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SUMMARY

This General Reevaluation Report presents the resuits of investigations conducted to
identify water and water related land resource needs of the Dallas Floodway Extension floodplain
within the Trinity River Basin in the city limits of Dallas, Texas. The report is a comprehensive
regvaluation of an authorized project and of the cument flood conlrol, environmental restoration, and
recreation needs. The Authorized Plan was one of five local flood protection projects authorized
for construction by Section 301 of the Rivers and Harbors Act {Public Law 89-298), approved on
Oclober 12, 1965, as part of a basinwide plan of improvement for the Trinity River and Tributaries,
Texas. The authorized plan of improvement consisted of a combination flood control channel and
floodway levees which would provide a Standard Project Flood (SPF} level of protection with a
design flow capacity of 270,000 cubic fest per second. The plan consisted of a 22-mile levee and
floodway system with & 9.1 mile residual channel along the Trinity River, 4.1 miies of channel
iCrnprovements along White Rock Creek, and 5.4 miles of channel improvements to divert Five Mile

reek.

In accordance with 33 CFR Parls 230 and 325 (ER200-2-2), "Environmental Quality;
Procedures for Implementing the National Environmental Policy Act (NEPA)," dated 3 February
1988, the Environmental Impact Statement is integrated into this report. These studies were
conducted under the authority of Section 301 of the Rivers and Harbors Act of 1965.

Historic flooding and damages were investigated and details of their effects are included
in this report. The project study area extended along the Trinity River from the end of the exisling
Dallas Floodway to the north and extending southwest to the confluence of Five Mile Creek, a
distance of approximaiely 9.5 miles. The entire area experienced severe property damages in May
1989 and May 1990 flood events. A total of 2,550 structures are located within the existing
hydrologic condition Standard Project Floodplain of the study area downstream of the existing
Dailas Floodway. Based on October 1998 prices, these structures are estimated to sustain
equivalent annual damages of approximately $6.8 million. In addition, over 10,500 structures are
located within the existing Standard Project Floodplain of the existing Dallas Floodway just upstream
of the primary study area. Based on October 1998 prices, these structures are estimated to sustain
equivalent annual damages of approximately $13.6 miliion.

A wide range of structural and non-structural flood control measures evolved from the
analysis of available economic, environmental, engineering, and social data during the course of
this study. Non-structural alternatives included flood proofing, relocation, and permanent
evacuation. The structural altematives analyzed duting the preliminary screening included
channelization, clearing and grubbing, detenlion dams, swales, levees and combination plans.
Additionally, several variations of the final concept were analyzed to insure that the solution was
properiy located and sized to provide the highest net annt:al benefits.

The construction of two 1,200-foot bottom width swales were found to produce the greatest
net benefits. The proposed swales, extending from upstream at the end of the existing Dallas
Floodway downstream to approximately 2,000 feet below Loop 12, are separated at Inferstate
Highway ({H} 45. This plan was identified as the National Economic Development (NED} Pian.

Public opposition to the environmental impacts which the NED Plan would cause to the
forested areas along the Trinity River prompted the city to request investigation of less
environmentally detrimental altematives. The Chain of Wetlands Plan emerged as the initial Locally



Preferred Plan (LPP), and was formally adopted by the Dallas City Council on August 28, 1996, with
the caveat that the addition of levees to the plan would be further investigated. This plan included
smaller swales, located as far west of the river as engineeringly and economically feasible to avoid
the most pristine bottomland hardwood areas closer 1o the river, and inciuded excavated wetlands
and vegetative plantings added as environmental restoration teatures within the footprint of the
swales. Recreation facilities compatible with the regional recreation master plan were added to this

plan.

_ A comparative analysis between the NED Plan and the Chain of Wetlands Pian showed that
the chain of wetlands would provide fewer net benefits than the NED Plan, but would also have a
lower estimated first cost. From an environmental standpoint, the NED Plan would require
acquisition of approximately 3,200 acres for mitigation, while the chain of wetlands would require
only about 850 acres of mitigation. Based on these findings, and on the expected difficulty in
implementing the NED Plan from a public acceptability standpoint, the chain of wetlands was
designated as the first increment of the Federally Supportable Plan, in iieu of the NED Plan. The
Cadillac Heights and Lamar levees were then investigated for possible inclusion in the Federaily
Supportable Plan.

The Chain of Wetlands Plus Levees Plan, which included SPF levees protecting the Lamar
and Cadillac Heights areas, in addition to the features of the Chain of Wetlands Plan, emerged to
meet the neads of the local sponsor, providing much needed flood protection to the neighborhoods
within the study area comparable to the protection provided to the Central Business District by the
existing Dallas Floodway. This plan was adopted as the final LPP by the Dallas Gity Council on
March 28, 1997. Recreation facilities were also added to this plan. -

Congressional legisiation, passed in October 1998, in the form of the Waler Resources
Development Act (WRDA) of 1996, provided for credit toward the non-Federal share of the total
project costs for the advanced construction of the portions of the Central Wastewaler Treatment
Plant Levee and the Rochester Park Levee deemed compatible with the authorized project. These
non-Federal levees were constructed by the city following the devastating floods of 1989 and 1990,
The total cost of this construction was approximately $27.0 million; however, the portion deemed
compatible with the Recommended Plan was estimated at approximately $23.1 million, Of this
amount, approximately $0.9 million was spent for lands, easement, rights-of-way and disposal areas
{LERRD}, which would be creditable to the sponsor as part of the overall LERRD requirements.
Therefore, a maximum of approximately $22.2 million was creditable to the sponsor as compatible
construction costs under the provisions of WRDA 1996,

in the April 1998 draft of this report, the Federally Supportable Plan (FSP) was identified as
a plan that, except for the levee protecting the Cadiliac Heights neighborhood, would provide a
Standard Project Flood (SPF} fevel of protection at a high degree of reliability. In this plan, the
Cadiliac Heights Levee would only provide protection from the fiood that would have a 1.0 percent
chance of exceedance in any one year, with a 34.0 percent reliability. Upon further analysis, it was
determined that the FSP is that plan that provides SPF protection for the entire Dallas Floodway
Extension project for the following reasons. First, the allemative levee for the Cadillac Heights
neighborhood would not meet the Federal Emergency Management Agency standards for protecting
the area from a flood that would have a 1.0 percent chance of exceedance in any one year, nor
would it provide an acceptable level of reliability, particularly when compared with other project
glements. Second, the altemative leves for Cadillac Heights would allow continued damages in this
area from major, although infrequent floods (greater than the flood that would have a 1.0 percent
chance o! exceedance in any one year), due to the construction of other project levees. Finally,
Congress has already authorized the project, including the Cadillac Heights Levee, at a SPF level
of protection. For the reasons noted above, the project providing a consistent SPF level of
protection is the Federally Supportable Plan, and is therefore the Recommended Plan. The report
has been modified to reflect this decision-making process as follows:
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Responsible Agencies: The responsible lead agency is the U.S, Army Corps of Engineers, Fort
Worth District.

Abstract: This document focuses on the portion of the Trinity River which flows through the
southeast sector of the city of Dallas, Texas. The purpose of this study is to reevaluate the
Teasibility of implementing a previously authorized flood control project. This document addresses
the economic and environmental feasibility and impacts of the authorized plan, and reformulated
altematives and recommendations. The flood control alternatives and recommendations previously
developed by the Corps were reevaluated based on the current level of economic development and
ecological value. As a result, a wide array of structural and non-structural altematives were
developed and investigated by the Fort Worth District. Based on the investigations performed,
construction of an off-channei flood control swale incorporatmg environmental restoration in the form
of a chain of wetlands, Standard Project Flood (SPF) levees on both sides of the niver, and
recreation faciliies was found to be the best attemative for the study area, and is the Recommended
Plan for this portion the Trinity River Basin. The term “Standard Project Flcod™ or “SPF™, as used
throughout this document, is defined as the flood that may be expecled from the most severe
combination of meteorologic and hydrologic conditions that are considered to be reasonably
characteristic of the geographical region involved, excluding extremely rare combinations. The SPF
usually has a 0.3 to 0.08 percent probability of being equaled or exceeded in any year, and is
usually between 40 and 60 percent of a Probable Maximum Flood (PMF). The SPF represents a
“standard “ against which the degree of protection for a project may be judged and compared with
protection provided at similar projects in other localities. For this project site, the SPF has a 0.125
percent probability of exceedance.

If you require further information on this document,
contact:

Mr. Gene T. Rice, Jr. (CESWF-PM-C)
U.S. Army Corps of Engineers

P.0O. Box 17300,

Fort Worth, Texas 76102-0300
Telephone: (817) 978-2110

Note: This report includes an integrated environmental impact statement (EIS) within the report text;
paragraphs required for compliance with the National Environmental Policy Act (NEPA} are noted
by an asterisk in the Table of Contents.
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» Throughout Chapter 4, the plan identified as the Federally Supportable Plan (FSP} in
the draft report has been renamed as the Tentative Federally Supportable Plan (TFSP).

= In Chapter 5, following the optimization analyses for the Cadillac Heights and Lamar
levees, and following the "BASIS FOR REQUEST FOR EXCEPTION" section, a new
section entitled "ASA(CW) DECISION REGARDING REQUEST FOR EXCEPTION" has
been inserted. This new seclion presents the pertinent data utilized in this decision-
making process and identifies the project providing a consistent SPF level of protection
as the Federaily Supportable Plan. This plan is subsequently designated as the
Recommended Flan.

« Chapter 6 presents fina! detailed information for the Recommended Plan, incorporating
the revisions made per comments received since the release of the draft GRR/EIS, and
updating costs to reflect October 1998 price levels and the current Federal interest rate
of 6-7/8%. '

An environmental mitigation plan for the Recommended Plan would involve acquisition of
1,179 acres in additiona! project lands. This plan would include acquisition, improvement and
management of 926 acres of bottomland hardwood, and acquisition of 253 acres of mixed
grassland/forbland, of which 223 acres would be aggressively converted to bottomiand hardwood
forest while the remaining 30 acres would be managed as grassland. The mitigation plan was
estimated to cost approximately $4.7 millien.

Environmental restoration features include the addition of 123 acres of emergent wellands
within the excavated flood control swale at an estimated cost of approximatety $5.6 million. This
restoration plan would provide an increase of 184 average annual habitat units (AAHU) at a cost
per AAHU of $2,532.

The recreation component of the Recommended Plan would include construchion of 18
miles of hike/bike trail, 8.5 miles of natural surface equestrian trail, 5 miles of natural surface nature
trail, picnic areas and rest stop areas. Seven access areas are proposed, one of which would
require no modifications. Three of the remaining six would be jocated at existing parks or areas with
adequate parking facilities and would require minimal modifications. Three new access areas are
also proposed. The total cost of the recreation fadilities was estimated at approximately $5.4 million.

The original Dallas Floodway Extension project, authorized in 1965, contained levee,
channel, and iake features designed to provide SPF protection to both the northem and southern
portions of the city of Dallas. The current Recommended Plan provides for similar outputs at a
lower total project cost. The cumrent estimated cost of the authorized improvements to the Dallas
Floodway Exiension area, at October 1998 price levels, would be $202.7 million. Total annual
benefits for the authorized project are estimated at $13.2 mitlion. Under current economic
conditions, the authorized project has negative net benefits of $3.0 million, with a BCR of 0.82,
Comparatively, the Recommended Plan, as presented herein, would have an estimate first cost of
approximately $127.2 million, and would yield total annual benefits of approximately $19.1 million,
net annual benefits of $9.8 million, and a BCR of 2.06.

it has been recommended in this document that the non-Federal sponsor be authorized
credit, in accordance with Section 351 of WRDA 1996, for the advanced non-Federal construction
of the Central Wastewater Treatment Plant Levee upgrade and the porticn of the Rochester Park
Levee compatible with the Recommended Plan. The preliminary estimate for this compatible
construction, subject to an audit for reasonableness, allocability, and allowability, is approximately
$22.2 million. The Federal and non-Federal cost apportionments for the Recommended Plan are
estimated at $83.6 million {(65.7%) and $43.6 miliion {34.3%), respectively. The aforementioned
credit in the amount of approximately $22.2 million was applied toward the non-Federal share of the
flood control project costs.

Revised: 13 August 1999
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CHAPTER 1
INTRODUCTION

This General Reevaluation Reporl and integrated Environmental Impact Statement documents the
results of a comprehensive reevaluation of the authorized Dallas Floodway Exiension Project located in the
Trinity River Basin, Texas. These analyses update all perlinent information and reevaluate the water
resource needs of the sty area based on cument hydrologic, economic and environmental conditions and
criteria. :

PROJECT AUTHORITY

Authority for construction of water resource development features described in the Comprehensive
Survey Reporl on Trinity River and Tributaries, Texas {reprinted as House Document 276/89/1) is conlained
in Section 301 of the Rivers and Harbors Act approved 27 Oclober 1965 (Public Law 89-298).

The authority granted by the resolution is commonly known as the Trinity River and Tributaries
Basinwide Study Authority. All sludies conducied under this avthority serve as an interim response to the
basinwide authority, and do not close out the granting authority.

THE AUTHORIZED PLAN

The Dallas Fioodway Exlension is one of five local flood protection projects authorized for construction
in 1965 as part of a basinwide plan of improvement for the Trinity River and Tributaries, Texas. The
authorized plan of improvement consisted of a combination flood control channel and floodway levees which
woulkd provide a Standard Projeci Flood (SPF) leve! of protection. The plan consisted of a 22-mile ievee and
floodway sysiem with a 9.1 mile residual channel along the Trinity River, 4.1 miles of channel improvements
along White Rock Creek, and 5.4 miles of channel improvements to divert Five Mile Creek. Figure 1-1
depicis the features of this plan.

A General Design Memorandum {(GDM), which assessed the plan in greater detail, was completed
in 1981. In 1985, however, work on the Dallas Floodway Extension Project was suspended following a
failed city of Daltas bond election aimed at providing suppor for the project. Final approval of the 1981 GDM
was discontinued, resulting in the retention of the 1985 plan as the authorized pian.

PARTICIPANTS AND COORDINATION

This reevaluation was conducted by the Forl Worlh District, U.S. Army Corps of Engineers, and
utilized a multi-disciplined team analysis concept. Coordination was maintained during the study with state
and local govemment officials and agencies, the news media, local interes! groups and citizens in the Dallas
area. The regional office of the Natural Resources Conservation Service (NRCS), formerly known as the
Soil Conservation Service, fumished applicable soil ifformation and elevation data. Landfill information was
obiained from the Texas Natural Resource Conservation Commission (TNRCC). The Federat Emergency
Management Agency was also consulted for perlinent floodplain information. Direcl coordination was
maintained with the Texas State Historic Preservation Officer and the U.S. Fish and Wildlife Service in
accordance with the National Historic Preservation Acl and the Fish and Wildlife Coordination Acl.
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The Texas Department of Transportation provided bridge profiles and future transportation project
information which could impact the study area. The Environmental Protection Agency and the Texas Parks
and Wildlife Deparlment were also consulted. Local coordination efforts involved the Dallas County Tax
Appraisal District, Datlas County Open Space, and the City of Dallas Public Works, Parks and Recreation,
‘Sanitalion, and Water Utilities Depariments.

STUDY PURPOSE AND NEED

The primary purpose of this study was 10 respond to a request by the city of Dallas {o re-activate the
authorized Dallas Floodway Extension Project. Following the severe flood event of 1988, the ciiy of Dallas
requested reactivation of the authorized Dallas Floodway Exiension project. The project was reactivated
in 1890 under the provision that a general reevaluation be conducted prior to construction. This reevaluation
was required due 1o new environmental and economic criteria, as well as significant land use changes within
the study area, Specifically, the new criteria and changes include;

New Criteria:
= No net loss of wellands
- Chief of Engineers Strategic Directive for Environmental Engineering
« Corps pimary mission includes Environmenial Protection
« Undeveloped lands cannot be used to justify a Federal project
« Project evaluation based on a risk and uncertainty analysis
Land Use Changes:

= Acquisition and removal of residential struciures in the Roosevelt Heights and Fioral
Farms subdivisions

= Construction of the Rochester Park Levee
» Raising of Central Wastewater Treatment Plant Levee

The modified project resulting from mosl recent reevaluations was designed according to current
economic, environmental and design criteria.

~ PRIOR STUDIES AND REPORTS

Numerous studies have been conducted regarding flooding and emergency streambank erosion,
water quality and waler resource development within the Trinily River watershed. The foliowing paragraphs
provide pertinent information on previous studies and reporis prepared by the Corps of Engineers and other
Federal and Stale agencies which address water resource development within the Trinity River Walershed.
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CORPS OF ENGINEERS STUDIES AND REPORTS -

Water Resources Deveiopment in Texas, 1871, 1981, 1988, 1989, 1991, and 1995.
These reports were prepared by the Fort Worth District, Corps of Engineers. They provide
current information about water resources activities conducted under the direction of the
Secretary of the Army and the United Slates Congress. The information in these booklets
have been consolidated to illustrate the role of the Corps in navigation, planning,
construction, and operation of projects for flood control, hurricane flood protection,
municipal and industrial waster supply, recreation, and other beneficial uses. Each booklet
describes projects compleled, under construction, or in the planning stage, and cites the
specific authorization of Congress.

Report on Flooding, April - May 1980. This report provides a summary of the flood
damages experienced and effectiveness of Fort Worth District projects between April and
May of 1980. This report contains general information regarding storms and their impacts,
a description of the rainfall and river basins that experienced heavy losses, flood losses
sustained in the respective counties and cities significantly affected by the storm, and
estimates of damages prevented by existing Corps of Engineers projects.

The Trinity River and all of ils tributaries were above flood stage or bankfull stage for most
of this time period. Flooding was experienced by private and public properlies in the Dallas
Forl Worth Metroplex. On May 2, 1990, the President declared the State of Texas a major
disaster area because of the severe thunderstorms, flooding, and tomadoes that began in
Aprit and continued through early June 1980. Sixty-eight counties, with a total population
exceeding five million and covering an area of almost 48,000 square miles, were declared
as Disaster Areas. )

Report on Flooding, May - June 1989. This report contains general information on the
storms {and their resultant impacts) that occurred 3-5 May, 16-18 May, and 1-15 June 1989
in the Upper Trinity River Basin. Field investigations by Corps personnel were conducted
primarily for making preliminary damage appraisals, determining high water marks, and
obtaining stream fiow data for selected rivers and streams. Urban reconnaissance surveys
were conducted in the cities of Arington, Burleson, Clebume, Corsicana, Dallas, DeSolo,
Duncanville, Euless, Evepmnan, Fort Worth, Gainesville, Grand Prairie, Kennedale, Irving,
Mansfield, Mesquite, Rendon, Watauga, and White Settlement, Texas. Field investigations
were not conducted for approximately 75 additional counties that reported flooding.
Information solicited included details on evacuation and flood fighting activities, damage
estimates for private and public properties, agricultural damages, eic. A review of various
tocal documents showed that flood related deaths numbered approximately 25.

