


























City of Grand Prairie Supplemental CWDMP for Fish Creek (Y#0882)

Capital Improvement Project Summary
Preliminary Short-Term Priorities & Long-Term Implementation

Rank| Stream | Capital Improvement Project | Short-Term/Long-Term | Public/Private | Probable Cost
Stream and Open Channel Alternatives
Gard
1 arden Replace Martin Barnes Road Long-Term Public $200,000
Branch
Stream Stability Alternatives
Kirby [Concrete Lined Channel .
1 Short-Term Public $290,000
Creek [Replacement - Phase 1
Willis .
2 Install Rock Chutes Short-Term Public $160,000
Branch
Garden .
3 Install Rock Chutes Short-Term Public $120,000
Branch
Garden Place 24" Rock Rip-Rap .
4 Branch Downstream of Low Water Short-Term Public $20,000
Crossing
Willi R Debris D d Pl
5 s elrlnove ? s bam and Flace Short-Term Public $40,000
Branch [24" Rock Rip-Rap
Kirb C te Lined Ch I
6 Iroy oncrete Line anne Long-Term Public $210,000
Creek [Replacement - Phase 2
Willi Gabion S| Protection -
7 s @ !on ope Frotection Long-Term Private $550,000
Branch |Abbington Lane
Willi Gabion S| Protection -
8 s a .|on Ope Frotection Long-Term Private $280,000
Branch |Whitman Lane
Kirby [Gabion Slope Protection - .
9 Long-T Privat 1,280,000
Creek [Windhurst & Brandon ong-term rivate >1,280,
Kirb S| R truction Alt ti
10 Iroy ope econ_f, ruction Alternative Long-Term Private $730,000
Creek [A - Estate Drive
Kirb S| R truction Alt ti
11 oy ope econjs ruction Alternative Long-Term Private $970,000
Creek (B - Estate Drive
Willi Place 24" Rock Rip-Rap A d
12 s ace O,C ' ‘ap roun Long-Term Private $50,000
Branch |Culvert at Private Drive
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I1. Hydrologic Studies
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I11. Hydraulic Studies
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V. Hydrologic and Hydraulic Study Results
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V.

HYDROLOGIC AND HYDRAULIC STUDY RESULTS

A.

HYDROLOGIC STUDY RESULTS

This section of the supplemental report to the City-Wide Drainage Master Plan for Fish
Creek compiles the results of the detailed hydrologic computer models for the Garden
Branch, Kirby Creek, and Willis Branch watersheds.

Hydrologic parameter data for all sub-basins modeled in each studied watershed are
included in Appendix B. Detailed time of concentration calculations are included in
hardcopy in Appendix B and on the DVD in Appendix F of this report.

Detailed HEC-HMS hydrologic computer models have been prepared for the Garden
Branch, Kirby Creek, and Willis Branch watersheds. The existing and ultimate land use
conditions were analyzed with channel flood routing data based on existing channels and
bridges. Based on the results of the hydrologic analysis for Kirby Creek, it was determined
that the average difference between the existing and ultimate land use conditions discharges
were small, equal to or less than 5%. Therefore, only the ultimate land use conditions
discharges were utilized in the hydraulic model for Kirby Creek. Tables IV-1, IV-2, and IV-
3 contain available peak flood discharge information for existing and ultimate conditions at
key locations along Garden Branch, Kirby Creek, and Willis Branch, respectively, for the
2-, 5-, 10-, 25-, 50-, 100-, and 500-year flood frequencies.

Table 1V-1 — Summary of Discharges for Garden Branch

Lesifan Area | 2-Year | 5-Year | 10-Year | 25-Year | 50-Year 100-Year 500-Year
(mi2) | Existing | Existing | Existing | Existing | Existing | Existing | Ultimate | Existing

Downstream of
Camp Wisdom Road 0.46 350 600 800 950 1,100 1,250 1,250 1,600
At Kingswood 072 | 500 850 | 1100 | 1350 | 1,600 | 1850 | 2100 | 2,400
Boulevard
At confluence with 0.80 550 900 1,150 1,400 1,650 1,900 2,200 2,600
Fish Creek
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Table 1V-2 — Summary of Discharges for Kirby Creek

L ocation Area | 2-Year 5-Year | 10-Year | 25-Year | 50-Year 100-Year 500-Year
(mi2) | Existing | Existing | Existing | Existing | Existing | ‘Existing | Ultimate | Existing

Kirby Creek
Downstream of Great | o, | 4, 400 450 550 600 | oo 650 1450
Southwest Parkway
Upstream of 082 | 700 1,000 | 1200 | 1450 | 1650 | --e 1,800 2,200
Kirbywood Trail
Upstream of 098 | 400 700 850 1100 | 1,350 | oo 1,550 2,100
Waterwood Drive
Upstreamof SH161 | 1.21 | 600 900 1100 | 1,300 | 1500 | e 1,750 2,400
Upstream of 146 | 550 950 1250 | 1,600 | 1,900 | e 2,150 2,900
Robinson Road
Upstream of Carrier | ) oo | 799 1,000 | 1350 | 1750 | 2100 | - 2,400 3,200
Parkway
At Confluence of
South Fork of Kirby | 1.81 | 1,000 | 1,500 | 1,800 | 2300 | 2750 | - 3,150 4150
Creek
Approximately 1,700
fleet upstream of 192 | 850 1350 | 1750 | 2300 | 2,800 | oo 3200 | 4250
confluence of Brian
Tributary
Atconfluencewith |, 1) | ggg 1550 | 1,950 | 2550 | 3100 | - 3,600 4750
Brian Tributary
Upstream of Corn 267 | 1400 | 2250 | 2800 | 3400 | 4050 | - 4,650 6,250
Valley Road
Downstream of Corn | 35) | 1850 | 2050 | 3650 | 4450 | 5150 | - 5,900 7,700
Valley Road
Upstream of 322 | 190 | 3150 | 3950 | 4750 | 5550 | e 6,350 8,300
Ridgewood Drive
Upstream of Country | 505 | 1850 | 3100 | 3900 | 4800 | 5600 | - 6,450 8,500
Club Bridge

South Fork of

Kirby Creek
Downstream of 019 | 350 500 600 700 800 | oo 850 1,050
Robinson Road

Brian Tributary
Downstream of 013 | 200 300 400 450 500 | --eee- 600 700
Carrier Parkway

YExisting conditions peak discharges were considered equal to the ultimate conditions peak discharges in the Kirby Creek
HEC-RAS hydraulic model. See explanation in above paragraph.
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Table 1V-3 — Summary of Discharges for Willis Branch

Location Ar_ea 2-Year 5-Year | 10-Year | 25-Year | 50-Year 100-Year 500-Year
(mi2) | Existing | Existing | Existing | Existing | Existing | Existing | Ultimate | Existing
Approximately 270
feet downstreamof |, | 455 450 550 650 750 800 850 1,000
Great Southwest
Parkway
Approximately 2,930
feet downstreamof | 4o | gz 850 1,000 | 1,200 | 1,350 | 1550 | 1,600 1,950
Great Southwest
Parkway
Approximately 2,000
feet upstream of 0.54 600 900 1,100 1,350 1,500 1,700 1,750 2,100
Private Drive
At confluence with
. 0.72 600 1,000 1,250 1,550 1,750 1,950 2,100 2,600
Fish Creek
B. HYDRAULIC STUDY RESULTS

This section of the supplemental report to the City-wide Drainage Master Plan for Fish
Creek compiles the results of the detailed hydraulic computer models for Garden Branch,
Kirby Creek, and Willis Branch.

The computed peak flood discharges from each studied watershed were used in their
respective HEC-RAS hydraulic models to compute existing water surface elevations for the
2-, 5-, 10-, 25-, 50-, 100-, and 500-year flood frequencies and ultimate water surface
elevations for the 100-year flood frequency.

The HEC-RAS hydraulic computer models for Garden Branch and Willis Branch and the
City of Grand Prairie LIDAR data (2009) were used to delineate their respective existing
conditions 100-year floodplains (Refer to the Floodplain Workmaps in Appendix A of this
report). The HEC-RAS hydraulic computer model for Kirby Creek and the City of Grand
Prairie LIDAR data (2009) were used to delineate the ultimate conditions 100-year
floodplain (Refer to the Floodplain Workmaps in Appendix A of this report). A DVD
included in Appendix F contains all the hydraulic models and mapping shapefiles developed
as part of this report. Flood profiles are included in Appendix B of this report. The water
surface elevations for the existing 10-, 50-, 100, and 500-year frequency events and the
ultimate 100-year frequency event are shown for all profiles.
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C. QUALITY ASSURANCE / QUALITY CONTROL

Quality assurance / quality control for the 2011 hydrologic and hydraulic studies of Garden
Branch and Willis Branch was performed by Halff Associates, Inc. as part of the City of
Grand Prairie — Y#0882 FEMA FY10 CTP Project. Storm events were added to the models
during the preparation of this report and were also reviewed by Halff Associates, Inc.

The Kirby Creek hydrologic and hydraulic studies were also reviewed internally by Halff
Associates as well as FEMA reviewers as part of the LOMR submittal process.
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V.

FLOODPLAIN MAPPING

Halff Associates compiled floodplain mapping for the Garden Branch, Kirby Creek, and Willis
Branch watersheds from two sources: The 2011 City of Grand Prairie CTP Flood Study and the
2010 Kirby Creek LOMR. The floodplains are connected through bridges whether the bridge is
overtopped or not per FEMA Mapping guidance. The profile should be referenced to determine if a
bridge is overtopped as the mapping will always be connected. The floodplains through culverts
were delineated based on the modeled conditions through the culvert. If the culvert is not
overtopped, the floodplain will be disconnected on either side of the culvert.

Halff Associates re-mapped the existing 100-year floodplain for Garden Branch and Willis Branch
as part of the 2011 City of Grand Prairie CTP Flood Study. The BFEs were finalized per the FEMA
Guidelines and Specifications for Flood Hazard Mapping Partners, Appendix C, dated November
2009. Floodways were not modeled for Garden Branch or Willis Branch as part of the CTP study.
The results of the CTP project were submitted to FEMA in October 2011. Refer to Appendix A for
Floodplain Workmaps of Garden Branch and Willis Branch. Floodplain shapefiles are included on
the DVD in Appendix F.

Halff Associates developed updated floodplain mapping for Kirby Creek as part of the 2010 LOMR
for Kirby Creek and tributaries. Based on the results of the hydrologic analysis for Kirby Creek, it
was determined that the average difference between the existing and ultimate land use conditions
discharges were small, equal to or less than 5%. Therefore, only the ultimate land use conditions
discharges were utilized for the Kirby Creek LOMR. Updated technical data including revised
HEC-HMS and HEC-RAS models for this LOMR included the following streams: Kirby Creek,
South Fork of Kirby Creek, and Brian Tributary. Revised mapping included the 100-year and 500-
year floodplains and updated BFEs. Revised floodway mapping was included for Kirby Creek and
South Fork of Kirby Creek. Refer to Appendix A for Floodplain Workmaps of Kirby Creek, South
Fork Kirby Creek, and Brian Tributary. Floodplain shapefiles are included on the DVD in
Appendix F.
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VI. ROADWAY CROSSINGS

A EVALUATION OF EXISTING ROADWAY CROSSINGS

Existing roadway crossings along each studied stream were evaluated on their level
of protection against the existing 10%, 2%, and 1% (10-year, 50-year, and 100-year)
annual chance flood events. The following tables include the current hydraulic
model, the station and description of the roadway crossing, and if the roadway
crossing is overtopped by the existing 10%, 2%, or 1% annual chance flood event.
Water Surface Elevations (WSEL) refer to the upstream face of the structure.

