie. Additionally, Halff has coordinated common
drainage and flooding problems with adjacent communities, including the City of
Arlington, City of Cedar Hill, City of Dallas, City of Irving, City of Mansfield, and
the City of Midlothian. The general response from the agencies and adjacent
communities is that limited information is available and will have to be obtained by
the consultant, as necessary, while preparing the individual watershed master plan.
Halff has included CD-ROMs with technical data and reports (in PDF format) of all
information available for each watershed.

Also, Halff has compiled a hydraulic model summary (included in Appendix B) for
all streams in the City of Grand Prairie. This summary is separated by watershed
and stream name and includes notes on the types of models that are available, such
as current effective or study models. These models are also available on the
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enclosed CD-ROMs in this report and will be available to all study teams as they
commence their watershed master plans.

Current and On-Going Projects

The City of Grand Prairie has a number of on-going projects that will also need to
be taken into consideration as individual watershed master plan studies commence.
The following projects/studies are active or are soon-to-be active as of 2009:

1.

N

Cottonwood Creek Watershed
i. Central Park — Included detailed hydrology and hydraulics along Warrior
Creek from the confluence at the South Fork Cottonwood Creek to
upstream of SH 161 (Halff Associates)
ii. TWDB Flood Protection Planning Grant Study (Espey Consultants)
Fish Creek Watershed
i. Prime Outlets Development — Prairie Creek
ii. Grand Prairie Airport Detention — Kirby Creek (KSA Engineers/Kimley-
Horn)
iii.  Smith Property Fill at SH 161 — Kirby Creek (Adams Engineering)
iv. TWDB Flood Protection Planning Grant Study (Espey Consultants)
Dry Branch Study for the City of Irving (Freese & Nichols)
Johnson Creek Study (in Arlington, TX) for the U.S. Army Corps of
Engineers & the City of Arlington (HDR)
Arbor Creek — Dam Reconstruction Design (O’Brien Engineering)
West Fork Trinity River
i. Belt Line Road Reclamation Project — CDC/CLOMR (Halff Associates)
ii. MacArthur Blvd. Study (Nathan D. Maier)
iii. Future UTA Structural Research Lab at northeast corner of 1-30 and
MacArthur Blvd.
Gopher Branch and West Fork Trinity River
i. Palace Parkway Study and Design (Halff Associates)
ii. Belt Line Road Repairs at Gopher Branch — Recently Completed (Halff
Associates)
iii. Gopher Branch & Turner Branch LOMR (Halff Associates)
Joe Pool Lake Area
I. Taaffe Creek Master Plan - City of Mansfield (Halff)
ii. FEMA Map Mod Updates for Ellis and Johnson County
Bear Creek
i. Dallas County Reclamation Project (on-going)
Ii. Rock Island Road bridge project (City of Irving)

10. SH 161 Construction

i. North of IH-30 — Bridge construction affects Arbor Creek, Johnson
Creek, West Fork Trinity River
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ii. South of IH-30 — Bridge construction affects Dalworth Creek,
Cottonwood Creek, and South Fork Cottonwood Creek

iii. Road construction affects most major watersheds in Grand Prairie from
the north City limits to IH-20

iv. Main Lane Construction to be commenced and completed within the
next 2 to 5 years

11. Rain & Stream Gage Installations — Rain & Stream Gages will be placed at
approximately 16 locations throughout the City in various watersheds (High
Sierra Electronics)

12. Miscellaneous Storm Drainage Improvement Projects — Along or near the
following streets: Trinity Boulevard (north of Oakdale), Oakdale, Mayfield
Road, Great Southwest Parkway, Arkansas Lane (west of Carrier), Warrior
Trail (west of Carrier), January Lane (west of SH 161) and other
miscellaneous site development projects involving detention basins and
small storm drainage systems.

13. LiDAR Acaquisition — City of Grand Prairie 1-foot topography (Halff
Associates/Terrapoint)

C. ASSESSMENT OF FL OODING PROBLEM S

Known Flood Hazards

The City of Grand Prairie has a history of documented flooding problems in the
City. Currently, the City has over 2,000 documented drainage complaints. Current
floodplain hydraulic models also illustrate locations in the City where roadways are
currently overtopped.

Drainage Complaint Database

The City of Grand Prairie continues to document drainage complaints. Halff has
included the current drainage complaint database for each watershed on the
attached CD-ROM:s.

Roadway Overtopping

The following tables illustrate the current hydraulic model, the station and
description of the roadway crossing, and if the roadway crossing is overtopped
by the 10%, 2%, or 1% (10-year, 50-year, 100-year) chance flood event.
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Joe Pool L ake Water shed — Roadway Crossings

Stream: Lynn Creek

Model: D20LYNN (HEC-2)

River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
1. 18835 Webb Lynn 552.60 Yes Yes Yes
Road WSEL=553.77 WSEL=554.98 WSEL=555.41

Note: Since time of HEC-2 model, Webb-Lynn Road no longer crosses Lynn Creek in Grand Prairie. Location is now
SH 360. A new Lynn Creek model (currently under FEMA review) should include new bridge/culvert locations in
Grand Prairie and Arlington. Roadway names/stations need to be verified for future master plan models.

Stream: Bowman Branch

Model: D20BOW (HEC-2)

River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
2. 7825 SH 360 (?) 539.00 No No No
WSEL=530.67 WSEL=532.14 WSEL=532.66
3. 5243 Mirabella (?) 513.60 Yes Yes Yes
WSEL=522.13 WSEL=522.35 WSEL=522.52
Note: Roadway names/stations need to be verified for future master plan models.
Stream: Walnut Creek
Model: WC.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
4, 10120 SH 360 542.00 No No No
Frontage SB WSEL=536.27 WSEL=540.10 WSEL=541.85
5. 9730 SH 360 542.00 No No No
Frontage NB WSEL=536.03 WSEL=539.73 WSEL=541.30

Note: SH 360 crosses Walnut Creek in the City of Mansfield. No roadway crossings in City of Grand Prairie.

Stream: Taaffe Creek

Model: TAAFEE_CREEK prj (HEC-RAS)

River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
6. 2703 Seeton Road 537.13 No Yes Yes
WSEL=535.05 WSEL=537.15 WSEL=537.76
Stream: Soap Creek
Model: MainFork.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road OvertopsRoad Overtops Road
7. 12116 SH 287 553.59 No No No
WSEL=547.81 WSEL=550.83 WSEL=551.93
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Stream: West Soap Creek

Model: WestFork.prj (HEC-RAS)

River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
8. 6755 Jones Road 583.00 Yes Yes Yes
WSEL=584.99 WSEL=585.75 WSEL=586.09
Stream: East Soap Creek
Model: EastFork.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
9. 3790 Turner Road 612.20 No Yes Yes
WSEL=610.56 WSEL=612.96 WSEL=613.29
10. 2746 Miller Road 606.30 No Yes Yes
WSEL=604.19 WSEL=606.98 WSEL=608.01
Stream: Plains Branch
Model: Plains.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
11. 5076 | Old Fort Worth 564.40 Yes Yes Yes
Road WSEL=565.34 WSEL=565.90 WSEL=566.19
12. 459 SH 287 558.72 No No No
WSEL=549.22 WSEL=551.78 WSEL=553.10
Stream: Newton Branch
Model: Newton.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
13. 8676 Kimble Road 561.08 Yes Yes Yes
WSEL=562.30 WSEL=563.20 WSEL=563.60
Stream: Bedford Branch
Model: BEDFORD_BRANCH.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
14, 14443 Railroad 570.15 No No No
WSEL=564.77 WSEL=566.23 WSEL=566.89
Stream: Penwell Branch
Model: PENWELL_BRANCH.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
15. 297 Railroad 548.70 No No No
WSEL=542.20 WSEL=543.20 WSEL=543.59
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Stream: Swadley Creek

Model: SWADLEY_BRANCH.prj (HEC-RAS)

River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
16. 689 Tangle Ridge 539.26 No No No
Road WSEL=533.25 WSEL=535.23 WSEL=535.97
Stream: Stuart Branch
Model: STUART_BRANCH.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
17. 3965 Tangle Ridge 566.72 No Yes Yes
Road WSEL=566.40 WSEL=567.19 WSEL=567.31

Note: Crossing at Tangle Ridge Road is a perched culvert. Minimum top of road is not at actual stream crossing.

Stream: Hight Branch

Model: HollingHightBranchold.prj (HEC-RAS)

River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
18. 1925 TRA Agrial 553.05 No No No
Crossing (non- WSEL=538.63 WSEL=539.33 WSEL=539.70
roadway)
Fish Creek Watershed — Roadway Crossings
Stream: Fish Creek
Model: FISH94 (HEC-2)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
19. | 43405 360 Frontage 545.60 No No No
Road SB WSEL=536.91 WSEL=539.00 WSEL=539.86
20. | 43120 Green Oaks 545.80 No No No
WSEL=536.01 WSEL=537.91 WSEL=538.69
21. | 42715 360 Frontage 545.10 No No No
Road NB WSEL=534.63 WSEL=536.13 WSEL=536.72
22. | 32960 | Great Southwest 517.80 No No No
Parkway WSEL=508.77 WSEL=510.47 WSEL=511.18
23. | 27255 Matthew Road 498.00 Yes Yes Yes
(old) WSEL=500.34 WSEL=501.99 WSEL=502.66
24. | 19025 Belt Line Road 486.30 Yes Yes Yes
(Robinson Road) WSEL=487.80 WSEL=489.87 WSEL=490.68
25. | 16955 I-20 Exit Ramp 491.00 No No No
WSEL=484.28 WSEL=486.28 WSEL=487.07
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26. | 16840 [-20 495.00 No No No
WSEL=484.11 WSEL=486.06 WSEL=486.84
217. 16490 1-20 Entrance 491.00 No No No
Ramp WSEL=483.57 WSEL=485.34 WSEL=486.02
28. | 16055 | Carrier Parkway 483.30 No Yes Yes
WSEL=482.75 WSEL=484.65 WSEL=485.34
29. | 12390 | Golf Cart Bridge 468.00 Yes Yes Yes
WSEL=474.93 WSEL=476.12 WSEL=476.62
30. 7880 Golf Cart Bridge 468.00 Yes Yes Yes
WSEL=471.73 WSEL=472.76 WSEL=473.21
31. | 10815 | Golf Cart Bridge 464.00 Yes Yes Yes
WSEL=468.50 WSEL=469.79 WSEL=470.32
32. 3030 FM 1382 464.70 Yes Yes Yes
WSEL=465.85 WSEL=467.11 WSEL=467.52
Note: Bardin Road — Sta. 22685 — Conveys 10%, 2%, and 1% flows
Stream: Prairie Creek
Model: PRAIRIE.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road OvertopsRoad
33. | 13425 | Great Southwest 533.27 No Yes Yes
Parkway WSEL=529.34 WSEL=534.93 WSEL=535.80
34. 1079 Robinson Road 490.02 No No No
WSEL=484.90 WSEL=486.95 WSEL=487.67
35. 1975 1-20 503.62 No No No
WSEL=482.68 WSEL=484.56 WSEL=485.24
Stream: Kirby Creek
Model: KIRBYCREEK .prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road OvertopsRoad
36. | 23280 | Great Southwest 564.40 Yes Yes Yes
Parkway WSEL=565.34 WSEL=565.54 WSEL=565.64
37. | 13635 Kirbywood 553.20 No Yes Yes
WSEL=551.96 WSEL=553.77 WSEL=553.88
38. 7220 Waterwood 543.70 No Yes Yes
WSEL=543.68 WSEL=544.43 WSEL=544.56
39. | 20970 Robinson Road 525.00 No Yes Yes
WSEL=524.77 WSEL=525.97 WSEL=526.11
40. 4620 | Carrier Parkway 520.66 No Yes Yes
WSEL=520.20 WSEL=521.91 WSEL=522.27
41. | 18790 Corn Valley 498.80 No No No
WSEL=491.33 WSEL=493.73 WSEL=494.61
42. | 14560 | Ridgewood Drive 482.29 No Yes Yes
WSEL=481.48 WSEL=485.05 WSEL=486.01

Note: Great Southwest Parkway — New culverts currently under construction (2009)
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Stream: South Fork Kirby Creek

Model: KirbyCreek.prj (HEC-RAS)

River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road OvertopsRoad Overtops Road
43. 490 Carrier 522.39 No Yes Yes
Parkway WSEL=519.52 WSEL=523.40 WSEL=523.88
Stream: Brian Branch (Woodacre Channel)
Model: KirbyCreek.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
44, 1190 Beatty Drive 517.28 No Yes Yes
WSEL=513.06 WSEL=517.67 WSEL=518.01
Stream: Willis Branch
Model: Willis_Branch_HecRas.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
45. 1078 Private Drive 501.33 Yes Yes Yes
WSEL=503.19 WSEL=503.90 WSEL=504.15
Stream: Garden Branch
Model: gb01.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
46. 5414 Martin Barnes 538.00 N/A No Yes
Road WSEL=535.68 WSEL=538.40
Note: Kingswood Blvd — New Roadway not included in model
Cottonwood Creek Watershed — Roadway Crossings
Stream: Cottonwood Creek
Model: CCMAINFP (HEC-2)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
47. 276.09 Great Southwest 524.10 Yes Yes Yes
Parkway WSEL=527.02 WSEL=529.39 WSEL=530.39
48. 269.65 T&P Railroad 538.80 No No No
WSEL=523.95 WSEL=526.27 WSEL=527.20
49. 186.10 Robinson Road 487.70 Yes Yes Yes
WSEL=491.42 WSEL=492.47 WSEL=492.90
50. 171.25 | Carrier Parkway 481.50 Yes Yes Yes
WSEL=484.38 WSEL=485.45 WSEL=485.95
51. 144.12 39 Sreet 478.50 Yes Yes Yes
WSEL=481.19 WSEL=482.17 WSEL=482.56
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52. 112.48 4" Sreet 466.40 Yes Yes Yes
WSEL=471.62 WSEL=473.29 WSEL=473.95
53. 91.96 Belt Line Road 469.30 No Yes Yes
WSEL=465.85 WSEL=470.31 WSEL=471.10
54. 51.75 14" Sreet 462.50 Yes Yes Yes
WSEL=464.46 WSEL=465.33 WSEL=465.72
Stream: South Fork Cottonwood Creek
Model: CCSTHFP (HEC-2)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road OvertopsRoad Overtops Road
55. 28.3 Great Southwest 495.00 Yes Yes Yes
Parkway WSEL=497.11 WSEL=498.22 WSEL=498.57
56. 24.4 Pioneer Parkway 493.90 Yes Yes Yes
WSEL=495.71 WSEL=496.29 WSEL=496.40
57. 8.55 Carrier Parkway 483.40 Yes Yes Yes
WSEL=484.23 WSEL=485.06 WSEL=485.39
Stream: Warrior Creek
Model: CC8D6FP (HEC-2)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
58. 52.4 Arkansas Lane 534.30 Yes Yes Yes
(old) WSEL=535.43 WSEL=535.69 WSEL=535.79
59. | 31.05 | Pioneer Parkway 526.50 No No No
WSEL=523.33 WSEL=525.69 WSEL=525.85
Stream: Plattner Creek
Model: CC8D1FP (HEC-2)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road OvertopsRoad OvertopsRoad
60. | 49.155 Coral Way 480.00 Yes Yes Yes
WSEL=480.59 WSEL=481.63 WSEL=481.98
61. 40.25 Marshall Drive 478.90 No Yes Yes
WSEL=476.80 WSEL=479.16 WSEL=479.61
Stream: Indian Hills Branch
Model: CC8D3FP (HEC-2)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
62. | 40.25 4™ Sreet 476.40 No No No
WSEL=474.02 WSEL=474.76 WSEL=475.18
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Stream: Henry Branch

Model: HenryBranch.prj (HEC-RAS)

River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road OvertopsRoad Overtops Road
63. 4240 E. Grand Prairie 511.24 No No No
Road WSEL=507.52 WSEL=509.25 WSEL=509.98
64. 2140 Skyline Road 485.56 Yes Yes Yes
WSEL=486.38 WSEL=487.03 WSEL=487.19
Cedar Creek Watershed — Roadway Crossings
Stream: Cedar Creek
Model: CedarCr.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road OvertopsRoad
65. | 14608 | Carrier Parkway 514.97 No No No
WSEL=511.45 WSEL=513.70 WSEL=514.90
66. | 10602 Polo Road 495.03 No No No
WSEL=487.94 WSEL=489.99 WSEL=491.12
67. 7930 Bardin Road 484.90 No No No
WSEL=474.42 WSEL=475.90 WSEL=476.60

Johnson Creek/Arbor Creek/Barrett Branch Water shed — Roadway Crossings

Stream: Johnson Creek

Model: JOHNSONCREEK .prj (HEC-RAS)

River Station Roadway Min. Top of 10% Event 2% Event 1% Event

Crossing Road Elev. Overtops Road Overtops Road Overtops Road

68. 19532 | SH 360 Frontage 516.40 No No No
Road NB WSEL=508.94 WSEL=511.30 WSEL=512.14

69. | 17940 AvenueJ 507.72 No No No
WSEL=504.86 WSEL=506.51 WSEL=507.20

70. | 15810 | Great Southwest 511.60 No No No
Railroad WSEL=499.01 WSEL=501.46 WSEL=502.45

71. 9850 Duncan Perry 469.13 No No Yes
Road WSEL=468.42 WSEL=469.13 WSEL=470.08

72. 4600 Carrier Parkway 459.00 No No No
WSEL=446.44 WSEL=448.26 WSEL=448.94
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Stream: Arbor Creek

Model: JC1.prj (HEC-RAS)

River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road OvertopsRoad Overtops Road
73. 8685 Duncan Perry 504.79 No No No
Road WSEL=501.40 WSEL=501.80 WSEL=502.73
74. 7500 Tarrant Road 494.30 Yes Yes Yes
WSEL=497.15 WSEL=500.41 WSEL=501.54
75. 6303 IH-30 505.00 No No No
WSEL=496.38 WSEL=500.05 WSEL=501.19
76. 5160 Lakeside Drive 481.65 No No No
WSEL=476.30 WSEL=476.81 WSEL=476.96
77. 3980 Egyptian Way 466.30 Yes Yes Yes
WSEL=467.96 WSEL=468.62 WSEL=468.68
78. 2185 NW 19" Sreet 458.91 No No No
WSEL=454.19 WSEL=455.18 WSEL=455.27
79. 1450 | Carrier Parkway 451.11 Yes Yes Yes
WSEL=452.53 WSEL=453.05 WSEL=453.09
West Fork Trinity River — Roadway Crossings
Stream: West Fork Trinity River
Model: uts.prj (HEC-RAS)
River Station Roadway Min XSElev./ 10% Event 2% Event 1% Event
Crossing Min Top Overtops Road Overtops Road Overtops Road
Road
80. 80958 H 360 465.00 / No No No
472.50 WSEL=455.32 WSEL=460.79 WSEL=463.43
81. 61198 Roy Orr Blvd 443.80/ Yes* Yes* Yes*
470.80 WSEL=446.90 WSEL=451.54 WSEL=453.52
82. 44291.5 Belt Line Road 442.30/ No No No
449.50 WSEL=434.88 WSEL=439.47 WSEL=441.30
83. 28825 MacArthur Blvd 427.30/ Yes* Yes* Yes*
442.00 WSEL=432.06 WSEL=434.93 WSEL=436.27

* - Qvertops roadway in model cross-section, but does not overtop top of road at bridge
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M ountain Creek Water shed — Roadway Crossings

Stream: Mountain Creek

Model: MC FINAL 20071214.prj (HEC-RAS)

River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
84. | 13941 | S JeffersonBlvd. 425.80 Yes Yes Yes
WSEL=433.36 WSEL=435.74 WSEL=437.32
85. | 13830 | N. Jefferson Blvd. 436.10 No No Yes
WSEL=433.05 WSEL=435.70 WSEL=437.27
86. | 13140 SH 180 437.90 No No No
WSEL=432.03 WSEL=434.58 WSEL=436.07
87. 8723 Railroad Bridge 438.00 No No No
WSEL=428.09 WSEL=431.28 WSEL=432.68
88. 6420 IH-30 435.00 No No No
WSEL=427.16 WSEL=430.35 WSEL=431.74
89. 1200 Singleton Road 440.00 No No No
WSEL=422.30 WSEL=424.57 WSEL=425.55
Dalworth Creek Watershed — Roadway Crossings
Stream: Dalworth Creek
Model: DALWORTH.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road OvertopsRoad Overtops Road
90. 7129 Grass Culverts 479.00 No Yes Yes
WSEL=477.18 WSEL=479.43 WSEL=479.60
91. 6782 | Carrier Parkway 466.79 Yes Yes Yes
WSEL=467.63 WSEL=469.62 WSEL=469.98
92. | 6244 NW 9" Street 460.18 No No No
WSEL=458.36 WSEL=460.18 WSEL=460.18
93. 5630 Turner Blvd. 458.05 No No No
WSEL=455.47 WSEL=457.08 WSEL=457.72
94. 5198 Blackburn Ave. 454.48 No No No
WSEL=452.06 WSEL=453.66 WSEL=454.33
95. 3390 Palace Pkwy/ 447.00 No No No
NW 7" Sreet WSEL=443.13 WSEL=444.99 WSEL=445.74
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Gopher Branch/Turner Branch Water shed — Roadway Crossings

Stream: Gopher Branch

Model: 25031_Gopher_070828.prj (HEC-RAS)

River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road OvertopsRoad Overtops Road
96. | 4460 5" Sreet 447.92 Yes Yes Yes
WSEL=448.55 WSEL=449.29 WSEL=449.52
97. 4167 Tarrant Road 443.98 Yes Yes Yes
WSEL=444.41 WSEL=445.59 WSEL=445.87
98. 3819 Field Culvert 438.00 Yes Yes Yes
WSEL=438.38 WSEL=439.70 WSEL=440.22
99. 3139 Belt Line Road 442.00 No No No
WSEL=431.99 WSEL=437.40 WSEL=439.49
100. | 1740 IH-30 447.00 No No No
WSEL=423.51 WSEL=425.15 WSEL=426.02
101. 221 TRA Pipeline 425.00 No No No
(non-road) WSEL=418.21 WSEL=419.95 WSEL=420.61
Note: WSEL do not include tailwater from West Fork Trinity River (1% chance WSEL ~ 440)
Stream: Turner Branch
Model: 25031_Gopher_070828.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road OvertopsRoad Overtops Road
102. 789 Tarrant Road 454.00 No No No
WSEL=436.32 WSEL=441.12 WSEL=443.64
Bear Creek Watershed — Roadway Crossings
Stream: Bear Creek
Model: BigBear.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. OvertopsRoad | OvertopsRoad Overtops Road
103. 38806 Rock Idand 466.00 No No No
Road WSEL=459.43 WSEL=463.44 WSEL=465.28
104. 34252.5 Shady Grove 457.00 No No Yes
Road WSEL=452.94 WSEL=456.79 WSEL=457.89
105. 31646 Trinity Blvd 452.00 No Yes Yes
WSEL=450.65 WSEL=453.24 WSEL=454.09
106. 27773 Belt Line Road 443.21 No Yes Yes
WSEL=442.64 WSEL=444.72 WSEL=445.62
107. 171185 Hunter-Ferrell 430.00 Yes Yes Yes
Road WSEL=434.58 WSEL=436.46 WSEL=437.64
108. 2327 MacArthur 427.30/ Yes Yes Yes
Bivd 435.56 WSEL=430.60 WSEL=433.46 WSEL=434.89
(@bridge)
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Dry Branch Water shed — Roadway Crossings

Stream: Dry Branch

Model: DRYEX (HEC-2)

River Station Roadway Min. Top of Road 10% Event 2% Event 1% Event
Crossing Elev. OvertopsRoad OvertopsRoad Overtops Road
109. | 7725 Rock Island 477.40 No No No
Road WSEL=471.68 WSEL=472.63 WSEL=473.18
110. | 6616 Oakview Drive 468.20 No No No
WSEL=460.96 WSEL=462.95 WSEL=463.72
111. | 5892 | Thousand Oaks 464.60 No No No
Blvd. WSEL=460.08 WSEL=461.75 WSEL=462.16
112. | 4820 | Sherwood Drive 458.60 Yes Yes Yes
WSEL=458.80 WSEL=459.87 WSEL=460.26
113. | 3710 Shady Grove 464.00 No No No
Road WSEL=453.54 WSEL=454.55 WSEL=454.91
114. | 3015 Belt Line Road 451.20 Yes Yes Yes
WSEL=451.21 WSEL=451.89 WSEL=452.14
Alspaugh Branch Watershed — Roadway Crossings
Stream: Alspaugh Branch
Model: ADMP2004.prj (HEC-RAS)
River Station Roadway Min. Top of Road 10% Event 2% Event 1% Event
Crossing Elev. Overtops Road Overtops Road Overtops Road
115. | 9100 Robinson Road 524.80 N/A N/A No
WSEL=522.74
116. | 4170 Camp Wisdom 496.60 N/A N/A Yes
Road WSEL=497.39
117. | 1130 Camp Wisdom 470.00 N/A N/A Yes
Road WSEL=474.01

Recommendations on Known Flood Hazards
Consultants are to obtain the following before preparing individual watershed

master plans:

1) Current drainage complaint database for watershed being studied
2) Current effective or most current “non-effective” hydrologic and hydraulic

model(s) and associated workmaps for stream(s) being studied
3) Tables of known roadway overtopping from this report

Study consultants should overlay the most recent DFIRM floodplains onto City
parcel information and current aerial photographs to determine if parcels containing
structures are being affected by the current delineated floodplain. Floodplain BFE’s
shall be reviewed and compared with most current City topography.
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D. FUNDING OPPORTUNITIES

Halff Associates has researched funding opportunities for the City of Grand
Prairie to supplement City fund sources, including the Capital Improvement
Project program and Storm Water Utility fee. These funding opportunities can
support various planning and construction measures, including flood protection
planning, channel improvements, flood control improvements, structure buy-outs,
bridge/culvert improvements, and erosion control improvements. A summary of
funding programs follows. Funding from these different programs is very
competitive and difficult to obtain in some cases. Based on our findings, Federal
funding has been limited and flooding in recent years has resulted in a surge in
applications for available flood and erosion funds. Additionally, some of the
FEMA programs will not be available without an established/approved Hazard
Mitigation Program by the City.

FEMA

Hazard Mitigation Grant Program (HMGP)

The Hazard Mitigation Grant Program (HMGP) provides grants to States and
local governments to implement long-term hazard mitigation measures after a
major disaster declaration. The purpose of the HMGP is to reduce the loss of life
and property due to natural disasters and to enable mitigation measures to be
implemented during the immediate recovery from a disaster. The HMGP is
authorized under Section 404 of the Robert T. Stafford Disaster Relief and
Emergency Assistance Act.

