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September 8, 2004 
 
City of Dallas 
Department of Public Works and Transportation 
Oak Cliff Municipal Center 
320 E. Jefferson Blvd. 
Dallas, TX  75203 
 
Attention: David Dybala, P.E. 
 Director of Public Works and Transportation 
 
 Re: Elm Fork Floodplain Management Study 
 
 
Mr. Dybala: 
 
We are pleased to submit this report on the floodplain management study of the 
Elm Fork River as authorized by City Council Resolution No. 00-2131 dated June 
28, 2000.  The study was adopted by the Council on November 12, 2003, by City 
Council Resolution No. 03-3152. 
 
This report provides the City of Dallas with an assessment of the existing 
conditions of the stream and adjacent floodplain, identifies current storm water 
related problems, makes recommendations for solutions to these problems and 
provides a management plan for the development of the floodplain areas and the 
preservation of significant environmental resources within the City. 
 
It has been a privilege for Freese and Nichols, Inc., to perform this study 
because of both its engineering challenge and its potential to serve the people of 
Dallas.  We hope this report will meet the City’s needs of implementing an 
effective storm water management guide for the Elm Fork to the Trinity River 
and its three tributaries Daniels Creek, Wesco Channel and Richards Branch. 
 
Sincerely, 
 
Freese and Nichols, Inc. 
 
 
 
Alan D. Greer, P.E. 
Regional Vice President 
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Introduction 
 
Freese and Nichols, Inc. (FNI) was retained by the City of Dallas to provide 
engineering, surveying and environmental services for the Elm Fork Floodplain 
Management Study.  The study deliverables include local watershed 
management for three tributaries in the Elm Fork area, Richards Branch, Wesco 
Channel and Daniels Creek, and development of a storm water management 
concept for the entire study area. The report also addresses recreational 
opportunities, environmental restoration opportunities, transportation linkage 
and land use plans that support the flood control and economic development 
concepts.  The figure below highlights the study area, which extends from Royal 
Lane on the north to SH183 on the south.  The study encompasses a unique 
stretch of the Elm Fork, which is fairly inaccessible to the public and has 
segments of the river in a natural, untouched state intermingled with existing 
industrial and recreational uses, all within the floodplain.  This study provides a 
comprehensive plan to maximize the opportunities and preserve the 
environment.   
 

 
 

Figure 1.  Project Location Map 
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Frequent flooding occurs in the Stemmons North Industrial District as a result of 
both backwater from the Elm Fork and insufficient conveyance in the local 
tributaries.  During many storm events the local tributaries experience significant 
amounts of backwater as a result of the Elm Fork flooding.  The backwater can 
rise to such an extent that it causes flooding in upstream portions of the 
tributaries.  Compounding the problem are undersized channels and culverts in 
many reaches.  As shown in Exhibit A, the flooding of the study area is extensive 
including inundation of approximately 932 acres and entering 101 structures 
based on the 2002 topography provided through the North Central Texas Council 
of Governments (NCTCOG).  Refer to Appendix A Purpose and Methodology for 
additional information regarding background information and the approach 
utilized in this study. 
 
 
Public Involvement 
 
To gain knowledge of the community’s vision for the Elm Fork corridor and for 
future land use needs, Freese and Nichols, Inc. (FNI) utilized an extensive public 
involvement plan including public meetings, development of a public advisory 
committee, stakeholder meetings, newsletters and a project website.  Our goals 
for public involvement included capturing the community’s visions for the area, 
gaining feedback on current flooding conditions, gaining feedback on future land 
use development and recreational amenities, as well as creating a sense of 
ownership and acceptance by stakeholders.  The public advisory committee 
along with the stakeholders in the Stemmons North Industrial District helped the 
project team evaluate several options including a Luna Road levee, a major 
channel through the Walnut Hill Landfill area, buyout of the landfill area for 
construction of a mega-park and ring levees to protect all or parts of the study 
area.  Refer to Appendix B Public Involvement and Coordination for additional 
information regarding consensus building and coordination with stakeholders. 
 
 
Planning 
 
The proposed land uses shown in Exhibit B work to preserve the existing natural 
areas including the Elm Fork forest while allowing for re-development of the old 
landfill area and the current industrial areas.  Based on the proposed land uses, 
the study area will encompass 1,900 acres of land dedicated to recreational uses 
and environmental preservation and restoration while 2,250 acres will remain 
industrial and commercial in nature.  The following sections will discuss the 
recreational improvements and new amenities in more detail. 
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Corridor Development Certificate Issues 
 
Development in the Elm Fork corridor is managed through the Trinity River 
Corridor Development Certificate (CDC) process.  The CDC process was 
conceived as a means of protecting cities and counties from adverse impacts due 
to encroachments into the floodplains of the West Fork, Elm Fork, and mainstem 
of the Trinity River.  As NCTCOG began preparation of the 3rd Edition of the CDC 
Manual, it was decided the Stemmons North Industrial District would be included 
in the “Regulatory Zone” (refer to Figure 2, CDC Regulatory Zone Map), meaning 
a CDC permit would be required for all development sites within the area’s 
floodplain.  The area had previously been exempted because a levee along Luna 
Road had been proposed since 1965.  In 1999, however, the Corps of Engineers 
announced the project did not appear to meet the criteria for Federal 
participation. 

 
Figure 2.  CDC Regulatory Zone Map 
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Sites in the Stemmons North Industrial District have existing fill permits not fully 
completed.  These permits were approved from 1972 to 1999 and were 
coordinated with the City’s floodplain ordinance, therefore, the permits were 
“grandfathered” into the original CDC Manual.  Currently the City requires the 
permitted fill to be completed by December 2004 or the permits will be void.     
 
Adding a requirement for a CDC permit would cause a large portion of each site 
to be rendered undevelopable because of the valley storage preservation 
requirements.  The City requested the Corps evaluate various development 
scenarios to determine the impacts on flood conditions along the Elm Fork due to 
completing fill permits.  The analyses showed that for completion of the existing 
fill permits, impacts were minimal.  Further analysis, including completion of the 
existing fill permits along with the recommended Elm Fork Project, indicate the 
hydrologic and hydraulic impacts to be insignificant.  NCTCOG and the CDC 
members have agreed the best method for including these fill permits in the 3rd 
Edition of the CDC Manual is for Dallas to grant a variance for the total of the 
remaining permits.  Staff will recommend approval of the variance to the City 
Council in the near future.  Refer to Appendix C Corridor Development 
Certification for additional information regarding this regulatory program and its 
role in this study. 
 
 
Flood Management Projects 
 
Based on input received during the public involvement process and using the 
CDC development criteria, FNI developed a plan identifying several 
improvements related to floodplain management.  The improvements are 
illustrated in the exhibits located at the end of this report.  The overall plan, 
shown in Exhibit C, protects the Daniels Creek area and leaves significant 
portions of the other watersheds in their current state in terms of flooding 
conditions.  Where added conveyance in the tributaries is beneficial, local 
improvements are proposed.  These proposed local improvements in the 
Richards Branch and Wesco Channel upper reaches are typically beyond the 
effects of the Elm Fork backwater.  As a result much of their floodplains will 
remain unchanged.  Refer to Appendix D Flood Management Projects for 
additional detail regarding preliminary analyses, alternatives considered and the 
recommended Elm Fork, Richards Branch, Wesco Channel and Daniels Creek 
improvement projects.  
 
Richards Branch (Exhibit D):  The area north of Royal Lane and Emerald will be 
provided 100-year flood protection with the channel improvements listed below.  
The remaining floodplain south of Royal Lane will not be protected from 100-year 
flooding. 
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• Project R1 includes widening the dimensions and lowering the flow line of the 
existing concrete channel north of Royal Lane to IH35.  It would be widened 
to a 20 foot bottom width and a 70 foot top width and the flowline would be 
lowered and concrete-lined. 

• Project R2 widens the channel south of Royal Lane to Joe Field to a 40 foot 
bottom width and 100 foot top width.  The channel would remain grass-lined. 

• Project R3 replaces the structure at the BNSF railroad crossing. 
 
Wesco Channel (Exhibit E):  A portion of the watershed will be provided 100-year 
flood protection with a combination of the improvements and land acquisitions 
listed below. 
 
• Project W1 would replace the culvert at Fabens in the northern reach with 

five 6-foot x 5-foot box culverts. 
• Project W2 would replace the culvert at IH35 with three 9-foot x 6-foot box 

culverts. 
• Project W3 includes constructing a new culvert at the Luna Road crossing. 
 
Daniels Creek (Exhibit F):  The area will be provided 100-year flood protection 
from the Elm Fork with a combination of a 100-year earthen levee and by-pass 
swale.  The recommendation is for the improvements to be designed and 
constructed in accordance with FEMA regulations allowing the lower portion of 
the Daniels watershed to be removed from the 100-year floodplain on the FEMA 
Flood Insurance Rate Maps (FIRMs). 
 
• Project D1 includes acquisition of land along Luna Road south of Northwest 

Highway. 
• Project D2 involves constructing a by-pass swale as shown in Exhibit C.  The 

alignment was developed to minimize impacts to the environmentally 
sensitive areas adjacent to the Elm Fork while also minimizing buyout of the 
industrial properties that will be protected from flooding.  The proposed 
swale will start near the small lake north of California Crossing Park and 
continue east crossing under Luna Road.  It will then continue south parallel 
to Luna Road on the east side of the street.  The swale then follows the 
edge of the preserve area to a termination point between Wildwood Road 
and Loop 12.  The swale will cross the BNSF/DART Railroad line requiring 
boring culverts through the existing embankment.  (The initial design called 
for widening the railroad bridge at this location as a cooperative project with 
Dallas Area Rapid Transit (DART).  However, since DART has indicated it has 
no plans in the foreseeable future to improve this structure an alternative 
solution using culverts was developed).  The swale will also cross Luna Road, 
California Crossing and Wildwood Road.  These culverts will pass normal low 
flows but will be inundated during 100-year Elm Fork events.  The swale will 
have a top width of 200 feet with shallow, flat side slopes of 4:1 
(horizontal:vertical), and varying depths up to 9’. 
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• Project D3 involves constructing a levee at the lower portion of Daniels Creek 
to prevent back flow from the Elm Fork.  The project also includes a storm 
water pump station in order to remove local floodwaters from the area as 
depicted in Exhibit F. 

• Project D4 involves reconstruction of Manana Drive and Spangler Road to 
raise the streets above the 100-year water surface elevation of the Elm Fork 
as illustrated in Exhibit C.  The project includes a culvert replacement, 
various retaining walls, and addition and/or modifications to the local 
drainage systems. 

• Project D5 requires a floodwall to be constructed at the intersection of IH35 
and the BNSF Railroad at the northern edge of the Daniels watershed in the 
location shown on Exhibit F.  This wall would prevent water from traveling 
under IH35 from the east along the low railroad right-of-way and entering 
the protected area. 

 
The following table summarizes the benefits of the proposed projects.  This table 
includes areas that have been subdivided into the three major tributary 
watersheds. 

Table 1  Improvement Benefits 

  Richards 
Branch 

Wesco 
Channel 

Daniels 
Creek** 

Total 
Project 

Currently in Floodplain 11 32 58 101 
Removed from Floodplain* 3 4 55 62 

Structures 

Remaining in Floodplain 8 28 3 39 
Currently in Floodplain 231 203 194 628 
Removed from Floodplain 154 133 120 407 

Parcels 

Remaining in Floodplain 77 70 74 221 
Currently in Floodplain 191 503 238 932 
Removed from Floodplain 98 136 189 423 

Acres 

Remaining in Floodplain 93 367 49 509 
 
Notes: 
* Four (4) structures in the Wesco watershed are removed due to proposed 

improvements.  Forty-eight (48) structures in the Daniels watershed are removed 
due to the proposed improvements.  The others are due to acquisition of property.   
All structures removed from the Richard’s floodplain are due to proposed channel 
improvements.   

 
** The Daniels Creek improvements require the flooding of Northwest Highway by Joes’ 

Creek be corrected.  Options may include raising Northwest Highway just west of 
IH35, raising Northwest Highway just west of Loop 12 Walton Walker or constructing 
a control gate at the crossing of the IH35 frontage road.  The previous study by 
Nathan D. Maier Consulting Engineers, Inc. in 1989 and proposed improvements 
(none of which have been implemented) for Joes’ Creek do not appear to correct the 
flooding problem.  If the flooding from Joes’ Creek is not addressed, the measures 
taken for the “Proposed Elm Fork Project” will not be completely effective.  This 
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means storm water backflow could enter the protected area along Northwest 
Highway and continue to cause flooding problems. 

  
Projects D1 thru D4 have been grouped together and referred to as the 
“Proposed Elm Fork Project” which are recommended for funding by the 1998 
bond funds dedicated to the Elm Fork levee project.  In addition to the 
improvements in the Daniels Creek area, the project includes land acquisition for 
open space and recreational uses.  This area is listed in the table below and also 
provides flood protection benefits for the study area by removing 6 structures 
from the floodplain.  Refer to Appendix D Flood Management Projects for 
additional detail regarding preliminary analyses, alternatives considered and the 
recommended Elm Fork, Richards Branch, Wesco Channel and Daniels Creek 
improvement projects.  The proposed project includes recreational components 
as listed in Table 2 and will be discussed in more detail in later sections of this 
report.  

Table 2  Proposed Project Costs 

 Project/Location Estimated Cost 
D1 Luna Road South Land Acquisition $ 2,100,000 
D2 By-pass Swale $ 6,440,000 
D3 Levee/Storm Water Pump Station $ 4,100,000 
D4 Manana Drive/Spangler Road Reconstruction $ 3,500,000 
 Open Space/Recreational Land Acquisition $ 7,185,000 
 California Crossing Dog Park $ 75,000 
 Subtotal $ 23,400,000 
 Phase 1 Sports Complex $ 6,000,000 
 Total $ 29,400,000 
 
More detailed information regarding the costs of the proposed project along with 
the recreational amenities is included in Exhibit G.  Annual operating and 
maintenance costs associated with the proposed improvements are summarized 
in Table 3. 
 

Table 3  Proposed Project O&M Costs 

Areas Operation and Maintenance 
Activities 

Annual Costs 

Wetlands Mow perimeter annually, woody 
vegetation herbicide annually, periodic 
debris cleanout 

$ 6,400 

Channels Mow twice per year, debris cleanout $ 40,000 
Levees Mow monthly, litter control $ 4,600 
Pump Station Power and equipment maintenance $ 22,000 
Lake Dredging Dredge Daniels Creek outfall sump once 

every 50 years at $2.5M 
$ 50,000 
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The other flood management projects will be funded through a variety of means 
including future bond programs and partnering with TxDOT and DART.  The 
projects that should be included in a future bond program have been analyzed 
using the City’s standard criteria for prioritization.  A table with the rankings and 
priorities is included in Exhibit G.  The costs for the Future Bond Projects related 
to flood management are listed in Table 4.  The transportation related projects 
will be discussed in more detail in later sections of this report. 
 

Table 4  Future Bond Project Costs 

 Watershed/ Project Location Estimated Costs Annual O&M 
Costs 

R1 Richards/Royal to IH35 Channel $ 2,000,000 $2000 grassed 
channel and wetlands 
maintenance 

R2 Richards/Joe Field to Royal 
Channel 

$ 1,100,000 $2000 grassed 
channel and wetlands 
maintenance 

W1 Wesco/Fabens Culvert $ 200,000 $1000 debris cleanout 

 
 
Environmental Issues 
 
A conceptual level environmental investigation was completed for the study area.  
The report includes information regarding historical preservation issues, 
hazardous waste concerns, wildlife habit and vegetation coverages and types. 
 
Each of the proposed flood management projects could require USACE Section 
404 permitting.  Where possible, FNI recommends utilizing design components 
such as meandering pilot channels, check dams to pond water, and creating 
wetland strings, to achieve self-mitigating projects.  The study also recommends 
the City consider designating the area currently leased to the Gun Club as a 
future environmental restoration site.  The Elm Fork study area is highly valued 
by the bird watching community and the Gun Club site exhibits prime potential 
for development as high quality bird habitat supporting wood storks and other 
species such as wood ducks, screech owls, Eastern bluebirds and American 
kestrels.  Currently, bird watchers attempt to visit the Elm Fork in the Frasier 
dam area where access is difficult.  Improvements in this area will help meet the 
demand for a quality, accessible site.    
 
The proposed Elm Fork Project will impact approximately 28 acres of potential 
wetlands area.  This area is mostly bottomland hardwood floodplain dominated 
by black willows, green ash, box elder, Shumard red oak, pecan and cottonwood.   
The mitigation and restoration proposal includes removal and disposal of 
potentially contaminated soil (at the Gun Club site) and excavation to create a 
wetland area adjacent to the river.  It is desired to keep the heavily vegetated 



9 

area on the northern edge in its existing state and to utilize the cleared areas as 
emergent wetlands.  The design of the wetlands will include high areas for bird 
perches and positive drainage to the Elm Fork.  Since the Gun Club is in the 
conveyance area of the Elm Fork, any excavation will contribute positively to 
conveyance and valley storage enhancements for the study area.  Exhibit H 
includes a location map and cost estimate for the consideration of restoring the 
Gun Club area allowing for creation of valley storage to mitigate for the fill 
completed and permitted in the Stemmons North Industrial District.  Refer to 
Appendix E Environmental Assessment for additional information regarding the 
environmental investigation. 
 
 
Transportation Planning 
 
The projects discussed in the flood management section touch on several 
transportation issues.  In addition to these, the study also required extensive 
coordination with TXDOT on the Luna Road project.  The Luna Road 
construction, proposed to be complete in mid-2007, will elevate the roadway 
above the 100-year water surface elevation and widen it to a six-lane, divided 
thoroughfare as shown in Exhibit I.  A parallel channel will be constructed with 
the project starting at the BNSF/DART railroad and extending between X and Y 
streets and then running south along Luna Road to the Wesco Channel.  This 
channel will be designed to mitigate for environmental and valley storage 
impacts due to the road construction.  The Luna Road and channel right-of-way 
will also incorporate a 10 feet wide concrete bicycle trail. 
 
Another project reviewed during the study is the extension of Walnut Hill Lane 
from its current terminus just west of IH35.  Since it was previously determined 
by the City that Walnut Hill Lane will not extend across the Elm Fork to Irving, 
this study recommends Walnut Hill Lane be extended only to connect with 
Spangler Road.  Walnut Hill Lane will be the primary access to the park area and 
the majority of the users will be entering the park from the direction of IH35.  
The L.B. Houston Sports Complex will serve to relieve other north Dallas parks.  
Given this information, the City should focus improvements on the intersection at 
IH35 and improve the existing roadway to meet current City standards. 
 
In addition to the culvert improvement proposed at Wesco Channel and IH35, 
the study also recommends TxDOT reconstruct the IH35 intersections at Walnut 
Hill Lane and Manana Drive to raise them above the 100-year water surface 
elevations.  This work could be done as part of the widening of IH35 in the 
future.  Figure 3 highlights the projects requiring City/TxDOT coordination.  
These projects include: 
 

1. IH35 culvert at Wesco Channel crossing; 
2. Flood wall at railroad north of Daniels Creek; 
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3. IH35 and Walnut Hill Lane intersection; 
4. IH35 and Manana Drive intersection; and 
5. Northwest Highway and Loop 12 Walton Walker area. 
 

 
 

Figure 3.  TxDOT Projects 
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Several of the flood control projects previously discussed involve DART facilities.  
The City will work with DART to fund and construct these projects.  In addition 
to the flood management projects, DART’s proposed light rail line from the 
Bachman area to Irving and beyond to DFW Airport creates an opportunity for 
trail linkage across the Elm Fork.  The trail connection of the Elm Fork with 
Bachman Lake could be done via a pedestrian/bicycle path in conjunction with 
the proposed elevated light rail track.  Figure 4 highlights the DART project 
areas.  These projects include: 
 

1. Jack and bore culverts beneath BNSF railroad bridge at proposed by-
pass swale; 

2. BNSF railroad bridge replacement at Richards Branch crossing; and 
3. New light rail bridge designed to accommodate a primary trail from 

Bachman Lake to Irving. 
 

 
 

Figure 4.  DART Projects 
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Recreational Planning 
 
Included in the Proposed Elm Fork Project is $13.3 million for recreational 
amenities and land acquisition.  The recreational plan will connect the linear 
green belt along the Elm Fork with the Trinity Plan.  Exhibit J includes an overall 
recreational plan and a conceptual trail plan developed for the study area.  The 
Proposed Elm Fork Project includes construction of the first phase of the 
proposed L.B. Houston Sports Complex as shown in Exhibit K.  Land acquisition 
for the entire complex has been included in the Proposed Elm Fork Project 
because of the tremendous need for soccer fields within the City.  The complex 
will be designed to host tournaments and accommodate high traffic volumes 
relieving the parks in north Dallas.   
 
The report provides additional information about the proposed improvements so 
funds can be allocated for numerous other proposed recreational amenities in 
the study area in the future.  A ranking of the projects (using Park and 
Recreation Department priorities at the time of the study) is shown in Table 5.  
These proposed recreational projects greatly increase the public use and 
appreciation of the Elm Fork while maintaining the integrity of the nature 
preserve area.  The details of the items included in each category are described 
in the tables of Exhibit L.  Refer to Appendix F Recreational Planning for 
additional information regarding existing and proposed recreational amenities 
within the study area.   
 



13 

Table 5  Recreational Planning Priorities and Costs 

Rank Project Estimated Cost 
1 Land acquisition for L.B. Houston Sports Complex $ 7,185,000 
2 Phase 1 of L.B. Houston Sports Complex (12 soccer 

fields) 
$ 6,000,000 

3 California Crossing Dog Park $ 75,000 
4 Primary Trail – Royal Lane south along Luna Road to 

Wildwood Road 
$ 1,900,000 

5 Remaining phases of L.B. Houston Sports Complex 
(10 soccer fields and additional land acquisition) 

$ 7,000,000 
$ 3,000,000* 

6 California Crossing parking, canoe, other 
improvements 

$ 750,000 

7 Primary Trail from Wildwood Road to Bachman Lake $ 3,400,000 
8 Canoe access at Frasier Dam $ 450,000 
9 California Crossing recreational/nature area 

improvements 
$ 1,600,000 

10 Fishing Hole Lake improvements $ 1,400,000 
11 Trail Links $ 4,000,000 
12 Cricket Fields at L.B. Houston Sports Complex $ 1,400,000 
13 Corporate retreat center/white water course $ 2,500,000 

+ private funds 
 Total $ 40,660,000 
*Currently funded from 2003 Parks and Recreation bond funds 
Legend: 
Proposed Elm Fork Project  Future Projects 
 
Operating and maintenance costs along with revenue projections are 
summarized in Table 6 for all of the recreational amenities previously discussed. 
 

Table 6  Recreational Revenue Potential and O&M Costs 

Area Annual Revenue Potential Annual O&M Costs 
L.B. Houston Sports 
Complex  

$42,000 for soccer field 
tournament play 

$242,000 for the fully 
developed park 

California Crossing park $1000 picnic shelter rental $ 50,000 
California Crossing Dog 
Park 

N/A $ 30,000 

Fishing Hole Lake $1000 picnic shelter rental $ 60,000 
Trails N/A $ 70,000 
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Conclusions 
 
Implementation of the Proposed Elm Fork Project will involve several phases with 
land acquisition being the critical path item.  The study and environmental phase 
will also be critical to the success of the project.  Table 7 illustrates the plan for 
implementation of the project. 
 
The proposed plan preserves 1,900 acres of open space land while providing 
opportunities for development or redevelopment of 2,250 acres of industrial and 
commercial property.  Simultaneously, the plan removes 423 acres and 62 
structures from the floodplain through the following projects: 
 
 $29.4M of Elm Fork projects (funded); 
 $3.3M of Future Bond Public Works projects (unfunded); 
 $2.8M of Cooperative TxDOT projects (unfunded); 
 $2.5M of Cooperative DART projects (unfunded); and 
 $24.4M Future Park Programs (unfunded). 

 
Table 7  Implementation Plan 

Project

Soccer Complex
Phase 1

Luna Road

Recommend Elm 
Fork Project Flood 
Control 
Improvements

20072003 2004 2005 2006

Current Elm Fork Floodplain Management Study
ROW Acquisition

Design and Permitting
Construction

 
In summary, the City of Dallas has a unique opportunity to positively and 
significantly impact the future of the Stemmons North Industrial District by 
managing the floodplain and developing recreational areas.  Public use and 
appreciation of the preserve area along with sound use of the land are the keys 
to the success of this project. 
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Watershed Reach/Area Project No. Item Quantity Unit Unit Price Cost
Cost w/ 

Contengencies
Daniels By-pass D1 Land Acquisition 30.27 AC $1,741,560 $2,089,872
Daniels By-pass D2 By-pass Channel (Excavation) 290400 CY $8.00 $2,323,200 $3,020,160
Daniels By-pass D2 Hydromulch 232400 SY $2.00 $464,800 $604,240
Daniels By-pass D2 8 - 60" RCP Culverts (Jack and Bore) 1080 LF $600.00 $648,000 $842,400
Daniels By-pass D2 2-5x5' Culverts 40 LF $210.00 $8,400 $10,920
Daniels By-pass D2 Headwall 2 EA $12,500.00 $25,000 $32,500
Daniels By-pass D2 1 - 6'x5' Culvert 85 LF $185.00 $15,725 $20,443
Daniels By-pass D2 Headwall 2 EA $12,500.00 $25,000 $32,500
Daniels By-pass D2 8 - 4'x2' Culverts 350 LF $590.00 $206,500 $268,450
Daniels By-pass D2 Headwall 2 EA $12,500.00 $25,000 $32,500
Daniels By-pass D2 Wetlands Mitigation 28 AC $32,500.00 $910,000 $1,183,000
Daniels Levee/Pump Station D3 9'x8' Culvert 135 LF $345.00 $46,575 $60,548
Daniels Levee/Pump Station D3 Headwall 2 EA $12,500.00 $25,000 $32,500
Daniels Levee/Pump Station D3 Unclassified Channel Excavation 5500 CY $8.00 $44,000 $57,200
Daniels Levee/Pump Station D3 Pump Station and Excavation 1 LS $1,923,077.00 $1,923,077 $2,500,000
Daniels Levee/Pump Station D3 Levee @ Daniels 78000 CY $10.00 $780,000 $1,014,000
Daniels Levee/Pump Station D3 Wetlands Mitigation 3 AC $32,500.00 $97,500 $126,750
Daniels Manana D4 Local Drainge System 1 LS $50,000.00 $50,000 $65,000
Daniels Manana D4 Raising Spangler 1100 LF $250.00 $275,000 $357,500
Daniels Manana D4 Headwall 2 EA $12,500.00 $25,000 $32,500
Daniels Manana D4 Bridge over Wesco at Manana 6200 SF $100.00 $620,000 $806,000
Daniels Manana D4 Raising Manana Rd. 1100 LF $250.00 $275,000 $357,500
Daniels Manana D4 Retaining Wall - Manana Rd. 265 CY $350.00 $92,750 $120,575
Daniels Manana D4 3 - 10'x6' Culvert 100 LF $1,320.00 $132,000 $171,600
Daniels Manana D4 Headwall 2 EA $12,500.00 $25,000 $32,500
Daniels Manana D4 Wesco Re-Channelization 30000 CY $8.00 $240,000 $312,000
Daniels Manana D4 Levee @ Manana 52100 CY $10.00 $521,000 $677,300
Daniels Manana D4 Wetlands Mitigation 7 AC $32,500.00 $227,500 $295,750

Subtotal Flood Control $11,792,587 $15,156,207
Recreational
Land Acquisition for Soccer Complex 89 AC $6,532,000 $7,185,200
Phase 1 Soccer Complex $4,625,000 $6,012,500
California Crossing Dog Park $57,500 $74,750

Subtotal Recreational $11,214,500 $13,272,450

Construction Cost Escalation Due to Inflation (to year 2005) $1,000,000

Totals $23,007,087 $29,428,657

Recommended Elm Fork Project
Funded by 1998 Trinity Bond Funds
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Watershed Reach/Area Project No. Item Quantity Unit Unit Price Cost
Cost w/ 

Contengencies
Richards Royal to IH35 R1 Remove Existing Channel Lining 4000 SY $14 $56,000 $72,800
Richards Royal to IH35 R1 Concrete Channel 105150 SF $9 $946,350 $1,230,255
Richards R1 Wetlands Mitigation 4 AC $32,500 $130,000 $169,000
Richards RR to Royal R2 Unclassifed Channel Excavation 52150 CY $8 $417,200 $542,360
Richards RR to Royal R2 Hydromulch / Seeding 30000 SY $2 $60,000 $78,000
Wesco IH35 to Harry Hines W1 5 - 6'x5' Box Culvert 70 LF $825 $57,750 $75,075
Wesco IH35 to Harry Hines W1 Road Repair for Fabens Rd. 100 LF $200 $20,000 $26,000
Wesco IH35 to Harry Hines W1 Headwall 2 EA $15,000 $30,000 $39,000

Subtotal Flood Control $1,717,300 $2,232,490

Construction Cost Escalation Due to Inflation (to year 2012) $1,100,000

Totals $3,332,490

Watershed Reach/Area Project No. Item Quantity Unit Unit Price Cost
Cost w/ 

Contengencies
Wesco IH35 to Harry Hines W2 3 - 9'x6' Box Culvert 210 LF $900 $189,000 $245,700
Wesco IH35 to Harry Hines W2 Jack & Bore under I-35 210 LF $1,500 $315,000 $409,500
Wesco IH35 to Harry Hines W2 Headwall 2 EA $15,000 $30,000 $39,000
Wesco Luna Road W3 Culverts
Wesco Walnut Hill Intersection Improvements 1 LS $385,000 $500,500
Daniels Manana Intersection Improvements 1 LS $385,000 $500,500
Daniels NW Highway Intersection Improvements/Channel Flood Gates 1 LS $750,000 $975,000
Daniels Manana D5 Flood Wall 40 CY $350 $14,000 $18,200
Daniels Manana D5 Flood Wall Gate 1 LS $50,000 $50,000 $65,000

Totals $2,118,000 $2,753,400

Watershed Reach/Area Project No. Item Quantity Unit Unit Price Cost
Cost w/ 

Contengencies
Richards RR to Royal R3 Railroad Bridge Improvements 4300 SF $85 $365,500 $475,150
Richards Bridge from Bachman to Campion connection 10000 LF $145 $1,450,000 $1,885,000

Totals $1,815,500 $2,360,150

COOPERATIVE DART PROJECTS

COOPERATIVE TxDOT PROJECTS

FUTURE BOND PROGRAM PROJECTS

funded by TxDOT in current Luna Road Project
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Item Project Area
Size of area to be 

maintained Level of Maintenance
Estimated Annual 
Maintenance Costs Amount

Wetlands
 By-pass 28 acres $80/acre $2,240
 Levee/Pump Station 3 acres $120/acre $360
 Manana/Spangler 7 acres $120/acre $840

Gun Club Area Restoration 25 acres $80/acre $2,000
R1 2 acres $120/acre $480
R2 2 acres $120/acre $480

total $6,400

Channels
 By-pass 48 acres $475/acre $22,800
 Manana/Spangler 7.4 acres $3,515

Luna Road Channel 27 acres $12,825
R2 2 acres $950

total $40,090

Levees
 Daniels Levee 5.7 acres $750/acre $4,275
 Wesco Levee 0.33 acres $248
 total $4,523

Lake Dredging
 Daniels Outfall lake 50 years +\- at $2.5M $50,000/year $50,000
 

plant with 
short/medium grasses, 
mow once to twice per 
year, debris removal, 

mow once per month, 
debris removal/trash 
patrol once per week.

Operation and Maintenance Costs

mow perimeter once 
per year, woody 
vegetation herbicide 
once per year, debris 
clean out
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(500 ac-ft. of Valley Storage Mitigation)

Prepared By:  Matt Moore, E.I.T.
Reviewed By: Tricia H. Hatley, P.E.