Table VI-1 - Existing Bridge Crossings

Stream: Garden Branch

Model: Garden_Branch_Watershed.prj (HEC-RAS)

River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
Martin Barnes No Yes Yes
46. S22 Road 53596 WSEL=535.27 WSEL=536.79 WSEL=537.11
Kingswood No No No
126. 40+44 Boulevard 53201 WSEL=524.84 WSEL=526.37 WSEL=527.25
Table VI-1 - Existing Bridge Crossings
Stream: Willis Branch
Model: Willis_Branch_Watershed.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
Private Yes Yes Yes
45. 10+95 Driveway 50162 WSEL=503.79 WSEL=504.28 WSEL=504.45
Table VI-1 - Existing Bridge Crossings
Stream: Kirby Creek
Model: Kirby Creek 2009 Update.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
Kirbywood No No No
37, 21+171 Drive 55200 WSEL=549.56 WSEL=550.71 WSEL=551.07
Waterwood No No No
38, 18+996 Drive 54370 WSEL=539.22 WSEL=540.79 WSEL=541.35
SH 161 SB No Yes Yes
127.1 17+013 Frontage Road 534.19 WSEL=533.51 WSEL=534.48 WSEL=535.16
SH 161 NB No No No
128. | 16+684 Frontage Road 534.48 WSEL=528.69 WSEL=529.48 WSEL=529.89
. No No No
39. | 14+8145 | Robinson Road 526.00 WSEL=520.63 | WSEL=52260 | WSEL=52354
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Table VI-1 - Existing Bridge Crossings (continued)

Carrier No No No
40. 13+870 Parkway 52068 WSEL=517.27 WSEL=519.58 WSEL=520.53
Corn Valley No No No
4L 72+10 Road 498.80 WSEL=489.03 WSEL=490.82 WSEL=491.60
Ridgewood No No No
42 46+55 Drive 482117 WSEL=478.67 WSEL=480.98 WSEL=482.09
Table VI-1 - Existing Bridge Crossings
Stream: Brian Tributary (Woodacre Channel)
Model: Kirby Creek 2009 Update.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
. No No No
44. | 11+90 | Beatty Drive S17.28 WSEL=510.15 | WSEL=511.91 | WSEL=514.38
Table VI-1 - Existing Bridge Crossings
Stream: South Fork Kirby Creek
Model: Kirby Creek 2009 Update.prj (HEC-RAS)
River Station Roadway Min. Top of 10% Event 2% Event 1% Event
Crossing Road Elev. Overtops Road Overtops Road Overtops Road
Carrier No No No
43 SIS Parkway 52232 WSEL=515.15 WSEL=517.00 WSEL=517.78

Overtopped roadways owned by the City were resized for the ultimate 1% (100-
year) annual chance flood event. A summary of the roadway improvement
alternatives is included in Table VI-2. Refer to Section VII for detailed descriptions
of conceptual existing roadway crossing improvements. Roadway improvements
were not considered for Private Drive along Willis Branch or SH 161 SB Frontage
Road, since they are not City owned. SH 161 SB Frontage Road at the stream
crossing is above the 100-year WSEL and overtopping actually occurs in the right
overbank.
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Table VI-2 — Existing Roadway Proposed Alternatives

Approx. | 100-Year Minimum Top of Aporox. Bridae 100-Year | Change
Stream Name Roadway River | Ultimate | Existing Crossing Road Elevation S aﬁ?lm -roven?ent Ult WSEL in
Station | Discharge — P P atUS XS | WSEL
Existing | Proposed
: (cfs) (ft) (ft) (fr) (ft)
Garden MartinBarnes | o705 | 1250 | 10X0°BoX | 5ac96 | 53700 | 20 Bridge Span | 53500 | -2.13
Branch Road Culvert
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B. EVALUATION OF PROPOSED AND FUTURE ROADWAY CROSSINGS

According to the City of Grand Prairie’s Master Thoroughfare Plan, there are no planned
major thoroughfares within any of the studied watersheds that are not currently modeled in
the hydraulic models included in this report. The existing roadway classifications match the
planned roadway classifications indicating there is no intention currently to resize these
roadways in the future.
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VIL.

ALTERNATIVES FOR STREAMS AND OPEN CHANNELS

Halff Associates considered proposed bridge alternatives for Martin Barnes Road since it
was shown to be overtopped by the existing 100-year flood event. The proposed bridge
alternative was sized to pass the 100-year ultimate discharge so that the roadway was not
overtopped. Mitigation was not considered for proposed bridge alternatives but could be
used to reduce the required bridge span and/or height for the final design. A detailed cost
estimate for the flood control alternative can be found in Section XII of this report. The total
annual cost given with the estimate is based on a 50-year project life and a 7% discount rate.

The City of Grand Prairie 2009 LIiDAR data deliverables included a shapefile for buildings
that were identified during the data acquisition. This building shapefile was intersected with
the delineated existing 100-year floodplain for Garden Branch, Willis Branch, and the
delineated ultimate 100-year floodplain for Kirby Creek to identify potentially flooded
structures. There were no structures identified within the 100-year floodplain for any of the
studied streams, therefore no flood protection alternatives were considered for inundated
structures.

Garden Branch is considered waters of the United States. Construction of improvements
within the waters of the United States requires permitting by the U.S. Army Corps of
Engineers under Section 404 of the Clean Water Act. Bridge improvements can typically be
permitted under Nationwide Permit 14 (NWP 14) for Linear Transportation Crossings to
satisfy the USACE requirements. Refer to Appendix G for more information regarding
Section 404 Permits.

The following is a brief description of the proposed conceptual improvement for Martin
Barnes Road. Refer to Table VI-2 for a summary of conceptual existing bridge crossing
improvements.

MARTIN BARNES ROAD AT GARDEN BRANCH (STREAM STATION 57+22)
The existing bridge crossing at Martin Barnes Road consists of one 10°x10° box culvert.

The culvert at Martin Barnes Road has the capacity to pass the 10-year storm event without
the roadway being overtopped. Martin Barnes Road is overtopped by the existing 25-year
storm event with the ultimate 100-year storm event overtopping the roadway by more than
1.0 foot. Table V1I-1 below shows the level of protection for Martin Barnes Road.
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Table VII-1 — Martin Barnes Road Level of Protection

Stream: Garden Branch

Model: Garden_Branch_Watershed.prj (HEC-RAS)

Min. To Ex.50% | Ex.20% | Ex.10% | Ex.4% Ex. 2% Ex. 1%
. . Roadway - 1op Event Event Event Event Event Event
River Station . of Road

Crossing Elev Overtops | Overtops | Overtops | Overtops | Overtops | Overtops

' Road Road Road Road Road Road

Martin Barnes No No No Yes Yes Yes

46. | 57+22 Road 535.96 WSEL= | WSEL= | WSEL= | WSEL= | WSEL= | WSEL=

531.29 533.64 535.27 536.36 536.79 537.11

Alternative 1
e Elevate minimum Top of Road to 537.00°
e Remove 10°x10’ box culvert and replace with 20’ bridge span

STATEMENT OF PROBABLE COST - 2012
Subtotal $146,000
25% Contingency $36,500
CONSTRUCTION TOTAL $183,000
10% for Engineering and Survey $18,300
TOTAL $200,000

Refer to Section XII of this report for a detailed breakdown of the preliminary cost estimate.
If the Alternative 1 improvements at Martin Barnes Road were implemented, the roadway
would no longer be overtopped by the ultimate 100-year storm event. The ultimate
100-year water surface elevations are lowered up to 1.11” upstream of Martin Barnes Road
as a result of the proposed improvements; however, no existing structures benefit from the
decrease in water surface elevations. Valley storage loss should be minimal, but will need
to be checked for the final bridge design and mitigation plan prior to construction. A FEMA
Letter of Map Revision will be necessary after construction of the improvements to
incorporate floodplain mapping revisions into the FEMA mapping. Alternative 1 would
require construction within the waters of the United States which can be permitted under
Nationwide Permit 14 for Linear Transportation Crossings to satisfy the USACE
requirements from Section 404 of the Clean Water Act.
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Gardn_Branch_Gossings A Verin Bares 7247012

Martin Barnes Roé"a‘ Existing Conditions Martin Barnes Roaam‘Proposed Conditions
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VIll. STORM WATER INFRASTRUCTURE ANALYSIS
A OVERVIEW

Storm water infrastructure analysis was not performed as part of the FEMA CTP
and Road Map Drainage Master Plan (Y#0882) contract.
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IX.  CHANNEL STABILITY ASSESSMENT & EROSION HAZARD ANALYSIS

A.

INTRODUCTION

Halff Associates was tasked to prepare an analysis of stream bank and channel stabilization
alternatives along with preliminary quantities/estimates of probable cost for Garden Branch,
Kirby Creek, and Willis Branch. The critical data utilized for this analysis comes from
Geomorphic Stream Assessments and field inspections performed at various dates for each
studied stream. Alternatives considered to be a public benefit were proposed as part of this
study. The City of Grand Prairie Resolution 3919 found in Appendix E addresses the City
policy concerning public and private benefits. The following sections will describe standard
erosion prevention measures (structural and non-structural) for stream bank and channel
stabilization and recommended alternatives at key locations along each studied stream.

EROSION HAZARD SETBACKS (NON-STRUCTURAL)

As defined by the City’s Drainage Design Manual, an Erosion Hazard Setback (EHS) is
defined as the minimum horizontal distance from the toe of the slope of the bank of a
watercourse that a structure must be constructed or placed to be outside the erosion
hazard area. It is recommended that no building, fence, wall, deck, swimming pool or
other structure should be located, constructed, or maintained within the area
encompassing the setback. Stream bank erosion hazard setbacks may be required to
extend beyond the limits of the regulatory floodplain.

The procedure for determining the stream bank erosion hazard setback zone per Section
2.6.F of the City’s Drainage Design Manual is as follows:

1. Locate the toe of the natural stream bank.

2. From this toe, construct a line sloping at 4 horizontal to 1 vertical towards
the bank until it intersects natural ground.

3. From this intersection, add 10 feet in the direction away from the stream to
locate the outer edge of the erosion hazard setback.
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As previously stated, setbacks established for the purposes of stream bank erosion hazard
protection may extend beyond the limits of the regulatory floodplain limits. If the
exercise above yields an erosion setback limit within the regulatory floodplain limits,
then Halff recommends utilizing the limits of the regulatory floodplain (as shown in
Appendix A) at a minimum as the outer limits of the erosion setback zone.

Potential situations may occur where stream bank erosion hazard setback lines could be
reduced where stream banks consist entirely or partly of rock. In these areas, the
interface of the stream bank with the top of the unweathered rock strata should be located
with the assistance of a qualified geotechnical engineer. This point on the surface of the
slope will be the toe of a 3:1 slope intersecting natural ground. The actual setback line
should then be located 25 feet beyond this intersection (City standard criteria is 10 feet
beyond this intersection), assuming it is beyond the regulatory limits. Once again,
setback lines should take into account future widening and downcutting of existing
channels.

As an alternative to the setback, the developer or landowner may submit to the City
Engineer a plan to stabilize and protect stream banks threatened by erosion. Stabilization
shall be of a permanent nature, consistent with the guidelines established in this study and
by the City of Grand Prairie, and shall be designed and sealed by a licensed professional
engineer. It is recommended that these limited erosion protection measures be used as a
guideline to plan erosion protection alternatives in each studied watershed.

C. EROSION CONTROL MEASURES (STRUCTURAL)

Halff Associates identified several structural erosion control methods that could be used
to help control the effects of erosion on Garden Branch, Kirby Creek, and Willis Branch.
Typically, grade control structures are used to help prevent channel erosion and the
corresponding downstream deposition. Hard and soft surface armor slope protection is
used to help prevent bank erosion. Following is a brief description of the different
erosion control methods included in this report.

1. Grade Control Structures

I. Purpose
Grade control structures are utilized to provide stability to the streambed (refer

to Appendix D). The most common method of establishing grade control is the
construction of in-channel grade control structures or “hard point”. Two basic
types of grade control structures exist. One type is a “bed control” structure as
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it is designed to provide a hard point in the streambed that is capable of resisting
the erosive forces of a degradational zone. The second type is referred to as a
“hydraulic control” structure since it functions by reducing the energy slope
along the degradational zone to the point that the stream is no longer capable of
scouring the bed. Important factors must be considered when siting grade
control structures.