Note: Grand Prairie sHMGP plan has not been finalized as of 2008.
http://www.fema.gov/government/grant/nmgp/index.shtm

Pre-Disaster Mitigation Grant Program (PDM)

The Pre-Disaster Mitigation (PDM) program provides funds to states, territories,
Indian tribal governments, communities, and universities for hazard mitigation
planning and the implementation of mitigation projects prior to a disaster event.
Funding these plans and projects reduces overall risks to the population and
structures, while also reducing reliance on funding from actual disaster
declarations. PDM grants are to be awarded on a competitive basis and without
reference to state allocations, quotas, or other formula-based allocation of funds.
http://www.fema.gov/government/grant/pdm/index.shtm
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Repetitive Flood Claims Program

The Repetitive Flood Claims (RFC) grant program was authorized by the
Bunning-Bereuter-Blumenauer Flood Insurance Reform Act of 2004 (P.L. 108—
264), which amended the National Flood Insurance Act (NFIA) of 1968 (42
U.S.C. 4001, et al).

Up to $10 million is available annually for FEMA to provide RFC funds to assist
States and communities reduce flood damages to insured properties that have had
one or more claims to the National Flood Insurance Program (NFIP).
http://www.fema.gov/government/grant/rfc/index.shtm

Sever e Repetitive Loss Program

The Severe Repetitive Loss (SRL) grant program was authorized by the Bunning-
Bereuter-Blumenauer Flood Insurance Reform Act of 2004, which amended the
National Flood Insurance Act of 1968 to provide funding to reduce or eliminate
the long-term risk of flood damage to severe repetitive loss (SRL) structures
insured under the National Flood Insurance Program (NFIP).

The definition of severe repetitive loss as applied to this program was established
in section 1361A of the National Flood Insurance Act, as amended (NFIA), 42
U.S.C. 4102a. An SRL property is defined as a residential property that is
covered under an NFIP flood insurance policy and:

(@) That has at least four NFIP claim payments (including building and
contents) over $5,000 each, and the cumulative amount of such claims
payments exceeds $20,000; or

(b) For which at least two separate claims payments (building payments
only) have been made with the cumulative amount of the building portion
of such claims exceeding the market value of the building.

For both (a) and (b) above, at least two of the referenced claims must have
occurred within any ten-year period, and must be greater than 10 days apart.
http://www.fema.gov/government/grant/srl/index.shtm
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Flood Mitigation Assistance Program (EMA)

The FMA program was created as part of the National Flood Insurance Reform
Act (NFIRA) of 1994 (42 U.S.C. 4101) with the goal of reducing or eliminating
claims under the National Flood Insurance Program (NFIP).

FEMA provides FMA funds to assist States and communities implement
measures that reduce or eliminate the long-term risk of flood damage to buildings,
manufactured homes, and other structures insurable under the National Flood
Insurance Program.

Note: The City of Grand Prairie has recently completed their updatesto the
Grand Prairie Flood Mitigation Plan in September 2008. On January 13,
2009, FEM A approved the plan.

http://www.fema.gov/government/grant/fma/index.shtm

Landslides and Sope Failures

FEMA has created Policy 9524.2 to provide criteria to determine the eligibility of
work to stabilize slopes that fail during an event that resulted in a Presidentially-
declared emergency or major disaster. Stabilization is required to provide
emergency protective measures or to repair or protect otherwise eligible facilities
such as roads, bridges, or buildings. This policy applies to all emergencies and
major disasters declared on or after the publication date of this document.

http://www.fema.gov/government/grant/pa/9524 2.shtm

TEXASWATER DEVELOPMENT BOARD (TWDB)

The TWDB provides water planning, data collection and dissemination, financial
assistance and technical assistance services to the citizens of Texas.

TWDB Flood Protection Planning Grant

Evaluation of structural and nonstructural solutions to flooding problems and
considers flood protection needs of the entire watershed. Upstream and/or
downstream effects of proposed solutions must be considered in the planning. The
proposed planning must be regional in nature by inclusion of an entire watershed.

Note: Espey Consultants applied for a TWDB Flood Protection Planning
Grant in 2008 for Fish Creek and Cottonwood Creek. TWDB approved this
project for a grant. The study associated for these projects began in Fall
2008 and is currently on-going.
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Sate Loan Program, Texas Water Development Fund ||

This is essentially a pure state loan program that does not receive Federal
subsidies, and is the more streamlined of the agency programs. The program
includes construction loans for water supply, water quality enhancement, flood
control and municipal solid waste.

http://www.twdb.state.tx.us/home/index.asp

U.S. ARMY CORPS OF ENGINEERS FLOOD CONTROL PROJECTS AND AQUATIC
ECOSYSTEM RESTORATION PROGRAMS

Section 205 Flood Control Projects

The U.S. Army Corps of Engineers is authorized to study, plan, and construct
small flood control projects. A project is accepted for construction only after
detailed study shows its engineering feasibility, economic justification, and
environmental acceptability.

Aquatic Ecosystem Restoration Program

Section 206 of the Water Resources Development Act of 1996, provides authority
for the Corps to restore aquatic ecosystems. A project is accepted for construction
after a detailed investigation shows it is technically feasible, environmentally
acceptable, and provides cost effective environmental benefits. Each project must
be complete within itself, not a part of a larger project. Note: These projects are
not primarily for flood control, but instead for restoration of aquatic habitat.

http://www.swf.usace.army.mil

NATURAL RESOURCE CONSERVATION SERVICE (NRCS)

Emer gency Watershed Protection Program

The purpose of the Emergency Watershed Protection (EWP) program is to
undertake emergency measures, including the purchase of flood plain easements,
for runoff retardation and soil erosion prevention to safeguard lives and property
from floods, drought, and the products of erosion on any watershed whenever fire,
flood or any other natural occurrence is causing or has caused a sudden
impairment of the watershed.

Note: This program is focused on emergency projects made necessary by a large
storm event or a series of large storm events. Resources are limited and requests
have to be made after a significant stormevent. Letter of Request is usually filed
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within a reasonable time period after events. 75% is usually funded with a 25%
match by the City.

http://www.tx.nrcs.usda.gov/programs/ewp/

Water shed Protection and Flood Prevention Program

NRCS cooperates with States and local agencies to carry out works of
improvement for soil conservation and for other purposes including flood
prevention; conservation, development, utilization and disposal of water; and
conservation and proper utilization of land. NRCS implements the Watershed
Protection and Flood Prevention Act through three programs:

0 Watershed Surveys and Planning
0 Watershed Protection and Flood Prevention Operations
0 Watershed Rehabilitation

Note: Programisintended for overall watershed planning. NRCS states that this
program is usually focused on dam construction as a means of flood control, and

there is difficulty acquiring funds through this program.

http://www.nrcs.usda.gov/programs/watershed/

NORTH CENTRAL TEXAS COUNCIL OF GOVERNMENTS (NCTCOG)

In cooperation with other communities, the NCTCOG continually strives for
regional drainage studies, such as the Trinity River Common Vision and
temporary and permanent storm water management practices, such as the iISWM.
Halff recommends that the City of Grand Prairie continue to look to the NCTCOG
as a potential source of study funds, perhaps on a cooperative basis.

http://www.nctcoq.dst.tx.us/

STORM WATER UTILITY FEE

The City of Grand Prairie’s Storm Water Utility Fund receives Storm Water
Utility Fees that are used to construct, operate, and maintain the storm water
drainage system. Currently, the City’s approved Fiscal Year 2009/2010 budget
for the Storm Water Utility Fund is $3,392,042.

The City’s Fiscal Year 2009/2010 Approved Capital Improvements Project
Budget includes $1,412,500 in needed Storm Drainage Capital Improvement
projects (approximately 5% of the total CIP Budget).
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As of October 2009, the City’s Single Family Residential Parcel Stormwater
Utility Fee was $1.50 per month (Tier 1 residential), $3.76 per month (Tier 2
residential), and $4.35 per month (Tier 3 residential). Other local Dallas-Fort
Worth Metroplex communities Single Family Residential Parcel Stormwater
Utility Fee range from as high as $8.00 (and above) to as low as $1.00.

The Mobile Home utility fee was $1.50 per month. The Duplex, tri-plex, four-
plex and multi-family units’ utility fee was $1.50 through December 30, 2009 and
will change to $2.89, effective January 1, 2010.

Nonresidential accounts. The rates shall be calculated using a charge of one
thousand and sixty-eight ten thousandths of a dollar ($.1068) per one hundred
(100) square feet of impervious area according to the following formula: Storm
water Utility Fee (SWUT Fee) = (Total impervious Area) X (Rate) / 100.

In the event that a site has multiple meters and multiple tenants, the impervious
area of the common area of the site is divided between the tenants proportionately
according to the building size as a percentage of the common area, except as
otherwise provided by this article, billing, fees, and collection procedures shall be
consistent with that of the water and sewer services. Storm water fees shall be
identified separately on the utility billing. Billing shall be consistent with
V.T.C.A., Local Government Code § 402.048. Delinquent fees shall be collected
in @ manner consistent with V.T.C.A., Local Government Code § 402.050. If the
calculation for non-residential accounts results in a fee of less than $5.00, then a
$5.00 minimum bill designation is applied. The City may grant exemptions from
the storm water fee pursuant to V.T.C.A., Local Government Code § 402.053.
From time to time, the city manager or his designee(s) shall adopt rules for the
administration of the storm water fee subject to council approval. These rules
shall include a process for the appeal of the storm water fee as it is applied to an
individual property.

Based on the needed Storm Drainage Capital Improvement projects, a potential
funding opportunity would be to reinvestigate the City’s Stormwater Utility Fee to
see if an increase is appropriate. In particular, the following criteria could be re-
examined:
= Stormwater Utility Rate methodology
= Maximum possible rates
= Equivalent residential unit size (per SF)
= Examining vacant non-residential tenants (to see if they are being billed)
= Examine most current GIS parcel overlays for impervious areas (for non-
residential areas). Utilize this methodology for billings of non-residential
parcels.
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= Examine current repetitive loss structures

= Develop updated list of stormwater CIPs and current cost estimates, based
on proposed projects developed from the City-wide Drainage Master Plan

= Examine current exemptions (such as state, local, and higher
learning/education facilities, etc.)

= Develop public/community awareness program to inform citizens of the
need for flood control and the financial assistance that is required

Performing a Stormwater Utility Fee update requires a significant effort for a city
the size of Grand Prairie. Halff recommends that this option only be pursued if
the City is seriously considering a rate increase based on newer, detailed
information.

DRAINAGE IMPACT FEE

Pursuant to the provisions of Chapter 395, Texas Local Government Code and
Article 11, Section 5 of the Texas Constitution, the City of Grand Prairie may
impose fees upon each new development project to pay the costs of constructing
capital improvements to serve the new development.

The City has a mechanism to finance water and wastewater capital improvement
projects or facilities using impact fees (see Article 22, Section 3 of the Unified
Development Code). Creating a drainage impact fee could also assist in the
funding of future drainage capital improvement projects.

Some considerations to a potential drainage impact fee are as follows:

= Development of a drainage impact fee capital improvement plan &
associated costs to actually develop the drainage impact fee

= Define types of drainage facilities that could be constructed under this
plan, including regional detention, bridge/culvert improvements, or public
storm drainage improvements

= Determining exceptions to the drainage impact fee, such as already platted
properties, etc.

=  Determining how the new development utilizes and benefits from the
associated drainage capital improvement project

= Determining how to calculate the drainage impact fee

= Determining when the impact fees will be collected for the new
development

= Determining the legal issues involved with impact fees.

Similar to a Stormwater Utility Fee update, a drainage impact fee study would
require a significant effort for the City. Halff recommends that this option only be
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pursued if the City is seriously considering potential locations of drainage
improvement projects that would benefit from a drainage impact fee (such as a
proposed regional detention pond located on Kirby Creek immediately upstream
of Robinson Road).

Other Potential Funding Options

= Developer Extension/Late-Comer Fees — Storm drainage facilities (such as
detention) built as part of private development could be oversized to
accommodate service beyond the immediate confines of a single project.
A financing method can be employed which allows an original developer
to be compensated for these front-end expenses by developers
subsequently building in the same area and who would be served by the
oversized facilities. This funding option would be useful where an overall
development master plan is available that defines the future storm drainage
requirements.

= In Lieu of Construction Fees — In areas where individual small site
detention ponds may negatively affect downstream flows, this option
would provide for a funding mechanism where the developer can
contribute a fee to help build a regional detention facility or make
improvements in storm water conveyance away from the development site.
A drawback is that the facility must be built ahead of the development
and, therefore, an alternate funding source must be available.

E. L ONG-RANGE FINANCIAL PLAN

As stated in Section D of this report, the City of Grand Prairie has both a Storm
Water Utility Fee and an annual Capital Improvement Project (CIP) program as
major sources of revenue. The operating budget of the Storm Water Utility program
is $3,392,042 for FY 2009/2010. The CIP budget is $28,509,604, with $1,412,500
allocated for Storm Drainage Capital Improvements.

Based on the approved Flood Mitigation Plan (refer to Appendix P for TWDB
Approval and City Resolution), Halff Associates has already identified over 70
potential storm drainage capital improvement projects (utilizing previous drainage
study master plans and current designated Hot Spots) with a potential cost of
construction totaling more than $150,000,000. These anticipated costs will most
likely increase as the individual master plans are prepared, more projects are added
to the list of needed improvements, and more detailed estimates are prepared.
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The desired outcome of the City-wide Drainage Master Plan is to plan these projects
and develop a methodology to design and construct these CIPs in a manner where
the City has the greatest benefit to project costs. For the City, this will require the
evaluation of the individual watershed drainage master plans as they are developed
and prioritize proposed CIPs. The holistic approach will prioritize small projects
that are reasonable to construct today versus larger, phased projects that may take
years to construct. The planning phase will determine the anticipated project costs
and benefits. The design and construction phase will occur when the City has
funding available.

Recommendation — Halff recommends that, as the individual watershed master
plans are being developed, the City re-evaluate the current Storm Water Utility rate
structure to determine if it should be increased and that the City determine if the
existing storm drainage CIP fiscal year budgets can be increased to help assist with
implementing more of the future recommended drainage and floodplain
improvements.
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F. CiTY POLICIES
Various City of Grand Prairie policies have an affect and/or impact on storm
drainage and floodplain management. Following is a sample list of existing policies
and programs, with a brief description and list of recommendations for these
policies as they relate to storm drainage and floodplain management.

1. Land Development Policy — Land Development policies as related to storm
drainage and floodplain management are primarily handled with the current
drainage criteria manual (November 2009). The manual addresses site and drainage
design standards for all development within the City and ETJ based on the
following topics and more:

= Design Rainfall and Loss Methodologies

= Design Discharge Determination

= Street Flow

= |nlet Design

= Storm Drain Design

= Open Channel Analysis and Design

= Bridge and Culvert Design

= Detention/Retention Basin Design

= Floodplain/Floodway Development Criteria
= Trinity River Corridor Development Certificate
= Drainage Easements

= Site Design Practices

= Floodplain Permit Procedures

Recommendation — Grand Prairie has many areas that can be developed, from
the northern end of the City along the West Fork Trinity River down to the
southern end of the City in the Joe Pool watershed and Exclusive & Statutory
ETJ areas. One recommendation would be to consider the creation of land
development districts for undeveloped areas in the City. Along with other utility
master planning efforts for these undeveloped areas, studies could be performed
on these districts prior to development to determine the appropriate storm
drainage and floodplain features and improvements necessary for site
development based on the current site zoning. Once site development analysis
and design begins, the due diligence work already performed on the site would
provide the developer with a better understanding on what is involved in regards
to drainage requirements. Pre-analyzed drainage requirements could help to
establish greater land development coverage (benefiting the developer) while
not sacrificing effective floodplain limits (benefiting the City). Parks and other
open space features could be located within floodplain limits in order to
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preserve these corridors while maximizing developable areas. Storm drainage
outfall locations on receiving streams could be pre-analyzed as to have the least
impact on potential erosion at the storm drain outfall structure or on potential
sedimentation/siltation issues inside the storm drain outfall pipe. Regional
detention areas could be identified. Watershed divides could be provided for the
undeveloped zones so developers would have a better idea on where to place
outfall locations.

2. Acquidition/Relocation/Demalition (* Buy-Out”) Policy — In many instances,
the cost of acquisition or relocation of existing structures in flooding areas is less
than the cost of structural design measures to alleviate the flooding of those
structures. However, many complications arise when “Buy-Outs” are proposed to
solve an existing flooding problem. Some of the complications with the property
owners (and sometimes adjacent property owners) include loss of tax revenue,
removal of structure and lack of maintenance on property (creating an eyesore),
need to preserve the neighborhood as-is, and the owner’s personal attachment to
their home or business and its location.

As a primary focus, the City’s current Repetitive Loss structures would be a priority
for this program. FEMA'’s Severe Repetitive Loss (SRL) grant program can be
examined for these properties to reduce or eliminate claims under the National
Flood Insurance Program. Up to 90% Federal Cost share may be available for these
properties.

Recommendation — For all structures subject to flooding, Halff recommends
that the City determine (or have it determined by an outside consultant) the cost
for acquisition/relocation/demolition of these. As improvement alternatives are
developed, these costs could then be compared to the proposed structural
improvement measure costs to remove these structures from the floodplain.
Then, as funding and resources are available, the City could also develop a plan
for temporary maintenance of the buy-out property until the lot can be re-filled
above the flood elevation for potential re-sale. The acquisition/relocation/
demolition program should especially be used when the affected structure is a
repetitive loss structure.

3._Sedimentation Pond Policy — Soil runoff is a major pollutant to rivers and
streams across the United States, and it affects the City of Grand Prairie as well.
Runoff from construction sites accounts for a majority of this problem. More
unnatural sediment in a stream bed can greatly affect flow characteristics and
velocities of the stream bed, thus leading to more erosion and ponding issues along a
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stream where it would not have existed before. Public sedimentation ponds, if
applicable to a given drainage outfall situation, can help minimize the flow of
sedimentation into public and private lakes, ponds, and drainage systems. However,
maintenance costs associated with removal of the collected sedimentation have to be
considered.

Recommendation — Halff recommends that the City investigate methods to
minimize soil runoff and work to include these measures as required elements
of the Drainage Criteria Manual for site development. Soil runoff control
methods could include sedimentation ponds, grass-lined swales, and bioswales.

4. Erosion Repair Program and Policy — Generally two conditions exist in regards
to development along a stream where stream bank erosion is concerned. The first
condition is existing developed land that is experiencing erosion problems. The
second condition is undeveloped land to be located along a stream with a potential
for stream bank and channel erosion. For existing developed land and associated
stream bank erosion problems, Grand Prairie’s Resolution No. 3919 (June 2003)
states that the City will focus on improvements to the waterways that will result in a
general public benefit first, and will investigate erosion problems on private
property on a case-by-case basis (see Appendix P includes Resolution No. 3919).
For undeveloped land, the City’s Drainage Criteria Manual includes erosion hazard
setbacks as a drainage plan requirement (Section 2.6). This requirement must be
followed by the development community to minimize or even eliminate the need for
the City to address erosion problems affecting developed properties in the future.

Note: A valuable local guide to utilize that addresses stream erosion policiesis the
“ Sream Bank Sabilization Manual for the Cities of Plano, Garland, McKinney,
and Allen” , dated June 1998.

Recommendation #1 — Halff recommends that the City re-visit Resolution No.
3919 and make it even more stringent on private property issues. The City
could require that the owner requesting to address a private erosion problem pay
a nominal fee towards these repairs or pay a nominal fee towards a solution that
results in a general public benefit.

Recommendation #2 — Halff recommends that the City re-visit the Erosion
Hazard Setback determination procedures to include more stringent rules on
establishing the setbacks on a stream experiencing significant natural
downcutting or widening. Halff also recommends re-visiting the variances to
the Erosion Hazard Setback, including locations where stream bank stabilization
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measures currently exist or will be constructed and also locations where stream
banks are composed of rock.

5. Water Quality and Phase |l TPDES M 34 Permit Requirements— In 2007, the
City of Grand Prairie began a 5 year program to implement Best Management
Practices (BMPs) for Stormwater Runoff Control. A listing and brief description of
the BMPs are listed below:

Selected BMPs for Construction Site Stormwater Runoff Control

= Review Infrastructure Plans and Designs — Require designers to include design
of erosion control measures and approved BMPs in plans and specifications in all
projects in compliance with and requiring compliance with the TPDES General
Permit for Construction and all local and State regulations.

= |ngpect Erosion Control Measures — Inspection of the infrastructure and
effectiveness of the required erosion control measures used on applicable
construction projects.

= Earthwork Permit — Issue permits for site grading, when necessary, to reduce the
impact to neighboring properties, downstream flooding, or channel erosion.

= Storm Water Pollution Prevention Plan during Construction — A Storm Water
Pollution Prevention Plan (SWP3) is required on all applicable construction
projects in accordance with the regulatory authorities’ permit process. A copy of
the NOI or Construction Site Notice on all applicable construction projects shall be
required.

= Complaint Response — Citizen complaints regarding sediment and other
development pollutants are investigated.

= Construction Ordinance — Work with the Environmental Services Department to
include in the City of Grand Prairie Storm Water Ordinance provisions to meet the
legal authorities necessary to comply with permit requirements for Construction
Site Storm Water Runoff Control. Ordinance will require contractors to implement
erosion and sediment control BMPs and to control construction site waste.

= Site Development Plan Reviews — Enhance review of site development plans to
include water quality considerations, including a review of erosion control plans
and proposed approved BMPs. Any amendments to the site plan review
procedures will conform to the Storm Water Ordinance and post construction
requirements.

= Recording and Public Complaint Response — Refine the system for recording
and responding to calls from the public. This approach will include clarifying
responsibilities, procedures, recordkeeping, and follow-up.

= Redefine the Construction Site Inspection Program — Develop a system to
assign inspectors, track training requirements, establish schedules of inspections,
establish record keeping procedures, and define enforcement procedures.

= Construction Site Storm Water Public Education Program — Coordinate a
public education program with Environmental Services Division to provide
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information to construction site operators regarding the requirements of the
Construction General Permit and the MS4 General Permit.

Selected BMPs for Post-Construction Management in New Developments and
Redevelopment
= Development Review Process — All development plans are reviewed for
compliance with floodplain requirements, for adequacy of infrastructure design for
drainage, and for use of detention ponds.
= Stream Buffer Preservation — Encourage the preservation of natural channels and
the 100-year floodplain.
= Storm Water Design Criteria and Methods — Adopt storm water design criteria
and methods that integrate considerations for drainage and water quality for post
construction BMPs.
= Revise Paliciesand Design Criteriain the Unified Development Code — Revise
the Unified Development Code as needed to include requirements and revised
standards.
= | ongterm operation and maintenance of BM Ps — Perform periodic inspections
on existing post construction BMPs and work with the owners to provide needed
maintenance and repairs. Failure to perform maintenance and repairs directed by
the city may result in penalties.

Recommendation — Halff recommends that the City re-visit the Phase Il TPDES
MS4 Program after the current 5-year program is complete. The City should
evaluate which construction site BMPs are effective and ineffective and the City
should evaluate which Post-Construction Management BMPs are effective and
ineffective. For ineffective BMPs, the City should re-evaluate measurable goals,
responsible departments involved, and target dates to get the BMP on track.

Recommendation — Halff recommends that the City identify water quality
problem areas and also review any water quality problem areas identified by
state or federal agencies within the city. Proposed capital improvement projects
identified in the individual watershed master plans can then be developed and/or
improved to address water quality aspects in the identified areas, as applicable.
Development of this program in the future will lead to an integrated water shed
planning approach, utilized by many communities in the United States to
address quantity and quality issues.

6. Maintenance

Background
Storm water management facilities perform the function of removal of water from

street, highways, parking areas, and other drainage areas and the protection of the
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facilities from the effects of waters. These storm water management facilities
include drop inlets, storm drains, culverts, bar ditches, slope protection,
detention/retention facilities, natural and improved channels, and permanent erosion
control devices.

In order for these facilities to function as designed and constructed, they must be
properly maintained. Poor or nonexistent maintenance can result in additional
flooding problems that could affect other portions of the storm drainage system.
Lack of maintenance is widely documented in storm water facilities around the
nation, with perhaps the most neglected being detention and retention structures,
mostly being managed by home owner’s associations or other private entities.

Consideration should be made in the design process as to the maintenance of these
facilities. Reasonable access for maintenance personnel and equipment should be
considered. For example, in storm drain design, proper access spacing can provide
a relatively easy way to clear sediment and debris blockage or isolate a portion of
the system for repairs. In large detention or retention design, provisions for a
sediment trap and machinery access can greatly reduce maintenance costs.

Cateqgories
Maintenance of public storm water management facilities usually falls into three
categories:

1) Routine — Activities which happen on a periodic basis, which may be
driven by the passage of time, not the specific deterioration of the system.
Can include the following:

1. Keeping water courses free from accumulations of debris and
vegetation and storm drains free of silt, sand, and debris

2. Correcting malfunctioning parts of a system, including settlement
and breaks

3. Detention facilities — Periodic inspection to identify restrictions on
drainage by the accumulation of debris and siltation and by failed or
damaged infrastructure. Critical facilities should be identified and
checked after storm events.

2) Remedial — Corrects specific deficiencies in the existing system without
upgrading its capacity

3) Capital Improvement Projects — Replaces deficient systems with larger
or improved designs. These improvements become new systems.

Note: For maintenance of private storm water management facilities, the City
should provide routine notifications to private owners, home-owners associations,
etc. to ensure that they are maintaining these facilities per City ordinances. Utilizing
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City GIS databases that specifically delineate locations of public and private storm
water management facilities would help to assist with this process.

Storm Drain Qutfall Field Assessment

The City of Grand Prairie has performed storm drain outfall field checks for many
outfalls in the City of Grand Prairie. Currently, the City has 1,262 active storm
drain outfalls and has documented over 1,220 of these. Additional outfalls are
continuing to be constructed now and will be in the future.

Following is a brief summary of findings of the storm drain outfall field checks:
1. Approximately 10% of outfalls are classified as “Poor” or “Eroded”

a. Descriptions include: broken structure, pipe crushed, apron
eroded, outfall eroded, washed away, pipe buried in debris,
wingwall separated from outfall, and pipe joint failure.

b. During field checks, two outfalls were being repaired

2. Approximately 80% of outfalls are classified as “Good” or “New”

a. For some outfalls under this description, warning notes were
provided stating that future erosion is anticipated, some siltation
was occurring, and that vegetation was dense in areas.

3. The remaining 10% of outfalls have little or no documentation on
classification, mainly because they could not be located in the field or
are access-prohibitive.