Dallas Floodway Reconnaissance Report, February 1889. This study presents the
resuits of & reconnaissance level investigation conducted on the Datllas Floodway under
authority of Section 216, Public Law 81-811, in response to local concerns. Since
completion of the floodway in 1958, substantial development has occurred in the upstream
reaches of the Eim Fork and the West Fork of the Trinity River, causing a significant
increase in the flood fiows downstream. A structural plan was found to be economically
feasible. The plan would entail enlarging the bottom width of approximately 48,000 feet of
channe! from 50 feet to 200 feet. Total first cost for this project was estimated at $45.5
million, with an average annual cost (including operation and maintenance) of $4.7 million.
Total annuat benefits were $5.1 million, yielding a benefit-to-cost ratio (BCR) of 1.1.
Information from this report was used in the Upper Trinity River Basin reconnaissance
Study. ’

Upper Trinity River Basin, Reconnaissance Report, March 1989. This study presents

the results of a reconnaissance level study conducted on the Upper Trinity River Basin
under authority of United States Senate Commitiee on Environment and Public Works

Dallas Fioodway Extension General Reevaluation Report - Page 1-5




Resolution, daled April 22, 1988, in response 1o local concerns. Based on the thirteen
structural alternatives investigated, and the social and environmental impacts of each of
these alternatives, eleven viable flood control projects were identified. These structural
aitematives consisted of two detention structures, one channel modification plan, six levee
enhancements, and two channel modification and levee combination plans.

" Trinity River Project, Texas, Phase | General Design Memorandum, Oclober 1981. This
study investigated the following: (1) a multi-purpose channel from Fort Worth to Liberty,
Texas; (2) the Tennessee Colony Lake; and (3) the Dallas Floodway Extension. The
recommendations of this report included:

s The boitom width of the muili-purpose channel shouid he reduced from 320 to 200 feet. The
narrower botiom width plan would produce a BCR of 1.8, and reduce adverse effects on the
nearby marsh and commesrcial fisheries. This plan was r_'ecommended for approval.

+ The Tennessee Colony Lake should be deferred untii substantiai amounts of lignite discovered
at the site are removed.

+ The Dallas Floodway Extension would provide Standard Project flood proteclion to about 98
percent of the residential and commercial units over a distance of 8.1 miles. About 5,000 acres
would be preserved as greenbeli-open space-recreational area, with almost 2,000 acres of iand
in the protected area that would be of potential industrial deveiopment. Some additional fiood
control features are as follows:

Realignment and enlargement of the channel

Realignmenl and enlargement of tributary channe!s through levee areas
Construction of a parallel levees through low lying areas

Provision of interior drainage facilities

Provision of recreation facilities and greenbelt

Filling of areas outside levee areas with spoil matlerial

Modification of bridges and construction of new roads

Acquisition of rights-of-way

Due to a lack of local sponsorship, action on appnoval of the Dallas Fioodway Extension project, as
proposed in this GDM, was not pursued.

Trinity River Project, Texas, Habitat Mitigation Report, December 1981. This report
includes habital and associated economic evaluations, and addresses habitat losses and
mitigation requirements associated with the Multiple Purpose Channel to River Mile 45. The
evaluations presenled in this reporl indicate that the acquisition of approximateiy 11,700
acres of lands adjacent to Wallisville Lake lands is reasonable and justified to mitigate for
terrestrial habital losses caused by the Multiple Purpose Channel. Further, it is
recommended that the project authorization be modified to include fee simple acquisition
of the identified 11,700-acre mitigation area. This mitigation was subsequently aulhorized
by the Water Resources Deveiopment Act of 1886.

Trinity River Project, Texas, Project Design Memorandum No. 4, Phase 1 General
Design Memorandum, August 1974, The subject memorandum and accompanying
Environmental impacl Stalement presented a current update and re-analy:sis of the water
resource plan. The memorandum covers that portion of the main stem of the Trinily River
from the existing Fort Worth Floodway (River Mile 551.45) 1o Trinity Bay. Eilements of the
Trinity River Project recommended in this reporl inciuded: a muitiple-purpose lake at
Tennessee Colony; an urban floodway on the West Fork between Dallas and Fort Worth;
© an exlension of the existing Dallas Floodway downstream to Five Mile Creek; and a
multiple-purpose channel from Fort Worth to Trinity Bay. This memorandum recommended
that the economically justified plan be approved as a basis for further adva nced planning
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and possible construction of the project. The estimated initial Federal construction cost of
this recommended Trinity River Project {including navigation features) amounted to over
$1.6 billion. Because of the failure of a March 1973 bond election for the Trinity Basin
project funding by the TRA, Congress direcled that no further study or planning of
navigation features for the Trinily River Project be undertaken. The initial Federal
construction cost of the Trinity River Project with deferral of navigalion was estimaied at
$517.7 million.

Comprehensive Survey Report on Trinity River and Tributaries, Texas, June 1962,
The report recommended a comprehensive plan for the development and control of the
water and related land resources in the basin. The plan included five flood control projects,
a multi-purpose channel, and four mulli-purpose lakes. Flood control measures for the
Dallas Floodway Extension included a tolal of 22 miles of levees and a 9-mile, 200-foot
botlom width relief channel. The tolal estimated cost of the proposed plan was
$101,000,000 (1962 price levels) wilh a BCR of 1.8. The estimated Federal share was
$52,800,000, This plan of improvement consisted of 11 segments:

» Five local flood protection projects: West Fork Floodway, Elm Fork Floodway, Dallas
Floodway Extension, Duck Creek Channel improvements, and Liberty Levee.

»  Four multiple-purpose lakes (Lakeview, Roanoke, Aubrey, and Tennessee Colony).

* A multiple-purpose channe! along the Trinity River from the Houston Ship Channel to
Fort Worth, Texas.

» A waler conveyance system from Tennessee Colony Lake to Benbrook Lake for the
improvement of water quality.

OTHER STUDIES AND REPORTS

Flood Insurance Study, Dalflas County, Texas. Conducted for FEMA. This study
investigated and revised data on the existence and severity of county-wide flood hazards,
including the city of Dallas. The updated technical fiood risk data was used to develop flood
insurance rate maps, establish actuariat rates and promote sound fioodplain management
in conjunction with the guidelines of the National Ficod Insurance Program.

Texas Water Commission, Trinity River Basin Study, September 1982, This sludy was
mandated by the state of Texas Legislature {Senate Bill 1543), and was sponsored by Siale
Senator Carl Parker. The Texas Water Commission was direcled to invesligate the
flooding problems in the Trinity River Basin. Altemalives which were o be investigated by
this study were: Pre-release of water in reservoirs, county regulations, reservoir operalions,
floed insurance programs, flood emergency operations, land treatment and watershed
improvement,

The report concluded that the existing flood control programs can be responsive to a state
policy when one exists. Altemative approaches to the traditional flood control programs are
yet to be fully utilized by the State. Many of these altemnatives take advantage of the naturai
flood plain characieristics that can moderate flood effects. Therefore, rather than creating
vasl new programs, the report concluded the opportunity exists to bring these existing
efforts together 10 develop more effeclive approaches 1o flooding in Texas and the Trinity
River Basin.

Water for Texas, Today and Tomorrow, December 1990. This report was prepared by

the Texas Water Development Board, Austin, Texas. The report updates and presents the
50-year plan for the state of Texas. This summary document presents the current and
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prospeclive water uses, identifies water supplies, and estimates facility needs and cosls.
The plan also describes water problems and opporiunilies, oullines significant
environmental concems and water issues, and offers program and policy
recommendalions.

The Texas Statewide Inventory of Flood Protection Needs, May 1980, This reporl was
compiled to provide an up-to-date, community-specific inventory of flooding problems and
solutions for 756 cities and towns in Texas that could be incorporaled into the revised state
water plan. This inventory contains data from Corps of Engineers planning studies and
National Flood insurance Program (NFIP).

Water for Texas, November 1984. This iwo-volume reporl was prepared by the
Depariment of Waler Resources, Austin, Texas. Volume one, A Comprehensive Plan for
the Fulure, of the amended 1869 Texas Water Plan is an executive summary that sets forlh
ptanned actions, and policy recommendations. Volume I, Technical Appendix, Is a technical
document that provides details of cusrent water development and use, projected future
water supply and treatment needs, and potentially developable water supplles {o meet
future water needs in each river and coastal basin of the state.

The Texas Water Plan, November 1968. Prepared by the Texas Water Development
Board. The repori outlines a flexible guide for the orderty davelopmant, consarvation, and
wise management of the State's water resources to meet the nseds of the stale 1o the year
2020. The plan includes the possibilities of imporling large quantities of surplus water from
the Mississippi River's lower reaches io areas of greatest need in Texas.

Table 1-1 provides a chronological list of additional studies and reporis by non-Federa! agencies,

i.e., State and local agencies, for the Trinity River watershed and the relevant aspecis of the Dallas
Fioodway Extension. .
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Table 1-1
Studies and Reports by Non-Federal Agencies

Upper Trinity River Basin Nerth Central Texas Council 1970

Comprehensive Sewerage Plan | of Governments (NCTCOG)

North Central Texas Regicnal NCTCOG 1974
Water Supply Study

Water Quality Management Trinity River Authority (TRA) 1974
Plan for the Trinity River Basin

Long Range Water Supply City of Dallas 1975
Gauging Our Water Supply NCTCOG 1976
Trinity River Basin Master Plan | TRA 1977
Priorities for Clean Water NCTCOG 1978

1978 Annual Water Quality NCTCOG 1978
Management Plan for North
Central Texas

Non-Point Sources NCTCOG 1978

NATIONAL ENVIRONMENTAL POLICY ACT REQUIREMENTS

The National Environmental Policy Act of 1969 (NEPA), as amended, is the nation's charter for
environmental protection. NEPA establishes policy, sets goals, and provides means for carrying out the
policy. Section 102 (2) of the Act includes a provision to prepare a detailed statement - Environmental
Impact Statement (EIS) - on the effecis of the proposed Federal aclion. The Federal regulations for
implementing the procedural provisions of NEPA were published by the Council on Environmental Quality
(CEQ) in the Code of Federal Regulations (CFR) as 40 CFR Parts 1500-1508 (43 Federal Register 55978-
56007, November 29, 1978).

Corps regulations permit an EIS fo be a self-standing document or an integration of NEPA required
discussions in the text of the report. Regarding the environmental nature of the Dallas Floodway Extension
study area and in the interest of reducing paperwork, costs, and redundancies the Corps elected to integrate
these documents. Sections in this integrated report that include NEPA required discussions are marked with
an asterisk in the Table of Contents to assist readers in identifying such material, The document addresses
alternatives evaluated to address flood damage reduction and environmental restoration in the Dallas
Floodway Extension study area and discloses the direct, indirect and cumulative impacts of the proposed
project, and those of interrelated projects, to the extent that they can be reasonably foreseen.
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CHAPTER 2
DESCRIPTIVE OVERVIEW

This chapler provides a generat descriplion of the Trinity River Walershed, the city of Dallas, Texas,
and the primary study area under current conditions. The perlinent information includes climatology,
physiography, geology, sociological, environmental, cultural and recreation data.

TRINITY RIVER WATERSHED

The Trinity River Basin lies in the eastem portion of the Stete of Texas, and is bounded on the north
by the Red River Basin, on the east by the Neches and Sabine River Basins, on the west by the Brazos
River Basin and on the south by the San Jacinlo River Basin. The basin, with an overall length of about 380
miles and a maximum width in the headwaters of about 100 miles, extends along a northwest-southeast axis
from Archer County to the northwest to Chambers County and continues in a southeastedy direction until
it empties inlo the Guif of Mexico at Trinity Bay near Galveston, The tolal drainage area of the basin
encompasses more than 17,900 square miles, '

The Trnity River, in the vicinity of the study area, is composed of four branches, the Clear, West,
Elm and East Forks. The headwaters of aach are located north and west of Dallas and Forl Worlh and
converge within the Metroplex. Specifically, the main stem of the Trinity River is formed in Dallas by the
confluence of the West Fork and Eim Fork. The West Fork extends approximaiely 209 miles from Archer
County and flows in a soulheasterly direction to the city of Fort Worth where it is joined by the Ciear Fork.
The river continues in an easterly direction another 53 miles to its junction with the Elm Fork in Dallas. The
E'm Fork rises in Montague County and flows in a southeasterly direction to join the West Fork and form the
Trinity River at Dallas. The East Fork, althcugh not specifically within the study area, rises in Grayson
County from the northeast and flows southward to join the Trinity River 20 miles southeast of Dallas.

Within the area described above, the Trinity River Basin is influenced by more than 2,500 minor flow
retarding structures and twelve major reservoirs. The Corps of Engineers constructed six of these
reservoirs, inciuding Benbrock, Joe Pool, Ray Roberis, Lewisville, Lavon and Grapevine. Other major Coms
of Engineers fiood control projects inciude the Dallas and Forl Worlh Fioodways. Non-Federal lakes
influencing the basin include Amon Carter, Bridgeport, Eagle Mountain, Weatherford, Adington, Mountain
Creek, White Rock, and Ray Hubbard. These flood controi, recreation, hydropower and water conservation
projects are shown in figure 2-1,

The Trinily is considered an urban dver in all respects. It is significantly influenced by the amount
of water it receives from watershed runoff, overfiows from surrounding man-made reservoirs, and the
controlled discharge of effluent from the sewage treatment plants.

The area hydrologically modeled in this study consisted of the entire drainage area upstream of the
point where Five Mile Creek flows into the Trinity River near the intersection of the Trinity River and
Interstate Highway 20 {about 10 miles southeast of downlown Dallas). This drainage area is shown in figure
2-2, The total drainage area at thal poirl is approximately 6,275 square miles and lies within the Dalias/Fort
Worlh Metropolitan area. The total drainage areas of the Trinity River at the Elm Fork-West Fork
confluence and ai the Dallas Gage are 6,081 and 6,106 square miles, respectively. The temain elevation
varies from 1,200 feet National Geodetic Vertical Datum (NGVD) at the headwaters of the West Fork of the
Trinity River approximaiely 35 miles south-southwest of Wichila Falls, Texas, to 380 feet NGVD at the
confluence of Five Mile Creek and the Trinity River.
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The Trinity River in the study reach is characterized as a main channel with an average depth of
about 30 feet, a top width of about 200 feet and an average discharge of about 2,000 cubic feet per second
{cfs) over the period of record from 1955 to 1982, The overbanks are generally very wide relative to the
broad channel. The river channel has an average bottomn slope of about 2.6 feet per mile and has proven
o be very stable.

THE CITY OF DALLAS

The city of Dallas is located in Dallas County in north central Texas and serves as the county seat,
The city is 35 miles east of Fort Worth and 245 miles north-northwest of Houston. Dallas has expanded to
a highly diversified city since its incorporation in 1846, and is now the secong larges! city in the state of
Texas. Dallas is a city of commerce, transportation, banking, retail and wholesaie trade, conventions and
trade shows. With its centralized location, Dallas is a favorite destination for tourists and has become one
of the nation's busiest transportation hubs, being served by one of the world's busiest airports, Dallas Fort
Worth International. _

Dallas’ diversified economy began as ar agricultural trade center in the 1840's and has progressed
into the wholesale and retail market center of the southwest. This economic strength fueled growth in
banking, Insurance, data processing, and elecironic components which account for a major portion of the
Dallas economy. In addition, Dallas is home to more than thifty-two Fortune 500 corporate headquariers,
the World Trade Center, the Dallas Convention Center, Dallas International Market Hall, the Infomart and
Reunion Arena. The county has 22 colleges and universities, 34 hospitals, 22 libraries and 68 banks.

The Trinity River’s original name, La Santisma Trinidad (the Most Holy Trinity), is derived from the
convergence of three branches which come together in Dallas. The river flows easterly through a significant
portion of the city of Dallas and influences land use in both the northern and southern seclors.

STUDY AREA

The study area is located in the southem sector of Dallas, southeast of the downtown area.
Specifically, the study area investigated can be defined as that portion of the Trinity River between the
confluence of Five-Mile Creek, near the intersection of the Trinity River and Interstate Highway 20 (about
10 miles southeast of downtown Dallas) and the downstream end of the existing Dallas Fioodway Levee
System and bounded by the SPF limits. The study area also includes the White Rock Creek tributary
between iH-30 from the norlheast to its confluence with the Trinity River. The entire study area is located
within the corporate city limits of Dallas, Texas. A map of the study area is shown in figure 2-3.

CLIMATOLOGY

The Trinity River watershed is located in a region of temperate mean climatological conditions,
experiencing occasional extremes of temperature and rainfall of relatively short duration. According o the
National Oceanic and Atmospheric Administration Station at Fort Worth, Texas, the 30-year mean rainfall
amount is 33.7 inches per year with the most recent ten year {1987-1996) average being 37.88 inches. The
extreme annual rainfall values since 1887 are a maximum of 53,54 inches occurring in 1991, and, a
minimum of 17.81 inches occurring in 1821. The mean relative humidity is 65 percent with an average
temperature of 65.8°Fahrenhell. The average first freeze date in the fall is November 13, while the average
tast freeze date in the spring is March 23.

Dallas Floodway Extension General Reevaluation Report - Page 2-2
















STUDY AREA PHYSIOGRAPHY AND GEOLOGY

The Dallas Fioodway Extension study area is located within the northernmost section of the Gulf
Coastat Plains, which is characterized by essentially flat lying to gently dipping unconsclidated terrace and
flood plain deposits. All physiographic features within this area were formed during the Cenozoic Era.
Fluvial terrace deposits and alluvial deposits of the Quaternary Age occupy the floodplain area of the Trinity
River. These deposits consist of gravel, sand, siit, and clay deposits.

The underlying bedrock consists of the lower and middle members of the Austin Chalk Formation,
a chalky limestone with thin bentonitic beds scattered in the lower part. Within the study area, the Austin
Formation has an estimated thickness of 300 feet to 700 feet and gently dips to the southeast.

Geologic structural features within the project area do hot pose a significant threat to the integrity
of the project. However, Paleozoic formations of the Quachita series of Cklahoma extend south into this
region and, at great depth, underlie the Cretaceous rocks exposed al the surface. The Ouachita series is
characterized by intense folding and faulting. Normal and reverse faults north and east of Daltas, as well
as the famous Balcones fault zone to the south, have been correlated with this regional struclural feature.
Regardless of these features, any seismic risk within the project area is considered to be minimal.
Additionally, this project is located within zone "zero" on the seismic risk map of the United States, indicating
no damage is expected as a resull of earthquake activity. |t is anticipated that all excavations can be
accomplished with conventional earth moving equipment.

EXISTING DALLAS FLOODWAY LEVEES

The existing Dallas Floodway Levee System is a federally sponsored project currently maintained
by the city of Dallas. The Dallas Floodway Extension study initially had a primary focus to evaluale current
conditions and proposed improvemenis for those areas downstream of the Dallas Floodway that are
susceptible to flood damages up to and including the SPF evenl. However, due to changes in the floodplain
and the backwater effects on the downstream end of the Dallas Floodway Levees, the risk of overiopping
of these levees has become a major consideration. Therefore, the Dallas Floodway Levee System is
included in this investigation. The design of the Dallas Floodway Levees was based on construction of the
levee crest to the SPF flood water surface elevation plus four feet of freeboard. The SPF flood elevations
used to esiablish the original design grade of the levees were computed using hand backwatler calculations.
Subsequent studies, using an LRD-1 hydraulic model, confirmed the original SPF flood elevations. The
HEC-2 hydraulic model compiled for this study, updated for current conditions, computes higher water
surfaces downstream of the Dallas Floodway than those computed with the earlier model.

The downstream end of the Dallas Fioodway levees is located near the abandoned Atchison,
Topeka, and Santa Fe {AT&SF) Railroad bridge. The East Levee has a terminal section exiending
perpendicular to the river along the AT&SF Railroad tracks and directly beneath the newly constructed
DART Rail Line bridge to high ground. A portion of this extension of the East Levee is earth embankment
with a design crest elevation of 425.2, while the remainder is a concrete floodwall up to 7 feet in height
extending fo the high ground limit. The concrete floodwall portion of the levee has a design crest elevation
of 423.0 and includes two integral stoplog closure sections, One of these stoplog structures provides
passage for a dua! track Southemn Pacific Railroad line. The other stoplog structure formerly served the
same purpose, but the tracks have been removed as pari of the construction of the DART Rail line bridge.
For the purpose of this study, the stoplog structures have been assumed 10 be in place prior to the
occurrence of a major flood event and reliabie up to the floodwall design crest elevation of 423.0.