Hydraulic Considerations

Hydraulic siting of grade control structures is a critical element of the design
process, especially determining the anticipated drop at the structure. Procedures
for hydraulic siting of these structures are also described in Appendix D. The
primary factors affecting the final equilibrium slope upstream of a structure
include sediment concentration and load, the channel characteristics (slope,
width, depth, roughness, etc.), and the hydraulic effect of the structure. Also
important is the time it takes for the equilibrium slope to develop, which could
be over a period of a few hydrographs or over many years.

Other Considerations

In some cases, traditional bank stabilization measures may not be feasible
where system-wide instabilities exist. In these instances, grade control
structures may be more of an appropriate solution. Grade control structures can
enhance the bank stability of the bed, can reduce bank heights due to sediment
deposition, and can reduce velocities and scouring potential by creating a
backwater situation. For flood control, considerations should be given to the
potential to cause overbank flooding. Grade control structures are often
designed to be hydraulically submerged at flows less than bank-full so the
frequency of overbank flooding is not significantly affected. Final siting of
grade control structures should also try to minimize adverse environmental
impacts to the system and instead provide direct environmental benefits to
streams (scour holes and man-made pools provide fish habitat).

iv. Existing Structures

Grade control structures can have adverse as well as beneficial effects on
existing structures. For structures upstream of hydraulic control measures, the
potential exists for increased stages within the structure and also for sediment
deposition. Many structures already provide some measure of grade control
(usually culverts), however they may not be able to be relied on to provide
long-term grade control.  Grade control structures can also be implemented
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during planned improvements to existing structures and as new structures are
being built.

v. Local Site Conditions

When planning grade control structures, the final siting is often adjusted to
accommodate local site conditions or local drainage situations. A stable
upstream alignment that provides a straight approach for a grade control
structure is critical. In a very sinuous channel, this could require straightening
the channel to provide an adequate approach (with considerations for USACE
jurisdictional waters). Upstream meanders should also be stabilized prior to
implementing a downstream grade control structure.

vi. Downstream Channel Response

Since grade control structures affect the sediment delivery to downstream
reaches, it is necessary to consider the potential impacts to the downstream
channel when grade control structures are planned. Bed control structures
reduce the downstream sediment loading by preventing the erosion of the bed
and banks, while hydraulic control structures have the added effect of trapping
sediments. The concern is that reduced sediment loads to downstream areas
will cause degradational problems downstream. A solution would be to reduce
the number of grade control structures upstream or add additional grade control
structures in the downstream reach.

vii. Typical Grade Control Structures

Examples of typical grade control structures are included in Appendix D,
including hydraulic grade control structures such as Loose Rock Dams and bed
control structures such as Rock Chutes and Gabion Check Dams. Various other
grade control structure types do exist; however, the typical structures included
in this report are the basis for cost estimating purposes. The City of Grand
Prairie is not required to solely utilize these typical structures since actual
channel/site conditions may require different structure types, and Halff would
recommend that other cost-effective solutions be evaluated prior to actual
design of the grade control structures.

2. Armored Slope and Channel Protection

I. Soft Armor Slope Protection
Some typical soft armor slope protection solutions include brush mattresses,
contour wattling, and/or soil retention blankets/turf reinforcement mats
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(TRMs). For the purposes of this report, Halff primarily investigated soil
retention blankets and turf reinforcement mats as viable solutions for some of
the slope protection needs of the studied tributaries. Turf reinforcement mats
and soil retention blankets act to supplement the natural ability of vegetation
(usually grass) to prevent soil erosion (in comparison to rock riprap). The
reinforcement mats do this by providing a permanent net structure that acts as
an additional barrier between flowing water and the underlying soil and also
acts to reinforce vegetation as it grows through the matting’s net structure.
However, a turf reinforcement mat cannot provide permanent protection
without vegetation. Therefore, design of these solutions must consider three
phases: 1 — analyzing the channel in an unvegetated state to determine if the
matting alone will handle the needed protection before vegetation
establishment, 2 — a partially vegetated state to examine how the matting with
immature vegetation can control soil erosion, and 3 — a permanent state with
vegetation fully established and reinforced by the matting’s permanent net
structure.

Soil retention blankets and TRMs can be used for general slope protection
purposes (hill slopes or shoreline) and as a flexible channel liner (stream
portions). They can handle shear stresses from O pounds per square foot up to
approximately 12 pounds per square foot. Typical examples of installation
methods (provided by North American Green) are also included in Appendix D.

Halff recommends that soft armor protection be utilized along steeper slopes,
slumps, and bank erosion areas where there are opportunities to lay back slopes
to a 3:1 (horizontal to vertical) slope or less steep. Halff also recommends that
the soft armor protection be utilized in areas with little or no significant tree
growth, root exposure, or rock outcrops along the banks.

Hard Armor Slope and Channel Protection

Hard armor slope and channel protection involves utilizing hard materials such
as concrete, rock riprap, or gabions to provide very strong, massive structures to
help control the effects of bank and channel erosion. Rock riprap and gabion
slope protection were primarily utilized for estimates in this study. If
development encroaches into areas where slope protection is needed, the City
may desire to have additional erosion hazard setbacks to prevent the
encroachment or require the developer to design, construct, and implement the
hard armor solutions with the development.
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The hard armor solutions, including rock riprap, gabion mattress, and gabion
basket walls can be used for erosion situations involving high velocities, high
shear stresses, and extremely steep slopes (0.5:1 to 2:1).

Recommendations for hard armor solutions are as follows and examples are
provided in Appendix D:

1. For 2:1 slopes, utilize 12” gabion mattress slope protection or 18” to 24”
thick rock riprap protection,

2. For 1:1to 1.5:1 slopes, utilize 3° x 1.5’ gabion basket staired wall

3. For slopes steeper than 1:1, utilize 3°x3’ gabion basket walls (Gravity or
Tieback depending on height)

Hard armor solutions are also more expensive and sometimes less aesthetically
pleasing solutions than the softer armor, but would have a longer life span and

more of an impact on reducing the effects of erosion.

D. U.S. ARMY CORPS OF ENGINEERS SECTION 404 PERMITS

For any future channel or slope improvements to Garden Branch, Kirby Creek, or Willis
Branch, considerations must be made to impacts to jurisdictional waters of the United
States. A wetland investigation and determination should be performed prior to
construction of any proposed improvements within the channel. Minor improvements to
jurisdictional waters may fall into a Nationwide Permit category, where more extensive
modifications of jurisdictional waters would require an extensive Individual Permit
process. Refer to Appendix E to locate current Nationwide Permit descriptions and
descriptions of and an application for a USACE Individual Permit. Nationwide Permits
that could apply to potential channel and development improvements include:

e Nationwide Permit 3 — Maintenance

e Nationwide Permit 13 — Bank Stabilization

e Nationwide Permit 14 — Linear Transportation

e Nationwide Permit 27 — Stream and Wetland Restoration Activities

e Nationwide Permit 29, 39 — Residential, Commercial, and Institutional Activities
e Nationwide Permit 41 — Reshaping of Existing Drainage Ditches

The USACE web-site has more information on the current permits. Please visit
http://www.swf.usace.army.mil/ for additional information.

Page 1X-6



City of Grand Prairie Supplemental CWDMP for Fish Creek

E. OVERVIEW OF ALTERNATIVES TO HELP STABILIZE STREAM BEDS AND BANKS ALONG
GARDEN BRANCH, WILLIS BRANCH, AND KIRBY CREEK

This section of the supplemental report to the City-wide Drainage Master Plan for Fish
Creek provides a summary of channel stability and erosion issues along with
recommended channel improvements for Garden Branch, Kirby Creek, and Willis
Branch. Alternatives for each stream were developed by Halff Associates from various
studies performed at different dates.

The Garden Branch alternatives were developed as part of this study and were based on
the findings of the Garden Branch Stream Assessment performed by Freese & Nichols,
Inc. in June 2012. The Garden Branch Stream Assessment can be found in Appendix C
of this report.

The Willis Branch alternatives were developed in 2007 as part of the Erosion Master Plan
Study for Willis Branch. Alternatives developed for this study addressed existing and
potential erosion problems along Willis Branch. Only projects that addressed existing
erosion problems were included as part of the alternative prioritization for this report.

The Kirby Creek alternatives were developed in 2005 as part of the Kirby Creek
Watershed Drainage & Erosion Master Plan. Select alternatives from this study that have
not already been implemented were included as part of the alternative prioritization for this
report. The improvements to the existing concrete lined channel between stations 23+396
& 18+096 along Kirby Creek were based on field inspections performed by Halff
Associates in August 2012.

Halff Associates considered the following alternatives for prioritization for each studied
stream as part of this report. Each Erosion site was ranked based on severity of erosion
and likelihood of impending slope failure with consideration to the project cost of each
proposed alternative. Halff Associates utilized these rankings to establish a prioritization
of erosion sites as illustrated in Table IX-1 below. See Appendix A for a location map of
proposed stream stability and erosion hazard alternatives.
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reaches are experiencing structural failure in the channel side slope and buckling of the
channel bottom.

e Reach 4 (Station 19+270 to 19+410) — Replace approximately 180’ of concrete
lined channel. Existing channel dimensions: 25’ bottom, 1:1 side slopes

e Reach 6 (Station 21+660 to 22+460) — Replace approximately 800 of concrete
lined channel. Existing channel dimensions: 20’ bottom, 1:1 side slopes

2. RocK CHUTES ALONG WILLIS BRANCH

Rock Chutes are proposed as a stream bed stabilization alternative along Willis Branch to
serve as hard points to help control the down-cutting effects of the stream in these areas.
Four (4) rock chutes were strategically located at approximate stream stations 18+25,
32+40, 44+75 & 66+50 at existing “knickpoints” observed during the field inspection of
Willis Branch as part of the 2007 Channel Stability Assessment report (Note: Current
knickpoint locations need to be field confirmed prior to construction of each proposed
rock chute). Knickpoints are locations along the creek where there is a short, steep slope
in the active channel. The proposed rock chutes would consist of 3’x3” gabion baskets
across the channel at the upstream and downstream ends to act as toe walls to prevent
lifting, undermining, and/or sliding of the rock chutes. The remainder of the rock chute
would consist of 24” rock rip-rap across the bottom of the channel and along the bank
side slopes up to the bankfull elevation. A typical section of the proposed rock chutes is
illustrated in Appendix D of this report. *“Bankfull” can be described as the area
immediately above the down cutting location. The gabion mattress and rock rip-rap
would be situated along the channel side slopes and tied in at the bankfull elevation.
Minimum 2:1 side slopes for placement of rock rip-rap is recommended for a stable rock
slope. Each proposed rock chute location will need to be evaluated on a case-by-case
basis to determine the bankfull elevation and side slope gradients. The length of each
rock chute will need to be determined in the field and dictated by the depth of each
knickpoint.

3. RocK CHUTES ALONG GARDEN BRANCH

Rock Chutes are proposed as a stream bed stabilization alternative along Garden Branch
to serve as hard points to help control the down-cutting effects of the stream in these
areas. Three (3) rock chutes were strategically located at approximate stream stations
13+50, 34+90 and 61+40 at existing “knickpoints” observed during the field inspection
of Garden Branch as part of the Stream Assessment. Knickpoints are locations along the
creek where there is a short, steep slope in the active channel. The proposed rock chutes
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would consist of 3’x3” gabion baskets across the channel at the upstream and downstream
ends to act as toe walls to prevent lifting, undermining, and/or sliding of the rock chutes.
The remainder of the rock chute would consist of 24” rock rip-rap across the bottom of
the channel and along the bank side slopes up to the bankfull elevation. A typical section
of the proposed rock chutes is illustrated in Appendix D of this report. “Bankfull” can be
described as the area immediately above the down cutting location. The gabion mattress
and rock rip-rap would be situated along the channel side slopes and tied in at the
bankfull elevation. Minimum 2:1 side slopes for placement of rock rip-rap is
recommended for a stable rock slope. Each proposed rock chute location will need to be
evaluated on a case-by-case basis to determine the bankfull elevation and side slope
gradients. The length of each rock chute will need to be determined in the field and
dictated by the depth of each knickpoint.