Detention/Retention Ponds

In most major watersheds, detention and retention ponds have been constructed.
Many of these ponds have been documented with recent drainage reviews. Others
still need to be documented and inspected to determine the level of maintenance that
is required. The City has both private and public detention pond facilities.

City Maintenance Standards

Recommendation — Based on funding and available resources, Halff
recommends that the City develop a maintenance program that follows the
following guidelines.
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Objectivesfor Storm Drain Outfall and Detention/Retention Pond
Maintenance Program

1. Review all new plans and permit applications to ensure compliance with
design criteria, master plans, and sound engineering judgment in design
(performed during the design plan review stage)

2. Effectively inspect all construction of these facilities to ensure compliance
with design criteria, conditions, and plans

3. Train maintenance crews to be able to respond effectively to the full range of
drainage and flooding maintenance complaints and activities

4. Develop and maintain an up-to-date, GIS-based inventory of the storm drain
outfall and detention/retention ponds located in the City (including photos),
with separate layers as to public or privately owned facilities

5. Develop and implement a prioritized remedial maintenance program based
on documented needs

6. Provide adequate resources for maintenance operations

7. Develop and implement operations and maintenance financing mechanisms
which may possibly target special charges and fees to those requiring or
causing the need for remedial maintenance services

8. Establish policies to enforce the City Maintenance Program

Maintenance Program Recommendations

Recommendation — Based on funding and available resources, Halff
recommends that the City develop a revolving maintenance program, including
storm drainage outfalls and detention/retention ponds to provide inspection,
documentation, and maintenance of these facilities.

Sorm Drainage Outfalls

Recommendation — Halff recommends the City develop standard designations
for storm drain outfall conditions: 1) Good (requires no remedial maintenance —
continue normal inspections), 2) Poor (some erosion - may require remedial
maintenance — not immediate), 3) Eroded (heavy erosion - requires immediate
remedial maintenance), 4) Failure (requires design/construction to correct
problem — to be added to CIP program).

The tables below show an example of a storm drain outfall maintenance
program that could be developed by the City for each of the prioritized
watersheds listed in Table I-1:
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Maintenance Program — Storm Drain Outfalls

Item

Tasks

Inspection

Review of Field Outfall Information in GIS and physical
inspection, as resources are available

Documentation

Update Classifications: Good, Poor, Eroded, or Failure.
Note whether outfall needs: 1) Continue normal
inspections, 2) Remedial Maintenance (not immediate or
immediate), or 3) Assignment to Capital Improvement
Project

Update Master List of storm drain outfalls, update
classification (Good, Poor, Eroded, or Failure) and GIS
information (including photos) for each location

Maintenance

Schedule remedial maintenance for storm drain outfalls,
contingent upon City Council approval and funding

Detention/Retention Facilities

Recommendation — Based on funding and available resources,

Halff

recommends the City develop a public detention/retention facility maintenance

program.

The tables below show an example of a public detention/retention facility
maintenance program that could be developed by the City:

Maintenance Program - Detention/Retention Facilities

Item

Tasks

Inspection

Review of detention/retention facilities in GIS and physical
inspection, as resources are available

Documentation

Update Classifications. Note whether facility needs:
1) Continue normal inspections, 2) Remedial Maintenance,
or 3) Assignment to Capital Improvement Project

Update Master List of detention/retention ponds and GIS
information (including photos) for each location

Maintenance

Schedule remedial maintenance for public detention
facilities, contingent upon City Council approval and
funding

Notify private owners of detention facilities where remedial
maintenance is necessary
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Private Detention/Retention Facilities — As the public maintenance program is
established, and as funding and resources are available, Halff recommends that the
City implement a notification program to private owners of detention/retention
facilities in the City to remind them of City ordinances required maintenance of
their facilities.

7. |ssues Affecting Disaster Responses

To receive future Federal disaster funding, when needed, the City of Grand Prairie
has to have a current, approved Flood Mitigation Plan and Hazard Mitigation
Plan.

Background Information

The Disaster Mitigation Act of 2000 (DMA 2000) provides an opportunity for
states, Tribes and local governments to take a new and revitalized approach to
mitigation planning. DMA 2000 amended the Robert T. Stafford Disaster Relief
and Emergency Assistance Act (the Act) by repealing the previous mitigation
planning provisions (Section 409) and replacing them with a new set of mitigation
plan requirements (Section 322). This new section emphasizes the need for state,
Tribal, and local entities to closely coordinate mitigation planning and
implementation efforts.

The requirement for a State mitigation plan is continued as a condition of disaster
assistance, adding incentives for increased coordination and integration of
mitigation activities at the State level through the establishment of requirements
for two different levels of state plans: “Standard” and “Enhanced.” States that
demonstrate an increased commitment to comprehensive mitigation planning and
implementation through the development of an approved Enhanced State Plan can
increase the amount of funding available through the Hazard Mitigation Grant
Program (HMGP). DMA 2000 also established a new requirement for local
mitigation plans and authorized up to 7% of HMGP funds available to a state to
be used for development of state, Tribal, and local mitigation plans.

Flood Mitigation Plan

FEMA’s Flood Mitigation Assistance (FMA) program was created as part of the
National Flood Insurance Reform Act (NFIRA) of 1994 (42 U.S.C. 4101) with the
goal of reducing or eliminating claims under the National Flood Insurance
Program (NFIP). FEMA provides FMA funds to assist States and communities
implement measures that reduce or eliminate the long-term risk of flood damage
to buildings, manufactured homes, and other structures insurable under the
National Flood Insurance Program.
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Grand Prairie’s Flood Mitigation Plan was finalized by Halff Associates in
September 2008 and was approved by FEMA in January 2009. Approval letters
from the Texas Water Development Board and FEMA are included in Appendix P.
The plan provides details on known flood hazards, vulnerability of flood hazards,
mitigation  strategies, flood mitigation goals, mitigation actions, and
prioritization/implementation of these actions. A copy of the FMA plan can be
obtained at the City of Grand Prairie or through Halff Associates.

Recommendation — Halff recommends the City follow the guidelines in the
approved Flood Mitigation Plan and update as required.

Hazard Mitigation Plan

FEMA'’s Hazard Mitigation Grant Program (HMGP) provides grants to States and
local governments to implement long-term hazard mitigation measures after a
major disaster declaration. The purpose of the HMGP is to reduce the loss of life
and property due to natural disasters and to enable mitigation measures to be
implemented during the immediate recovery from a disaster. The HMGP is
authorized under Section 404 of the Robert T. Stafford Disaster Relief and
Emergency Assistance Act.

HMGP funds may be used to fund projects that will reduce or eliminate the losses
from future disasters. Projects must provide a long-term solution to a problem, for
example, elevation of a home to reduce the risk of flood damages as opposed to
buying sandbags and pumps to fight the flood. In addition, a project's potential
savings must be more than the cost of implementing the project. Funds may be
used to protect either public or private property or to purchase property that has
been subjected to, or is in danger of, repetitive damage. Examples of projects
include, but are not limited to:
= Acquisition of real property for willing sellers and demolition or relocation
of buildings to convert the property to open space use
= Retrofitting structures and facilities to minimize damages from high
winds, earthquake, flood, wildfire, or other natural hazards
= Elevation of flood prone structures
= Development and initial implementation of vegetative management
programs
= Minor flood control projects that do not duplicate the flood prevention
activities of other Federal agencies
= Localized flood control projects, such as certain ring levees and floodwall
systems, that are designed specifically to protect critical facilities
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= Post-disaster building code related activities that support building code
officials during the reconstruction process

Note: Grand Prairie is currently in the process of addressing comments to and
finalizing the City’s Hazard Mitigation Plan.

Recommendation — Halff recommends the City complete, submit, and work to
obtain approval from FEMA of the Hazard Mitigation Plan. The City has
developed a preliminary plan and is working on finalizing the document.
Additional guidance is available on FEMA’s HMGP web-site at:
http://www.fema.gov/government/grant/hmgp/index.shtm

8. Floodplain Management Criteria

The City has developed strong Floodplain Management Criteria (reference Article
15 of the Unified Development Code, included in Appendix P). FEMA establishes
the guidelines for floodplain management for communities involved in the National
Flood Insurance Program (per 44 CFR). However, the City of Grand Prairie has
developed more stringent guidelines than those FEMA has established. These
guidelines are located in Article 15 of the UDC, as mentioned above. The
guidelines apply to all areas of special flood hazard within the City of Grand Prairie
and its extraterritorial jurisdiction.

Halff has evaluated the City of Grand Prairie’s Floodplain Management Criteria and
believes it is sufficient to manage development in the City’s special flood hazard
areas.

StormCAD - Halff has worked closely with the City over the past few years to help
evaluate the StormCAD software and implement it as the standard storm drain
modeling program for future City-wide Drainage Master Plan studies. On October
28, 2009, Halff provided a Memorandum to City staff regarding StormCAD Issues
and CWDMP Protocols. The Memorandum is located in Appendix P —
Miscellaneous Documentation.

Halff has only a few minor recommendations:

Recommendation #1 - Halff recommends the City update Section 5 of Article
15 to include the effective dates of the Flood Insurance Studies for both Tarrant
and Dallas Counties, once the Map Modernization Program for these two
counties has been finalized. Note: Grand Prairie has recently updated this
Section to reflect the new dates of the Tarrant County FIS— September 2009.
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Recommendation #2 - Halff recommends the City update Section 22 of Article
15 as the Corridor Development Certificate (CDC) is updated to ensure that the
listed information matches the current version (4" Edition of the CDC Manual is
forthcoming).

9. Community Rating System (CRYS) Activities
The National Flood Insurance Program's (NFIP) Community Rating System
(CRS) is a voluntary incentive program that recognizes and encourages
community floodplain management activities that exceed the minimum NFIP
requirements. As a result, flood insurance premium rates are discounted to reflect
the reduced flood risk resulting from the community actions meeting the three
goals of the CRS:

1. Reduce flood losses;

2. Facilitate accurate insurance rating; and

3. Promote the awareness of flood insurance

For CRS participating communities, flood insurance premium rates for policies in
Special Flood Hazard Areas are discounted in increments of 5%; i.e., a Class 1
community would receive a 45% premium discount, while a Class 9 community
would receive a 5% discount (a Class 10 is not participating in the CRS and
receives no discount). The CRS classes for local communities are based on 18
creditable activities, organized under four categories:

1. Public Information,

2. Mapping and Regulations,

3. Flood Damage Reduction, and

4. Flood Preparedness.

Grand Prairie’s current CRS Rating is Class 7, which results in a 15% discount in
flood insurance rates for properties within Special Flood Hazard Areas.

Sections in this report that specifically pertain to the CRS Rating:
1. Section II.F - City Policies
2. Section I1.G — Overall Implementation Strategy (including “Design Criteria
for Proposed Improvement Alternatives™)
3. Section II.H — Hydrologic & Hydraulic Scope of Works for each Individual
Alternative (with scopes included in the Appendices)

Recommendation — The City of Grand Prairieis currently in the process of
moving to an improved CRS Rating, ultimately having a Class 5 Rating..
Accomplishing this would result in a 25% discount in flood insurance rates for
policies within Special Flood Hazard Areas. In the future, the City would need
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to determine if it would have the capability and resources to improve the CRS
Class rating even further. The rating should be re-evaluated, as required, after
the current class rating improvement is approved.

10. FEMA Cooperating Technical Partner Program, Map M odernization
Program, and M ap Needs Assessment

FEMA's Cooperating Technical Partner (CTP) Program utilizes communities
to assist FEMA with the significant challenge of keeping flood hazard maps
current. The CTP Program is an innovative approach to creating partnerships
between Federal Emergency Management Agency (FEMA) and participating
NFIP communities, regional agencies, and State agencies that have the interest
and capability to become more active participants in the FEMA flood hazard
mapping program. Grand Prairie is currently a Cooperating Technical Partner.

FEMA’s Map Modernization Program goal was to reduce the reliance on paper
products. This program was established to enable communities to take full
advantage of the new digital maps FEMA is producing through the Map Mod
program. Within FEMA, the goal is to transition to digital processes for
distributing and reading the flood maps. These new digital capabilities of the
flood maps will:

= Enable significant advantages in capability, precision, and cost;

= Reduce costs associated with paper map production, handling and storage;

= Encourage the use of quality local data to make administration of the NFIP

more efficient and effective.

In June 2009, the Texas Water Development Board (TWDB) and the Texas
Natural Resources Information System (TNRIS) entered into an agreement with
NCTCOG and Halff Associates to prepare a Map Needs Assessment Pilot
Project for Upper Trinity River watersheds. The major tasks of this pilot project
were to collect, process, and prioritize regional flood mapping needs and to
develop procedures and guidelines for the state-wide MNA process. In August
2009, Halff met with Grand Prairie staff to determine priorities for local stream
studies. Based on the data collected, Johnson Creek, Fish Creek, and Cottonwood
Creek were listed high on the priority list for new studies. The information has
been submitted to the RAMPP team (FEMA Regional Floodplain Mapping
Contractor) for further review and assessment.

FEMA’s document, “Guidelines and Specifications for Flood Hazard Mapping
Partners” describes the processes for flood studies, mapping, map revisions and
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amendments, and program support. These processes should be thoroughly
reviewed as the City receives future flood map revision requests.

Recommendation — The City of Grand Prairie needs to establish guidelines for
map revision and map amendment submittals, according to the CTP guidelines
to ensure that all future submittals are in accordance to the digital mapping
standards.

Recommendation — The City of Grand Prairie needs to continue to work with
the RAMPP team to determine further funding opportunities and additional
methods of performing master plan studies on Grand Prairie streams.
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G. OVERALL IMPLEMENTATION STRATEGY

Comprehensive/Global/Hoalistic View

The goal of the City-wide Drainage Master Plan is to develop a holistic strategy to
implement drainage improvements across the City as a whole. This goal can be
accomplished by prioritizing the recommended projects developed in each
individual watershed master plan according to the highest benefit that can be
provided for that project. An evaluation criteria should be established and utilized
for recommended improvements in each individual watershed and for prioritization
of recommended improvements among watersheds.

Previous Designated Projects/Backlog of Needed | mprovements

For the recently completed Flood Mitigation Plan (January 2009), Halff Associates
developed a comprehensive list of Capital Improvement Projects with a range of
probable cost estimates. These projects were developed out of current Master
Drainage Plans, the 2001 Approved Bond Projects Program, and from Hot Spots
developed in for the City-wide Drainage Master Plan. Following is a list of
preliminary projects shown in the Flood Mitigation Plan, from approximate lowest
cost to highest cost, per watershed.

Joe Pool Lake
None

Fish Creek

1. Ridgewood Street (south of Kirby Creek) $400,000 - $650,000

2. Bluegrass Street (along Fish Creek, west of Belt Line Road) $400,000 -

$650,000

Timber River Lane (Prairie Creek - Erosion) $500,000 - $750,000

Meadows Drive and Summerfield L ane (west of Robinson Road)

$500,000 - $750,000

Santa Anna (East of Corn Valley) $500,000 - $1,000,000

Kirby Creek Slope Reconstruction at Estate Drive $575,000

Green Hollow Drive $750,000 - $1,000,000

Blacksmith (along the south side of Beacon Branch) $750,000 -

$1,250,000

9. Paladium Drive and Forest Trail $750,000 - $1,250,000

10. Newport Street (west of Carrier Parkway) $750,000 - $1,250,000

11. Kirby Creek Gabion Slope Protection $950,000

12. Bent Treeand Wintercrest $1,000,000 - $1,500,000

13. Darbytown Road $1,000,000 - $1,500,000

14. Glendale Street and EIm Drive (east of Corn Valley) $1,000,000 -
$1,500,000

Hw
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15. Silver M eadow L ane and Brevito Drive (west of Belt Line Road)
$1,000,000 - $1,500,000

16. Lindsey Lane and Stephen Street (east of Robinson Road) $1,500,000 -
$2,000,000

17. Pinoak Street and Crossland Blvd (east of Robinson Road) $1,500,000 -
$2,000,000

18. Prairie Creek at GSW Parkway $2,375,000

19. Kirby Creek 11-acreregional detention pond $2,575,000

20. Prairie Creek Channel Improvements $3,600,000

21. Along Corn Valley Road (north of Kirby Creek) $4,000,000 - $5,000,000

22. Kirby Creek 23-acreregional detention pond $5,375,000

23. IH-20 along Fish Creek (between Robinson Road and Carrier Parkway)
$20,000,000 - $22,500,000

Cottonwood Creek

1. South of Sherman Street $250,000 - $500,000

2. Parkside Drive (east of GSW Pkwy - Erosion) $500,000 - $750,000

3. Along Indian Hills Branch (property flooding, erosion) $500,000 -
$750,000

4. Tapley Street (along Tyre Branch — Erosion) $500,000 - $1,000,000

5. Along Jefferson and Main Street (east of Carrier Pkwy) $750,000 -

$1,250,000

Phillip’s Court (east of 4" Street) $750,000 - $1,250,000

South of Stratford Drive (east of Beltline Road) $750,000 - $1,250,000

Gramley Street $750,000 - $1,250,000

Carrier —Storm Drain & Detention (July 2008) -Retention Pond -

$920,000

10. Wellington Drive (east of Robinson Road) $1,000,000 - $1,500,000

11. Cober and 3'? Street, Freetown and 3" Street $1,000,000 - $1,500,000

12. Carrier —Storm Drain & Detention (July 2008) - 5-Year Parallel
System - $1,140,000

13. Carrier —Storm Drain & Detention (July 2008) - 10-Year Parallel
System - $1,365,000

14. Dallas Street to Clarice Drive (west of 5 Street) $1,500,000 -
$2,000,000

15. Along Power s Branch (property flooding, erosion) $1,500,00 -
$2,000,000

16. San Antonio, El Paso, and Beaumont Street (south of Jefferson Blvd.)
$2,500,000 - $3,500,000

17. Carrier —Storm Drain & Detention (July 2008) - 100-Y ear Paralléel
System - $2,706,000

© ©~No

Page I1-41



City of Grand Prairie City-Wide Drainage Master Plan Road Map W.O.#570.37

Cedar Creek

1. San Jacinto Drive and Bowie L ane (east of Bardin Road) $250,000 -
$750,000

2. SandralLane $1,000,000 - $1,500,000

3. NadineLane $1,500,000 - $2,000,000

Johnson Creek/Arbor Creek/Barrett Branch

1. Arbor Rose Drive (Arbor Creek) $250,000 - $750,000

2. Sunnyvale Road (Johnson Creek) $500,000 - $1,000,000

3. North of Egyptian Way (west side of Arbor Creek) $500,000 -
$1,000,000

4. Danish Drive, Canadian Circle, and British Blvd (Barrett Branch)
$500,000 - $1,000,000

5. Axminster and King Richard Drive (Johnson Creek) $500,000 -
$1,000,000

6. Nottingham and Duncan Perry Road (Johnson Creek) $750,000 -
$1,250,000

7. lvanhoe Circle Area (Johnson Creek) $1,000,000 - $2,500,000

West Fork Trinity River

1. Sunnyvaleand Carrier Parkway $500,000 - $1,500,000

2. East of Roy Orr Blvd/South of Shady Grove Road $500,000 -
$1,500,000

Mountain Creek

1. Lakeview and Varsity Drive (Lakeview Area) $500,000 - $1,500,000

2. 33" Street and Hensley (Mountain Creek North) $500,000 - $750,000

3. Main Street, west of 19" Street (Thompson Branch) $750,000 -
$1,000,000

4. Airport Street and Industrial Boulevard (Thompson Branch) $750,000
- $1,000,000

5. Grand Prairie Road and Belt Line Road (Penman Branch) $750,000 -
$1,000,000

6. AvenueA and Avenue B, east of 14" Street (Cannon Branch) $750,000
- $1,000,000

7. SE 14" Street (Penman Branch) $750,000 - $1,000,000

8. Lisaand Donna Drive, north of Pioneer Parkway (Mountain Creek
West) $750,000 - $1,500,000

9. 12" Street, north of Grand Prairie Road (Penman Branch) $1,000,000 -
$1,500,000

10. Vera Cruz, west of 14™ and north of Warrior Trail (Mountain Creek
West) $1,000,000 - $1,500,000

11. Trible Street, north of Main Street (Mountain Creek North) $1,500,000
- $2,000,000
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12. Intersection of Main Street and RR (Mountain Creek North) $1,500,000
- $2,000,000
13. Lakeview Area $8,200,000

Dalworth Creek

May Lane and NW 23'? Street $500,000 - $750,000

Halifax Drive (south of Tarrant Road) $750,000 - $1,250,000

Jefferson Street (east of Carrier) $750,000 - $1,250,000

Denmark Drive (south of Tarrant Road) $1,000,000 - $1,500,000
Capetown Drive and Roman Road (west of Carrier Pkwy) $1,000,000 -
$1,250,000

6. Carrier Parkway $4,000,000 - $5,000,000

abrwn PR

Gopher Branch/Turner Branch
1. North of Small Hill & West of Stadium $500,000 - $750,000
2. West of Center & North of Church $750,000 - $1,000,000

Bear Creek

1. Along Spraybary Road (west of Hard Rock Road and north of Shady
Grove Road) $250,000 - $500,000

2. Along Wright Blvd (north of Shady Grove Road) $250,000 - $500,000

3. Along Shady Grove (west of Hard Rock Road) $500,000 - $750,000

Dry Branch
1. Gilbert Drive (between Manana and Josephine) $500,000 - $1,000,000

2. Shady Grove $13,500,000

Alspaugh Branch
1. Camp Wisdom Road $1,750,000

Recommendations for Capital | mprovement Projects — Halff recommends that:

1. Consultants utilize the preliminary list of Capital Improvement Projects in
the Flood Mitigation Plan as the initial basis of recommended improvements
for each watershed master plan.

2. Consultants develop detailed estimates of probable construction cost for
listed and new projects developed in the watershed master plan. These
proposed projects will be used to develop the Short-term and Long-term
Implementation plan later described in this section.

3. As individual watershed master plans are completed, the City will update the
current Flood Mitigation Plan to reflect the newest list of projects and
estimates.

4. Consultants follow the design criteria listed below while evaluating
proposed projects:
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Design Criteriafor Proposed | mprovement Alternatives
When preparing proposed improvement alternatives, consultants are to consider the
following criteria for storm drain, stream, channel, and/or bridge/culvert
improvements:
1. Streams & Channel Improvements — All designs should consider the
existing and future, fully-developed 100-year storm events. Where practical,
contain the future, fully-developed 100-year flood discharge within the
proposed channel. If 100-year flood discharge cannot be contained,
determine maximum level of protection that can be contained: 50-year or
10-year. The goal is to maximize the level of protection.
2. Streams & Channel Improvements - Maintain non-erosive velocities.
Minimize development, alteration, or modification of existing natural stream
channels. Ensure that future peak flows do not increase and volumes/valley
storage within the floodplain do not decrease for proposed improvements
3. Storm Drainage System Improvements — Where practical, contain 100-year
flood discharge beneath road or within right-of-way. Try to maximize
number of open lanes in streets in flood situations. If 100-year flood
discharge cannot be contained, determine maximum level of protection that
can be contained: 50-year or 10-year. The goal is to maximize the level of
protection.
4. Bridge/culvert Improvements — Minimize opening area, while providing
100-year flood protection. If 100-year flood protection is not practical,
provide 50-year or 10-year flood protection at a minimum.
5. All Improvements
« Determine design constraints, including: restricted right-of-way, steep
existing channel slopes, inadequate road crossings, natural
beauty/features of streams, aerial utility crossings (i.e., TRA sanitary
sewer lines), existing water and sewer lines adjacent to storm drainage
facilities and streams, existing dry utilities, adjacent homes and
businesses, other proposed projects in area, downstream hydraulic
conditions, and upstream hydrologic conditions.

« Minimize impacts to open space areas

« Minimize the amount of additional right-of-way to be acquired

« Minimize or avoid major utility relocations

« Minimize environmental damage where possible. Avoid wetlands and
jurisdictional waters of the U.S. for proposed projects to the best extent
possible. Avoid Section 404 Individual permitting, if possible.

« Minimize impact to local residents and businesses during construction
(consider effective traffic control and erosion control where necessary)
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« Perform field reconnaissance of proposed improvement locations and
take note of types of structures, relative worth, out buildings, fences,
utilities, and other above-ground features. Determine if there are
opportunities to integrate solutions into the character of the
neighborhood or area.

Short-Term Priorities and L ong-Term | mplementation Plan (City-wide)

Developing Short-Term Priorities and a Long-Term Implementation Plan is critical
to ensure that new floodplain improvements and storm water facilities are
constructed over time to provide the most benefit to the City and community. For
the City-wide Drainage Master Plan, multiple improvement projects will be
recommended for each individual watershed master plan. An overall, City-wide
implementation plan has to be developed to prioritize these projects into short-term
and long-term priorities. A preliminary implementation plan could be developed as
follows:

Preliminary Short-Term and Long-Term Implementation Plan

As proposed capital improvement project (CIP) alternatives are developed for the
individual master plans, the consultants should determine the following:
= Number of propertiesstructures benefited by the reduction in flood
damage for the proposed CIP alternative (including residential, commercial,
industrial, and public facilities).

0 This number could include (1) properties in floodplain, (2) properties
experiencing flood damage due to inadequate storm drain system
capacity, or (3) properties with historic drainage complaints.
(Assume one structure per property. Property values do not matter
for this exercise).

= Edtimates of probable cost for the proposed CIP alternative, using
minimum 25% cost contingency, 10% engineering/surveying contingency,
right-of-way costs, and utility relocation costs. CIP alternatives shall be
categorized as follows:

o Small Projects— Less than $500,000

0 Medium Projects- $500,000 to $1,500,000

o LargeProjects— $1,500,000 to $5,000,000

0 Extra-LargeProjects— $5,000,000 to $10,000,000
e Consultant needs to consider phasing to reduce size, if possible

0 Super-Size Projects— Greater than $10,000,000
e Consultant needs to consider phasing to reduce size, if possible
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Roadway Type Benefited - The consultant should categorize the road type.

Categories include HWY, P7U, P6D, P4D, P3U, M5U, M4U, M3U, C2U,

and No Roadway (if no roadway benefits are included with project). More

information on roadway types can be found at:
http://www.gptx.org/Modules/ShowDocument.aspx?documentid=443

Roadway Flood Event Protection — Consultant shall determine the level of

flood protection for the roadway, if included in the project. This should be

described as 1-year, 2-year, 5-year, 10-year, 25-year, 50-year, or 100-year

(existing).

Roadway Citizens Protected/l mpacted — Consultant shall approximate the

percentage and total roadway citizens impacted per Step 3 below.