A topographic survey compiled from aerial photographs taken in February of 1891 indicated that a
tength of about 800 feet of the East Levee embankment near the AT&SF Raiiroad bridge had degraded {o
an elevation of about 422.0. The West Levee, at the same location along the river, has not degraded
significantly below the design grade efevation of 425.2. The survey also indicated that other portions of both
the East and West Levee crests have degraded below the design grade, but this location on the East Levee
was the most critical. The city has restored the East Levee design grade at the AT&SF Railroad with work
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compteted during 1996. The city initiated additional work within the Dallas Floodway in late 1998 to address
other levee crest deficiencies upstrearn. In light of the city’s progress and continued efforls to restore levee -
design grade, the overlopping elevation chosen 1o be used in this analysis for the Dallas Floodway East
Levee was based on the crest elevation of the concrete floodwall of 423.0, The current hydraulic study
computed a baseline conditions SPF waler surface elevation at the AT&SF Railroad bridge of 426.0, and
a 500-year water surface elevation of 422.4. This analysis indicates that under current conditions, the
occurrence of an approximale 500-year flood event wouid overlop the concrete floodwall porlion of the East
Levee,

EXISTING ROCHESTER PARK LEVEE

The Rochester Park Levee was construcied during the time this study was performed and has been
hydraulically modelied in the baseline conditions hydraulic model. The design of the levee was based on
the SPF water surface from previous hydraulic analysis plus four feel of freeboard which yielded & design
elevation of 417.0. This elevation was computed by the earlier LRD-1 hydraulic model discussed above and
was used for the entire levee crest without allowance for the slope of the hydraulic grade line from the
poriion of the levee farthest downstream to the upstream end of the levee. The upstream end of the
Rochester Park Levee terminates at a natural ground elevation of 415.5. Based on the earlier hydraulic
study, this elevation provided about two feet of freeboard above the SPF water surface at that location. As
originally designed, flood discharges exceeding the design capacity of the levee system would initially enter
the protected area at the upstream end of the levee, across broad natural ground areas at an elevalion lower
than the levee crest, thus preventing a catastrophic failure of the levee. However, as more detailed
topographic mapping became available, it was determined that fariher upstream from the end of the levee,
at Hatcher Streel and South Central Expressway, the underpass would allow flood waters {0 enter the areas
protecied by the Rochester Park Levee at an elevation lower than at the area near the upstream end of the
levee. The elevation at the underpass above which flood waters would begin to inundaie those areas
protecied by the Rochesler Park Levee north of the C.F. Hawn Freeway is estimated to be 413.0 and the
elevation above which flood waters would begin {0 inundate those areas south of the C.F. Hawn Freeway
is estimaied to be 414.5, The current hydraulic study computled a 100-year water surface elevation at
Hatcher Street, under baseline conditions of 412.0, and a 500-year water surface elevation of 418.1. Based
on this analysis, ihe current level of protection provided by the Rochester Park Levee is approximately the
110 -year flood event. This approximate evaluation of level of protection is used primanly to show the
difference between the results of this study and the previous hydraulic analysis that was used for the design
of the levee system. The location of this levee is shown on figure 2-4.

EXISTING CENTRAL WASTEWATER TREATMENT PLANT LEVEE

The Ceniral Waslewater Treatment Plant (CWWTP) is located on the right overbank of the Trinity
River between the Missouri-Kansas-Texas Railroad bridge and the Inierstate Highway 45 bridge. it is
protected from flooding by a ring levee system that surrounds the main structures of the treatment plant.
The levee survived the flood of 1890 without overlopping, but required emergency repairs during the flood.
The city of Dallas has since implemented a plan, designed by the engineering firm of Albert H, Halff &
Associates, Inc. of Dallas, o upgrade the CWWTP Levee and other piant facilities to comply with Texas
Water Commission requirements to provide 100-year flood protection plus three feet of freeboard. The
results of the hydraulic anatysis used to eslablish the design tevee crest elevation of 415.0 compares very
closely with the water surface profites presented in this reporl. This elevation was used to estimate the
CWWTP levee level of protection at approximaiely the 140-year fiood event. This levee is shown in figure
2-4,
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VEGETATIVE COVER | .

General

The proposed project is iocaled in the Blackland Prairies vegetative ecoregion, and the predominant
soil is classified as frequently flooded Trinity Clay. Tree species common 1o this area include- elms,
sugarberry, pecan, oak, black willow, collonwood, and osage orange.

The "Great Trinity Forest”, as defined above, encompasses approximately 5,956 acres, of which
5,456 acres are woodiand and inciude botiomiand hardwoods, mixed Deciduous, and wetlands/bottomland
hardwoods. The remaining 500 acres are composed of water, grassiand, scrub/shrub, and urban areas.
Table 2-3 shows the vegetative/land cover types, by number of acres and percent of total cover, within the
Great Trinily Forest. A vegetative cover map is shown in figure 2-5,

Table 2-3
Types of Vegetative/Land Cover Within the Great Trinity Forest

Bottomiand Hardweoods 4198 70.5
Wellands/Bottomland Hardwoods 1,045 : 17.5
Water 233 3.8
Mixed Deciduous 213 36
Pasture/Unmanaged Grasslands 121 2.0
Scrub/Shrub . 63 1.1
Agriculture : 37 0.6
Urban/Roads/Bare Ground 15 0.3
Low Density Urban & Residential 13 0.2
Managed Grassland 12 0.2
Unclassified/Bare Ground 3 0.1
Bare Ground 3 0.1
TOTAL 5,956 "~ 100
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Bottomland Vegetation

Bottornlands occur in the transition zone between aquatic and upland ecosystems, and bottomiand
hardwoods are considered to be Texas' mosl diverse acosystern. Within the Dallas Floodway, the dominant
species is black willow and cottonwood. Downstream from the AT&SF Railroad bridge to the Dailas County
line, the dominant tree species are mature black willow, cedar elm, sugarberry, green ash, pecan, American
elm, box elder, cottonwood, red mulberry, and osage orange. The dominant understory shrubs, woody
vegetation and vine species consist of immature tree species of the same type mentioned above, along with
western soapberry, swamp privet, common greenbnier, honeysuckle, and poison ivy. In areas of dense
canopy cover, the dominant herbaceous groundcover species include poison ivy, wild onion, violets, Virginia
creeper, and Canadian wild rye. In areas where the canopy cover is more open, the iree species are the
same, but the percent cover of herbaceous vegetation increases, wilh the dominant species being marsh
elder, ragweed and sedges.

Wetland Vegetation

Wetlands are defined as those areas inundated or saturated by surface or ground water &t a
frequency and duration sufficient to support, under normal circumstances, a prevalence of vegetation
typically adapted to life in saturated soil conditions. Common diagnostic features of wellands are hydric soils
and hydrophylic vegetation, The wetlands located in the study area are scatlered throughout the flood plain
in isolaled depressions or very jow gradieni drainages, and contain marsh elder, ragweed, coltonwoods,
green ash, and black willows, with occasional box eiders. Rapid growth of invading cottonwood, green ash
and willows has resulled in a rapid conversion of emergent wetlands to bottomland hardwood wetlands
during the recent past.

Grasslands

Open grasstands devetoped from reclaimed mine areas and abandoned agricuiture fields are
commonly used as grazing lands for livestock, with vegetation characteristic of disturbed bottomiand
pastures. Common grass species include purple threeawn, King Ranch bluestem, sideoats grama,
Japanese brome, tumble windmillgrass, bermuda grass, jungle rice, bamyard grass, plains lovegrass,
perennial ryegrass, Texas wintergrass, Dallisgrass, annual bluegrass, and Johnson grass, while dominant
herbaceous species include giant ragweek, annual sunflower and goldenrod. These open areas are
expected to eventually succeed to botitomland hardwood forests, based on a comparison of historic and
recent photographs.

FISH AND WILDLIFE RESOURCES

Similar to the plant species of the fiood piain, flsh and wildtife species vary considerably within the
study area. Influence of man, his developments and residual wasles have brought about significant changes
in the habitat, food supplies and, thus, resident populations of fish and wildlife resources, Predator control,
indiscriminate hunting, use of pesticides, and various forms of air, water, and land poliution has been
responsible for modified distribution of fish and wildlife populations throughout the area. The surviving flsh
and wildlife live in a modified natural habitat within the immediate infiuence of an encroaching urban
complex.

Fish {Aquatic) Resources

In addition to the mainstem of the Trinity River, adjacent wetiands and open water areas support
a variety of fish species. Within the mainstem of the river, concems about the quality of the fishery habilat
include turbidity and oxygen-demanding pollutants, which interacl to produce lowered dissolved oxygen
concentrations, Physical habital for fisheries is scarce, particulary in the channelized reaches within the
existing Dalias Floodway upsiream of the project area. Several studies verify that stream fisheries have
improved during the last twenty years, due primarily 10 improved water quality resulting from improved wasle
water treatment, Sporifish present in the study area inciude largemouth bass, channel catfish, crappie, and
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white bass. Other species which tend to be more tolerant of moderate levels of nutrients and lower :
dissoived oxygen present in the area include- common carp, river carpsucker, longnose gar, freshwater
drum, several species of shiners, and bulihead catfish. Non-sport species found in the study area that are

less tolerant to pollutanis include gizzard shad, mosquitofish, and several sunfish species.

Wildlife Resources

The river channel, wetlands, open water areas, and forested areas support a variety of wildlife
species for cover, food, and nesting areas. Bird species which have been reporied or observed within the
study area, include migratory warblers and sparows, meadowlark, mourning dove, crow, red-tailed hawk,
American kesirel, herons, egrets, matiard, wood duck, blue-winged teal, green-winged teal, lesser scaup,
grackle, scissor-tailed flycatcher, kingbird, logger-head shrike, black birds and swallows. A major heron
rookery exisis within a heavily wooded area along Reclor Road west of the Central Wastewater Treatment
Plant. At least five species of birds have been observed nesting in the rookery. Amphibians, reptiles, and
mammals which are common to the area include frogs and toads, shakes, turtles, cottontail rabbit, cotton
rat, field mice, opossum, raccoon, bobcaf, beaver, nutria and coyotes.

THREATENED AND ENDANGERED SPECIES

Tabie 2-4 provides a iist of federally protected specieé that may occasionally migrate through the
project area.

Table 2-4
Federally Listed Threatened and Endangered Species Whose
Migratory Corridor Includes Dallas County, Texas

American peregrine félcon Falco peregrinus anaturmn - | Endangered
Arclic peregrine falcon Falco peregrinus tundrius Threatened
Bald eagle Haliaeetus leucocephalus Threatened
Black-capped vireo v}'reo alricapifius Endangered
interior least tem Sferna antillarum Endangered
Piping plover Charadrius melodus Threatened
Whooping crane ' Grus americana Endangered

(Source: U.S. Fish and Wildlife Service, June 1987)

CULTURAL RESOURCES

The culiural resources under consideration in the project area may be identified as archaeological
sites and architectural or structural elements in the landscape that are at least 50 years of age. The Dallas
Floodway Extension (DFE) study area or area of potential effect (APE) has been defined as that termain
along the Trinity River between the Corinth Street Viaduct and U.S. Interstate 635 falling within the SPF
floodplain. The proposed project footprint is that portion of the APE which is scheduled {0 be directly
impacted by terrain modification and construction activity. Once archaeological deposits are extensively
disturbed, reconsiruciion or rehabilitation of the evidence to expiain past behavior is extremely limited to
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by the development of light industry and manufacturing, as weli as residential enclaves. In addition, sand
and gravel guarrying, as well as waste disposai, have had a major impact on the area.

A total of 748 architectural resources or buildings and structures were identified in the APE, 49 of
which are in the project footprint. However, 43 of the 49 structures are either destroyed, not historic or have

poor integrity. A complete listing of the historic and prehistoric sites, as weil as the architectural inventory,
for the area of potential effect and project footprint area is provided in Appendix H.

HAZARDOUS, TOXIC AND RADIOLOGICAL WASTE {HTRW)

in 1993, a study titled “Initial Assessment for the Evaluation of Hazardous and Toxic Wastes™ was
conducied by Albert H. Halff Associates, Inc. The objective of the study was to research existing areas of
HTRW contamination, and to identify suspect or previously unknown HTRW sites located within the Dallas
Floodway Extension project area. In the report, nine areas of suspected HTRW contamination were
identified, which represented the original areas of concern and thus formed the basis of subsequent Corps
HTRW site investigations and project decisions.

Follow-up investigations were conducted by several different firms. Environmental Sciences and
Engineering conducted a feasibility level site investigation at 2 number of these sites. Freese and Nichols
investigated Linfield Landfill and one of the adjacent gravel pits. Geo-Marine conducted further feasibility
level site investigations and developed cost estimates for this report. Tetra Tech NUS conducted an
additional site investigation at Linfield Landfill. Resulls of these five studies, plus results of Corps of
Engineers efforts in interviewing local residents and officials, searching reguiatory agency files for studies
conducted by others, and visually inspecting the project area increased the number of areas with suspected
HTRW contamination to the 14 listed below, which are described in more detail in Appendix J of this report.

1. Praxair (formery Linde Gas) - Acetylene gas manufacturing / packaging facility

2. Tri-Gas / Occidental Chemicals - Industrial gas facility and active silicate plant

3. Dalias Public Schools {formerly Proctor and Gamble)

4, Trinity Recycling (now Okon Metals) - Metals recycling facility

5. Various Gravel Pits - Near Trinity Recycling, near |[H-45, ponded area near Dixie Metals, and
ponded area near Linfield Landfill

6. Valley Steel & W.E. Grace Manufacturing Company - Industrial facilities
7. Dallas Demolition Company |

8. Vacant Land Near Dal-Chrome

9. Energy Conversion Systems & Darling International

10. Vacant Land North of Central Wastewater Treatment Plan

11. Municipal Sludge Disposal l.agoon E

12. Union Pacific Railroad Landfifi - Located northeast of Linfield Landfill
13. Linfield Landfill

14, Open Pump Near Linfield Landfill - Located due west of Linfield Landfill
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SOCIO-ECONOMIC CONDITIONS

The Bureau of the Census reports the population for the city of Dallas as 804,100 persons in 1880
and 1,007,600 persons in 1990, while the North Central Texas Council of Governments shows the 1997
popuiation at 1,052,300, These figures account for more than 80 percent of the population in Dallas County,
and show an annual growth rate of over 10 percent.

Over this ten-year period, employment in the service industry has increased almost 50 percent,
highlighting a significant shift from a manufacturing-based economy to a service related economy. Non-farm
employment increased almost four percent between 1980 and 1994, while the construction industry led the
job growth figures in 1994 with an increase of over 10 percent.

The D/FW area is one of the nation’s leading distribution centers, generating a significant demand
for warehouse space. The Metroplex is also an established transportation center for the nation. The Dallas
Fort Worlh Intemational Airport covers 17,500 acres and was designed 1o meet the future needs of the entire
North Texas area. The Metroplex exhibits positive growth trends that are anticipated to continue into the
future. The location and climate are pleasant.

Due to the location of the Cadillac Heights residential neighborhood in relation to the downstream
end of the existing Floodway and the potential impacts of any fiood damage reduction project in this area,
a comparison of socio-economic data for this neighborhood and the city of Dallas as a whole is presented
in table 2-5. The majority of the data represents 1990 Census Bureau data. Unemployment figures for the
city of Dallas, in 1984, were reported at 5.3 percent. In 19986, this rate decreased to 3.8 percent, and is
currently reported at 3.6 percent. Local industries and employment are well diversified and unemployment
rates are lower than the State average. Per capita income for 19985 was estimated at $18,180, with an
average salary of about $30,000.
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from the heavily populated cities to the suburbs. People in these urbanizing areas are finding open space
increasingly scarce. The region now ranks twenty-first out of twenty-three regions in recreation land per
thousand populations.

Residents of Region 4 are generally worse off than the state as a whole in recreational facility
supply. Of 19 commonly used facilities or designated resources, 13 have a below average supply. The
supply of baseball fields, swirnming pools, and campsiles is among {he lowest in the state. A complete
listing of region four facilities is provided in Appendix |. Stale parks located within a one hour drive of the
study area include Lewisville Lake State Park and Cedar Hill State Park at Joe Pool Lake. The Texas
Legislature has authorized the acquisition of approximately 1,500 acres along the Trinity River within the
study area for a future low density recreational area to be named Trinily River State Park. Funding sources
for acquisition of ail of these tands, however, have not been identlified.

Residents in the Metroplex need not drive far to find recreational waters because many of the slate's
major reservoirs are located in the metropolitan area, A total of 232,581 surface acres gives the region more
lake acres than all regions except Deep East Texas; however, the large numbers of people residing in the
region make the suitable surface acres per thousand populalion still fall below the state average.

With so many reservoirs in the area, the value of the free-flowing sections of the region’s rivers
increases as they become more rare. Public agencies within Region 4 are taking a fresh look at the
vaiuable natural resources along these long neglected streams. Many cities have identified linear comidor
resources within their jurisdictions which are highly desirable for recreation. Sites within the Trnity River
floodplain are among those most aciively studied. Nine cities and three counties within the region are
participating with Norih Central Texas Council of Governments in the development of a Common Vision to
protect the resources within this corridor. Goals include the development of a regional construction permit
system and cooperation in the creation of a linear greenbelt of parks and trails along and adjacent to the
river and its tributaries,

LOCAL RESOURCES

More than 6,000 acres of existing parks, open spaces, natural areas, and cemeteries are available
for present or future public use within an 80 square mile section of the county that includes the study area.
~ These public and private lands and facilities provide recreational opportunities for residenis of the Metroplex,

especially those who are unable to travel to recreational sites outside the metropolitan area. Most of the
recrealional resources within the study area are owned and managed by the City of Dalias, the Dallas
Independent School District, and the Dallas County Open Space Board. A list of these resources and their
approximale acreages is shown in table 2-8, and in Appendix |,

RECREATION ON THE TRINITY RIVER AND TRIBUTARIES

The most scenic wooded areas in Region 4 are often found in stream and river corridors. Scenic
comidors along the Trinity, with natural meandering water courses bordered by riparian hardwoods or dense
stands of trees and shrubs, are the most desirable segments of the river and the portions most intensely
used by the recreating public. Use of these segments is the heaviest during higher stream flow periods,
generally during the spring and fall seasons.

Recreation providers have expressed concern over stream bank erosion, in-stream flows and the
quality of the water for contact recreation. In order to give citizens higher quality water resources, some
users advocate tighter standards for the designation of stream segments as fishable and swimmable.
Minimum in-stream flows are needed to preserve fish and wildlife habitat and historical and recreational
resources.
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Table 2-6 _
Recreational Resources Within the Study Area

Lakes 1 149
Landfills o1 2,009
Private Parks / Recreational Facilities 1 4
Goif Courses 4 627
Cemeleries 5 340
Public Parks 81 - 5817
Natural Parks ' 2 243
City Open Space 4 765
Large Outdoor Stadiums 2 33
Proposed City Parks / Open Space 16 824
Proposed State Parks / Open Space 5 1,245

The Eim Fork of the Trinity River and its tributaries are currently being used for a variely of
recreational activities, though access is limited or restricted. In spite of these limitations, avid canoceists,
kayakers, fishermen, bicyclists, and bird watchers have located access points where park areas, roads, and
bridges intersect with the river.