Quantity Unit Unit Price Cost

Construction Costs

Excavation and Disposal of Gun Range Material 171,000 CY $42 $7,182,000
Excavation of Uncontaminated Material 810,000 CY $5 $4,050,000
Trees 1,000 EA $100 $100,000
Prairie Plantings 1,089,000 SF $0.25 $272,250
Environmental Plantings 25 AC $30,000 $750,000

Subtotal Construction Cost $12,354,250

Other Project Costs
Contingencies @30% $3,706,275

Subtotal Construction Cost $16,060,525

Notes:
Contaminated Soil - Removing Berm & 60 acres at 1' Deep.
Uncontaminated Soil - Excavation of 60 acres at 8' Deep
Trees - Mitigation for Trees Lost
Environmental Planting - Creating Wetlands Along Diversion Channel

Elm Fork Improvements
Mitigation at Gun Range

Opinion of Probable Cost of Construction



Exhibit G

Ranking Watershed Project Points
1 Daniels Manana 184
2 Wesco IH35 to Harry Hines 132
3 Daniels By-pass 114
4 Daniels Levee/Pump Station 69
5 Richards Royal to IH35 44
6 Richards RR to Royal 37

RANKING OF INDIVIDUAL PROJECTS
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Location Type of Improvement

P
h
a
s
e DESCRIPTION QUANTITY

U
N
I
T PRICE AMOUNT

Cost w/ 
Contengencies

PHASE 1 SOCCER COMPLEX 
LB Houston Sports Amenity 1 PHASE 1 SOCCER - 12 SOCCER FIELDS, AMENDED SOIL, GRASS & IRRIGATION 12 EA $110,000.00 $1,320,000.00 $1,716,000.00
LB Houston Sports Amenity 1 PHASE 1 SOCCER - SOCCER GOALS, PAIR 12 EA $3,000.00 $36,000.00 $46,800.00
LB Houston Sports Amenity 1 PHASE 1 SOCCER - SOCCER BLEACHERS 12 EA $8,000.00 $96,000.00 $124,800.00
LB Houston Sports Amenity 1 PHASE 1 SOCCER - SOCCER LIGHTING 12 EA $70,000.00 $840,000.00 $1,092,000.00
LB Houston Sports Hardscape 1 PHASE 1 SOCCER - PARKING 900 EA $2,000.00 $1,800,000.00 $2,340,000.00
LB Houston Sports Hardscape 1 PHASE 1SOCCER - SIDEWALK, 8' WIDE CONCRETE 5,000 LF $35.00 $175,000.00 $227,500.00
LB Houston Sports Hardscape 1 PHASE 1 SOCCER - SIDEWALK, 12' WIDE CONCRETE 3,000 LF $55.00 $165,000.00 $214,500.00
LB Houston Sports Amenity 1 PHASE 1 SOCCER - DRINKING FOUNTAINS 4 EA $2,500.00 $10,000.00 $13,000.00
LB Houston Sports Amenity 1 PHASE 1 SOCCER - TREES FROM CITY REFORESTATION/ IRRIGATION 200 EA $100.00 $20,000.00 $26,000.00
LB Houston Sports Amenity 1 PHASE 1 SOCCER - SITE SIGNAGE 1 EA $25,000.00 $25,000.00 $32,500.00
LB Houston Sports Amenity 1 PHASE 1 SOCCER - SHADE SHELTERS 2 LS $15,000.00 $30,000.00 $39,000.00
LB Houston Sports Amenity 1 PHASE 1 SOCCER - PORTAPOTTY WITH METAL ENCLOSURE 4 EA $15,000.00 $60,000.00 $78,000.00

Subtotal Phase 1 $5,950,100.00

PRIMARY TRAIL - ROYAL LN TO WILDWOOD DR (APPROX. 4 MILES)
(LOOPED WITH CAMPION TRAIL)

LB Houston Sports Trail 2
PRIMARY TRAIL, 12' WIDE CONC., LINK TO IRVING AT ROYAL LN (USE EXISTING
BRIDGE PEDESTRIAN WAY, 5' EACH SIDE) 3,500 LF $80.00 $280,000.00 $364,000.00

LB Houston Sports Trail 2 PRIMARY TRAIL, 12' WIDE CONC., LUNA ROAD,  TxDOT COST SHARE (50/50) 9,000 LF $40.00 $360,000.00 $468,000.00

LB Houston Sports Trail 2
PRIMARY TRAIL, 12' WIDE CONC., NW HWY N & S  ACCESS RD TO LUNA RD SOUTH 
ENTRANCE TO NW HWY 2,200 LF $80.00 $176,000.00 $228,800.00

California Crossing Trail 2 BRIDGE CROSSING AT ELM FORK 1 LS $140,000.00 $140,000.00 $182,000.00

California Crossing Trail 2
PRIMARY TRAIL, 12' WIDE CONC., STORM IMPROVEMENT, LUNA RD - NW HWY TO CA
CROSSING 1,500 LF $80.00 $120,000.00 $156,000.00

California Crossing Trail 2
PRIMARY TRAIL, 12' WIDE CONC., LINK TO IRVING AT CA CROSSING (NO
IMPROVEMENT AT EXISTING BRIDGE FOR BIKE PATH) 2,200 LF $80.00 $176,000.00 $228,800.00

California Crossing Trail 2 LANDSCAPE AT TRAIL HEAD 1 EA $10,000.00 $10,000.00 $13,000.00

California Crossing Trail 2
PRIMARY TRAIL, 12' WIDE CONC., DRAINAGE CHANNEL CALIFORNIA CROSSING TO
WILDWOOD DR 2,500 LF $80.00 $200,000.00 $260,000.00

Subtotal Phase 2 Primary Trail $1,900,600.00
PHASE 2 SOCCER COMPLEX 

LB Houston Sports Amenity 2 PHASE 2 - SOCCER FIELDS, AMENDED SOIL, GRASS & IRRIGATION 5 EA $95,000.00 $475,000.00 $617,500.00
LB Houston Sports Amenity 2 PHASE 2 - SOCCER GOALS, PAIR 5 EA $3,000.00 $15,000.00 $19,500.00
LB Houston Sports Amenity 2 PHASE 2 - SOCCER BLEACHERS 5 EA $8,000.00 $40,000.00 $52,000.00
LB Houston Sports Amenity 2 PHASE 2 - SOCCER LIGHTING 5 EA $70,000.00 $350,000.00 $455,000.00
LB Houston Sports Hardscape 2 PHASE 2 - PARKING 400 EA $2,000.00 $800,000.00 $1,040,000.00
LB Houston Sports Hardscape 2 PHASE 2 - SIDEWALK, 8' WIDE CONCRETE 1,500 LF $35.00 $52,500.00 $68,250.00
LB Houston Sports Hardscape 2 PHASE 2 - SIDEWALK, 12' WIDE CONCRETE 1,200 LF $55.00 $66,000.00 $85,800.00
LB Houston Sports Amenity 2 PHASE 2 -DRINKING FOUNTAINS 3 EA $2,500.00 $7,500.00 $9,750.00
LB Houston Sports Amenity 2 PHASE 2 -TREES FROM CITY REFORESTATION/ IRRIGATION 100 EA $100.00 $10,000.00 $13,000.00
LB Houston Sports Amenity 2 PHASE 2 -SITE SIGNAGE 1 EA $20,000.00 $20,000.00 $26,000.00

Subtotal Phase 2 $2,386,800.00

PHASE 3 SOCCER COMPLEX 
LB Houston Sports Amenity 3 PHASE 3 - SOCCER FIELDS, AMENDED SOIL, GRASS & IRRIGATION 5 EA $95,000.00 $475,000.00 $617,500.00
LB Houston Sports Amenity 3 PHASE 3 - SOCCER GOALS, PAIR 5 EA $3,000.00 $15,000.00 $19,500.00
LB Houston Sports Amenity 3 PHASE 3 - SOCCER BLEACHERS 10 EA $8,000.00 $80,000.00 $104,000.00
LB Houston Sports Amenity 3 PHASE 3 - SOCCER LIGHTING 5 EA $70,000.00 $350,000.00 $455,000.00
LB Houston Sports Hardscape 3 PHASE 3 - PARKING 250 EA $2,000.00 $500,000.00 $650,000.00
LB Houston Sports Hardscape 3 PHASE 3 - SIDEWALK, 8' WIDE CONCRETE 2,000 LF $35.00 $70,000.00 $91,000.00
LB Houston Sports Hardscape 3 PHASE 3 - SIDEWALK, 12' WIDE CONCRETE 800 LF $55.00 $44,000.00 $57,200.00
LB Houston Sports Amenity 3 PHASE 3- DRINKING FOUNTAINS 2 EA $2,500.00 $5,000.00 $6,500.00
LB Houston Sports Amenity 3 PHASE 3- TREES FROM CITY REFORESTATION/ IRRIGATION 150 EA $100.00 $15,000.00 $19,500.00
LB Houston Sports Amenity 3 PHASE 3 - SITE SIGNAGE 1 EA $30,000.00 $30,000.00 $39,000.00
LB Houston Sports Amenity 3 PHASE 3 - BENCHES 14 EA $1,000.00 $14,000.00 $18,200.00
LB Houston Sports Amenity 3 PHASE 3 -PICNIC PAVILION/SITE FURNITURE 1 LS $40,000.00 $40,000.00 $52,000.00
LB Houston Sports Amenity 3 PHASE 3 - PICNIC AREA GRASS W/ IRRIGATION 200,000 SF $2.00 $400,000.00 $520,000.00
LB Houston Sports Amenity 3 PHASE 3 - PLAYGROUND AT SOCCER 1 LS $80,000.00 $80,000.00 $104,000.00
LB Houston Sports Amenity 3 PHASE 3 - SOCCER CENTER BUILDING/RESTROOMS/CONCESSION 3,200 SF $150.00 $480,000.00 $624,000.00
LB Houston Sports Infrastructure 3 PHASE 3 - WATER/SEWER ACCESS FOR BUILDING 1 EA $30,000.00 $30,000.00 $39,000.00
LB Houston Sports Hardscape 3 PHASE 3 - VEHICULAR ACCESS FOR BUILDING 800 LF $150.00 $120,000.00 $156,000.00

Subtotal Phase 3 $3,572,400.00

Caye Cook, ASLA

BDS Technologies, Inc.
Lim & Associates, Inc.

Opinion of Probable Cost of Construction

Wendy Lopez & Associates, Inc.
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BDS Technologies, Inc.
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CA CROSSING DOG PARK & IMPROVEMENTS

California Crossing Dog Park 4
DOG PARK - PAVILION, PARKING, LIGHTING, FENCING, BENCHES, DRINKING FTNS,
PICINC FURN, WATER SERVICE, LANDSCAPE 1 LS $554,000.00 $554,000.00 $720,200.00

California Crossing Boat/Canoe Access 4 CANOE PUT IN BELOW CA CROSSING DAM 1 EA $20,000.00 $20,000.00 $26,000.00
California Crossing Boat/Canoe Access 4 CANOE TAKE OUT ABOVE CA CROSSING DAM 1 EA $20,000.00 $20,000.00 $26,000.00
California Crossing Facility 4 PORTAPOTTY 1 EA $15,000.00 $15,000.00 $19,500.00
California Crossing Hardscape 4 GRAVEL PARKING NEAR DAM FOR CANOE TRAILERS/VEHICLES 6,000 SF $3.00 $18,000.00 $23,400.00
California Crossing Amenity 4 SITE SIGNAGE 1 LS $7,500.00 $7,500.00 $9,750.00

Subtotal Phase 4 $824,850.00

PRIMARY TRAIL - WILDWOOD DR TO BACHMAN LAKE
California Crossing Trail 5 PRIMARY TRAIL, 12' WIDE CONC., WILDWOOD RD SOUTHEAST  TO LOOP 12 5,000 LF $85.00 $425,000.00 $552,500.00

Technology Preserve Trail 5 PRIMARY TRAIL, 12' WIDE BOARDWALK, ALONG ELM FORK LOOP 12 TO SPUR 482 6,500 LF $135.00 $877,500.00 $1,140,750.00
Fishing Hole Lake Trail 5 PRIMARY TRAIL, 12' WIDE, SPUR 482 TO LEVEE 7,500 LF $85.00 $637,500.00 $828,750.00

Fishing Hole Lake Trail 5
PRIMARY TRAIL, 12' WIDE, LINK TO BACHMAN LK TRAIL/ DART STATION (USE RAIL
FOR ACCESS TO CAMPION TRAIL AT SPUR 482) 7,500 LF $85.00 $637,500.00 $828,750.00

Amenity 5 SITE SIGNAGE FOR TRAIL 1 LS $30,000.00 $30,000.00 $39,000.00
Amenity 5 LANDSCAPE AT BACHMAN TRAIL HEAD 1 EA $10,000.00 $10,000.00 $13,000.00

Subtotal Phase 5 $3,402,750.00

CANOE TAKE OUT AT FRAZIER DAM
Fishing Hole Lake Boat/Canoe Access 6 CANOE TAKE OUT ABOVE FRAZIER DAM AT RACEWAY & PARKING 1 EA $50,000.00 $50,000.00 $65,000.00
Fishing Hole Lake Boat/Canoe Access 6 CANOE TAKE OUT ACCESS ROAD FROM RACEWAY DR 800 LF $350.00 $280,000.00 $364,000.00
Fishing Hole Lake Amenity 6 SITE SIGNAGE FOR CANOE TAKE OUT 1 LS $15,000.00 $15,000.00 $19,500.00

Subtotal Phase 6 $448,500.00

CALIFORNIA CROSSING REC and NATURE AREA IMPROVEMENTS
California Crossing Hardscape 7 GRAVEL PARKING NEAR LAKE/OFF ROAD 8,000 SF $4.00 $32,000.00 $41,600.00
California Crossing Amenity 7 PICNIC SHELTER/FURNITURE 1 LS $50,000.00 $50,000.00 $65,000.00
California Crossing Trail 7 OFF ROAD BIKE TRAIL IMPROVEMENTS 1 LS $175,000.00 $175,000.00 $227,500.00
California Crossing Trail 7 INTERPRETIVE TRAIL, 6' WIDE, SOFT SURF., NORTH OF DAM 5,000 LF $30.00 $150,000.00 $195,000.00
California Crossing Amenity 7 LBH NATURE CENTER 2,500 SF $135.00 $337,500.00 $438,750.00
California Crossing Hardscape 7 LBH NATURE CENTER - PARKING 15,000 SF $6.00 $90,000.00 $117,000.00
California Crossing Infrastructure 7 WATER/SEWER FOR NATURE CENTER 1 LS $30,000.00 $30,000.00 $39,000.00
California Crossing Trail 7 NATURE TRAIL, SOFT SURFACE 5,000 LF $30.00 $150,000.00 $195,000.00
California Crossing Trail 7 IMPROVING EXISTING NATURE TRAIL, SOFT SURF 6,000 LF $25.00 $150,000.00 $195,000.00
California Crossing Amenity 7 SITE SIGNAGE 1 LS $30,000.00 $30,000.00 $39,000.00

Subtotal Phase 7 $1,552,850.00

FISHING HOLE LAKE IMPROVEMENTS
Fishing Hole Lake Infrastructure 8 ACCESS ROAD 1,200 LF $130.00 $156,000.00 $202,800.00
Fishing Hole Lake Amenity 8 SITE SIGNAGE 1 LS $30,000.00 $30,000.00 $39,000.00
Fishing Hole Lake Amenity 8 PICNIC/SITE FURNITURE 1 LS $50,000.00 $50,000.00 $65,000.00
Fishing Hole Lake Boat/Canoe Access 8 BOAT LAUNCH 1 EA $40,000.00 $40,000.00 $52,000.00
Fishing Hole Lake Trail 8 NATURE TRAIL, 6' WIDE, SOFT SURFACE 21,500 LF $30.00 $645,000.00 $838,500.00
Fishing Hole Lake Facility 8 PICNIC SHELTER 1 EA $25,000.00 $25,000.00 $32,500.00
Fishing Hole Lake Facility 8 PORTATPOTTY 1 EA $25,000.00 $25,000.00 $32,500.00
Fishing Hole Lake Hardscape 8 PARKING 12,000 SF $6.00 $72,000.00 $93,600.00

Subtotal Phase 8 $1,355,900.00

TRAIL LINKS
Trail 9 PRIMARY TRAIL, 12' WIDE CONC. LINK SOUTH FROM 183 TO TRINITY RIVER TRAI 23,000 LF $75.00 $1,725,000.00 $2,242,500.00
Trail 9 PRIMARY TRAIL, 12' WIDE CONC. LINK TO DALLAS CO. TRAILS 12,500 LF $75.00 $937,500.00 $1,218,750.00
Trail 9 SIGNAGE FOR PRIMARY TRAILS 1 LS $30,000.00 $30,000.00 $39,000.00
Trail 9 PRIMARY TRAIL, 12' WIDE CONC., LINK TO IRVING AT FRAZIER DAM 4,500 LF $85.00 $382,500.00 $497,250.00

Subtotal Phase 9 $3,997,500.00
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Wendy Lopez & Associates, Inc.

LB HOUSTON SPORTS COMPLEX - CRICKET FIELDS
LB Houston Sports Amenity 10 CRICKET FIELDS, AMENDED SOIL, GRASS & IRRIGATION 2 EA $300,000.00 $600,000.00 $780,000.00
LB Houston Sports Amenity 10 DRINKING FOUNTAINS 2 EA $2,500.00 $5,000.00 $6,500.00
LB Houston Sports Amenity 10 BENCHES 6 EA $1,000.00 $6,000.00 $7,800.00
LB Houston Sports Amenity 10 SITE SIGNAGE 1 EA $20,000.00 $20,000.00 $26,000.00
LB Houston Sports Amenity 10 CHANNELIZING CREEK AT CRICKET 1 LS $100,000.00 $100,000.00 $130,000.00
LB Houston Sports Facility 10 PORTAPOTTY WITH METAL ENCLOSURE 2 EA $25,000.00 $50,000.00 $65,000.00
LB Houston Sports Hardscape 10 PARKING (50 SPACES) 12,000 SF $6.00 $72,000.00 $93,600.00
LB Houston Sports Hardscape 10 SIDEWALK, 8' WIDE CONCRETE 1,000 LF $40.00 $40,000.00 $52,000.00
LB Houston Sports Infrastructure 10 ACCESS ROAD 1,000 LF $150.00 $150,000.00 $195,000.00

Subtotal Phase 10 $1,355,900.00

FISHING HOLE LAKE PUBLIC/PRIVATE DEVELOPMENT
Fishing Hole Lake Infrastructure 11 WATER/SEWER FOR RETREAT CENTER 1 LS $200,000.00 $200,000.00 $260,000.00
Fishing Hole Lake Infrastructure 11 ACCESS ROAD 2,000 LF $150.00 $300,000.00 $390,000.00
Fishing Hole Lake Amenity 11 ROPES COURSE 1 LS $30,000.00 $30,000.00 $39,000.00
Fishing Hole Lake Amenity 11 WHITEWATER COURSE, CONCRETE - PRIVATE FUNDS      
Fishing Hole Lake Amenity 11 ROAD ACCESS TO WHITEWATER COURSE 4,500 LF $125.00 $562,500.00 $731,250.00
Fishing Hole Lake Amenity 11 PARKING AT WHITEWATER COURSE 24,000 SF $6.00 $144,000.00 $187,200.00
Fishing Hole Lake Facility 11 WHITEWATER HQ, RETREAT CENTER 5,000 SF $130.00 $650,000.00 $845,000.00

Subtotal Phase 11 $2,452,450.00

TOTAL  $27,300,000.00
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Purpose and Methodology 



A-1 

Purpose 
 

The Elm Fork Floodplain Management Study summarizes the results of the 
detailed master drainage studies completed for the City of Dallas within the Elm 
Fork project limits.  The objective of the study is to define the limits for the 
ultimate development conditions of the 100-year floodplain.  Additionally, the 
study will provide an overall management plan for the floodplains of the Elm Fork 
and the three tributaries.  The study will provide the base information necessary 
to assist in the following:  
 
 1. Determination of flood hazard areas; 
 2. Planning for parks and recreational facilities within the floodplain 

area; 
 3. Design of future roads, bridges and utilities; 

4. Determination of the improvements required for existing 
road/railroad crossings in flood hazard areas; 

5. Establishment of minimum finish floor elevations for structures built 
in and adjacent to the floodplain areas; and 

6. Creation of a tool for the evaluation and implementation of 
floodplain management alternatives. 

 
 
Background 
 
Freese and Nichols has been retained by the City of Dallas to provide 
engineering, surveying and environmental services for the Elm Fork Floodplain 
Management Study.  The study deliverables include a local drainage master plan 
for Richards Branch, Wesco Channel and Daniels Creek and a report outlining 
overall watershed management concepts for the Elm Fork.  The report also 
includes a recreational amenities plan for the study area. 
 
The project limits are as follows: 
 

1. Elm Fork - From the confluence of the Trinity River at SH 183 to 
Royal Lane (43,200 linear feet); 

2. Richards Branch - From the confluence of the Elm Fork to the limits 
of the Elm Fork SPF (13,500 linear feet); 

3. Wesco Channel - From the confluence of the Elm Fork to the limits 
of the Elm Fork SPF (15,000 linear feet); and 

4. Daniels Creek - From the confluence of the Elm Fork to the limits of 
the Elm Fork SPF (14,900 linear feet). 
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This study encompasses a unique stretch of the Elm Fork.  The river is relatively 
untouched by the industrial and recreational uses that occur just outside of its 
banks; however, the Elm Fork is not easily accessed from the City of Dallas side.   
 

Elm Fork of the Trinity River 
The U.S. Army Corps of Engineers updated the hydrology for the Elm Fork of the 
Trinity River for both the Federal Emergency Management Agency (FEMA) Flood 
Insurance Study (FIS) and the Trinity River Corridor Development Certificate 
(CDC) Base Model in 1995. The FIS hydrology provides peak flow values, in cubic 
feet per second (cfs) for the 10-, 50-, 100-, and 500-year storm events given 
current land use and river hydraulics.  The CDC hydrology provides peak flow 
values, in cubic feet per second (cfs) for the 1-, 2-, 5-, 10-, 25-, 50-, 100-year, 
and Standard Project Flood (SPF) events given projected year 2050 land use and 
current river hydraulics.  Due to this work by the Corps of Engineers, the Elm 
Fork hydrology was not updated as part of this study. 
 
As part of its participation in the National Flood Insurance Program the City of 
Dallas has adopted the 100-year storm event as the basis for storm water design 
purposes.  Moreover, its participation in the Trinity River CDC initiative requires 
both the 100-year and SPF events be used as design storms. 
 

Tributaries to the Elm Fork 
The three tributaries to the Elm Fork investigated by this study are Daniels 
Creek, Wesco Channel, and Richards Branch.  A study of the tributaries requires 
information concerning rainfall, topography, soil type, land use, and proposed 
future developments.  Unlike the hydrologic model of the Elm Fork available from 
the Corps of Engineers, hydrologic models were developed for the tributaries as 
part of this study. 
 
The procedures for this study were based on industry-accepted methodologies 
and the resultant information was combined into hydrologic (HEC-1) and 
hydraulic (HEC-RAS) models of the tributaries to determine the peak flow values 
and peak stages for the 2- through 500-year and SPF frequency storm events for 
existing, ultimate, and proposed conditions.  The following sections describe the 
methodologies and techniques used to develop the hydrologic and hydraulic 
models. 
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Hydrologic Methodology  
 

Precipitation 
The hypothetical storms rainfall data for this study were provided by HYDRO-35, 
TP-40, and TP-49. “NOAA Technical Memorandum NWS HYDRO-35, Five- To 60-
Minute Precipitation Frequency For The Eastern And Central United States”, from 
the U.S. Department of Commerce, National Oceanic and Atmospheric 
Administration, National Weather Service, Office of Hydrology, Silver Spring, MD, 
1977, provided the 2- through 100-year, 5- through 60-minute rainfall data. 
“Technical Paper No. 40 (TP-40) Rainfall Frequency Atlas of the United States for 
Durations from 30 Minutes to 24 Hours and Return Periods from 1 to 100 Years”, 
from the U.S. Department of Commerce, Weather Bureau, Washington, D.C. 
1961, provided the 2- through 100-year, 2- through 24-hour rainfall data. 
“Technical Paper No. 49 (TP-49) Two- To Ten-Day Precipitation For Return 
Periods Of 2 To 100 Years In The Contiguous United States”, from the U.S. 
Department of Commerce, Weather Bureau, Washington, D.C. 1964, provided 
the 2- through 100-year, 2-day rainfall data. 
 
The 1- and 500-year frequency rainfall data were derived through logarithmic 
extrapolation of the 2- through 100-year data while the Standard Project Flood 
rainfall data was determined by the U.S. Army Corps of Engineers (COE). 
 

Topographic Information 
Topographic information was used to delineate drainage basins and define 
hydrologic and hydraulic characteristics. The 1991 aerial contours produced for 
the U.S. Army Corps of Engineers Upper Trinity Study were provided by the 
North Central Texas Council of Governments and were supplemented by 
approximately 150 surveyed cross-sections of the three tributaries for use in this 
study. 
 

Basin Delineation 
Utilizing the topographic information and City drainage plans the drainage basins 
and sub-basins for each of the three tributaries were delineated. A drainage 
basin is a defined area in which all runoff travels to a common point. A sub-basin 
is a drainage basin inside a larger basin. Several sub-basins are delineated for 
each stream to provide a more detailed model of the storm flows in the 
tributaries. 
 
The aerial contours allowed rough delineation of each drainage basin and 
subsequent sub-basins.  The City drainage plans indicated locations where storm 
flow would be diverted from its normal course because of inlets, culverts, or 



A-4 

channels. The City drainage plans along with field visits allowed the drainage 
basins and sub-basins to be properly defined. 
 

Land Use Conditions 

Hydrologic Soil Group 
The type of soil, whether sand, clay or a combination of the two, greatly affects 
the amount of rainfall that infiltrates the ground and how much results in runoff. 
A sandy soil will allow a greater amount of infiltration, while a clay soil will 
produce a greater amount of runoff. The “Soil Survey of Dallas County, Texas” 
from the U.S. Department of Agriculture, Soil Conservation Service, 1980, 
provided the hydrologic soil group information for the drainage basins, which 
contribute to the three tributaries.  

Land Use 
Like the soil type, land use also greatly affects the amount of runoff produced by 
rainfall. A parking lot will translate nearly all rainfall into runoff, while a park will 
retain the rainfall and allow it to soak or infiltrate into the ground. The North 
Central Texas Council of Governments provided a land use map of the drainage 
area of the basins for the existing conditions and the City of Dallas provided the 
ultimate development conditions.  
 
This land use information was provided in a paper or a hardcopy format. The 
paper copy was scanned into digital format and the land use zones where 
delineated so the information could be used in a geographic information system 
(GIS) format. 
 
SCS Curve Number 
The SCS Curve Number (CN) is defined for hydrologic soil type and land use. A 
high CN indicates a high percentage of rainfall will be translated into runoff 
rather than infiltration.  Conversely, a low CN indicates low runoff. The CN’s are 
defined by “Urban Hydrology for Small Watersheds, TR-55,” U.S. Department of 
Agriculture, Natural Resources Conservation Service, June 1986.  Utilizing the 
sub-basin delineation, the CN matrix from TR-55, and both soil type and land use 
information in a GIS, a CN for each sub-basin was determined for both existing 
and proposed conditions. 
 

Lag Time 
The amount of time it takes for a drop of rain to travel from the hydraulically 
most remote portion of a drainage basin to the calculation point is the “time of 
concentration.”  The time of concentration (Tc) is calculated by the summation of 
the travel times of the storm flow over different segments of the basin. There 
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are three types of flow conditions considered for time of concentration, 1) sheet 
flow, 2) shallow concentrated flow, and 3) open channel flow.  
 
Sheet flow takes place in the most upper reaches of the basin. Sheet flow is the 
flow often seen in a parking lot where flow, as the name implies, travels across 
the surface but has not yet formed into a channel. This type of flow generally 
takes place for the first two- to three-hundred feet of a flow path before it forms 
concentrated flow. The sheet flow is generally less than an inch deep, and 
transverses the first two- to three-hundred feet within fifteen minutes. 
 
After the sheet flow starts to concentrate it becomes shallow concentrated flow. 
The travel time for shallow concentrated flow is calculated from the velocity and 
distance of travel. The velocity is determined based on the slope and material 
over which the water travels. The steeper the slope the faster the flow and the 
less time it takes to transverse that segment of the hydraulic length.  
 
Once the flow path reaches a point of surveyed cross sections or an area where 
a channel is discernable on aerial photos the flow becomes open channel flow. 
The travel time in an open channel portion of a flow path is calculated, as with 
shallow overland flow, from velocity and distance of travel. The velocity of open 
channel flow is determined by channel geometry, Manning’s roughness 
coefficient, and channel slope. 
 
Once the Tc for a sub-basin is determined, by the summation of the travel times, 
it is converted into lag time. Lag time has been determined to be 0.665*Tc by 
the Natural Resources Conservation Service. 
 

Runoff Hydrographs and Flow Attenuation 
The HEC-1 program uses the rainfall and hydrologic information to produce 
hydrographs for each sub-basin. The program also has the capability to combine 
and route the hydrographs to simulate storm events. As the hydrograph from a 
sub-basin travels through the next basin downstream the hydrograph peak value 
becomes lower and its base becomes longer because of valley storage.  
 
Valley storage is the ability of the stream or river to attenuate or store a portion 
of the flood and lower the peak value. In this way the stream acts as a sponge 
or reservoir and though a large amount of water may enter it in a short period of 
time the water is released at a lower rate over a longer period of time. Each 
segment of stream has a valley storage rating curve determined from a hydraulic 
model. 
 
Once the hydrograph of the most upstream sub-basin has been routed through 
the second sub-basin, the routed first hydrograph and un-routed second sub-



A-6 

basin are combined. The peak value of this combined hydrograph is the peak 
flow value of the segment through which the first hydrograph was routed. This 
process continues from the upper reach of the tributary to the confluence with 
the Elm Fork. 
 
For this study the HEC-1 (hydrologic) and HEC-RAS (hydraulic) models were used 
to determine the valley storage rating curves for each segment of the tributaries. 
The HEC-1 model was run for the 500-year frequency storm with no routing. 
This produced a very high peak flow in the stream at each sub-basin.  
 
The HEC-1 program has the capability to model valley storage with a rating 
curve with up to twenty values of flow and storage. The value of the 500-year 
un-routed model was therefore rounded up and linearly distributed from a value 
of 1/20th to 20/20ths to provide twenty evenly distributed values of flow at each 
stream segment. These twenty values were entered in the HEC-RAS model to 
determine valley storage and provided values below to above the range of values 
that would actually flow in the tributaries. 
 
Each of the twenty series of flow values entered into the HEC-RAS model is 
considered a profile. The value of each series decreases in each stream segment 
from downstream to upstream.  This allows a true relationship throughout the 
tributary for that profile. 
 
Valley storage rating curves were determined through this method for existing 
and proposed hydraulic conditions.  Refer to the Valley Storage section of this 
appendix for additional information regarding valley storage calculations. 
 

Other Information 
In addition to what has been mentioned above, other information was also 
gathered concerning existing and future conditions. City drainage plans for the 
existing drainage systems and stream crossings were gathered to delineate 
drainage basins and identify existing hydraulic parameters. TxDOT, City of 
Dallas, and DART plans for future projects were obtained to minimize alternative 
conflicts with those plans.  
 
Also, several drainage reports analyzing this area of Dallas in the past were 
obtained to compare potential solutions to existing drainage problems. These 
reports include the revised 1989 Halff and Associates “Feasibility Study for Luna 
Road Improvements Northwest Highway to Royal Lane”, the August 1983 Owen 
Ayres & Associates “Stemmons North Industrial District Interior Drainage Study”, 
the June 2000 U.S. Army Corps of Engineers, Fort Worth District “Programmatic 
Environmental Impact Statement, Upper Trinity River Basin, Trinity River, Texas” 
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and the April 1989 Nathan D. Maier Consulting Engineers, Inc. “Information and 
Management Joe’s Creek” study. 
 