Citizens Impacted per Structure Benefited — Based on the number of

structures benefited for each CIP alternative, consultant shall determine the

total approximate number of citizens impacted.

Ultimate 100-year discharge. Consultant shall determine the Ultimate

100-year discharge at the project location.

Other potential hazardsreduced/eiminated for each project, including:

o Stream Erosion-related — including severe erosion that could affect
adjacent properties with structures (these structures could be included in
the BCA, if appropriate) or severe erosion problems within road right-of
ways (along embankments, at culverts, or under bridges)

0 Recreational Areas — including adjacent public recreation areas that may
incur damage from flooding or erosion.

Implementation Plan - Steps

Step 1 of the Implementation Plan would develop the Initial Ranking Factor
based on the estimate of probable cost versus the number of
properties/structures benefited:

Step 1 No. of Properties/Structur es Benefited
Determine I nitial High M edium Small
Ranking Factor > 10 5t0 10 <5

Small 1 2 3
< $500k
Estimate Medium 2 3 4
of $500k - $1.5Mil
Probable Large 3 4 5
Cost ($) > $1.5Mil
X-Large (> $5M) 6 7 8
Super-Size (>$10M) 9 10 11
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= Step 2 of the Implementation Plan would be to develop a second factor for
ranking based on the number of citizens impacted, by potential for roadway
shutdowns if no improvements were made on existing roadways, and by a
cost to benefit ratio of proposed improvements per roadway citizens
impacted.

Sub-Step 1 — Determine Existing Roadway Type

Roadway Type

HWY
P7U

P6D

P4D

P3U

M5U
M4U
M3U
Cc2u

Sub-Step 2 — Determine Existing Conditions Roadway Flood Event
Protection and Percentage of Roadway Citizens Protected

Roadway Flood Event Per centage of Citizens
Protection Protected *
1-Year 0%
2-Year 15%
5-Year 35%
10-Year 50%
25-Year 70%
50-Year 85%
100-Year 100%
'Based on approximation, using logarithmic chart, with 1-
Year Event coverage protecting 0% and with 100-Year Event
protecting 100%

Sub-Step 3 — Determine Percentage of Roadway Citizens Impacted
100% minus percentage of citizens protected in Sub-Step 2
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Sub-Step 4 — Determine Number of Roadway Citizens Impacted

Roadway Type Per centage of Citizens
Benefited Protected *
HWY 20800
P7U 12740
P6D 11700
P4D 7800
P3U 5460
M5U 8450
M4U 6760
M3U 5070
C2u 2730
'Based on percentage of citizens impacted multiplied by [No.
Lanes * 4 hours impacted *hourly volume per lane * Level of
Service C Traffic Volume (see table below)]

© NCTCOG LOS*

:GE} § o E 2 = S

£ E NCTCOG Classification 2 h = SEw [=) © | Curent UDC

=% k] T:_: 2|8 § 2 a & | “LOSC” Traffic

g & S 28— - - Volume
P7U Principal Arterial-Undiv. 7 700 49,000 39,200 31,850 42,000
P&D Principal Arterial-Divided 6 750 45,000 36,000 29,250 42,000
P4D Principal Arterial-Divided 4 750 30,000 24,000 19,500 28,000
P3U Principal Arterial-Undiv. 3 700 21,000 16,800 13,650 18,000
M5U Minor Arterial 5 650 32,500 26,000 21,125 28,000
M4uU Minor Arterial 4 650 26,000 20,800 16,900 22,000
M3uU Minor Arterial 3 650 19,500 15,600 12,675 18,000
c2u Collector 2 525 10,500 8,400 6,825 10,000
L2u Local Street 2 525 10,500 8,400 6,825 8,000
LU Local Street 1 525 5,250 4,200 3413 8,000
R2U Rural Street 2 525 10,500 8,400 6,825 8,000
* = from the Dallas-Fort Worth Regional Travel Model Manual, Exhibits 23 and 24
NCTCOG capacity: LOS E = (# lanes) * 10 * (NCTCOG Hourly Service Volume per Lane)
NCTCOG capacity: LOSD =(LOSE)* 8
NCTCOG capacity: LOSC=(LOSE)* 85

Sub-Step 5 — Determine Cost to Benefit of Roadway Number of Citizens
Impacted

Divide the estimate of probable cost by the results from Sub-Step 4 to
determine the cost to benefit ratio (in dollars)

Sub-Step 6 — Develop Second Ranking Factor with highest rank being
the lowest cost to benefit ratio.
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Step 3 of the Implementation Plan would be to determine the total tax value
of all the properties with structures that are benefited by the project from
Step 1. Develop Third Ranking Factor based on table below.

Total Tax Value of Third
Propertieswith Ranking Factor
Structures Benefited

$2,000,000 + 1
>$1,900,000 2
> $1,800,000 3
> $1,700,000 4
> $1,600,000 5
> $1,500,000 6
> $1,400,000 7
> $1,300,000 8
>$1,200,000 9
> $1,100,000 10
> $1,000,000 11
> $900,000 12

> $800,000 13

> $700,000 14

> $600,000 15

> $500,000 16

> $400,000 17

> $300,000 18

> $200,000 19

$0 to $199,999 20

Step 4 — Provide sum of first, second, and third ranking factors. Next,
provide the initial ranking, with the top-ranked (#1) project having the
lowest total ranking factor. Continue this method until all projects are
ranked.

Step 5 — If two or more projects are ranked the same in Step 4, then these
projects need to be sorted further. The higher ranked of these projects would
be the one that has the greatest ultimate 100-year discharge at the project
location
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= Step 6 — Provide the Final Ranking, with the top-ranked (#1) project having
the lowest total ranking factor and include the sorted project rankings from
Step 5.

= Additional Notes on Ranking

e Phased projects shall be ranked in order of phasing. For example, Phase
1 of a project shall be ranked higher than Phase 2 of a project. Note,
that if this occurs, the Phased projects can only move down in the overall
rankings, not up.

e Also, if a project is dependent on another downstream project, then the
consultant shall take this into account and consider this as phasing of an
overall project.

e If two projects in different watersheds have the same rank in Step 4 and
need to be sorted in Step 5, but have similar ultimate 100-year
discharges (within 500 cfs), then the projects should be ranked in order
of the lowest estimate of probable cost.

e Rankings will be adjusted as each individual watershed masterplan is
completed. Each project will be ranked as follows:

0 Ranked among other projects in same watershed

0 Ranked among other projects in City of Grand Prairie

0 Ranked among various size projects in City of Grand Prairie (Small,
Medium, Large, and Extra Large/Super Size)

Final Short-term Priorities |mplementation
The consultant shall determine the Short-term Priority CIPs for the individual
watershed master plan. These could generally be described as those projects with an
initial ranking factor of 1, 2, or 3 in Step 1 above. The Short-term Priority projects
would become the City’s key Capital Improvement Projects for immediate
implementation, contingent upon City Council approval and allocated funding.
Prior to beginning the construction process on these projects, the following key
issues may need to be examined:
= Public or private participation in funding and implementation
= Drainage right-of-way or easement needs
= Permitting — FEMA, NCTCOG, U.S. Army Corps of Engineers, TCEQ, or
EPA
= Public or neighborhood meetings to describe project and receive citizen
feedback
= Adherence of project to City’s ordinances and standards for construction
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Final L ong-term Plan I mplementation

All other CIPs not classified as Short-term priorities will be Long-term CIPs.
Long-term CIPs will be need to be evaluated by complexity, cost, or by number of
properties/structures benefited. These need to be planned properly with funding
allocated for future construction, contingent on City Council approval. Projects that
could be constructed by phasing (i.e., will phasing provide immediate benefits or
does the whole project need to be constructed for benefits to occur) would need to
be re-evaluated by each Phase and re-ranked accordingly with the other CIP
alternatives.

For the Long-term projects, the following key issues may need to be examined:

= All the Short-term issues listed above

= Longer range funding plans for larger projects, including phasing (look into
State and Federal grants and construction loans)

= More global view, watershed-wide or regional type projects (look into
cooperative efforts with U.S. Army Corps of Engineers, NCTCOG, or
adjacent communities)

= Examine how increased development of the City’s flood warning system
could provide further benefits to these areas until funding is allocated for
project implementation

= Non-structural measures including:

0 Buy-out program - City would need to decide on perpetual
maintenance of property or re-selling property after measures are
taken to remove lot from flood hazard. Recommend pursuit of City
funding, if available, or associated grants (see Section 11.D — Funding
Opportunities), if applicable

o Enforce new and/or improved development standards to restrict
future development in flood hazard areas

Recommendation — Halff recommends utilization of the preliminary Short-term and
Long-term Implementation Plan as described above.
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Joe Pool & Cottonwood & Fish Creeks Example

Sum of . .
Step 1 - Initial Ranking Factor - Estimate of s X ) " 2 Séia:ﬁ-t::):: Il:tm 1st, 2nd, [Initial Rank 130-Yhear UItltmca:ge F:: mzl
Capital Improvement Project Project Size & Short- | Probable Cost vs. # Structures Benefited * tep 2 - Second Ranking Factor - Cost to Benefit of Roadway Number of Citizens Impacted P7 y and 3rd - Step 4 isc _arge a ank -
Alternative Watershed Term/Long-Term Structures Factors - Location - Step 5 Step 6
Cost to Benefit Tax Value of
Roadway Roadway % | Roadway % | Roadway # Roadway # Property
Flood Event Citizens Citizens Citizens Citizens Structures Ultimate
# Structures Cost istFactor' | Type | Protection | Protected® | Impacted® | Impacted® | Impacted® | 2nd Factor | Benefited | 3rd Factor | Total | Rank® Q| Sorting® | Rank
1 |Belt Line Road at Cottonwood Creek Cottonwood Creek X-Large/Long-Term 12 $4,719,000 3 P6D 5 35% 65% 7605 $620.51 18 $2,250,000 1 22 1 19,398 1
2 |Belt Line Road at Plattner Creek Cottonwood Creek Small/Short-Term 0 $139,000 3 P6D 25 70% 30% 3510 $39.60 1 $0 20 24 2 1,981 2
3 |Pioneer Parkway at SF Cottonwood Cottonwood Creek Small/Short-Term 0 $217,000 3 P6D 25 70% 30% 3510 $61.82 2 $0 20 25 3 3,987 3
4 |Tangle Ridge at Stuart Branch Joe Pool Lake Small/Short-Term 0 $136,000 3 cau 10 50% 50% 1365 $99.63 3 $0 20 26 4 130 4
5 |Marshall Drive at SF Cottonwood Cottonwood Creek Medium/Long-Term 0 $787,000 4 M4U 2 15% 85% 5746 $136.96 4 $0 20 28 5 6,277 5 5
6 |GSW Pkwy at SF Cottonwood Cottonwood Creek Small/Short-Term 0 $326,000 3 P4D 25 70% 30% 2340 $139.32 5 $0 20 28 5 4,010 6 6
7 |GSW Pkwy at Prairie Creek Fish Creek Medium/Long-Term 0 $570,000 4 P4D 10 50% 50% 3900 $146.15 6 $0 20 30 7 10,589 7
8 |CR 506 at Grassy Creek Joe Pool Lake Medium/Long-Term 0 $1,183,000 4 P4D 1 0% 100% 7800 $151.67 7 $0 20 31 8 7,730 8
9 |Miller Road at East Soap Creek Joe Pool Lake Medium/Long-Term 0 $675,000 4 P4D 10 50% 50% 3900 $173.08 8 $0 20 32 9 6,100 9
10 |Robinson Road at SF Cottonwood Cottonwood Creek Medium/Long-Term 0 $1,017,000 4 M4U 2 15% 85% 5746 $176.99 9 $0 20 33 10 6,197 10
11 [Jones Road at West Soap Creek Joe Pool Lake Medium/Long-Term 0 $1,327,000 4 M3U 1 0% 100% 5070 $261.74 10 $0 20 34 11 7,500 11
12 [Turner Road at East Soap Creek Joe Pool Lake Medium/Long-Term 0 $659,000 4 cau 2 15% 85% 2320.5 $283.99 11 $0 20 35 12 5,500 12
13 |IH-20/Carrier at Fish Creek Fish Creek Super-Size/Long-Term 10 $20,150,000 10 P6D 2 15% 85% 9945 $2,026.14 22 $1,700,000 4 36 13 26,347 13
14 [CR 502 at Grassy Creek Joe Pool Lake Large/Long-Term 0 $1,685,000 5 M3U 1 0% 100% 5070 $332.35 12 $0 20 37 14 7,000 14 14
15 |0Id Fort Worth Road at Plains Branch Joe Pool Lake Large/Long-Term 0 $1,685,000 5 M3U 1 0% 100% 5070 $332.35 12 $0 20 37 14 4,800 15 15
16 |CR 619 at Grassy Creek Joe Pool Lake Large/Long-Term 0 $1,924,000 5 M3U 1 0% 100% 5070 $379.49 14 $0 20 39 16 10,740 16
17 |FM 661 at Mountain Creek Joe Pool Lake Large/Long-Term 0 $2,616,000 5 P4D 2 15% 85% 6630 $394.57 15 $0 20 40 17 39,320 17 17
18 [Seeton Road at Taaffe Creek Joe Pool Lake Small/Short-Term 0 $433,000 3 cau 25 70% 30% 819 $528.69 17 $0 20 40 17 2,090 18 18
19 [CR 502 at West Soap Creek Joe Pool Lake Large/Long-Term 0 $2,017,000 5 M3U 1 0% 100% 5070 $397.83 16 $0 20 41 19 7,500 19
20 Kimble Road at Newton Branch Joe Pool Lake Medium/Long-Term 0 $1,449,000 4 cau 2 15% 85% 2320.5 $624.43 19 $0 20 43 20 6,600 20
21 |GSW Pkwy at Cottonwood Cottonwood Creek X-Large/Long-Term 0 $4,914,000 8 P4D 2 15% 85% 6630 $741.18 20 $0 20 48 21 8,888 21
22 (Carrier at SF Cottonwood/Cottonwood Cottonwood Creek X-Large/Long-Term 0 $5,688,000 8 M5U 2 15% 85% 7182.5 $791.92 21 $0 20 49 22 18,386 22
| 23 |3rd Street at Cottonwood Cottonwood Creek X-Large/Long-Term 0 $9,873,000 8 C2uU 2 15% 85% 2320.5 $4,254.69 23 $0 20 51 23 18,630 23

1 Refer to City-Wide Drainage Master Plan Road Map, Section I1.G - Implementation Plan - Step 1
2 Refer to City-Wide Drainage Master Plan Road Map, Section II.G - Implementation Plan - Step 2
3 Based on approximation, using logarithmic chart, with 1-Year Event coverage protecting 0% of traffic volume and 100-Year Event coverage protecting 100% of traffic volume
4 Percent Impacted = 100% minus % of Roadway Citizens Protected (approximate)
5 Number Impacted = % Impacted multiplied by [No. Lanes * 4 Hours Impacted * Hourly Volume Per Lane * Level of Service "C" Traffic Volume]

6 Cost of CIP divided by Roadway # Citizens Impacted

7 Refer to City-Wide Drainage Master Plan Road Map, Section I1.G - Implementation Plan - Step 3
8 Refer to City-Wide Drainage Master Plan Road Map, Section II.G - Implementation Plan - Step 4
9 Refer to City-Wide Drainage Master Plan Road Map, Section I1.G - Implementation Plan - Step 5
10 Refer to City-Wide Drainage Master Plan Road Map, Section II.G - Implementation Plan - Step 6

Addi

tional Notes:

a. Phased projects shall be ranked in order of Phasing (i.e. Phase 1 shall be ranked higher than Phase 2, etc.)
b. In Step 5, when comparing projects between two different watersheds: If two projects have same rank in Step 4 and need to be sorted, but have similar 100-Year Ultimate Discharges, then projects should be ranked in order of lowest cost estimate

Classification Citizens
cau 2730
M3U 5070
M4U 6760
M5U 8450
P3U 5460
P4D 7800
P6D 11700
P7U 12740
HWY 20800

Freq Percentage

1
2
5

10
25
50

100

0
15
35
50
70
85

100




City of Grand Prairie City-Wide Drainage Master Plan Road Map W.O.#570.37

H. HYDROLOGIC AND HYDRAUL IC SCOPE OF WORKS

Halff Associates has prepared detailed scope of works for each individual watershed
in the City of Grand Prairie, in the order of priority listed below.

Grand Prairie Individual Watersheds
and Planning Study Priority

Grand Prairie W ater shed
Individual Water sheds Priority
Joe Pool Lake 1
Fish Creek 2
Cottonwood Creek 3
Cedar Creek 4
Johnson/Arbor/Barrett 5
West Fork Trinity River 6
Mountain Creek 7
Dalworth Creek 8
Gopher/Turner 9
Bear Creek 10
Dry Branch 11
Alspaugh Branch 12

Detailed scope of works are included in Appendix C-N for each watershed, and each
appendix includes a Basin-wide watershed map with individual storm drain system
sub-basins shown. Preliminary FEMA Digital Flood Insurance Rate Maps
(DFIRM) for areas of Grand Prairie in Tarrant and Dallas County are included in
Appendix O. The scope of works identify specific items that need to be addressed
for each watershed and also provide general City-Wide Drainage Master Plan tasks
that will help accomplish the goals set forth in this Road Map. Note: the provided
Scope of Works are established as guidelines only. Each study team will need to
evaluate the included Scope of Work, provide updates based on current known
conditions, provide detailed fee estimates for each task, and provide detailed project
schedules with interim milestone deadlines and City review periods.
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Criteria for Future LOMR Submittals Associated with Individual Water shed
Drainage Master Plans
In general, LOMR submittals to FEMA will include the following:
= The 10-, 50-, 100-, and 500-year flood frequencies and floodway (if included
in FIS) for existing land used conditions
= Complete and accurate technical documentation (topography, field surveys,
horizontal and vertical datum, bridge data, *“as-built” plans, digital
workmaps, digital hydraulic and hydrologic models, previous LOMR
information, etc.)
= Incorporates all known LOMC’s
=  Submitted as an updated entire stream model (not submitted just as the
LOMR study reach). This methodology will ensure a seamless transition of
the LOMR into the entire stream model and will show how the LOMR
affects downstream and upstream conditions in the model.
= Geo-referenced mapping data to a known coordinate system (i.e. City
Monumentation). This can be done in CADD or GIS format.
= Signed and sealed by a Registered Professional Engineer
= Complies with all City Ordinances
= All proper individual notifications and public notices are obtained and
submitted to FEMA correctly
= Defendable by the City and consultant engineer during FEMA comment
period

Criteria for Preparation of Elevation Certificates Associated with Individual
Water shed Drainage Master Plans
In general, Elevation Certificate preparation will include the following:
= |dentify property locations of structures within updated existing 100-year
(1% annual chance) floodplain limits.
= |dentify structures on each property that serve as the primary residence or
primary use to commercial/industrial sites. For these structures, prepare
field surveys of finished flood and lowest adjacent grades around structures.
= All other insurable structures found to be within the limits of the 100-year
(1% annual chance) floodplain of each watershed will be identified and
submitted to the City Floodplain Administrator for approval before
proceeding with surveying and preparation of the elevation certificate.
= Necessary paperwork for Elevation Certificates will be per current FEMA
standards
= Upon completion, prepare overall map of Elevation Certificate locations
along the floodplain and submit to City along with completed Elevation
Certificates.
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City of Grand Prairie

City-Wide Drainage Master Plan Road Map W.O.#570.37

INDIVIDUAL WATERSHED STUDIES—-REPORT FORMAT

Each individual watershed master plan will follow a standard report format. The format
may generally include the following sections in this order. Some sections may not be
necessary if they are not applicable to the actual master plan study.

Report For mat

[ I ntroduction

a.

b.

Purpose of Study - Include overall purpose of City-wide Drainage
Master Plan and individual watershed primary study objectives
Watershed Description — Include general watershed boundaries,
headwater location, recelving waters, size of watershed, percent
urbanization, description and lengths of major streams and tributaries,
and pertinent unique attributes of watershed related to flooding

I. Major Streams and Tributaries — List all named streams and
tributaries for each watershed

ii. Unique Attributes of Watershed — List unique attributes of
watershed (regional detention, large open water features, recent
storm drainage or channel improvement projects, major road
crossings, proposed future road and hydraulic improvement
projects)

Principal Flooding Problems — Include overview of the drainage
complaint database available for the watershed and principal hot-spot
locations. Include database and map of hot spots in appendices and
CD-ROM.

i. Drainage Complaint Database — List total number of
complaints and breakdown of complaints by structure flooding,
property flooding, street flooding, and erosion complaints.
Consultants can utilize the database associated with this report
and include any new complaints up through the time of the
watershed study

Ii. Hot Spot Locations— Describe each hot spot location identified
in the City-wide Drainage Master Plan and add/describe any
new hot spots determined from the water shed study

Pertinent Study and Technical Data Related to Watershed Prior to
<Name of Watershed> Master Plan Preparation — Include listing of
data collected for the study and detailed listing of all pertinent studies
prepared prior to the Master Plan study and studies that are currently
on-going.
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. Hydrologic Studies
a. General Information — Include type of modeling software used for the
study, listing of rainfall events selected, current City Drainage Design
Manual used (currently November 2008), and any other technical
manuals used for the hydrologic analyses.

b. Watershed Hydrology Information — Include more detailed
description of watershed or multiple watersheds (if applicable) in this
section.

c. Land Use - Include basis of both existing and future land use
conditions used for the study both within City limits and outside City
limits

d. Impervious Coverage — Include description of percent impervious
values and include Table showing percent impervious values used for
the study, with references to where these are from.

e. Hydrologic Soil Types - Include what soils database was used for the
study and provide descriptions of general soil types (such as A, B, C, or
D) that are present within the study watershed. Also include description
of antecedent moisture condition used for the study.

f. Loss Rates — Include description of loss rates used for the study. For
all studies, the NRCS Curve Number method shall be used. Include
description and calculation used for initial abstraction method.

g. NRCS Unit Hydrograph — Include description of the NRCS Unit
Hydrograph method and method used to cal culate time of concentration
and lag times for the studly.

h. Rainfall — Include description and table of point rainfall depths used for
the study. The table should reference the current City Drainage Design
Manual rainfall (currently November 2008).

i. Flood Routing — Include description of type(s) of flood routing method
utilized for study. If a different flood routing method other than
“modified puls’ is used, describe locations and why the particular
method was used. If “modified puls’ is used, describe the procedures
used.

j. Detention & Diversions (or other hydrologic elements if applicable)
— Include descriptions of any other type of hydrologic eements in the
watershed, if applicable. Describe methods of analysis for each
additional hydrologic element.

1.  Hydraulic Studies — Include description of type of model used to perform
hydraulic analysis, what flood frequencies were computed, cross-section
description and how these were prepared, channel and overbank roughness
values, contraction/expansion coefficients, downstream (and/or upstream)
boundary conditions, and any other elements used in the hydraulic study.
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V.  Hydrologic and Hydraulic Study Results

a. Hydrologic Study Results — Include description and table of
parameters for each sub-basin: area, lag time, hydrologic soil type
percentages (A, B, C, and D), curve numbers, initial abstractions, and
percent impervious values (existing and future conditions). Include
description and tables for existing and future computed peak flood
discharges for all flood events (compare to previous studies or FEMA
FIS discharges). Include drainage area map, soils map, and land use
maps (existing and future conditions).

b. Hydraulic Study Results — Include description and comparison table
of existing and future conditions 100-year computed flood eevations.
Describe delineations of floodplains and floodways and what they are
based on (GeoRAS or manual delineation). Describe flood profiles for
the stream(s) and list what flood events are included in the profile.
Describe any key areas (structures, streets, properties) that are affected
by the existing and future 100-year floodplain.

V. Floodplain Mapping — Include detailed floodplain mapping of entire
studied stream areas, including all requirements of FEMA MT-2 Work Maps

a. LOMR Submittal — Describe Letter of Map Revision submittal (LOMR
submittal should be provided as a separate document from the
water shed master plan)

b. Elevation Certificates — Describe and tabulate elevation certificate
locations (Elevation Certificates should be provided as separate
documents from the water shed master plan)

VI. Roadway Crossings

a. Evaluation of Existing Roadway Crossings — Describe all road
crossings and include a table of associated future 100-year computed
flood elevations vs. roadway elevations.

b. Evaluation of Proposed and Future Roadway Crossings — Utilize
City Master Thoroughfare Plan and describe future sizing of roadway
crossings for future 100-year flood frequency capacity

VII. Alternatives for Streams and Open Channels — Prepare detailed
descriptions of alternatives (structural and non-structural) developed for the
watershed master plan and the primary features they include. Describe
flood profile impacts, valley storage impacts, environmental quality and
potential permitting requirements, channd stability/erosion issues,
bridge/culvert improvements, and potential property buy-outs.

VIII. Storm Water Infrastructure Analysis

a. Overview — Include description of storm drainage networks studied per
type of network: 1) Smple systerysmall basin, 2) Smple systevlarge
basin, and 3) Complex system. In each of these descriptions, describe
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XI.

XII.

X1,

Hot Soot locations, age of each system, design discharges and method of
calculation.

b. Existing Capacity Analysis — Describe methodology for determining
existing capacity analysis of “ trunk lines’ in each storm drainage basin

c. Optimization Analysis — Describe methodology used to attempt to
optimize storm drainage systems, primarily for “ smaller” projects

d. Storm Water Alternatives — Describe methodology used to determine
alternatives to relieve flooding problems associated with storm drainage
networks.  Describe traditional alternatives (pipe upsizing, etc.),
innovative alternatives (detention, property buy-outs, downstream
improvements to lower tailwater, etc), and include preliminary
guantities and estimates of probable cost for each alternative.

Channel Stability Assessment/Erosion Hazard Analysis — Describe

methodology used for hydraulic and geomorphology analysis. Include

stream bank restoration alternatives.

Damg/L evees/Detention/Drainage Reviews — Include detailed description

of locations of these features, include table of existing drainage plan

reviews, and include associated plans, photos, and descriptions of potential

problems associated with these features

Maintenance - <Watershed Name> - Include detailed description of

locations where maintenance needs to occur for storm drain outfalls, inlets,

culverts, natural channels, improved channels, bridges, etc. Describe the

City's Sorm Drain Outfall Field Assessment of the watershed. Describe

and include a table listing specific schedules for maintenance for the

watershed (based on City-wide Drainage Master Plan recommendations)

Preliminary Quantities/Estimates of Probable Cost

a. Streams and Open Channels — Include summary of alternative
improvements from Section VI

b. Storm Water Infrastructure — Include summary of alternative
improvements from Section VII|

c. Stream Bank Restoration Alternatives — Include summary of
alternative improvements from Section 1X

Evaluation & Prioritization/Phasing & I mplementation

a. Evaluation and Prioritization — Describe methodology utilized to
evaluate and prioritize proposed alter native improvement projects.

b. Phasing and Implementation — Describe methodology utilized to help
phase and implement the proposed alter native improvement projects for
the water shed.
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XIV. Short Term Priorities& Long Term Plan

a. Follow Four-step process as described in Section 11.G. — Overall
Implementation Srategy

b. Short Term Priorities — Develop benefit-cost analysis (BCA) ratios of
proposed improvement projects and rank short-term priority projects.
Describe key issues that would need to be addressed for each project.

c. Long Term Plan — Develop BCA ratios of proposed improvement
projects and rank long-term projects. Describe strategy for long term
implementation of larger projects and include phasing options and
implementation time-frames. Describe key issues that would need to be
addressed for each project.