The Dallas Parks and Recreation Department conducted a recreational user survey in the
communiiies surrounding the project area. Questionnaires were distributed to area residents through six
neighborhood recreation centers. A copy of the questionnaire form and detailed findings are included in.
Appendix . The activities most ofien selected from the list were picnicking, hiking/walking/iogging, bicycling,
and fishing. While the survey is not statistically reliable due to the method of sampling, it does provide some
insight into the types of activities residents of the area enjoy.

TRINITY RIVER STATE PARK

The Trinity River State Park is authorized by Chapter 22, Subchapter S, of the Parks and Wildlife
Code. The Trinity River Slate Park would be established under the jurisdiction of the Texas Parks and
Wildlife Department on property acquired under the 1983 Act of the 68th Legislature. A tolal of & parcels
of land has been designated for this purpose, though no land has yet been acquired.

Parcels 1 and 2 consist of a 200-fool corridor extending about 11 miles along the east and west
banks of the Trinity River. Parcel 3 includes about 90 acres and is located within the boundaries of
Rochester Park. Parcels 4 and 5 designate 320 and 1,152 acres, respectively, for acquisition. In
accordance with the 1983 Act, acquisition of the necessary park lands does not restrict the construction of
flood control projects. '
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Dallas County has an active Open Space Program in place and, as a resuit of their activities,
exdensive acquisitions of key areas along the Trinity River fioodplain have occurred. Recently, the citizens
of Dallas approved a bond proposal that called for moving forward with actions that would accelerate
acquisitions, and cther aclions that would promote acquisition and preservation of the "Great Trinity Forest®,

The Trnity Parkway Corridor Major Transportation Investment Study (MTIS), conducled by the
Texas Depariment of Transportation (TxDOT), was intended to develop a locally-preferred plan of action
{0 solve transportation problems along the Trinity Corridor in Dallas, and to integrale with community plans
and goals for the Trinily River Floodway, a major open space resource. The study starled with identification
of the fransperiation problem and ended with the selection of a locaily-preferred altemative.

The study was focused on transportation needs in the |H-30/IH-35E interchange on the wesi edge
of downtown Dallas, locally known as the "Mixmaster," and the depressed segment of |H-30 south of the
downtown, locally known as the "Canyon.” The study area was eniarged beyond downtown to cover a
reasonable area of influence of the Canyon and Mixmaster on area transportation facilities.

The Recommended Plan of Action, as presenied in the "Study Repon, Trinity Parkway Corridor,
Final Report, March 17, 1998", is comprised of seven elements in the comdor, including the Trinity Parkway,
exension of Woodall Rodgers Freeway, and improvements o iH-30/IH-35E, Details of the study and
recommended elements can be found in the referenced document.

Of the aclions included within TxDOT's recommended plan, a proposed Trinity Parkway along the
Trinity River would interface exiensively with exisling Corps of Engineers project features, including the
Dallas Floodway levees. Furthermore, the initial alignment shown in the TxDOT document would run
generally parallel io the Southem Pacific Railroad tracks near Lamar Sireet within the DFE study area.

The transporiation planning will continue for several years before being finalized. TxDOT has
recognized thal addiiional environmenta! sludies would be needed, and it is likely that an Environmental
Impact Slatement would be required to address the myriad of issues that the proposal would bring forward.
in addition, should any aspect of the plan involve the discharge of dredged and fill material into the waters
of the United States, including adjacent wetlands, prior approval from the U.S. Army Corps of Engineers
would be required. Additionally, all proposed work within the limils of the exisling Dallas Floodway or the
Dallas Floodway Extension, if construcled as proposed, would be evaluated and approved by the U. 5. Amrmy
Corps of Engineers. The evaluation of the proposed project would ensure there are no detrimental affects
on the flood carrying capacity of ability {o maintain the floodway. Furthermore, any development aclivity
within the Trinity River Comidor musl oblain a Corridor Development Cerlificate prior to consiruction,
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CHAPTER 3

IDENTIFICATION OF PROBLEMS
AND NEEDS






Coniinued urbanization throughout the watershed is a significant factor influenéing both the current

and future flood problems. Various Federal and non-Federal flood conirol projects have been constructed - Y

{o alleviate the flooding problems. Federal projects which have significantly reduced the threat 10 life and
property include the Forl Worth and Dallas Floodways and six reservoirs.

In 1988, Dallas recorded rainfall amounts of 9.6 inches in May and 8.8 inches in June. Several lives
were lost along the Five Mile Creek tributary, and damages of over $1 million were incurred. The most
destructive flood event in recent years, produced from the effects of Hurricane Norma, occurred in October
1989, causing at least $6 million in damages. Over 450 homes and businesses were damaged, and an
additional 30 homes were completely destroyed. Dallas County was declared a disaster area by the
President. Particular details of these storm events can also be found in National Weather Service Storm
Daia Reports. The December 1891 fliood devastated residents in the Rochester Park neighborhood for the
third consecutive year, and occurred in the midst of construction of a much needed levee in the
neighborhood.

Channel capacities of the Trinity River within the study area are inadequaie to confine events
beyond the 2-year frequency. Increased urbanization in the upper watershed area and .increased vegetation
growth in the primary area of concern has intensified the flooding problem.

Flood prone areas within the 100-year floodplain of the watershed were identified by FEMA in March
1984. Daltas enrolled in the Naticnal Flood Insurance Program's Emergency Program since June 19, 1970
and the Regutar Program since July 23, 1871, and currently holds 2,833 flood insurance policies valued ai
$1486,577,700.

EXISTING CONDITIONS ANALYSES
General

In order 10 acourately assess the need for flood damage reduction measures, an analysis of annual
damages under existing conditions was performed. Due to the complexity and length of this study, the
existing conditions hydrology, hydraulic, and economics models used in the initial investigation phase (1991
- 1993} were modified to reflect more recent topographic data, and changes in design and economic
parameters, The phases are referenced chronologically as “1991-1983", “1994-1896", and “19896-1997",
The following sections discuss the basis for the existing conditions models for each phase of this study.

1891-1593

Hydrology. The hydrology modetl used during this initial phase of the study was developed from
the Upper Trinity River Reconnaissance Study model and expected probahility water surface elevalions.
The watershed area was divided info 110 subareas in order to be responsive to the timing of each major
tributary's runoff contribution to the iotal flood hydrograph and also 1o obtain deiailed flow information {flood
hydrographs) at all major points of inlerest on the Clear, West, and Elm Forks, as well as the mainstem of
the Trinity River. The United Slales Army Corps of Engineers (USACE) Hydrologic Engineering Center
(HEC) program “HEC-1" was used to model the hydrology of this watershed. A one-hour computation time
interval was used. All reservoirs with flood control storage were assumed to be at conservation pool level
al the start of frequency related storms/floods and al a leve! corresponding {o one-third of the full fiood
conirol pool (except at Lewisville Lake which was started at 89 percent full) at the slart of the USACE
Standard Project Flood (SPF). All reservoirs without flood control storage were assumed to be at normal
(conservation pool) level at the start of all storm/flood events. Lake Bridgeport, Eagle Mountain Lake, Lake
Worth, and Lake Arlington were assumed to reside at a level corresponding to 2, 3, 2, and 3 feet,
respectively, above normal {conservation pool) level at the starl of the SPF event. Comparisons were made
between the frequency versus discharge relationships determined based on the statistical analysis of
hislorical data at the major sireamflow gages and those based on results of the HEC-1 modeling.
Adjustments were made to the rainfall losses for some subareas in order to produce a better correlation.
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Table 3-3
Expected Average Annual Damages
(June 1993 prices and level of development, 8.0% inferest, 50-year period of analysis}

neaGH Gty 2 ] : ! Bandh : :
ey 'F' & oI b I
B Fekk: b hEa

dect | iaeldentl 2 ol L BESGdne

1  $311.800 $32.427 $344 200 | Below White Rock

2 $53,300 $5.543 $58 800 | White Rock

3 $166,300 $17.295 $183.600 | Rochester Park

4 1,741,100 $181,074 $1,922 200 | Lamar/Oakiand Area

5 $1.086,900 $113.038]  $1,199.900] Cadillac Heights

6 $1,930,800 $200,803 $2.131,600] Treatment Plant
Subtotal{ _$5,200.200 $550.181 $5.840,300 | Study Area

7 _$11,800,000 $1,227 200 $13,027 200 Fast L evee
8 _$1,79868,000 $186.867 $1,983 700 | West Levee
| Subtotal $13,556,800 $1.,414,067 $15,010,900) Upstream Levees

1994-1996

Hydrology and Hydraulics. The hydrology and hydraulic models were updated to incorporate the
resuits of the Upper Trinity River Feasibility Study, which utilized more recent topographic maps developed
from aerial photography flown in February 1991, estimated to have an accuracy of plus or minus 0.5 feet.
Therefore, models for this study are a subset of the models used for the Upper Trinity Feasibility Study,
thereby maintaining consistency between the two studies. A calibration of these models was accomplished
by the methods described in Appendix A, to ciosely match the May 1990 Flood.

Baseline conditions were assumed to represent estimaied walershed developmenl for the year
2000, based on land use data obtained from the North Central Texas Council of Governments (NCTCOG),
and “percent urbanization” and “percent imperviousness” for each subarea as derived from the Geographic
information System (GIS).

The development of the baseline model was based on the requirements of the Upper Trinity River
Feasibility Study ihat certain projecis which influence the hydraulic and hydrologic conditions within the
floodplain would be incorporated into the HEC-2 model to form a basis for future hydraulic studies within the
Trinity River corridor. The following projects are future permitied projects and/or projects construcied, or
under construction, since the 1991 aerial pholegraphy and mapping was completed. Alt landfills have been
represenied as compleled.

Southside Sewage Treatment Plan Levee modification

McCommas Bluff Landfill and Swale

Rochester Park Levee

Central Wastewater Treatment Plant Levee modification

DART CC-2 Rail Line Bridge

» Dixie Metals Company Landfill

= Dallas Floodway channel and levee modifications (AT&SF Railroad bridge to Houston Street
bridge) _

» Various small permitted fiil areas
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A complete description of the hydrologic and hydraulic analysis for this baseline condition and
comresponding water surface profiles are presented in Appendix A.

Economics. The expected annual damages for this baseline condition were revised based on the
modifications to the hydrology and hydraulics models, as described above, and on supplemental data
gathered from surveys and the Dallas County Appraisal District for the Upper Trinity Feasibility Study. In
addition, a risk-based analysis was incorporated, in accordance with recent USACE guidelines. The
NexGen Hydrologic Engineering Center-Flood Damage Assessment (HEC-FDA) program integrates
hydrofogic engineering and economic analysis through application of the Monte Carlo simulation, calculates
stage-damage-uncertainty information at damage reach index locations, and computes equivalent annual
damages. The revised expected annual damages for baseline conditions, based on October 1995 prices
and a prevailing Federal interest rate of 7.63 percent, are shown in table 3-4.

Traditional expression of the frequency of flood events has been in terms of the recurrence interval in years,
such as, the “100-Year Ficod”. The more appropriate expression of the probability of a particular flood
magnitude is in terms of “percent chance exceedance”, especially as it relates to a risk-based analysis.
Therefore, the *100-Year Flood”, which is defined as “the magnitude of flooding which has a 1 percent
probability of being equaled or exceeded in any given year” would be expressed as the "1 percent chance
flood". For comparison purposes, the nine flood events computed for this study, traditionally referred to as
the 1-year, 2-year, 5-year, 10-year, 25-year, 50-year, 100-year, 500-year, and the Standard Project Flood
(SPF), wouid be referred to, in probabilistic terms, as the 99 percent, 50 percent, 20 percent, 10 percent,
4 percent, 2 percent, 1 percent, 0.2 percenl chance flood, and the SPF, respectively. Although the analyses
contained herein were performed as risk-based analyses, results of these invesligations are expressed in
{raditional terms for the benefit of the reader.

Table 3-4

Revised Expected Average Annual Damages
{October 1995 prices and level of development, 7.63% interest, 50-year period of analysis)

1 $338,200 $35,173 373,400 | Below White Rock

2 $58,400 $6.074 $64.500 | White Rock

3 $168,000 $17.472 $185.500 | Rochester Park

4 $1.853,800 $192.795 $2.046,600 | Lamar/Qakiand Area

5 $986,000 $102.544 $1,088.500 | Cadilac Heights

6 $1.254,200 $130,437 $1,384,600 | Treatment Plant |
Subtotal|  $4,658.600 $484 404 $5,143,100 | Study Area

7 $12.131.000]  $1.261.624 3302600 |Fastlevee |
8 $1,102,400 $114,650 $1,217.000 | West L eves
Subtotal{ $13.233400]  $1376274]  $14.609.600 | Upstream Levees
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1996-1997

Hydrology and Hydraulics. The major change instigating the need for a revised hydraulic model
during this phase of the sludy was the passage of the Water Resources Development Act (WRDA) of 1996,
in Oclober 1896. Section 351, contained therein, provided that the city of Dallas would be granted credil
for the portions of two previously constructed non-Federal ievees deemed compatibie with the Federal plan.
These levees included the Rochesier Park Levee and the modifications to the Central Waslewaler
Treatment Plant (CWWTP) Levee, and were constructed by the city of Dallas in response to the floods of
1989-1991. Section 351 states the following:

(a) IN GENERAL -- The project for flood control, Dallas Fioodway Extension, Dallas,
Texas, authorized by section 301 of the River and Harbor Act of 1965 (79 Stat. 1091), is
modified to provide that flood protection works constructed by the non-Federal interests
along the Trinity River in Dallas, Texas, for Rochester Park and the Central Wastewaler
Treatment Plant shall be included as a part of the project and the cost of such works shall
be credited against the non-Federal share of project cosis,

(b) DETERMINATION OF AMOUNT, - The amount to be credited under subsection (a)
shall be determined by the Secrefary. In defermining such amount, the Secrefary may
permit credit only for that portion of the work performed by the non-Federal inferests that
is compatible with the profect referred to in subsection (a), including any modification
thereof, and that is required for consiruction of such project,

(c) CASH CONTRIBUTION.— Nothing in this section shall be construed fo limit the
applicability of the requirement contained in section 103(a)(1){(A) of the Water Resources
Development Act of 1986 (33 U.S.C. 2213(a)(1)(A)) 1o the project referred to in subsection

(a).

in order to accurately assess the economic benefits associated with these levess, it was necessary
to revise the existing conditions hydraulics modei to reflect the characterislics of the study area prior to 1991
whan the conslruction of these levees was initiated. Water surface profiles derived from this revised model
are presented in Appendix A.

Economics, Table 3-5 displays the numbers and estimated (otal values of properties (structures
and conients) located within the study area after applying the revised hydraulic modet. A total of 2,550
structures were identified wilhin the SPF limits. As shown, the lotal flood plain investment within the SPF
limits of the primary study area is valued at over $641.0 million based on January 1897 prices.

Expected annual damages were tabulated for the final phase, utilizing the HEC-FDA, program, based
on the aforementionsed revisions, and on the current prevailing Federa! interest rate of 7.375 percent.
Incidental damages, comprised of transportation, communications and utilities facilities, and public heaith
and refief operations, were added o the resuits to obtain the total expected annual damages.

Table 3-6 shows the tolal expected annual damages for the SPF floodplain under these revised

existing conditions. The primary study area could expect damages iotaling over $6.5 million and the
secondary study area over $13.1 million. The combined expected annual damage exceeds $19.6 million.
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Table 3-7 ‘
Projected Urban Outdoor Recreation Participation
for Region 4

Baseball . 4852 4882 . 5183
Basketball | 5662 | 6,020 6,379
Bicycling 41,405 44,140 46,880
Bicycling on Trails _ 2,551 . 2,719 ' 2,888
Football 2,673 2,870 - 3,068
Golf 5,268 5,781 6,295
Horseback Riding 3,054 3,255 3,456
Horseback Riding on ' 784 835 887
Trails
Jogging/Running 19,073 20,055 ' 21,039
Jogging/Running on 5,875 6,177 6,480
Trails
Off-road Vehicle 5,374 5,723 6,074
(ORV) Riding >
ORV Riding on Trails 1,083 | 1,121 1,180
Cpen Space - 13,358 14,076 14,794
Activities
Playground Use 19,374 20,435 21,497
Soccer ' 5,748 8,073 6,398
§ Softball 6,607 6,911 7,217
Swimming, Pool 24,685 26,216 27,749
Tennis 5,732 6,132 6,533
Walking 57,876 63,100 68,330
(Pleasure/Exercise)
Walking on Trails 13,549 . 14,772 15,998

Source: 1986 Participation Survey, Parks Division, TPWD, 1987.
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Table 3-9
Ranking of Outdoor Recreation Facility/Resource Needs
in Region 4 through 1995

1 Trait Miles, Multi-Use (Walk, Bike, Jog)
2 Swimming, Freshwater (1000 yd?)
3 Playground Area, Equipped
4 Hiking Trail Miles
5 Horseback Riding Trail Miles
6 Soccer/Football Fields
7 Swimming, Pool (1000 yd?)
8 Tennis Courts
9 Basketball Goals
10 Baseball Fields
11 Golf Holes
12 Fishing Struclures, Freshwater (yd.)
13 Softball Fields
. 14 Boat Ramp Lanes, Freshwater
15 Campsites
16 Picnic Tables
17 Off-Road Vehicle Riding Acres
18 ' Lake Acres (BFS Suitable)

Source: Parks Division, TPWD, 1988.

The City of Dallas and the Dallas County Open Space Board have specific plans to acquire
additional lands to meet future public recreational demands. Proposed acquisitions are often dependent
on the availability of public funds and are influenced by private development pressures and development
pemmit approvals. Both the City and the County have bond funded open space acquisition programs, The
recent slump in the Texas economy has temporarily suppressed rising land costs, making the present a very
good time to pursue needed acquisitions.

As would be expected, river and creek segments which have had trees and shrubs removed, have
been channelized, lined with levees, or heavily developed are less desirable and the leas! utilized by area
canoeists, bicyclists, hikers, and bird walchers. Many of these channelized and leveed river segments offer
recreation potential but will need to be enhanced with river access points, trails, play areas, sports fields,
tree and shrub plantings and wildlife habitat improvements in order o attract recreational users to the
floodway. ‘ '
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tributaries. In addition, many smal emergent wetlland areas along the streams were either inundated and
lost or were removed through the grading and leveling process of channel construction in the leveed
reaches. Reduction of flooding brought about by these large projects has also increased secondary
development throughout the region. Prior to the mid-1970’s, there were no regulatory processes to protect
or require mitigation for any of these wetland losses.

In 1883, the Corps of Engineers began a study to address the impacts of unrelated development
projects along the Trinity River and it tibutaries in Dallas, Denton, and Tarrant Counties. The Final Regional
Environmental impact Statement completed in 1987 indicated that within the 73,000-acre study area, only
570 acres of herbaceous wetlands were identifiable within the 100-year floodplain, and only 745 acres within
the Standard Project Flood zone. Even without a definitive historic record of emergent wetlands losses
within the area prior 1o the major Corps construction activities, it is clear that significant losses have
occurred. These losses to wetlands adjacent to the riparian woodlands in the form of scars, seeps and
culoffs have also impacted many species of migratory shore birds, wading birds, reptiles, and amphibians.
From a resource protection standpaint, it could be easily argued that prigrities should be established for
efforts to maintain and improve the integrity of bottomland hardwood forests because of their ecological
significance, ther visibility and appeal to observers, and the length of time required to re-establish a mature
forest. Emergent wetlands also have ecological significance and can be established comparatively quicker
than forests; therefore, annualized benefils can be quite high. Furthermore, emergent wetlands can be
established in conjunction with other project features without inducing flood damages or compromising fiood
reduction benefits.

in summary, natural habitat in the area has given way to increased urbanization, making the
remaining natural habitat more important. Accordingly, future actions should focus on protecting and
enhancing the remaining natural environment of the area. Any fish, wildlife and environmental mitigation
plan to be proposed for impacts that would accrue to bottomiland hardwood forests will be based upon
recognition of the importance of offsetting unavoidable losses to this significant habitat.
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CHAPTER 4
PLAN FORMULATION

This chapter details the steps that were taken to formulate a plan which best meels or exceeds the
planning objectives as sel forth below. The formulation of a plan to resolve the flood related problems and
needs necessitated the exploration of possible altemnative measures, including structural and non-structural
sofutions. Beneficial and adverse contributions of each altemative were evaluated against existing
conditions.