 
Hydraulics Methodology 

Stream Cross Section Data 
The existing CDC and FEMA FIS HEC-RAS models, completed by the U.S. Army 
Corps of Engineers for the Upper Trinity Study, were used for the analysis of the 
Elm Fork and the effects the proposed conditions would have on the floodplain. 
 
Hydraulic models of each of the tributaries were developed using the surveyed 
cross-sections that were obtained for this study and the 1991 aerial contours. 
The surveyed cross-sections defined the channel and bank adjacent to the 
tributary as well as bridges and culverts. The surveyed cross-sections were 
extended with the aerial contours to provide cross-sections for the hydraulic 
model that extended beyond the floodplain. 
 
The hydraulic characteristics of each stream were determined from the aerial 
contours, surveyed cross-sections, photographs of the cross-sections and field 
visits. More specifically, the geometric data for the models was derived from the 
1991 aerial contours and surveyed cross-sections while the Manning’s roughness 
coefficients were determined from the photographs of the cross-sections and 
field visits. 
 

Split Flow 
Further revisions were made to the model(s) regarding the split flow reaches.  
Since even slight alterations to geometry can have a significant impact on split 
flow regimes, the amount of flow in each of the two split flow reaches within the 
study area was recalculated.  Using an iterative approach the appropriate 
distribution of discharges between the two reaches was determined by balancing 
the energy grade line elevation at the cross-section immediately upstream of the 
split flow region (i.e., cross-section 499+16).  The energy grade line elevations 
were matched to 0.00 feet, but the exact discharges were then rounded to the 
nearest 100 cfs per the Effective Model(s).  This technique was applied to 
recalculate the split flow distribution for all of the scenarios including the 
Modified Alternative 2 and the proposed conditions model(s). 
 

Flood Profiles 
The starting water surface of a hydraulic model directly affects the level of 
inundation experienced in the downstream portion of a stream. The higher the 
starting water surface the less of an influence the local channel has on flooding 
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and the greater the influence the receiving stream has. Because of the size and 
location of the tributaries with respect to the Elm Fork drainage basin, the 100-
year CDC elevation, as determined by the U.S. Army Corps of Engineers Upper 
Trinity Study, is the water surface used for all frequency profiles in the 
tributaries.  The two exceptions to this occur in the Daniels Creek analysis.  The 
existing conditions model uses the 10-year Elm Fork elevation and the proposed 
conditions model uses an elevation of 415.0 feet.  As part of the proposed 
improvements (refer to Flood Management Projects section of the report for 
details regarding proposed improvements) Daniels Creek will no longer be 
susceptible to Elm Fork backwater.  Rather, Daniels Creek will outfall to a pond 
at water surface elevation 415.0 feet. 
 
 
Valley Storage 
 
In addition to water surface elevation this study considered the effects various 
scenarios may have on the region’s ability to accommodate flood waters.  Per the 
discussion above the hydrologic and hydraulic models use a method of 
calculating the volume of flood water within a channel reach (i.e., valley storage) 
for the purposes of routing hydrographs.  This approach was used for modeling 
the tributaries and is able to capture the watershed characteristics in enough 
detail to provide sufficient accuracy.  However, in order to determine the valley 
storage of the entire region (i.e., the Elm Fork floodplain) a more advanced 
technique was necessary. 
 
The cross-sections in the hydraulic model represent the landscape sufficiently but 
are spaced too far apart to account for all of the varied topography in the region.  
For this reason an electronic surface in a geographic information system (GIS) of 
the project area was created which much more accurately depicts the actual 
physical landscape.  Using the electronic landscape surface and overlaying 
another surface representing the flood water (based on the elevations from the 
hydraulic model output) on top of the first produces a third feature whose 
volume is equivalent to the valley storage of the region.  This technique was 
performed to compare several watershed conditions ranging from existing to 
proposed scenarios.  Refer to Appendix D Flood Management Projects for the 
results of these analyses. 
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Public Involvement and Coordination 
 
To gain knowledge of the community’s vision for the Elm Fork corridor and for 
future land use needs, FNI utilized an extensive public involvement plan including 
public meetings, development of a public advisory committee, stakeholder 
meetings, newsletters, and a project website.  Our goals for the public 
involvement included capturing the community’s visions for the area, gaining 
feedback on current flooding conditions, gaining feedback on future land use 
development and recreational amenities, as well as creating a sense of 
ownership and acceptance by stakeholders. 
 
 
Meetings 
 
The following list of meetings held throughout the project illustrates the effort to 
involve stakeholders and to achieve the aforementioned goals through concensus 
building: 
 

 Three Public Meetings  
o Meetings held October 23, 2001, October 26, 2001 and April 19, 

2002 
 Three Public Advisory Committee (PAC) Meetings 

o Consisting of 18 landowners, business owners, environmental  
groups, concerned citizens, and city staff 

o Meetings held January 18, 2001, February 22, 2001 and March 15, 
2001 

 Presentations at Comprehensive Land Use Meetings 
o Two Planning meetings at Bachman Recreation Center 
o Meetings held February 23, 2002 and September 24, 2002 

 Project Update meeting with PAC and stakeholders 
o Meeting held August 28, 2002  

 Two Town Hall meetings 
o Meetings held June 11, 2002 and June 28, 2002 

 Two Park Board Meetings 
o Meetings held March 21, 2002 and September 12, 2002 

 Trinity River Committee Briefing August 4, 2003 
 City Council Briefing on October 1, 2003 
 Trinity River Committee Briefing February 2, 2004 
 Several additional coordination meetings with City staff, consultants, 

agencies and stakeholders 
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Media 
 
In addition to meetings general project information and updates were 
disseminated via a newsletter and project website.  As many as 500 people 
comprised the newsletter mailing list and several editions were distributed over 
the course of the project.   
 
The website (http://clients.freese.com/elmfork) further made general information 
such as updates and schedules readily available to interested parties.  
Furthermore, the website provided pictures, videos and maps of the study area 
and provided contact information and opportunities for people to submit 
comments. 
 
The public advisory committee along with the stakeholders in the Stemmons 
North Industrial District helped the project team evaluate several options which 
included a Luna Road levee, a major channel through the Walnut Hill Landfill 
area, buyout of landfill area for construction of a mega-park and ring levees to 
protect all or parts of the study area.  Appendix D Flood Management Projects 
describes in more detail various scenarios investigated before developing the 
recommended projects as presented in the accompanying final report. 
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Corridor Development Certification 
 
The Corridor Development Certificate (CDC) process was conceived as a means 
of protecting cities and counties from adverse impacts due to encroachments 
into the floodplains of the West Fork, Elm Fork, and mainstem of the Trinity 
River. 
 
As North Central Texas Council of Governments (NCTCOG) began preparation of 
the 3rd Edition of the CDC Manual, it was decided the Stemmons North Industrial 
District would be included in the “Regulatory Zone”, meaning that a CDC permit 
would be required for all development sites within the area’s floodplain.  Refer to 
Figure 2. CDC Regulatory Zone Map in the accompanying report for an 
illustration of the Regulatory Zone in the vicinity of the study area.  Up until this 
time the area had previously been exempted because a levee along Luna Road 
had been planned for flood protection.  As such the City of Dallas has 
consistently managed the floodplain under this assumption.  However, in 1999 
the U.S. Army Corps of Engineers (COE) announced that it no longer considered 
the levee feasible. 
 
According to City records, 26 sites in the Stemmons North Industrial District have 
existing fill permits.  Adding a requirement for CDC permits would cause a large 
portion of each site to be rendered undevelopable because of the strict valley 
storage preservation requirements.  The City of Dallas took the position these 
sites should be allowed to develop as planned since the 26 fill permits were 
approved prior to the COE’s 1999 decision and subsequent modification of the 
CDC maps.  Refer to Exhibit C-1 in this appendix for an illustration of the filled 
and unfilled sites within the study area. 
 
 
U.S. Army Corps of Engineers’ Analysis 
 
As a direct result of the regulatory zone modification the City requested the COE 
evaluate various development scenarios to determine the impacts of completing 
fill permits on flood conditions in the Elm Fork.  The analyses, completed in 
2001, showed that for completion of the 26 current fill permits impacts would be 
minimal.   
 
Analysis began with current models and looked at three alternatives: (1) Current 
conditions (with fill placed since model developed); (2) Currently-permitted fills 
completed; and (3) All reclaimable land filled. 
 
Valley storage was modeled using a geographic information system (GIS) to 
compute storage losses and the current CDC HEC-1 model to calculate 
discharges.  Conveyance was modeled using the CDC HEC-RAS model. 
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Increases in discharges over the current model ranged from 300 cubic feet per 
second (Alt. 1 versus existing model) to 800 cubic feet per second (Alt. 3 versus 
existing model) for the 100-year event and up to 100 cubic feet per second (cfs) 
for the Standard Project Flood (SPF).  These values represent minimal increases 
of 0.7 percent to 1.87 percent for the 100-year and 0.1 percent for the SPF. 
 
Conveyance modeling incorporating these slightly higher discharges resulted in 
increases in 100-year water surface of 0.08 feet (Alt. 1 versus existing model) to 
0.57 feet (Alt. 3 versus existing model) along the mainstem and up to 1.26 feet 
in the split flow reach (note: the split flow reach is fully within the City of Dallas). 
 
Given these results NCTCOG and the City of Dallas have agreed the best method 
for allowing these fill permits to proceed without subjecting them to the CDC 
requirement is for Dallas to grant a variance and staff will recommend approval 
of the variance to the City Council allowing fill be placed in the floodplain where 
previously authorized. 
 
Based on the City’s review and discussions with other cities, Dallas believes it is 
reasonable to grandfather existing permits (i.e., Alternative 2), thereby, 
precluding currently permitted sites from now having to obtain CDC permits. 
 
Furthermore, Alternative 2 impacts due to valley storage losses in the Elm Fork 
should be measured by comparing Alternative 2 to Alternative 1, rather than to 
the base CDC model.  Thus, the valley storage impact would be an increase of 
100 cfs (0.23 percent) for the 100-year and 100 cfs (0.1 percent) for the SPF.  
The corresponding maximum water surface increases would then be 0.42 feet 
(mainstem) and 0.71 feet (split flow reach) for the 100-year and 0.01 feet for 
the SPF (note: there is no split flow reach in the SPF model). 
 
Since some fill permits modeled by the COE expired in the meantime, the City 
requested the Alternative 2 scenario be reanalyzed for impacts to valley storage 
and discharges.  This modified Alternative 2 scenario was evaluated as part of 
the Elm Fork Floodplain Management Study and is discussed in greater detail in 
the following sections. 
 
 
FNI Analysis 
 
Using the COE’s analyses as a starting point this study created a modified 
Alternative 2 scenario.  In this scenario areas with expired fill permits were 
removed from the original Alternative 2 model which assumed all 26 permits 
granted between 1972 and 1999 would be utilized.  This accounts for future 
development conditions but is not over-conservative in its assumptions.  Through 
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Existing Fill Permits Fill Permits &
Event Conditions Only Improvements**

Volume* Volume* Volume Relative Volume* Volume Relative Volume Relative
(acre-ft) (acre-ft) (acre-ft) (%) (acre-ft) (acre-ft) (%) (acre-ft) (%)

(a) (b) (c)

100-Year 13,863 13,364 499 3.6% 12,881 483 3.6% 982 7.1%

Standard 
Project Flood 46,492 45,659 833 1.8% 45,040 619 1.4% 1,452 3.1%

* Volumes calculated using CDC discharges
** Includes all recommended Elm Fork projects
Loss of valley storage is offset by proposed improvements and is insignificant in terms of water surface 
elevation and discharge downstream as well as upstream

(b)-(c) (a)-(c)(a) - (b)

Difference Difference Difference

discussions with the City this modified Alternative 2 became the baseline model 
to which proposed improvements are compared. 
 
As part of the proposed improvements (refer to the Flood Management Projects 
section of the report for details regarding proposed improvements) analysis of 
the impacts to valley storage were considered.  As discussed above, a variance 
to the general CDC permitting criteria is necessary as there is still some 
anticipated loss of valley storage comparing the proposed conditions to the 
modified Alternative 2 model. 
 
The table below illustrates the results of the valley storage analyses performed 
as part of this study.  “Existing Conditions” represents Alternative 1, “Fill Permits 
Only” represents modified Alternative 2 and “Fill Permits and Improvements” 
represents proposed conditions as described above. 
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Floodplain Descriptions 
 
Richards Branch 
 
The headwaters of Richards Branch are storm drainage conduits east of IH 35.  
The storm system outfalls on the west side of IH35 north of Harcourt.  From 
Harcourt Richards Branch travels south and west and crosses Royal Lane, Joe 
Field Road, the BNSF Railroad, Tantor Road, X Street, and Luna Road. The 
channel is modeled from IH35 to the downstream end of the L.B. Houston Golf 
Course. 
 
The Richards Branch drainage basin comprises 1.77 square miles of area ranging 
from industrial to relatively rural land uses. The basin was divided into 12 sub-
basins. These sub-basins range from 0.03 to 0.91 square miles in size, have 
Curve Numbers (CN) that range from 80.5 to 94.6, and lag times that range from 
15.0 to 48.7 minutes. The hydrologic characteristics of the sub-basins are listed 
in Table D-1 and Exhibit D-1, located in back of this appendix, is the drainage 
area map. 

 
Table D-1 Richards Branch Sub-Basin Hydrologic Characteristics 

Sub-basin Area (mi^2) Existing 
CN 

Ultimate 
CN 

Adj. Ex. 
Lag Time 

(min) 

Adj. Ult. 
Lag Time 

(min) 
R1/R1E2 0.065/0.048 82.5 82.6/80.9 23 23/17 
R2 0.040 80.8 81.2 15 15 
R3 Not used     
R41 0.032 80.5 94.6 16 15 
R5/R5E2 0.189/0.138 84.4 88.6 44 43 
R61 0.027 80.5 84.3 15 15 
R7 0.127 86.6 93.1 22 21 
R8 0.073 89.2 91.4 49 49 
R9 0.052 80.8 92.4 22 18 
R10 0.085 91.0 94.2 16 15 
R11 0.171 88.2 92.6 27 27 
R12 0.914 90.9 93.0 36 36 

1. Sub-basins R4 and R6 do not contribute to Richards Branch in existing 
conditions 
2. Sub-basins R1 and R5 subdivided into R1E/W and R5E/W and R5W; R1W 
and R5W do not contribute to channel in proposed conditions 

 
Approximately 11,500 feet of Richards Branch channel was modeled in HEC-RAS 
in 58 cross-sections. The channel is well defined at the upstream reaches where 
it has been modified. The channel loses definition between Luna Road and the 
BNSF Railroad. The channel is once again discernable downstream of Luna Road.  
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Wesco Channel 
 
Like Richards Branch, the headwaters of Wesco Channel are storm drainage 
conduits east of Interstate 35. The storm system outfalls on the west side of 
IH35 south of Royal Lane.  From the outfall, Wesco Channel travels south and 
west and crosses fourteen roads and two railroads including IH35, Malibu Lane, 
Walnut Hill Lane, Joe Field Road, Manana Drive, the Northwest Highway, Luna 
Road, and the BNSF Railroad.  
 
The Wesco Channel drainage basin comprises 1.90 square miles of area ranging 
from industrial to relatively rural land uses. The basin was sub-divided into 13 
sub-basins. Two of these sub-basins, W-6 and W-7, were further sub-divided into 
two additional basins for modeling the proposed channel improvements.  
 
In addition to the sub-basins that directly contribute to the Wesco Channel 
system three additional basins, H1, W(2) South and W(2) North, were added. 
These additional sub-basins currently drain directly to the Elm Fork or ponds with 
no outlets. They will contribute to the proposed diversion channel and Wesco 
Channel with the proposed channel improvements. 
 
These sub-basins that currently are proposed to drain to the Wesco Channel 
range from 0.03 to 0.29 square miles in size, have CN’s that range from 73.8 to 
95.9, and lag times that range from 15.0 to 52.6 minutes. The hydrologic 
characteristics of the sub basins are listed in Table D-2 and Exhibit D-1 is a 
drainage area map. 
 

Table D-2 Wesco Channel Sub-Basin Hydrologic Characteristics 

Sub-basin Area 
(mi^2) 

Existing 
CN 

Ultimate 
CN 

Adj. Ex. 
Lag Time 

(min) 

Adj. Ult. 
Lag Time 

(min) 
W1 0.108 77.9 80.9 23 23 
W2S1 0.044 80.0 80.0 39 39 
W2N1 0.058 80.0 80.0 15 15 
W3 0.087 75.0 92.7 20 16 
W4 0.219 86.5 92.5 53 49 
W5 0.121 73.8 93.1 22 17 
W6E 0.033 80.4 80.4 15 15 
W6W 0.079 81.1 94.6 16 16 
W7S 0.042 82.8 82.8 20 20 
W7N 0.247 86.1 84.2 39 39 
W8 0.136 89.4 92.6 40 40 
W9 0.179 81.4 94.4 24 24 
W10 0.163 93.5 93.7 26 24 
W11 0.138 91.3 92.7 18 16 
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Sub-basin Area 
(mi^2) 

Existing 
CN 

Ultimate 
CN 

Adj. Ex. 
Lag Time 

(min) 

Adj. Ult. 
Lag Time 

(min) 
12 0.134 93.9 95.9 33 33 
W13 0.093 93.3 94.6 21 21 
W14 0.118 92.2 93.5 21 19 
A11 0.121 -- 77.0 -- 24 
H12 0.117 80.3 80.3 15 15 

1. Sub-basins W2S, W2N and A1 do not contribute to Wesco Channel in existing 
conditions 
2. Sub-basin H1 is made up of sub-basins R4, R6 and W2N; These basins do not 
contribute to Richards Branch or Wesco Channel in existing conditions but do in 
proposed conditions and are consolidated for simplicity 

 
Approximately 17,500 feet of Wesco Channel was modeled in HEC-RAS using 83 
cross-sections. The channel is well defined at the upstream reaches to the Elm 
Fork. The channel has been modified over its entire length and has been 
concrete lined from the storm sewer outfall to IH35. 
 
Daniels Creek  
 
The Daniels Creek is the smallest of the three tributaries studied. The 
headwaters of the Daniels Creek, also storm drainage conduits, are in and north 
of Manana Drive west of Interstate 35. The storm system ends at Manana Drive 
and flows south to a series of ponds before it enters the Elm Fork. Daniels Creek 
crosses Lombardy Lane, the Northwest Highway, and Bickham Road. 

 
The Daniels Creek drainage basin comprises 0.78 square miles of area and is 
comprised of primarily industrial land uses. The basin was sub-divided into three 
sub-basins. These sub-basins range from 0.11 to 0.40 square miles in size, have 
CN’s that range from 77.8 to 83.3, and lag times that range from 16.3 to 29.2 
minutes. The hydrologic characteristics of the sub-basins are listed in Table D-3 
and Exhibit D-2 is a drainage area map. 

 
Table D-3 Daniels Creek Sub-Basin Hydrologic Characteristics 

Sub-basin Area 
(mi^2) 

Existing 
CN 

Ultimate 
CN 

Adj. Ex. 
Lag Time 

(min) 

Adj. Ult. 
Lag Time 

(min) 
D1 0.11 81.9 81.9 29 29 
D2 0.40 83.3 83.3 25 25 
D3 0.27 77.8 77.8 16 16 
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Approximately 5,000 feet of Daniels Creek channel was modeled in HEC-RAS. 
The channel is concrete lined from Manana Drive and well defined at the 
upstream reaches where it has been modified. The channel loses definition 
between Luna Road and the BNSF Railroad but is discernable downstream of 
Luna Road. 
 
Management Alternatives 
 
Since there are a number of reasons this area experiences frequent flooding, a 
variety of flood control options were considered in this study.  The alternatives 
evaluated utilized the flood control techniques discussed below.   
 
Peak Flow Reduction 
 
One basic way to reduce flooding is to reduce the peak discharge in flood-prone 
areas or stream reaches.  Typically this is achieved by creating detention 
ponds/basins where storm water can be stored for a relatively short length of 
time. When properly located within the watershed an appropriately designed 
detention pond can detain a significant volume of storm water from entering the 
channel system and attenuate peak flows.  In addition to reducing peak flows 
detention facilities delay the peak so it occurs later than it would naturally. 
 
Detention along the Elm Fork was considered in the early stages of the study.  
More specifically, excavation of the Gun Club was evaluated.  However, due to 
the magnitude of floodwater, detention was deemed impractical.  Not only would 
detention likely be cost-prohibitive, the scale of detention required would likely 
cause negative ecological impacts to the Elm Fork system. 
 
In the case of these tributaries delaying the peak flows may not be necessary or 
even desirable since the much larger receiving water body (i.e., Elm Fork) 
already peaks much later than the smaller tributaries.  Theoretically, this could 
cause the peaks to occur closer together thereby increasing the coincidental 
peaking.  Also, detention facilities often require considerable amounts of land to 
provide enough storage to significantly decrease discharges.  Sufficient land does 
not appear to be available in the project area because it is so highly urbanized.  
Therefore, detention does not appear to be a viable flood control option in the 
project area. 
 
Building Removal or Flood Proofing 
 
Another approach seeks to reduce flood damages to lives and properties by 
removing people and structures from the floodplain rather than altering the 
floodplain.  Many times it is more economically desirable to simply abandon a 
structure(s) or flood proof it (them) than alter the landscape such that the 
floodplain no longer encompasses the structure(s).  For example, of the 19 
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structures removed from the Wesco floodplain as part of the proposed projects 
(discussed later), 15 are proposed buyouts. 
 
Flood Warning Systems at Roadways 
 
The Drainage Division and River Levee Operations of the City of Dallas Streets, 
Sanitation, and Code Enforcement Services installed a city-wide real-time flood 
warning system in 1991.  This flood warning system is commonly referred to as 
the ALERT system, which stands for Automated Local Evaluation in Real Time.  
The ALERT system consists of a network of tipping bucket rain gauges and water 
level sensors which send radio signals back to the base station computer to 
compile, store, and display the data.  Although the real time rainfall information 
could be used to forecast flows, the Dallas ALERT system utilizes the rainfall and 
water level information mainly to identify problem areas and coordinate the 
response of the street maintenance crews.  The system also assists with the 
operation of several storm water pumping stations along the Trinity River 
Floodway, which pump local runoff from the land side of the levees over into the 
Trinity River.  
 
On April 25, 2000, the City of Dallas commissioned the Flooded Roadway 
Warning System, which is monitored and maintained by River Levee Operations.  
The Flooded Roadway Warning System at each site consists of a sensor and one 
to six changeable message warning signs.  When flood waters reach the level of 
the roadway, the float switch in the sensor signals the sign to turn on the 
flashing warning lights and change the message of the sign to the warning text.  
The system also sends a radio signal back to the base station, allowing city crews 
to be dispatched to the site to put up barricades.   
 
There are currently approximately 40 Flooded Roadway Warning System 
locations throughout the City of Dallas, including five in the Elm Fork study area.  
These five locations are: Wildwood Road at California Crossing, California 
Crossing at Luna Road, Goodnight Lane at Walnut Hill Lane, Tantor Road at X 
Street, and Luna Road at Y Street.  An additional location was proposed for 
Northwest Highway at Denton Drive, but the Texas Department of 
Transportation placed restrictions on the battery location within their right-of-
way which prevented it from being installed. 
 
To install and operate flood warning systems within the Elm Fork study area, the 
most cost effective means is to add sites to the current ALERT system operated 
by River Levee Operations.  Since these systems are intended to warn motorists 
of routine and flash flooding, the general criteria which qualifies a site for a 
Flooded Roadway Warning System is that the roadway is inundated at a 10-year 
frequency or less.  Once a location is approved, a location for the sensor is 
determined and the signs are located at convenient turn around areas. 
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Once the Luna Road project is constructed to raise Luna Road above the 100-
year floodplain, the current Flooded Roadway Warning System could be 
relocated to another site.  Similarly, if Walnut Hill Lane is raised above at least 
the 10-year level it will not require a warning system.  In addition, if the 
residences along X Street and Y Street are bought out, the systems at these sites 
could be relocated. 
 
The installation cost of installing the Flooded Roadway Warning System is 
determined by the current contract that River Levee Operations has with the 
suppliers of the system components.  At the time of this report, the sensor at the 
site can be installed for $19,000 and each sign can be installed for $9,000.  At 
each site, both the sensor and the sign are mounted on concrete piers that range 
from 5.5 feet to 6.5 feet deep, so utility clearance would also need to be 
obtained.  The sensor and signs at each location communicate via radio 
transmission, so there is no need to run conduits and hardwire their connections.  
A standard ALERT station can be installed for about $8,000.  Recent 
developments in technology may allow some of these locations to be enabled 
with web cameras for less than $10,000, to constantly upload real time pictures 
of the crossing to be displayed on the River Levee web site. 
 
Bridge/Culvert and Channel Improvements 
 
This study revealed numerous flood-prone areas associated with the Daniels 
Creek, Richards Branch and Wesco Channel tributaries to the Elm Fork.  Flooding 
in these areas is a result of a few different problems.  In some cases the Elm 
Fork backwater is the source and in others it is undersized channels and culverts.  
Where inundation is caused solely by the high backwater elevation from the Elm 
Fork, structural improvements such as channelization offer no advantage to 
adjacent property owners.  Knowing this, bridge/culvert and channel 
improvements for the three tributaries are proposed only in those reaches above 
the Elm Fork backwater elevations. 
 
Where improvements are beneficial options such as grass-lined trapezoidal 
channels and upsizing culverts are recommended.  In the case of Daniels Creek, 
a levee is proposed to prevent Elm Fork backwater from entering the watershed. 
 
Reclamation of Floodplain Land 
 
Reclaiming floodplain land by filling, in order to raise areas above the 100-year 
flood elevation is another option.  This process typically requires hydraulic 
engineering data and is regulated by the City as part of its participation in the 
National Flood Insurance Program (NFIP).  When removing property from the 
floodplain by filling, two main criteria must be evaluated: increases in 100-year 
flood elevations and creating/increasing erosive velocities. 
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Levees and Floodwalls 
 
Blocking flood waters from entering an area via an earthen (i.e., levee) or other 
structure (i.e., floodwall) is yet another available option.  Again it is necessary to 
comply with the NFIP Regulations as well as the City and County Floodplain 
regulations in order to construct.  The NFIP regulations have specific 
requirements for areas protected by levees. Among the list of requirements are 
the following: 

 
 

• Riverine levees must provide a minimum freeboard of 3 feet above the 
100-year flood elevation.  An additional 1 foot above the minimum is 
required within 100 feet in either side of bridges.  An additional one foot is 
required at the upstream end of the levee, tapering to not less than the 
minimum at the downstream end of the levee. 

• All openings must be protected with closure devices that are structural 
parts of the system during operation and design according to sound 
engineering practice. 

• Engineering analysis must be submitted that demonstrate that no 
appreciable erosion of the levee embankment can be expected during the 
100-year flood. 

• Engineering analysis that evaluates levee embankment stability must be 
submitted. This includes seepage analysis. 

• Engineering analysis must be submitted that assesses the potential and 
magnitude of future losses of freeboard as a result of levee settlement. 

• An analysis must be submitted that identifies the interior drainage, and 
the extent of flooding. 

 
 
Preliminary Proposed Options 
 
Frequent flooding occurs in the Stemmons North Industrial area.  Much of the 
frequent flooding is due to backwater from the Elm Fork, but some flooding can 
be attributed to the local tributaries as well.  Five flood control options were 
initially identified to address these problems in a variety of ways.  All of the 
options propose a portion of the study area to be dedicated as open space.  This 
open space would encompass the area bounded by Luna Road on the west, 
Walnut Hill Lane on the south and Richards Branch to the north. 
 
Two key proposed elements played an important part in the consideration and 
layout of each option.  These elements are the proposed raising of Luna Road to 
an elevation above the CDC 100-year water surface and the 
construction/extension of Walnut Hill Lane from IH35 west to Luna Road. 
 
The proposed channels described in the following options would need to be 
constructed in an environmentally sound manner.  Channels through areas that 
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may leach landfill material are proposed to be concrete lined in order to protect 
water quality.  The channels and channel modifications in the remaining portions 
of the proposed projects would be earthen lined, with a maximum flow velocity 
in the channel of 8 feet per second.  In instances when slopes are to be 
constructed steeper than 3:1 (horizontal: vertical), gabion baskets are proposed.  
In instances when slopes are to be constructed steeper than 1:1 (horizontal: 
vertical), concrete retaining walls with an earthen channel bottom are proposed. 
 
 
Option 1 - Richards-Wesco Diversion Channel 
 
Description 
 
Option 1 consists of 5,600 linear feet of 200 feet wide channel to be constructed 
from Richards Branch to Wesco Channel, through the middle of the proposed 
open space.  This would divert all of the local flow from the upper portions of the 
Richards Branch to limit the flooding problems that occur downstream along 
Richards Branch on Luna Road and Tantor Road, X Street, and Y Street.  The 
channel would cross under the proposed Walnut Hill Lane reconstruction through 
five 8-feet x 9-feet box culverts and connect to the existing Wesco Channel north 
of BNSF railroad.  The proposed diversion channel alignment is shown on Exhibit 
D-3. 
 
Modeling 
 
The diversion channel through the proposed open space affects the drainage 
characteristics of Richards Branch, Wesco Channel, and Lake H-1.  The Richards 
Branch sub-basins R-9, R-10, R-11, and R–12 are diverted from Richards Branch 
into the diversion channel and to Wesco Channel.  The Wesco Channel sub-
basins W-6 and W-7 are split, with the north and west portions of the sub-basins 
flowing into the diversion channel, introducing their flow further downstream 
than the current configuration.  The flow from the eastern and southern portions 
of W-6 and W-7 would still flow directly into the Wesco Channel, as they do now.  
The sub-basins of R-4, R-6, W-2 North, and W-2 South will all flow into the 
diversion channel and drain and or lower the water surface of the pond in Lake 
H-1.  
 
The valley storage was determined for the new channel configuration using the 
HEC-RAS model, as it was for the existing and ultimate conditions. The peak 
discharges and water surface elevations were then determined using HEC-1 and 
HEC-RAS, as well as for the existing and ultimate conditions.  
 
Results 
 
The proposed diversion of flow from Richards Branch to Wesco Channel, without 
additional conveyance in Wesco Channel, increases both the peak discharge and 
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water surface elevations along Wesco Channel and lowers both in the Richards 
Branch.  The introduction of the diversion channel also affects the valley storage 
and thus further alters the peak discharge values in both streams.  The changes 
in both peak discharge (Q) and water surface (WS) are summarized in Tables D-
4 and D-5. 
 