XV. Master Plan Study Wrap-up & Recommendations for Future Action —
Address primary goals of study (from Section 1) and describe
recommendations for future actions. Also list procedure for coordination of
future studies performed in this water shed (see below).

Appendices

A. Pertinent Figures — Location, Vicinity, Hydrology, Hydraulics, Sorm Drain
Maps

B. Pertinent Tables

C. Hydrologic & Hydraulic Model Output — Primarily for cross-sections and
profiles and necessary hydrologic data. Not intended for detailed generated
reports.

D. Storm Drain Model Output (StormCAD)

E. Miscellaneous Documentation — Any other necessary information not related
to one of the categories above

F. CD-ROM

Attachments — These attachments, separate from the Report and Appendices (but
still in the same document) will include any new hydrology & hydraulic studies,
storm drain studies, CLOMR’s, LOMR’s, channel design projects, storm drain
infrastructure design projects, erosion studies and design projects, etc. located
within the specific watershed after the completion of the Master Plan study. A
standard form (see following page) will be included in the Attachment listing the
project name, City project number, engineering consultant firm name, engineering
consultant project manager/contact information, and date of completed study. If
hydrology and/or hydraulic models are updated and/or are approved as the new
current effective model, then a CD-ROM with the updated models will be included
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with the Attachment stating that the models are either “New models based on the
study (not current effective)” or “Current Effective Model (date of model)”.

Each update will have a new Attachment designation (A, B, C, D, E, etc.).
Update #1

Update #2

Update #3

Update #4

Update #5

Etc.

TMOO WP

Additional Information on Master Plan Submittals

All submittals will be in hard-copy, three-ring binder format, including the report,
maps, and all technical data. Digital models, maps, and the entire report (PDF) will
be included on an accompanying CD-ROM. An additional CD-ROM will be added
to the report to include the current effective hydrology and hydraulic models (either
at time of study completion or upon completion of a Letter of Map Revision).
Consultant shall also prepare a Watershed CIP Rankings spreadsheet per the
examples provided in this Section and include this digital file on the accompanying
CD-ROM.

Pagelll-6
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A

MASTER PLAN
UPDATE #

PROJECT/STUDY NAME

CiTY PROJECT NUMBER

CONSULTANT ComMPANY NAME PHONE

CONSULTANT PROJECT MANAGER

DATE OF COMPLETED PROJECT/STUDY

DESCRIPTION OF PROJECT/STUDY

DoES STubY INCLUDE NEW HYDRAULIC OR HYDROLOGIC MODELS? YES No

ARE NEW HYDRAULIC OR HYDROLOGIC MODELS CURRENT EFFECTIVE? YES No N/A

(PLEASE INCLUDE CD-ROM WITH THIS FORM)

ADDITIONAL INFORMATION
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Grand Prairie
Hydraulic Model Summary

City-wide Drainage Master Plan
Road Map

Current Effective Model

FEMA Model Exists, but

Gopher & Turner Branch

(FEMA) or Original FIS MapMod/LOMR not in-house (Needs Grand Prairie Internal
Stream Name in-house (pending) EDR) Study Model Exists No Model Available Notes
Alspaugh Branch v v Mapped as Zone AE, hardcopy version of model is only thing available; Kimley Horn Study
Bear Creek v v Bear Creek Original FIS; Bear Creek model in Map Mod (Halff)
Cedar Creek v v Current Effective Model (Cedar Creek LOMR approved by FEMA - 2007); High Hawk Meadows model
Note: Studies by AECOM for Cedar Creek in Progress - August 2010
Cottonwood Creek Note: Studies by Espey Consultants for Cottonwood Creek in Progress - August 2010
Cottonwood Creek v v Halff's HEC-2 to HEC-RAS conversion is not current effective; have 1996 Huitt Zollars models
S. Fork Cottonwood Creek v v Halff's HEC-2 to HEC-RAS conversion is not current effective; have 1996 Huitt Zollars models
Warrior Creek (8D6) v v Halff's HEC-2 to HEC-RAS conversion is not current effective; have original FIS model
Plattner's Branch (8D1) v v Halff's HEC-2 to HEC-RAS conversion is not current effective
Daniels Branch (8D7) v Halff's HEC-2 to HEC-RAS conversion is not current effective
Indian Hills Branch v Halff's HEC-2 to HEC-RAS conversion is not current effective
Emmons Branch v Tributary to Plattner's Branch, mainly storm drain
Gray's Branch v Tributary to Plattner's Branch
Power's Branch v Tributary to Cottonwood Creek (within limits of Cottonwood floodplain)
Henry Branch v Henry Branch Watershed Study (Halff - 2003)
Williamson Branch v Tributary to Cottonwood Creek (portions in Arlington)
Tyre Branch v Tributary to Cottonwood Creek
Raines Branch v Tributary to Cottonwood Creek
Avion Branch (D) v Tributary to Cottonwood Creek (primarily in Dallas)
Dalworth Creek (8A4) v v v Original FIS; currently under LOMR process; Dalworth Creek Drainage Master Plan (1996)
Dry Branch v Approved LOMR in 1998
Fish Creek Note: Studies by Espey Consultants for Fish Creek in Progress - August 2010
Fish Creek v June 1994 LOMR by Halff; Bardin Road LOMR,; still may need info near lettered cross-section G
Prairie Creek (N.Fork Fish) v Prairie Creek model in Map Mod (Halff) - Current Effective as of 9/25/2009
Kirby Creek v v v Original FIS; Kirby Creek LOMR currently under FEMA Review
S. Fork Kirby Creek v Kirby Creek LOMR upcoming, will include S. Fork
Brian Branch v Kirby Creek LOMR upcoming, will include Brian Branch (Woodacre Channel)
Vernoy Branch v Pond - tributary to Kirby Creek
Willis Branch v Appeal to Tarrant County DFIRM
Garden Branch v Appeal to Tarrant County DFIRM
Martin Branch v Tributary to Fish Creek (Tarrant County)
Beacon Branch v Tributary to Fish Creek (Tarrant County)
Rodgers Branch v Tributary to Fish Creek (Dallas County)
Florence Branch v Tributary to Fish Creek (Dallas County)
Dechman Branch v Tributary to Fish Creek (Dallas County)
O'Donnell Branch v Tributary to Fish Creek (Dallas County)
Lively Branch v Tributary to Fish Creek (Dallas County) - portions in Dallas
v LOMR to be prepared after Repairs at Belt Line Road completed




Grand Prairie
Hydraulic Model Summary

City-wide Drainage Master Plan
Road Map

Current Effective Model

FEMA Model Exists, but

(FEMA) or Original FIS MapMod/LOMR not in-house (Needs Grand Prairie Internal
Stream Name in-house (pending) EDR) Study Model Exists No Model Available Notes
Joe Pool Lake Note: Studies by Halff Associates for Joe Pool Lake streams in Progress - August 2010
Lynn Creek v Original FIS; Kimley Horn to provide current effective model
Bowman Branch v Original FIS; LOMR obtained from FEMA
Loyd Branch v v CWDMP for Joe Pool Lake (Halff); will be submitted to FEMA as Zone A
Ten Branch v v CWDMP for Joe Pool Lake (Halff); will be submitted to FEMA as Zone A
Walnut Creek v Mapped as Zone AE, but do not have effective model in-house
Taaffe Creek v v Joe Pool Trib Study (Halff); will be mapped as Zone A on Tarrant County DFIRM
Webb Branch v v CWDMP for Joe Pool Lake (Halff); will be submitted to FEMA as Zone A
Foster Branch v v CWDMP for Joe Pool Lake (Halff); will be submitted to FEMA as Zone A
Hanger Creek v v CWDMP for Joe Pool Lake (Halff); will be submitted to FEMA as Zone A
N. Hanger Creek v v CWDMP for Joe Pool Lake (Halff); will be submitted to FEMA as Zone A
Ellis Branch v Stream headwaters in Mansfield; no model available, but will request from Mansfield once they complete stud
Davis Branch v v CWDMP for Joe Pool Lake (Halff); will be submitted to FEMA as Zone A |
Harmon Branch (M) v Stream headwaters in Mansfield; no model available, but will request from Mansfield once they complete stud
Lakeview Branch v Tributary to Joe Pool Lake; controlled by backwater from Joe Pool Lake
Mountain/Grassy Creek v v CWDMP for Joe Pool Lake (Halff); will be submitted to FEMA as Zone AE
Grassy Creek Tributary v v CWDMP for Joe Pool Lake (Halff); will be submitted to FEMA as Zone A
Soap Creek v v v CWDMP for Joe Pool Lake (Halff); will be submitted to FEMA as Zone AE
W. Soap Creek v v v CWDMP for Joe Pool Lake (Halff); will be submitted to FEMA as Zone AE
E. Soap Creek v v v CWDMP for Joe Pool Lake (Halff); will be submitted to FEMA as Zone AE
Plains Branch v v v CWDMP for Joe Pool Lake (Halff); will be submitted to FEMA as Zone AE
Newton Branch v v v CWDMP for Joe Pool Lake (Halff); will be submitted to FEMA as Zone AE
Edge Creek v v Joe Pool Trib Study (Halff); will be mapped as Zone A on Ellis County DFIRM
Edge Creek Trib. 1 v v Joe Pool Trib Study (Halff); will be mapped as Zone A on Ellis County DFIRM
JPTrib1,2, &3 v v Joe Pool Trib Study (Halff); will be mapped as Zone A on Ellis County DFIRM
Small Branch v v Joe Pool Trib Study (Halff); will be mapped as Zone A on Ellis County DFIRM
Bedford Branch v v Joe Pool Trib Study (Halff); will be mapped as Zone A on Ellis County DFIRM
Penwell Branch v v Joe Pool Trib Study (Halff); will be mapped as Zone A on Ellis County DFIRM
Tarrell Creek v v Joe Pool Trib Study (Halff); will be mapped as Zone A on Ellis County DFIRM
Mills Branch v v Joe Pool Trib Study (Halff); will be mapped as Zone A on Ellis County DFIRM
Swadley Creek v v Joe Pool Trib Study (Halff); will be mapped as Zone A on Ellis County DFIRM
Stuart Branch v v Joe Pool Trib Study (Halff); will be mapped as Zone A on Dallas County DFIRM
Hollings Branch v v Halff included Hollings & Hight study in Map Mod effort; currently Zone AE on prelim DFIRM
Hight Branch v Halff included Hollings & Hight study in Map Mod effort; currently Zone A on prelim DFIRM
Unnamed JP Trib v v CWDMP for Joe Pool Lake (Halff); will be submitted to FEMA as Zone A
Magic Valley Branch (CH) v Tributary to Joe Pool Lake (east side); primarily in Cedar Hill
Baggett Branch (CH) v Tributary to Joe Pool Lake (east side); primarily in Cedar Hill; have current effective model
Johnson Creek
Johnson Creek v Johnson Creek model in Map Mod - Current Effective - 9/25/2009
Arbor Creek (JC-1) v Arbor Creek (JC-1) model in Map Mod - Current Effective - 9/25/2009
Barrett Branch v Tributary to Arbor and Johnson Creek
Goodwin Branch v Tributary to Johnson Creek
Santerre Branch v Tributary to Johnson Creek
Wammack Branch v Tributary to Johnson Creek




Grand Prairie
Hydraulic Model Summary

City-wide Drainage Master Plan

Road Map

Current Effective Model

FEMA Model Exists, but

(FEMA) or Original FIS MapMod/LOMR not in-house (Needs Grand Prairie Internal
Stream Name in-house (pending) EDR) Study Model Exists No Model Available Notes
Mountain Creek
Mountain Creek v v Current Effective HEC-2 model; Espey Mountain Creek FPP study (2007)
Thompson's Branch v Espey study (2007)
Memorial Branch v Tributary to Mountain Creek Lake
Cannon Branch v Tributary to Mountain Creek Lake
Penman Branch v Tributary to Mountain Creek Lake
Jackson Branch v Tributary to Mountain Creek downstream of MCL Dam; inundated by MC floodplain
Combs Creek v Tributary to Mountain Creek Lake
West Fork Trinity River
West Fork Trinity River v Current Effective FEMA Model (2000 update)
Lewis Branch v Tributary to WF Trinity (Tarrant County)
Keith Branch v Tributary to WF Trinity (Dallas County)
Robertson Branch (FW) v Tributary to WF Trinity (Tarrant County)
Countyline Branch (FW) v Tributary to WF Trinity (Tarrant County)
GPMURD Overflow v

Tributary to WF Trinity (Dallas County); completely inundated by WF Trinity floodplain
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City-wide Drainage Master Plan for Joe Pool Lake (W.O. #581.40)
City of Grand Prairie

A

JOE POOL LAKE MASTER PLAN
ScoPE OF WORK

A. GENERAL DESCRIPTION

The Joe Pool Lake Area watershed is located west, east and south of Joe Pool Lake. Drainage generally
travels through storm drain pipes and open channels in the developed parts of the watershed and through
streams and open channels in undeveloped portions of the watershed. Within the watershed, there are
also two ETJ’s: the Exclusive ETJ (at the south end of the lake in Ellis County) and the Statutory ETJ
(south of the Exclusive ETJ in both Ellis and Johnson County)

B. DRAINAGE COMPLAINT DATABASE

Eighteen (18) drainage complaints at fourteen (14) different locations have been filed with the City from
within this watershed. Of these complaints, three (3) were erosion problems, four (4) were street
flooding problems, eleven (11) were property flooding problems, and none were structure flooding
problems. No hot spots, based on drainage complaints, were identified for watersheds in the Joe Pool
Lake study area. Note: It istheresponsibility of the consultant to obtain the latest infor mation
from the City database and evaluate all current drainage complaints at time of study.

C. EXISTING DATA AVAILABLE

e Existing 2009 LiDAR Topography
e City-wide Drainage Master Plan Information for Joe Pool Lake area, including:
= |nventory of Available Data
= Inventory & Assessment of Flooding Problems
= GIS Database
e Hollings & Hight Branch Watershed Study — Halff Associates (November 2005)
= H&H study to develop 100-yr floodplain
e Cooperating Technical Partners — Soap Creek & Tributaries — Halff Associates (Sept. 2002)
= H&H models and floodplain mapping for inclusion in FEMA Map Modernization
program
e Soap Creek Watershed Hydraulic Analysis — Halff Associates (2002)
e Joe Pool Lake Drainage Master Plan — Halff Associates (April 2007)
= The purpose of this study was to develop detailed H&H models, assess channel stability
and erosion issues, make recommended stream bank stability improvements to help
alleviate existing and potential future flood and erosion damages.
Note: Existing Data Available will be provided to consultant on a CD or DVD, including PDFs
of report/figures and technical data available

D. UNIQUE ATTRIBUTESOF JOE POOL L AKE STUDY AREA

e Major Streams in Joe Pool Lake Study Area
0 Lynn Creek (studied, being updated by Teague, Nall, and Perkins)

o0 Bowman Branch (studied)
o Walnut Creek (Qflldipd)

i52 HALFF 1




= ) o City-wide Drainage Master Plan for Joe Pool Lake (W.O. #581.40)
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Hollings Branch (studied)
Hight Branch (studied)
Bedford Branch (studied)
Soap Creek (studied)
Grassy Creek/Mountain Creek
Edge Creek (studied)
inor Streams in Joe Pool Lake Study Area
Loyd Branch
Ten Branch
Webb Branch
Foster Branch
Hanger Creek
N. Hanger Creek
Taaffe Creek (studied —needs update)
Stuart Branch (studied)
Swadley Creek (studied)
Mills Branch (studied)
Tarrell Creek (studied)
Penwell Branch (studied)
Small Branch (studied)
Newton Branch (studied)
Plains Branch (studied)
Edge Creek Tributary 1 (studied)
Joe Pool Tributary 1 (studied)
Joe Pool Tributary 2 (studied)
Joe Pool Tributary 3 (studied)
West Soap Creek (studied)
East Soap Creek (studied)
Grassy Creek Tributary
L akeview Branch
EllisBranch
Harmon Branch
Davis Branch

O00000D0000D0000DO0DO00DO0O0DO0ODO0ODO0ODO0ODO0OOZO0OO0OO0OO0OO

E. ScoPeE oF WORK

1. Data Collection

a. For new studies, obtain all available information, including hydrologic & hydraulic models,
topographic information, studies, as-built bridge/culvert plans, property information,
available LOMRs, etc. Note: Halff has coordinated with adjacent communities on models
for common streams, but additional studies or LOMRS may be available and should be
researched.

b. Coordinate with the City to obtain additional survey data for pertinent structures and/or
locations along the study reach.

2. Hydrologic & Hydraulic Studies- Streams and Open Channel

$2 HALFF




= City-wide Drainage Master Plan for Joe Pool Lake (W.O. #581.40)
% City of Grand Prairie

a. Develop new and/or updated hydrologic models - New HEC-HMS models will be
developed (or updated as necessary), replacing any currently effective NUDALLAS and HEC-1
models. Analysis will include existing and future land-use conditions. Any new hydraulic
models will be prepared with H&H modeling tools (Geo-HMS), procedures, and GIS tools. A
frequency analysis of the existing 2-, 5-, 10-, 25-, 50-, 100-, and 500-year floods and ultimate
100-year flood will be made, at a minimum. Engineer shall utilize current Drainage Criteria
Manual information for hydrologic parameters. Modified Puls shall be the methodology used for
routing.

= Major Streams — Grassy Creek/Mountain Creek (upstream of Joe Pool Lake)
0 Develop existing conditions 10-, 50-, 100-, and 500-year and ultimate
conditions 100-year hydrologic (HEC-HMS) models

= Minor Streams — Taaffe Creek
0 Taaffe Creek - Coordinate with City of Mansfield on approved hydrology of
upper Taaffe Creek (in Mansfield City limits). Incorporate approved hydrology
into Taaffe Creek hydrology model for Grand Prairie.
o Develop existing conditions 10-, 50-, 100-, and 500-year and ultimate
conditions 100-year hydrologic (HEC-HMS) models

= Minor Streams — Loyd Creek, Ten Branch, Ellis Branch, Harmon Branch, Davis
Branch, Lakeview Branch, N. Hanger Creek, Hanger Creek, Webb Branch, Foster
Branch
o Coordinate with City of Arlington on available hydrology models for Loyd
Creek and Ten Branch
o Coordinate with City of Mansfield on available hydrology models for Ellis
Branch, Harmon Branch, and Davis Branch.
o Develop existing conditions 10-, 50-, 100-, and 500-year and ultimate
conditions 100-year hydrologic (HEC-HMS) models for listed streams.

b. Develop new and/or updated floodplain hydraulic models— HEC-RAS models will be
developed (or updated as necessary), replacing any currently effective HEC-2 models. Any new
hydraulic models will be prepared with H&H modeling tools (Geo-RAS), procedures, and GIS
tools. As needed, new structures, bridges/culverts, channelization, channel cross-sections, aerial
crossings and ponds will be field surveyed and incorporated into the updated H&H analyses.
Floodway analyses will be performed, as necessary, for Zone AE streams. Prepare rating curves
for City rain & stream gauges along Joe Pool Lake.

= Major Streams (future Zone AE) — Grassy Creek/Mountain Creek (upstream of Joe
Pool Lake)
0 Develop existing conditions 10-, 50-, 100-, and 500-year and ultimate conditions
100-year hydraulic (HEC-RAS) models

= Minor Streams — Taaffe Creek (future Zone A)
0 Taaffe Creek — Update hydraulic model to incorporate updated discharges from
new hydrologic analysis

=== HALFF
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City-wide Drainage Master Plan for Joe Pool Lake (W.O. #581.40)

0 Develop existing conditions 10-, 50-, 100-, and 500-year and ultimate conditions

100-year hydraulic (HEC-RAS) models

Minor Streams (future Zone A or Zone A “enhanced”) — Loyd Creek, Ten Branch, Ellis

Branch, Harmon Branch, Davis Branch, Lakeview Branch, Grassy Creek Tributary, N.

Hanger Creek, Hanger Creek, Webb Branch, Foster Branch

Coordinate with City of Arlington on available hydraulic models for Loyd Creek
and Ten Branch

Coordinate with City of Mansfield on available hydraulic models for Ellis Branch,
Harmon Branch, and Davis Branch.

Develop existing conditions 10-, 50-, 100-, and 500-year and ultimate conditions
100-year hydraulic (HEC-RAS) models, as necessary.

Erosion/Sedimentation Assessment of Hydraulic Models (for Section 4)

0 Review all models in watershed and provide a summary table of the following:

e Reaches where high channel velocities exist (erosion) for 10-yr event

e Reaches where low channel velocities exist (sedimentation) for 10-yr event

e Location of natural meanders of stream

e Location of steep natural channel sections (describe average slope between
two hard points, such as two culverts, along the channel)

e Location of all existing TRA aerial crossings (based on field surveys and
record drawings) — Describe erosive velocities for all frequency events.

o Describe any field observations of stream, including locations of downcutting,

locations of widening, knickpoints in channel flowline, locations of trees falling
into channel, locations of trees with exposed roots, locations of wedge failures,
locations of erosion at sanitary sewer aerial crossings, locations of undermining of
storm drain outfalls, fences and/or structures close to erosion areas that have
potential for failure or damage due to further erosion, etc. (and any other types of
erosion that was observed). Include labeled photos, if available.

c. Develop new and updated floodplain mapping — Consolidate, make consistent, update as

needed, and provide updated City-wide coverage of floodplains in the Joe Pool Lake watersheds
in Grand Prairie. Updated floodplains will be delineated using digital terrain data from the best
available topography and integrated into the City’s GIS. The primary goal is to establish
ultimate 100-year floodplain delineations with Base Flood Elevations shown, but also additional
delineations, including existing 100-year & 500-year and floodway delineations for incorporation
into FEMA mapping. Updated data will be incorporated into FEMA mapping through the Map
Mod process (Ellis and Johnson Counties) or by LOMR (Tarrant and Dallas counties). GIS

shapefiles of floodplain delineations will be provided to the City.

LOMR Submittals

Prepare brief letter report of project purpose, procedures, and results

Prepare flood elevation tables, floodway data tables, flood profiles (RASPLOT),
hydraulic work maps, and revised FEMA FIRM maps.

Prepare necessary MT-2 application/certificate forms including:

o Form 1 - Overview and Concurrence

- o Fomm2-Riverine Hydrology- & Hydraulics
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% City of Grand Prairie

o Form 3 — Riverine Structures (including photos, as-built plans, and survey
information)

= Deliver two (2) copies of the Final LOMR Report to the City of Grand Prairie

= Work with City staff on submittal to FEMA

= Export electronic files (HEC-RAS, Word, CADD, GIS, and PDF) to CD and submit to
City of Grand Prairie

= Prepare templates and tabulate information for public notification, including individual
property owner notification and public notice for floodway revision. The City of Grand
Prairie will distribute all public notifications to individual property owners and post the
public notice. Note: If properties are affected by revised floodplain elevations,
engineer shall survey finished floor elevations (lowest adjacent grade) of all structures
in the revised floodplain limits.

= Coordinate with the City of Grand Prairie and FEMA/Technical Reviewer (via
telephone and email) to address comments and questions.

= Note: Fees for review of LOMR applications are not included in scope of work

Elevation Certificates

= |dentify property locations of structures within updated existing 100-year (1% annual
chance) floodplain limits.

= |dentify structures on each property that serve as the primary residence or primary use
to commercial/industrial sites. For these structures, prepare field surveys of finished
flood and lowest adjacent grades around structures.

= All other insurable structures found to be within the limits of the 100-year (1% annual
chance) floodplain will be identified and submitted to the City Floodplain
Administrator for approval before proceeding with surveying and preparation of the
elevation certificate.

= Necessary paperwork for Elevation Certificates will be per current FEMA standards

= Upon completion, prepare overall map of Elevation Certificate locations along the
floodplain and submit to City along with completed Elevation Certificates.

e. Roadway Crossings

= Evaluate and tabulate flood frequency capacity of existing roadway crossings for all Joe
Pool Lake study streams — This information will be utilized to determine if existing
roadway crossings need to be improved for 100-year flood protection

= Project Team shall analyze future roadway crossings of existing streams based on
City Master Thoroughfare Plan and size crossings for future 100-year flood frequency
capacity

f. Update Storm Water Outfall Report prepared in the Joe Pool L ake Study in April 2007
— Coordinate with City staff on necessary updates to 404 Permitting section, Corps of Engineers
Easement Requirements section, tables, figures, and appendices. Storm Water Outfall
information will be included in the City-wide Drainage Master Plan documentation.

0. Alternativesfor Streams and Open Channels

= Stream and Open channel alternatives will be evaluated in accordance with:
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City-wide Drainage Master Plan for Joe Pool Lake (W.O. #581.40)

% City of Grand Prairie

Flood Profile Impacts
Valley Storage (downstream impacts)
Environmental Quality

o O O O

Channel Stability/Erosion (channel armor and bio-engineering solutions)

- Investigate erosion concerns at Lakeridge Addition (coordinate with City of
Cedar Hill)

Bridge/Culvert Improvements
Future TRA aerial wastewater crossings

Corps Section 404 Permit Requirements
Cost (construction, ROW, engineering, operations, and maintenance).

o O O O o

Non-structural and structural improvements will be considered in terms of
practicality, economics, necessity, impacts to mobility, environmental concerns,
etc.