4. RoOCK RIP-RAP PLACEMENT DOWNSTREAM OF Low WATER CROSSING (GARDEN

BRANCH)

A concrete low water crossing that protected a pipeline is experiencing severe
downstream erosion at approximate stream station 26+15 along Garden Branch. This
structure is acting as a hard point along Garden Branch, preventing further upstream
down-cutting effects of the stream. Halff recommends the placement of 24" rock rip-rap
at the downstream end of this structure to prevent further erosion. The rock rip-rap will
help protect the structural integrity of the low water crossing so it can continue to serve as
a hard point. The rock rip-rap should extend a minimum of twenty-five (25) feet
downstream of the low water crossing.

5. REMoVE DEBRIS DAM AND PLACE 24” RocK RiP-RAP (WILLIS BRANCH)

Station 61+00 is located near an area of ponding caused by a debris dam. Once the debris is
removed, the velocities in this area will be increased and erosion may eventually affect the
property at 4102 Devon Court. The debris needs to be cleared and removed to re-establish
active channel flow. The flowline may need to be graded to ensure an adequate downstream
slope to alleviate standing water. After the debris has been removed, 24” rock rip rap should
be placed along the south bank of Willis Branch adjacent to the property at 4102 Devon
Court to prevent future erosion. Minimum 2:1 side slopes for placement of rock rip rap
were recommended by the Geotechnical Engineer for a stable rock slope.

6. CONCRETE LINED CHANNEL REPLACEMENT — PHASE 2 (KIRBY CREEK)

Halff Associates performed a field inspection of the concrete line channel from stations
23+396 & 18+096 along Kirby Creek. Six (6) different reaches of the channel were
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identified experiencing either lateral cracking in the concrete side slope and/or buckling
of the channel bottom. The level of deterioration for each reach varies between severe,
moderate, and slight for the condition of the concrete lined channel. Halff recommends a
two phased approach to addressing each reach experiencing deterioration. The Phase 1
reaches of the concrete lined channel are experiencing severe deterioration and should be
considered high priority, short-term projects. The Phase 2 reaches should be monitored
and replaced when the condition of the channel shows a greater degree of deterioration.
Refer to Appendix A for the location of the Phase 2 alternative reaches.

Phase 2 — Four (4) reaches of the concrete lined channel are experiencing slight to
moderate deterioration, which need to be monitored. All four reaches are experiencing
lateral cracking in the channel side slope. Immediate replacement is not needed for these
reaches as they appear to be stable and functioning despite the signs of deterioration;
however, Halff recommends the City consider these reaches for long-term replacement.

e Reach 1 (Station 18+145 to 18+325) — Replace approximately 180 of concrete
lined channel. Existing channel dimensions: 45’ bottom, 1:1 side slopes

e Reach 2 (Station 18+435 to 18+495) — Replace approximately 60* of concrete
lined channel. Existing channel dimensions: 40’ bottom, 1:1 side slopes

e Reach 3 (Station 18+690 to 18+770) — Replace approximately 80’ of concrete
lined channel. Existing channel dimensions: 25’ bottom, 1:1 side slopes

e Reach 5 (Station 20+535 to 20+675) — Replace approximately 140’ of concrete
lined channel. Existing channel dimensions: 25’ bottom, 1:1 side slopes

7. GABION SLOPE PROTECTION AT ABBINGTON LANE (WILLIS BRANCH)

Gabion slope protection is proposed for the south channel bank (side slope) of Willis
Branch along properties at 2320, 2324, 2328, and 2332 Abbington Lane. The gabion
slope protection should be implemented as an additional structural measure, along with
the proposed rock chutes, to help stabilize bank erosion at these locations. Existing side
slopes adjacent to the referenced addresses range from near vertical to about 1:1
(Horizontal:Vertical). Halff has performed field surveys and field observations at these
locations for verification. In addition to the gabions, 24" rock rip rap will be installed
along the bottom of the channel flowline and along the northern channel bank up to the
bankfull elevation. The rip rap will form a hardpoint that will help prevent further
down-cutting.

The south slope of Willis Branch along properties at 2320, 2324, 2328, and 2332
Abbington Lane is too unstable to install erosion protection. First, the slope will need to
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be cleared of trees and debris and reconstructed with select fill properly compacted to a
0.5:1 (H:V) slope. Halff recommends construction of a gabion tieback wall to provide
bank stability for the reconstructed slope and help reduce erosion on adjacent properties.
The wall is necessary due to the extreme slope and close proximity of adjacent properties.
A plan view of the proposed slope protection is shown on Figure IX-1. A typical cross-
section for the tieback gabion wall is shown on Figure 1X-2.

Constructability/Access — The proposed gabion slope protection would consist of
constructing 3’x 3’ gabion baskets for the tieback gabion wall. Construction of the
gabion wall should be implemented using proper gabion assembly techniques, including
the tying of the baskets, placement of gabions, filling the gabions with rock, installing
necessary tiebacks, and closing the gabions. At each end of the gabion slope structure
where it ties into the existing natural slope, the gabions should be wrapped around into
the slope. This wrapping is performed to produce a cut-off wall at the natural slope tie-in
to help eliminate stream flow from getting behind and undermining the gabion slope
protection structures.

Construction of the gabion wall should mainly involve placement of fill associated with
the slope reconstruction, but some cutting into the existing slopes may be necessary.
Where fill is being used, proper compaction will be required.

Severe gulley erosion exists along the northwest corner of the fence at 2324 Abbington
adjacent to the Willis Branch channel bank. Consideration should be made to address
this issue at the time of construction. A drain may be necessary to carry runoff to the
channel.

Access to the proposed protection areas could be through the open area to the north of
Willis Branch. Also, additional temporary access easements may need to be obtained
from some property owners adjacent to the construction locations. Locations of the
proposed slope protection areas shown in Figure IX-1 are approximate.

8. GABION SLOPE PROTECTION AT WHITMAN LANE (WILLIS BRANCH)

Gabion slope protection is proposed for Willis Branch channel banks (side slopes) along
properties at 4106 and 4110 Whitman Lane. The gabion slope protection should be
implemented as an additional structural measure, along with the proposed rock chutes, to
help stabilize bank erosion at these locations. EXxisting side slopes adjacent to the
mentioned addresses range from near vertical to about 1.5:1 (Horizontal:Vertical). Halff
has performed field surveys and field observations at these locations for verification. In
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addition to the gabions, 24” rock rip rap should be installed along the bottom of the
channel and along the northern channel bank up to the bankfull elevation. The rip rap
will form a hardpoint that will help prevent further down-cutting.

For this alternative, two different types of gabion slope protection are proposed. The first
type is a stepped gabion slope protection that could be implemented along side slopes
ranging from 1:1 (H:V) to 1.5:1 (H:V). These types of slopes exist along the property at
4110 Whitman Lane. A typical cross-section and description for this type of slope
protection is shown on Figure IX-4. For slopes steeper than 1:1 (H:V) or in areas where
the eroded bank is too close to the adjacent property, Halff recommends implementation
of a tieback gabion wall. The property at 4106 Whitman Lane is representative of an area
that requires a tieback gabion wall. A typical cross-section for the tieback gabion wall is
shown on Figure IX-5. A plan view of the proposed slope protection area is shown on
Figure 1X-3.

Constructability/Access — The proposed gabion slope protection would consist of
constructing gabion baskets, either 1.5’x3’ for the stair-stepped slope protection or 3’°x 3’
for the tieback gabion wall. Construction of the gabion slopes and gabion wall should be
implemented using proper gabion assembly techniques, including the tying of the
baskets, placement of gabions, filling the gabions with rock, installing necessary tiebacks,
and closing the gabions. At each end of the gabion slope structure where it ties into the
existing natural slope, the gabions should be wrapped around into the slope. This
wrapping is performed to produce a cut-off wall at the natural slope tie-in to help
eliminate stream flow from getting behind and undermining the gabion slope protection
structures.

Construction of the slope protection should involve cutting into the existing slopes, but in
the areas where fill is necessary, proper compaction of fill material will be required.

Access to the proposed protection areas could be through the open area to the north of
Willis Branch. Also, additional temporary access easements may need to be obtained
from some property owners adjacent to the construction locations. Locations of the
proposed slope protection areas shown in Figure 1X-3 are approximate.

9. GABION SLOPE PROTECTION AT WINDHURST DRIVE & BRANDON STREET (KIRBY CREEK)

Gabion slope protection is proposed for Kirby Creek channel banks (side slopes) along
properties at 402, 410, 414, and 430 Windhurst and at 505 Brandon Street. The gabion
slope protection shall be implemented as an additional structural measure, along with the
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proposed rock chutes, to help stabilize bank erosion at these locations. Existing side slopes
adjacent to the mentioned addresses range from near vertical to about 1.5:1
(Horizontal:Vertical). Halff has performed field surveys and field observations at these
locations for verification. Fallen trees and exposed root systems of trees are prevalent along
side slopes of the site.

For this alternative, two different types of gabion slope protection are proposed. The first
type is a stepped gabion slope protection that could be implemented along side slopes
ranging from 1:1 (H:V) to 1.5:1 (H:V). These types of slopes exist along the properties at
505 Brandon Street and 410, 414, and 430 Windhurst. Typical cross-sections and
descriptions for these types of slope protection are shown on Figures 1X-7 and 1X-8. For
slopes steeper than 1:1 (H:V), Halff recommends implementation of a tieback gabion wall.
This steep section is representative of the slope along the property at 402 Windhurst. A
typical cross-section for the tieback gabion wall is shown on Figure 1X-9. A plan view of
the proposed slope protection areas is shown on Figure 1X-6.

Constructability/Access — The proposed gabion slope protection would consist of
constructing gabion baskets, either 1.5°x3’ for the stair-stepped slope protection or 3’x 3’ for
the tieback gabion wall. Construction of the gabion slopes and gabion wall should be
implemented using proper gabion assembly techniques, including the tying of the baskets,
placement of gabions, filling the gabions with rock, installing necessary tiebacks, and
closing the gabions. At each end of the gabion slope structure where it ties into the existing
natural slope, the gabions should be wrapped around into the slope. This wrapping is
performed to produce a cut-off wall at the natural slope tie-in to help eliminate stream flow
from getting behind and undermining the gabion slope protection structures.

Construction of the slope protection should mainly involve cutting into the existing slopes,
but if fill is necessary, proper compaction of fill material will be required.

Severe gulley erosion exists along the northwest corner of the fence at 430 Windhurst
adjacent to the Kirby Creek channel bank. Consideration must be made to address this issue
at the time of construction of gabion slope protection in this area.

Access to the proposed protection areas could be through the open area between 640 Beatty
and 628 Beatty. Also, additional temporary access easements will need to be obtained from
some property owners adjacent to the construction locations. Locations of the proposed
slope protection areas shown in Figure 1X-6 are approximate.
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10. SLOPE RECONSTRUCTION AT ESTATE DRIVE ALTERNATIVE A (KIRBY CREEK)

The existing southern slope of Kirby Creek between properties at 528 Estate Drive and 536
Estate Drive is indicative of a slope failure (532 Estate Drive was vacant at the time of this
report). Geotechnical investigation yielded failed soils along the slope and recommends a
complete reconstruction of the slope. Property improvements at 528 and 536 Estate Drive
are currently being encroached upon by the slope failure. Observations after recent summer
storm events (2006) seem to demonstrate advancement of the slope failure further south.
The failed slope in this area is not indicative of the channel evolution, but instead it is
indicative of improper fill material and improper placement of the fill for this area. The
slope reconstruction will help stabilize the slope along this reach. Halff has performed field
surveys and field observations at these locations for verification of these conditions.