Table D-4 Results of Option 1 100-year Model 

 Location Ultimate 
Q (cfs) 

Ultimate 
Flow 
Line 

Ultimate 
WS 

Opt 1 
Q 
(cfs) 

Opt 1 
Flow 
Line 

Option 
1 
WS 

Q 
Opt 1 -
Ult 

WS 
Opt 1-
Ult 

D/S US 77 707 446.03 451.73 708 446.03 451.73 1 0.00
U/S Joe Field 707 442.18 447.30 708 442.18 447.29 1 -0.01
U/S Southwell 1,233 431.54 439.66 1,223 431.54 439.59 (10) -0.07
U/S IH35 1,233 425.79 438.49 1,223 425.79 438.40 (10) -0.09
D/S IH35 1,462 425.53 431.16 1,478 425.53 431.19 16 0.03
U/S Malibu 1,462 423.71 431.33 1,478 423.71 431.36 16 0.03
U/S 
Goodnight 1,462 422.78 428.87 1,478 422.78 428.82 16 -0.05

U/S Walnut 
Hill 2,199 417.01 428.48 1,541 417.01 428.64 (658) 0.16

U/S BNSF 2,286 415.48 427.93 2,331 415.48 428.27 45 0.34

W
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U/S Luna 2,421 412.69 424.96 2,730 412.69 424.97 309 0.01
D/S IH35 2,322 440.05 450.13 2,320 440.05 450.13 (2) 0.00
U/S Joe Field 2,322 432.12 443.77 2,320 432.12 443.79 (2) 0.02
U/S Royal 2,295 430.99 441.00 2,309 430.99 441.06 14 0.06
U/S Concrete 2,313 425.81 433.51 2,334 425.81 431.79 21 -1.72
U/S BNSF 2,407 419.76 429.44 422 419.76 426.98 (1,985) -2.46

R
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s 
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U/S Luna 2,743 420.83 426.51 869 420.83 425.66 (1,874) -0.85
 
Table D-5 Results of Option 1 10-year Model 

 Location Ultimate 
Q (cfs) 

Ultimate 
Flow 
Line 

Ultimate 
WS 

Opt 1 
Q 
(cfs) 

Opt 1 
Flow 
Line 

Option 
1 
WS 

Q 
Opt 1 -
Ult 

WS 
Opt 1-
Ult 

D/S US 77 480 446.03 450.81 480 446.03 450.81 - 0.00
U/S Joe Field 480 442.18 446.50 480 442.18 446.50 - 0.00
U/S Southwell 908 431.54 435.61 905 431.54 435.60 (3) -0.01
U/S IH35 908 425.79 434.21 905 425.79 434.19 (3) -0.02
D/S IH35 1,089 425.53 430.01 1,084 425.53 430.00 (5) -0.01
U/S Malibu 1,089 423.71 429.98 1,084 423.71 429.96 (5) -0.02
U/S 
Goodnight 1,089 422.78 428.35 1,084 422.78 428.34 (5) -0.01

U/S Walnut 
Hill 1,501 417.01 427.26 1,077 417.01 427.14 (424) -0.12

U/S BNSF 1,650 415.48 426.67 679 415.48 426.84 (971) 0.17

W
es
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 C
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nn

el
 

U/S Luna 1,661 412.69 423.56 1,791 412.69 423.57 130 0.01
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 Location Ultimate 
Q (cfs) 

Ultimate 
Flow 
Line 

Ultimate 
WS 

Opt 1 
Q 
(cfs) 

Opt 1 
Flow 
Line 

Option 
1 
WS 

Q 
Opt 1 -
Ult 

WS 
Opt 1-
Ult 

D/S IH35 1,522 440.05 449.51 1,523 440.05 449.51 1 0.00
U/S Joe Field 1,522 432.12 442.21 1,523 432.12 442.21 1 0.00

U/S Royal 1,555 430.99 438.43 1,556 430.99 438.44 1 0.01

U/S Concrete 1,573 425.81 432.09 1,585 425.81 430.81 12 -1.28
U/S BNSF 1,649 419.76 428.58 287 419.76 426.66 (1,362) -1.92

R
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s 
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U/S Luna 1,845 420.83 426.01 359 420.83 424.55 (1,486) -1.46
 
Advantages and Disadvantages  
 
Option 1 lowers the water surface from the localized flooding on lower Richards 
Branch and provides an approximate 150 acre-feet of additional valley storage 
outside the Elm Fork effective flow area.  The additional valley storage may be 
banked to offset the construction, and resulting fill, of both Luna Road and 
Walnut Hill Lane. 
 
Although water surface elevations from localized floods are being lowered on the 
lower portions of Richards Branch, floods on the Elm Fork will still inundate these 
areas by several feet.  In addition the water surface on Wesco Channel will be 
raised from the confluence with the Elm Fork to the downstream face of IH35, 
due to increased flow rates (resulting from the diversion) potentially affecting 
adjacent properties. 
 
Also, it is not currently known what kind of material will be found during the 
excavation of the proposed channel.  This area was once a landfill and it is 
assumed that the material that is to be moved will be landfill material.  
Investigation into the disposal of this material has indicated that it may be 
accepted at a current landfill.  
 
 
Option 2 - Luna Road Diversion Channel 
 
Description 
 
Option 2 consists of 3,100 linear feet of a 90-foot wide diversion channel 
constructed on the east side of the new Luna Road.  This option provides the 
required valley storage for the construction of Luna Road and lowers the 
localized flooding in the lower portions of Richards Branch.  This would also 
prevent flow from Richards Branch, upstream of Luna Road, from flooding the 
L.B. Houston golf course.  The proposed alignment of the Luna Road Diversion 
Channel is shown in Exhibit D-4. 
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The channel work would begin north of Tantor Road and proceed south following 
Luna Road to the proposed intersection with the Walnut Hill Lane extension.  A 
set of eight 10-feet x 8-feet culverts would convey the water under both Luna 
Road and Walnut Hill Lane to the existing pond located on the west side of Luna 
Road. 
 
Constructed in this way, the proposed project would increase some localized 
flooding, but as with Option 1, these areas would still be inundated by the Elm 
Fork.  If flap gates are installed and Walnut Hill Lane is elevated above the 10-
year water surface of the Elm Fork, the area east of Luna Road and north of 
Walnut Hill Lane would be protected from the 10-year flood from the Elm Fork. 
 
Utilizing Luna Road and Walnut Hill Lane as a 10-year levee would not protect 
the area from flooding by the 100-year on the Elm Fork or from localized 
flooding.  Although Luna Road is proposed to be constructed above the 100-year 
flood elevation, culverts would need to be installed under Luna Road such that 
the 100-year, but not the 10-year, Elm Fork flood waters could pass from the 
river side to the land side of Luna Road in order to conserve the valley storage 
that this area currently contributes. 
 
Modeling 
 
The proposed channel affects only the drainage characteristics of Richards 
Branch.  The Richards Branch sub-basins R-1 and R-5 currently straddle Luna 
Road, and would be divided by the proposed raising of the road and channel 
construction.  The Richards Branch sub-basin R-2 is located entirely on the west 
side of Luna Road and would no longer contribute flow to Richards Branch. 
 
The valley storage was determined for the new channel configuration using the 
HEC-RAS model, as well as for the existing and ultimate conditions.  The peak 
discharges and water surface elevations were then determined using HEC-1 and 
HEC-RAS, also as well as for the existing and ultimate conditions.  Only Richards 
Branch was modeled for this option. 
 
Results 
 
The channelization of the downstream portion of Richards Branch will lower the 
100-year water surface at Tantor Road.  However, because of changes in valley 
storage, there is a slight increase in both peak discharge and water surface 
elevations upstream of the BNSF railroad.  The changes in both peak discharge 
(Q) and water surface (WS) are summarized in Tables D-6 and D-7. 
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Table D-6 Results of Option 2 100-year Model 

 Location Ultimate 
Q (cfs) 

Ultimate 
Flow 
Line 

Ultimate 
WS 

Opt 2 
Q 
(cfs) 

Opt 2 
Flow 
Line 

Option 
2 
WS 

Q 
Opt 2 -
Ult 

WS 
Opt 2-
Ult 

D/S IH35 2,322 440.05 450.13 2,319 440.05 450.13 (3) 0.00
U/S Joe Field 2,322 432.12 443.77 2,319 432.12 443.79 (3) 0.02
U/S Royal 2,295 430.99 441.00 2,306 430.99 441.04 11 0.04
U/S Concrete 2,313 425.81 433.51 2,321 425.81 433.54 8 0.03
U/S BNSF 2,407 419.76 429.44 2,440 419.76 429.45 33 0.01
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U/S Luna 2,743 420.83 426.51 2,741 420.83 426.18 (2) -0.33
 
Table D-7 Results of Option 2 10-year Model 

 Location Ultimate 
Q (cfs) 

Ultimate 
Flow 
Line 

Ultimate 
WS 

Opt 2 
Q 
(cfs) 

Opt 2 
Flow 
Line 

Option 
2 
WS 

Q 
Opt 2 -
Ult 

WS 
Opt 2-
Ult 

D/S IH35 1,522 440.05 449.51 1,523 440.05 449.51 1 0.00
U/S Joe Field 1,522 432.12 442.21 1,523 432.12 442.21 1 0.00
U/S Royal 1,555 430.99 438.43 1,556 430.99 438.43 1 0.00
U/S Concrete 1,573 425.81 432.09 1,574 425.81 432.10 1 0.01
U/S BNSF 1,649 419.76 428.58 1,666 419.76 428.61 17 0.03

R
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U/S Luna 1,845 420.83 426.01 1,890 420.83 424.63 45 -1.38
 
Advantages and Disadvantages  
 
As described above, Option 2 will provide adequate valley storage to offset the 
construction of Luna Road and Walnut Hill Lane.  This option will also, when 
constructed without flap gates, provide limited protection from the localized 
flooding along the lower portion of the Richards Branch, but will not affect the 
valley storage of the Elm Fork.  While this option, if constructed as a 10-year 
levee, will provide 10-year flood protection from the Elm Fork, much of the land 
that will be protected is proposed to be dedicated as open space.  Also, interior 
drainage during the 10-year flood event will need to be addressed. 
 
 
Option 3 - Channelize Upper Richards Branch 
 
Description 
 
Option 3 consists of the channelization of the upper 4,550 linear feet of the 
Richards Branch.  The channel modifications begin upstream of the concrete 
plant and continue upstream to the frontage road of IH35.  The proposed 
channel varies in width from 25 feet to 35 feet.  The proposed alignment of the 
channel is shown in Exhibit D-5. 
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Modeling 
 
The proposed channel affects only the valley storage and hydraulic 
characteristics of Richards Branch.  The valley storage was determined for the 
new channel configuration with the HEC-RAS model, as well as for the existing 
and ultimate conditions.  The peak discharges and water surface elevations were 
then determined using HEC-1 and HEC-RAS, as well as for the existing and 
ultimate conditions.  Only Richards Branch was modeled for this option. 
 
Results 
 
The channelization of the upstream portion of Richards Branch will lower the 
water surface elevations along the lower reach of Richards Branch.  Due to 
changes in valley storage, there is an increase in both the peak discharge and 
the water surface elevations downstream of the concrete plant.  The changes in 
both peak discharge (Q) and water surface (WS) are summarized in Tables D-8 
and D-9. 
 
Table D-8 Results of Option 3, 100-year Model 

 Location Ultimate 
Q (cfs) 

Ultimate 
Flow 
Line 

Ultimate 
WS 

Opt 3 
Q (cfs)

Opt 3 
Flow 
Line 

Option 3 
WS 

Q 
Opt 3 -
Ult 

WS 
Opt 3-
Ult 

D/S IH35 2,322 440.05 450.13 2742 435.03 444.92 420 -5.21
U/S Joe Field 2,322 432.12 443.77 2742 432.12 441.53 420 -2.24
U/S Royal 2,295 430.99 441.00 2840 430.99 438.51 545 -2.49
U/S Concrete 2,313 425.81 433.51 2877 425.81 434.58 564 1.07
U/S BNSF 2,407 419.76 429.44 3052 419.76 430.02 645 0.58

R
ic

ha
rd

s 
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ch

 

U/S Luna 2,743 420.83 426.51 3426 420.83 426.82 683 0.31
 
Table D-9 Results of Option 3, 10-year Model 

 Location Ultimate 
Q (cfs) 

Ultimate 
Flow 
Line 

Ultimate 
WS 

Opt 3 
Q (cfs)

Opt 3 
Flow 
Line 

Option 3 
WS 

Q 
Opt 3 -
Ult 

WS 
Opt 3-
Ult 

D/S IH35 1,522 440.05 449.51 1830 435.03 443.07 308 -6.44
U/S Joe Field 1,522 432.12 442.21 1830 432.12 439.87 308 -2.34
U/S Royal 1,555 430.99 438.43 1910 430.99 436.74 355 -1.69
U/S Concrete 1,573 425.81 432.09 1916 425.81 432.95 343 0.86
U/S BNSF 1,649 419.76 428.58 2030 419.76 428.92 381 0.34

R
ic

ha
rd

s 
Br
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ch

 

U/S Luna 1,845 420.83 426.01 2085 420.83 426.18 240 0.17
 
Advantages and Disadvantages  
 
As described above, Option 3 affects both the peak discharge and the water 
surface along Richards Branch.  The current backwater conditions create 
sufficient valley storage to lower the discharges throughout Richards Branch.  
This backwater condition also creates high water surfaces.  By lowering the 
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flowline of Richards Branch and channelizing this reach, both velocity and peak 
discharge are increased while the water surface elevations are lowered in the 
channelized reach.  This increased velocity and decreased valley storage creates 
higher peak flows and water surfaces in the lower portions of the Richards 
Branch. 
 
The lower portions of the Richards Branch that will experience higher water 
surfaces are the same areas that are inundated by several more feet from the 
Elm Fork floods of the same frequency. 
 
 
Option 4 - Channelize Richards Branch and Wesco Channel 
 
Description 
 
Option 4 consists of a combination of Options 2, 3, as well as the channelization 
of Wesco Channel.  In this option, both Richards Branch and Wesco Channel are 
heavily channelized.  The lower Richards Branch diversion channel, from Option 
2, runs alongside Luna Road and discharges downstream of the golf course at 
the proposed Walnut Hill Lane intersection.  This channelization continues 
through the upper portion of Richards Branch, similar to the improvements 
proposed for Option 3.  Wesco Channel is also channelized from the confluence 
of the Elm Fork upstream to the downstream side of Malibu Drive.  The proposed 
alignment of these channels is shown in Exhibit D-6. 
 
Modeling 
 
The proposed channelization affects Richards Branch and Wesco Channel 
independently.  As in Option 2, the diversion channel in the lower portion of 
Richards Branch changes the hydrologic characteristics of several of the sub-
basins.  The proposed channelization of Wesco Channel does not alter the 
characteristics of the any of its sub-basins, and they are modeled as they were in 
the existing/ultimate conditions model.  
 
The hydraulic model for the proposed conditions in both streams was modeled 
using the HEC-RAS model to provide valley storage characteristics for the HEC-1 
model. The peak flows from the revised HEC-1 were entered into the HEC-RAS 
model. 
 
Results 
 
As described above, Option 4 reduces the water surface elevations and affects 
the valley storage throughout both Richards Branch and Wesco Channel.  The 
altered valley storage characteristics result in higher peak discharges in both 
streams.  Because of the higher peak flows, the water surface elevations are 
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raised along the lower reaches of Richards Branch and at various points 
downstream of IH35 along Wesco Channel.  The changes in both peak discharge 
(Q) and water surface (WS) are summarized in Tables D-10 and D-11. 
 

Table D-10 Results of Option 4 100-year Model 

 Location Ultimate 
Q (cfs) 

Ultimate 
Flow 
Line 

Ultimate 
WS 

Opt 4 
Q 
(cfs) 

Opt 4 
Flow 
Line 

Option 
4 
WS 

Q 
Opt 4 -
Ult 

WS 
Opt 4-
Ult 

D/S US 77 707 446.03 451.73 708 446.03 451.73 1 0.00
U/S Joe Field 707 442.18 447.30 708 442.18 447.30 1 0.00
U/S Southwell 1,233 431.54 439.66 1,368 431.54 437.04 135 -2.62
U/S IH35 1,233 425.79 438.49 1,368 425.79 433.67 135 -4.82
D/S IH35 1,462 425.53 431.16 1,585 425.53 431.30 123 0.14
U/S Malibu 1,462 423.71 431.33 1,585 423.71 431.06 123 -0.27
U/S 
Goodnight 1,462 422.78 428.87 1,585 417.39 428.64 123 -0.23
U/S Walnut 
Hill 2,199 417.01 428.48 2,188 417.09 428.54 (11) 0.06
U/S BNSF 2,286 415.48 427.93 2,644 415.29 425.98 358 -1.95

W
es

co
 C

ha
nn

el
 

U/S Luna 2,421 412.69 424.96 2,919 413.30 425.29 498 0.33
D/S IH35 2,322 440.05 450.13 2,742 435.03 444.92 420 -5.21
U/S Joe Field 2,322 432.12 443.77 2,742 432.12 441.56 420 -2.21
U/S Royal 2,295 430.99 441.00 2,861 430.99 438.55 566 -2.45
U/S Concrete 2,313 425.81 433.51 2,889 425.81 434.67 576 1.16
U/S BNSF 2,407 419.76 429.44 3,129 419.76 429.58 722 0.14

R
ic

ha
rd

s 
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ch

 

U/S Luna 2,743 420.83 426.51 3,520 417.27 426.59 777 0.08
 
Table D-11 Results of Option 4 10-year Model 

 Location Ultimate 
Q (cfs) 

Ultimate 
Flow 
Line 

Ultimate 
WS 

Opt 4 
Q 
(cfs) 

Opt 4 
Flow 
Line 

Option 
4 
WS 

Q 
Opt 4 -
Ult 

WS 
Opt 4-
Ult 

D/S US 77 480 446.03 450.81 479 446.03 450.81 (1) 0.00
U/S Joe Field 480 442.18 446.50 479 442.18 446.49 (1) -0.01
U/S Southwell 908 431.54 435.61 918 431.54 435.66 10 0.05
U/S IH35 908 425.79 434.21 918 425.79 431.59 10 -2.62
D/S IH35 1,089 425.53 430.01 1,093 425.53 430.29 4 0.28
U/S Malibu 1,089 423.71 429.98 1,093 423.71 429.52 4 -0.46
U/S 
Goodnight 1,089 422.78 428.35 1,093 417.39 426.75 4 -1.60

U/S Walnut 
Hill 1,501 417.01 427.26 1,561 417.09 426.35 60 -0.91

U/S BNSF 1,650 415.48 426.67 2,054 415.29 424.64 404 -2.03

W
es

co
 C

ha
nn

el
 

U/S Luna 1,661 412.69 423.56 2,379 413.30 423.47 718 -0.09
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 Location Ultimate 
Q (cfs) 

Ultimate 
Flow 
Line 

Ultimate 
WS 

Opt 4 
Q 
(cfs) 

Opt 4 
Flow 
Line 

Option 
4 
WS 

Q 
Opt 4 -
Ult 

WS 
Opt 4-
Ult 

D/S IH35 1,522 440.05 449.51 1,829 435.03 443.07 307 -6.44
U/S Joe Field 1,522 432.12 442.21 1,829 432.12 439.87 307 -2.34
U/S Royal 1,555 430.99 438.43 1,909 430.99 436.74 354 -1.69
U/S Concrete 1,573 425.81 432.09 1,914 425.81 433.01 341 0.92
U/S BNSF 1,649 419.76 428.58 2,070 419.76 428.72 421 0.14

R
ic

ha
rd

s 
Br
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ch

 

U/S Luna 1,845 420.83 426.01 2,330 417.27 425.29 485 -0.72
 
Advantages and Disadvantages 
 
Option 4 lowers the water surface along the upper reaches of the Richards 
Branch and Wesco Channel while it provides valley storage for the Luna Road 
project and Walnut Hill Lane expansion.  However, the larger amount of 
excavation that will be required for this option will increase the cost of the 
project. 
 
 
Option 5 - Channelize Richards Branch and Wesco Channel & 
Richards-Wesco Diversion 
 
Description 
 
Option 5 consists of a combination of Options 1 and 4.  This option combines the 
channelization of Richards Branch from the L.B Houston Golf Course upstream to 
the outfall at IH35, the channelization of Wesco Channel from the confluence 
with the Elm Fork to the downstream side of Malibu Drive, and the Option 1 
diversion channel from Richards Branch to Wesco Channel.  The Richards-Wesco 
diversion channel runs along the center of the proposed green space and 
connects with the existing Wesco channel south of the BNSF railroad.  The 
proposed alignment of the channels is shown in Exhibit D-7. 
 
Modeling 
 
The proposed channelization and diversion channel affects Richards Branch and 
Wesco Channel together.  As with Option 1, the Richards-Wesco diversion 
channel alters the hydrologic characteristics of several of the sub-basins.  Also, 
as with Options 2 and 4, the diversion channel adjacent to Luna Road changes 
the hydrologic characteristics of several of the sub-basins.    
 
The hydraulic model for the proposed conditions of both streams was modeled 
using the HEC-RAS model to provide valley storage characteristics for the HEC-1 
model.  The peak flows from the revised HEC-1 were entered into the HEC-RAS 
model. 
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Results 
 
As with the previous options, the channelization proposed by this option along 
with the diversion channel affects the valley storage, peak flow, and water 
surface elevations of both channels.  With the exception of just downstream of 
IH35 and just upstream of Luna Road, the water surface elevations along Wesco 
Channel are lowered for its entire length.  The water surface elevations along 
Richards Branch are also lowered without exception for its entire length.  The 
channelization and diversion channel also create additional valley storage above 
what will be required for the construction of Luna Road and Walnut Hill Lane.  
The changes in both peak discharge (Q) and water surface (WS) are summarized 
in Tables D-12 and D-13. 
 
Table D-12 Results of Option 5 100-year Model 

 Location Ultimate 
Q (cfs) 

Ultimate 
Flow 
Line 

Ultimate 
WS 

Opt 5
Q 
(cfs) 

Opt 5 
Flow 
Line 

Option 
5 
WS 

Q 
Opt 5 -
Ult 

WS 
Opt 5-
Ult 

D/S US 77 707 446.03 451.73 707 446.03 451.73   -  0.00
U/S Joe Field 707 442.18 447.30 707 442.18 447.29   -  -0.01
U/S Southwell 1,233 431.54 439.66 1,366 431.54 437.02 133 -2.64
U/S IH35 1,233 425.79 438.49 1,366 425.79 433.69 133 -4.80
D/S IH35 1,462 425.53 431.16 1,560 425.53 431.33 98 0.17
U/S Malibu 1,462 423.71 431.33 1,560 423.71 431.11 98 -0.22
U/S 
Goodnight 1,462 422.78 428.87 1,560 417.39 428.38 98 -0.49

U/S Walnut 
Hill 2,199 417.01 428.48 1,497 417.09 428.26 (702) -0.22

U/S BNSF 2,286 415.48 427.93 4,501 415.29 427.03 2,215 -0.90

W
es

co
 C

ha
nn

el
 

U/S Luna 2,421 412.69 424.96 4,413 413.30 425.79 1,992 0.83
D/S IH35 2,322 440.05 450.13 2,742 435.03 444.92 420 -5.21
U/S Joe Field 2,322 432.12 443.77 2,742 432.12 441.57 420 -2.20
U/S Royal 2,295 430.99 441.00 2,867 430.99 438.57 572 -2.43
U/S Concrete 2,313 425.81 433.51 2,933 425.81 432.34 620 -1.17
U/S BNSF 2,407 419.76 429.44 422 419.76 426.92 (1,985) -2.52

R
ic

ha
rd

s 
Br
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U/S Luna 2,743 420.83 426.51 778 418.75 425.62 (1,965) -0.89
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Table D-13 Results of Option 5 10-year Model 

 Location Ultimate 
Q (cfs) 

Ultimate 
Flow 
Line 

Ultimate 
WS 

Opt 5
Q 
(cfs) 

Opt 5 
Flow 
Line 

Option 
5 
WS 

Q 
Opt 5 -
Ult 

WS 
Opt 5-
Ult 

D/S US 77 480 446.03 450.81 479 446.03 450.81 (1) 0.00
U/S Joe Field 480 442.18 446.50 479 442.18 446.49 (1) -0.01
U/S Southwell 908 431.54 435.61 919 431.54 435.66 11 0.05
U/S IH35 908 425.79 434.21 919 425.79 431.59 11 -2.62
D/S IH35 1,089 425.53 430.01 1,087 425.53 430.28 (2) 0.27
U/S Malibu 1,089 423.71 429.98 1,087 423.71 429.50 (2) -0.48
U/S 
Goodnight 1,089 422.78 428.35 1,087 417.39 426.29 (2) -2.06
U/S Walnut 
Hill 1,501 417.01 427.26 1,076 417.09 425.94 (425) -1.32
U/S BNSF 1,650 415.48 426.67 3,332 415.29 425.07 1,682 -1.60

W
es

co
 C

ha
nn

el
 

U/S Luna 1,661 412.69 423.56 2,991 413.30 423.63 1,330 0.07
D/S IH35 1,522 440.05 449.51 1,829 435.03 443.07 307 -6.44
U/S Joe Field 1,522 432.12 442.21 1,829 432.12 439.87 307 -2.34
U/S Royal 1,555 430.99 438.43 1,910 430.99 436.74 355 -1.69
U/S Concrete 1,573 425.81 432.09 1,951 425.81 431.06 378 -1.03
U/S BNSF 1,649 419.76 428.58 287 419.76 426.65 (1,362) -1.93

R
ic

ha
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s 
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U/S Luna 1,845 420.83 426.01 519 417.27 423.66 (1,326) -2.35
 
Advantages and Disadvantages  
 
Like Option 4, Option 5 lowers the water surface elevations along Richards 
Branch and Wesco Channel while it provides valley storage for the Luna Road 
project and Walnut Hill Lane expansion.  Option 5 lowers the water surface 
elevations to a greater extent than Option 4, and also provides a surplus of 
valley storage.  However, also like Option 4, the larger amount of excavation, 
which will be required for this option, will increase the cost of the project above 
that of Option 4. 
 
 
Elm Fork Backwater Proposed Options 
 
Options 1 through 5 focused on the interior drainage features of the Stemmons 
North Industrial District in an attempt to reduce flooding.  Through evaluation of 
these alternatives it became clear the greater flooding source is the Elm Fork 
itself.  Therefore, attention was then focused on limiting Elm Fork floodwaters 
from entering the project area.  The scenarios described below represent this 
effort. 
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Option 6 – Luna Road - Walnut Hill Lane Levee 
 
Description 
 
Option 6 utilizes the construction, reconstruction, and expansion of Luna Road, 
Walnut Hill Lane and Newkirk Street functioning as a levee along with flap gates 
to provide flood protection from the Elm Fork 100-year floodwaters.  This levee 
will connect with IH35 to block any floodwaters that might encroach from the 
Elm Fork.  The interior drainage will be detained in the dedicated open space 
behind the levee and allowed to drain once the water level in the Elm Fork 
decreases, eliminating the need for a storm water pump station. 
 
Modeling 
 
The current USACE CDC hydraulic base model was used to determine the effects 
the levee will have on the CDC 100-year water surface.  Luna Road was modeled 
as both a blocked obstruction (for Options 2, 4, and 5) and as a levee (for 
Options 6 and 7).  This modeling provides the change in valley storage and 
water surface on the Elm Fork up to the boundary line of effective flow. 
 
Results 
 
Three models, beyond the revised existing condition model described above, 
were run which reflect Luna Road as a blocked obstruction, Luna Road as a 
blocked obstruction with the Option 2 Channel on the east side, and Luna Road 
as a levee.  The results of the modeling of this option are summarized in Tables 
D-14 and D-15. 
 
Table D-14 Luna Levee Modeling Water Surface Results In Feet 

Station Existing Luna as 
obstruction Difference Luna w/ 

Channel Difference Luna 
Levee Difference

499+16 431.28 431.29 0.01 431.29 0.01 431.29 0.01
507+53 431.41 431.42 0.01 431.42 0.01 431.42 0.01
515+12 431.46 431.46 - 431.46 - 431.47 0.01
523+94 431.47 431.47 - 431.47 - 431.48 0.01
532+92 431.48 431.48 - 431.48 - 431.49 0.01
542+33 431.57 431.58 0.01 431.56 (0.01) 431.59 0.02
549+85 431.66 431.67 0.01 431.62 (0.04) 431.69 0.03
556+96 431.86 431.87 0.01 431.82 (0.04) 431.88 0.02
571+95 432.09 432.10 0.01 432.06 (0.03) 432.11 0.02
580+46 432.43 432.43 - 432.40 (0.03) 432.45 0.02
584+29 432.86 432.86 - 432.83 (0.03) 432.88 0.02
585+32 432.61 432.62 0.01 432.58 (0.03) 432.63 0.02
586+12 432.88 432.89 0.01 432.86 (0.02) 432.90 0.02
873+39 440.62 440.62 - 440.62 - 440.62 -
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Table D-15 Luna Levee Modeling Valley Storage Results In Acre-feet 

Station Existing Luna as 
obstruction Difference Luna w/ 

Channel Difference Luna 
Levee Difference

499+16 625.47 621.17 -4.30 621.17 -4.30 591.94 -33.53
507+53 1,116.06 1,103.14 -12.92 1,103.14 -12.92 1,031.05 -85.01
515+12 1,912.69 1,885.70 -26.99 1,885.70 -26.99 1,764.58 -148.11
523+94 2,766.53 2,725.43 -41.10 2,744.03 -22.50 2,574.88 -191.65
532+92 3,613.62 3,561.96 -51.66 3,619.35 5.73 3,392.03 -221.59
542+33 4,479.58 4,417.17 -62.41 4,508.33 28.75 4,227.36 -252.22
549+85 5,198.89 5,122.19 -76.70 5,227.83 28.94 4,887.21 -311.68
556+96 5,783.02 5,699.76 -83.26 5,809.10 26.08 5,438.91 -344.11
571+95 6,346.26 6,260.77 -85.49 6,367.37 21.11 6,000.96 -345.30
580+46 6,896.09 6,807.48 -88.61 6,911.37 15.28 6,548.70 -347.39
584+29 7,127.51 7,038.34 -89.17 7,141.23 13.72 6,779.93 -347.58
585+32 7,173.39 7,084.06 -89.33 7,186.77 13.38 6,825.72 -347.67
586+12 7,192.85 7,103.53 -89.32 7,206.19 13.34 6,845.21 -347.64
873+39 20,801.20 20,713.50 -87.65 20,804.80 3.65 20,459.60 -341.61

 
Luna Road as a Blocked Obstruction 
 
The introduction of Luna Road as a blocked obstruction increased water surfaces 
0.01 feet on the Elm Fork, and lowered valley storage by 87 acre-feet. The 
blocked obstruction model allows storm water flow on both sides of Luna Road 
and assumes that there are culverts which allow the free flow of water through 
the roadway.  
 
Luna Road as a Blocked Obstruction with a Channel (Option 2) 
 
Utilizing the blocked obstruction model and the channel modification capabilities 
of HEC-RAS, the Option 2 channel was included in the HEC-RAS model.  As 
before, Luna Road was modeled as a blocked obstruction and active flow was 
allowed to occur on both sides of the roadway.  This provided a lowering of the 
water surface on cross-sections 542+33 through 867+93, and a valley storage 
net gain of 3.65 acre-feet.  However, a 0.01-foot rise remains at cross-sections 
499+16 and 507+53. 
 
Luna Road as a 100-year Elm Fork Levee 
 
The blocked obstruction model described above was further modified to reflect 
Luna Road as a levee.  This model raised the 100-year water surface of the Elm 
Fork by 0.03 feet and decreased the valley storage by 342 acre-feet1. 
 

                                                           
1 The 342 acre-feet of loss valley storage is only the valley storage that is identified by the current HEC-
RAS model and does not include land between the effective flow line and the easterly limits of the CDC 
100-year Elm Fork floodplain. 
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Advantages and Disadvantages  
 
The construction of Luna Road and the other roadways as levees will provide 
100-year flood protection from the Elm Fork, but will reduce valley storage by at 
east 342 acre-feet and require a substantial amount of interior drainage.  Much 
of the land protected by this project is proposed to be dedicated as open space.  
Additionally the rise in water surface elevations and loss of valley storage will 
require the City of Dallas to obtain a variance of the CDC regulations. 
 
This option has not only hydrologic and hydraulic considerations but presents 
serious political ramifications.  The rise in water surface and loss of valley 
storage impacts not only the City of Dallas but also its neighbors both up and 
downstream on the Elm Fork, as well as other efforts along the Trinity River 
itself. 
 
 
Option 7 – Luna Road and Wesco Channel Levee 
 
Option 7 is similar to Option 6 in that a levee system is used to keep the 
floodwaters from the Elm Fork from reaching the properties to the north of the 
BNSF railroad.  Option 7 proposes a levee along Luna Road that connects to a 
levee that runs along the south side of Wesco Channel until it crosses the BNSF 
railroad.  At this point, the railroad embankment completes the levee that 
connects the system to IH35.  The interior drainage would be detained north of 
the levees as described in Option 6. 
 
Currently when the Elm Fork exceeds the 10-year frequency, it leaves the Elm 
Fork and begins a split flow scenario. The floodwater leaves the Elm Fork 
upstream of the Northwest Highway and travels to the east, along Wesco 
Channel upstream to Manana Drive.  The flow continues to the east along 
Manana Drive to the Daniels Creek and then flows down Daniels Creek until it 
rejoins the Elm Fork. 
 