3. Storm Drainage Infrastructure Analysis

= Qverview - Storm drainage network models will be prepared utilizing a City-wide Storm
Water Infrastructure GIS database and existing record plans. It is not anticipated that field
surveys will supplement the storm drainage studies. If necessary and approved by the City,
field surveys will be conducted to accurately locate drainage infrastructure.
i. Analysis of storm drainage pipe networks will focus on all Joe Pool Lake systems
ii. The age of each storm drainage pipe network will be determined utilizing as-built
dates from GIS database (if available)
iii. Storm water sub-basin delineations will be accurately defined for each storm
drain area studied in detail. City GIS data will be utilized.
iv. For the Joe Pool Lake area, a detailed storm drain model will be prepared using the
most recent version of the computer program StormCAD.
= Existing Capacity Analysis— The Project Team will only use existing plans to determine
discharges and determine capacity of system using StormCAD. The capacity of existing
streets and underground storm drainage pipe networks, along with flood frequency that the
system can contain, will be computed, as best that can be determined using StormCAD. The
results of the storm drainage system analysis will be documented and incorporated into the
City’s Storm Water Infrastructure GIS database. For this task, Project Team will use
StormCAD to model the “trunk” line(s) of the primary system or systems in the previously
defined storm water sub-basin. It is the Project Team’s responsibility to define the limits of
the “trunk’ line(s) for each sub-basin and determine if additional lateral lines (draining
20% or more of the basin) need to be modeled.
= Optimization Analysis— An attempt to “optimize” existing storm drainage systems will be
included in the analysis. Determine where added inlets or detention, at critical points along
the system, will ensure that it is optimized for the lower (as well as the higher) frequency
floods. These would be categorized as “smaller projects” for the City to designate and
prioritize.
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= City Coordination - The Project Team will meet with City staff to help confirm and
identify problem areas. The updated Storm Water Infrastructure GIS will then be overlaid
with property maps to help classify problem areas as “public or private.” This data will
then be incorporated into the City’s Storm Water Infrastructure GIS database. It will
include information such as: coordinates (horizontal and vertical location), pipe size,
material, and slope.

= Analysisof Alternatives— Following completion of the updated existing storm drainage
analysis, the Project Team will commence the analyses of alternatives to address
documented storm water infrastructure problems, including correction and future
prevention. Proposed alternative improvements will be modeled using the previously
prepared StormCAD models for existing infrastructure. Analysis of proposed storm water
improvements will be conducted to accommodate a designated flood frequency within the
proposed storm drain system, existing/proposed drainage easements, and/or existing street
R.O.W.

I. Alternatives for Storm Drains - Storm drain alternatives will be evaluated in
accordance with hydraulic grade line (HGL) and energy grade line (EGL),
flooding of structures on properties, street flooding, nuisance flooding, age and
condition of storm drain system, right-of-way availability, conflicting utilities,
and other impacts. The 100-year frequency event will be the design storm. If
alternative improvements cannot be developed to adequately contain 100-year
event, then the 10-year and 2-year events will be utilized for alternatives. Note:
The City of Grand Prairie requires EGL to be 1-foot below top of pavement
elevations.

ii. Innovative Alternatives - Innovative alternatives that incorporate “non-
traditional” ideas will be explored and compared with traditional solutions. For
example, purchase of existing homes and properties for construction of a regional
detention pond to reduce discharges, downstream pipe and culvert sizes, and
lower flood profiles might be considered.

iii. Preliminary Quantities and Estimates of Probable Cost — For selected alternative
improvements, the Project Team will prepare preliminary quantities and estimates
of probable cost to implement the conceptual plan(s). These estimates of
probable cost will be prepared in a digital format (Excel spreadsheets) with
pertinent information such as:

1. Date of estimate and Adjustments for inflation

2. Costs for survey, design, ROW & Easement acquisition, utility
relocations, construction management, and construction. Note: 25%
contingency will be applied to construction cost estimates.

4. Channel Stability Assessment/Erosion Hazard Analysis
a. Hydraulics
i. Execute HEC-RAS model with low flow and bank-full flow rates.
ii. Tabulate and evaluate velocities, energy, and shear stress.
ii. Confirm results with field observations (channel bends).
b. Geomorphology
i. Conduct field reconnaissance to identify and obtain:
1. Channel characteristics,
2. Photos, and
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3. Identify/confirm problem areas, etc.
ii. Conduct sedimentation/degradation analysis.
ii. Review 1999 topography versus 2009 topography to determine potential erosion
hazard zones
iv. Review City standards to determine areas within erosion hazard zones
c. Prepare channel stability assessment/erosion hazard analysis report
Evaluate erosive properties of existing TRA aerial wastewater crossings
e. Prepare stream bank restoration improvement alternatives (provide preliminary
quantities/estimates of probable cost per Section 8)

o

5. Damg/L evees/Detention/Drainage Reviews

a. Prepare GIS maps showing locations/descriptions of existing dams, levees, retention and
detention areas within the Joe Pool Lake Master Plan area. Include separate layers for private
and public detention ponds. Work with City GIS staff on GIS development of these layers.

b. Prepare detailed summary of existing drainage plan reviews prepared by Halff denoting
project name, City project number, description of review, and if detention was included in the
project

c. Obtain plans containing detention ponds and make field visits to verify detention ponds have
been constructed according to as-built plans

i. Document detention ponds with photos
ii. Describe any problems associated with detention ponds (maintenance issues, outfall
issues, etc.)

6. GlSUpdates

a. Help identify, if detected, drainage features that are missing from GIS database or
shown/labeled incorrectly in GIS database and report to the City. Update missing
information accordingly. Note: This task does not include verification that all existing GIS
drainage features are correct or physical field inspection of the entire system to ensure
accuracy. The intent is to determine missing features or incorrect features as noticed by the
Project Teams

b. Based on as-built plans, identify age of all systems (See Section 3)
c. ldentify wetland and riparian areas, utilizing Wetland Inventory Maps and visual inspection

7. Maintenance—Joe Pool Lakearea

a. ldentify and evaluate types and locations of areas where maintenance needs to occur (storm
drain outfalls, inlets, culverts, natural channels, open channels, bridges, etc.) in the Joe Pool
Lake Master Plan area. Obtain City Database on investigation of outfallsin the City.

b. Storm Drain Outfall Field Assessment — Utilizing the City of Grand Prairie’s database of
field-checked storm drain outfalls for the entire City, establish criteria to rank outfalls
based on necessity to repair, provide preliminary ranking of outfalls needing repair, and
provide summary report of rankings for the Joe Pool Lake Master Plan area

c. Develop schedule for maintenance on specific streams/features within the Joe Pool Lake
Master Plan area (i.e. by watershed)
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City-wide Drainage Master Plan for Joe Pool Lake (W.O. #581.40)

8. Prdiminary QuantitiesEstimates of Probable Cost
a. Preliminary Quantities and Estimates of Probable Cost — For selected alternative

improvements, the Project Team will prepare preliminary quantities and estimates of
probable cost to implement the conceptual plan(s). These estimates of probable cost will
be prepared in a digital format (Excel spreadsheets) with pertinent information such as

Date of estimate and Adjustments for inflation

Costs for survey, design, ROW & Easement acquisition, utility relocations,
construction management, and construction. Note: 25% contingency will be applied
to construction cost estimates.

9. Evaluation & Prioritization/Phasing & I mplementation

a. Evaluation and Prioritization - Formalize a set of plans/recommendations in a report and

assist City in developing rating criteria for channel and storm drain improvement
alternatives in the Joe Pool Master Plan area. Develop a rating system to allow planning
for future funding (refer to Section 11.G of the City-Wide Drainage Master Plan Road
Map). Projects, both small projects, medium projects, and large projects will then be
evaluated and prioritized based on:

1.

N o g bk~ N

o

10.
11.
12.

13.

Levels of damage and value of homes flooded or endangered;

a. Develop spreadsheet, to include Lowest Adjacent Grade, BFE, Structure Value,
and Level of damage (# homes/damage value ($) for various flooding events,
including (if available) 10-year, 25-year, 50-year, and 100-year)

Number of people and properties affected:;

Life safety, prevent loss of life and minimize property damage;
Level of protection provided by plan;

Practicality and implementability,

Mobility (keeping main arterials open to traffic);

Maintaining access to public buildings, especially hospitals, fire and police
departments, etc.

Environmental considerations (such as 404 permits, stream corridor maintenance);
Private-public relationships and funding agreements;

Available funding, participation in funding by others (TWDB, Corps, etc.), and;
The highest projected benefit-to-cost ratios.

Neighborhood Enhancement — Improve aesthetics, livability, and well-being of Grand
Prairie citizens/residents;

Availability of Right-of-Way/Easements — Minimize disruption to property and
structures.

Note: Weighting for each criteria shall be recommended to and approved by the City

Ir\rinr to prinrifi7nfinn of alternatives
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b. Phasing and Implementation - The Study Team will then assist and advise City staff in
developing phasing and implementation plans and prioritizing proposed improvement
projects for future CIP and related funding.

The goal is to incorporate CIPs from this study into an overall phasing and implementation
plan with other drainage-related CIPs throughout the City in various other watersheds. The
resulting City of Grand Prairie dataset for CIPs would be completely digital and geo-
referenced, with documented spatial data, hydrologic and hydraulic data, and other features
for ease of future updates.

10. Short Term Priorities& Long Term Plan

a. Short Term Priorities — Develop strategy for immediate implementation of key alternative
improvement projects developed for the Joe Pool Master Plan. Focus on:

i. Cost/benefit ratio of proposed improvements. Weigh the flood control benefits against
project costs

ii. Develop list of small projects (<$200,000), medium projects ($200,000 to $500,000),
and larger projects (>$500,000)

b. Long Term Plan — Develop strategy for long term implementation of identified prioritized
alternative improvement projects developed for the Joe Pool Master Plan. Focus on:

I. Longer range plans for larger projects, including phasing (if possible). Provide cost
breakdown of phasing and time-frame for implementation.

This implementation plan would be coordinated with the future funding plan for the City-
wide study.

11. City-wide Drainage Master Plan Documentation

Incorporate Joe Pool Lake Master Plan data into City-wide Drainage Master Plan
Documentation. At the completion of this task, the CWDMP documentation will include the
Phase 1 study, Road Map study, and the Joe Pool Lake Master Plan study. The Joe Pool Lake
study will be utilized as a template for the remaining individual watershed studies.

12. Project Management/Coor dination

a. Project Management — Engineer shall provide project status reports, project schedule
updates, and perform personnel and data management during course of project. Engineer
shall attend a project kickoff meeting, prepare and lead any project status meetings, and
prepare meeting minutes of each meeting to submit to the City. Engineer will fully
document all hardware, software, file structures, and data formats used during the project.

b. QA/QC - Engineer shall develop a QA/QC procedure to include a multi-level approach to
ensure that scope of work components are reviewed and approved.

c. Public Involvement Program: City Council Briefing Session - Develop schedule, set up and
conduct a final workshop with the City Council and certain department leaders after study
completion. Provide the council with an overview of drainage and flooding issues, study

results,-and-recommendations.
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Fish Creek Master Plan
City of Grand Prairie

A

FISH CREEK MASTER PLAN
ScoPE OF WORK

A. GENERAL DESCRIPTION

The Fish Creek watershed is located south of Pioneer Parkway and north of Joe Pool Lake. Drainage
generally travels from west to east through storm drain pipes and culverts and open channels from SH
360 to Mountain Creek Lake. Named streams, with open channel reaches, in this watershed include
Fish Creek, Prairie Creek (North Fork Fish Creek), Kirby Creek, O’Donnell Branch, Dechman
Branch, Florence Branch, Rodger’s Branch, Willis Branch, Garden Branch, Beacon Branch,
Martin Branch, Brian Branch, South Fork Kirby Creek, and Lively Branch.

Note: Thisstudy will be donein conjunction with scope of work for approved TWDB Gr ant

B. DRAINAGE COMPLAINT DATABASE

Attachment B includes the Fish Creek drainage complaint database. Two-hundred and forty-seven (247)
drainage complaints at two-hundred and eight (208) different locations have been filed with the City
from 1981 to 2007 within this watershed. Of these complaints, forty (40) were erosion problems, sixty-
nine (69) were street flooding problems, one-hundred and seventeen (117) were property flooding
problems, and twenty-one (21) were structure flooding problems. Six (6) complaints have been filed
since November 2006 (1015 Darbytown, 1019 Darbytown, 1024 Darbytown, 1003 Darbytown,
intersection of Allegro and Claremont, and 2410 Warrington). From these complaints, critical areas of
interest, or hot spots, were identified and are shown on the attached map. Note: It isthe responsibility
of the consultant to obtain the latest information from the City database and evaluate all current
drainage complaints at time of study.

HOT SPOT LOCATIONS:
1. Blacksmith (along the south side of Beacon Branch)
2. Paladium Driveand Forest Trail
3. Timber River Lane (Prairie Creek)
4. Bent Treeand Wintercrest
5. Darbytown Road
6
7
8
9

Lindsey Lane and Stephen Street (east of Robinson Road)
Newport Street (west of Carrier Parkway)
. Meadows Drive and Summerfield L ane (west of Robinson Road)
. Santa Anna (East of Corn Valley)
10. Along Corn Valley Road (north of Kirby Creek)
11. Glendale Street and EIm Drive (east of Corn Valley)
12. Pinoak Street and Crossland Blvd (east of Robinson Road)
13. Ridgewood Street (south of Kirby Creek)
14. Green Hollow Drive
15. Silver Meadow L ane and Brevito Drive (west of Belt Line Road)
16. Bluegrass Street (along Fish Creek, west of Belt Line Road)
17.1H-20 along Fish Creek (between Robinson Road and Carrier Parkway)
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C. ExiIsTING DATA AVAILABLE

e Watershed Technical Report — Freese & Nichols (Feb. 2005)
= This report is part of the City of Grand Prairie Comprehensive Plan. Updated landuse
plans were incorporated into the existing and ultimate conditions hydrologic models and
new discharges were input into “best available” hydraulic models to produce a new 100-
yr ultimate floodplain. Many structures were overtopped and detention was
recommended to reduce peak flows for the smaller frequencies, although this had a minor
impact on the 100-yr frequency.
e Garden Branch Watershed Study — Halff Associates (March 2003)
= H&H study using existing landuse and existing landuse with proposed Lake Parks West
Phase | Development upstream of Camp Wisdom Road.
e Technical Support Data Notebook (TSDN) — Tarrant County, Texas Phase 1 — North Fork
Fish Creek (Prairie Creek) - Halff Associates (Sept. 2005)
Hydraulic Study for Bardin Road Bridge at Fish Creek — Halff Associates (July 2002)
LOMR for Fish Creek at Bardin Road Bridge — Halff Associates
Kirby Creek Watershed & Erosion Master Plan — Halff Associates (January 2005)
Capital Improvement Study along Kirby, Prairie, and Fish Creek (April 2006)
= The purpose of this study was to identify flood prone areas and analyze potential relief
measures along Kirby Creek, Prairie Creek, and Fish Creek. Detention and
channel/structure improvements are recommended.
e Erosion Master Plan Study for Willis Branch (November 2006)
= The purpose of this study was to develop hydrologic and hydraulic models, identify
channel stability and erosion problems, and recommend alternative channel
improvements to help alleviate existing and potential future flood and erosion damages.
e Hydrologic & Hydraulic Study for Fish Creek — NUDALLAS to HEC-HMS Conversion and
HEC-2 to HEC-RAS Conversion — Halff Associates (March 2002)
e Fish Creek, North Fork Fish Creek (Prairie), and Kirby Creek Drainage Master Plan — Halff
Associates (May 1990)
Note: Existing Data Available will be provided to consultant on a CD or DVD, including PDFs
of report/figures and technical data available

D. ScoPe oF WORK

1. Callection of Basdinelnformation - Refer to Section 30. Task a. in TWDB Grant Scope of
Work

a. Additional Scope of Work: For Fish Creek, obtain all available information, including
current effective and recent hydrologic & hydraulic models, topographic information, studies,
as-built bridge/culvert plans, property information, available LOMRSs, etc. Coordinate with
the City to obtain additional survey data for pertinent structures and/or locations along the
study reach . Note: Halff has coordinated with adjacent communities on models for
common streams, but additional studies or LOMRs may be available and should be
researched.

2. Environmental Constraints - Refer to Section 30. Task b. in TWDB Grant Scope of Work
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3.

Fish Creek Master Plan

Review and I dentification of Flood and Drainage Problem Areas - Refer to Section 30. Task c.
in TWDB Grant Scope of Work

a. Additional Scope of Work: Obtain and evaluate all available drainage complaints (see
Section B) available by the City of Grand Prairie.

Necessary Field Survey Collection - Refer to Section 30. Task d. in TWDB Grant Scope of
Work

a. Additional Scope of Work: As needed, new in-line structures, bridges/culverts,
channelization, channel cross-sections, and in-line ponds will be field surveyed and
incorporated into the H&H analysis.

Hydrologic Model Development - Refer to Section 30. Task e. in TWDB Grant Scope of Work

a. Additional Scope of Work: Frequency analysis will also include 50-year and 500-year peak
flowrates. Engineer shall utilize current Drainage Criteria Manual information for
hydrologic parameters.

Hydraulic Mode Development - Refer to Section 30. Task f. in TWDB Grant Scope of Work

a. Additional Scope of Work: Flood profiles will also be prepared for 50-year and 500-year
frequency storm events. The hydraulic model will also include a floodway run for existing
conditions on Zone AE streams. Prepare rating curves for City rain & stream gauges along
Fish Creek.

b. Additional Scope of Work: Erosion/Sedimentation Assessment of Hydraulic Models (for
Section 10)
o0 Review all models in watershed and provide a summary table of the following:
e Reaches where high channel velocities exist (erosion) for 10-yr event
e Reaches where low channel velocities exist (sedimentation) for 10-yr event
e Location of natural meanders of stream
e Location of steep natural channel sections (describe average slope between
two hard points, such as two culverts, along the channel)
e Location of all existing TRA aerial crossings (based on field surveys and
record drawings) — Describe erosive velocities for all frequency events.

o Describe any field observations of stream, including locations of downcutting,
locations of widening, knickpoints in channel flowline, locations of trees falling
into channel, locations of trees with exposed roots, locations of wedge failures,
locations of erosion at sanitary sewer aerial crossings, locations of undermining of
storm drain outfalls, fences and/or structures close to erosion areas that have
potential for failure or damage due to further erosion, etc. (and any other types of
erosion that was observed). Include labeled photos, if available.

c. Additional Scope of Work:

HALFF s
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Develop new and updated floodplain mapping — Consolidate, make consistent,
update as needed, and provide updated City-wide coverage of floodplains in the
Fish Creek watersheds in Grand Prairie. Updated floodplains will be delineated
using digital terrain data from the best available topography and integrated into the
City’s GIS. The primary goal is to establish ultimate 100-year floodplain
delineations with Base Flood Elevations shown, but also additional delineations,
including existing 100-year & 500-year and floodway delineations for
incorporation into FEMA mapping. Updated data will be incorporated into FEMA
mapping by LOMR (Tarrant and Dallas counties). GIS shapefiles of floodplain
delineations will be provided to the City.

LOMR Submittals

= Prepare brief letter report of project purpose, procedures, and results

= Prepare flood elevation tables, floodway data tables, flood profiles
(RASPLQOT), hydraulic work maps, and revised FEMA FIRM maps.

= Prepare necessary MT-2 application/certificate forms including:
0 Form 1 - Overview and Concurrence
o Form 2 - Riverine Hydrology & Hydraulics
o Form 3 — Riverine Structures (including photos, as-built plans, and survey

information)

= Deliver two (2) copies of the Final LOMR Report to the City of Grand Prairie

= Work with City staff on submittal to FEMA

= Export electronic files (HEC-RAS, Word, CADD, GIS, and PDF) to CD and
submit to City of Grand Prairie

= Prepare templates and tabulate information for public notification, including
individual property owner notification and public notice for floodway revision.
The City of Grand Prairie will distribute all public notifications to individual
property owners and post the public notice. Note: If properties are affected by
revised floodplain elevations, engineer shall survey finished floor elevations
(lowest adjacent grade) of all structures in the revised floodplain limits.

= Coordinate with the City of Grand Prairie and FEMA/Technical Reviewer (via
telephone and email) to address comments and questions.
Note: Fees for review of LOMR applications are not included in scope of work

Elevation Certificates

= |dentify property locations of structures within updated existing 100-year (1%
annual chance) floodplain limits.

= |dentify structures on each property that serve as the primary residence or
primary use to commercial/industrial sites. For these structures, prepare field
surveys of finished flood and lowest adjacent grades around structures.

= All other insurable structures found to be within the limits of the 100-year (1%
annual chance) floodplain will be identified and submitted to the City
Floodplain Administrator for approval before proceeding with surveying and
preparation of the elevation certificate.

= Necessary paperwork for Elevation Certificates will be per current FEMA
standards

= Upon completion, prepare overall map of Elevation Certificate locations along
the floodplain and submit to City along with completed Elevation Certificates.
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7. Evaluation of Flood Protection Criteria, M easur es, and Alter natives - Refer to Section 30.
Task g.in TWDB Grant Scope of Work

a. Additional Scope of Work: Review of existing design flood criteria shall also include the 50-
year and 500-year frequencies.

b. Additional Scope of Work:

i. Roadway Crossings

= Evaluate and tabulate flood frequency capacity of existing roadway crossings
for all Fish Creek study streams — This information will be utilized to determine
if existing roadway crossings need to be improved for 100-year flood protection

= Project Team shall analyze future roadway crossings of existing streams based
on City Master Thoroughfare Plan and size crossings for future 100-year flood
frequency capacity

8. Hydrologic & Hydraulic Analysis of Alternatives - Refer to Section 30. Task h. in TWDB
Grant Scope of Work

a. Additional Scope of Work:

i. Alternativesfor Streamsand Open Channels

= Stream and Open channel alternatives will be evaluated in accordance with:
= Flood Profile Impacts

= Valley Storage (downstream impacts)

= Environmental Quality

= Channel Stability/Erosion (channel armor and bio-engineering solutions)

= Bridge/Culvert Improvements

= Future TRA aerial wastewater crossings

= Corps Section 404 Permit Requirements

= Cost (construction, ROW, engineering, operations, and maintenance).

= Non-structural and structural improvements will be considered in terms of
practicality, economics, necessity, impacts to mobility, environmental
concerns, etc.

ii. Innovative Alternatives - Innovative alternatives that incorporate “non-
traditional” ideas will be explored and compared with traditional solutions. For
example, purchase of existing homes and properties for construction of a regional
detention pond to reduce discharges, downstream pipe and culvert sizes, and
lower flood profiles might be considered.

9. Storm Drainage Infrastructure Analysis
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a. Overview - Storm drainage network models will be prepared utilizing a City-wide Storm

Water Infrastructure GIS database and existing record plans. It is not anticipated that field
surveys will supplement the storm drainage studies. If necessary and approved by the City,
field surveys will be conducted to accurately locate drainage infrastructure.
i. Analysis of storm drainage pipe networks will focus on all Fish Creek storm
water sub-basins as shown in the attached map (approximate locations are shown
for now). Sub-basins are classified as: 1) “Simple system/small basin”, 2)
“Simple system/large basin”, and 3) “Complex system” (small or large basin)

ii. Additional “Hot Spot” locations have been identified where the existing
underground drainage system is inadequate and/or frequent flooding occurs.
These “Hot Spot” locations are based on drainage complaints within the
watershed.

iii. The age of each storm drainage pipe network will be determined utilizing as-built
dates from GIS database (if available)

iv. Storm water sub-basin delineations will be accurately defined for each storm
drain area studied in detail. City GIS data will be utilized.

v. Design discharges will be based on current City criteria: For areas less than 200
acres, the rational method will be utilized and for areas greater than 200 acres, unit
hydrograph techniques shall be utilized (HEC-HMS shall be model utilized for this
determination).

vi. For storm drain analysis and recommendations for design improvements, the most

recent version of the computer program StormCAD shall be used.

Existing Capacity Analysis - The capacity of existing streets and underground storm
drainage pipe networks, along with flood frequency that the system can contain, will be
computed, as best that can be determined using StormCAD. The results of the storm drainage
system analysis will be documented and incorporated into the City’s Storm Water
Infrastructure GIS database. For this task, Project Team will use StormCAD to model the
“trunk” line(s) of the primary system or systems in the previously defined storm water sub-
basin. It is the Project Team’s responsibility to define the limits of the “trunk” line(s) for
each sub-basin and determine if additional lateral lines (draining 20% or more of the basin)
need to be modeled.
Optimization Analysis - An attempt to “optimize” existing storm drainage systems will be
included in the analysis. Determine where added inlets or detention, at critical points along
the system, will ensure that it is optimized for the lower (as well as the higher) frequency
floods. These would be categorized as “smaller projects” for the City to designate and
prioritize.
City Coordination - The Project Team will meet with City staff to help confirm and
identify problem areas. The updated Storm Water Infrastructure GIS will then be overlaid
with property maps to help classify problem areas as “public or private.” This data will
then be incorporated into the City’s Storm Water Infrastructure GIS database. It will
include information such as: coordinates (horizontal and vertical location), pipe size,
material, and slope.

. Analysis of Alternatives - Following completion of the updated existing storm drainage

analysis, the Project Team will commence the analyses of alternatives to address
documented storm water infrastructure problems, including correction and future
prevention. Proposed alternative improvements will be modeled using the previously
prepared StormCAD models for existing infrastructure. Analysis of proposed storm water
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improvements will be conducted to accommodate a designated flood frequency within the
proposed storm drain system, existing/proposed drainage easements, and/or existing street
R.O.W.

i. Alternatives for Storm Drains - Storm drain alternatives will be evaluated in
accordance with hydraulic grade line (HGL) and energy grade line (EGL),
flooding of structures on properties, street flooding, nuisance flooding, age and
condition of storm drain system, right-of-way availability, conflicting utilities,
and other impacts. The 100-year frequency event will be the design storm. If
alternative improvements cannot be developed to adequately contain 100-year
event, then the 10-year and 2-year events will be utilized for alternatives. Note:
The City of Grand Prairie requires EGL to be 1-foot below top of pavement
elevations.

ii. Innovative Alternatives - Innovative alternatives that incorporate “non-
traditional” ideas will be explored and compared with traditional solutions. For
example, purchase of existing homes and properties for construction of a regional
detention pond to reduce discharges, downstream pipe and culvert sizes, and
lower flood profiles might be considered.

iii. Preliminary Quantities and Estimates of Probable Cost — For selected alternative
improvements, the Project Team will prepare preliminary quantities and estimates
of probable cost to implement the conceptual plan(s). These estimates of
probable cost will be prepared in a digital format (Excel spreadsheets) with
pertinent information such as:

1. Date of estimate and Adjustments for inflation

2. Costs for survey, design, ROW & Easement acquisition, utility
relocations, construction management, and construction. Note: 25%
contingency will be applied to construction cost estimates.