Per the Geotechnical Investigation by CMJ Engineering, Inc., at this location, it is
recommended that the failed slope be completely reconstructed. Their analysis states
“failure plane soils should be removed and the slope reconstructed with the minimum
thickness of higher quality material in the lower portion of the reconstructed slope.”

Alternative A — Alternative A includes a proposed earthen slope reconstruction for the
southern bank of Kirby Creek at 528 and 532 Estate Drive and a 12” gabion mattress along
the bank at 536 Estate Drive. The earthen slope reconstruction shall follow instructions set
forth in the geotechnical report which include the use of select granular fill and a
reconstructed slope of 3:1. The 12” gabion mattress to be placed at 536 Estate Drive is
recommended due to steeper slopes of approximately 2:1. Recommended improvements in
Alternative A will result in the loss of usable property at 532 Estate Drive, which was vacant
at the time of this report. Proposed slope improvement locations and typical slope sections
for Alternative A are shown on Figures IX-10, 1X-11 and 1X-12.

Constructability/Access — The proposed slope reconstruction improvements would follow
the recommended specific earthwork procedures as listed in the Geotechnical Investigation
(See Appendix E). Along locations where a 3:1 slope can be achieved, a natural grassed
slope shall be implemented. Along locations where 2:1 slopes will be necessary, likely at
536 Estate Drive, proposed 12” gabion mattress slopes shall be implemented. It should also
be noted that the property at 536 Estate has a French drain along the fence line of the
property that ties into the current top of slope. This French drain seems to be contributing to
the slope erosion problem at this location due to down cutting of the slope from the French
drain to the toe of slope. A solution to this problem could be to connect the French drain to
the toe of slope with a concrete flume or an extended pipe that outfalls at the toe of slope.
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11.

The actual design of the slope reconstruction improvements should take into account an
existing TRA sanitary sewer line located adjacent to Kirby Creek. Necessary permits and
excavation/fill requirements will need to be coordinated with TRA before construction
occurs.

Access to the proposed slope reconstruction improvements could be located through the lot
at 532 Estate Drive, which was vacant at the time of this report. Temporary access and
permanent drainage easements may need to be obtained from property owners at 528, 532,
and 536 Estate Drive for the actual construction of the slope improvements and future
maintenance that may be required. These properties extend from Estate Drive to north of
the Kirby Creek channel. Locations of the proposed slope protection areas shown in Figure
IX-10 are approximate.

SLOPE RECONSTRUCTION AT ESTATE DRIVE ALTERNATIVE B (KIRBY CREEK)

The existing southern slope of Kirby Creek between properties at 528 Estate Drive and 536
Estate Drive is indicative of a slope failure (532 Estate Drive was vacant at the time of this
report). Geotechnical investigation yielded failed soils along the slope and recommends a
complete reconstruction of the slope. Property improvements at 528 and 536 Estate Drive
are currently being intruded by the slope failure. The failed slope in this area is not
indicative of the channel evolution, but instead it is indicative of improper fill material and
improper placement of the fill for this area. The slope reconstruction will help stabilize the
slope along this reach. Halff has performed field surveys and field observations at these
locations for verification of these conditions.

Per the Geotechnical Investigation by CMJ Engineering, Inc., at this location, it is
recommended that the failed slope be completely reconstructed. Their analysis states
“failure plane soils should be removed and the slope reconstructed with the minimum
thickness of higher quality material in the lower portion of the reconstructed slope.”

Alternative B — Alternative B includes a proposed 12” gabion mattress along the southern
bank of Kirby Creek at 528, 532 and 536 Estate Drive. The 12” gabion mattress at 528 and
532 Estate Drive is proposed to be constructed at a slope of approximately 2:1.
Recommended improvements in Alternative B will allow the reclamation of approximately
30 feet of the usable property at 532 Estate Drive. Proposed slope improvement locations
and typical slope sections for Alternative B are shown on Figures 1X-13 and 1X-14.

Constructability/Access — The proposed slope reconstruction improvements would follow
the recommended specific earthwork procedures as listed in the Geotechnical Investigation
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(See Appendix E). Along locations where a 3:1 slope can be achieved, a natural grassed
slope shall be implemented. Along locations where 2:1 slopes will be necessary, likely at
536 Estate Drive, proposed 12” gabion mattress slopes shall be implemented. It should also
be noted that the property at 536 Estate has a French drain along the fence line of the
property that ties into the current top of slope. This French drain seems to be contributing to
the slope erosion problem at this location due to down cutting of the slope from the French
drain to the toe of slope. A solution to this problem could be to connect the French drain to
the toe of slope with a concrete flume or an extended pipe that outfalls at the toe of slope.

The actual design of the slope reconstruction improvements should take into account an
existing TRA sanitary sewer line located adjacent to Kirby Creek. Necessary permits and
excavation/fill requirements will need to be coordinated with TRA before construction
occurs.

Access to the proposed slope reconstruction improvements could be located through the lot
at 532 Estate Drive, which was vacant at the time of this report. Temporary access and
permanent drainage easements may need to be obtained from property owners at 528, 532,
and 536 Estate Drive for the actual construction of the slope improvements and future
maintenance that may be required. These properties extend from Estate Drive to north of
the Kirby Creek channel. Locations of the proposed slope protection areas shown in Figure
IX-13 are approximate.

12. Rock RiIP-RAP PLACEMENT AROUND PRIVATE DRIVE CULVERT (WILLIS BRANCH)

The Private Drive Culvert near Matthew Road is experiencing some erosion on the upstream
and downstream side of the culvert. The existing erosion protection consists mostly of
broken concrete that is inadequate to protect the structure from erosion when velocities are
increased during large storm events. Halff recommends replacing the existing erosion
protection with 24” rock rip rap upstream and downstream of the culvert. The slopes must
be graded to a minimum 2:1 slope (H:V), sufficient for the rock rip rap protection. The rock
rip rap should extend a minimum of twenty-five (25) feet upstream and downstream of the
culvert.
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X. DAMS /LEVEES/DETENTION / DRAINAGE REVIEWS

A.

DAMS/LEVEES

RPS Espey Consultants examined all dams/levees within the Fish Creek watershed as part
of the City-wide Drainage Master Plan for Fish Creek. Refer to Section X of the Fish Creek
CWDMP for the condition of each dam/levee located with the Garden Branch, Willis
Branch, and Kirby Creek watersheds.

DETENTION PONDS

RPS Espey Consultants performed a visual inspection of all detention ponds located within
the Fish Creek watershed as part of the City-wide Drainage Master Plan for Fish Creek.
Refer to Section X of the Fish Creek CWDMP for the condition and photos of each
detention pond located with the Garden Branch, Willis Branch, and Kirby Creek
watersheds.

One (1) regional detention pond located along Kirby Creek just west of Robinson Road was
not included within the City-wide Drainage Master Plan for Fish Creek. This regional
detention pond was proposed by Halff Associates as part of the 2006 Capital Improvement
Study along Kirby, Prairie and Fish Creek Drainage Basins to reduce peak discharges
downstream. Figure X-1 below shows a picture of the regional detention pond taken by
Halff Associates in August 2012 during a field inspection of Kirby Creek.
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Figure X-1 — Regional Detention Pond Along Kirby Creek

C. DETENTION POND MAINTENANCE

Refer to Section X of the City-wide Drainage Master Plan for Fish Creek prepared by RPS
Espey Consultants for maintenance recommendations for detention ponds located within the
Garden Branch, Willis Branch, and Kirby Creek watersheds. Halff Associates performed a
visual inspection of the regional pond located along Kirby Creek just west of Robinson
Road in August 2012. The regional pond was in good condition and no corrective
maintenance is needed at this time. Halff recommends continued regular inspections of the
regional detention pond.

D. DRAINAGE REVIEWS

There are approximately 200 total drainage reviews to date in the City of Grand Prairie. A
total of twenty-seven (27) drainage reviews are from Garden Branch, Kirby Creek, and
Willis Branch watersheds combined. Halff Associates compiled the completed drainage
reviews for each studied watershed into one single spreadsheet. This spreadsheet provides a
detailed summary of the drainage reviews including the project name, City project number,
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description of review, and indicates if detention was included in the project. The
spreadsheet is included in Table X-1 below.
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XI.

STORM DRAIN OUTFALL ASSESSMENT

RPS Espey Consultants examined photographs provided by the City of Grand Prairie for each storm
drain outfall located within the Fish Creek watershed as part of the City-wide Drainage Master Plan
for Fish Creek. All storm drain outfalls within the Garden Branch, Kirby Creek, and Willis Branch
watersheds were included within this review. Refer to Section XI of the Fish Creek CWDMP for
the condition of each outfall located with each studied watershed mentioned above.
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XII.

PRELIMINARY QUANTITIES/ESTIMATES OF PROBABLE COST

Preliminary quantities and estimates of probable cost were calculated for stream and open channel
alternatives from Section V11 of this report.

The roadway improvement cost estimate was based on the existing roadway width. Any future
expansion of this roadway will need to be accounted for with an update to the included cost
estimates.

The following estimates of probable cost were prepared using standard cost estimate practices and it
is understood and agreed that these statements are estimates only.
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HALFF ASSOCIATES, Inc.
4000 Fossil Creek Boulevard

Fort Worth, Texas 76137
(817) 847-1422
CLIENT: City of Grand Prairie DATE: 8/30/2012
PROJECT Supplemental CWDMP for Fish Creek PREPARED BY: bp/sr
Garden Branch at Martin Barnes Road - Alt. 1 AVO: 27930
Total Replacement (stream station 57+22)
ESTIMATE OF PROBABLE COST
Total Unit Total
Item No. Description Unit | Quantity Cost Amount
Garden Branch at Martin Barnes Road Imp.
1 Mobilization LS 1 $20,000 $20,000
2 Traffic Control LS 1 $25,000 $25,000
3 Remove and Dispose Existing Bridge SF 250 $15 $3,750
4 New Bridge Construction SF 500 $70 $35,000
5 Sawcut for Removal of Pavement FT 100 $5 $500
6 Pavement Repair SF 2,500 $7 $17,500
7 Compacted Backfill (Select Material) CcY 1,000 $20 $20,000
8 Furnish and Install 24" Rock Rip-Rap CcY 100 $120 $12,000
9 Furnish and Install Turf Reinforcing Mat SY 1,000 $10 $10,000
10 Furnish and Install Seeding SY 1,000 $2 $2,000
Subtotal $145,750
25% Contingency $36,400
CONSTRUCTION TOTAL $182,000
Engineering, Surveying, and Environmental 10% of Construction $18,200
TOTAL $200,000
TOTAL ANNUAL $14,000

This statement was prepared utilizing standard cost estimate practices. It is understood and agreed that this
is an estimate only, and that the Engineer shall not be liable to Owner or to a third party for any failure to accurately

estimate the cost of the project, or any part thereof.




HALFF ASSOCIATES, Inc.
4000 Fossil Creek Boulevard

Fort Worth, Texas 76137
(817) 847-1422
CLIENT: City of Grand Prairie DATE: 8/30/2012
PROJECT: Supplemental CWDMP for Fish Creek PREPARED BY: bp/sr
Kirby Creek - Concrete Lined Channel Replacement AVO: 27930
Phase 1
ESTIMATE OF PROBABLE COST
Total Unit Total
Item No. Description Unit | Quantity Cost Amount

1 Site Mobilization LS 1 $20,000 $20,000
2 Remove/Dispose Concrete Channel CcY 500 $80 $40,000
3 Concrete Channel Replacement CcY 500 $300 $150,000

(Assumed concrete channel thickness of 5")
Subtotal $210,000
25% Contingency $52,500
CONSTRUCTION TOTAL $263,000

|

Engineering, Surveying, and Environmental Design 10% of Construction $26,300
TOTAL $290,000
TOTAL ANNUAL $21,000

This statement was prepared utilizing standard cost estimate practices. It is understood and agreed that this
is an estimate only, and that the Engineer shall not be liable to Owner or to a third party for any failure to accurately
estimate the cost of the project, or any part thereof.