As stlated previously in this repon, the plan formulation process was performed in three phases,
each predicaled by changes deemed significant enough to necessitate reevaluation and revision of existing
conditions hydrology, hydraulic and/or economic models. These changes included, but were not limited to,
the availability of more recent technical data, the addition of risk-based analysis requirements, and the
passage of legislation providing for inclusion of previous non-Federal construction in the Federal plan. Two
of these phases were compieted during the development of the NED Plan, while the third was initialed
during selection of the Locally Preferred Plian (LPP).

PLANNING OBJECTIVES

Planning objeclives are an expression of public and professional concems about the use of water
and related jand resources resulting from the analysis of existing and future conditions in the study area.
These planning objectives were used in guiding the development of aﬂemalwe plans and their evaluation
for the 1997 to 2047 period of analyses.

Legislation requires that Federal water and related land resources planning be directed at
contributing 1o National Economic Development (NED), consistent with protecting the Nation's environment.
Contribution o NED is achieved by increasing the nel value of the nation's output of goods and services,
expressed in monetary units. NED contributions must also consider the environmental effects of proposed
changes on ecological, cultural, and aesthetic attributes of natural and cultural resources.

Plans formulated as part of this study were evaluated based on their contribution to the National
Economic Development, and they are consisient with protection of the Nation's environment. {n addition
to these National objectives, additional planning objectives evolved from meetings with area residents, from
contact with the local sponsor, Slate and Federal agencies, and from observations made in the area.
Specific needs, desires, and goals of the community were identified. The planning objectives for the Dailas
Floodway Extension General Reevaluation study are as follows:

« Reduce flood damages, provide betler heaith and safety measures, reduce emergency
services, reduce potential for loss of life due to high velocity flows, reduce isolations caused by
flood waters, reduce overtopping of bridges and roads along the Trinity River, and reduce the
loss of jobs and/or wages caused by flooding from the Trinity River within the city of Dailas.

« Preserve and protect existing environmental and aesthetically pleasing areas and maintain, as
much as possible, the existing vegetalion and wildlife habitat aiong the Trinily. The channeal
portion of the Trinity River is possibly the largest remaining natural channel within Dallas.

= Preserve and/or proteci historically and culturally significant areas.
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PLANNING CONSTRAINTS

in order io provide direction for the pian formulation efforts, maximize good impacts, minirnize bad
impacts, and reflect restrictions of ihe General Investigation Program, the following consfraints were taken
into account;

=  Flood control projects which solve problems in one area but compound them in others should
be avoided, unless overriding public interest favors implementation of such a plan.

« Total benefits must exceed total costs for a plan to be implemented with the Corps of Engineers
as a participant, uniess a specific exception is granted to allow such participation.

FORMULATION AND EVALUATION CRITERIA

Consideration was given to economic, social, and environmental impacts for each alternative during
the development of long term solutions to the flood problems within the Trinity River watershed. Appropriate
Corps of Engineers engineering and design manuals, criteria, and regutations relating to flood control
channels, outlet works, embankment, slreamflow routing, backwaler computation, cost estimates,
environmental mitigation, environmental restoration, recreation features, etc., were used in developing
alternative plans.

TECHNICAL CRITERIA

Aliemative plans must be feasible, practicable, and soundly engineered to provide a project life of
at least 50 years, Existing facilities should be utilized to the maximurn extent possible. The plan should
be complete within #tself and not require additional future improvements other than normal operation and
maintenance, .

_ECONOMIC CRITERIA

The NED objective is the maximization of the economic worth of aiternative plans as set forth in
Principles and Guidelines for Planning Water and Related Land Resources implementation Studies. The
NED objeclive is to increase the nation's output of geods and services and improve national economic
efficiency. For flood control projects, this objective relates to a plan's capability to prevent fiood damages
by comparing the plan's economic benefits with the project cost. The amount that a project's economic
benefits exceed the project cost is defined as net benefits, In the plan formulation process, the plan that
yields the greatest net benefits best meels the NED objective.

The plan selected as the recommended plan should seek to provide a maximum of net benefits,
unless certain provisions can be applied to supercede this criteria. One such provision, stated in Planning
Guidance Letter 87-10, allows a locally preferred plan to be selected as the recommended plan if the plan
yields greater net benefits than any smaller scale alternative. In such instances, larger scale plans need not
be investigated in an effort to identify the NED Plan. The other provision allowing recommendation of a plan
other than the NED Plan involves the granting of an exception by the Assistant Secretary of the Army (Civil
Works). Such an exception may be granted for an economically justified plan when overriding and
compelling reasons favor the selection of such a plan. Recommended plans which are less costly than the
NED Plan would be cost shared on the same basis as the NED Plan. Federal participation in a
recommended plan which is more costly than the NED Plan would be limited {o the Federal share of ihe
NED Pian, unless the increased development is deemed worthy of warranting Federal participation, and is
specified as such in the exception. Cost sharing would then be calculated on the same basis as the NED
Plan.
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Flood Warning. Flood forecasting and temporary evacuation involves the determination of
imminent fiooding, implementation of a plan to wam the public, and organization of assisiance in the
evacuation of persons and some personal property. Notification of impending flooding can be accomplished
by radio, siren, individual notification or by elaborate remote sensor devices. Some type of flood waming
and emergency evacuation effort should be a part of any flood conirol plan. These measures normally serve
to reduce the hazards 1o life and damage to portable personal property. it was not necessary to evaluate
this altemative since the city of Dallas currently has a flood waming system in place.

Flood Proofing. Damage to existing structures can be reduced or eliminated through various flood
proofing measures. These methods protect damageable property by preventing flood waters from entering
the building and/or reaching the contents inside. Flood proofing is mosi easily applied 1o new construction,
and most applicable where flooding is of short duration, low velocity, infrequent occurrence and of shaliow
depths. Flood proofing is usualiy employed in locations where structural flood protection is not feasible or
where collective action is not possible. Typically, flood proofing techniques include waler-tight door and
window seals, raising of structures, installation of check valves on gravity-flow water and sewer lines,
incorporation of seepage controls, and sandbagging of door openings during emergency situations,

Fiood proofing of single-family residences within the floodplain would be impractical in frequently
floocded zones where flooding depths can easily exceed the window sill heights and the structural integrity
is poor. This aliemative could be beneficial {o commercial and industrial struciures. For sfructures located
within less-frequent flood event zones, such measures as sandbagging or altered landscaping adjacent to
entryways could be helpful, since flooding depths would be shallow. However, any method requiring
personal attendance, such as sandbagging, has a low reliability due to occupant absence and the
occurrence of late night floods. The hydrologic characteristics of the Trinity River and the poor structural
characteristics of the residential structures makes it impractical to implement the oullined flood proofing
lechniques. .

Raising Structures fn-Place. One method of flood proofing evaluated in detail was that of
raising the structures at their existing site. This plan is most applicabie where a limited number of structures
are receiving a large portion of the total flood damages along a given stream reach. However, there is still
the potential for loss of life with this aitemative, since flooding could easily exceed the level of proteclion
provided and residentis are apt to ignore or respond slowly to wamings.

The city of Dallas participales in the Federal Emergency Management Agency (FEMA) floodplain
management program. Requiremenis of the program specify that certain regulations be incorporated inlo
the code of any community participating in the National Flood Insurance Program. One of these regulations
stipulates that any substantial improvement made to an existing structure located within the 100-year
floodplain should also elevate the structure at least 1 foot above the 100-year flood elevation. Substantiat
improvement is expressed as the cost of struciural repairs equivaleni to at least 50 percent of the structure's
fair market value. Therefore, structures within the 10-year floodplain wouid have {o be elevated al least 1
foot above the 100-year flood plain, or an average of about 4 feei above iheir existing finished floor
elevations,

Many of the structures in the study area's 10-year floodplain were built in the 1940's or 1850's.
Frequent flooding over the structure life has contributed to the dilapidation of these struclures. Many of the
residential structures do not have the structural integrity required to undergo mising. Furthermore, for those
structures which might survive raising in place, the number of feet they would have to be raised is cost
prohibitive, could induce damages on adjacent property, and would not be aesthetically pieasing. The
majority of the commercial and industrial propertles are already elevated 5 feet above ground level and the
nature of these businesses mekes it impraclical to be raised above the 100-year floodplain. Based on the
above findings, a raise-in-place plan was determined to be infersible for this study area.

Relocation. Plans for struclure relogetion would move the existing frequently flooded struciures
from the fioodplain 1o a non flood-prone site. The practicality of this measure depends on the frequency of
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In reach 2, about $154,300 in annual damages would be eliminated with the permanent evacuation
of § cornmercial structures. The first cost for this plan is estimated at about $874,800. The annual costs
~ and claimable annual benefits are $75,800 and $145,800, respectively, with a resultant benefit-to-cost ratio
of 1.9 and excess benefits of $69,800.

In reach 5, an estimated $419,000 in annual damages could be eliminated with the evacuation of
only 2 commercial structures. The first cost for this plan is estimated at about $580,30C. The annual costs
and claimable annual benefits are $50,800 and $410,800, respectively with a resultant benefit-to-cost ratio
(BCR) of 8.1 and excess benefits of $360,000. The benefits derived in this reach signal the need for
additional investigation to obtain empirical flooding evidence associated with the contents in these
structures. :

In summary, the permanent evacuation plans were found to be economically feasible for 7
commercial structures. Total damages would be reduced by 12 percent in the immediate study area. The
combined plans would have an estimated project firsi cost of $1,455,100. The total annual costs and
benefits would be $126,600 and $556,400, respectively. The resultant BCR would be 4.2, with excess
benefiis of $422,800.

The Uniforrn Relocation Assistance Program requires that displaced property owners be
compensated for losses attributable to evacuation. A maximum of $22,000 is allowed for residential
structures to cover moving expenses, iemporary lodging, and 1he cost o obtain housing in accordance with
Federal guidelines. Maximum relocation expenses have not been set for commercial/industrial structures.
These costs would be 100 percent non-Federal. .

The local sponsor desires recreational facilities; however, a specific recreation design was not
considered at this point since the BCR is greater than 1.0, and the structures are randomly located
throughout the flood piain. It is recognized that individual structures may be selected for evacuation in
conjunction with other flood control measures. )
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L evee Plans Investigated. Levee designs providing 100-year and SPF levels of protection were
investigated for the east and west banks of the Trinity River between the existing Dallas Floodway Levee
System and U.S. Hwy. 75 (Central Expressway). Figure 4-3 shows the general layoul of these levees.

Lamar Street Levee: This levee would be constructed along the east bank with an average
SPF height of about 27 feet, with 1v:3.5h side slopes, and a length of about 2.5 miles. The 100-
year levee wouid consist of a series of small levees with a typical height of about 15 feet
including freeboard, and an aggregate length of about 13,200 feet.

Cadillac Heights/Treatment Plant Levees: Constructed along the west bank of the Trinity
River between the Cedar Creek confluence and Hwy. 75, these investigated levees are referred
to as the Cadiliac Heights Levee (Reach 5) and Central Wastewater Treaiment Plant (CWWTP)
Levee (Reach 8). The average height would be about 25 feet for the SPF levee and 15 feet for
ihe 100-year levee, including freeboard. The total length would be aboul 1.3 miles.

As shown in table 4-3, individual annual levee costs would be supported by the annual benefits.
it was not considered practical to construct single levees along the east or west bank of the Trinity due to
induced damages which would occur along the opposite bank. However, as a combined tevee system,
induced damages to the existing Dallas Floodway produced negative net benefits. Levees providing 100-
year levels of protection 1o the Lamar and Cadillac Heights areas would raise waler surface elevalions at
the downstream end of the existing Ficodway by 0.3 feet. Comparalively, SPF levees would raise water
surface elevations 0.6 to 2.0 feet, assuming the event occurred within the Floodway. Therefore, the
conclusion was reached that construction of levees would require a relief channel or swale to offset the
effects to the existing Floodway.

Table 4-3

Summary of Levee Alternatives
{June 1993 prices, 8.0% interest, 50-year period of analysis)
(Millions of Dollars)

100-Year Lamar $9.0 $.8 $1.5 18" $0.7

100-Year Cadiliac | $9.1 $.8 $1.2 1.5 $0.4

SPF Lamar $14.6 $1.3 $2.2 1.7 $0.9

SPF Cadillac/ $29.3 $2.6 $2.8 S $0.2
CWWTP

All 100-Year $18.2 $1.6 $26 1.8 ($1.1)

All SPF $43.9 $3.9 $1.8 0.5 ($2.1)

Vegetation Management Plan Investigated. This plan would clear non-endangered species
underbrush from the downstream end of the existing Dallas Floodway to Loop 12. The width of the ciearing
would extend approximalely 1,000 feet from the centerline of the river to both the east and wes! banks,
leaving an overstory of tree cover above 20 foot. Although some selective clearing and pruning would be
required, there would be an atiempt to leave a 100-foot wide buffer zone for riparian habilat aiong both sides
of the river channel. Small parcels of the understory (shrubs and other vegetation of approximately 3-5
acres in size) would be left in their existing state throughout the 2,000-foot area. All remaining understory
vegetation would be removed. Hydraulic performance of this altemative demonstrated the significant impact
of vegetation on the water surface elevations. The alternative was removed from consideration due 1o the
requirement for expensive, intense maintenance, and the significant impact to environmental resources
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which this plan would cause. However, hydraulic {findings regarding the impact of vegetation removal
initiated development of the swale aliernative.

Swale Plans Investigated. An economic analysis was conducted to asceriain the performance of
overbank swales. These grass-lined swales would be divided into lower and upper swales, with the dividing
line at the IH-45 river crossing. Various swale sizes were investigated, including average bottom widths
(BW) ranging from 300 - 1,500 feet The swale plan wouid also include clearing the site of all non-
endangered species vegelation. These swales are shown in figure 4-4, and described below. Figure 4-5
shows a typical swale section.

Lower Overbank Swale: This swale would exlend from Hwy. 310, beginning at least 100' from
the edge of the east bank, downstream to about 2,000 feet below Loop 12, for a total length of
17,300 feet, or 3.3 miles. The lower swale would be designed with a slope of .0005 ft/ft.

Upper Overbank Swale: This swale would be designed to work in conjunction with the lower
overbank swale 10 maximize channel refief. The length of the upper swale would be about
7,800 feet, or 1.5 miles, and would extend from the confluence of Cedar Creek, at the upstream
end, to the river crossing of 1H-45.

The Mullipte Object Management (MOM) approach was incorporated into the design of the swales
{o avoid and minimize environmental impacts. The wider swales would impact the higher quality habitat to
a greater extent than the 300- to 500-foot swales. Fragmentation of habitat would be unavoidable and would
require significant mitigation. Approximalely 3,200 acres of land would be required to offset the
environmental impacls. All swale sizes were economically feasible, with benefits ranging from about $7.8
million to $11.0 million. The results of the analysis of the swale alternatives are shown in table 4-4, As
shown, the 1,200-foot BW swale would produce the greatest net benefits among all the swale plans, and
among all the alternatives evaluated in the 1991 to 1993 time peniod.

Table 4-4
Summary of Swale Alternatives
{June 1993 prices, 8.0% interest, 50-year period of analysis)
(Millions of Dollars)

13 NS L3 2

300' BW $15.2 $1.4 $93 6.6 $7.8
500' BW $21.6 $1.8 5115 6.0 $9.5
600' BW $23.7 $2.3 $11.8 5.2 $0.5

$54.8
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Recreation Plan investigated. Benefits for the initial recreation pian were derived based on Region
4 facility needs and carnrying capacity factors exiracted from the Texas Outdoor Recreational Plan (TORP).
Since the TORP does not identify a net need for picnic facilities, benefits were calculated only for the trail
system. This project would generate at leasl $1.0 million in annual recreation benefits. The total estimated
project first cost for the recreation plan would be abouil $8.8 million, with a resulting BCR of 1.2. These
recreation features could be adapted to any of the proposed swale aliernatives.

Summary of Initial Alternatives

The costs and benefits associated with the most feasible plans investigated from 1891-1993 are
summarized in table 4-5, not including recreation. The results of these analyses served as the basis for
identifying the preliminary NED Plan and as an aid to the local sponsor in the selection of a locally preferred
plan.

As shown in the tabls, the 1,200-foot bottom width upper and lower swale alternative was identified
as the plan producing the greatest net benefits. The general layout of this plan is shown in figure 4-6. An
optimization curve is presented in figure 4-7. The net benefits were calculated at $11.0 million based on a
first cost of $43.8 million. Accordingly, this plan was designated as the NED Plan and carried forward in the
formulation process.

Table 4-5
Summary of Economic Analyses of Investigated Plans

1991-1993 (Flood Control Only)
{June 1993 prices, 8.0% interest, 50-ysar period of analysis)
{Mitlions of Dollars)

Non-Structure: $1.46 $0.13 $0.56 4.2 ! $0.4

7 Individual
Structures
Channels: $52.1 $5.0 $1.9 2.4 $6.9
150' BW
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iN-PROGRESS REVIEW MEETING

Subsequent to the preceding analyses and designation of the preliminary NED Plan, an in-progress
review (IPR) was held on July 19, 1993, with representatives from Headquarlers, U.S. Army Corps of
Engineers (HQUSACE), Southwestern Division (SWD), and the Fort Worlh District (SWF) in attendance.
The major pertinent discussions, concems, issues, and concurrences included the following:

Proposed Section 215/104 agreements regarding credit to the local sponsor for non-Federal
construction of the Rochester Park Levee and modifications {0 the CWWTP Levee were
deemed invalid due to the timing of the requests andfor lack of prior approval from the Assistant
Secretary of the Ammy (Civil Works). To receive credit, the local sponsor must seek Legislative
approval.

initial guidance received August 21, 1992, specified a risk-based analysis would be required
only for levees. Subsequent guidance, however, directed risk-based analysis be accomplished
and integrated into the analysis regardless of the alternatives.

FINAL ANALYSIS OF NED PLAN

Key Revisions and Assumptions.

During this phase of the plan formulation process, the following revisions were made regardmg
engineering and economic parameters:

The hydrology model developed for the Upper Trinity River Feasibility Study was approved for
use in this study, thereby ensuring compatability of the results of this analysis with future Upper
Trinity River studies. The revised hydraulic mode! included computed probabiiity water surface
elevations, incorporated the effects of extending the 100-foot benched channel within the
existing Floodway, and assumed design grade for the levees in the existing Floodway. In
addition, updated aerial photography was used 1o estabilish digital topography.

Current floodplain investment data was gathered through field surveys and from the Dallas
County Appraisal District.