The placement of a levee south of the east-west running BNSF railroad line 
would impede the current split flow condition.  This impediment to flow would 
cause an increase in the amount of floodwaters flowing through the Northwest 
Highway bridges across Wesco Channel and the Elm Fork.  This would increase 
the water surface elevations above that of Option 6, and would provide a greater 
loss of valley storage than Option 6. 
 
Because of the serious ramifications presented by either levee option and the 
greater difficulties Option 7 would bring forth, it was not modeled for this study.  
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Recommended Elm Fork Project(s) 
 
Richards Branch 
 
Currently, Richards Branch cannot adequately carry the flow of a 1-year storm 
event.   Flooding frequently occurs on the reach between Royal Lane and 
Stemmons Freeway and the reach that runs along X and Y Streets through the L. 
B. Houston Golf Course.  Lowering the flowline can alleviate flooding on Richards 
Branch between Stemmons and Royal Lane.  Presently a drop structure exists 
just north of Royal lane.  The flowline at this location drops 7 feet over a 
distance of 200 feet.  By removing the drop structure and lowering the flowline 
upstream to create a constant slope, the channel can contain a 100-year flood 
event on Richards Branch.   
 
Widening Richards Branch between Royal Lane and Joe Field Road to create a 
35-foot bottom width channel will alleviate flooding.  South of Joe Field Road, 
the flowline should be regraded to create a constant slope that continues 
downstream to the bridge at the railroad.   
 
Downstream of the railroad the proposed grass-lined channel widens to a 315-
foot bottom width with a meandering pilot channel.  This bottom width and pilot 
channel run for a distance of approximately 1,500 feet before becoming a more 
uniform 50-foot bottom width channel.  At this point the channel turns south and 
begins running alongside the proposed Luna Road.  The 100-year discharge 
requires eight 10-feet x 10-feet box culverts at Y Street and where Richards 
Branch crosses Luna Road immediately south of the golf course. 
 
A continuation of the channel begins immediately south of an unpaved road 
which serves to separate the northern and southern portions of the channel.  
This portion of the channel has a 10-foot bottom width and requires a series of 
three 8-feet x 10-feet, five 8-feet x 10-feet and eight 8-feet x 10-feet box 
culverts to cross an entrance driveway, Ryan Road and Luna Road, respectively, 
as it confluences with Wesco Channel approximately 2,600 feet downstream of 
the unpaved road.     
 
Wesco Channel 
 
Wesco Channel adequately carries the 100-year flow in the concrete-lined 
channel that runs from Harry Hines to Stemmons Freeway.  At Stemmons, the 
flow in the channel backs up due to undersized culverts.  The existing two 9-feet 
x 5-feet box culverts do not sufficiently pass the 100-year flow contained in 
Wesco Channel.  Replacing these with three 9-feet x 6-feet culverts will allow the 
flow to pass through Stemmons and alleviate flooding that occurs upstream of 
Stemmons due to backwater.  Upstream of IH35 five 6-feet x 4-feet box culverts 



D-23 

cause minor flooding alleviated by replacing them with five 6-feet x 5-feet box 
culverts. 
 
Further improvements are proposed between Manana Drive and Spangler Road.  
Here, a combination of levee and roadway improvements will block the Elm Fork 
backwater from entering the interior of the study area.  The proposed levee is 
approximately 2,400 feet long at an elevation of 435.0 feet (Elm Fork CDC 100-
year flood is approximately 431.7 feet) extending from the north side of Manana 
Drive to the west side of Spangler Road.  The mostly earthen structure will be 5 
feet to 9 feet high on the south (i.e., landward) side and 25 feet tall on the north 
(i.e., channel) side between Manana Drive and Spangler Road and tie into 
existing ground at both ends.  Side-slopes will be 4:1 (horizontal:vertical) and 
the levee will be vegetated with short to medium height native herbaceous 
species.  Where necessary due to site constraints and/or erosion concerns 
vertical, hard-armored walls will be included, such as at the road crossings.  The 
levee will slope down directly to the realigned Wesco Channel (channel to be 
realigned approximately 1,300 feet between Manana Drive and Spangler Road) 
where it will have a 10-foot bottom width and also be grass-lined.  The overbank 
area between the channel and Manana Drive will be regraded to create a smooth 
transition from the channel bottom back to existing ground elevations. 
 
To facilitate the levee, Manana Drive and Spangler Road will both be raised to at 
least 435.0 feet where they intersect the levee.  The Manana Drive portion will 
require approximately 1,250 feet of roadway improvements and include a 172-
foot bridge (alternatively culverts will be considered) at Wesco Channel.  The 
Spangler Road portion will require approximately 1,100 feet of roadway 
improvements and include three 10-feet x 9-feet box culverts at Wesco Channel. 
Refer to Exhibit C in the accompanying report for a schematic representation of 
the levee, pond and pump station location. 
 
Daniels Creek 
 
Ignoring the backwater effects of the Elm Fork, Daniels Creek requires 
improvements to adequately convey the 100-year discharge of its drainage basin 
including widening and regrading the flowline for approximately 1,000 feet 
beginning at Bickham Road.  The Bickham Branch crossing also requires 
replacing the single 48-inch RCP conduit with three-9-feet x 8-feet box culverts.  
Furthermore, the debris collected beneath Northwest Highway and in the five-10-
feet x 9-feet box culverts just downstream of Northwest Highway should be 
removed to allow for greater conveyance and increased efficiency. 
 
Taking into account the Elm Fork 100-year (and smaller events) flood elevation, 
no improvements to Daniels Creek alone will alleviate the flooding experienced in 
the watershed.  Backwater from the Elm Fork is such that the entire Daniels 
Creek channel and overbank areas are inundated causing flooding throughout 
the watershed.  Because of this it is necessary to hydraulically separate Daniels 
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Creek from the Elm Fork of the Trinity.  This is achieved by creating a physical 
barrier between the two in the form of an earthen levee. 
 
By far, the greatest results in the Daniels Creek watershed derive from the 
construction of a levee paralleling the Elm Fork of the Trinity.  The proposed 
structure is approximately 2,170 feet long at an elevation of 431 feet (Elm Fork 
CDC 100-year flood is approximately 427.7 feet).  The completely earthen levee 
ties into existing ground at the western (upstream) end and is 3 feet above 
existing ground at the eastern (downstream) end before tapering back down to 
natural ground.  Adjacent ground varies from elevation 416 feet to 426 feet 
creating a variable height structure 15 feet at its maximum height.  Side-slopes 
will be 4:1 (horizontal:vertical) and the levee will be vegetated with short to 
medium height native herbaceous species.   
 
Due to the placement of the berm Daniels Creek will no longer directly outfall to 
the Elm Fork.  Instead Daniels will outfall to a pond located adjacent to the levee 
on the landward side.  This existing 2.5 acre pond is not be large enough to 
contain the amount of runoff from the entire Daniels watershed.  Therefore, the 
pond will require additional storage capacity via excavation and/or construction 
of a pump station.  The excavation/pump scenario will be designed to avoid 
inundating surrounding structures during even the 100-year storm event.  Refer 
to Exhibit C in the accompanying report for a schematic representation of the 
levee, pond and pump station location. 
 
 
Benefits of Recommended Elm Fork Projects 
 
Frequent flooding occurs in the Stemmons industrial area as a result of both 
backwater from the Elm Fork and from insufficient conveyance in the local 
tributaries.  During many storm events the local tributaries experience significant 
amounts of backwater entering as a result of the Elm Fork water surface 
elevation rising.  This backwater can rise to such an extent it causes flooding in 
the most upstream portions of the tributaries.  Additionally, many reaches of the 
channels and other structures are undersized along the tributaries compounding 
this problem.  The following table summarizes some of the benefits of the 
proposed improvements.  For the purposes of this table, a parcel or area is noted 
as removed from the floodplain if it is acquired or if the improvements eliminate 
the flooding on that area.  
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Table D-16 Benefits of Recommended Elm Fork Projects 

  Richards 
Branch 

Wesco 
Channel 

Daniels 
Creek** 

Total 
Project 

Currently in 
Floodplain 

11 32 58 101 

Removed from 
Floodplain * 

3 4 55 62 

Structures 

Remaining in 
Floodplain 

8 28 3 39 

Currently in 
Floodplain 

231 203 194 628 

Removed from 
Floodplain 

154 133 120 407 

Parcels 

Remaining in 
Floodplain 

77 70 74 221 

Currently in 
Floodplain 

191 503 238 932 

Removed from 
Floodplain 

98 136 189 423 

Acres 

Remaining in 
Floodplain 

93 367 49 509 

 
*Note:  Only 4 of the structures in the Wesco watershed are removed due to 
proposed improvements.  The other structures removed are the result of land 
acquisition.  Forty-eight structures in the Daniels watershed are removed due 
to the proposed improvements.  The others are due to acquisition of property.   
All structures removed from the Richard’s floodplain are due to proposed 
channel improvements.   
 
**Note:  The Daniels improvements require the flooding of Northwest Highway 
by Joe’s Creek to be corrected.  Options may include raising Northwest 
Highway just west of IH35, raising Northwest Highway just west of Loop 12 or 
constructing a control gate at the crossing of the IH35 frontage road.  The 
previous study by Nathan D. Maier Consulting Engineers, Inc. in 1989 and 
proposed improvements (none of which have been implemented) for Joe’s 
Creek do not appear to correct the flooding problem.  If the flooding from Joe’s 
Creek is not addressed, the measures taken for the “Proposed Elm Fork 
Project” will not be as effective as intended.  This means storm water backflow 
could enter the protected area along Northwest Highway and continue to cause 
flooding problems. 

 
As a result of all of the aforementioned improvements, there will no longer be a 
split flow reach occurring through the Stemmons Industrial District during the 
100-year flood event.  In other words this area will be protected from the 100-
year event and will no longer be considered within the Elm Fork floodplain.  
While this is very desirable from the Stemmons area standpoint it creates 
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complications in surrounding areas.  The flow currently conveyed by the split 
reach will now have to be conveyed by the mainstem reach of the Elm Fork.  
Increasing the amount of flow in a reach generally results in an increase in water 
surface elevation (i.e., more flooding).  While simply blocking the split flow reach 
would minimize flood damages in the Stemmons area, it would also result in 
additional flooding hazards in the surrounding areas.  Disallowing flood waters 
from entering the Stemmons area also reduces the project area’s ability to store 
flood waters.  Loss of valley storage reduces an area’s ability to attenuate flood 
hydrographs and serves to increase flooding in surrounding areas similarly to 
increasing the amount of flow in a reach.  For these reasons FEMA and CDC 
regulations do not allow increases in water surface elevations or loss of valley 
storage. 
 
To offset the impacts of removing the Stemmons North Industrial District from 
the Elm Fork floodplain additional conveyance and valley storage is needed in the 
mainstem reach(es).  A by-pass channel is proposed to compensate for these 
deficiencies.  Generally the by-pass channel runs parallel to the Elm Fork channel 
from the just downstream of Daniels Creek confluence to nearly the Northwest 
Highway bridge.  The trapezoidal channel has a 200-foot top width and 4:1 
(horizontal:vertical) side slopes throughout its length with a varying bottom 
width. 
 
At the downstream end the channel outfalls into one of several ponds in the 
area.  To prevent the channel from draining the pond, the channel flowline at the 
pond is set slightly above the normal pond water surface elevation.  From its 
mouth to the Wildwood Road crossing the channel resembles more a clearing 
than a true channel as it is virtually flat across (maximum depth of 2 feet).  
Longitudinally the channel exhibits a minimal slope of 0.25 percent to aid in 
drainage during dry weather.  Furthermore, this heavily wooded area will be 
replanted with short to medium height herbaceous species to facilitate 
conveyance.  A 125-foot wide swathe of land adjacent to the channel will also be 
cleared of woody underbrush to aid in improving hydraulic efficiency through this 
region.  As a result, this area will resemble a savannah ecotype with low lying 
herbaceous species and intermittent large trees.  During low flow conditions (i.e., 
bankfull) eight 4-feet x 2-feet concrete box culverts will allow passage across 
Wildwood Road.  These culverts were sized using Rational Method calculations 
but are not included in the HEC-RAS models since they will only be significant 
during low flow circumstances.  Refer to Exhibits D-8 to D-12 in this appendix for 
schematics of the by-pass channel in this region. 
 
The channel takes on a more characteristic geometry beginning upstream of 
Wildwood Road.  From Wildwood Road to California Crossing the by-pass 
remains at a 200-foot top width but exhibits a depth ranging from 2 feet to 5 
feet deep.  The side slopes and channel slope are a constant 4:1 
(horizontal:vertical) and 0.25 percent as before while the bottom width varies 
from 160 feet to 190 feet.  The by-pass channel crosses the Burlington Northern 
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Railroad near the middle of this reach where there is an existing bridge structure 
nearby.  The proposed design also includes the placement of eight 60-inch RCP 
culverts through the embankment in order to allow the channel to pass beneath 
the tracks.  A single 6-feet x 5-feet concrete box culvert beneath California 
Crossing will suffice to pass discharges up to bankfull conditions.  Refer to 
Exhibits D-8 to D-12 in this appendix for a schematic of the by-pass channel in 
this region. 
 
The channel gradually deepens to a maximum depth slightly greater than 9 feet 
at Luna Road where the bottom width is about 125 feet.  Immediately upstream 
of Luna Road the channel is approximately 5 feet deep and will be graded to 
existing ground within about 250 feet.  This portion of the channel (i.e., 
upstream of Luna Road) will require short grass species and/or routine mowing 
during the growing season.  Low flows will be conveyed via two 5-feet x 5-feet 
box culverts beneath Luna Road.  Refer to Exhibits D-8 to D-12 in this appendix 
for schematics of the by-pass channel in this region. 
 
The general alignment of the channel avoids private property and 
environmentally sensitive areas where possible.  However, the considerable size 
of the channels and other associated improvements will require impacts to both 
public and private property.  The proposed impacts to private properties include 
buyouts and easements where proposed channel alignments pass through 
privately owned tracts or where fill will be placed to construct the proposed 
levees.  Some natural areas will also be altered to facilitate the additional 
conveyance necessary due to the removal of the split flow region.  Efforts will be 
made to preserve natural conditions throughout the project area by replanting 
native herbaceous species whenever practicable.  Moreover, environmental 
mitigation involving remediation and wetland creation will be included in the 
proposed design.  Refer to the Environmental Assessment section of the report 
for additional information regarding mitigation. 
 
 
Results 
 
Floodplain Reclamation 
 
In all, 473 acres of floodplain reclamation is achieved within the project area 
through a combination of filling, channelization, resizing bridges/culverts and the 
use of levees while avoiding increases in 100-year flood elevations and the 
creation of erosive conditions.  The end result will be additional land/property 
outside the floodplain, reduced flood damages and risk of personal injury, and 
increased property values and City tax base. 
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Valley Storage 
 
The fill permits alone will result in approximately 500 acre-feet of valley storage 
loss while the construction of the proposed improvements will cause an 
additional 480 acre-feet of valley storage loss in the 100-year event.  These 
values represent losses of 3.6 percent and 3.6 percent, respectively.  The SPF 
event results are losses of 833 acre-feet (1.8 percent) and 619 acre-feet (1.4 
percent), accordingly. 
 
Since modified Alternative 2 (i.e., “Fill Permits Only”) was assumed to be the 
baseline, volumes should be compared to this scenario rather than Alternative 1 
(“Existing Conditions”).  In this case the proposed improvements would result in 
losses of valley storage of 483 acre-feet and 619 acre-feet for the 100-year and 
SPF events, respectively.  These values represent losses of 3.6 percent and 1.4 
percent in the 100-year and SPF events, respectively.   
 
Normally, no loss is acceptable in the 100-year event and no more than 5 
percent in the SPF without a variance.  Therefore, a variance would be required 
in this case.  Please refer to the table below for additional results. 
 

Table D-17 Valley Storage Calculations 

Existing Fill Permits Fill Permits &
Event Conditions Only Improvements**

Volume* Volume* Volume Relative Volume* Volume Relative Volume Relative
(acre-ft) (acre-ft) (acre-ft) (%) (acre-ft) (acre-ft) (%) (acre-ft) (%)

(a) (b) (c)

100-Year 13,863 13,364 499 3.6% 12,881 483 3.6% 982 7.1%

Standard Project Flood 46,492 45,659 833 1.8% 45,040 619 1.4% 1,452 3.1%

* Volumes calculated using CDC discharges
** Includes all recommended Elm Fork projects
Loss of valley storage is offset by proposed improvements and is insignificant in terms of water surface 
elevation and discharge downstream as well as upstream

(b)-(c) (a)-(c)(a) - (b)

Difference Difference Difference

 
Water Surface Profiles 
 
The water surface profiles show slight increases in elevation as the scenarios 
progress from the effective models to Alternative 1 to Alternative 2.  This 
progression assumes more fill is placed within the floodplain with each 
successive scenario and the resultant losses of valley storage and flow area 
cause increases.  The effective model can be overlooked as it does not 
accurately depict the region as it is today.  Since Alternative 1 most accurately 
represents the region, the first meaningful comparison is between it and 
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modified Alternative 2.  In this case, assuming the outstanding fill permits are 
satisfied (represented by modified Alternative 2) the study area may expect 
increases in the 100-year event up to approximately 0.3 feet at Northwest 
Highway and 0.8 feet at Bickham Road in the mainstem and split flow reaches, 
respectively.  In the SPF the potential maximum increase is merely 0.01 feet at 
numerous locations.  A difference of only 0.01 feet can typically be attributed to 
modeling anomaly rather than a true consequence of development activities. 
 
Using modified Alternative 2 as the baseline, the proposed conditions model 
exhibits no increases in either the 100-year or SPF events.  Rather, decreases in 
water surface elevation occur at several locations and are as much as 0.62 feet 
at California Crossing along the mainstem in the 100-year event.  The greatest 
decrease in the SPF event also occurs between Northwest Highway and 
California Crossing and is nearly 0.5 feet.     
 
The following tables, D-18 and D-19, illustrate the results of the hydraulic 
modeling and provide additional detail.  
 



D-30 

Existing Modified Modified 
Reach Location River Sta (Regulatory) Alternative 1 Difference Alternative 2 (2) Difference Proposed Difference Existing Alternative 1 Difference Alternative 2 (2) Difference Proposed Difference

W.S. Elev W.S. Elev W.S. Elev W.S. Elev W.S. Elev W.S. Elev W.S. Elev W.S. Elev
(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
(a) (b) (b-a) (c) (c-b) (d) (d-c) (e) (f) (f-e) (g) (g-f) (h) (h-g)

Main Stem
Highway 356 (Irving Boulevard) 66+89 423.91 423.91 0.00 423.91 0.00 423.91 0.00 424.20 424.20 0.00 424.20 0.00 424.20 0.00
Highway 183 (John Carpenter Freeway) 145+44 424.32 424.32 0.00 424.32 0.00 424.32 0.00 424.98 425.00 0.02 425.00 0.00 425.00 0.00
Highway 482 (Storey Lane) 226+49 424.96 424.96 0.00 424.96 0.00 424.96 0.00 425.72 425.75 0.03 425.75 0.00 425.75 0.00
Loop 12 - Walton Walker 295+39 426.23 426.25 0.02 426.25 0.00 426.25 0.00 427.12 427.19 0.07 427.19 0.00 427.19 0.00
BNSF Railroad 371+69 427.62 427.70 0.08 427.78 0.08 427.37 -0.41 428.50 428.57 0.07 428.67 0.10 428.39 -0.28
California Crossing 428+82 428.47 428.57 0.10 428.70 0.13 427.99 -0.71 429.31 429.38 0.07 429.55 0.17 428.93 -0.62
Northwest Highway 489+11 430.14 430.28 0.14 430.48 0.20 430.20 -0.28 431.10 431.18 0.08 431.47 0.29 431.17 -0.30
Royal Lane 586+54 432.25 432.32 0.07 432.43 0.11 432.32 -0.11 433.38 433.42 0.04 433.58 0.16 433.57 -0.01
LBJ Freeway (Eastbound) 642+85 433.26 433.32 0.06 433.40 0.08 433.31 -0.09 434.19 434.23 0.04 434.36 0.13 434.35 -0.01
LBJ Freeway (Westbound) 644+95 433.51 433.56 0.05 433.64 0.08 433.56 -0.08 434.44 434.48 0.04 434.60 0.12 434.59 -0.01
Valley View Lane 673+64 435.03 435.05 0.02 435.09 0.04 435.05 -0.04 435.95 435.97 0.02 436.04 0.07 436.04 0.00
Belt Line Road 874+28 439.86 439.86 0.00 439.87 0.01 439.86 -0.01 440.91 440.91 0.00 440.93 0.02 440.93 0.00
Southern Pacific 875+41 440.46 440.46 0.00 440.47 0.01 440.46 -0.01 441.61 441.62 0.01 441.63 0.01 441.63 0.00
Sandy Lake Road 932+97 443.49 443.49 0.00 443.49 0.00 443.49 0.00 444.54 444.54 0.00 444.54 0.00 444.54 0.00
IH 35 E Access road 1102+14 450.00 450.00 0.00 450.00 0.00 450.00 0.00 450.60 450.60 0.00 450.60 0.00 450.60 0.00
IH 35 E Stemmons Freeway 1103+85 450.49 450.49 0.00 450.49 0.00 450.49 0.00 451.18 451.18 0.00 451.18 0.00 451.18 0.00

Split Flow Reach (1) Bickham Road 8+89 427.06 426.93 -0.13 427.73 0.80 428.03 428.02 -0.01 428.85 0.83
Northwest Highway 20+35 427.23 427.08 -0.15 427.87 0.79 428.24 428.27 0.03 429.02 0.75
Manana Drive 25+14 427.26 427.04 -0.22 427.86 0.82 428.27 428.29 0.02 429.04 0.75
Spangler Road 82+93 429.78 430.08 0.30 430.41 0.33 430.62 430.81 0.19 431.49 0.68

(1) The split flow occurs between station 489+11 and 316+05
(2) Modified Alternative 2 is the COE's model for Alternative 2 reflecting current conditions and fill permits as of June 2002

Table D-18. Summary of 100 Year Water Surface Elevations Along the Elm Fork of the Trinity River

FEMA CDC
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Existing Modified Modified 
Reach Location River Sta (Regulatory) Alternative 1 Difference Alternative 2 (2) Difference Proposed Difference Existing Alternative 1 Difference Alternative 2 (2) Difference Proposed Difference

W.S. Elev W.S. Elev W.S. Elev W.S. Elev W.S. Elev W.S. Elev W.S. Elev W.S. Elev
(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
(a) (b) (b-a) (c) (c-b) (d) (d-c) (e) (f) (f-e) (g) (g-f) (h) (h-f)

Main Stem (1)
Highway 356 (Irving Boulevard) 66+89 431.00 431.00 0.00 431.00 0.00 431.00 0.00 436.48 436.48 0.00 436.48 0.00 436.48 0.00
Highway 183 (John Carpenter Freeway) 145+44 431.39 431.39 0.00 431.39 0.00 431.39 0.00 437.40 437.40 0.00 437.41 0.01 437.41 0.00
Highway 482 (Storey Lane) 226+49 431.75 431.75 0.00 431.75 0.00 431.75 0.00 438.26 438.26 0.00 438.26 0.00 438.26 0.00
Loop 12 - Walton Walker 295+39 432.15 432.15 0.00 432.15 0.00 432.15 0.00 438.84 438.88 0.04 438.89 0.01 438.89 0.00
BNSF Railroad 371+69 432.76 432.77 0.01 432.77 0.00 432.57 -0.20 439.45 439.51 0.06 439.52 0.01 439.36 -0.16
California Crossing 428+82 433.36 433.38 0.02 433.38 0.00 432.88 -0.50 440.06 440.11 0.05 440.12 0.01 439.65 -0.47
Northwest Highway 489+11 435.18 435.18 0.00 435.18 0.00 434.83 -0.35 440.93 440.97 0.04 440.98 0.01 440.52 -0.46
Royal Lane 586+54 436.26 436.27 0.01 436.27 0.00 435.94 -0.33 441.68 441.72 0.04 441.73 0.01 441.36 -0.37
LBJ Freeway (Eastbound) 642+85 437.28 437.29 0.01 437.29 0.00 437.04 -0.25 442.20 442.23 0.03 442.24 0.01 441.91 -0.33
LBJ Freeway (Westbound) 644+95 437.48 437.49 0.01 437.49 0.00 437.25 -0.24 442.36 442.39 0.03 442.40 0.01 442.08 -0.32
Valley View Lane 673+64 438.78 438.78 0.00 438.79 0.01 438.63 -0.16 444.09 444.11 0.02 444.12 0.01 443.85 -0.27
Belt Line Road 874+28 443.19 443.19 0.00 443.19 0.00 443.14 -0.05 447.87 447.88 0.01 447.88 0.00 447.72 -0.16
Southern Pacific 875+41 444.06 444.06 0.00 444.06 0.00 444.02 -0.04 448.64 448.65 0.01 448.66 0.01 448.52 -0.14
Sandy Lake Road 932+97 445.61 445.61 0.00 445.61 0.00 445.58 -0.03 449.61 449.62 0.01 449.62 0.00 449.51 -0.11
IH 35 E Access road 1102+14 452.07 452.07 0.00 452.07 0.00 452.07 0.00 453.30 453.30 0.00 453.30 0.00 453.28 -0.02
IH 35 E Stemmons Freeway 1103+85 452.99 452.99 0.00 452.99 0.00 452.99 0.00 454.37 454.37 0.00 454.37 0.00 454.35 -0.02

Bickham Road 307+55 432.20 432.20 0.00 432.20 0.00 432.20 0.00 438.92 438.96 0.04 438.97 0.01 438.97 0.00
Northwest Highway 307+55 432.20 432.20 0.00 432.20 0.00 432.20 0.00 438.92 438.96 0.04 438.97 0.01 438.97 0.00
Manana Drive 307+55 432.20 432.20 0.00 432.20 0.00 432.20 0.00 438.92 438.96 0.04 438.97 0.01 438.97 0.00
Spangler Road 340+78 432.39 432.39 0.00 432.40 0.01 432.37 -0.03 439.12 439.17 0.05 439.17 0.00 439.15 -0.02

(1) There is no split flow in 500-yr & SPF models
(2) Modified Alternative 2 is the COE's model for Alternative 2 reflecting current conditions and fill permits as of June 2002

FEMA - 500 Year CDC - SPF

Table D19. Summary of 500 Year & SPF Water Surface Elevations Along the Elm Fork of the Trinity River
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Introduction 
 
The purpose for this modified environmental assessment is to identify existing 
conditions and model potential impacts within the project area.  The project area 
is located in Dallas County, within the city limits of Dallas, Texas.  The general 
review boundary includes the Elm Fork (west), Royal Lane (north), IH-35 (east), 
and SH-183 (south).   
  
The waterways include: 

• Elm Fork-From the near confluence of the Trinity River at SH-183 north to 
Royal Lane, 43,200 linear feet (lf) 

• Richards Branch-From the confluence of the Elm Fork to the limits of the Elm 
Fork Standard Project Flood (SPF), 13,500 lf 

• Wesco Channel-From the confluence of the Elm Fork to the limits of the Elm 
Fork SPF, 15,000 lf 

• Daniels Creek - From the confluence of the Elm Fork to the limits of the Elm 
Fork SPF, 14,900 lf 

 
The project encompasses a unique portion of the mainstem of the Elm Fork that 
seems less disturbed by heavy industrial uses that occur just beyond the river 
embankment.  This report will describe existing environmental conditions and 
address the potential environmental consequences of the proposed project 
improvements.     
 
The methodology of this study included an extensive review of existing 
databases and literature.  In addition, site reconnaissances were completed; for 
site photography, refer to the Site Photographs section of this appendix.  The 
reviews included existing wildlife communities, surface water, topography, soils, 
endangered and threatened species and habitat, vegetation communities, waters 
of the U.S., wetlands, bottomland hardwood forests, and hazardous, toxic, and 
radioactive wastes (HTRW). 
 
Significant within the project area are concentrations of wildlife.  Typical species 
include American beaver, coyote, Virginia opossum, raccoon, rabbits, and various 
rats and mice. Table E-1 in this appendix summarizes wildlife observed and likely 
to occur.  The greatest diversity of wildlife appears to exist adjacent to the Elm 
Fork in the floodplain.  
 
The HTRW portion of the study includes information collected from the City of 
Dallas, EPA, TCEQ, and other records.  Also included is a review of historic 
landfills and potential sources of contamination.  
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As part of the research conducted for this assessment, a preliminary cultural 
resources review was completed.  This included archival research focused on a 
preliminary inventory of significant archeological sites (previously recorded) and 
historic properties. In addition, correspondence with the Texas Historical 
Commission (THC) was undertaken.  
 
 
Modified Environmental Assessment 
 
Project Area Background 
 
Wildlife Communities 
Urbanization and agricultural activities have had a profound effect on habitat 
available for wildlife in Dallas County.  Wildlife species that cannot co-exist with 
human activity are typically displaced or have been extirpated from the county.  
The portion of the Elm Fork within the project area and its floodplain and 
tributaries contain wildlife habitat typical of a bottomland hardwood forest and 
riparian community and do appear to provide important habitat for a number of 
species.   
 
Mammalian species likely to occur within the project area and that have persisted 
adjacent disturbance include raccoon, skunk, fox, coyote, rabbit, squirrel, beaver, 
and numerous small rodents.  Countywide avian, reptile, and amphibian species 
have persisted, but their diversity appears to be greatly reduced.  However, 
within the project area, species counts appear to be higher.  Density and 
diversity of wildlife species are typically dependent upon the size of relatively 
undisturbed habitat.  Within the project area waterways and associated 
floodplain, diversity is comparatively high.   
  
Vegetation Communities 
The project area is located in the Blackland Prairie physiographic region.  
Blackland Prairies are classified as true tall grass prairies with little bluestem 
grass (Schizachyrium scoparium) as the dominant vegetative species.  
Historically, this prairie once supported tall grasses such as little bluestem, big 
bluestem (Andropogon gerardii), Indian grass (Sorghastrum nutans), and tall 
dropseed (Sporobolus asper).  Encroaching urban development and agricultural 
practices during the last 150 years have modified dominant natural vegetative 
cover within most of North Texas.  Within the project area, plant communities 
vary from relatively stable and diverse to disclimax and disturbed.     
 
The dominant overstory species within the project area bottomland hardwood 
community include black willow (Salix nigra), green ash (Fraxinus 
pennsylvanica), box elder (Acer negundo), Shumard Red Oak (Quercus 
shumardii), Pecan (Carya illinoensis) and cottonwood (Populus deltoides).  Other 
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less dominant species include cedar elm (Ulmus crassifolia), sugar hackberry 
(Celtis laevigata), and American elm (Ulmus americana).  In addition, portions of 
the project area contain stands of post oak (Quercus stellata), atypical of 
Blackland Prairies and usually found in Cross Timbers and Savannah 
physiographic regions.  Detailed vegetative species common to the project area 
are listed in Tables section of this appendix. 
     
Generalized vegetation cover types identified within the project area include: 

• Emergent wetland-ponded areas 

• Emergent/Scrub-shrub islands 

• Riparian edge communities of the Elm Fork 

• Black Willow/Scrub-shrub communities 

• Maintained parkland 

• Bottomland hardwood/floodplain 

• Mixed deciduous woodland 

• Poison ivy and disclimax parkland 

• Disturbed scrub-shrub-ROW's and other maintained easements 

• Emergent herbaceous communities 
 
Threatened and Endangered Species 
The Endangered Species Act (ESA) protects federally listed threatened and 
endangered plant and animal species and their designated critical habitats. An 
endangered species is defined as species in danger of extinction throughout all 
or a significant portion of its range.  A threatened species is defined as likely to 
become endangered within the foreseeable future throughout all or a significant 
portion of its range.  Proposed species are those that have been formally 
submitted to Congress for official listing as threatened or endangered.  Critical 
habitat is defined as areas of land, water, and air an endangered species needs 
for survival.   
 