HALFF ASSOCIATES, Inc.
4000 Fossil Creek Boulevard

Fort Worth, Texas 76137
(817) 847-1422

CLIENT: City of Grand Prairie DATE: 8/30/2012
PROJECT: Supplemental CWDMP for Fish Creek PREPARED BY: bp/sr
Willis Branch - Install Four Rock Chutes AVO: 27930
ESTIMATE OF PROBABLE COST
Total Unit Total
Item No. Description Unit | Quantity Cost Amount
1 Site Preparation/Access/Care of Water LS 1 $10,000 $10,000
2 Furnish and Install 24" Rock Rip-Rap CcY 120 $120 $14,400
3 Filter Fabric for 24" Rock Rip-Rap SY 240 $2 $480
4 3 'x 3' Gabions (PVC Wiring) CcY 20 $250 $5,000
5 Filter Fabric for 3 'x 3' Gabions SY 60 $2 $120
6 Channel Excavation CcY 150 $12 $1,800
7 Grass Sodding SY 50 $10 $500
Subtotal $32,300
25% Contingency $8,100
CONSTRUCTION TOTAL $40,000
|
Engineering, Surveying, and Environmental Design 10% of Construction $4,000
TOTAL for Individual Rock Chute $40,000
TOTAL for Four Rock Chutes $160,000
|
TOTAL ANNUAL $12,000

This statement was prepared utilizing standard cost estimate practices. It is understood and agreed that this
is an estimate only, and that the Engineer shall not be liable to Owner or to a third party for any failure to accurately
estimate the cost of the project, or any part thereof.




HALFF ASSOCIATES, Inc.
4000 Fossil Creek Boulevard

Fort Worth, Texas 76137
(817) 847-1422

CLIENT: City of Grand Prairie DATE: 8/30/2012
PROJECT: Supplemental CWDMP for Fish Creek PREPARED BY: bp/sr
Garden Branch - Install Three Rock Chutes AVO: 27930
ESTIMATE OF PROBABLE COST
Total Unit Total
Item No. Description Unit | Quantity Cost Amount
1 Site Preparation/Access/Care of Water LS 1 $10,000 $10,000
2 Furnish and Install 24" Rock Rip-Rap CcY 120 $120 $14,400
3 Filter Fabric for 24" Rock Rip-Rap SY 240 $2 $480
4 3 'x 3' Gabions (PVC Wiring) CcY 20 $250 $5,000
5 Filter Fabric for 3 'x 3' Gabions SY 60 $2 $120
6 Channel Excavation CcY 150 $12 $1,800
7 Grass Sodding SY 50 $10 $500
Subtotal $32,300
25% Contingency $8,100
CONSTRUCTION TOTAL $40,000
|
Engineering, Surveying, and Environmental Design 10% of Construction $4,000
TOTAL for Individual Rock Chute $40,000
TOTAL for Three Rock Chutes $120,000
|
TOTAL ANNUAL $9,000

This statement was prepared utilizing standard cost estimate practices. It is understood and agreed that this
is an estimate only, and that the Engineer shall not be liable to Owner or to a third party for any failure to accurately
estimate the cost of the project, or any part thereof.




HALFF ASSOCIATES, Inc.
4000 Fossil Creek Boulevard

Fort Worth, Texas 76137
(817) 847-1422

CLIENT: City of Grand Prairie DATE: 8/30/2012
PROJECT: Supplemental CWDMP for Fish Creek PREPARED BY: bp/sr
Garden Branch - Place 24" Rock Rip-Rap AVO: 27930

Downstream of Low Water Crossing (Station 26+15)

ESTIMATE OF PROBABLE COST
Total Unit Total
Item No. Description Unit | Quantity Cost Amount
1 Site Preparation/Access/Care of Water LS 1 $5,000 $5,000
2 Furnish and Install 24" Rock Rip-Rap CcY 60 $150 $9,000
3 Filter Fabric for 24" Rock Rip-Rap SY 500 $2 $1,000
Subtotal $15,000
25% Contingency $3,800
CONSTRUCTION TOTAL $19,000
|

Engineering, Surveying, and Environmental Design 10% of Construction $1,900
TOTAL $20,000
TOTAL ANNUAL $1,000

This statement was prepared utilizing standard cost estimate practices. It is understood and agreed that this
is an estimate only, and that the Engineer shall not be liable to Owner or to a third party for any failure to accurately
estimate the cost of the project, or any part thereof.




HALFF ASSOCIATES, Inc.
4000 Fossil Creek Boulevard

Fort Worth, Texas 76137
(817) 847-1422

CLIENT: City of Grand Prairie DATE: 8/30/2012
PROJECT: Supplemental CWDMP for Fish Creek PREPARED BY: bp/sr
Willis Branch - Remove Debris Dam and Place AVO: 27930

24" Rock Rip-Rap (Station 61+00)

ESTIMATE OF PROBABLE COST
Total Unit Total
Item No. Description Unit | Quantity Cost Amount
1 Site Preparation/Access/Care of Water LS 1 $7,500 $7,500
2 Removal of Debris Causing Dam LS 1 $5,000 $5,000
3 Furnish and Install 24" Rock Rip-Rap CcY 100 $120 $12,000
4 Filter Fabric for 24" Rock Rip-Rap SY 150 $2 $300
5 Grass Sodding SY 50 $10 $500
Subtotal $25,300
25% Contingency $6,300
CONSTRUCTION TOTAL $32,000
|

Engineering, Surveying, and Environmental Design 10% of Construction $3,200
TOTAL $40,000
TOTAL ANNUAL $3,000

This statement was prepared utilizing standard cost estimate practices. It is understood and agreed that this
is an estimate only, and that the Engineer shall not be liable to Owner or to a third party for any failure to accurately
estimate the cost of the project, or any part thereof.




HALFF ASSOCIATES, Inc.
4000 Fossil Creek Boulevard

Fort Worth, Texas 76137
(817) 847-1422
CLIENT: City of Grand Prairie DATE: 8/30/2012
PROJECT: Supplemental CWDMP for Fish Creek PREPARED BY: bp/sr
Kirby Creek - Concrete Lined Channel Replacement AVO: 27930
Phase 2
ESTIMATE OF PROBABLE COST
Total Unit Total
Item No. Description Unit | Quantity Cost Amount

1 Site Mobilization LS 1 $20,000 $20,000
2 Remove/Dispose Concrete Channel CcY 350 $80 $28,000
3 Concrete Channel Replacement CcY 350 $300 $105,000

(Assumed concrete channel thickness of 5")
Subtotal $153,000
25% Contingency $38,300
CONSTRUCTION TOTAL $191,000

|

Engineering, Surveying, and Environmental Design 10% of Construction $19,100
TOTAL $210,000
TOTAL ANNUAL $15,000

This statement was prepared utilizing standard cost estimate practices. It is understood and agreed that this
is an estimate only, and that the Engineer shall not be liable to Owner or to a third party for any failure to accurately
estimate the cost of the project, or any part thereof.




HALFF ASSOCIATES, Inc.

4000 Fossil Creek Boulevard

Fort Worth, Texas 76137
(817) 847-1422

CLIENT: City of Grand Prairie DATE: 8/30/2012
PROJECT: Supplemental CWDMP for Fish Creek PREPARED BY: bp/sr
Willis Branch - Construct Tieback Gabion Wall with AVO: 27930
Rock Rip-Rap Hardpoint - Abbington Lane
ESTIMATE OF PROBABLE COST
Total Unit Total
Item No. Description Unit | Quantity Cost Amount
Tieback Gabion Wall
1 Site Preparation/Access/Care of Water LS 1 $100,000 $100,000
2 Compacted Backfill (Select Material) CcY 1,400 $20 $28,000
3 Furnish and Install Gabion Basket Wall with Tiebacks CcY 500 $450 $225,000
4 Filter Fabric for Stepped Gabions SY 700 $2 $1,400
5 Fence Removal/Replacement LF 350 $25 $8,750
6 Miscellaneous Drainage Improvement LS 1 $15,000 $15,000
7 Grass Sodding SY 225 $10 $2,250
8 Furnish and Install Seeding SY 275 $2 $550
Rock Chute Constructed with Tieback Gabion Wall
1 Furnish and Install 24" Rock Rip-Rap CcY 100 $150 $15,000
2 Filter Fabric for 24" Rock Rip-Rap SY 150 $2 $300
3 3 'x 3' Gabions (PVC Wiring) CcY 15 $250 $3,750
4 Filter Fabric for 3 'x 3' Gabions SY 50 $2 $100
5 Channel Excavation CcY 150 $12 $1,800
6 Grass Sodding SY 50 $10 $500
Subtotal $402,400
25% Contingency $100,600
CONSTRUCTION TOTAL $503,000
Engineering, Surveying, and Environmental Design 10% of Construction $50,300
TOTAL $550,000
TOTAL ANNUAL $40,000

This statement was prepared utilizing standard cost estimate practices. It is understood and agreed that this
is an estimate only, and that the Engineer shall not be liable to Owner or to a third party for any failure to accurately
estimate the cost of the project, or any part thereof.




HALFF ASSOCIATES, Inc.
4000 Fossil Creek Boulevard
Fort Worth, Texas 76137

(817) 847-1422

CLIENT: City of Grand Prairie DATE: 8/30/2012
PROJECT: Supplemental CWDMP for Fish Creek PREPARED BY: bp/sr
Willis Branch - Construct Tieback Gabion Wall with AVO: 27930
Rock Rip-Rap Hardpoint - Whitman Lane
ESTIMATE OF PROBABLE COST
Total Unit Total
Item No. Description Unit | Quantity Cost Amount
Tieback Gabion Wall
1 Site Preparation/Access/Care of Water LS 1 $50,000 $50,000
2 Channel Excavation CcY 100 $12 $1,200
3 Compacted Backfill (Select Material) CcY 150 $20 $3,000
4 Furnish and Install Gabion Basket Wall with Tiebacks CcY 250 $450 $112,500
5 Filter Fabric for Stepped Gabions SY 500 $2 $1,000
6 Fence Removal/Replacement LF 150 $25 $3,750
7 Miscellaneous Drainage Improvement LS 1 $5,000 $5,000
8 Grass Sodding SY 200 $10 $2,000
9 Furnish and Install Seeding SY 350 $2 $700
Rock Chute Constructed with Tieback Gabion Wall
1 Furnish and Install 24" Rock Rip-Rap CcY 100 $150 $15,000
2 Filter Fabric for 24" Rock Rip-Rap SY 150 $2 $300
3 3 'x 3' Gabions (PVC Wiring) CcY 15 $250 $3,750
4 Filter Fabric for 3 'x 3' Gabions SY 50 $2 $100
5 Channel Excavation CcY 100 $12 $1,200
6 Grass Sodding SY 50 $10 $500
Subtotal $200,000
25% Contingency $50,000
CONSTRUCTION TOTAL $250,000
Engineering, Surveying, and Environmental Design 10% of Construction $25,000
TOTAL $280,000
TOTAL ANNUAL $20,000

This statement was prepared utilizing standard cost estimate practices. It is understood and agreed that this
is an estimate only, and that the Engineer shall not be liable to Owner or to a third party for any failure to accurately
estimate the cost of the project, or any part thereof.