A risk-based analysis was incorporated into all assumptions and benefit calculations.
Traditionat expression of the frequency of fiood events has been in terms of the recurrence
interval in years, such as, the *100-Year Flood". The more appropriate expression of the
probability of a particular flood magnitude is in terms of "percent chance exceedance”,
especially as it relales to a risk-based analysis. Therefore, the “100-Year Flood™, which is
defined as "the magnitude of flooding which has a 1 percent probability of being equaled or
exceeded in any given year would be expressed as the "1 percent chance flood". For
comparison purposes, the nine flood events compuled for this study, traditionally referred to as
the 1-year, 2-year, 5-year, 10-year, 25-year, 50-year, 100-year, 500-year, and the Standard
Project Flood (SPF), would be referred to, in probabilistic terms, as the 99 percent, 50 percent,
20 percent, 10 percent, 4 percent, 2 percent, 1 percent, 0.2 percent chance flood, and the SPF,
respeclively. Although the analyses contained herein were performed as risk-based analyses,
results of these investigations are expressed in traditional terms for the benefit of the reader.

Cost data was updated to reflect October 1995 prices and level of development, and the
prevailing Federal interest rate of 7.63 percent was applied to the economic analyses.
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Investigated Structural Alternatives

Revised Swale Plans Investigated. Examination of the results of the preliminary investigations
indicated that the majorily of benefits for the 1,200-foot swale would be realized in the existing Floodway.
Smaller swales, while not providing as many upstream benefits, would yield benefits in the immediale study
area at significantly reduced costs, and would cause fewer adverse impacis to environmental resources.
Also, in accordance wilh the request of the local sponsor, a wesi bank alignment for the lower swale was
considered.

The upper swale alignments developed In this phase of the study would be designed to work in
conjunction with a lower swale to maximize channe! relief and minimize envircnmenial damage. The
investigated upper swale would have an approximate 300-foot bottom width and would extend from the
Cedar Creek confluence to the oxbow near iH-45. The complementary lower swale would consist of an
approximate 500-foot botiom width swale, aligned between Loop 12 and |H-45, and traversing either the
Linfield Landfill or the historic Joppa neighborhood, as shown In figure 4-8 and described below:

Linfield Swale: In conjunction with the upper 300-foot swale, this alignment woutd consist of a 500-
foot bottom width channel beginning at Loop 12, at the Sleepy Hollow Golf Course, and extending
through the Linfield Landfill. The maximum depth would be about 30 feet, with a minimum depth
of aboul nine feet. Preliminary HTRW investigations indicale manageable levels of contaminants
within the landfill. This alignmeni would reduce damages in the study area and raise the level of
protection in the existing Floodway to the 500-year frequency.

Joppa Swale: This plan would consist of a 500-foot bottom width channel beginning at Loop 12,
at the golf course, and would pass through the Joppa neighborhood, thereby avoiding the Linfield
Landfill. This atignment would displace approximately 17 residenis and impact about 68 structures.
This alignment would also traverse a lame pond previously used as a gravel pit, and a parcel of the
Southem Pacific railroad property which has been cited as an illegal dumping area. This alignment
would reduce damages in the study area and raise the level of proteciion in the existing Floodway
lo the 500-year frequency. This neighborhood, however, is located outside the floodplain.

Adverse environmental impacts would be significantly reduced with either of these wesl bank
alignments when compared to the east bank alignment as proposed in the 1,200-foot swale plan. Flood
damage reduction benefits would be similar with either of these west bank slignments, each reducing
damages in the study area by more than 30 percent and in the existing Floodway by more than 20 percent.
While the preliminary cost eslimates for going through the landfill would be comparabie with costs
associated with relocating and abating contaminated areas within the Joppa neighborhood, the Linfield
swale, in conjunction with the 300-foot upper swale, wouid produce greater net benefits than the Joppa
swale. Opposttion to disrupting the Joppa neighborhood and the historic, culiural nature of the area
prompted the city to requesi further refinement of the Linfield swale to optimize benefils and o incorporate
wetlands and vegetation within the swale. This request was used by the design team to incorporate the
chain of wetlands concept into both the upper swale and lower (Linfieid) swate.

The Chain of Wetlands altemative would ulilize the best identified swale plan (300-foot upper swale
and 500-foot Linfield swate), but would also include connected wetlands and pockets of sparsely planted
trees within the open grassy areas. The average depth of the swale would be aboul 2 feet, with the wetland
areas approximalely 2 - 4 feel deep. The vegetated areas would contain about 10 irees per acre. This plan
is shown in figure 4-8.

Comparative costs and benefits for the above mentioned altemnatives are presented in table 4-6.

As shown, the Chain of Wetlands altemative would provide the greatest amount of net benefits, and was,
therefore, carried forward in the formuiation process.
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Summary of Revised Swale Alternatives
{October 1995 prices, 7.63% inferesf, 50-year period of analysis)

'.ﬂ-.

300' / 500" Linfield

Swale

Table 4-6

(Millions of Dollars}

300'/ 500" Joppa
Swale

NED Plan Determination

Due to the revisions to hydrology and economic models in this phase of plan formulation, and due
to the similarity of benefits between the 800-foot swale and the 1,200-foot swale in the preliminary
formulation phase, both of these aiternatives were carried forward for further analysis. The 1,200-foot swale
was designaled as the preliminary NED plan in 1993. The Chain of Wetlands was carried forward from the
more recent studies due to the sponsor’s interest in including wetland features. Also included in this array
of altemalives was the Chain of Wetlands Plus SPF Levees alternative, due to indications that this plan
would be the most likely candidate for being selected as the LPP. This alternative would inciude the addition
of SPF levees on both sides of the river, at Lamar Street and at Cadillac Heights, as shown in figure 4-10.
Tabie 4-7 presents the array of alternatives investipated in the final determination of the NED pian.

Based on applicable criteria, the 1,200-foot swale would produce the greatest net benefits and was
designated as the NED plan. As shown, the NED plan would have net benefits of $8.6 million and a first

cost of $47.5 million, without recreation,

Final Array of Alternatives - NED Plan
(October 1995 prices, 7.63% interest, 50-year period of analysis)

Table 4-7

(Miflions of Dollars)
900' BW Swale $40.7 $3.7 $11.6 3.2 $7.8
Chain of Wetlands $50.8 $4.2 $9.4 2.2 $5.2
Chain of Wetiands $82.6 $7.2 $11.5 1.6 $4.3
with SPF Levees
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SELECTION OF THE LOCALLY PREFERRED PLAN

The selection of the Locally Preferred Plan (LPP) began during the development of the NED plan.
Many of the altematives developed by the Corps were deemed worthy of further investigation as potential
candidates for the LPP. Following HQUSACE and SWD approval of the preliminary plan formulation
process, a series of informal discussions and meetings were held with the city and local interest groups to
seek public input for various alternatives, The following issues were deemed worthy of further consideration
and resolution:

+ Due 1o the presence of pristine bottomland hardwoods on the east bank in the lower swale area,
and the subsequent public input regarding the adverse impacts a 1,200-fool swale would have
in this area, further studies were requested by the city.

» The city requested an evaluation of a west bank alignment for the lower swaie.

« The city requested that the plans incorporate environmental restoration and recreation features
into the flood control options.

» The city sought maximum flood protection for the area residents by consiruction of SPF levees
along Lamar Streel and the Cadlillac Heights and wastewater treatment plant areas.

NON-STRUCTURAL ALTERNATIVE

The non-structural analysis performed in the preliminary phase of the study investigated the
feasibility of evacuation of individual structures within the study area. These investigations revealed only
seven siructures scattered throughout the floodplain could be economically justified for acquisition. Such
a plan was not adopted because it did not adequately address the area’s flood problems and did not offer
a comprehensive solution. Given these findings, an evaluation of non-structural buyout options from an
entire flood zene perspective was performed. Table 4-8 presents a summary of the economic analysis for
the evacuation of all structures within various flood zenes.

Table 4-8
Economic Analysis of Flood Zone Evacuation Plans

(October 1996 prices, 7.63% interest, 50-year period of analysis)
(Mitlions of Dofltars}

0-2 Year 0 $0.0 $0.0 $0.0 Y $0.0
0-5 Year 13 $13.0 $1.1 $0.9 0.8 ($0.2)
0-10 Year 37 $24.0 $2.0 $1.2 0.6 ($0.8)
0-100 Year 508 $80.0 $5.8 $1.3 0.2 ($4.5)
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including expected higher costs for real estate and for removatl of hazardous, toxic and radiological wastes
(HTRW).

When comparing these alignments, it is noted that the initiai (eastern} alignment would require
acquisition of 940 acres of addilional land, at an estimated cost of approximately $4.6 million, to mitigate for
impacis to 280 acres of high quality forested areas. The revised (weslem) alignment would impact 287
acres of lower quality trees, but would require only 635 acres of mitigation, at an estimated cost of
approximately $3.1 million. The tower quality forested areas impacted by the westem alignment would
require significantly iess mitigation,

Environmental Restoration (Wetlands)

The proposal to modify the flood swale for restoration of shallow water and emergent wetlands was
developed to provide values to fish and wildlife resources, pimarily migralory waterfowl, shore and wading
birds that utilize the Trinity River comridor as part of the spring and migratory flights. The wetlands would be
managed primarily as moist soil unils that would optimize production of insects, seeds, tubers and vegetative
structures 1o support several wildlife species during-times of critical energy needs. Evaluation of existing
constructed wetland features in the area indicated that it was desirable to consider the possibility of using
a permanerd water source, such as the existing Central Wastewater Treatment Plant effiuent, to assure that
water for flooding the wetiand cells would be available when needed for wildlife usage. An analysis
comparing construction of the wetlands wilth and without a dependable water supply was made.

The design for the proposed restoration plans was developed based upon exiensive inpul from the
U. 8. Fish and Wildlife Service (USFWS), literature on wetland development in the Trinity River Basin, and
from consultation with other biologists within the Cormps of Engineers familiar with deveiopment of wetlands
within this ecoregion for promotion of fish and wildlife benefits. Aside from development of gradual side
slopes and provision of a deep permanent waler pool, the major characteristics which promote optimized
environmental benefits are the ability to reguiate water tevels wilh control structures and ability to provide
flooding at proper periods during the year. The wetiands as proposed for the chain of wetlands, with control
structures and a pumping systemn designed fo deliver water from a continuaily available source, reflect
oplimized conditions based upon the available local expentise.

Table 4-9 reflects development of the weflands without the capability to provide water from a local
permanent water sourca, Based upon existing hydraulic models, il was determined that a flow of
approximately 8,000 cubic feel per second woutd provide overbank flows sufficient to flood the wetiands.
Based upon watershed charactenstics, it was delermined that the overbank flood events would coincide
with local rainfall sufficient to fill the wetlands and would thus be a good estimator for frequency of flooding
without the use of a pumping system. Hydraulic and hydrologic analyses indicate that approximately 67 %
of the time, there would be sufficient water available under natural conditions, during the spring and aarly
summer, to flood the wetlands and stimulate inilial growth of emergert and moist soil plants along the
perimeter of the wetlands. However, it was found that a flooding event would occur only 5 % of the time
during August to irrigate and promote optimum seed produclion of wetiand plants. Flooding would occur
appraximately 40% of the time during the Oclober to January period, when food and cover produced by the
wetlands vegetalion would be critical for migratory waterfow] and shorebirds. From lhese data, the average
habitat suitability was adjusted to reflec] the effect of reduced flooding on the wellands. It could additionally
be argued that the actual average size of tha wetlands would also diminish significantly. Considering
suitabiilty values only, there would remain an increase in average annual habitat units in this aliemative,
however, approximately 83 % of the values would be attributed to the grassiand portion of the complex and
less than 16 % of the vaiues would be atiributable to the wetland portion. The average habitat value of the
permanent water feature would be almost totally lost because of the [ow frequency of flooding that occurs
naturally during the surnmer months.

The wetland complex, as proposed wilh dependable water supply available (Table 4-10), would
provide significant increased fish and wildlife resources values, as indicated by the increases in habilat
values of the pemmanent water, emergent wetlands and grassland portions of the complex. The plan would
provide for development of 123 acres of emerpent wetland, which would yieid over 117 average annual
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habitat unils, and would more than triple the total resource values over the fiood damage reduction swale
as it would exist without the proposed emergent wetland compiex development alternative. By contrast, the
chain of wellands without a dependable source of water would provide for development of only 83 acres of
emergent wetland, providing only 19 average annual habitat units for the priority emergent wetland
resources, This analysis shows an increase of 48% in acres and a 516% increase in average annuai habitat
units of emergent wetlands atiributable to a dependable water source.

Cost Effectiveness And Incremental Analysis. While an economic standard has been set that
requires a justifiable flood damage reduction plan to have economic costs be no more than the economic
benefits, a similar scale does not exist for environmental restoration proposals due to the fact that; although
cosis are measured in doliars expended, benefits are measured in terms of environmentat cutputs, such as
habitat units, acres, eic., that preclude development of a benefil to cost ratio to eliminate undesirable, non-
supporlable project alternatives, Cost effectiveness and incremental analysis techniques, as reported by
Robinson, et al. 1985, are useful tools for the decision maker {o eliminate poor alternatives and to guide the
thought process in determining which project afternatives would be supportable when environmental output
levels continue to increase with increased expenditure of economic resources.

Cost Effectiveness of Emergent Wetland Restoration. The procedures outlined by Robinson,

et al. (1995} were followed {o evaluate the environmental benefits and costs of the two broad environmental
resloration alternatives for the proposed chain of wetlands. These alternative management plans include
providing necessary water when need to optimize fish and wildlife benefits to the proposed emergent
wetland complex. This analysis evaluates the benefits that would be derived from the wetland complex
relying on naturally occurring weather events versus a pumped supply to provide water for the wetlands.
Oulput information used in the analysis were derived from tables 4-9 and table 4-10. An operation and
maintenance cost of $50,000 was estimated for the alternative with a dependable water source, and $35,000
for those without dependable water.

Pertinent information related to the cost effectiveness for the two action altematives and the no
action alternative are displayed in table 9 of Appendix F. Initial analysis indicates thal both action
alternatives are cost effective in that both provide benefits and that the slightly more expensive plan with
dependable water supply provides higher environmental output than the less expensive plan.

The plan without dependable water supply provides a net increase in benefits over the no actlion
altemative, at an average annual cost of $8,678 per average annual habital unit (AAHU}, which appears to
be more costiy on average than would be expected in this ecoregion. The benefits of adding a dependable
waler supply are clearly demonstrated by the analysis. For an additional annual cost of $30,503, an
additional 130.77 AAHUs can be developed. Furthemmore, evaluation of the data indicaies that the best buy
would the allemative providing dependable water, enabling optimum management of the wetiand complex.
The no action plan as well as the alternative providing the swale with the wetlands without the capability to
provide waler when needed provide habitat, the majority of which is associated with the grassland portion
of the complex. This scenario, with minimal resource vaiues attributabie to the wetlands proper, does not
. provide restoration of priority habitat and should not be considered further., The emergent wetland
restoration pian which includes provision of a dependable water supply appears to be justified based upon
the analysis conducied
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Table 4-10 _
Chain of Wetlands Habitat Evaluation, with Water Supply Available for Management

Grassland/ 105. 333 0.25 0.90 26.25 " 20.97 165.99 68.86 0.25 090 41.50 62.06
Forbland
Permanent 18.03 0.95 0 17.13 27.40 0.95 0 26.03
Water
Emergent 53.71 0.95 o 51.02 §9.59 0.95 0 86.11
Wetlands

Total 26.25 98,12 41.50 154.20
Grand 67.75 252.32
Total

Notes: With Flood Control Only reflects on-site conditions if only the flood conirol portion of the swale were constructad.
" Projected with Chain of Wetlends reflacts profected conditions with welland restoralion superimposed on flood conirol project.
Grand Tolal is the sum of the Upper and Lower Swale valuss.
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Incremental Analysis of Emergent Wetlands by Cell. Since both action alternatives are
considered to be cost effective, further analysis is necessary to determine the optimum extent of

environmental restoration through construction of emergent wetlands that is warranted. As in the analysis
used to demonstrate that provision of dependable water was desirable and justifiable, an analysis was
conduced to determine if the entire chain of wetlands was justifiable or if onily a portion of the complex
should be constructed and managed. The chain of wetiands, as proposed and evaluated, could contain
from one to seven cells (See Figure 2 of Appendix F, and Plates C-21 through C-29 of Appendix C) that
would be connected to the water source. A series of water distribution and control structures would be used
io manage the emergent wetlands for optimum habitat output. For this analysis, the celis were named in
alphabetical order, with the uppermost or northern wetland ceil named Cell A, with the most southerly
located cell named Cell G. The detailed incremental analyses for each cell is presented in Appendix F, the
results of which are shown in table 4-11.

Table 4-11
Incremental Analysis of Environmental Restoration Plan

No action 0 68 N/A N/A N/A
CellD $63,349 75 $ 63,340 +7 $9,050
CellC : $ 94,688 98 $ 31,339 +24 : $1,306
CelisD and E $180,927 | 135 $ 86,239 +36 $2,396
CellsC,D, E $255,615 166 $ 74,688 +31 $2,409
and F

Cells A, B, C, $332,532 | 196 $76,917 . +30 $2,564
D, EandF

Cells A, B, C, | 5497,3680 | 252 $164,828 +56 $2,943
D.E,FandG :

Summanry - Environmental Restoration Plan. The planning goal for environmental restoration for
the proposed project area was to develop a wetland complex providing maximum wetland and related
deepwater and grassland habitat gains within the confines of the proposed swaie area in a cost effective
manner. The proposed restoration plan should not cause additional unacceptable impacts to fish and
wildlife resources, nor should it cause impacts to flood damage reduction benefits within the study area, or
preciude the development of any additional flood damage reduction actions that might be needed in the
future. The seven cells that were designed individually meet all criteria, except they do not maximize total
restoration output of important habitat (emergent wetiand) that could be achieved. The cost effectiveness
and incremental cost analyses was conducted to assist in the determination of whether the plan that does
maximize total habitat output (plan with all seven cells) is cost effective and, based upon its incremental cost,
should be supported as the recommended environmental restoration plan.

By analysis, it was determined that the plan with all seven cells is cost effective, as were the other
five action plans, and these alternatives were carried forward for the final incremental analysis (Table 4-11).
Alil seven of the final alternatives were considered viable alternatives that must be carefuily evatuated under
the question, “Is this level of output worth the cost?” The analysis conducted shows that for ihe six action
pians that remained after prior screening, environmental benefits increased with each successive increment
of wetlands added. Additional increments of wetland restoration, if designed, would likely also continue to
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show increased output; however, other planning constraints would be exceeded, For exampie, additional
emergent wetlands could be designed for location off the fiood control swale but this could only occur at the
expense of bottomland hardwood habitat that is nationally recognized for its imporiance. Restoration
activities should not result in damages that would require environmental mitigation. Studies in the upstream
area of the existing Dallas Floodway have only recently begun under separate authorities and it would be
imprudent to design emergent wetiands in that area prior to completion of necessary engineering studies
{o determine needs for that reach of the system.

Therefore, within the constraints of this project and planning area, it appears that the deveiopment
of the complste chain of wetlands would achieve the goal of maximizing emergent wetland habitat within
this area without violating other developed criteria. Going beyond the no action alternative is refatively
simple in that a determination has been made that environmental needs are present in the basin that can
be obtained by project construction. The output of 68 AAHUS for the no action aliemative was based upon
the nalive grassland complex that would result from construction of the flood damage reduction swale, and
would essentially provide no benefits attributable 1o emergent wetlands, the priority output. The next
incrernent, or the first aclion proposal, construclion of Cell D alone, produces only 7 AAHU at a relatively
high cost due to the initial high cost of providing the water supply infrastructure and the relatively small size
of the Cell. The next measure, construction of Cell C, provides an additional 24 AAHU at a cost of $1306
per AAHU. Additionally, these two increments represent the first in a logical implementation sequence upan
which all other cells are dependent. .