The U.S. Fish and Wildlife Service (USFWS) and Texas Parks and Wildlife (TPW) 
were contacted to obtain a list of threatened and endangered species potentially 
present in the project area and to initiate informal consultations.  According to 
TPW, the following species have utilized Dallas County as a migratory corridor 
primarily during fall and/or spring migrations. 
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Table E-1 Endangered or Threatened  
Migratory Species for Dallas County 

Common Name Scientific Name Federal Status State Status 
Black-capped Vireo Vireo atricapillus Endangered Endangered 
Interior Least Tern Sterna antillarum 

athalassos 
Endangered Endangered 

Arctic Peregrine 
Falcon 

Falco peregrinus 
tundrius 

Delisted Threatened 

Bald Eagle Haliaeetus 
leucocephalus 

Threatened Threatened 

Whooping Crane Grus americana Endangered Endangered 
Wood Stork Mycteria 

americana 
 Threatened 

Source: Texas Parks and Wildlife: last revision-August 26, 1999 
 

Habitat requirements for these species include the following: 

• The black-capped vireo nests in rangelands with scattered clumps of shrubs 
separated by open grassland.  They are known to nest ten miles west of the 
project area on the Balcones escarpment near Mountain Creek Lake.  Habitat 
was not identified within the project area. 

• Interior least terns nest on sparsely vegetated sandbars along rivers, sand 
and gravel pits, or lake and reservoir shorelines.  They are known to nest ten 
(10) miles south of the project area near a local wastewater treatment 
facility.  Habitat was not identified within the project area. 

• Arctic Peregrine Falcons inhabit open wetlands near cliffs and nest on bridges 
and tall buildings. Habitat was not identified within the project area.  

• Bald Eagles are seen most often near rivers, lakes, and seacoasts and nest in 
tall trees or on cliffs.  They typically do not wander from large water bodies, 
but are known as uncommon winter residents in North Texas.  This species is 
not known to occur within the project area, but habitat is available.    

• Whooping Cranes breed in Canada and are winter migrants to the Gulf Coast 
of Texas.  Habitat was not identified within the project area. 

• Wood Storks inhabit wet meadows, swamps, ponds, and coastal shallows and 
migrate through Texas from the far northeast U.S. to California.  Migratory 
habitat was identified within the project area and has been noted within the 
Trinity River watershed.  Wood Storks are state listed as threatened. 

 
These species may forage in or near the project area or pass through during 
spring or fall migration.  However, no federally listed threatened or endangered 
species or suitable habitats were identified within the project area.   
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The following table lists other endangered/threatened species known to occur 
within Dallas County, but no direct observations or suitable habitat have been 
identified along the Elm Fork project area.   
 

Table E-2  Endangered and Threatened Species for Dallas County 
Common Name Scientific Name Federal Status State Status
Texas Horned Lizard Phrynosoma cornutum NA Threatened 
Timber/Canebrake 
Rattlesnake 

Crotalus horridus NA Threatened 

 
Site Topography 
Based on a review of 7.5-minute USGS Topographic Quadrangle Maps of Irving 
and Carrollton, Texas (both published 1959, revised 1981), the project area has 
little or no relief.  The general direction of surface water flow across the project 
area appears to trend toward the southwest.  Surface elevation within the 
project area ranges from 401 feet above mean sea level at Frazier Dam to 
approximately 439 feet at the northern project boundary near Royal Lane.    
 
Local Soil Types 
According to the Dallas County Soil Survey (NRCS 1980), the soils within the 
project area are primarily derived from Trinity Clay associations.  Soils of the 
Trinity Clay association typically have a surface layer that is moderately alkaline, 
with very dark grayish brown clay about 5 inches thick.  Permeability is very 
slow, and the available water capacity is high for these soils.  They may also 
contain hydric components, which are soils that form under conditions of 
saturation, flooding, or ponding long enough during the growing season to 
develop anaerobic conditions, and a water regime, which changes from 
occasionally to frequently flooded.     
 
Other soils found within the project area include Arents, loamy, gently undulating 
and loamy, hilly.  The loamy, undulating Arents are typically converted to 
pasture, golf courses, or urban development.  The more hilly portions of Arents 
are overburden in gravel pits with low potential for urban development.    
 
Jurisdictional Wetlands 
Under Section 404 of the Clean Water Act, the USACE has authority to regulate 
the discharge of dredged and fill material into Wetlands of the U.S. which are 
special aquatic sites jurisdictional under Section 404 as a subset of Waters of the 
U. S.  The intent of the Clean Water Act is to maintain and restore the physical, 
chemical, and biological integrity of the Nation’s waters. 
 
Jurisdictional wetlands are defined as those areas that are inundated or 
saturated by surface or groundwater at a frequency and duration sufficient to 
support, and under normal circumstances do support, a prevalence of vegetation 



E-6 

typically adapted for life in saturated soil conditions.  Wetlands generally include 
swamps, marshes, bogs, and similar areas.  However, it is important to note that 
some wetlands do not hold water or show signs of water throughout the year 
(i.e., cyclical wetlands, seasonal wetlands, etc.) and care must be taken to 
properly identify such areas.  Essentially, it is not required that a wetland be 
inundated or saturated at the surface throughout the year to be considered 
jurisdictional. 
 
Approximately, 5 to 10 percent of the project area may include jurisdictional 
waters and wetlands.  These areas are concentrated near the Elm Fork and its 
tributaries.     
 
Bottomland Hardwood Communities  
Bottomland hardwood forests dominate undisturbed streamside areas within the 
Elm Fork watershed. These forest areas intermittently flood and include plant 
species that are generally adapted to seasonally saturated soils (refer to Figure 
E-1 in the Figures section of this appendix).   
 
The importance of the bottomland hardwood communities is their critical role in 
the watershed maintenance. Like marshes, these forests help reduce the risk and 
severity of flooding to downstream communities. They improve water quality by 
filtering and flushing nutrients, processing organic wastes, and reducing 
sediment before it reaches open water.  Bottomlands are critical to local wildlife, 
typically supporting a higher diversity of species.  A table in the Tables section of 
this appendix summarizes plant species identified within the project area.   
 
Surface Water (Watersheds) 
The Elm Fork lies within the upper Trinity River.  The Elm Fork watershed 
includes portions of Montague, Cooke, Denton, and Dallas Counties.  As 
previously referenced, the project area includes approximately eight (8) river 
miles of the Elm Fork and portions of Richards Branch, Wesco Channel, and 
Daniels Creek.  The river and its branches also provide for a large floodplain 
within low topographic relief.  Inundation and flooding occur regularly.  These 
linked waterways are also significant wildlife corridors.  Landforms and 
associated hydrologic patterns within the project area have changed over the last 
one hundred (100) years.  This is due in part to urbanization and agricultural 
practices within the project area.  Though the river meanders of the Elm Fork 
have not been significantly modified, these branches have been channelized, 
filled, and re-routed.  Other changes within the floodplain include abandoned 
sand and gravel operations being inundated to form ponds and create additional 
wildlife habitat. 
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The following list contains watershed data sources reviewed to help identify 
planning constraints and opportunities within the project area: 
 
• White Rock Creek and Tributaries Flood Plain Management Study 
 For the cities of Dallas and Plano, Texas. 
 Albert H. Halff Associates, Inc. 
 December 1989 
 
• Stemmons North Industrial District Interior Drainage Study 
 Phase II Engineering Report – Gravity Flow Alternatives 
 For the City of Dallas, Texas, Department of Public Works 
 Owen Ayres & Associates Inc. 
 August 31, 1983 
 
• Reconnaissance Report – Upper Trinity River Basin 
 U.S. Army Corps of Engineers, Fort Worth District 
 March 1990 
 
• Draft General Reevaluation Report and Integrated Environmental Impact 

Statement 
 Dallas Floodway Extension, Trinity River Basin, Texas 
 U.S. Army Corps of Engineers, Fort Worth District 
 April 1998 
 
• Final-Programmatic Environmental Impact Statement 
 Upper Trinity River Basin, Trinity River, Texas 
 U.S. Army Corps of Engineers, Fort Worth District 
 June 2000 
 
• Trinity River Corridor Citizens Committee Report 
 City of Dallas 
 May 1996 
 
Site Characteristics/Description of Improvements 
 
Current Land Use 
Properties within and adjacent to the project area are primarily zoned as 
commercial and industrial.  Ownership is essentially private east of Luna Road, 
while mostly public to the west.  During site reconnaissance, inactive landfills 
were observed in addition to local businesses such as gas stations, automotive 
repair facilities, and nurseries.  Very few residential properties were noted within 
the project area and those that were identified were principally utilized as small 
business operations.         
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Hazardous Materials 
A hazardous, toxic and radioactive waste (HTRW) initial assessment was 
completed for the purpose of identifying possible hazardous waste and/or other 
environmental concerns within the project area (Figures E-2 and E-3 in the 
Figures section of this appendix).  The most significant HTRW sites include 
registered and unregistered landfills. Several of these sites are proposed for use 
as recreational facilities, dry storm water detention, and a new diversion channel. 
 
The HTRW initial assessment involved a site reconnaissance, environmental 
records search, and a review of existing documentation associated with the site 
and adjacent properties.  Environmental Protection Agency (EPA), Texas 
Commission on Environmental Quality (TCEQ), and City of Dallas records were 
reviewed to obtain any information on violations, litigation, history of chemical 
releases, nearby legal or illegal landfilling and dumping, and past and present 
land use, including treatment, disposal, and storage of hazardous waste.  
 
Databases of facilities registered or documented with the EPA or TCEQ were 
obtained (refer to the VISTA Environmental Database Report section of this 
appendix) and reviewed to identify facilities within the project area.  Due to the 
size of the project area, all databases were searched to 1.0 mile.  A copy of the 
database search is located in the VISTA Environmental Database Report section 
of this appendix.   
 
The Walnut Hill Municipal Landfill includes areas that were once woodlands and 
grasslands (Figure E-3 in the Figures section of this appendix).  Portions of these 
areas were apparently converted to sand and gravel extracting operations and 
may have been filled with municipal waste or other undefined materials.  The 
geographic area comprising the Walnut Hill Municipal Landfill totals 400 to 500 
acres.  As noted in various documents, this pattern of excavation and fill has 
been almost continuous for more than 50 years (1940's through 1990's).  
 
The following is a general outline of planning and permitting that may have to be 
addressed to remediate potential landfill areas prior to development.  This may 
include: 

• A protracted permitting and coordination period involving the general public, 
TCEQ, City of Dallas, EPA, USACE, TRA, Texas Water Development Board 
(TWDB), et al. 

• The approximate time to complete the permitting process, develop a 
remediation plan, and initiate clean-up operations are in a range of 2-5 years. 

• The remediation plan will identify a process, timeline and framework for 
remediation to create valley storage and public use areas. 
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• Subsurface development and related excavations will require additional 
environmental studies including geotechnical testing (subsurface sampling), 
soil sampling, waste characterizations, and groundwater monitoring wells. 

• It is likely that private environmental studies have been undertaken within 
the project area.  These studies are limited in their scope and most of the 
existing data is proprietary and confidential.  New studies and a plan would 
have to be developed. 

• At-surface redevelopment, at a minimum, will require various environmental 
investigations and surveys including soil gas analyses, characterization of 
multiple toxic materials, vapor monitoring, etc. 

• Significant logistic and site development concerns include processing 
contaminated material, stockpiling excavated soils/waste, and transporting 
material (rail, truck). 

• It is likely that impervious membranes or liners will be required in all 
excavated areas, including construction quality assurance testing on those 
liners. 

• Extensive storm water and construction management practices will be 
required during and following earthwork. 

• Routing new waterways or modifying existing branches will expose new 
channel cuts to erosion and create a potential conduit for exposed old fill and 
HTRW transport. 

 
It is likely that portions of the old landfills will require capping with an 
impermeable material as the earthwork is completed. 
 
These comments regarding HTRW and the Walnut Hill Landfill are very 
generalized and broadly summarize issues that require a significant amount of 
investigation and planning. 
 
Cultural Resources 
Cultural resource sites identified within the Elm Fork project area (Figure E-4 in 
the Figures section of this appendix) include: 

• Thirteen (13) previously recorded prehistoric archaeological sites—most 
recorded by avocational archaeologists many years ago 

• California Crossing—one of three major pre-Civil War fords of Trinity River in 
Dallas County—local folklore suggests that the crossing was used by “Forty-
Niners” en route to California 

• Major river floodplain constitutes a high probability area for unknown 
prehistoric material because of frequency of flooding that covers and “seals” 
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locations having cultural material;  (this, of course, is also a high probability 
area for important paleontological remains) 

• Terraces above floodplain can also be moderate to high probability locations 
for sites, and these localities provide more likelihood of discovery and 
recovery, because overburden is much less 

• Historic buildings/structures--State Historic Preservation Officer (SHPO) 
indicates that probability of historic structures may also be very high—this is 
related to the active pioneer communities of Irving, Carrollton, and Dallas.  

 
Cultural resource opportunities should include: 

• Trail system of cultural resource (CR) interpretive descriptions. 

• Any defined construction activity should be preceded by CR investigations. 
 
Historical Records Review 
 
Topographic maps 
The 7.5-minute USGS Topographic Quadrangle Maps of Irving and Carrollton, 
Texas were reviewed for contour elevations within the project area.  These maps 
are compiled from photographs taken in 1956 and then published in 1959.  They 
were then revised for photographs taken in 1978 and published in 1981.  Surface 
elevation for the project areas ranges from 401 feet above mean sea level at 
Frasier Dam to approximately 439 feet at the northern project boundary near 
Royal Lane.  General landform relief and the storm water flow trends toward the 
southwest. 
 
Aerial photographs 
Current and historic aerial photography (from years 1942, 1958, 1975, 1996, and 
2000) was utilized to identify and evaluate urban, commercial, and industrial 
development, vegetative cover, waterways, landfills, and other potential habitat.  
 
A summary of these aerial photographs from the project area include the 
following observations: 
 
1942 - (Source: Agricultural Stabilization and Conservation Service (ASCS)): 
Significant blocks of apparent bottomland hardwood forest were noted and 
agricultural activities were dominate near Richards Branch, Wesco Channel, and 
Daniels Creek.  This photograph was taken prior to the construction of IH35 and 
no levee systems or sand and gravel operations were noted within the floodplain.  
Approximately 2413 acres of woodlands and bottomland hardwoods were noted 
(Figure E-1 in the Figures section of this appendix), no large land filling activities 
were identified, and only very few residential structures were obvious. 
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1958 - (Source: ASCS): – This photograph was also taken prior to IH35. The 
levee system appeared to have been constructed, sand and gravel operations 
were increasing, portions of the bottomland hardwoods were cleared, some fill 
activities were apparent, commercial and residential construction were 
increasing, and the headwaters of Richards/Wesco/Daniels were being 
developed. 
 
1973 – (Source: Soil Conservation Service (SCS)): IH35 had been constructed by 
the date of this photograph.  Landfill operations were conspicuous and 
commercial development was dominant.  Portions of the forest had been cleared, 
headwaters of Richards/Wesco/Daniels were 95 percent developed, L.B. Houston 
Golf Course was constructed, and there appeared to be minimal residential 
growth. 
 
1996 - (Source: Texas Orthoimagery Program, VARGIS, LLC, and EISYS 
Corporation):  By the time this photograph was taken, the acreage of bottomland 
hardwood forest along the project area had been cleared, leaving about 1059 
acres (Figure E-1 in the Figures section of this appendix).  Commercial 
development had greatly increased.  The landfill operations were noted, but an 
increase in activity was not apparent.  An insignificant increase was noted in 
residential development.          
 
2000:   When compared to the 1996 photograph, only a slight increase in 
commercial development on the floodplain was noted.  Landfill operations 
appeared to be static and residential properties increased minimally.       
 
Regulatory Agency Records Search 
 
Local agency inquiries 
Correspondence was undertaken with the U.S. Army Corps of Engineers 
(USACE), Texas Parks and Wildlife (TPW), U.S. Fish and Wildlife Service 
(USFWS), Texas Historical Commission (THC), City of Dallas Stormwater Quality 
Department, Dallas Parks and Recreation Department, Environmental Protection 
Agency (EPA), and the Texas Commission on Environmental Quality (TCEQ) to 
request comments about the Elm Fork Floodplain Management study.  Response 
letters were received from USFWS, TPW, THC, USACE, and TCEQ (refer to 
Agency Correspondence section of this appendix). 
 
The USFWS advised that should the listed threatened and endangered migratory 
birds arrive at the project area during the breeding season, construction activities 
should cease immediately and their office promptly notified.  In addition, they 
offered broad recommendations for restoration opportunities such as enhancing 
and creating wetlands, upland forested areas, and forested riparian corridors.  It 
was stressed that the need to maintain appropriate instream flow for fish and 
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wildlife resources should be recognized and conservation measures that would 
promote protection and enhancement of the quantity and quality of the aquatic 
habitats in the project area identified.   
 
TPW provided a list of threatened and endangered species for Dallas County 
(Table E-1) and identified the following three (3) special features and natural 
communities: 
 
Colonial Waterbird Rookeries (not identified within the project area); 
Little Bluestem-Indiangrass (Schizachyrium scoparium-Sorghastrum nutans) 
Series (identified within the project area), and 
Cedar Elm-Sugarberry (Ulmus crassifolia-Celtis laevigata) Series (identified within 
the project area). 
 
They warned that migratory bird species may not be disturbed and must be dealt 
with in a manner consistent with the Migratory Bird Treaty Act (MBTA), which 
implicitly prohibits intentional and unintentional take of migratory birds, including 
their nests and eggs, except where permitted.   
 
The THC found thirteen (13) archeological sites recorded within the boundaries 
of the project area.  They believed that there is a high potential for the existence 
of historic properties.  Due to the lack of surveys conducted in the area, the area 
should be surveyed (refer to the Agency Correspondence section of this 
appendix).    
 
The TCEQ recommended that action should be taken to prevent surface and 
groundwater contamination during and after construction.  It was determined 
that the Application for TCEQ Approval of Floodplain Development Project need 
not be filed, but that care should be taken to ensure that the proposed 
construction takes into account the possible Flood Hazard Areas within the 
community's floodplain.    
 
The USACE has reviewed our preliminary letter and assigned a project number.  
When a project or projects are identified, more specific coordination should be 
undertaken. 
 
 
Alternatives Analysis 
 
As part of the alternatives analysis, reviews of several management options were 
evaluated.  These flood management options were developed by Freese and 
Nichols, Inc. (FNI) and generally include restricted modifications to existing 
waterways, roadway extensions, trail development areas, and a recreation plan.  
Refer to the accompanying report for additional information regarding 



E-13 

alternatives evaluated.  This review process attempted to predict potential 
impacts to the natural environment from the proposed construction activities and 
perceived benefits. 
 
 
Preferred Alternative 
 
Through a review process involving the FNI Team, City of Dallas, and 
Stakeholder Committees, a recommended Elm Fork project consisting of several 
components was developed.  The recommended project is summarized in the 
Flood Management Projects section of the accompanying report.  This project 
includes channel improvements to existing waterways, a new diversion channel, 
and recreational areas.  To mitigate for potential impacts from these proposed 
activities, an environmental restoration overlay would be proposed.  
Environmental considerations and proposed mitigative measures may include the 
following: 

• Prepare a detailed HTRW mitigation plan for areas that may contain landfills 
or other potential sources of contamination; 

• Initiate a geotechnical investigation to assist in defining groundwater 
contamination potential within the proposed Walnut Hill Municipal Landfill 
project area.  Monitoring wells should be installed at the earliest possible 
opportunity. 

• Develop a series of environmental restoration overlays that detail restoration 
approaches for the proposed construction activity (Figures E-5 to E-8 in the 
Figures   section of this appendix); 

• Descriptions of existing conditions including habitat and likely species 
utilization; and 

• Outline constraints and opportunities associated with the proposed 
restoration efforts. 

 
 
Potential Enhancements 
 
Wetland Creation/Restoration 
 
The following table outlines both opportunities and constraints associated with 
potential creation and restoration projects within the project area. 
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Table E-3 Opportunities for Wetland Creation  
Habitat Restoration and their Constraints 

Opportunities Constraints 

Recreational development Too much public access may 
impact existing wildlife 

Education / Public participation on 
environmental issues 

Strong need for clear 
communication of information 

Wildlife enhancement Need further study to develop 
specific goals and actions 

Environmental restoration Permitting and funding 
Flood storage Loss of wildlife habitat 

Water quality protection 
Erosion and silt laden water can 
have a significant impact on 
aquatic wildlife 

Involvement of the stakeholders Communication and controversy 
Restoration partners like the USACE may 
help fund specific environmental 
restoration projects 

Defining and scheduling a project  

Elm Fork and its tributaries have 
floodplains similar to a “wilderness” 

A built-out watershed may cause 
additional flooding and other 
negative impacts to this 
wilderness 

Excellent existing open space and other 
open space opportunities 

Environmental impacts from 
additional construction in these 
watersheds is possible 

HTRW may be remediated through a 
brownfields program 

Defining the extent of 
environmental impacts 

Permitting may be protracted but 
regulatory agencies should be 
cooperative 

Development on landfills and 
other HTRW sites 

Investigate unknown archaeological and 
historic resources 

Destroy undiscovered cultural 
resources 

 
The following wildlife enhancement and habitat restoration options (Figures E-5 
to E-8 in the Figures section of this appendix) tend to support maintenance of 
existing populations and restoration opportunities.   

• Increase bottomland and emergent wetland plant community diversity 

• Selected  minor construction of deep, open water, shallow shelves, emergent 
ledges for waterfowl and wading birds 

• Plant mast-bearing species 

• Plant seed, berry, and forage species in disclimax areas 
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• Planting, seeding 

• Creation of riffle area to diversify aquatic habitat 

• Moist soil management/seasonal drawdown 

• Control erosion along the Elm Fork with non-structured solutions and 
vegetation 

• Enhance spillways and smaller waterways with habitat 

• Bird boxes/platforms for wood ducks, screech owls, Eastern bluebirds, 
American kestrels, etc. 

• Bat structures 

• Species reintroduction (river otter, plants, etc.) 

• Fish stocking 

• Fish habitat improvements 

• Stop mowing, allow natural succession in selected areas 

• Selective thinning/removal of monocultures/poison ivy control 

• Impoundments/cell creation on existing open lakes 

• Sediment, stilling basins, and/or sluice zone at water inflow areas 

• Litter and trash control 
 
Once a project has been identified, a wildlife habitat management plan should be 
prepared.  This document can include wildlife mitigation, habitat restoration, 
public and agency coordination, and site specific planning.   
 
Prairie Restoration 
 
As previously described, a significant portion of the project area may have a 
prairie or grassland associated with the Blackland or Cross Timber physiographic 
regions.  It is very likely that the Blackland prairie was dominant with smaller 
ecotone or islands of Cross Timber.  Historically, those areas within the project 
area and outside of the 100-year floodplain were prairies.  Prairies can provide a 
significant resource for numerous wildlife species.  The diversity of grasses and 
other vegetation typical of prairie communities provides for an incredible 
diversity of faunal species.  Small mammals, in particular, are highly diverse in 
prairie ecosystems, thus increasing a prey base for predators such as coyotes, 
raptors, and snakes.  Any prairie restoration within the project area should 
attempt to mimic or model these communities.  Specific plans or details related 
to prairie restoration are not within the scope of our study. 
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Prairie communities typically follow several years of succession as pioneer 
species are overtaken by grasses and other herbaceous species as a more 
permanent (climax) community.  To facilitate succession and accelerate this 
process, burning and mowing can be utilized.  Within the project area, our 
recommendation would be to use grasslands as buffers between bottomland 
hardwood communities, floodplains, and recreation or development areas. 
 
Bottomland Hardwood Forest Management 
 
A planning overlay should be developed that outlines preservation and 
restoration goals and technical details.  The development of this management 
plan should create a uniform framework where proposed projects and their 
associated impacts can be tested.  This plan can serve as a predictive model that 
will help to maintain the existing bottomland communities and expand these 
forests.  The expanded forest may act to buffer woodland/grassland, expand 
wildlife habitat, and provide an aesthetic anchor for recreation and related uses 
within the project area. 
 
Cultural Resource Interpretive Opportunities 
 
There were relatively few historic and archaeological resources identified within 
the project area.  A small amount of prehistoric material and no significant 
historic structures were identified.  California Crossing and those areas 
immediately adjacent appear to have the highest interpretative opportunities for 
cultural resources.  Historically, the area may have served as a low water 
crossing for game and those native people who hunted them.  In addition, 
nearby geologic features appear to include groundwater seepage associated with 
an ancient river terrace.  This may have been a source of freshwater particularly 
critical to game and human encampments.  There is no doubt that deeply buried, 
currently unknown archaeological sites are probably present in the project area.  
This and other information may be used on interpretive signage or incorporated 
into the proposed trail system.  Testing and excavation of these previously 
undisturbed ground surfaces may provide significant archaeological and historic 
information. 
 
 
Conclusions and Recommendations 
 
Our assessment of the natural resources within the project area indicates a 
remnant community of a larger, historic bottomland hardwood floodplain.  
Existing conditions include areas of higher species diversity near the Elm Fork 
and immediately adjacent.  Heavy commercial and industrial development in the 
majority of the project area suggests that wildlife is likely to concentrate in these 



E-17 

bottomland areas.  Site reconnaissance and coordination with resource agencies 
tend to support this thesis. 
 
Conclusions 
 
• The most significant natural resource remaining intact within the project area 

appears to be the bottomland hardwood forest and 100-year floodplain 
immediately adjacent to the Elm Fork. 

• Several hundred acres of municipal solid waste have been identified within 
the project area.  These areas may be utilized as potential recreational and 
environmental restoration opportunities. 

 
Recommendations 
 
• Develop a natural resource and forest management plan.  This can be a 

resource theme that can serve to buffer existing plant and wildlife 
communities. 

• Outline detailed environmental preservation and restoration opportunities and 
incorporate them into a phased approach and framework plan. 

• Significant HTRW sites including registered and unregistered landfills are 
proposed for use as recreational facilities, valley storage, and a new diversion 
channel.  A comprehensive investigation and remediation plan should be 
prepared prior to any earth disturbing activities.  In addition, groundwater 
monitoring wells should be installed at the earliest opportunity. 



















Common animals that may occur in the Elm Fork Floodplain Management Study 
Area 

Scientific Name Common Name Observed  
09/08/00 

Mammals   
Odocoileus virginianus White-tailed deer  
Canis latrans Coyote  
Urocyon cinereoargenteus Common gray fox 4 
Bassariscus astutus Ringtail  
Mustela frenata Long-tailed weasel  
Mustela vison Mink  
Taxidea taxus American badger  
Lynx rufus Bobcat  
Castor canadensis American beaver 4 
Dasypus novemcinctus Nine-banded armadillo 4 
Didelphis virginiana Virginia opossum 4 
Lutra canadensis River otter  
Ondatra zibethicus Common muskrat  
Spilogale putorius Eastern spotted skunk  
Mephitis mephitis Striped skunk  
Myocastor coypus Nutria  
Procyon lotor Common raccoon 4 
Sciurus niger Eastern fox squirrel 4 
Glaucomys volans Eastern flying squirrel  
Sylvilagus aquaticus Swamp rabbit  
Sylvilagus floridanus Eastern cottontail   
Lepus californicus Black-tailed jackrabbit  
Geomys bursarius Plains pocket gopher  
Chaetodipus hispidus Hispid pocket mouse  
Reithrodontomys fulvescens Fulvous harvest mouse  
Peromyscus leucopus White-footed mouse  
Peromyscus maniculatus Deer mouse  
Baiomys taylori Northern pygmy mouse  
Sigmodon hispidus Hispid cotton rat  
Neotoma floridana Eastern woodrat  
Rattus norvegicus Norway rat  
Rattus rattus Roof rat  
Mus musculus House mouse  
Microtus pinetorum Woodland vole  
Reptiles/Amphibians   
Bufo americanus American bullfrog  
Hyla cinerea Green tree frog  
Bufo valiceps. Gulf Coast Toad  



Scientific Name Common Name Observed 
09/08/00 

Chrysemys concinna Missouri River cooter 4 
Chelydra serpentina Snapping turtle  
Chrysemys scripta Red-eared turtle 4 
Nerodia rhombifera Diamondback water snake 4 
Nerodia erythrogaster  Yellow-bellied water snake 4 
Thamnophis sirtalis Garter snake  
Birds   
Podilymbus podiceps Pied-billed grebe  
Phalacrocorax auritus Double-crested cormorant 4 
Nycticorax nycticorax Black-crowned night heron 4 
Butorides striatus Green-backed heron 4 
Egretta tricolor Tri-colored heron  
Egretta caerulea Little blue heron  
Bubulcus ibis Cattle egret 4 
Egretta thula Snowy egret 4 
Casmerodius albus Great egret 4 
Ardea herodias Great blue heron 4 
Mycteria americana Wood stork  
Plegadis chihi White-faced ibis  
Eudocimus albus White ibis  
Anus discors Mallard 4 
Anas clypeata Northern shoveler  
Anas discors Blue-winged teal 4 
Anser albifrons Greater white-fronted goose  
Aix sponsa Wood duck 4 
Aythya affinis Lesser scaup  
Fulica americana American coot  
Himantopus mexicanus Black-necked stilt  
Charadrius vociferus Killdeer 4 
Tringa melanoleuca Greater yellowlegs  
Actitis maularia Spotted sandpiper 4 
Calidris sp. Sandpipers  
Limnodromus sp. Dowitchers  
Larus delawarensis Ring-billed gull  
Coragyps atratus Black vulture 4 
Cathartes aura Turkey vulture  
Buteo jamaicensis Red-tailed hawk 4 
Buteo lineatus Red-shouldered hawk 4 
Falco sparverius American kestrel 4 
Columbia livia Rock dove 4 



Zenaida macroura Mourning dove 4 

Scientific Name Common Name Observed 
09/08/00 

Coccyzus erythropthalmus Yellow billed cuckoo 4 
Bubo virginianus Great horned owl 4 
Strix varia Barred owl  
Chaetura pelagica Chimney swift 4 
Ceryle alcyon Belted kingfisher 4 
Melanerpes carolinus Red-bellied woodpecker 4 
Picoides pubescens Downy woodpecker 4 
Tyrannus tyrannus Eastern kingbird  
Tyrannus verticalis Western kingbird 4 
Tyrannus forficatus Scissor-tailed flycatcher 4 
Contopus virens Eastern wood-pewee 4 
Progne subis Purple martin  
Hirundo pyrrhonota Cliff swallow 4 
Hirundo rustica Barn swallow  
Cyanocitta cristata Bluejay 4 
Corvus brachyrhynchos American crow 4 
Parus bicolor Tufted titmouse 4 
Parus carolinensis Carolina chickadee 4 
Thyrothorus ludovicianus Carolina wren 4 
Sialia sialis Eastern bluebird  
Mimus polyglottos Northern mockingbird 4 
Sturnus vulgaris European starling 4 
Vireo griseus White-eyed vireo 4 
Vireo olivaceus Red-eyed vireo  
Mniotilta varia Black-and-White warbler 4 
Dendroica petechia Yellow warbler 4 
Wilsonia pusilla Wilson’s warbler 4 
Cardinalis cardinalis Northern cardinal 4 
Passerina cyanea Indigo bunting  
Junco hyemalis Dark-eyed junco  
Molothrus aeneus Brown-headed cowbird  
Quiscalus mexicanus Great-tailed grackle 4 
Icterus spurius Orchard oriole 4 
Passer domesticus House sparrow 4 
Cairina moschata Muscovy  

 



 
 

Common plants occurring within the Elm Fork Floodplain Management Study 
Area 

Scientific Name Common Name 

Alternanthera philoxeroides Alligator weed 
Ambrosia trifida Giant ragweed 
Ampelopsis arborea Pepper-vine 
Andropogon glomeratus Bushy broomsedge 
Bidens laevis Beggar-tick 
Callirhoe digitata Winecup 
Cardiospermum halicacabum Balloonvine 
Carex sp. Sedge 
Cephalanthus occidentalis Buttonbush 
Chasmanthium latifolium Longleaf chasmanthium 
Crinum americanum Swamp lily 
Cynodon dactylon Bermudagrass 
Cyperus sp. Cyperus 
Daucus carota Queen Anne’s lace 
Eleocharis spp. Spikerush 
Eupatorium coelestinum Mistflower 
Eupatorium serotinum False boneset 
Hibiscus militaris Scarlet rose-mallow 
Hydrocotyle bonariensis Pennywort 
Ipomoea cordatoriloba Morning glory 
Justicia ovata Frog fruit 
Lemna sp. Duckweed 
Ligustrum sinense Chinese privet 
Lobelia cardinalis Cardinal flower 
Lolium perenne Perennial ryegrass 
Lonicera sp. Honeysuckle 
Ludwigia sp. Yellow water-primrose 
Nelumbo lutea Yellow lotus 
Panicum virgatum Switchgrass 
Parthenocissus quinquefolia Virginia creeper 
Passiflora incarnata Passion-flower vine 
Phyla lanceolata Frog-fruit 
Pluchea camphorata Camphorweed 
Polygonum sp. Smartweed 
Rubus trivialis Southern dewberry 
Rumex crispa Curly dock 
Sagitarria sp. Arrowhead 

 



Scientific Name Common Name 

Sesbania drummondii Rattlebush 
Smilax spp. Greenbrier 
Sorghum halepense Johnsongrass  
Toxicodendron radicans Poison ivy 
Typha latifolia Common cat-tail 
Vitis aestivalis Summer grape 
Xanthium stumarium Common cocklebur 
Phragmites australis Common reed 

 
 

Common tree species occurring within the Elm Fork Floodplain Management 
Study Area 

Scientific Name Common Name 

Acer negundo Box elder 
Carya illinoensis Pecan 
Catalpa speciosa Northern catalpa 
Celtis laevigata Sugar hackberry 
Cercis canadensis Redbud 
Cercis canadensis var. texensis Texas redbud 
Cornus drummondii Rough-leaved dogwood 
Crataegus spp. Hawthorne 
Forestiera acuminata Swamp privet 
Fraxinus pennsylvanica Green ash 
Juniperus ashei Ashe juniper 
Juniperus virginiana Eastern red cedar 
Maclura pomifera Bois d’ Arc 
Malus sp. Crab apple 
Sapindus drummondii Western soapberry 
Melia azedarach Chinaberry 
Morus rubra Red mulberry 
Platanus occidentalis Sycamore 
Populus deltoides Eastern cottonwood 
Quercus macrocarpa Bur oak 
Quercus shumardii Shumard red oak 
Quercus stellata Post oak 
Quercus virginiana Live oak 
Salix nigra Black willow 
Sapium sebiferum Chinese tallow 
Ulmus americana American elm 
Ulmus crassifolia Cedar elm 

 



rpb
Text Box
Frasier Dam









rpb
Text Box
California Crossing Dam













































































The readily available data doesn't seem to reveal any red flags indicating that the 
rail line or these bridges might be significant for their association with historic 
events. 
 