HALFF ASSOCIATES, Inc.
4000 Fossil Creek Boulevard
Fort Worth, Texas 76137

(817) 847-1422

CLIENT: City of Grand Prairie DATE: 8/30/2012
PROJECT: Supplemental CWDMP for Fish Creek PREPARED BY: bp/sr
Kirby Creek - Construct Tieback Gabion Wall at AVO: 27930
Windhurst Drive & Brandon Street
ESTIMATE OF PROBABLE COST
Total Unit Total
Item No. Description Unit | Quantity Cost Amount
Tieback Gabion Wall along 410, 414 & 430 Windhurst
1 Site Preparation/Access/Care of Water LS 1 $20,000 $20,000
2 Furnish and Install Gabion Basket Wall with Tiebacks CY 1,500 $450 $675,000
3 Filter Fabric for Stepped Gabions SY 3,200 $2 $6,400
4 Channel Excavation CcY 1,650 $12 $19,800
5 Gulley Erosion Repair at 430 Windhurst LS 1 $5,000 $5,000
6 Fence Removal/Replacement LF 550 $25 $13,750
Tieback Gabion Wall along 505 Brandon
1 Site Preparation/Access/Care of Water LS 1 $8,000 $8,000
2 Furnish and Install Gabion Basket Wall with Tiebacks CcY 380 $450 $171,000
3 Filter Fabric for Stepped Gabions SY 900 $2 $1,800
4 Channel Excavation CcY 420 $12 $5,040
5 Fence Removal/Replacement LF 120 $25 $3,000
Subtotal $928,790
25% Contingency $232,200
CONSTRUCTION TOTAL $1,161,000
Engineering, Surveying, and Environmental Design 10% of Construction $116,100
TOTAL $1,280,000
TOTAL ANNUAL $93,000

This statement was prepared utilizing standard cost estimate practices. It is understood and agreed that this
is an estimate only, and that the Engineer shall not be liable to Owner or to a third party for any failure to accurately
estimate the cost of the project, or any part thereof.




HALFF ASSOCIATES, Inc.
4000 Fossil Creek Boulevard

Fort Worth, Texas 76137
(817) 847-1422

CLIENT: City of Grand Prairie DATE: 8/30/2012

PROJECT: Supplemental CWDMP for Fish Creek PREPARED BY: bp/sr

Kirby Creek - Slope Reconstruction at Estate Drive AVO: 27930
Alternative A

ESTIMATE OF PROBABLE COST
Total Unit Total
Item No. Description Unit | Quantity Cost Amount

1 Site Preparation/Access/Care of Water LS 1 $14,000 $14,000

2 Excavation for Natural Slope Section CcY 8,200 $15 $123,000

3 Compacted Backfill (Select Material) CcY 12,700 $20 $254,000

4 Excavation for Gabion Mattress Section CcY 450 $10 $4,500

5 Furnish and Install 12" Gabion Mattress CcY 450 $275 $123,750

6 Filter Fabric for 12" Gabion Mattress SY 1,300 $2 $2,600

7 Concrete Flume at French Drain SY 40 $150 $6,000

8 Fence Repair LS 1 $3,000 $3,000

Subtotal $530,850

25% Contingency $132,700

CONSTRUCTION TOTAL $664,000

Engineering, Surveying, and Environmental Design 10% of Construction $66,400

TOTAL $730,000

TOTAL ANNUAL $53,000

This statement was prepared utilizing standard cost estimate practices. It is understood and agreed that this

is an estimate only, and that the Engineer shall not be liable to Owner or to a third party for any failure to accurately

estimate the cost of the project, or any part thereof.




HALFF ASSOCIATES, Inc.
4000 Fossil Creek Boulevard

Fort Worth, Texas 76137
(817) 847-1422

CLIENT: City of Grand Prairie DATE: 8/30/2012

PROJECT: Supplemental CWDMP for Fish Creek PREPARED BY: bp/sr

Kirby Creek - Slope Reconstruction at Estate Drive AVO: 27930
Alternative B

ESTIMATE OF PROBABLE COST
Total Unit Total
Item No. Description Unit | Quantity Cost Amount

1 Site Preparation/Access/Care of Water LS 1 $14,000 $14,000

2 Excavation for Natural Slope Section CcY 8,200 $15 $123,000

3 Compacted Backfill (Select Material) CcY 15,200 $20 $304,000

4 Excavation for Gabion Mattress Section CcY 450 $10 $4,500

5 Furnish and Install 12" Gabion Mattress CcY 900 $275 $247,500

6 Filter Fabric for 12" Gabion Mattress SY 2,600 $2 $5,200

7 Concrete Flume at French Drain SY 40 $150 $6,000

8 Fence Repair LS 1 $3,000 $3,000

Subtotal $707,200

25% Contingency $176,800

CONSTRUCTION TOTAL $884,000

Engineering, Surveying, and Environmental Design 10% of Construction $88,400

TOTAL $970,000

TOTAL ANNUAL $70,000

This statement was prepared utilizing standard cost estimate practices. It is understood and agreed that this

is an estimate only, and that the Engineer shall not be liable to Owner or to a third party for any failure to accurately

estimate the cost of the project, or any part thereof.




HALFF ASSOCIATES, Inc.
4000 Fossil Creek Boulevard

Fort Worth, Texas 76137
(817) 847-1422

CLIENT: City of Grand Prairie DATE: 8/30/2012
PROJECT: Supplemental CWDMP for Fish Creek PREPARED BY: bp/sr
Willis Branch - Place 24" Rock Rip-Rap Around AVO: 27930
Private Drive Culvert (Station 10+95)
ESTIMATE OF PROBABLE COST
Total Unit Total
Item No. Description Unit | Quantity Cost Amount
1 Site Preparation/Access/Care of Water LS 1 $10,000 $10,000
2 Removal of Existing Broken Concrete LS 1 $5,000 $5,000
3 Furnish and Install 24" Rock Rip-Rap CcY 175 $120 $21,000
4 Filter Fabric for 24" Rock Rip-Rap SY 250 $2 $500
5 Channel Excavation CcY 75 $12 $900
6 Grass Sodding SY 100 $10 $1,000
Subtotal $38,400
25% Contingency $9,600
CONSTRUCTION TOTAL $48,000
|
Engineering, Surveying, and Environmental Design 10% of Construction $4,800
TOTAL $50,000
TOTAL ANNUAL $4,000

This statement was prepared utilizing standard cost estimate practices. It is understood and agreed that this
is an estimate only, and that the Engineer shall not be liable to Owner or to a third party for any failure to accurately
estimate the cost of the project, or any part thereof.
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City of Grand Prairie Supplemental CWDMP for Fish Creek

XI11. EVALUATION & PRIORITIZATION/PHASING & IMPLEMENTATION

A EVALUATION & PRIORITIZATION

Halff Associates developed one (1) stream and open channel alternative for this
supplemental report to the City-wide Drainage Master Plan for Fish Creek that is described
in detail in Section VII of this report. A process of assigning ranking factors is typically
utilized to rank short-term and long-term priority projects based on criteria from Section
I1.G of the City of Grand Prairie City-Wide Drainage Master Plan Road Map. Even though
there is only one open channel alternative included in this watershed, ranking criteria was
still assigned to allow this project to be incorporated into the owverall City-wide
implementation plan. Table XIlI-1 at the end of Section XIII shows the ranking criteria
assigned to Martin Barnes Road. The following is a brief summary of the criteria and
methodology utilized to rank short-term and long-term priority projects.

1. Ranking Criteria:

i. Number of properties/structures benefited — The number of structures benefited by
the reduction in flood damage was determined for each proposed CIP. Due to the
lack of development at the majority of proposed CIP locations, there were no
structures benefited by the reduction in flood damage.

ii. Estimates of probable cost — A preliminary cost-estimate was determined for each
proposed CIP and then categorized as follows:
e Small Projects — Less than $500,000
e Medium Projects - $500,000 to $1,500,000
e Large Projects — $1,500,000 to $5,000,000
e Extra-Large Projects — $5,000,000 to $10,000,000
e Super Size Projects — Greater than $10,000,000

iii. Roadway Type Benefited — Each proposed CIP roadway was categorized based on
existing roadway type. Categories include HWY, P7U, P6D, P4D, P3U, M5U,
M4U, M3U, C2U, and No Roadway (if no roadway benefits are included with
project).

iv. Roadway Flood Event Protection — The level of flood protection, if no
improvements were made, was determined for each proposed CIP roadway crossing.
Halff Associates described existing roadway crossing protection based on the
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City of Grand Prairie Supplemental CWDMP for Fish Creek

following storm events: 2-year, 5-year, 10-year, 25-year, 50-year, or 100-year
(existing).

v. Roadway Citizens Protected/Impacted — Per Ranking Factor #3 below, an
approximate percentage of total roadway citizens impacted was determined for each

proposed CIP if no improvements were made.

vi. Ultimate 100-Year Discharge — The ultimate 100-year discharge was determined for
each proposed CIP location.

2. Ranking Methodology:

I. Ranking Factor #1- The initial ranking factor was based on the estimate of
probable cost versus the number of properties/structures benefited:

: - . No. of Properties/Structures Benefited
Determine Initial Ranking ah 3 T
Eactor Hig Medium Sma
> 10 5to 10 <5
Small
< $500k ! 2 3
. Medium
Setimate | $500k - $1.5Mil 2 3 4
Probable Large i 3 4 5
Cost ($) > $1.5Mi
X-Large (> $5M) 6 7 8
Super-Size
(>$10M) ° 10 1

ii. Ranking Factor #2 - A second ranking factor was determined 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.
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City of Grand Prairie

Supplemental CWDMP for Fish Creek

Step 1 — Determine Existing Roadway Type

Roadway Type

HWY

P7U

P6D

P4D

P3U

M5U

M4U

M3U

cau

Step 2 — Determine Existing Conditions Roadway Flood Event Protection and

Percentage of Roadway Citizens Protected

Roadway Flood Event Protection | Percentage of Citizens 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%

Step 3 — Determine Percentage of Roadway Citizens Impacted

100% minus percentage of citizens protected
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City of Grand Prairie

Supplemental CWDMP for Fish Creek

Step 4 — Determine Number of Roadway Citizens Impacted

Roadway Type Benefited Percentage of Citizens Protected
HWY 20800
e 19720
e 11700
e 2800
I 5160
MSU ________________ 8150
TR 5760
TR 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)]

o NCTCOG LOS™

£ § % ]

£ g NCTCOG Classification § & ,'.._._‘E § g [ o [5] Current UDC

X 3 €285 8 3 8| “LOSC" Traffic

58 H 8- - = Yolume

G0 T
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 ArteriakUndiv 3 700 21,000 16,800 13,650 18,000
M5U Minor Artenal 5 650 32,500 26,000 21,125 28,000
M4U Minor Arterial 4 650 26,000 20,800 16,900 22,000
M3U 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)" .65

Step 5 — Divide Cost to Benefit of Roadway Number of Citizens Impacted

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

Step 6 — Develop Second Ranking Factor with highest rank being the lowest cost

to benefit ratio
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City of Grand Prairie

Supplemental CWDMP for Fish Creek

Ranking Factor #3 — A third ranking factor was determined based on the total
tax value of all the properties with structures that are benefited by the project
from Ranking Factor #1. The Third Ranking Factor was based on the table
below.

Total Tax Value of Third
Properties with 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 0

= $1,100,000 10

= $1.,000,000 11

= 5900,000 12

= $200,000 13

= 5$700,000 14

= 5600,000 15

= $300,000 16

= 5400000 17

= 5300000 18

= 5200000 19

010 5199209 20

iv. Initial Ranking - A total ranking factor was determined using the summation of

Ranking Factors #1, #2, and #3. The initial ranking of proposed CIPs was
determined with the top ranked (#1) project having the lowest total ranking
factor.