The remaining allematives, as listed, continue 1o provide additional output. Again, the average cost
of $2,564 per added AAHU for the plan which includes wetiand Cells A through F, and intermediate plans
are judged to be worth the additional expense to gain the additional environmential output. The final
altemnative, which includes all cells, causes need for additional thought in determining whether the additional
expense in adding Ce!l G to provide an additional 56 AAHUSs, at an incremental average cost of $2943, is
worihwhile. For comparisen purposes, an analysis conducted for a similar emergent wetland complex
developed on Corps lands for mitigation of another project indicates that the incremental addition of this cell
to the pian is warranted.

Following guidance by Robinson, et al., the tendency to select the plan that minimizes average cosl,
or in other words, is most efficient in production has been bypassed. Instead, a rational decision has been
made based upon careful examination of the costs and benefits of all potential combinations of wetland
cells. The final aray of allematives was examined in the same manner as if a NED plan were being sought.
In our evalualion , the incremental environmental outputs continued to rise with increased expenditure of
economic resources. The cap or limit 1o development of additional alternalives with more wetlands was
based upon environmenial constraints that precluded developmenl of additional emergent wellands,

In addition, very few opportunities of this magnitude exist to develop emergent wetlands as
proposed in the chain of wellands, particularily when considering the other non-habital benefits such as waler
quality, aesthetics, sightseeing and possibly other recreational benefits that could be attributable to the

emergent wetland complex fealures of this multi-objective plan. The increase in habital that would be.

obtained by addition of Cell G appears io envircnmentally, economically, and socially justifiable. Therefore,
the enlire wetland complex, with Cells A through G, is included in the environmental restoration plan.

Summary

The Chain of Wetlands Plan is, therefore, defined as the westernmost aligned swale, as described
above, into which a connecied series of wetlands would be developed and managed utilizing treated effiuent
from the CWWTP as a source of water, when needed, to supplement overbank flows from the Trinity River.
The Dallas City Council, in response to the public opposition voiced against the NED Plan, and in support
of the multi-objective outputs of the Chain of Wellands Plan, voted to adopt the Chain of Wetlands Plan as
the initial LPP on August 28, 1896, The total first cost of this plan was estimated al approximately $68.2
million, of which $48.9 million would be for flood control, $10.1 million would be for environmental
restoration, and $9.3 million would be for recreation. This plan would yield average annual flood control
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benefits of $10.8 million, with a flood control benefit-cosl ratio of 1.75. Total net annual flood control benefits
for the Chain of Wetlands Plan would be $4.7 million.

However, intense social and public pressure to provide added flood proteclion in the immediate
study area comparable to that provided to the Central Business Disirict by the existing Dallas Floodway
levees prompted the city to request additional levee solutions aimed at removing more residents and
businesses from flood risk. '

CHAIN OF WETLANDS PLUS LEVEES

Public desires o provide greater flood protection to the neighborhoods downsiream of the existing
Dallas Floodway prompted further, more detailed investigation of plans involving a combination of levees
and channels. In order to provide equitable protection to these areas, the city requested that SPF levees
be designed on both sides of the river in the Lamar Street and Cadillac Heights areas.

Lamar Levee

Initial Alignment. The initial alignment of the Lamar Levee, located on the east side of the river,
would parallel and abut the Southem Pacific Railroad line from Interstale Highway 45 (IH-45) on the
upsitream end to a point jusl upstream of S.H. 310 on the downstream side. Upstream of iH-45, the levee
alignment would move away from the railroad and connect to the east levee of the existing Daltas Floodway.
On the downstream end, from the point upstream of S.H. 310, the levee alignment would shift toward the
river, follow a high embankment around and under S.H. 310, and connect to the existing Rochester Park
Levee al the east embankment of the Southem Pacific Railroad. This levee alignment, as shown in figure
4-11, would be designed 1o protect all structures on the east side of the Trinity River.

Secondary (Couplet) Alignment. Concurrent studies conducted by the Texas Department of
Transportation (TxDOT) regarding major transportation projects within the downtown Dallas area, including
the current study area and the existing Dallas Floodway, yielded preliminary designs which indicated
conflicts between roadway alignments and levee alignments within the study area might be minimized by
shifting the entire levee closer to the Southemn Pacific Railroad. The upstream end of the tevee would tie
into the east levee of the existing Dailas Floodway, as in the initial alignment, but would shift adjacent to the
railroad much further upstream, near Martin Luther King, Jr. (MLK) Boulevard, thereby eliminating flood
proteciion for all businesses in the area. The downstream end of this proposed levee would remain adjacent
to the railroad downstream of S.H. 310, and would then roughly parallel the railroad and connecl to the
Rochester Park Levee at approximately the same location as proposed in the initial alignment. This
alignment is also shown in figure 4-11.

The investigation of this proposed alignmen revealed several obstacies to feasibility. First, the
alignment would eliminate protection to all businesses between the river and the railroad, thereby reducing
economic benefils derived from the levee. Second, the placement of the levee adjacent to the railroad
would require acquisition of structures along the more densely populated east side of the tracks for
construction of sump areas, thereby furlher reducing economic benefits while increasing project costs.
Third, the proposed alignment undemeath S.H. 310, on the downstream end, would yield no hydraulic
benefit due to the high, existing embankments at this highway, which would restrict conveyance of flood
waters to a greater degree than the levee. Vasl amounts of excavation and bridge construction would be
required to produce hydraulic benefits within this area. For these reasons, the couplet alignment was
eliminated from further investigation. 5

Final Alignment. The next alignment investigated, shown in figure 4-11, would be very similar to
1he initial alignment, with the exception that the upstream end of the levee would be aligned through the
large warehouse structure previously owned and occupied by Proctor & Gamble, but which had essentially
been abandoned since the previous analysis. The acquisition of this struclure was deemed advantageous
for the hydraulic benefits derived from moving the levee further from the river, and for the potential use of
this property as a sump area behind the levee.
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Western - Earthen/Floodwall Option. The intent of this option would be 10 minimize the levee

footprint 1o accommodate placement between the westemmosl 60-inch sewer line and the 120-inch
line, from MLK Boulevard to the Missouri-Kansas-Texas (MKT) Railroad upstream of the CWWTP.
Within this area, the earthen levee would require 3:1 side slopes, a 15-foot crest width and a 8-foot
high concrete floodwall on top. There would be some overburden placed on the sewer lines within
this area. The remaining portions of the Cadillac Heights Levee would consist entirely of earthen
embankmenis with side slopes of 4:1 and crest widths of approximately 20 feet. This allgnment
would also require relocation of the Dallas City Packing barn facility.

A comparison of direct construction costs, preliminary real estate acquisition and relocation costs,
and environmental impacts revealed that these oplions would be economically and environmentally
comparable. However, from an engineering and operation and maintenance standpoint, the risks asscciated
with constructing a floodwall and/or earlhen levee on top of sewer lines would make such options much jess
desirable; therefore, subsequent engineering recommendations endorsed the westem-earihen oplion.

Based on the preceding discussions, decisions were made that further analysis of the Cadillac
Heights Levee would be based on an earthen levee locategd west of the underground sewer lines between
Cedar Creek and the CWWTP, thereby requiring acquisition and relocation of several businesses, including
the meat packing plam. -

CWWTP Levee Tie-in. The proposed new levee, as described above, would be designed to tie into
and utilize the existing CWWTP Levee. Two options were investigated for the CWWTP Levee, as shown
in figure 4-12, and as described below.

Short Option, in this option, the proposed new ievee would tie into the CWWTPF Levee, utilize and
raise the northwest comer of this levee at the plant entrance to SPF levels, and then extend from
the west side of the CWWTP Levee to high ground near the inlersection of Kiest Boulevard and
McGowan Avenue, This short option, in combination with the Chain of Wetlands and the Lamar
Levee, would provide approximately 500-year fiood protection to the CWWTP, as opposed io the
current 140-year protection. The upsiream impacts to the SPF flood elevation at the downstream
end of the existing Dallas Floodway for the short option (including the Chain of Wetlands and Lamar
Levee) would be an overzll reduction of 1.1 feet.

Long Option, The long option would encornpass and provide SPF protection to the enlire CWWTP.
This option would raise the entire CWWTP Levee about 4 feet, except for the northwest comer at
the entrance, and would utilize the atignment of the existing levee system, The long option would
{ie into high ground in the same manner as the short option. The upstream impacts to the SPF flood
elevation at the downsiream end of the exisling Datlas Floodway for the long option {including the
Chain of Wetlands and {.amar Levee) would be an overall reduction of 0.45 feel.

The long option was estimated to cost $3.5 million more than the short option, and would yield a loss
of benefils in the exdsting Dallas Floodway of approximately $0.8 million compared to the short option. Due
to the increased cost and decreased benefits of the long option, the local sponsor would be responsible for
100% of the increased cost. Based on these findings, the city opted to supporl the short option.

Summary. The Cadillac Heighis Levee to be inciuded in the Chain of Wetiands Pius Levees Plan
is defined as a SPF plus 2 foot earthen levee beginning upstream near the confluence of Cedar Creek and
the Trinity River and extending on the west side of the underground sewer lines to the CWWTP Levee. The
short option, as described above, would be utilized around the CWWTP. The average height of the Cadillac
Heights Levee would be about 20 feet, with a length of approximately 2.3 miles.

interlor Drainage
While providing a subslantial degree of riverine flood damage reductlion {o existing properties in the
Dallas Fioodway Exiension study area, the proposed Lamar Street and Cadillac Heights levees would trap

a major portion of the surface runoff from about 1,264 and 337 acres of localized subbasin area,
respectively. Curment Corps policies require that the interior drainage facilities (sumps and sluice oullets)
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Central Wastewater Treatment Plant Levee

The Central Wastewater Treatment Plant (CWWTP) was previously protected by a levee providing
adequate protection from storms with an exceedance probability of 0.02 or greater (50-year). After the flood
event in 1980, when access to the plant was curtailed and a near failure occurred, some difficult decisions
were made. Dallas Water Ulilities estimated $30 million of flood darmages would be incurred for any
overtopping of its levees, not including costs for clean-up, downstream environmental problems associated
with uncontained raw sewage, fines levied by the Environmental Proteclion Agency, and loss of customer
service to the city for the lime the CWWTR is down. Due to the amouni at risk, both monetary and non-
monetary, the city could ill afford to wail for the Federal process. Thus, in 1992-1894, coordination with
Corps officials took place 1o ensure thal the levee placement would be physically compatible with the
alignment of the Authorized Plan, and the levee profecting the CWWTP was upgraded to its current height.
The upgraded levee now provides protection from storms with an exceedance probability of 0.01 (100-year),
with a level of confidence of 66%, which indicales an approximate 140-year levei of protection.

Table 4-12 contains the benefits and actual costs of the CWWTP levee upgrade. Total investment
cost is $14.2 million, with nel benefits of $22,000. yielding a BCR of 1.02.

Table 4-12

Benefit Cost Analysis for the CWWTP Levee Upgrade
(January 1997 prices, 7.375% interest, 50-year period of analysis)

ESTIMATED FIRST COST

__Non:Federat Levee Cost $14,220,000
ANNUAL CHARGES
Interest  $1,048,725
Amortization $30,765
Operalion/Maintenance ($/year) $75,000
o . 20

ANNUAL BENEFITS

Inundation Reduction

$1,085,300
Dallas F 591,208

BLEISKE

% - &7
* The estimated first costs reflect actual expenditures for the CWWTP
Levee upgrade in 1993,

Rochester Park Levee

The Rochester Park Levee was constructed from 1891-1993, following a series of floods that
devastated the area. Public outcry resulted in the city faking immediate action to extend protection to the
citizens most vulnerable 1o flooding. Sufficient funds were not available to construct the entire eastern levee
(referred to in this text as the Lamar Levee), so the city built only a portion of the system following the
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alignment proposed in the Authorized Plan, to the extent possible. In order to provide the maximum
protection possible with the funds available, the upstream portion (tail) deviated from the alignment and tied
back to high ground in as short a distance as possible. As a stand alone project, the Rochester Park Levee
is not economically justified, yielding a BCR of about 0.5.

Construction of the remainder of the Lamar Levee, as proposed in the Chain of Wetlands Plus
Levees Plan, would mean that aboul 4,500 feet of the upstream portion of the Rochester Park Levee would
be abandoned, i.e., it would be physically incompatible with the Lamar Levee. The downstream portion of
the levee, however, would be fully utilized as part of the system,

Since only a portion of the Rochester Park Levee would qualify for credit under the criteria of
physical utilization, economic viability of this piece was tested as part of the Lamar Levee system. An
evaluation of the benefits and costs for the Lamar Levee system, with the compatible portion of Rochester
Park included, shows the system to be justified as a second added element to the Chain of Weilands swale.
These benefits and costs are provided in table 4-13. Note that the creditable portion of Rochester Park was
estimated at approximately $8.9 million, and is shown in the line item entitled "“Non-Federal Levee Cost".

.

Table 4-13 .
Benefit Cost Analysis for the Lamar Levee System

(Including the Compatible Portion of Rochester Park Levee)
{January 1997 prices, 7.375% interest, 50-year period of analysis)

i

gation S HTRIWCHste. & Ihcrenienta
ESTIMATED FIRST COST $15,631,200
Annual Interest Rate 0.073750
Project Life (years) 50
Construction Period {months) 24
Compound Interest Factor 25.77523
Capital Recovery Factor 0.0759135
Interest During Construction $1,166,944
Non-Federal Levee Cost $8,900,000
|_investment Cost __$25698.144
ANNUAL CHARGES
Interest $1,895,238
Amortization $55,598
Operation/Maintenance {$/year) $181,000
JANNUAL BENEFITS
Inundation Reduction $1,061,700

isting Dallas Flood

5

* The estimated first costs reflect actual expenditures for consiruction of
the Rochesfer Park Levee from 1991 - 1993.
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in accordance with the policy guidance received, and based on Section 351 of WRDA 19898, the total
project costs and benefits for ail the plans investigated for the LPP were increased to account for ihe
portions of the non-Federal levees deemed compatible for each alternative, as summarized below.

NED Plan: The economic infeasibility of the Rochester Park Levee as a stand alone project
preclude ihe inclusion of the costs and benefits of this ievee in the NED Plan, Therefore, only
the costs and benefits of the CWWTP Levee upgrade would be added. The cost of this levee
upgrade was $14,220,000. Included in this amount was $190,000 in lands, easements,
relocations, rights-of-way, and disposal area (LERRD) costs, .

Chain of Wetlands Plan: Should the Chain of Wetlands Plan be identified as the final
Recommended Plan, the requirements of Section 351 of WRDA 1996 to include the non-
Faderal levees in the authorized project would allow the costs and benefits of both levees {o be
included in this aiternalive. The total cosi of both levees was $26,958,000, of which $1,272,000
was defined as LERRD costs.

Chain of Wetfands Plus Levees Plan: The compatible porlions of non-Federal levees for this
plan would include the entire CWWTF Levee and the portion of the Rochester Park Levee
physically utilized in the Lamar Levee systemn. The estimated cost of the “compatible” poriion
of Rochester Park was $8,900,000, including $756,000 in LERRD costs. Total non-Federal
levee cosls added to this alternative would amount to $23,120,000, including $046,000 in
LERRD costs.

Table 4-14 presenis costs for each of these plans, at January 1997 price levels and level of
development. The tolal cost of the NED Plan, as shown in the table, would be increased to $73.5 million.
Should the Chain of Wetlands Plan be designated as the Recommended Plan, it would have an estimated
cost of $95.2 million. The Chain of Wetlands Plus Levees Flan would have an estimated cost of $119.2
miflion. Flood conirol only costs are presented in the boltom portion of this table,

The residual average annual damages and benefils of each of these altematives were calculated
by reach, and are shown in table 4-15. Table 4-18 presents an economic analysis for each of these plans.
It is noled thal the estimated first costs shown in this tablie do not include environmental restoration costs.
Outputs for these features are non-moneiary and are not included in the benefit-cost ratio. Also, costs for
the compatible non-Federal levees are shown separately from estimated first. cosis of currently proposed
components of each plan.
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Table 4-14

Costs of Locally Preferred Plan Alternatives
{January 1997 prices, 7.375% interest, 50-year period of analysis)

LERRD (NON-FEDERAL LEVEES) $190,000 $946,000
\RELOC/UTIL - FLOOD CONTROL $5,321,426 $1,525,.247 $3,260,902
- ENVIRONMENTAL RESTORATION $169,472 $169,472
- RECREATION ,
EXCAV/DISP. - FLOOD CONTROL $18,303,002 $16,366,595 $23,949,640
- ENVIRONMENTAL RESTORATION $8,812,762 $8,812,782
- RECREATION
FILL - FLOOD CONTROL $97,854 $72,825 $1,808,192
- ENVIRONMENTAL RESTORATION '
- RECREATION
HTRW - FLOOD CONTROL $0 $4,041,908 $4,041,908
- ENVIRONMENTAL RESTORATION
- RECREATION
OTHER CONST. - NON-FEDERAL LEVEES $14,030,000 $25,686,000 $22,174,000
- FLOOD CONTROL $3,897,441 $16,204,824 $19,759,933
- ENVIRONMENTAL RESTORATION
- RECREATION $5,272,400 $8,272,400 $8,272,400
MITIGATION (WrQ LAND) - FLOOD CONT. $2,940,163 $377 800 $626,.487
- ENVIRONMENTAL RESTORATION
- RECREATION
REAL ESTATE - FLOGD CONTROL $4,667,800 $2,464,384 $i1,779,560
- ENVIRONMENTAL RESTORATION
- MITIGATION (FLOOD CONT.} $11,107,200 $3,104,.200 $5,140 513
ENG'RING. & DESIGN- FLOOD CONTROL | $1,833,599 $2,320,752 $3,206,824
- ENVIRONMENTAL RESTORATION 50 $538,935 $538,935
- RECREATION $496,344 $496,344 $496,344
CONST. MGMT. - FLOOD CONTROL $1,833,509 $2,320,752 $3,206,624
- ENVIRONMENTAL RESTORATION 30 $538,935 $538,935
- RECREATION $496,344 $496,344 | $496,344
TOTAL PROJECT COSTS $73,607,261 $95,172,499 $118,225,895
FLOOD CONTROL COSTS ONLY $50022.473 $48 889 267 $76.780,782
WITHOUT LOCAL LEVEES) 022, 889,
fggﬁ,ﬁ%ﬁ:"m DEEMED $14,220,000 $26,958,000 $23,120,000
TOTAL FLOOD CONTROL COSTS $64,242,173 $75,847,287 $99,000,782
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$208,600

Table 4-15

Annual Residual Damages and Benefits of LPP Alternatives
(January 1997 prices, 7.375% interest, 50-year period of analysis)

NED PLAN

1 $38,986 $248,600

2 $20,500 $3813 $24,300 $35,900]

3 $32,300 $6,008 $38.300 $89.200]
4A $524,500 $97 557 $622,100 $979,000]
4B $306,600 $57,028 $363,600 $515,300

5 $384,400 $71,498 $455.900 $831,700}

6 $361,100 $34,666 $395,800 $1,463,300]
Subtotal $1,839,000 $309,555 $2,148,600 $4,014,700]
7 $2.544,900 $473,351 $3,018,300 $8,906,600]

8 $433,300 $80,594 $513,900 $670,300]

Subtotal

$2,978.200

$3,532 200

CHAIN OF WETLANDS PLAN

h( $269,700 $50,164 20,900
2 $29.800 $5.543 $35,300 24,800
3 _$47.400 _$8.818 $56,200 455 600
4A $631,200 $117,403 _$748.600 852,500
48 $420,300 $78,176 $498,500 380,400
5 $459,200 $85.411 $544,600 743,000
8 _$538,400 $51,666 $590.100 1,268,000
biotal $2,396,000 $397,200 $2,793.200 754,400
7 $4.449, 800 $827,663 $5.277.500 6,647,400
8 $602,700 $112.102 $714,800 469,400
Subtotal 5,052 500§ 593 5992 7,116 80
CHAIN OF WETLANDS PLUS LEVEES PLAN
1 $269 700 $50.164 $319,900 000
2 __$25.800 _$5.543 $35,300 4,900
3 $16,600 $3,088 $19.700 92 100
4A_ $18,400 $3.422 $21,800 1,579,300
48 $132,200 $24 583 $156.800 722,100
5 $13.800 $2.567 $16.400 71,200
6 $688,900 $66,134 $755.0001 11041
Sybtotal $1.169.400 $155,507 $1.324.900) 5,222 700
7 $4,.737.000 $881.082] $5.618,082 306,818
8 $873.900 $162,545 $1,036.44 $147,755
Subtotal 35,610,900 1,043 ¢ 894,527 454 573
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To further aid the local sponsor in the LPP selection process, estimated cost apportionment
calculations were performed showing approximate Federal/non-Federal cost sharing responsibilities for each
plan. These calculations were performed assuming that the cost sharing provisions of WRDA 1988 would
be applicable to fiood control and recreation costs, while WRDA 1996 cost sharing requirements would be
appropriate for environmental restoration features, due to the need for a Congressionally authorized
amendment to the original 1965 authorization adding environrmental restoration as a project purpose, The
non-Federal share of project costs for each of these purposes wouid be as follows:

* Flood Control: 25 - 50%
+ Environmental Restoration: 35%
» Recreation: 50%

Furthermore, Federal cost sharing for recreation features would be limited to 10% of the Federal
share of flood control costs.