These bridges are along a line connecting the Missouri, Kansas, and Texas 
Railroad line extending northwest from Dallas, to the Chicago and Rock Island 
line between Dallas and Fort Worth.  The latter line was built in about 1902 and 
prompted the establishment of Irving.  The line on which these bridges are 
located also connected Irving with Carrolton, and that may have been the main 
reason for the construction of this line.  The line appears to have been 
constructed in 1908.  Judging from a picture in our files of the bridge over the 
Elm Fork, the columns supporting the tracks appear to be pre-World War II, so 
this could be the original structure.  That does not make it significant, only 
makes it old enough to be considered for historic significance.  Again, no red 
flags that indicate significance, only evidence that at least one of the bridges is 
more than 50 years old and thus should be assessed by an architectural 
historian. 
 
Since this appears to be a connector line rather than the main line (the main line 
prompted the establishment of Irving), it has less chance to be considered 
significant for a role in the local history (significant for association with historic 
events). 
 
The structures could be considered significant for their design, but we are not be 
able to evaluate the engineering significance; that needs to be done by an 
architectural historian. 
 
Our report asserts that any construction activity should be preceded by 
additional investigations, and in this case that would be evaluation of the 
structures by an architectural historian. 
 
Contacts: 
—7 August 2003, tried to contact the Irving Heritage Society; no answer. 
—7 August 2003, contacted the Irving Archives.  Kevin Kendro said he knew that 
there was no information at the archives specifically dealing with these bridges.  
He suggested calling Fran Bonilla at her office as a contact for the Irving 
Heritage Society since they do not keep regular office hours.  Said he would do 
more research (mentioned looking at “Irving, A Texas Odyssey”) and call back. 
—7 August 2003, contacted Fran Bonilla.  She did not know of anything of 
specific interest concerning these two bridges.  She said that the Irving Archives 
would be the best place to contact about such information (see above).  She said 
she would contact another member of the heritage society to see if she had any 
information, then call back if she found out more. 



—8 August 2003, Kevin Kendro called to say that this was the St. Louis and San 
Francisco line connecting Carrolton and Irving, built in 1908.  He found no other 
information.  Suggested contacting M. C. Toyer, who is knowledgeable about 
area bridges. 
—8 August 2003, sent email to M. C. Toyer. 
—9 August 2003, received reply from M. C. Toyer, who did not know of any 
specific historic interest in these bridges, but who would look more during the 
weekend and let me know if he found out anything else. 
—12 August 2003, have not heard again from either Fran Bonilla or M. C. Toyer.  
Can be taken that they located no more information on the bridges. 
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Introduction  
 
The City of Dallas commissioned the Elm Fork Floodplain Management Study 
targeting the Elm Fork corridor to examine the floodplain for drainage and 
watershed management.  The study also includes a recreational amenities plan.  
This report focuses on existing and proposed recreational amenities for the Elm 
Fork corridor.  The study area comprises the east bank and adjacent area of the 
Elm Fork from the confluence of the Trinity River at SH 183 northward to Royal 
Lane.  The Walnut Hill Landfill area east of Luna Road was also considered as 
part of the study. 
 
This report will address the existing environmental conditions and recreational 
amenities in the Elm Fork corridor.  Consideration will be given to City of Irving 
existing and proposed recreational facilities on the west bank of Elm Fork.  
Proposed recreational amenities are discussed next and are separated into two 
categories for planning purposes: 

• Conceptual Trails Plan – to address the various trails existing and proposed 

• Recreation and Aesthetics – to address existing and proposed facilities and 
related infrastructure and land acquisition 

 
The design approach will be to consider the Elm Fork River and basin as an asset 
to be preserved environmentally while public use and access is increased.  The 
design must also consider beyond the present to preserving an asset for future 
generations.   
 
 
 
 
 
 
“Make no little plans.”   
Daniel Burnham, Architect, 1893 Columbia Exposition, “City Beautiful” planner  
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Existing Conditions 
 
The study area is comprised of the public land east of the Elm Fork and bounded 
by existing commercial or industrial development. Some residential, commercial 
and industrial uses are pocketed within the public land areas.  The public land 
consists of forests, lakes, wetlands and cleared land for recreational use. The 
area is rich in biodiversity and wildlife (refer to the Environmental Assessment 
section of the accompanying report for additional information). 
 
Based on public input, recreation recommendations of this report will seek to 
preserve forests, wetlands and lakes while increasing public access to this unique 
asset. 
 
Existing Recreational Amenities and Infrastructure 
 
Existing recreational amenities will be addressed on the Elm Fork corridor from 
south to north. 

• Bachman Lake  

Bachman Lake lies adjacent the study area, but its proximity deserved 
assessment, especially in regards to linking its hard surface trail to the Elm 
Fork trail system.   

• Levee and Road System 

The existing levee road system on the east side of the Elm Fork occurs 
between Harry Hines Boulevard and extends southward beyond SH 183.  The 
road provides access to the Trinity River Corridor and Water Department 
facilities along Harry Hines Boulevard.   The levee overlooks the Elm Fork 
basin with more than 100 acres of wetland/grassland used by birds and 
waterfowl. 

• Canoe Take Out at IH35 (Raceway Drive) 

Canoes and boats currently use the Bachman Branch just west of I 35E for 
access.  The site is entered from Raceway Drive along a dirt road.  The Water 
Department also uses this access and road to service their intake structure. 
No paths or ramps exist for canoe access.  The dirt road continues westward 
to Frasier Dam. 

• Frasier Dam 

Frasier Dam impounds the Elm Fork just north of SH 183.   (Refer to the 
Flood Management Projects section in the accompanying report for additional 
information.)  The dirt access road from Raceway Drive travels westward to 
Frasier Dam through more than 100 acres of forest. The road and 
surrounding area is frequently inundated.   
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• Fishing Hole Lake 

“Fishing Hole Lake” is a 70 acre lake located south of  Storey Lane (Spur 482) 
adjacent to the Elm Fork.  The lake was used by a private water skiing club 
primarily to practice ski jumps.  An access road from Storey Lane leads to an 
existing boat ramp which is in fair condition.  The gravel access road is steep 
and difficult to use, especially with a boat in tow.  A Water Department intake 
structure exists on the northwestern end of the lake which is served by a 
gravel road.  Some informal dirt trails exist around the lake which are not 
currently maintained.  The trails are used by bird watchers especially during 
the spring migration.  Seventy acres of woods and wetlands surround the 
lake and provide bird habitat. 

• Technology Preserve Lake 

“Technology Preserve Lake” is a 60 acre lake between Elm Fork and the 
commercial development occurring along Technology boulevard. The Park 
and Recreation Department placed a boat ramp on the northern shore; 
however, access to the ramp has been cut off due to commercial 
development.  Currently, the City Park and Recreation Department is 
discussing re-establishing access with the developer of the site.  The 110 
acres west, south and east of the lake are densely wooded and inundated 
frequently. 

• L.B. Houston Nature Trails 

Approximately 110 acres of forested area north of Elm Fork and east of 
Wildwood Road is explored by one to two miles of soft surface nature trails.  
The nature trails extend about one-half mile to the east to a sixteen acre 
lake.  A small gravel parking lot off Wildwood Road services the nature trails 
which are under the jurisdiction of the City Park and Recreation Department.   
Due to its remote location, the area suffers from illicit activity.   

• L.B. Houston Park 

L.B. Houston Park features approximately 9 miles of trails for off-road biking 
in 200 acres of forest adjacent to Elm Fork.  The dirt trail is a single width 
pathway through the woods adjacent to Elm Fork.  The two entrances to the 
trail are on the south and west side of the parking lot off California Crossing 
Road.  The trails are rated beginner’s status due to the flat slope. 

• Lake off California Crossing Road 

A 32 acre lake lies south of California Crossing Road and is serviced by the 
parking lot also used for off-road biking at L.B. Houston Park. 

• California Crossing Dam & Canoe Access 

California Crossing Dam occurs north of California Crossing Road.  A paved 
road leads to the dam, parking lot (approximately 20 spaces) and adjacent 
ten acre picnic area.   Currently canoe put in occurs about 100 feet 
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downstream of the dam and canoe take out occurs about 100 feet upstream 
of the dam.   No paths or ramps exist for canoe access.  A small 5 acre lake 
lies north off city property.  About sixty acres of forest lie upstream of the 
dam but are currently inaccessible from the park due to private ownership. 
The Environmental and Cultural Study reports the historic nature of this site 
once used by pioneers going westward to California.  At the time of this 
study, an off leash dog park is proposed for construction at California 
Crossing Dam area. 

• Dallas Gun Range 

Winchester Gun club currently leases acreage from the City to use as a gun 
range.  The club is accessed from Luna Road.  Berms have been installed to 
absorb shot from the pistol and rifle ranges.  The club has cleared about 90 
acres for the ranges and built a small building for operational purposes.  Due 
to the proximity of L.B. Houston Golf course, shot from the skeet range 
occasionally falls onto golf play. Approximately seventy acres of woodland lie 
east and west of the gun range.  A small six acre lake is located adjacent to 
Luna Road. The area floods frequently. 

• L.B. Houston Golf Course and Tennis 

L.B. Houston Golf Course features an 18 hole golf course and clubhouse with 
parking for more than 100 vehicles.  L.B. Houston Tennis facility offers 16 
lighted hard surface courts and clubhouse.  The golf and tennis facilities 
occupy approximately 250 acres west of Luna Road.  Another 150 acres of 
woods flank the golf course on the west and south and host two twelve acre 
lakes.  The area is subject to frequent inundation. 

• Commercial Recreation 

Besides the public recreational amenities noted above, two commercial 
recreation uses are located within the study area.   Malibu Speedzone, I35 E 
at Southwell, provides lighted miniature golf, speed racing on various tracks, 
arcade and food services.  North Texas Golf Center at the west end of Walnut 
Hill Lane features lighted 9 hole par 3 golf course, practice range and pro 
shop.   

• Walnut Hill Landfill areas 

The land fill areas east of Luna Road and west of Goodnight Road provide 
hundreds of acres for open space and will be considered for future 
recreational development. 
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City of Irving Recreation Plan 
 
The City of Irving has developed a Trinity River Parks and Greenbelt Master Plan 
which proposes new facilities on the west (Irving) side of the Elm Fork corridor.  
The City adopted the Master Plan in 1995 and has already implemented several 
miles of the Campion Trail, a primary trail that parallels Elm Fork.  Irving’s Master 
Plan will be assessed in order that proposed Dallas recreational amenities will 
complement and not compete with Irving’s existing and proposed facilities.  
Irving’s proposed facilities are depicted on Exhibits J Conceptual Trails Plan and 
Conceptual Recreation and Aesthetics Plan in the Recreational Planning section 
of the report. 

• Campion Trail 

Campion Trail is a primary trail consisting of 12-foot wide concrete pathway 
starting on the banks of the Trinity River at Hunter Ferrell Road and 
stretching northward along the Elm Fork to north of LBJ Freeway.  Irving has 
constructed a 3-1/2 mile section beginning at Royal Lane and extending 
southerly to California Crossing Road. 

• Equestrian Trails 

Equestrian trails are planned from Luper Road at the Trinity River going 
northward along Elm Fork to Sam Houston Trail Park north of LBJ Freeway. 

• Secondary Trails 

Irving’s plan depicts secondary trails to be built from Bird’s Fort Trail Park 
south to California Crossing Park.  

• Proctor Road Landing 

Beginning at SH 183, Irving proposes Proctor Road Landing just south of the 
bridge.  This facility serve as a trail head for the Campion Trail while 
providing a canoe landing, boat launch, fishing facilities and parking for 40 
vehicles. 

• Frasier Dam 

Canoe portage or canoe flume are proposed at Frasier Dam to increase 
canoe/boat access to Trinity River from Elm Fork. 

• California Crossing Park 

The proposed California Crossing Park will host an interpretive facility, historic 
crossing site, nature trail with interpretive signs, wetlands preservation and 
interpretive site, picnic facilities, canoe landing, fishing facilities, and parking 
for 50 vehicles.  The park is located along Rochelle Boulevard at California 
Crossing Road. 
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• Bird’s Fort Trail Park 

Bird’s Fort Trail Park will contain a regional trail head, boardwalk, rollerblade 
loop, festival plaza, picnic facilities, low powered boat launch, and parking for 
100 to 200 vehicles.  The park lies north of Northwest Highway on O’Connor 
Boulevard. 

• Polo Fields/ Equestrian Center 

The existing equestrian center is located south of Royal Lane on the Elm 
Fork.  The equestrian center will be complemented with polo fields and picnic 
facilities along with parking for 75 vehicles.  An equestrian trail from the 
center will connect to Spring Trail Park, north of Royal Lane, where the 
master plan shows additional polo fields and equestrian facilities. 

 
 
Conceptual Trails Plan 
 
Exhibit J Conceptual Trails Plan shows existing and proposed trails for the Elm 
Fork area. Opportunities for proposed trails will be balanced with site constraints, 
existing trails, and City of Irving trail system.    Proposed trails from the Dallas 
County Trail Plan were incorporated into this study.   
 
Although large tracts of land lie along the Elm Fork, existing wetlands and 
woodlands constrain additional trail development near the Elm Fork.  However, 
excellent trail opportunities remain on the perimeter of the Elm Fork basin away 
from fragile stream banks and preserved ecosystems. 
 
Existing trails include 9 miles of off road bicycle (mountain bike) trails at 
California Crossing, 1 to 2 miles of nature trails at L.B. Houston Nature area off 
Wildwood Road and east of Frasier Dam and the canoe/boat trail on the Elm 
Fork. 
 
• Primary Trail 

The "Conceptual Trails Plan" proposes 15 miles of primary trail, also known as 
veloway or veloweb, a minimum 12.5-foot wide hard surface trail.  The 
primary trail/veloway will serve as the link that connects the portions of the 
Elm Fork that are separated by major thoroughfares.  The primary trail will 
also connect to Bachman Lake trails, other primary trails proposed by Dallas 
County Trail Plan and City of Irving Master Plan.   The design approach for 
trail links will create loops in the veloweb to enhance usage. 

To minimize the impact to the environment and loss of trees, the primary trail 
will be located on the available levee system near Highway 183, along the 
improved Ulna Road, and along the perimeter of the park boundaries as 
much as possible to keep away from the fragile river bank.  The trail location 
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will maximize visibility for safety and the placement outside the forest canopy 
will help to keep trail dry.  The primary trail will link nature, interpretive, 
secondary, off road, and other trails as well as recreational facilities within 
the Elm Fork recreational preserve. 

• Connection to Trinity River Corridor Trails 

The primary trail will use the levee roads to connect with the proposed 
Trinity River Trail system below Highway 183.  

• Connection to Bachman Lake Trail 

From the existing hard surface trail system at Bachman Lake (corner of 
Shorecrest Drive and Denton Drive), the veloway travels across the 
signaled intersection, thence westward along Bachman Creek waterway, 
crosses Harry Hines Boulevard at a signaled intersection, and continues 
along the levee to connect to the Elm Fork primary trail west of IH35. 

• Connections to Dallas County Trails 

The primary trail will connect to the existing Bachman Lake bike/skating 
trail and to the proposed Dallas County trails -- Rawhide Trail near LBJ 
Freeway, Elm Fork/White Rock Trail at Technology Preserve and Old 
Meanders Trail near Bachman Lake and north of Brookhollow Country 
Club.  It is recommended that the primary trail extend northward beyond 
Royal Lane (and the study area) to link with the Dalhoma Trail system.  

• Connections to Irving Trails 

Primary trail linkages with the City of Irving’s existing and proposed 
Campion Trail will occur at Frasier Dam, California Crossing and Royal 
Lane.  
 Frasier Dam – The primary trail can utilize an existing cleared roadway 

extending from IH35 at Raceway Drive to Frasier Dam connect to the 
Campion Trail.  A low water crossing could be incorporated into the 
proposed dam structure. 

 California Crossing - The Campion Trail can be accessed from 
California Crossing Road.  Light traffic occurs on the existing two lane 
road.  Bikers/bladers could use a narrow painted lane on the existing 
bridge over Elm Fork until the bridge is modified to accommodate bike 
lanes on both sides. 

 Royal Lane – An existing pedestrian lane on the south and north sides 
of the Royal Lane bridge could be used by the primary trail, although it 
is only 5 feet in width, to connect to the Campion Trail. 

• Primary Trail Layout 

The primary trail begins on the levee road at SH 183 and extends 
northeasterly to IH35 where it intersects Old Meanders Trail proposed by 
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Dallas County. From there the trail parallels IH35 in a northerly direction 
and follows the east bank of Fishing Hole Lake.   

The veloway crosses under the Spur 482 bridge and continues westerly to 
Technology Preserve Lake where it will link with Elm Fork/White Rock Trail 
proposed by Dallas County.  Since property ownership extends into the 
northern edge of the lake, the trail is routed along the eastern and 
southern banks of the lake.  Due to the presence of wetlands and fragile 
Elm Fork bank ecosystem, an elevated boardwalk built on piers is 
recommended to minimize impact to this sensitive environmental area.  
The boardwalk will extend approximately 6,600 linear feet.  

In lieu of the boardwalk, the trail could cross the Elm Fork via bridge 
structures and connect to the Irving Campion trail.  However, the cost of 
building a bikeway bridge at the same elevation as the roadway would 
exceed the cost of a boardwalk. 

Crossing under the Loop 12 bridge, the trail returns to hard surface and 
travels northwesterly through L.B. Houston nature trail area, then north 
along Wildwood Road to California Crossing Road.  The trail runs west 
along California Crossing Road across the Elm Fork bridge and links to 
Irving’s Campion Trail.   

From California Crossing Road, the veloway runs north along Luna Road 
using an access road to cross under Northwest Highway.  The primary 
trail continues north on Luna Road to the proposed Walnut Hill Street 
expansion.  At this point, the primary trail heads east , crosses BNR 
railroad, bends south and follows the railroad spur easterly to connect to 
the Elm Fork/White Rock Trail proposed by Dallas County.  This trail route 
also will access the sports complex recommended for the Walnut Hill 
Landfill. 

The primary trail completes its parallel course to Elm Fork as it continues 
northward along Luna Road to Royal Lane.  The trail runs west along 
Royal Lane using the bridge across Elm Fork to connect to Irving’s 
Campion trail.  As noted earlier, the bridge’s existing pedestrian crossing 
does not meet the 12 feet 6 inch width for the veloway.  Since it may be 
cost prohibitive to modify the bridge structure to accommodate the 
veloway width, the existing 5-foot wide pedestrian ways could serve for 
the veloway course.   A separate primary trail could cross under the 
bridge and continue northward to connect to Rawhide and Dalhoma Trails 
proposed by Dallas County. 
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• Off road bicycle trails 

California Crossing offers 9 miles of off road bicycle (mountain bike) trails.  
These will be accessible from the Primary Trail/Veloway.  The area could be 
enhanced with earthen jumps. 
 

• Nature, Historic and Interpretive Trails 

Existing trails include 1 to 2 miles of nature trails at L.B. Houston Nature area 
off Wildwood Road and some informal trails east of Frasier Dam.   Existing 
nature trails located along Wildwood Road and east of Frasier Dam could be 
improved and additional interpretive trails added to enhance the system.   
Approximately 1 to 2 miles of trails could be added at L.B. Houston area; 2 to 
3 miles are recommended at Frasier Dam. Trails could take advantage of bird 
watching opportunities at the Frasier Dam area.  However, human access 
should remain limited in bird nesting and wildlife areas near Frasier Dam. The 
primary trail will link to these nature trails.  Signage should be added to the 
trails including informational maps and interpretive signs. 

Proposed interpretive/historic trails at California Crossing will present the 
history of the pioneer's use of this Elm Fork crossing.   The 1-1/2 mile trail 
should be well marked with interpretive signs. 

 
• Canoe/Boat Trails 

Canoes currently navigate the Elm Fork utilizing existing put in/ take out at 
California Crossing, and the take out east of the Frasier Dam at the IH35 
ramp.  The City of Irving has proposed canoe access to the Elm Fork at LBJ 
Freeway, Bird's Fort, California Crossing, Frasier Dam, and Proctor Landing as 
shown on the "Conceptual Trail Plan". In addition, the Trinity River plan 
proposes boat access at Sylvan Avenue as part of Trinity River development. 
The Conceptual Trails Plan recommends improved access (put in/ take out) at 
California Crossing and take out at the Frasier Dam area.  

• Frasier Dam 

The existing vehicular access to the canoe take out is a dirt road which 
turns off Raceway Drive under IH35.  The dirt road is used by the Water 
Department to access the intake structure at Bachman Creek.  A new 
access road should be designed to meet TxDOT Standards - either 
entering the site from Raceway Drive or from Spur 482.   The take out 
area should be constructed to Corps of Engineer standards.   

A boat launch is recommended at Fishing Hole Lake which also could be 
used as a secondary take out by canoes.  Since intake structures exist for 
city water supply in this area, non-motorized boat use is recommended. 
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• California Crossing 

The current put in and take out areas consist of unimproved dirt.  Hard 
surface access and new put in and take out areas meeting Corps of 
Engineer standards are proposed at California Crossing. 

 
• Equestrian Trails 

Although the Las Colinas Equestrian Center lies across the Elm Fork from a 
large wooded area at L.B. Houston Golf course, the horses housed are show 
or polo horses and not used for trail riding purposes.  Also, the east side of 
the Elm Fork would be difficult to access along the bridge at Royal Lane and 
the horses would create divots in the golf course if they wandered from the 
trail.  Equestrian trails could only extend about ½ mile south of Royal Lane 
before encountering the gun range.  

The Dallas County Trail Plan lists the following criteria for equestrian trails. 

"For safety reasons, horseback riding trails are generally not shared with 
other trail users although hiking or bicycling may occasionally be allowed.  
When allowed, it should be signed to give equestrians priority use.  It 
should be no less than 6 miles long.  Lengths of at least 15 miles are 
preferred by equestrians." 

Under these criteria the study area was examined for equestrian trails.  The 
limited amount of existing and proposed trails will be used by cyclists, 
bladers, off road cyclists and pedestrians in conflict with equestrian use.  The 
Elm Fork area has a large amount of sloughs and wet soils which hinder the 
development of additional trails for year round equestrian use.  Since both 
the City of Irving and the Trinity River plan already propose equestrian 
centers and trails within this area, equestrian trails are not proposed for the 
Elm Fork area within this study. 

 
 

Conceptual Recreation and Aesthetics Plan 
 
The aesthetics value of the Elm Fork corridor was assessed for existing amenities 
and enhancement opportunities that would not compromise its ecosystem and 
minimize environmental impact.  Also, open space has been identified for future 
recreational opportunities.   
 
The "Conceptual Recreation and Aesthetics Plan" presents a scheme showing 4 
park complexes connected into one greenbelt/mega park.  The parks are 
bounded by the Elm Fork River on the west and separated by existing 
thoroughfares - Storey Lane (Spur 482), Loop 12 and Northwest Highway.   The 
parks are connected by a primary trail which also serves as a veloway and links 
to interior trails at each park.  For the purposes of this study, the parks from 
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south to north are named “Fishing Hole Recreation Area,” “Technology Preserve 
Area,” “California Crossing Recreation Area,” and “L.B. Houston Golf and Sports 
Complex.”  
 
• Fishing Hole Recreation Area 

Fishing Hole Recreation Area centers around an existing 70 acre lake, Fishing 
Hole Lake.  The park is bounded on the west by Elm Fork, on the north by 
Storey Lane, on the east by IH35 and on the south by Highway 183 and 
levee. Vehicular access is proposed from Storey Lane into the site.   The 
proposed road follows the lake shore and service an improved boat launch 
built to Corps of Engineers standards.  Parking for about 40 vehicles and 4 
boat trailers is proposed.  The access road continues southeasterly to the 
improved canoe take out with additional boat trailer parking.  The access 
road turns and travels west to Frasier Dam.   

The lake (which was previously used for ski jumping) offers fishing, boating 
and bird watching opportunities. Since intake structures exist for city water 
supply in this area, non-motorized boat use is recommended. 

The existing grassland area adjacent to the lake supports proposed parking, 
picnic area and shelter, restrooms, paddle boat/sailfish rental, and improved 
boat ramp.  Soft surface nature trails, especially for bird watching, are 
recommended for the wooded lake and tributary area.   

The grassland area flanked by the levee and south of the tributary could be 
further developed to support "team building" activities such as a ropes and 
challenge course.   A proposed building could support team building use, and 
act as a retreat center for groups, and serve as interpretive center for 
indigenous and migratory birds. 

The significant change in water elevation at Frasier Dam presents an 
opportunity to use the available water source and pressure to develop a white 
water course, constructed parallel to the Elm Fork channel.  The white water 
course, built of shotcrete and molded to resemble native limestone 
formations, would run about 1,800 feet in order to qualify for Olympic use.  
The course could be viewed from natural bleachers formed by the slopes of 
the Dallas and Irving levees.  An access road is from the Dallas levee 
roadway is proposed to service the whitewater course and parking lot.  The 
retreat facility proposed for hosting team building events and bird watching 
also could house white water rental services.  

Land acquisition is not needed for the proposed amenities.  However, 
purchasing the tract adjacent to the existing road access from Storey Lane 
(now for sale) would provide room to enhance the proposed entry drive.  
Purchasing the available tract adjacent to IH35 would provide additional 
greenbelt buffer and provide room for an off-leash dog park.    



F-12 

• Greenbelt Link to Bachman Lake 

In addition to the Fishing Hole park area, additional greenbelt is depicted 
on Exhibit J Conceptual Trails Plan in the Recreational Planning section of 
the accompanying report in order to link this portion of the Elm Fork 
recreational preserve to Bachman Lake, especially the primary trail system 
for bikers and skaters.  The trail would use the levee roadway and cross 
Harry Hines Boulevard at Shorecrest Drive.  A bike trail could be 
developed along Bachman creek and cross Denton Drive to connect to the 
Bachman Lake trail. 

The greenbelt link to Bachman Lake occurs on City property and will not 
require land acquisition. 

 
• Technology Preserve Area 

The Technology Preserve Area is bounded by the Elm Fork on the south, 
Loop 12 on the west, Technology Park (commercial/industrial development) 
and Storey Lane on the east.  The 60 acre lake, the forested preserve, and 
the Elm Fork provide the main recreational opportunity in this park area.  
Commercial properties (such as restaurants, movie theaters, and offices) are 
being developed adjacent to the lake.   

Although the City of Dallas owns the lake, access from Technology Boulevard 
has been cut off due to the commercial development.  At the time of this 
study, the Dallas Park and Recreation Department are investigating obtaining 
access to the existing boat ramp.  Should access be obtained, recreational 
opportunities for the lake include fishing, and paddle boat/sailfish rentals 
which could be provided by the private sector.  Commercial development and 
ownership may prevent connecting to the primary trail/boardwalk from the 
northern shore/boat ramp area.  

Land acquisition may be required to secure public access from Technology 
Boulevard to the boat ramp and to construct a trail to connect to the primary 
trail from the boat ramp. 

 
• California Crossing Recreation Area 

The California Crossing Recreation Area starts at Loop 12 and follows the Elm 
Fork up to Northwest Highway being contained by commercial, residential 
and industrial development on the north.  Luna Road enters the site from 
Northwest Highway and Wildwood Road provides access from the south 
providing interior circulation.  Existing recreational facilities at the site include 
off road (mountain bike) bicycle trails south of California Crossing Road, L.B. 
Houston nature trails east of Wildwood Road, canoe take in and put out at 
the dam, parking and picnic facilities.  At the time of this study, an off-leash 
dog park is proposed for immediate construction adjacent to the dam. 
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Besides enhancing existing facilities, the lake and the historicity of California 
Crossing provide additional recreational opportunities.   

The existing canoe take in and put out locations need to be improved for 
easier and safer use.  The existing off road bicycle trails could be enhanced 
with earthen berms to increase difficulty (see discussion under “Conceptual 
Trails Plan”). 

The existing nature trails off Wildwood Road need enhanced security and 
safety for visitors (due to the current illicit activity) and improved facilities -- 
additional 1 to 2 miles of trails, improved parking for 20 autos and 6 buses, 
including interpretive signs.  The addition of a staffed interpretive building 
could accommodate school groups and improve security.  Increased visitors, 
on-site staff and regular patrols by park staff and police could help reduce 
adult illicit activities.  These nature trails would be connected with the rest of 
the site by the primary trail running along the northern part of the nature trail 
area.   A new interpretive trail is recommended to commemorate the historic 
nature of the California Crossing (see discussion under “Conceptual Trails 
Plan”). 

Due to the environmentally and historically sensitive nature of the site, 
additional parking for 40 vehicles, picnic and picnic shelter and restrooms are 
proposed south of California Crossing Road and west of the 32 acre lake.  A 
non-motorized boat launch is proposed for the lake for fishing use.  
Unmanned interpretive center/restrooms could also serve the various trails of 
the site, especially the proposed historic trail.   

The Armory, if abandoned by the Texas National Guard, could provide 
buildings which could be modified for gymnasium, outdoor rock climbing, etc. 
to complement the park. 