10. Channel Stability Assessment/Erosion Hazard Analysis
a. Hydraulics
i. Execute HEC-RAS model with low flow and bank-full flow rates.
ii. Tabulate and evaluate velocities, energy, and shear stress.
iii.  Confirm results with field observations (channel bends).
b. Geomorphology
i. Conduct field reconnaissance to identify and obtain:
1. Channel characteristics,
2. Photos, and
3. Identify/confirm problem areas, etc.
ii. Conduct sedimentation/degradation analysis.
ii. Review 1999 topography versus 2009 topography to determine potential erosion
hazard zones
iv. Review City standards to determine areas within erosion hazard zones
c. Prepare channel stability assessment/erosion hazard analysis report
Evaluate erosive properties of existing TRA aerial wastewater crossings
e. Prepare stream bank restoration improvement alternatives (provide preliminary
quantities/estimates of probable cost per Section 13)

o

11. Damg/L evees/Detention/Drainage Reviews
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a. Prepare GIS maps showing locations/descriptions of existing dams, levees, retention and
detention areas within the Fish Creek Master Plan area. Include separate layers for private
and public detention ponds. Work with City GIS staff on GIS development of these layers.

b. Prepare detailed summary of existing drainage plan reviews prepared by Halff denoting
project name, City project number, description of review, and if detention was included in the
project

c. Obtain plans containing detention ponds and make field visits to verify detention ponds have
been constructed according to as-built plans

i. Document detention ponds with photos
ii. Describe any problems associated with detention ponds (maintenance issues, outfall
issues, etc.)

11. GISUpdates

a. Help identify, if detected, drainage features that are missing from GIS database or
shown/labeled incorrectly in GIS database and report to the City. Update missing
information accordingly. Note: This task does not include verification that all existing GIS
drainage features are correct or physical field inspection of the entire system to ensure
accuracy. The intent is to determine missing features or incorrect features as noticed by the
Project Teams

b. Based on as-built plans, identify age of all systems (see Section 9)

c. ldentify wetland and riparian areas, utilizing Wetland Inventory Maps and visual inspection

12. Maintenance—Fish Creek Watershed Area

a. Based on project study, prepare detailed list of locations where maintenance needs to
occur (storm drain outfalls, inlets, culverts, natural channels, open channels, bridges, etc.)
in the Fish Creek Master Plan area.

b. Storm Drain Outfall Field Assessment — Utilizing the City of Grand Prairie’s database of
field-checked storm drain outfalls for Fish Creek and City-wide Drainage Master Plan
recommendations, prepare final ranking of outfalls needing repair

13. Benefit/Cost Analysis - Refer to Section 30. Task i. in TWDB Grant Scope of Work

a. Additional Scope of Work:

I. Preliminary Quantities and Estimates of Probable Cost — For selected alternative
improvements, the Project Team will prepare preliminary quantities and estimates of
probable cost to implement the conceptual plan(s). These estimates of probable cost
will be prepared in a digital format (Excel spreadsheets) with pertinent information
such as

o Date of estimate and Adjustments for inflation

o Costs for survey, design, ROW & Easement acquisition, utility relocations,
construction management, and construction. Note: 25% contingency will be
applied to construction cost estimates.
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14. Implementation and Phasing - Refer to Section 30. Task |. in TWDB Grant Scope of Work

a. Additional Scope of Work:

I. Evaluation and Prioritization - Formalize a set of plans/recommendations in a report
and assist City in developing rating criteria for channel and storm drain improvement
alternatives in the Fish Creek Master Plan area. Develop a rating system to allow
planning for future funding (refer to Section I1.G of the City-Wide Drainage Master
Plan Road Map). Projects, both small projects, medium projects, and large projects will
then be evaluated and prioritized based on:

1. Levels of damage and value of homes flooded or endangered:;

a. Develop spreadsheet, to include Lowest Adjacent Grade, BFE, Structure
Value, and Level of damage (# homes/damage value ($) for various flooding
events, including (if available) 10-year, 25-year, 50-year, and 100-year)

Number of people and properties affected;

Life safety, prevent loss of life and minimize property damage;
Level of protection provided by plan;

Practicality and implementability,

Mobility (keeping main arterials open to traffic);

N o g bk~ N

Maintaining access to public buildings, especially hospitals, fire and police
departments, etc.

8. Environmental considerations (such as 404 permits, stream corridor
maintenance);

9. Private-public relationships and funding agreements;
10. Available funding, participation in funding by others (TWDB, Corps, etc.), and,;
11. The highest projected benefit-to-cost ratios.

12. Neighborhood Enhancement — Improve aesthetics, livability, and well-being of
Grand Prairie citizens/residents;

13. Availability of Right-of-Way/Easements — Minimize disruption to property and
structures.

Note: Weighting for each criteria shall be recommended to and approved by the City
prior to prioritization of alternatives.

ii. Phasing and Implementation - The Study Team will then assist and advise City staff in
developing phasing and implementation plans and prioritizing proposed improvement
projects for future CIP and related funding.

The goal is to incorporate CIPs from this study into an overall phasing and
implementation plan with other drainage-related CIPs throughout the City in various
other watersheds. The resulting City of Grand Prairie dataset for CIPs would be
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completely digital and geo-referenced, with documented spatial data, hydrologic and
hydraulic data, and other features for ease of future updates.

15. Short Term Priorities& Long Term Plan

a. Short Term Priorities — Develop strategy for immediate implementation of key alternative
improvement projects developed for the Fish Creek Master Plan. Focus on:

i. Cost/benefit ratio of proposed improvements. Weigh the flood control benefits against
project costs

ii. Develop Project Improvement Needs & Prioritization List, including small projects
(<$200,000), medium projects ($200,000 to $500,000), and larger projects (>$500,000)

b. Long Term Plan — Develop strategy for long term implementation of identified prioritized
alternative improvement projects developed for the Fish Creek Master Plan. Focus on:

I. Longer range plans for larger projects, including phasing (if possible). Provide cost
breakdown of phasing and time-frame for implementation.

This implementation plan would be coordinated with the future funding plan for the City-
wide study.

16. Final Ddliver ables - Refer to Section 30. Task k. in TWDB Grant Scope of Work

Incorporate Fish Creek Master Plan data into City-wide Drainage Master Plan Documentation.
At the completion of this task, the CWDMP documentation will include the Phase 1 study, Road
Map study, Fish Creek Master Plan study, and other watershed Master Plan studies completed at
this time.

17. Project Management/Coor dination

a. Project Management — Engineer shall provide project status reports, project schedule updates,
and perform personnel and data management during course of project. Engineer shall attend
a project kickoff meeting, prepare and lead any project status meetings, and prepare meeting
minutes of each meeting to submit to the City. Engineer will fully document all hardware,
software, file structures, and data formats used during the project.

b. QA/QC - Engineer shall develop a QA/QC procedure to include a multi-level approach to
ensure that scope of work components are reviewed and approved.

c. Public Involvement Program: Note: Thistask isalready incorporated into the various
tasksin the attached TWDB Grant Scope of Work.

22 HALFF



Fish Creek Master Plan

% City of Grand Prairie

APPENDIX A
TWDB Scopre oF WORK
FisH CREEK

HALFF Fa1



AR

XY

B

R

i
i
z
4
A
e
%

TR TR o

A%

- IR T T T e e o B B Y Y T S e o s e T BIEis

Application for Flood Protection Planning Study Grant

COTTONWOOD AND FISH CREEK WATERSHEDS
FLOOD PROTECTION PLAN
Grand Prairie, Texas

SRS
STO,, BR9J. FLODD . ¢ & b BN
iR R ¢ i —
INT. R[C. rl_,qog_cés oy B T
/R 5:’ eas i Fi i L
e i : : L
."-.-. ] L : i H—J
OCCURRED 1 A
R ~;£D?_ .
! R <AL X Movntaln Crwer Late
[rarmam} o
Ny P .)n -
0 e
s ; '/l-'
2 Wy
{:"- [.uo':::l /,‘ !
=L n/“yf_ﬂq}v,lst
7o)
{ >
I S
Ny 7
e P
e \\ 2
7
#DL
[ § WgfEmrTy

Applicant: The City of Grand Prairie

_,\0‘.' GR “,/
: ; L -
i ~ PRI P
ALk < % -
US Army Corps Yo e - =
of Engic!eers: Y ——
2 »‘. . h
I Toxas Department of Transportation 71N AT
Including participation / support of: January 4, 2008
+ Dallas County
¢+ Tarrant County Project No. P0163

+ City of Arlington
¢ U.S. Army Corps of Engineers — Ft. Worth District

«  TxDOT




~ PLANNING INFORMATION

29. A description of how the proposed planning will coordinate with other flood
protection plans or facilities in the planning area, surrounding regions, and
the State.

The planning effort will bring the City of Grand Prairie and the City of Arlington,
together to discuss and share previous and existing studies, and futtre plans, goals
and objectives. The current FIS and the City of Grand Prairie’s efforts to-date
will be shared and integrated to best serve the planning area. Recognized impacts
to unobstructed flow such as transportation corridors and planned road
improvements by the State and Counties will be considered in cvaluating
alternatives to improving channel capacity in the imain stem of each of the
watersheds. An additional consideration is that there are approximately 20 large
pipe diameter aerial crossings which obstruct open channel flow scattered along
both Fish Creek and Cottonwood Creek resulting form a regional wastewater
entity serving both the cities of Grand Prairie and Arlington. Altematives to be
considered within this study will include consideration for conversion of these
aerial crossings, particularly those with significant impact, to siphons or lowering
the elevation of these pipeline reaches to reduce the number of obstructions to the

flow carrying capacity of the channels.

30. A detailed scope of work for proposed planning.
Historically, in part because of the two city jurisdictions, a number o f hydrologic

studies have been performed within the two respective watersheds of Fish Creek
and Cottonwood Creek.. To some degree, these various hydrologic studies have
focused on specific drainage problems and have further reflected issues unique to
the specific jurisdictions and criteria for each of the cities. The fundamental
objective of this proposed flood protection planning effort is to comprehensively
integrate and update the various hydrologic models that have been developed for
both Fish and Cottonwood Creek watersheds. This updating would reflect current
watershed conditions inclusive channel conditions, additional structures, new
improvements, etc., and additional data reflected in approved and pending
LOMRs as well as projected future watershed conditions particularly with the
fully developed watershed condition and planned transportation improvements
now being implemented. Key environmental considerations will be an integral
part of this effort because of the comprehensive nature of past efforts and the need

for a single focus

The following project tasks are described in detail as follows.
The project tasks are described in detail in the following sections:

a. Collection of Baseline Infonnation — The City will begin the project with a
kick-off meeting of a group of affected advisors represented by the two cities,
the USACE, and the Counties composing the Flood Advisory Committee.
This committee will discuss overall project scope and available data and
information that may be relevant. At a minimwn, the following information
will be collected for the Cottonwood and Fish Creek watersheds: current FIS
and USACE (Ft. Worth District) hydrologic and hydraulic models, past
studies including LOMRs and reports, recent geotechnical studies, cultural
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resource or other related paper maps, digital GIS data of parcels, land use,
soils, orthophotography and topography.  Strong coordination with the
participating entities will ensure that the best level of available information is
utilized at the onset of the project. The major end product of this phase is the
production of a comprehensive GIS base map. :

b. Environmental Constraints — This project will include consideration of various
environmental constraints.  This will involve a review of critical
environmental features already identified by the City, as well as research to
identify other features that need to be considered during the development of
improvements scenarios. One aspect of this study will consider the presence
of a portion of some channeling that has utilized concrete and the extent to
which restoration, when triggered by additional capacity needs, warrants
environmental restoration to the stream channel original natural condition.

¢. Review and Identification of Flood and Drainage Problem Areas - Following
an extensive review of the information collected, the problem areas will be
classified according to primary drainage system problems and secondary
drainage system problems. Based on a preliminary review of this information,
and the first public meeting to solicit public input on recommended areas, a
brief preliminary findings report will be prepared, which will outline the
specific recommended flooding and drainage problem arcas for study. A list
of additional required field survey data will be identified at critical bridges,
channel cross-sections, slab elevations, ctc. City representatives will work
directly in affected neighborhoods to reccive stakeholder input.

d. Necessary Field Survey Collection ~During the review and identification
phase, “gaps” in available cross sectional data will be identified. It is
estimated that approximately 25,000 linear feet of additional survey cross-
section will be required and 40 structural crossings will need to be detailed.

e. Hydrologic Model Development - Utilizing and expanding existing
hydrologic model data from the FEMA and City of Grand Prairie and
Arlington studies of Cottonwood and Fish Creeks and tributaries, an updated

hydrologic model of the watersheds will be developed which integrates all
previous modeling and new data using a georeferenced HEC-HMS model.
The use of HEC-HMS will facilitate inclusion of existing City, County and
GIS coverages, thereby reducing the time and effort needed to develop curve
numbers and times of concentration. The mode] will include both existing
and future land use conditions, utilizing existing City and County GIS data,
and employ STATSGO or SSURGO soil information to generate runoff curve
numbers using the SCS method. A detailed stream network routing will be
developed, based on recent digital topographic data. Times of Concentration
and the corresponding lag times will be computed using the TR-55 method.
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Particular attention will be devoted to rainfall intensity and storm frequency.
Coordination with NCTCOG, the cities, USACE and other entities may
provide additional insight into developing the most appropriate and accurate
rainfall frequency scenarios. A consideration will include the recognition that
the two cities of Arlington and Grand Prairie have different criteria. Building
upon prior work of the USACE, an updated frequency analysis may be
performed in order to calibrate the runoff model. If this analysis does not
yield data with good confidence, peak discharges that are developed with the
hydrologic model will be compared to the recently-developed USGS
regression equations (per Asquith and Slade, 1997) and the current FIS

flowrates.

The project will develop 2-year, 10-year, 25-year, 100-year and 100-year
ultimate conditions peak flowrates for use in the hydraulic model.

Hydraulic Model Development — Using existing model data, the collected

field survey data, information from design plans, and most recently available
topographic data, the existing conditions hydraulic models will be updated
and converted to HEC-RAS format. The HEC-RAS model will be geo-
referenced for correlation with the City GIS data. Flood profiles for the 2-
year, 10-year, 25-year, and 100-year frequency storin cvents will be
developed for the existing watershed condition. A flood profile for fully
developed 100-year watershed conditions will also be developed. The

hydraulic model may also include a floodway run for existing conditions.

. Evaluation of Flood Protection Criteria, Measures and Altematives - A review

of existing design flood criteria (2-yr, 10-yr, 25-yr, 100-yr, 100-yr ultimate)
will be performed for the problem areas and a determination of a desirable or
acceptable level of protection within each problem area will be made.

Based upon this evaluation of desirable protection criteria, flood protection
measures will be considered, and may include structural and non-structural
measures as independent or combination solutions. Channel improvements,
culvert upgrades, may be viable structural altematives. Buy-out and flood-
proofing measures may also be evaluated as alternatives. With input from the
advisory committee and the public (at a public meeting during this stage),
several appropriate scenarios will be evaluated. Depending on their
complexity, it is anticipated that no more than six scenarios will be identified
and evaluated under existing and future conditions. A public meeting will be
conducted to receive input on the policy implications of the recommendations.

. Hydrologic and Hydraulic Analysis of Alternatives — An analysis of the

effects of each alternative scenario and resulting level of flood protection with
respect each flood events. A detailed report that summarizes the technical
aspects of the study and modeling results will be prepared, which will include
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a comprehensive Presentation of (e methods of analys;s, Summary of results,
exhibits, and mode| output,

I Benefit / Cost Analysjs — The benefit of each altemative i terms of leve] of
Protection/reduction of flood damages, Impacts, right-of-way Tequirements,
environmenta] impacts, etc. wjjj be made jp Comparison to the associated cogt
of each Improvemen;. GIS methods will be employed to facilitate apng fine-
tune the combination of solutions. The City will utilize GIS data souyces
compiled during the data collection and hydrologic/hydraulic analysis phages.

Tecommendations fo, the imp!ementation and phasing of he identified
improvements, both structura] and non-structural. The Implementatioy plan
will identify botential funding souwrces for the improvements, such as city
drainage utility fees, Impact fees, public/private partnerships, specia] utility
districts, etc., as appropriate, There is Currently funding in place for a Jeve] of
Improvements for both Wwatersheds, awaiting application to the results of thjg
planning effort Consideration of the City’s Current Capita] Improvements
Plan and the City’s Comprehensive Plan wil] pe important to ensure that the

Técommended flood Protection strategies are coordinated and consistent wit];

k. Final Deliverables — At the conclusjon of the planning, analysis, and fj st two
public inpy Ineetings, a fipa) plan wil] pe Prepared and presepteq at a final
public meeting. Fipg| deliverables wij be presented t, the TWDB following
this meeting. The deliverables wi]] likely include maps, technijca] analysis and
Supporting documentation, and the implementatjop and  phasing plan,
Supported by the cost-benefit analysis.

31. A task budget for detailed Scope of work by tagy;.

'\““‘“"‘7@‘5&@:%@‘ T

Budget Source

— TTTe— —
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A

Cottonwood Creek Master Plan

COTTONWOOD CREEK MASTER PLAN
ScoPE OF WORK

A. GENERAL DESCRIPTION

The Cottonwood Creek watershed is located primarily south of Jefferson Blvd and north of the
Cottonwood Creek and Kirby Creek watersheds. Drainage generally travels from west to east through
storm drain pipes, culverts and open channels from SH 360 to 14" Street and into Mountain Creek Lake.
Named streams, with open channel reaches, in this watershed include Cottonwood Creek, South Fork
Cottonwood Creek, Plattner’s Branch, Warrior Creek, Henry Branch, Daniel’s Branch, Indian
Hills Branch, Avion Branch, and Williamson Branch.

Note: Thisstudy will be donein conjunction with scope of work for approved TWDB Gr ant

B. DRAINAGE COMPLAINT DATABASE

Attachment B includes the Cottonwood Creek drainage complaint database. Two-hundred and thirty-
two (232) drainage complaints at one-hundred and eighty-one (181) different locations have been filed
with the City from 1989 to 2007 within this watershed. Of these complaints, seventeen (17) were
erosion problems, twenty-nine (29) were street flooding problems, one-hundred and ten (110) were
property flooding problems, and seventy-six (76) were structure flooding problems. Seven (7)
complaints have been filed since November 2006 (2443 Silverado Trail, 1825 Wellington, 303 W.
Jefferson, 622 Sparks, Marshall/Pioneer Pkwy street intersection, 825 Cambridge, and 1826 Holland).
From these complaints, critical areas of interest, or hot spots, were identified and are shown on the
attached map. Note: It istheresponsibility of the consultant to obtain the latest infor mation from
the City database and evaluate all current drainage complaints at time of study.

HOT SPOT LOCATIONS:

Tapley Street (along Tyre Branch — Erosion)

San Antonio, El Paso, and Beaumont Street (south of Jefferson Blvd.)
Dallas Street to Clarice Drive (west of 5™ Street)

Along Jefferson and Main Street (east of Carrier Pkwy)
Along Indian Hills Branch (property flooding, erosion)
Gramley Street

Parkside Drive (east of GSW Pkwy)

Waellington Drive (east of Robinson Road)

Cober and 3" Street, Freetown and 3% Street

10 Along Power s Branch (property flooding, erosion)

11. Phillip’s Court (east of 4™ Street)

12. South of Stratford Drive (east of Beltline Road)

13. South of Sherman Street

©ooNGOrWNE

C. EXISTING DATA AVAILABLE

e Watershed Technical Report — Freese & Nichols (Feb. 2005)
= This report is part of the City of Grand Prairie Comprehensive Plan. Updated landuse
plans were incorporated into the existing and ultimate conditions hydrologic models and
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new discharges were input into “best available” hydraulic models to produce a new 100-
yr ultimate floodplain. Many structures were overtopped and detention was
recommended to reduce peak flows for the smaller frequencies, although this had a minor
impact on the 100-yr frequency.

Henry Branch Watershed Study — Halff Associates (Nov. 2005)

= This is a supplement to the Main Street Drainage at Center Street (Y #200)

Cottonwood Creek Drainage Master Plan — Huitt-Zollars (April 1995)

Cottonwood Creek — HEC-2 to HEC-RAS Conversion for Cottonwood Creek and Tributaries

— Halff Associates (February 2002)

Main Street Drainage at Center Street-Preliminary Report — Halff Associates (May 2003)

= The purpose of this study was to analyze the existing storm drain system to identify
problems and recommend alternatives. Alternatives include various culvert
improvements.

Veteran’s Park Conceptual Design Services Report — Halff Associates (Dec. 2006)

Central Park — Halff Study on Warrior Creek — On-going (2008)

Note: Existing Data Available will be provided to consultant on a CD or DVD, including PDFs

of report/figures and technical data available

D. UNIQUE ATTRIBUTES OF COTTONWOOD CREEK

PolyAmerica Site along Cottonwood Creek near Great Southwest Parkway.

Villas Del Sol future project along Cottonwood Creek near Beltline Road.

SH 161 crosses Cottonwood Creek, South Fork Cottonwood Creek, and Warrior Creek
Central Park to be located along Warrior Creek, including five proposed in-line ponds
Cottonwood Creek tributaries— South Fork Cottonwood Creek, Warrior Creek,
Williamson Branch, Tyre Branch, Danidl’s Branch, Raines Branch, Power’s Branch,
Indian Hills Branch, Henry Branch, Avion Branch

Plattner’s Creek tributaries— Gray’s Branch

Detention/Retention Areas

o Linear ponds along Cottonwood Creek west of Robinson Road and east of GSW Pkwy

E. ScopeE OF WORK

1. Collection of Basdine Information - Refer to Section 30. Task a. in TWDB Grant Scope of
Work

= Additional Scope of Work: For Cottonwood Creek, obtain all available information,
including current effective and recent hydrologic & hydraulic models, topographic
information, studies, as-built bridge/culvert plans, property information, available LOMRs,
etc. Coordinate with the City to obtain additional survey data for pertinent structures and/or
locations along the study reach . Note: Halff has coordinated with adjacent communities on
models for common streams, but additional studies or LOMRS may be available and should
be researched.

2. Environmental Constraints - Refer to Section 30. Task b. in TWDB Grant Scope of Work
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3. Review and I dentification of Flood and Drainage Problem Areas - Refer to Section 30. Task c.
in TWDB Grant Scope of Work

= Additional Scope of Work: Obtain and evaluate all available drainage complaints (see
Section B) available by the City of Grand Prairie.

4. Necessary Field Survey Collection - Refer to Section 30. Task d. in TWDB Grant Scope of
Work

= Additional Scope of Work: As needed, new in-line structures, bridges/culverts,
channelization, channel cross-sections, and in-line ponds will be field surveyed and
incorporated into the H&H analysis.

5. Hydrologic Model Development - Refer to Section 30. Task e. in TWDB Grant Scope of Work

= Additional Scope of Work: Frequency analysis will also include 50-year and 500-year peak
flowrates. Engineer shall utilize current Drainage Criteria Manual information for
hydrologic parameters.

6. Hydraulic Model Development - Refer to Section 30. Task f. in TWDB Grant Scope of Work

= Additional Scope of Work: Flood profiles will also be prepared for 50-year and 500-year
frequency storm events. The hydraulic model will also include a floodway run for existing
conditions on Zone AE streams. Prepare rating curves for City rain & stream gauges along
Cottonwood Creek.

= Additional Scope of Work: Erosion/Sedimentation Assessment of Hydraulic Models
(Section 10)
o0 Review all models in watershed and provide a summary table of the following:

e Reaches where high channel velocities exist (erosion) for 10-yr event

e Reaches where low channel velocities exist (sedimentation) for 10-yr event

e Location of natural meanders of stream

e Location of steep natural channel sections (describe average slope between
two hard points, such as two culverts, along the channel)

e Location of all existing TRA aerial crossings (based on field surveys and
record drawings) — Describe erosive velocities for all frequency events.

o Describe any field observations of stream, including locations of downcutting,
locations of widening, knickpoints in channel flowline, locations of trees falling
into channel, locations of trees with exposed roots, locations of wedge failures,
locations of erosion at sanitary sewer aerial crossings, locations of undermining of
storm drain outfalls, fences and/or structures close to erosion areas that have
potential for failure or damage due to further erosion, etc. (and any other types of
erosion that was observed). Include labeled photos, if available.

= Additional Scope of Work:

=== HALFF
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i. Develop new and updated floodplain mapping — Consolidate, make consistent,
update as needed, and provide updated City-wide coverage of floodplains in the
Cottonwood Creek watersheds in Grand Prairie. Updated floodplains will be
delineated using digital terrain data from the best available topography and
integrated into the City’s GIS. The primary goal is to establish ultimate 100-year
floodplain delineations with Base Flood Elevations shown, but also additional
delineations, including existing 100-year & 500-year and floodway delineations for
incorporation into FEMA mapping. Updated data will be incorporated into FEMA
mapping by LOMR (Tarrant and Dallas counties). GIS shapefiles of floodplain
delineations will be provided to the City.

LOMR Submittals

= Prepare brief letter report of project purpose, procedures, and results

= Prepare flood elevation tables, floodway data tables, flood profiles
(RASPLQOT), hydraulic work maps, and revised FEMA FIRM maps.

= Prepare necessary MT-2 application/certificate forms including:
0 Form 1 - Overview and Concurrence
o Form 2 - Riverine Hydrology & Hydraulics
o Form 3 — Riverine Structures (including photos, as-built plans, and survey

information)

= Deliver two (2) copies of the Final LOMR Report to the City of Grand Prairie

= Work with City staff on submittal to FEMA

= Export electronic files (HEC-RAS, Word, CADD, GIS, and PDF) to CD and
submit to City of Grand Prairie

= Prepare templates and tabulate information for public notification, including
individual property owner notification and public notice for floodway revision.
The City of Grand Prairie will distribute all public notifications to individual
property owners and post the public notice. Note: If properties are affected by
revised floodplain elevations, engineer shall survey finished floor elevations
(lowest adjacent grade) of all structures in the revised floodplain limits.

= Coordinate with the City of Grand Prairie and FEMA/Technical Reviewer (via
telephone and email) to address comments and questions.
Note: Fees for review of LOMR applications are not included in scope of work

Elevation Certificates

= |dentify property locations of structures within updated existing 100-year (1%
annual chance) floodplain limits.

= |dentify structures on each property that serve as the primary residence or
primary use to commercial/industrial sites. For these structures, prepare field
surveys of finished flood and lowest adjacent grades around structures.

= All other insurable structures found to be within the limits of the 100-year (1%
annual chance) floodplain will be identified and submitted to the City
Floodplain Administrator for approval before proceeding with surveying and
preparation of the elevation certificate.

= Necessary paperwork for Elevation Certificates will be per current FEMA
standards

= Upon completion, prepare overall map of Elevation Certificate locations along
the floodplain and submit to City along with completed Elevation Certificates.
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7. Evaluation of Flood Protection Criteria, Measures, and Alter natives - Refer to Section 30.
Task g. in TWDB Grant Scope of Work

= Additional Scope of Work: Review of existing design flood criteria shall also include the 50-

year and 500-year frequencies.