Final Ranking - If two or more projects had the same initial ranking, the
projects were sorted further using the ultimate 100-year discharge at each
project location. The higher ranked of these projects was the one with the
greatest ultimate 100-year discharge at the project location. If two projects in
different watersheds had the same initial ranking and similar ultimate 100-year
discharges (within 500 cfs) then the projects were ranked in order of the lowest
estimate of probable cost.
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City of Grand Prairie Supplemental CWDMP for Fish Creek

B. PHASING & IMPLEMENTATION

1. Final Short-term Priorities Implementation

Short-term Priority CIPs could generally be described as those projects with an

initial ranking factor of 1, 2, or 3 from the matrix under Ranking Factor #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:

e Public or private participation in funding and implementation

e Drainage right-of-way or easement needs

e Permitting — FEMA, NCTCOG, U.S. Army Corps of Engineers, Texas
Commission on Environmental Quality (TCEQ), or Environmental Protection
Agency (EPA)

e Public or neighborhood meetings to describe project and receive citizen
feedback

e Adherence of project to City’s ordinances and standards for construction

2. Final Long-term Plan Implementation

All other CIPs not classified as Short-term priorities will be considered Long-term
CIPs. 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 CIPs.

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

e All the Short-term issues listed above

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

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

e 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

e 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
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flood hazard. Recommend pursuit of City funding, if available, or associated
grants (see CWDMP Roadmap Section 11.D — Funding Opportunities), if
applicable

Enforce new and/or improved development standards to restrict future
development in flood hazard areas
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Table XIlI-1 Stream and Open Channel Capital Improvement Projects
Supplemental City-wide Drainage Master Plan for Fish Creek

City-Wide Drainage Master Plan for Joe Pool Lake (W.0.#581.40)

Sum of 1st, - . .
Step 1 - Initial Ranking Factor - Estimate of ) ) B \ Séep 3f'tT:):° Valuetof 2nd, and 3rg | Iitial 100-Year Ultimate Final
Proiect Size & Short- 1 Step 2 - Second Ranking Factor - Cost to Benefit of Roadway Number of Citizens Impacted enetited Froperty _ Rank - Discharge at CIP Rank -
] Probable Cost vs. # Structures Benefited S 7 Factors - Step Step 4 Location - Steb 5 Step 6
Capital Improvement Project Term/Long-Term tructures 4 ep P ep
Cost 1o
Benefit Tax Value of
Roadway Roadway % | Roadway % | Roadway # Roadway # Property
Flood Event Citizens Citizens Citizens Citizens Structures Ultimate
# Structures Cost 1st Factor ' | Type | Protection | Protected® | Impacted* | Impacted® | Impacted ® 2nd Factor Benefited | 3rd Factor Total Rank & Qo Sorting ° | Rank "°
1 |Alt. 1 - Martin Barnes Road at Garden Branch Small/Long-Term 0 $200,000 3 R2U 10 50% 50% 1365 $146.52 1 $0 20 24 1 1,250 1

1 Refer to City-Wide Drainage Master Plan Road Map, Section II.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 I1.G - Implementation Plan - Step 6
Additional 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
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Table XIlI-2 Stream Stability Capital Improvement Projects
Preliminary Short-Term Priorities & Long-Term Implementation

Rank| Stream | Capital Improvement Project | Short-Term/Long-Term | Public/Private | Probable Cost
Kirb C te Lined Ch I
1 oy [roncrete tned Lhanne Short-Term Public $290,000
Creek [Replacement - Phase 1
Willis .
2 Install Rock Chutes Short-Term Public $160,000
Branch
Garden .
3 Install Rock Chutes Short-Term Public $120,000
Branch
Garden Place 24" Rock Rip-Rap .
4 Branch Downstream of Low Water Short-Term Public $20,000
Crossing
Willi R Debris D d Pl
5 TS remove Liebrls Pam and Face Short-Term Public $40,000
Branch |24" Rock Rip-Rap
Kirb C te Lined Ch I
6 oy [roncrete tned Lhanne Long-Term Public $210,000
Creek [Replacement - Phase 2
Willi Gabion S| Protection -
7 IS ablon Slope Frotection Long-Term Private $550,000
Branch |Abbington Lane
Willi Gabion S| Protection -
8 IS =ablon Slope Frotection Long-Term Private $280,000
Branch |Whitman Lane
Kirby [Gabion Slope Protection - i
9 Long-T Privat 1,280,000
Creek [Windhurst & Brandon ong-term rivate 2
Kirb S| R truction Alt ti
10 oy [>lope Reconstruction Alternative Long-Term Private $730,000
Creek |A - Estate Drive
Kirb S| R truction Alt ti
11 oy ope econ§ ruction Alternative Long-Term Private $970,000
Creek [B - Estate Drive
12 Willis  [Place 24" Rock Rip-Rap Around Long-Term Private $50,000
Branch [Culvert at Private Drive 8 ’
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XIV. SHORT TERM PRIORITIES & LONG TERM PLAN

A.

SHORT-TERM PRIORITIES IMPLEMENTATION

There are five (5) short-term capital improvement projects identified within this
supplemental report to the City-wide Drainage Master Plan for Fish Creek. All five short-
term CIPs are stream stability alternatives intended to protect public infrastructure and
prevent future erosion to stream beds and stream banks. The erosion hazard setback zone
referenced in Section 1X of this report has been delineated by Halff Associates for Garden
Branch, Kirby Creek, and Willis Branch and is included on the DVD in Appendix F of this
report. It is recommended that the setback shapefile be utilized to help manage future
development in each studied watershed. Table XI1V-1 below lists each short-term CIP along
with stream name, location, and proposed improvements. See Table 1X-1 in Section IX of
this report for the prioritized ranking of each stream stability alternative.

Table X1V-1 - Short-Term Priority CIP Alternatives

. . Publi
Stream Location Proposed Alternative u.b ic/
Private
Reaches 4 Refer to th :
. cac es. & 6 (Refer c.) ¢ Concrete Lined Channel Replacement .
Kirby | Alternative Workmaps in _ Phase 1 Public
Appendix A for reach locations)
i + + +
Willis Stations 18+25, 32+40, 44+75 & Install Rock Chutes Public
66+50
Garden | Stations 13+50, 34+90 & 61+40 | Install Rock Chutes Public
Garden | Station 26+15 Place 24 R(?Ck Rip-Rap DS of Low Public
Water Crossing
Willis | Station 61+00 Removg Debris Dam and Place 24 Public
Rock Rip-Rap

LONG-TERM PLAN IMPLEMENTATION

There are eight (8) long-term CIPs identified within this supplemental report to the City-
wide Drainage Master Plan for Fish Creek. Seven of the long term CIPs are stream stability
alternatives. Table XIV-2 below lists each long-term stream stability CIP along with stream
name, location, and proposed improvements. All long-term stream stability CIPs are
considered “private” except for the Phase 2 concrete lined channel replacement along Kirby
Creek. See Table IX-1 in Section 1X of this report for the prioritized ranking of each stream
stability alternative.
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Table XI1V-2 — Long-Term Stream Stability CIP Alternatives

. . Publi
Stream Location Proposed Alternative u_b ¢
Private
Reaches 1, 2 Refer t .
. eaches =, X 3 &5 (Refe : © Concrete Lined Channel Replacement .
Kirby | the Alternative Workmaps in Phase 2 Public
Appendix A for reach locations)
Willis | 2324 Abbington Lane Gabion Slope Protection Private
Willis | 4106 Whitman Lane Gabion Slope Protection Private
Kirby Windhurst Drive & Brandon Gabion Slope Protection Private
Street
Kirby | Between 528 & 536 Estate Drive | Slope Reconstruction — Alt. A Private
Kirby | Between 528 & 536 Estate Drive | Slope Reconstruction — Alt. B Private
Willis | Private Drive (Station 10+95) E;ISS er2t4 Rock Rip-Rap Around Private

There is one long-term stream and open channel CIP located along Garden Branch. The
proposed bridge re-sizing at Martin Barnes Road along Garden Branch should be considered
by the City as a long-term project since the proposed alternative does not directly benefit
any structures. A benefit-to-cost ratio could not be calculated because there are no directly
quantifiable benefits from the roadway improvement alternatives at this time.

Table XIV-3 - Long-Term Stream and Open Channel CIP Alternatives

Stream Location Proposed Alternative Pu.b“C/
Private
Elevate minimum Top of Road to
Garden | Martin Barnes Road 537.00" — Remove 10’ x 10’ box Public
culvert and construct a 20’ bridge span

Prior to implementation of this long-term CIP, Halff Associates recommends a “passive”
approach to warning citizens of potential danger due to flooding at Martin Barnes Road. A
passive flood warning approach involves the placement of flood warning signage at
potentially overtopped roadway crossings. An “active” approach involves incorporating a
roadway crossing into the City’s flood warning system; however, this is not recommended
at this time for Martin Barnes Road since the time from the rainfall event to the peak
discharge at Martin Barnes does not allow enough lead time to be included in the City’s
current active flood warning system. Improved methods of incorporating this crossing to
the active flood warning system could be evaluated.

Page XIV-2







City of Grand Prairie Supplemental CWDMP for Fish Creek

XV.

MASTER PLAN STUDY WRAP-UP & RECOMMENDATIONS

This supplemental report to the City-wide Drainage Master Plan for Fish Creek provides
comprehensive, updated technical data for the management of the Garden Branch, Kirby Creek, and
Willis Branch watersheds and their tributaries. This report addresses existing flooding, erosion, and
sedimentation problems within the watershed and provides planning alternatives and design
concepts to help alleviate potential damages. The information presented in this report will provide
the City of Grand Prairie with the necessary updated drainage information to coordinate future
development and help minimize existing and potential flood damages within each studied
watershed.

Based on the findings of this report, Halff Associates recommends the following actions:

A.

STREAMS AND OPEN CHANNELS

No structures are currently inundated by the 100-year floodplain in the Garden Branch,
Kirby Creek, or Willis Branch watershed. The proposed re-sizing of the Martin Barnes
Road crossing along Garden Branch serves to mitigate roadway flooding and does not
directly benefit any structures. Halff recommends that the City include this alternative in the
evaluation of future Capital Improvement Projects and place flood warning signage at
Martin Barnes Road until this alternative can be implemented.

STREAM BANK STABILITY

Five (5) short-term stream stability alternatives located in Table XIV-1 were developed
between Garden Branch, Kirby Creek, and Willis Branch to protect public infrastructure and
prevent future erosion to stream beds and stream banks. Halff recommends that the City
implement these alternatives in order of their ranking provided in Section IX of this report.
Halff also recommends that the City adopt the Erosion Hazard Setbacks delineated as part of
this study to manage new development in each studied watershed.

MAINTENANCE

Maintenance should be considered an ongoing task in the Garden Branch, Kirby Creek, and
Willis Branch watersheds and should follow the recommendations of the City of Grand
Prairie City-Wide Drainage Master Plan Road Map Section F.6.

Page XV-1



City of Grand Prairie Supplemental CWDMP for Fish Creek

1. Storm Drain Outfalls

Refer to Section XI of the City-wide Drainage Master Plan for Fish Creek developed
by RPS Espey Consultants for the condition of each outfall located within the
Garden Branch, Kirby Creek, and Willis Branch watersheds. Halff Associates
recommends the City proceed with maintenance and repairs for the outfalls with a
condition of poor as soon as possible. Remedial maintenance of the fair outfalls and
continued field inspection for the good outfalls should be conducted in a regularly
scheduled cycle determined by the City.

2. Detention Ponds

Refer to Section X of the City-wide Drainage Master Plan for Fish Creek performed
by RPS Espey Consultants for the condition of detention ponds located within the
Garden Branch, Willis Branch, and Kirby Creek watersheds. Halff Associates
performed a visual inspection of the regional pond located along Kirby Creek just
west of Robinson Road in August 2012. The regional detention pond was in good
condition and no corrective maintenance is needed at this time. Halff recommends
remedial maintenance of the fair condition detention ponds and continued field
inspections for good condition detention ponds should be conducted in a regularly
scheduled cycle determined by the City.

D. FUTURE STUDIES & REPORT UPDATES

Future studies and technical data should be incorporated into this report as they become
available. Maintenance of this CWDMP document will be critical to keeping the document
accurate and current. Future LOMRs and watershed studies should be included as
attachments in this same document. Final hydrology and hydraulic models should be added
to Appendix F.
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