Additional land should be purchased to provide a greenbelt for the primary 
trail west of Loop 12.  Land acquisition is recommended of existing 
commercial and residential tracts south of Northwest Highway and along 
Luna Road to eliminate non-recreational uses.  This acquisition would include 
a small 4 acre lake and restore the greenbelt along the Elm Fork. 

 
• L.B. Houston Golf and Sports Complex  

The largest park within the Elm Fork recreational preserve would incorporate 
L. B. Houston Golf Course, L.B. Houston Tennis, the gun range and reclaimed 
Walnut Hill landfill area.  This premiere portion of the Elm Fork Preserve 
mega-park combines six hundred acres of wetland, forest and golf course 
along Elm Fork with 400 acres of reclaimed landfill.   

The proposed L.B. Houston Golf and Sports Complex is bounded by Elm Fork 
on the west, Royal Lane and adjacent commercial/industrial development on 
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the north, commercial and industrial development along IH35 on the east, 
and Northwest Highway and existing railroad line on the south.   

• Golf Course Expansion 

The study examined two options of expanding the golf course:  1) east of 
Luna Road and 2) south using the gun range.   

Although adding 18 holes east across Luna Road would minimize flooding, 
the area would be difficult to access and would extend east of the railroad 
tracks to accommodate 18 holes.  The approximate 120 acres east of 
Luna Road for the additional 18-hole expansion would be accessed by 
tunnel under the improved Luna Road. Since the 120 acres is reduced by 
the presence of existing and proposed drainage channels, an additional 40 
acres east of BNR railroad would be needed to complete the course, 
resulting in another tunnel under the BNR railroad.  This golf course 
expansion would require acquisition of properties south of X Street.  
Therefore, golf course expansion to the east may be too costly. 

Another option for the golf course would be to expand to the south using 
the cleared land of the gun range facility if and when it is abandoned.  
Access to this land is easy not severed by roadways or railroad tracks.  
However, extensive lead abatement would be required to convert the gun 
range to golf use.  Since only about 90 acres of cleared land are available 
at the gun range, expanding to 18 hole would require clearing additional 
forest.  Since this study seeks to preserve as much forest as possible, golf 
course expansion in the gun range area should be limited to 9 holes. 

• Gun Range 

The gun range should remain in its current location until an appropriate 
alternate facility is developed, perhaps in conjunction with a possible 
Olympic venue. As the area west of the Elm Fork increases with urban 
development, especially with the adjacent DART transit center, the 
existing gun range could be relocated to a more remote location.   

If and when the gun range is relocated, then an Extreme Sports Center is 
proposed to host rock climbing, trick bike and skateboard facility, paint 
ball facility, and new sports as they are adopted by the public.  This area 
could also be an alternate location for some activities proposed at Fishing 
Hole Lake - ropes course, team building events, whitewater course, and 
retreat center.   

Land acquisition is recommended for the existing commercial and 
industrial sites located north of Northwest Highway and west of Luna 
Road. 
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• Sports Complex 

The proposed sports complex on the Walnut Hill Landfill will host 
competitive/tournament sports facilities while restoring 25 percent of the 
land area to bottomlands and upland prairie.  The exhibit entitled 
“Conceptual L.B. Houston Sports Complex” presents potential use of the 
400 acres as a premiere, tournament quality complex for soccer fields, 
cricket fields, and softball/baseball fields along with parking, picnic 
facilities and administrative/restroom facilities.  Other potential uses 
include basketball courts, field house, skate park, jogging trail, off-leash 
dog areas, playgrounds, and rugby fields.   

The primary trail would link to the sports complex from Luna Road.  
Extending Walnut Hill Road to Luna Road would connect the sports 
complex area to the golf course/tennis facility and gun range.   

This sports complex would work in conjunction with existing private 
recreational developments such as Malibu Speedzone on IH35 and North 
Texas Golf Center (par 3 golf course) on Walnut Hill Road.   

The City of Dallas could acquire land for this sports complex.  Some land 
could be retained for future private development for recreational use to 
complement the sports complex, such as a driving range.    

 
 
Summary 
 
After various meetings with interested citizens, Park and Recreation Department 
representatives and the consultant team, it was concluded that recreational and 
aesthetic recommendations should seek to preserve as much as possible the 
natural character of the Elm Fork.  Therefore, amenities are recommended that 
make the least impact on the forest and wetlands of the Elm Fork basin, yet 
increase public use and enjoyment of this incredible natural resource in an 
intensely urban setting. 
 
The City of Dallas has a unique opportunity to positively and significantly impact 
the future by developing recreational amenities in the Elm Fork and acquiring 
land for new park and recreational areas.  These existing and proposed 
recreational amenities will greatly increase the public use and appreciation of Elm 
Fork basin while maintaining the natural character of the preserve.  The City’s 
future is growth, particularly in the area around the Elm Fork in Dallas, Irving 
and Las Colinas.  By acquiring additional land to complement the existing 
preserve area, Dallas will be well positioned to serve the future metroplex 
population of millions. 
 
Make no little plans. 
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Glossary 
 
Accessible - a facility designed to meet ADA requirements 
 
Accessible trail - any barrier free trail meeting ADA requirements 
 
ADA - American with Disabilities Act which requires all new places of 
accommodation to be designed and constructed to be readily accessible to and 
by persons with disabilities 
 
Bicycle trail - a trail designed and constructed for bicycling.  Can be hard or soft 
surface. 
 
Canoe trail - a designated section of river or backwaters for canoeing, kayaking, 
tubing, low powered boats and/or rafting with launches and parking at access 
points 
 
Equestrian trail - a trail designed and designated for the activity of horseback 
riding.   
 
Floodplain - any land area susceptible to inundation by the design flood 
 
Hard surface trail - an asphalt or concrete trail 
 
Hiking trail - a trail designed primarily for use by people on foot which may not 
meet ADA requirements.  Horses or bicycles are generally not allowed. 
 
Interpretive trail - a trail designed to provided information about the natural 
environment or historic setting is generally meets ADA requirements.  Horses or 
bicycles are generally not allowed.   
 
Jogging trail - a soft surface (or hard surface with cushioned surface application) 
trail designed for use by joggers/walkers 
 
Nature trail - a trail designed to have minimal impact on sensitive areas with 
significant geological features, flora, fauna, and/or fragile ecosystems.  Horses or 
bicycles are generally not allowed.   
 
Natural surface trail - a soft surface trail usually consisting of wood chips, mulch 
or decomposed granite or gravel 
 
Off road bicycle trail - a natural surface recreational trail for off-road cyclists 
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Primary trail - A hard surface trail of a minimum 12 feet 6 inches width designed 
to accommodate a variety of users - pedestrians, joggers, cyclists, skaters 
 
Soft surface trail - a trail surface of natural soil, soil cement, graded aggregate 
stone, granular stone, or shredded wood fiber.  Pea gravel is not recommended. 
 
Veloway - a 12.5 foot wide trail designed for use by fast-moving bicyclists that 
adheres to AASHTO guidelines. 
 
Veloweb - an interconnected network of veloways delineated in NCTCOG's 
Mobility 2020 
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Elm ForkElm Fork
Floodplain Management StudyFloodplain Management Study



2

BackgroundBackground
1998 Bond Program allocated $30M for the Elm Fork 1998 Bond Program allocated $30M for the Elm Fork 
Levee ProjectLevee Project

In 1999, U.S. Army Corps of Engineers (USACE) In 1999, U.S. Army Corps of Engineers (USACE) 
indicated that levee project did not appear to meet indicated that levee project did not appear to meet 
criteria required for federal participationcriteria required for federal participation

City hired Freese and Nichols, Inc. to work with City hired Freese and Nichols, Inc. to work with 
Public Works and Trinity River Corridor Project Office Public Works and Trinity River Corridor Project Office 
to develop a storm water management plan for the to develop a storm water management plan for the 
Elm Fork CorridorElm Fork Corridor

USACE has also assisted the City with analysis for the USACE has also assisted the City with analysis for the 
study areastudy area



3

Project GoalsProject Goals
Identify flooding problems and recommend Identify flooding problems and recommend 
solutionssolutions

Identify open space and recreational Identify open space and recreational 
opportunitiesopportunities

Incorporate proposed transportation Incorporate proposed transportation 
initiativesinitiatives

Identify environmental restoration initiativesIdentify environmental restoration initiatives

Produce a floodplain management planProduce a floodplain management plan
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Project AreaProject Area

Project limitsProject limits
Royal Lane to 183Royal Lane to 183
Elm Fork to IH 35Elm Fork to IH 35

WatershedsWatersheds
Richards BranchRichards Branch
WescoWesco ChannelChannel
Daniels BranchDaniels Branch
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Public Involvement ProcessPublic Involvement Process
Three Public MeetingsThree Public Meetings

Four Public Advisory Committee (PAC) MeetingsFour Public Advisory Committee (PAC) Meetings
Consisting of 18 landowners, business owners, Consisting of 18 landowners, business owners, 
environmental  groups, concerned citizens, and environmental  groups, concerned citizens, and 
city staffcity staff

Presentations at Comprehensive Land Use MeetingsPresentations at Comprehensive Land Use Meetings
Two Planning meetings at Bachman Recreation Two Planning meetings at Bachman Recreation 
CenterCenter

Project Update meeting with PAC and stakeholdersProject Update meeting with PAC and stakeholders

Project Website Project Website 
www.freese.com/elmforkwww.freese.com/elmfork
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The ProblemThe Problem
Floodplain areaFloodplain area

2150 acres 2150 acres 

95 structures flooded95 structures flooded
Isolated fill areasIsolated fill areas
Elm Fork backwaterElm Fork backwater
Insufficient Insufficient 
conveyance capacity conveyance capacity 
in tributariesin tributaries
Significant flooding in Significant flooding in 
last ten yearslast ten years

Exhibit A

Floodplain Area
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OptionsOptions

Developed and analyzed various Developed and analyzed various 
flood control optionsflood control options

Luna Road levee and major channel to Luna Road levee and major channel to 
protect study areaprotect study area
Buyout of areas to construct megaBuyout of areas to construct mega--park park 
with limited flood controlwith limited flood control
Ring levees to protect all or portions of Ring levees to protect all or portions of 
the study areathe study area
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StrategyStrategy
Overview -Recommended Plan

Preserve natural riparian areasPreserve natural riparian areas
Develop recreational areas to relieve Develop recreational areas to relieve 
north Dallas parksnorth Dallas parks
Minimal disturbance of currently Minimal disturbance of currently 
permitted old landfill areas permitted old landfill areas 
Floodplain reclamation Floodplain reclamation 

425 acres of floodplain land425 acres of floodplain land
62 structures that previously flooded62 structures that previously flooded
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StrategyStrategy

22502250±± acres industrial acres industrial 
or commercial useor commercial use

19001900±± acres open or acres open or 
recreational userecreational use

Land Use Plan

Exhibit B
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Flood ManagementFlood Management

CDC Permitting ProcessCDC Permitting Process

Dallas regulated based on the Luna Dallas regulated based on the Luna 
Road levee plan established in 1965Road levee plan established in 1965

With levee uncertain With levee uncertain -- CDC 3CDC 3rdrd Edition Edition 
does include the study area within the does include the study area within the 
regulatory zoneregulatory zone
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Flood ManagementFlood Management

If Elm Fork Project recommendations are If Elm Fork Project recommendations are 
accepted, City staff will recommend accepted, City staff will recommend 
Council approval of a variance for the Council approval of a variance for the 
area based onarea based on

Insignificant change in discharges Insignificant change in discharges 
Insignificant increase in water surface Insignificant increase in water surface 
elevationselevations

The CDC Variance will allow the The CDC Variance will allow the 
completion of 26 fill permits issued from completion of 26 fill permits issued from 
1972 to 1999.1972 to 1999.
The 26 fill permits will expire on Dec 31, The 26 fill permits will expire on Dec 31, 
2004.2004.
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Flood ManagementFlood Management

Any future fill permitsAny future fill permits
Will not be covered by the variance, Will not be covered by the variance, 
andand
Will be required to follow CDC, Will be required to follow CDC, 
Federal Emergency Management Federal Emergency Management 
Agency, and standard City procedures Agency, and standard City procedures 
for development in the floodplainfor development in the floodplain



13

Recommended Elm Fork Recommended Elm Fork 
Project Project -- $29.4 M

Exhibit C

$29.4 M

100100--yr Flood Protection yr Flood Protection 
($16,100,000)($16,100,000)

Levees and sump pump station Levees and sump pump station 
($4,100,000)($4,100,000)
byby--pass swale ($6,440,000)pass swale ($6,440,000)
Property acquisition($2,100,000)Property acquisition($2,100,000)
MananaManana/Spangler Reconstruction /Spangler Reconstruction 
($3,500,000)($3,500,000)

Recreational Amenities Recreational Amenities 
($13,300,000)($13,300,000)

89 acre Land Acquisition for LB 89 acre Land Acquisition for LB 
Houston Sports ComplexHouston Sports Complex
Phase 1 of L.B. Houston Sports Phase 1 of L.B. Houston Sports 
Complex (12 soccer fields)Complex (12 soccer fields)
California Crossing Dog ParkCalifornia Crossing Dog Park
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Recommended Elm Fork ProjectRecommended Elm Fork Project
Luna South and byLuna South and by--pass Swale Land pass Swale Land 
AcquisitionAcquisition

$ 2,100,000$ 2,100,000

Flood Control byFlood Control by--pass Swalepass Swale $ 6,440,000$ 6,440,000

Earthen Levee/Earthen Levee/StormwaterStormwater Pump StationPump Station $ 4,100,000$ 4,100,000

MananaManana/Spangler Flood Control /Spangler Flood Control 
ReconstructionReconstruction

$ 3,500,000$ 3,500,000

Open Space/Recreational Land AcquisitionOpen Space/Recreational Land Acquisition $ 7,185,000$ 7,185,000

Phase 1 Sports ComplexPhase 1 Sports Complex $ 6,000,000$ 6,000,000

California Crossing Dog ParkCalifornia Crossing Dog Park $    75, 000*$    75, 000*

TotalTotal $29,400,000$29,400,000

Includes contingencies on construction and land acquisition and cost 
escalation on construction items

* Staff to pursue private funding as primary funding source
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Recommended Elm Fork ProjectRecommended Elm Fork Project

AreasAreas Operation and Maintenance Operation and Maintenance 
ActivitiesActivities

Annual CostsAnnual Costs

WetlandsWetlands Mow perimeter annually, woody Mow perimeter annually, woody 
vegetation herbicide annually, vegetation herbicide annually, 

periodic debris cleanoutperiodic debris cleanout

$6400$6400

ChannelsChannels Mow twice per year, debris clean Mow twice per year, debris clean 
outout

$40,000$40,000

LeveesLevees Mow monthly, litter control Mow monthly, litter control 
weeklyweekly

$4600$4600

Pump StationPump Station Power and equipment Power and equipment 
maintenancemaintenance

$22,000$22,000

Lake DredgingLake Dredging Dredge Daniels outfall sump once Dredge Daniels outfall sump once 
every 50 years at $2.5Mevery 50 years at $2.5M

$50,000$50,000
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Other Flood ProjectsOther Flood Projects

In addition to the recommended Elm In addition to the recommended Elm 
Fork project, the following projects Fork project, the following projects 
have been identified:have been identified:

Future Bond Program ProjectsFuture Bond Program Projects

Cooperative DART projectsCooperative DART projects

Cooperative Cooperative TxDOTTxDOT projectsprojects
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Exhibit D

Richards Branch ProjectsRichards Branch Projects
Channel improvements (Future Bond Program)Channel improvements (Future Bond Program)

Royal to IH 35 Royal to IH 35 –– widen and lower widen and lower flowlineflowline, upgrade existing concrete, upgrade existing concrete--lined lined 
channel ($2,000,000)channel ($2,000,000)
Joe Field to Royal Joe Field to Royal –– widen, grass channel ($1,100,000)widen, grass channel ($1,100,000)

Replacement of railroad bridge (DART) ($500,000)Replacement of railroad bridge (DART) ($500,000)

Replace RR 
crossing (DART)

Parallel channel 
(Luna Road Project)

Luna Road Widen 
channel

Royal Lane

LB Houston 
Golf Course

Widen and 
concrete line 
channel

Joe Field Rd IH
 35
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WescoWesco Area ProjectsArea Projects
Replace culverts at Fabens with 5Replace culverts at Fabens with 5--6’x5’ box culverts (Future Bond 6’x5’ box culverts (Future Bond 
Program) $200,000Program) $200,000
Replace culverts at IH 35 with 3Replace culverts at IH 35 with 3--9’x6’ box culverts (TXDOT) 9’x6’ box culverts (TXDOT) 
$750,000$750,000
Reconstruct IH35 intersections at Walnut Hill & Reconstruct IH35 intersections at Walnut Hill & MananaManana to prevent to prevent 
floodwater backflow (TXDOT) $500,000floodwater backflow (TXDOT) $500,000

L
una R

oad

New 5-6’x5’ Box 
Culverts

Proposed 
Roadways 
(elevated above 
100-yr w.s.)

Proposed 
Open Space 
and Luna 
Road 
Channel

Exhibit E
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Exhibit F

Daniels Area ProjectsDaniels Area Projects
Recommended ProjectsRecommended Projects

Land acquisition along Land acquisition along 
Luna Road south of Luna Road south of 
Northwest Hwy for byNorthwest Hwy for by--
pass swale ($2,100,000)pass swale ($2,100,000)

ByBy--pass swale to pass swale to 
mitigate loss of split flow mitigate loss of split flow 
($6,440,000)($6,440,000)

Levee to protect Levee to protect 
industrial area with sump industrial area with sump 
including a storm water including a storm water 
pump station and outlet pump station and outlet 
structure to remove structure to remove 
internal drainage internal drainage 
($4,100,000)($4,100,000)

Reconstruction of Reconstruction of 
MananaManana/Spangler to /Spangler to 
raise above 100 year raise above 100 year 
floodplain ($3,500,000)

Flood wall 

at RR

Raise Manana, 
construct levee, & 
regrade channel

Raise Spangler

Northwest Highway

Levee

New 9’x8’ box 

culvert
By-Pass Channel 
with maintained 

overbanks

I-
35

Culverts 
beneath RR 

bridge

Regrade & widen 
channel, varies 
from 10’ to 40’ 
BW

Sump w/stormwater pump 
station

floodplain ($3,500,000)

Total $16.1M (included in $29.4M 
Elm Fork Project)

Proposed Open Space and 
Channel
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Future Bond Program ProjectsFuture Bond Program Projects

ProjectProject Design/Const.CostDesign/Const.Cost O&M CostO&M Cost
(per year)(per year)

Richards Richards 
Royal to IH35 ChannelRoyal to IH35 Channel

$2,000,000$2,000,000 Grassed channel Grassed channel 
maintenance maintenance 

$2,000$2,000

RichardsRichards
Joe Field to Royal Joe Field to Royal 
ChannelChannel

$1,100,000$1,100,000 Grassed channel Grassed channel 
maintenancemaintenance

$2,000$2,000

WescoWesco
Fabens culvertFabens culvert

$200,000$200,000 Debris cleanoutDebris cleanout
$1000$1000

TotalTotal $3,300,000$3,300,000 $5000/year$5000/year

Not included in Elm Fork project, but necessary for 
tributary conveyance.
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Environmental Mitigation/RestorationEnvironmental Mitigation/Restoration

Preserve natural riparian areasPreserve natural riparian areas

Enhancements to serve as buffers and Enhancements to serve as buffers and 
benefit existing wildlife and habitatbenefit existing wildlife and habitat

Designs are earth channels where possible Designs are earth channels where possible 
with self mitigating features such as with self mitigating features such as 
meandering pilot channels and check damsmeandering pilot channels and check dams

Costs are included with the individual Costs are included with the individual 
projectsprojects
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Environmental Mitigation/RestorationEnvironmental Mitigation/Restoration

Long range plan includes development of: Long range plan includes development of: 

Forest and wildlife management plan for the Elm Forest and wildlife management plan for the Elm 
Fork greenbelt area ($100,000 per year)Fork greenbelt area ($100,000 per year)

$16,000,000 Comprehensive wetland and habitat $16,000,000 Comprehensive wetland and habitat 
restoration plan to return the Gun Club land to: restoration plan to return the Gun Club land to: 

Prime bird watching habitatPrime bird watching habitat
Emergent wetlandsEmergent wetlands
Ecological Restoration AreaEcological Restoration Area
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Transportation ImprovementsTransportation Improvements
Exhibit I

Luna Road ImprovementsLuna Road Improvements
Constructed to 100 year flood Constructed to 100 year flood 
elevationelevation
Parallel earthen channel providing Parallel earthen channel providing 
valley storage and environmental valley storage and environmental 
mitigation while providing buffers mitigation while providing buffers 
for the projectfor the project
Primary trail incorporate with Primary trail incorporate with 
channel designchannel design
Existing joint City/Existing joint City/TxDOTTxDOT project project 
(separately funded)(separately funded)

Walnut Hill ExtensionWalnut Hill Extension
Extend from IH35 to Spangler RoadExtend from IH35 to Spangler Road
May phase construction to maximize May phase construction to maximize 
Park ImprovementsPark Improvements
Future City/Developer project Future City/Developer project 
(separately funded)(separately funded)
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Transportation ImprovementsTransportation Improvements
New Cooperative New Cooperative TxDOTTxDOT
ProjectsProjects

1.1. IH35 culvert at IH35 culvert at WescoWesco
crossing ($750,000) *crossing ($750,000) *

2.2. Flood wall at railroad north of Flood wall at railroad north of 
Daniels ($85,000) *Daniels ($85,000) *

3.3. IH35/Walnut Hill intersection IH35/Walnut Hill intersection 
($500,000) *($500,000) *

4.4. IH35/Manana intersection IH35/Manana intersection 
($500,000) *($500,000) *

5.5. Northwest Hwy/Loop 12 Northwest Hwy/Loop 12 
Walton Walker intersection Walton Walker intersection 
($1,000,000)($1,000,000)

Existing Existing TxDOTTxDOT ProjectsProjects
6.6. Luna Road Improvements Luna Road Improvements 

(joint City/(joint City/TxDOTTxDOT funds) *funds) *
* * Projects necessary to meet flood Projects necessary to meet flood 
control goalscontrol goals
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Transportation ImprovementsTransportation Improvements

New Cooperative DART New Cooperative DART 
Projects *Projects *

1.1. Jack & Bore culverts beneath Jack & Bore culverts beneath 
BNSF RR Bridge at byBNSF RR Bridge at by--pass pass 
swale ($840,000)swale ($840,000)

2.2. BNSF RR Bridge replacement BNSF RR Bridge replacement 
at Richards ($500,000)at Richards ($500,000)

3.3. New light rail bridge to New light rail bridge to 
accommodate a primary trail accommodate a primary trail 
from Bachman Lake to Irving from Bachman Lake to Irving 
CampionCampion Trail ($2,000,000)Trail ($2,000,000)

* Projects 1 & 2 necessary to meet flood * Projects 1 & 2 necessary to meet flood 
control goals (#1 funded in Elm Fork control goals (#1 funded in Elm Fork 
$29.4M; #2 currently unfunded)$29.4M; #2 currently unfunded)

* Project 3 necessary to meet recreational trail * Project 3 necessary to meet recreational trail 
goal (currently unfunded)goal (currently unfunded)
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Recreational Long Range PlanRecreational Long Range Plan

Connect linear greenbelt Connect linear greenbelt 
along Elm Fork to the Trinity along Elm Fork to the Trinity 
Plan TrailsPlan Trails

Preserve existing nature areas Preserve existing nature areas 
and Elm Fork forestand Elm Fork forest
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Recreational Long Range PlanRecreational Long Range Plan
Exhibit J
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L.B. Houston Sports ComplexL.B. Houston Sports Complex

89 to 140 acre soccer 89 to 140 acre soccer 
complexcomplex
Host tournamentsHost tournaments
Accommodate high trafficAccommodate high traffic
Reduce load on north Dallas Reduce load on north Dallas 
parksparks
Phased constructionPhased construction
Sensitive to site and adjacent Sensitive to site and adjacent 
usesuses
Premiere qualityPremiere quality
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LB Houston Sports ComplexLB Houston Sports Complex

Phase I ElementsPhase I Elements
12 competition soccer fields12 competition soccer fields
ParkingParking
LightingLighting
Concession/Restroom FacilityConcession/Restroom Facility
Shade structuresShade structures
SidewalksSidewalks
Miscellaneous items: Goals, Miscellaneous items: Goals, 
Bleachers, Water fountains, Bleachers, Water fountains, 
Signage, Etc.Signage, Etc.

Phase II ElementsPhase II Elements
5 to 8 additional soccer fields5 to 8 additional soccer fields
2 Cricket fields2 Cricket fields
Expansion of Phase I Expansion of Phase I 
enhancementsenhancements
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Recreational Long Range PlanRecreational Long Range Plan
California Crossing Recreation AreaCalifornia Crossing Recreation Area

Improved canoe accessImproved canoe access
Enhanced offEnhanced off--road bike trailsroad bike trails
Enhanced nature trailsEnhanced nature trails
Inclusion of historic trailInclusion of historic trail
New picnic shelter/restrooms/parkingNew picnic shelter/restrooms/parking
Staffed interpretive buildingStaffed interpretive building
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Recreational Long Range PlanRecreational Long Range Plan
Technology Preserve AreaTechnology Preserve Area

May require land acquisition to obtain access to the lakeMay require land acquisition to obtain access to the lake
Opportunities include fishing and paddle boat rentalsOpportunities include fishing and paddle boat rentals
Trail connection thru area for primary trail via boardwalk   Trail connection thru area for primary trail via boardwalk   
to avoid environmentally sensitive areasto avoid environmentally sensitive areas
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Recreational Long Range PlanRecreational Long Range Plan
Fishing Hole Recreation AreaFishing Hole Recreation Area

Corporate retreat centerCorporate retreat center
Entry drive constructionEntry drive construction
Additional parkingAdditional parking
Enhanced canoe connection Enhanced canoe connection 
with Elm Forkwith Elm Fork
Improved boat launch Improved boat launch 
WhiteWhite--water coursewater course
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Recreational Long Range PlanRecreational Long Range Plan
Over 15 miles of trailsOver 15 miles of trails

Links toLinks to
Bachman LakeBachman Lake
Dallas County trailsDallas County trails
Trinity trail systemTrinity trail system
Irving Irving CampionCampion trailstrails
New nature/historic trailsNew nature/historic trails
OffOff--road bike trailsroad bike trails

Canoe access pointsCanoe access points
California Crossing ParkCalifornia Crossing Park
Frasier DamFrasier Dam
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Exhibit J

Conceptual Trail PlanConceptual Trail Plan
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Recreational PlanRecreational Plan
1 Land acquisition for L.B. Houston Sports Complex $  7,185,000

2 Phase 1 of L.B. Houston Sports Complex (12 soccer fields) $  6,000,000

3 California Crossing Dog Park $       75,000

4 Primary trail - Royal Lane south along Luna to Wildwood $  1,900,000

5 Remaining phases of L.B. Houston Sports Complex (10 soccer 
fields and additional land acquisition)

$  7,000,000
$  3,000,000*

6 California Crossing parking, canoe, and other improvements $     750,000

7 Primary trail from Wildwood to Bachman Lake $  3,400,000

8 Canoe access at Frazier Dam $     450,000

9 California Crossing recreational/nature area improvements $  1,600,000

10 Fishing Hole Lake improvements $  1,400,000

11 Trail Links $  4,000,000

12 Cricket Fields at L.B. Houston Sports Complex $  1,400,000

13 Corporate retreat center/white water course $  2,500,000 + 
private funds

*Currently funded from 2003 Parks & Rec bond funds                               Total $40,660,000

Proposed Elm Fork Project Future Programs
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Revenue Potential/O&M CostsRevenue Potential/O&M Costs

AreaArea Potential Revenue Potential Revenue 
(annual)(annual)

Operation and Operation and 
Maintenance Costs Maintenance Costs 
(annual)(annual)

LB Houston Sports ComplexLB Houston Sports Complex $42,000 for soccer field $42,000 for soccer field 
tournament playtournament play

$242,000 for the fully $242,000 for the fully 
developed parkdeveloped park

California Crossing ParkCalifornia Crossing Park $1000 picnic shelter rental$1000 picnic shelter rental $50,000$50,000

California Crossing Dog ParkCalifornia Crossing Dog Park N/AN/A $30,000$30,000

Fishing Hole LakeFishing Hole Lake $1000 picnic shelter rental$1000 picnic shelter rental $60,000$60,000

TrailsTrails N/AN/A $70,000$70,000
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Elm Fork Proposed PlanElm Fork Proposed Plan
Implementation

Project

Soccer Complex
Phase 1

Luna Road

Recommend Elm 
Fork Project Flood 
Control 
Improvements

20072003 2004 2005 2006

Current Elm Fork Floodplain Management Study
ROW Acquisition

Design and Permitting
Construction
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Summary of the PlanSummary of the Plan

Preserved 1900 acres of open Preserved 1900 acres of open 
space/recreation/floodplain landspace/recreation/floodplain land
Redevelopment opportunities for 2250 acres of Redevelopment opportunities for 2250 acres of 
industrial/commercial landindustrial/commercial land
Removed 425 acres and 62 structures from the Removed 425 acres and 62 structures from the 
floodplainfloodplain
Identified cooperative projects for flood control, Identified cooperative projects for flood control, 
environmental restoration and recreational environmental restoration and recreational 
amenities throughout the study areaamenities throughout the study area
Plan integrates future transportation projects for Plan integrates future transportation projects for 
DART, Luna Road, Walnut Hill Road extension DART, Luna Road, Walnut Hill Road extension 
and IH35/Loop 12 improvementsand IH35/Loop 12 improvements
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Cost Summary of PlanCost Summary of Plan
Elm Fork Projects (funded) 29,400,000

Luna South and Bypass Swale Land Acquisition $2,100,000
Flood Control Bypass Swale $6,440,000
Earthen Levee/Stormwater Pump Station $4,100,000
Manana/Spangler Flood Control Reconstruction $3,500,000
Open Space/Recreational Land Acquisition $7,185,000
Phase I Sports Complex $6,000,000
California Crossing Dog Park $75,000

L.B. Houston Sports Complex (funded) $3,000,000
2003 Bond funds $3,000,000

TOTAL $32,400,000 FUNDED

Future Public Works Bond Projects (unfunded) $3,300,000
Richards Royal to IH35 channel $2,000,000
Richards Joe Field to Royal channel $1,100,000
Wesco Fabens culvert $200,000

Cooperative City/TxDOT Projects (unfunded) $2,800,000
IH35 culvert at Wesco crossing $750,000
Flood Wall at railroad north of Daniels $85,000
IH35/Walnut Hill intersection $500,000
IH35/Manana intersection $500,000
Northwest Hwy/Loop 12 Walton Walker intersection $1,000,000

Cooperative City/DART Projects (unfunded) $2,500,000
BNSF RR Bridge replacement at Richards $500,000
New light rail bridge to accommodate Primary Trail from $2,000,000

Bachman Lake to Irving Campion Trail

Future Park Programs (unfunded) $24,400,000
Primary Trail - Royal Lane south along Luna to Wildwood $1,900,000
Remaining phases of L.B. Houston Sports Complex $7,000,000
California Crossing parking, canoe and other improvements $750,000
Primary Trail from Wildwood to Bachman Lake $3,400,000
Canoe access at Frazier Dam $450,000
California Crossing recreational/nature area improvements $1,600,000
Fishing Hole Lake improvements $1,400,000
Trail links $4,000,000
Cricket Fields at L.B. Houston Sports Complex $1,400,000
Corporate retreat center/white water course $2,500,000

Future Environmental Restoration (unfunded) $16,000,000
Comprehensive wetland and habitat restoration plan

for Gun Club $16,000,000

TOTAL $49,000,000 UNFUNDED
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Environmental SummaryEnvironmental Summary
Typical Section ByTypical Section By--pass Channelpass Channel

200 feet wide with 
maintained overbanks
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Recommended Elm Fork Recommended Elm Fork 
Project Project -- $29.4 M

Exhibit C

$29.4 M
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