= Additional Scope of Work:

i. Roadway Crossings

Evaluate and tabulate flood frequency capacity of existing roadway crossings
for all Cottonwood Creek study streams — This information will be utilized to
determine if existing roadway crossings need to be improved for 100-year flood
protection

Project Team shall analyze future roadway crossings of existing streams based
on City Master Thoroughfare Plan and size crossings for future 100-year flood
frequency capacity

8. Hydrologic & Hydraulic Analysis of Alternatives - Refer to Section 30. Task h. in TWDB
Grant Scope of Work

= Additional Scope of Work:

i. Alternativesfor Streamsand Open Channels

Stream and Open channel alternatives will be evaluated in accordance with:

Flood Profile Impacts

Valley Storage (downstream impacts)

Environmental Quality

Channel Stability/Erosion (channel armor and bio-engineering solutions)

Bridge/Culvert Improvements — Include Cottonwood Creek structures as well
as investigation of SE 14" Street crossing (City of Dallas). For SE 14" Street,
investigation will include additional relief culverts only, and no new bridge.

Future TRA aerial wastewater crossings

Dam Improvements — Investigate feasibility of lowering or raising dams at
Cottonwood Creek in the park east of Carrier Parkway

Corps Section 404 Permit Requirements
Cost (construction, ROW, engineering, operations, and maintenance).

Non-structural and structural improvements will be considered in terms of
practicality, economics, necessity, impacts to mobility, environmental
concerns, etc.

C-5
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ii. Innovative Alternatives - Innovative alternatives that incorporate “non-
traditional” ideas will be explored and compared with traditional solutions. For
example, purchase of existing homes and properties for construction of a regional
detention pond to reduce discharges, downstream pipe and culvert sizes, and
lower flood profiles might be considered.

9. Storm Drainage Infrastructure Analysis

= Qverview - Storm drainage network models will be prepared utilizing a City-wide Storm
Water Infrastructure GIS database and existing record plans. It is not anticipated that field
surveys will supplement the storm drainage studies. If necessary and approved by the City,
field surveys will be conducted to accurately locate drainage infrastructure.
I. Analysis of storm drainage pipe networks will focus on all Cottonwood Creek
storm water sub-basins as shown in the attached map (approximate locations are
shown for now). Sub-basins are classified as: 1) “Simple system/small basin”, 2)
“Simple system/large basin”, and 3) “Complex system” (small or large basin)

ii. Additional “Hot Spot” locations have been identified where the existing
underground drainage system is inadequate and/or frequent flooding occurs.
These “Hot Spot” locations are based on drainage complaints within the
watershed.

iii. The age of each storm drainage pipe network will be determined utilizing as-built
dates from GIS database (if available)

Iv. Storm water sub-basin delineations will be accurately defined for each storm
drain area studied in detail. City GIS data will be utilized.

v. Design discharges will be based on current City criteria: For areas less than 200
acres, the rational method will be utilized and for areas greater than 200 acres, unit
hydrograph techniques shall be utilized (HEC-HMS shall be model utilized for this
determination).

vi. For storm drain analysis and recommendations for design improvements, the most
recent version of the computer program Stor mCAD shall be used.

= Existing Capacity Analysis - The capacity of existing streets and underground storm
drainage pipe networks, along with flood frequency that the system can contain, will be
computed, as best that can be determined using StormCAD. The results of the storm drainage
system analysis will be documented and incorporated into the City’s Storm Water
Infrastructure GIS database. For this task, Project Team will use StormCAD to model the
“trunk” line(s) of the primary system or systems in the previously defined storm water sub-
basin. Itis the Project Team’s responsibility to define the limits of the “trunk” line(s) for
each sub-basin and determine if additional lateral lines (draining 20% or more of the basin)
need to be modeled.

= Optimization Analysis- An attempt to “optimize” existing storm drainage systems will be
included in the analysis. Determine where added inlets or detention, at critical points along
the system, will ensure that it is optimized for the lower (as well as the higher) frequency
floods. These would be categorized as “smaller projects” for the City to designate and
prioritize.

= City Coordination - The Project Team will meet with City staff to help confirm and
identify problem areas. The updated Storm Water Infrastructure GIS will then be overlaid
with property maps to help classify problem areas as “public or private.” This data will
then be incorporated into the City’s Storm Water Infrastructure GIS database. It will
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include information such as: coordinates (horizontal and vertical location), pipe size,
material, and slope.

= Analysisof Alternatives - Following completion of the updated existing storm drainage
analysis, the Project Team will commence the analyses of alternatives to address
documented storm water infrastructure problems, including correction and future
prevention. Proposed alternative improvements will be modeled using the previously
prepared StormCAD models for existing infrastructure. Analysis of proposed storm water
improvements will be conducted to accommodate a designated flood frequency within the
proposed storm drain system, existing/proposed drainage easements, and/or existing street
R.O.W.

I. Alternatives for Storm Drains - Storm drain alternatives will be evaluated in
accordance with hydraulic grade line (HGL) and energy grade line (EGL),
flooding of structures on properties, street flooding, nuisance flooding, age and
condition of storm drain system, right-of-way availability, conflicting utilities,
and other impacts. The 100-year frequency event will be the design storm. If
alternative improvements cannot be developed to adequately contain 100-year
event, then the 10-year and 2-year events will be utilized for alternatives. Note:
The City of Grand Prairie requires EGL to be 1-foot below top of pavement
elevations.

ii. Innovative Alternatives - Innovative alternatives that incorporate “non-
traditional” ideas will be explored and compared with traditional solutions. For
example, purchase of existing homes and properties for construction of a regional
detention pond to reduce discharges, downstream pipe and culvert sizes, and
lower flood profiles might be considered.

iii. Preliminary Quantities and Estimates of Probable Cost — For selected alternative
improvements, the Project Team will prepare preliminary quantities and estimates
of probable cost to implement the conceptual plan(s). These estimates of
probable cost will be prepared in a digital format (Excel spreadsheets) with
pertinent information such as:

1. Date of estimate and Adjustments for inflation

2. Costs for survey, design, ROW & Easement acquisition, utility
relocations, construction management, and construction. Note: 25%
contingency will be applied to construction cost estimates.

10. Channel Stability Assessment/Erosion Hazard Analysis
a. Hydraulics
i. Execute HEC-RAS model with low flow and bank-full flow rates.
ii. Tabulate and evaluate velocities, energy, and shear stress.
ii. Confirm results with field observations (channel bends).
b. Geomorphology
i. Conduct field reconnaissance to identify and obtain:
1. Channel characteristics,
2. Photos, and
3. Identify/confirm problem areas, etc.
ii. Conduct sedimentation/degradation analysis.
iii. Review 1999 topography versus 2009 topography to determine potential erosion
hazard zones
iv. Review City standards to determine areas within erosion hazard zones

=== HALFF



Cottonwood Creek Master Plan

% City of Grand Prairie

c. Prepare channel stability assessment/erosion hazard analysis report

d. Evaluate erosive properties of existing TRA aerial wastewater crossings

e. Prepare stream bank restoration improvement alternatives (provide preliminary
quantities/estimates of probable cost per Section 14)

11. Damg/L evees/Detention/Drainage Reviews
= Prepare GIS maps showing locations/descriptions of existing dams, levees, retention and
detention areas within the Cottonwood Creek Master Plan area. Include separate layers for
private and public detention ponds. Work with City GIS staff on GIS development of these
layers.
= Prepare detailed summary of existing drainage plan reviews prepared by Halff denoting
project name, City project number, description of review, and if detention was included in the
project
= Obtain plans containing detention ponds and make field visits to verify detention ponds have
been constructed according to as-built plans
i. Document detention ponds with photos
ii. Describe any problems associated with detention ponds (maintenance issues, outfall
issues, etc.)

12. GISUpdates

a. Help identify, if detected, drainage features that are missing from GIS database or
shown/labeled incorrectly in GIS database and report to the City. Update missing
information accordingly. Note: This task does not include verification that all existing GIS
drainage features are correct or physical field inspection of the entire system to ensure
accuracy. The intent is to determine missing features or incorrect features as noticed by the
Project Teams

b. Based on as-built plans, identify age of all systems (see Section 9)

c. ldentify wetland and riparian areas, utilizing Wetland Inventory Maps and visual inspection

13. Maintenance — Cottonwood Creck Watershed Area

a. Based on project study, prepare detailed list of locations where maintenance needs to
occur (storm drain outfalls, inlets, culverts, natural channels, open channels, bridges, etc.)
in the Cottonwood Creek Master Plan area.

b. Storm Drain Outfall Field Assessment — Utilizing the City of Grand Prairie’s database of
field-checked storm drain outfalls for Cottonwood Creek and City-wide Drainage Master
Plan recommendations, prepare final ranking of outfalls needing repair

14. Benefit/Cost Analysis - Refer to Section 30. Task i. in TWDB Grant Scope of Work

a. Additional Scope of Work:

i. Preliminary Quantities and Estimates of Probable Cost — For selected alternative
improvements, the Project Team will prepare preliminary quantities and estimates of
probable cost to implement the conceptual plan(s). These estimates of probable cost
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will be prepared in a digital format (Excel spreadsheets) with pertinent information
such as

0 Date of estimate and Adjustments for inflation

o Costs for survey, design, ROW & Easement acquisition, utility relocations,
construction management, and construction. Note: 25% contingency will be
applied to construction cost estimates.

15. Implementation and Phasing - Refer to Section 30. Task j. in TWDB Grant Scope of Work

a. Additional Scope of Work:

i. Evaluation and Prioritization - Formalize a set of plans/recommendations in a report
and assist City in developing rating criteria for channel and storm drain improvement
alternatives in the Cottonwood Creek Master Plan area. Develop a rating system to
allow planning for future funding (refer to Section 11.G of the City-Wide Drainage
Master Plan Road Map). Projects, both small projects, medium projects, and large
projects will then be evaluated and prioritized based on:

1. Levels of damage and value of homes flooded or endangered:;

a. Develop spreadsheet, to include Lowest Adjacent Grade, BFE, Structure
Value, and Level of damage (# homes/damage value ($) for various flooding
events, including (if available) 10-year, 25-year, 50-year, and 100-year)

Number of people and properties affected;

Life safety, prevent loss of life and minimize property damage;
Level of protection provided by plan;

Practicality and implementability,

Mobility (keeping main arterials open to traffic);

N o g bk N

Maintaining access to public buildings, especially hospitals, fire and police
departments, etc.

8. Environmental considerations (such as 404 permits, stream corridor
maintenance);

9. Private-public relationships and funding agreements;
10. Available funding, participation in funding by others (TWDB, Corps, etc.), and;
11. The highest projected benefit-to-cost ratios.

12. Neighborhood Enhancement — Improve aesthetics, livability, and well-being of
Grand Prairie citizens/residents;

13. Availability of Right-of-Way/Easements — Minimize disruption to property and
structures.

Note: Weighting for each criteria shall be recommended to and approved by the City
prior to prioritization of alternatives.
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ii. Phasing and Implementation - The Study Team will then assist and advise City staff in
developing phasing and implementation plans and prioritizing proposed improvement
projects for future CIP and related funding.

The goal is to incorporate CIPs from this study into an overall phasing and
implementation plan with other drainage-related CIPs throughout the City in various
other watersheds. The resulting City of Grand Prairie dataset for CIPs would be
completely digital and geo-referenced, with documented spatial data, hydrologic and
hydraulic data, and other features for ease of future updates.

16. Short Term Priorities& Long Term Plan

a.Short Term Priorities — Develop strategy for immediate implementation of key alternative
improvement projects developed for the Cottonwood Creek Master Plan. Focus on:

I. Cost/benefit ratio of proposed improvements. Weigh the flood control benefits against
project costs

ii. Develop Project Improvement Needs & Prioritization List, including small projects
(<$200,000), medium projects ($200,000 to $500,000), and larger projects (>$500,000)

b. Long Term Plan — Develop strategy for long term implementation of identified prioritized
alternative improvement projects developed for the Cottonwood Creek Master Plan. Focus
on:

I. Longer range plans for larger projects, including phasing (if possible). Provide cost
breakdown of phasing and time-frame for implementation.

This implementation plan would be coordinated with the future funding plan for the City-
wide study.

17. Final Ddliver ables - Refer to Section 30. Task k. in TWDB Grant Scope of Work

Incorporate Cottonwood Creek Master Plan data into City-wide Drainage Master Plan
Documentation. At the completion of this task, the CWDMP documentation will include the
Phase 1 study, Road Map study, Cottonwood Creek Master Plan study, and other watershed
Master Plan studies completed at this time.

18. Project Management/Coor dination

a. Project Management — Engineer shall provide project status reports, project schedule updates,
and perform personnel and data management during course of project. Engineer shall attend
a project kickoff meeting, prepare and lead any project status meetings, and prepare meeting
minutes of each meeting to submit to the City. Engineer will fully document all hardware,
software, file structures, and data formats used during the project.

b. QA/QC - Engineer shall develop a QA/QC procedure to include a multi-level approach to
ensure that scope of work components are reviewed and approved.

c. Public Involvement Program: Note: Thistask isalready incorporated into the various
tasksin the attached TWDB Grant Scope of Work.
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~ PLANNING INFORMATION

29. A description of how the proposed planning will coordinate with other flood
protection plans or facilities in the planning area, surrounding regions, and
the State.

The planning effort will bring the City of Grand Prairie and the City of Arlington,
together to discuss and share previous and existing studies, and futtre plans, goals
and objectives. The current FIS and the City of Grand Prairie’s efforts to-date
will be shared and integrated to best serve the planning area. Recognized impacts
to unobstructed flow such as transportation corridors and planned road
improvements by the State and Counties will be considered in cvaluating
alternatives to improving channel capacity in the imain stem of each of the
watersheds. An additional consideration is that there are approximately 20 large
pipe diameter aerial crossings which obstruct open channel flow scattered along
both Fish Creek and Cottonwood Creek resulting form a regional wastewater
entity serving both the cities of Grand Prairie and Arlington. Altematives to be
considered within this study will include consideration for conversion of these
aerial crossings, particularly those with significant impact, to siphons or lowering
the elevation of these pipeline reaches to reduce the number of obstructions to the

flow carrying capacity of the channels.

30. A detailed scope of work for proposed planning.
Historically, in part because of the two city jurisdictions, a number o f hydrologic

studies have been performed within the two respective watersheds of Fish Creek
and Cottonwood Creek.. To some degree, these various hydrologic studies have
focused on specific drainage problems and have further reflected issues unique to
the specific jurisdictions and criteria for each of the cities. The fundamental
objective of this proposed flood protection planning effort is to comprehensively
integrate and update the various hydrologic models that have been developed for
both Fish and Cottonwood Creek watersheds. This updating would reflect current
watershed conditions inclusive channel conditions, additional structures, new
improvements, etc., and additional data reflected in approved and pending
LOMRs as well as projected future watershed conditions particularly with the
fully developed watershed condition and planned transportation improvements
now being implemented. Key environmental considerations will be an integral
part of this effort because of the comprehensive nature of past efforts and the need

for a single focus

The following project tasks are described in detail as follows.
The project tasks are described in detail in the following sections:

a. Collection of Baseline Infonnation — The City will begin the project with a
kick-off meeting of a group of affected advisors represented by the two cities,
the USACE, and the Counties composing the Flood Advisory Committee.
This committee will discuss overall project scope and available data and
information that may be relevant. At a minimwn, the following information
will be collected for the Cottonwood and Fish Creek watersheds: current FIS
and USACE (Ft. Worth District) hydrologic and hydraulic models, past
studies including LOMRs and reports, recent geotechnical studies, cultural
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resource or other related paper maps, digital GIS data of parcels, land use,
soils, orthophotography and topography.  Strong coordination with the
participating entities will ensure that the best level of available information is
utilized at the onset of the project. The major end product of this phase is the
production of a comprehensive GIS base map. :

b. Environmental Constraints — This project will include consideration of various
environmental constraints.  This will involve a review of critical
environmental features already identified by the City, as well as research to
identify other features that need to be considered during the development of
improvements scenarios. One aspect of this study will consider the presence
of a portion of some channeling that has utilized concrete and the extent to
which restoration, when triggered by additional capacity needs, warrants
environmental restoration to the stream channel original natural condition.

¢. Review and Identification of Flood and Drainage Problem Areas - Following
an extensive review of the information collected, the problem areas will be
classified according to primary drainage system problems and secondary
drainage system problems. Based on a preliminary review of this information,
and the first public meeting to solicit public input on recommended areas, a
brief preliminary findings report will be prepared, which will outline the
specific recommended flooding and drainage problem arcas for study. A list
of additional required field survey data will be identified at critical bridges,
channel cross-sections, slab elevations, ctc. City representatives will work
directly in affected neighborhoods to reccive stakeholder input.

d. Necessary Field Survey Collection ~During the review and identification
phase, “gaps” in available cross sectional data will be identified. It is
estimated that approximately 25,000 linear feet of additional survey cross-
section will be required and 40 structural crossings will need to be detailed.

e. Hydrologic Model Development - Utilizing and expanding existing
hydrologic model data from the FEMA and City of Grand Prairie and
Arlington studies of Cottonwood and Fish Creeks and tributaries, an updated

hydrologic model of the watersheds will be developed which integrates all
previous modeling and new data using a georeferenced HEC-HMS model.
The use of HEC-HMS will facilitate inclusion of existing City, County and
GIS coverages, thereby reducing the time and effort needed to develop curve
numbers and times of concentration. The mode] will include both existing
and future land use conditions, utilizing existing City and County GIS data,
and employ STATSGO or SSURGO soil information to generate runoff curve
numbers using the SCS method. A detailed stream network routing will be
developed, based on recent digital topographic data. Times of Concentration
and the corresponding lag times will be computed using the TR-55 method.
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Particular attention will be devoted to rainfall intensity and storm frequency.
Coordination with NCTCOG, the cities, USACE and other entities may
provide additional insight into developing the most appropriate and accurate
rainfall frequency scenarios. A consideration will include the recognition that
the two cities of Arlington and Grand Prairie have different criteria. Building
upon prior work of the USACE, an updated frequency analysis may be
performed in order to calibrate the runoff model. If this analysis does not
yield data with good confidence, peak discharges that are developed with the
hydrologic model will be compared to the recently-developed USGS
regression equations (per Asquith and Slade, 1997) and the current FIS

flowrates.

The project will develop 2-year, 10-year, 25-year, 100-year and 100-year
ultimate conditions peak flowrates for use in the hydraulic model.

Hydraulic Model Development — Using existing model data, the collected

field survey data, information from design plans, and most recently available
topographic data, the existing conditions hydraulic models will be updated
and converted to HEC-RAS format. The HEC-RAS model will be geo-
referenced for correlation with the City GIS data. Flood profiles for the 2-
year, 10-year, 25-year, and 100-year frequency storin cvents will be
developed for the existing watershed condition. A flood profile for fully
developed 100-year watershed conditions will also be developed. The

hydraulic model may also include a floodway run for existing conditions.

. Evaluation of Flood Protection Criteria, Measures and Altematives - A review

of existing design flood criteria (2-yr, 10-yr, 25-yr, 100-yr, 100-yr ultimate)
will be performed for the problem areas and a determination of a desirable or
acceptable level of protection within each problem area will be made.

Based upon this evaluation of desirable protection criteria, flood protection
measures will be considered, and may include structural and non-structural
measures as independent or combination solutions. Channel improvements,
culvert upgrades, may be viable structural altematives. Buy-out and flood-
proofing measures may also be evaluated as alternatives. With input from the
advisory committee and the public (at a public meeting during this stage),
several appropriate scenarios will be evaluated. Depending on their
complexity, it is anticipated that no more than six scenarios will be identified
and evaluated under existing and future conditions. A public meeting will be
conducted to receive input on the policy implications of the recommendations.

. Hydrologic and Hydraulic Analysis of Alternatives — An analysis of the

effects of each alternative scenario and resulting level of flood protection with
respect each flood events. A detailed report that summarizes the technical
aspects of the study and modeling results will be prepared, which will include
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a comprehensive Presentation of (e methods of analys;s, Summary of results,
exhibits, and mode| output,

I Benefit / Cost Analysjs — The benefit of each altemative i terms of leve] of
Protection/reduction of flood damages, Impacts, right-of-way Tequirements,
environmenta] impacts, etc. wjjj be made jp Comparison to the associated cogt
of each Improvemen;. GIS methods will be employed to facilitate apng fine-
tune the combination of solutions. The City will utilize GIS data souyces
compiled during the data collection and hydrologic/hydraulic analysis phages.

Tecommendations fo, the imp!ementation and phasing of he identified
improvements, both structura] and non-structural. The Implementatioy plan
will identify botential funding souwrces for the improvements, such as city
drainage utility fees, Impact fees, public/private partnerships, specia] utility
districts, etc., as appropriate, There is Currently funding in place for a Jeve] of
Improvements for both Wwatersheds, awaiting application to the results of thjg
planning effort Consideration of the City’s Current Capita] Improvements
Plan and the City’s Comprehensive Plan wil] pe important to ensure that the

Técommended flood Protection strategies are coordinated and consistent wit];

k. Final Deliverables — At the conclusjon of the planning, analysis, and fj st two
public inpy Ineetings, a fipa) plan wil] pe Prepared and presepteq at a final
public meeting. Fipg| deliverables wij be presented t, the TWDB following
this meeting. The deliverables wi]] likely include maps, technijca] analysis and
Supporting documentation, and the implementatjop and  phasing plan,
Supported by the cost-benefit analysis.

31. A task budget for detailed Scope of work by tagy;.

'\““‘“"‘7@‘5&@:%@‘ T

Budget Source

— TTTe— —
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™ Figure C-1: Cottonwood Creek Watershed
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CEDAR CREEK MASTER PLAN
ScoPE OF WORK

A. GENERAL DESCRIPTION

The Cedar Creek watershed is located south of IH-20 and north of Joe Pool Lake. Drainage generally
travels from west to east through a series of storm drains, culverts, and open channels from Lake Ridge
Parkway to Bardin Road to Mountain Creek (downstream of Joe Pool Outlet Works).

B. DRAINAGE COMPLAINT DATABASE

Forty-six (46) drainage complaints at forty-two (42) different locations have been filed with the City
from 1996 to 2007 within this watershed. Of these complaints, two (2) were erosion problems, twenty-
one (21) were street flooding problems, twenty-two (22) were property flooding problems, and one (1)
was a structure flooding problem. Four complaints have been filed since November 2006 (1214 Sandra
Lane, 5001 Oregon Court, 1013 Sandra Lane, and 636 Broadsword). Note: It istheresponsibility of
the consultant to obtain the latest information from the City database and evaluate all current
drainage complaints at time of study.

Hot Spot Locations:
1. Sandralane
2. NadineLane
3. San Jacinto Drive and Bowie L ane (east of Bardin Road)

C. EX1STING DATA AVAILABLE
e LOMR for Stream 8C5 (Cedar Creek) — Carter & Burgess (Dec. 2005) — Under FEMA
Review
= The purpose of this LOMR was to reflect several improvements within the watershed.
o Carrier Parkway
0 Polo Heights Sub-division
o Major channel relocation and channelization in the upper portion of the reach
e Watershed Technical Report — Freese & Nichols (Feb. 2005)
= This report is part of the City of Grand Prairie Comprehensive Plan. Updated landuse
plans were incorporated into the existing and ultimate conditions hydrologic models and
new discharges were input into “best available” hydraulic models to produce a new 100-
yr ultimate floodplain. Many structures were overtopped and detention was
recommended to reduce peak flows for the smaller frequencies, although this had a minor
impact on the 100-yr frequency.
e Drainage Study upstream of Robinson Road
e Cedar Creek Erosion Study — Conceptual Design Report — AECOM/SMU

Note: Existing Data Available will be provided to consultant on a CD or DVD, including PDFs
of report/figures and technical data available
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D. UNIQUE ATTRIBUTESOF CEDAR CREEK

e Upstream development has underground storm drainage system that outfalls into a concrete-
lined channel that leads to Robinson Road.

e From Robinson Road to confluence with Mountain Creek, it is natural channel, although
improved in some locations.

e Carrier Parkway has been recently improved and also contains a concrete dam/spillway
immediately upstream of the culverts

e Cedar Creek has two named tributaries — Wisdom Branch and Castle Branch. Each creek has
its confluence with Cedar Creek near the downstream end. Wisdom Branch is completely
contained within the Mountain Creek floodplain and Castle Branch is partially within the
Mountain Creek floodplain.

e Detention/Retention Areas
o0 Retention pond bounded by Nadine Road, Cedar Drive, and Carrier Parkway

E. ScoPeE oF WORK

1. Data Callection
a. Obtain all available information, including hydrologic & hydraulic models, topographic
information, studies, as-built bridge/culvert plans, property information, available LOMRs,
etc.
b. Coordinate with the City to obtain additional survey data for pertinent structures and/or
locations along the study reach.

2. Hydrologic & Hydraulic Studies- Streams and Open Channel

a. Develop new and/or updated hydrologic models - New HEC-HMS models will be
developed (or updated as necessary), replacing any currently effective NUDALLAS and HEC-1
models. Analysis will include existing and future land-use conditions. Any new hydrologic
models will be prepared with H&H modeling tools (Geo-HMS), procedures, and GIS tools. A
frequency analysis of the existing 2-, 5-, 10-, 25-, 50-, 100-, and 500-year floods and ultimate
100-year flood will be made, at a minimum. Engineer shall utilize current Drainage Criteria
Manual information for hydrologic parameters. Modified Puls shall be the methodology used for
routing.

b. Develop new and/or updated floodplain hydraulic models— New HEC-RAS models will
be developed (or updated as necessary). Any new hydraulic models will be prepared with H&H
modeling tools (Geo-RAS), procedures, and GIS tools. As needed, new structures,
bridges/culverts, channelization, channel cross-sections, aerial crossings and ponds will be field
surveyed and incorporated into the updated H&H analyses. Floodway analyses will be
performed, as necessary. Prepare rating curves for City rain & stream gauges along Cedar Creek.

= Erosion/Sedimentation Assessment of Hydraulic Models (for Section 4)
0 Review all models in watershed and provide a summary table of the following:
e Reaches where high channel velocities exist (erosion) for 10-yr event
e Reaches where low channel velocities exist (sedimentation) for 10-yr event
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e Location of natural meanders of stream

e Location of steep natural channel sections (describe average slope between
two hard points, such as two culverts, along the channel)

e Location of all existing TRA aerial crossings (based on field surveys and
record drawings) — Describe erosive velocities for all frequency events.

o0 Describe any field observations of stream, including locations of downcutting,
locations of widening, knickpoints in channel flowline, locations of trees falling
into channel, locations of trees with exposed roots, locations of wedge failures
along bank, locations of erosion at sanitary sewer aerial crossings, locations of
under<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>