In order to calculate cost apportionments, the methodology for determining the appropriate amount
of credit for “compatible” non-Federal construction was estabiished. The amount of credit applied toward
the non-Federal share of project costs for the advanced construction of the Rochester Park and CWWTP
Levees would vary for different plans and would not necessarily be equal to the cost added to the plan for
these levees. This credil was calculated in the following manner:

« The costs for the compatible portions of these levees applicabie to each pian, as previously
identified, were added as a flood control project cost. '

» Federal and non-Federal project costs were then calculated as if these Jevees were being
constructed during implementation of the currently proposed project.

»  The required 5% cash contribution was calculated and Federal/non-Federal costs were revised
. accordingly.

+ The non-Federal share was assessed in regard to compliance with the applicable cost sharing
percentages, as described above, and Federal/non-Federal apportionmenis were again revised,
as necessary.

« The amount of credit applied toward the non-Federal share of project costs for each plan was
calculated as the non-Federal share (as derived above)} minus the required 5% cash
contribution, with a maximum credit equal 1o the total cost of the “compatible” non-Federal
levees added to that particular plan,

A summary of these calculations is presented in table 4-17.

Summary

Based on these analyses, and because the Chain of Wetlands Plus Levees Plan satisfaclorily met
the city's desire for a muitiple objective project providing flood protection to the study area comparabie to
that provided upstream by the existing Dallas Floodway, this plan was formally adopted by the Dallas City

Council as the final LPP on March 26, 1997. Figure 4-13 presents a general layout of ihe features of this
plan,
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FORMULATION OF THE RECOMMENDED PLAN

This section presents the identification of the Tentative Federally Supportable Plan (TFSP), and the
final array of allernatives investigated for designation of the Recommended Pian.

Also presented herein ate details of a proposal by the Texas Department of Transportation (TxDOT)
to include a realignment of a seclion of the river channel al the 1H-45 bridge.

IDENTIFICATION OF THE TENTATIVE FEDERALLY SUPPORTABLE PLAN

The Federally Supportable Plan (FSP) can be defined as the plan which sels the maximum limit for
Federal participation in the implementation of a project. Due to maximization of net benefits, the NED Plan
is normally denoted as the FSP. However, designation of a plan (larger or smaller) other than the NED Plan
is pemmitted if there are ovemriding or compelling reasons favoring selection of such a plan.” A recommended
project which is smalier (less costly) than the NED Plan would, with appropriate approval, be designated as
the FSP, thereby establishing lower Federal participation constraints. Should the local sponsor prefer a plan
which is more costly than the NED Plan, an exception 1o the NED requirements may be granted by the
Assistant Secretary of the Amy for Civit Works (ASA{CW)), should the increased development warran full
Federal participation. Such an exceplion would be cost shared the same as the NED Plan and would
become the Federally Supportable Plan. This section provides comparative data between the final array
of altematives investigated, prior to any decisions by the ASA{CW) regarding an exception, and presents
rationale for designation of a plan other than the NED as the Tentative Federally Supportable Plan (TFSP).
The final Federally Supportable Plan (FSP) will be designated following the decision of the ASA(CW),

Due to the significant adverse envirenmental impacts associated with impiementation of the NED
Plan, an incremental analysis of the separable flood contro! elements of the LPP was performed to
determine whether a Tentative Federally Supporiable Plan could be established which would complement
the LPP. These separable elements include the swale (with incorporated chain of wetlands), the SPF Lamar
Levee, and the SPF Cadillac Heights Levee. In accordance with Section 351 of WRDA 1996, the costs and
benefits of the CWWTP Levee and the “compatible® portion of the Rochester Park Levee are included in
this analysis, shown in table 4-18. Note that the benefits for the chain of wellands incrementf of the LPP are
different than the benefits for the Chain of Wetlands Plan presented in table 4-16. The reason for this
difference is that the Chain of Wetlands Plan would include the costs and benefils of the CWWTP Levee -
upgrade and the enfire costs and benefiis for the Rochester Park Levee. However, the LPP would only
include the costs and benefits for the CWWTP Levee upgrade and the portion of the Rochester Park Levee
which would be compatible with the LPP. Since the Rochester Park Levee would be an inlegral part of the
Lamar Levee system, the costs and benefils of its "compatible” portion were included in the Lamar Levee
increment, while the CWWTP Levee was included in the chain of wetlands increment.

Given the three separable flood control features, it was assumed that the chain of wetlands swale
must be the first added element. It would achieve benefits from all reaches, the net benefits would be far
greater than the other elements, and it is the only feature which would not adversely impact adjoining areas
due to increased water surfaces for given storms. The chain of wetlands swale and CWWTP Levee, when
analyzed as an increment of the LPP, would have a flood control first cost of $63.1 million (§48.9 million for
the chain of wetlands and $14.2 million for the CWWTP Levee), a BCR of 2.05, and net annual flood control
benefits of $5.4 mitlion. Comparatively, the NED Plan wouid have estimated flood control costs of $64.2
million ($50.0 million for the 1,200-fool swale and $14.2 million for the CWWTP Levee), net annual fiood -
control benefits of approximately $8.1 million, and a BCR of 2,46, From an environmental standpoint, the
NED Pian was estimated to direcily impact over 725 acres of environmental resources, including 504 acres
of mature bettomland hardwoods, and would require the purchase of 3,200 acres of mitigation land. The
chain of wetlands portion of the LPP was preliminarily estimated to directly impact only 287 acres of lower
quality terrestrial, including 114 acres of bottomland hardwoods, requiring only 635 acres of mitigation.

As shown, the Chain of Wetlands Plan would yield fewer net benefits than the NED Plan, but would
have & lower estimated first cost. Based on these findings, and on the expected difficulty in implementing
the NED Plan from a public acceptability standpoint, general consent, by ASA(CW) and HQUSACE
representatives, for designation of the chain of wetlands as the first increment of the Tentative Federally
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Supportable Plan, in lieu of the NED Flan, was given during the Alternative Formulation Briefing, held June
19, 1997, Furhermore, policy guidance allows for the addition of incrementally justified elements of the LPP
to the Tentative Federally Supportable Plan, with fuill cost sharing provisions. The ievees were analyzed as
separate increments for possible inclusion in the Tenlative Federally Supportable Plan.

The SPF Caditiac Heights Levee was analyzed as the second added element by combining it with
the swale. Results showed this increment would have a negative contribution, with a BCR of 0.81.

The SPF Lamar Levee systemn, however, fared much better as a second added element, with an
incremental BCR of 1.36. Combined with the swale, net annual benefits of $6.1 million would be achieved.
This levee was, therefore, incorporated into the Tentative Federally Supporiable Plan.

Finally, both levees were evaluated as a system to determine overall economic efficiency. As a total
sysiem, the LPF would have net annual fiood control benefits of $2.9 million, with a BCR of 1.33,

Due 1o the incremental infeasibility of the SPF Cadiliac Heights ievee, further analysis was
performed to determine whether or not a 100-year levee could be economically justified. This analysis,
shown in table 4-19, revealed that a 100-year levee would be incrementally justified, and can be added to
the Tentative Federally Supportabie Plan.

Summary

The identified Tentative Federally Supportable Plan, as shown in figure 4-14, would consist of the
following elements:

» Chain of Wetlands: The chain of weilands increment would consist of upper and lower swales,
separated at interstate Highway (IH)} 45. The upper swale wouid have an average 400-foot
bottom width and would extend from Cedar Creek 10 the oxbow lake at IH-45, a dislance of
about 1.5 miles. The lower swaie would have an average 600-fool bottom width, would extend
between IH-45 and Loop 12, a distance of aboul 2.2 miles, and would be aligned through the
Linfield Landfill and Sleepy Hollow Golf Course to minimize impacts to forested areas and
nearby residential areas. Excavated wetlands and vegetative plantings would be added as
environmenlal restoration features within the foolprint of the swales to form a *chain of
weliands.”

« SPF Lamar Levee: This increment would include construction of an earthen leves providing
SPF protection (.00125 probability of exceedance) for the Lamar Sireet area and, This levee
would extend from ihe existing Dallas Floodway East levee 1o the previousty constructed
Rochester Park Levee, a distance of 2.9 miles.

= 100-Year Cadillac Heights Levee: This increment would include a levee / floodwall system
providing 100-year prolection (.01 probability of exceedance) for the Cadillac Heights area. This
levee would extend from near Cedar Creek o the Central Wastewater Treatment Plant
{CWWTP), a distance of 1.1 miles.

» Non-Federal Levees: In addition to the levees described above, the Tentative Federally
Supportable Plan would also include the costs and benefils of the portions of the previously
constructed non-Federal levees. The total cost for the compatible portions of these levees was
estimaled at $23.1 million ($14.2 million for the CWWTP Levee upgrade and $8.9 million for the
compatible portion of the Rochesler Park Levee).

- Recreation Features: The Tentative Federally Supporiable Plan would include recreation

amenities compalible with the regional recrealion master plan, including hike/bike trails,
equestrian trails, canoe launches and pavilions.
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Table 4-18

Incremental Analysis of the LPP - Flood Control Only
(January 1997 prices, 7.375% interest, 50-year period of analysis}

INVESTMENT .
Eslimated First Cost $48,889,287 $61,148,587 $12,260,300 $64,520,487| $15,631,200| $76,780,782
Annual Interest Rate 0.073750 | 0.07375 0.07375 0.073750 0.073750 0.073750I
Project Life (years) 50 50 50 50 50 50
Construction Peried (months) 24 24 24 24 24 36
Compound interest Factor 25.77523 25.77523 25.77523 25.77523 25.77523 40.15579]
Capital Recovery Factor 0.0759135 - 0.0759135 0.0758135|  0.0759135] - 0.0759135 0.0759135
Interest During Construction $3,649,819 $4,565,108 $915,280 $4,818,763 $1,166, 944 $8,810,783
Cost of Non-Federal Levees | $14,220,000 $14,220,000 $0 $23,120,000 $8,800,000 $23.120,000.F
investment Cost $66,759,108 $79,934,6096! $13,175,583] $92,457,250| $25698,144 | $108,711,565

ANNUAL CHARGES
Interest $4,923,484 $5,895,184 $971,700 $6,818,722| $1,895,238 $8,017,478
Amortization $144,433 $172,939 $28,505 $200,031 $55,508 | . $235,197
O&M ($/year) $50,000 $188,000 $139,000 $231,000 $181,000 $405,000
Replacements $0 $0 $0 $0 $0

ANNUAL BENEFITS
inundation Reduction $3,370,100 $4,289,800 $919,700 $4,816,100| $1,443,000 $5,222,700

$7,416,800 $7,116,800 $0 $8,567,000] $1,450,200
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The ficod control first cost of the Tentative Federally Supporiable Plan woulid be $67.2 miltion, blus
$23.1 miflion for the non-Federal levees, for a total of $80.3 million. Tolal annual flood control beneflts would
equal $13.8 million, net annual flood control benefits woutd be $6.2 miilion, and the BCR would be 1.82.

CHANNEL REALIGNMENT PROPOSAL AT IH-45 BRIDGE

During the Environmental Impact Statement (EIS) scoping process, the Texas Depariment of
Transporiation (TxDOT) submitied a proposal to realign the Trinity River at |H-45 as a part of the Dalias
Floodway Exdension project. TxDOT provided documentation that the bridge at IH-45 was constructed in
1972 to complement the authorized navigation channe! of the Dallas Floodway Exdension porlion of the
Trinity River Project. The bridge, which consists of 23 spans, varying in length from 78 feet to 480 feet, was
constructed such that the longer spans would be located over the proposed navigation channel., The
navigation channel, however, was never built. Cumently, three of the shorler 78-foot spans span the existing
Trinity River. In the years following construction, the constricted flows through the existing 78-foot spans
have resulled in blockage and subsequent damage 1o the existing piers, due to debris accumutations. This
proposal cited a 1984 flood event in which massive accumulations of driftwood precipitated a fracture in one
of the bridge columns supporling the section spanning the nver. The narrow bridge span at this crossing
was deemed the cause of the debris blockage.

IH-45 has been designated as a major ransportation comidor for national defense, and TxDOT has
considered replacement of the bridge spans over the existing channel as a solution to the on-going
mainienance costs and to provide long-term integrity of the structure. Altematively, TxDOT has proposed
& plan to relocate ihe existing river channel 1o pass normal river flow beneath the existing 320-foot bridge
span that is localed nearest the river channel. A plan to relocate a porlion of the existing river channel has
been designed to accomplish these goals at a significantly tower cost than replacement of the short bridge
spans. The plan calls for realignment of about 3,300 feel of existing river channel. The proposed channel
would have a trapezoidal cross section with a 30-foot bottom width, 3H:1V side slopes, and a top width of
approximately 180 feel. The existing river channel in the reach where the realignment is proposed has an
average bottom slope that is nearly zero. Therefore, the proposed channel realignment section has been
designed with a zero bottom slope from beginning to end. The proposed channel has an average depth of
15 feet and has been designed to closely approximate ithe channel flow capacity and the flow velocilies of
the existing river channel. The proposed channet alignment wouid be centered between the nearest 320-
foot span of the IH-45 bridge which has a face-io-face clearance distance between the piers of about 200
feet normal to the flow. Excavation around the piers would not be required. The proposed realignment wiil
result in the channe! being moved laterally a maximurmn distance of about 350 feel. The existing channel
would be filled to the existing fop of bank elevation 396.0 1o prevent further collection of debris. Relocation
of the channel would result in modifications to the existing Central Mitigation Swale, which would be reduced
in size by filling of the portion of the swale near the proposed channel realignment. A minimum of 150 feet
from the top of bank of the proposed river channel realignment to the top of the bank of the Central
Mitigation Swale would be required.

Several aitematives reganding filling of the old river channei have been investigaied. The
invesligated aematives accompiish the primary goals of the IH-45 bridge channet realignment project to
some degree, bul the proposed plan for the channel realignment accomptishes these goals with a minimal
risk to the bridge struclure and a minimai filling of the old channel. The primary objective of the project is
to reduce the risk of damage to the bridge piers from floating debris and reduce or eliminate the cost of
continual maintenance to remove the debris and periodicaily repair the structure. The proposed plan to fill
the ofd channel is 1o fill from the upstream diversion of the river channe! to the downstream side of the
bridge. The fill will be placed up to the level of the existing overbank areas at the approximate eievation of
386.0 and will be placed around the existing bridge piers located within the old channel. This is the only
partial channel fill pian that will ensure complete diversion of channel confined flows and minimize the risk
to the existing bridge piers. The channel fill will terminate at the downstream end with a very gradual slope
of the flll to the streambed of the old channel just downstream of the bridge piers. A portion of the old
channel downstreamn of the IH-45 bridge is to remain unfilled as existing, This unfilied portion of the old
channel| will provide a slack water area for use as a possible river access point and may provide some
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results of this analysis are presented in table 4-20. As shown, the alternative which involved armored
protection of the existing columns was economically feasible, with net benefits of $0.6 million, and a BCR
of 2.30. The altemmative providing maximum net benefits, however, was determined to be the rerouting of
the river to an adjacent span. This alternative yielded $0.9 million in net benefits, with a BCR of 8.68. The
general iayout of this plan is shown in Appendix C.

Table 4-20

Economic Analysis of IH-45 Proposal
(Jenuary 1897 prices, 7.375%, 50-year period of analysis)

INVESTMENT
Estimated First Cost $12,449,000 $4,874,000 $1,935,000
Annual Interest Rate 0.0738 0.0738 0.0738
Project Life (years) 30 30 30
Censtruction Period {months) 6 8 6
Cormpound interesl Factor 6.09295 5.09295 6.09295
Capital Recovery Factor 0.0826 0.0836 0.0759
Interest During Construction $224 093 $87,738 $34,831
Invesiment Cost $12,673,225 $4,961,870] ° $1,969,831
ANNUAL COSTS
Interest $934,650 $365,038 $145,275
Amortization ' $125,379 $49,089 $4,262
Operation/Maintenance §10,000 $50,000 $10,000

o2 b

1
$1.070 00 31 070.00 $1,070,000
i 51 ?ﬁ 4

o0

Summary of IH-45 Proposal

The investigations performed to evaluate the feasibility of rerouting the Trinity River at the |H-45
bridge indicate that such a proposal is warranted. As indicated on page A-25, Appendix A, the proposed
realigned channel has been designed to closely approximate the channel flow capacity and flow velocities
of the existing channel. The new channel length would also be almost identical to the existing length.
Reestablishment of streambank riparian vegetation would also be accomplished. With these factors
considered, the proposal would have no hydraulic effect on the project, either upstream or downstream, and
no inundation reduction benefits have been included for this proposal. Due to the independent nature of this
work effort, from a flood damage reduction standpoint, this proposal can be implemented in conjunction with
any of the plans included in the finai array of alternatives. Therefore, ihe costs and benefits of this proposal
are not included in the economic comparisons of these altematives, but will be added to the final
Recommended Plan.
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FINAL ARRAY OF ALTERNATIVES

In accordance wilh Section 102 (2) of the Nationai Environmental Policy Act (NEPA) of 1969, as
amended, a final allernative incorporating non-structural measures was evaluated and inciuded in the final
array of alternatives, which includes the following:

. No Action Plan

. NED Plan _

- Combination Nen-Structural / Structural Plan
. " Tentative Federally Supportable Plan

. Locally Preferred Plan

In addition, for comparison purposes, the 1965 Authorized Plan was analyzed to ascertain the
economic viability of this plan under cument conditions. All plans in the final array are compared against the
No Action Plan.

Combination Non-Structural / Structural Plan

The combination non-structural / slructural plan investigated for the final array of altemnatives would
involve the acquisilion and removal of homes in the Cadillac Heights area (Reach 5), in lieu of the
construction of a Cadillac Heights Levee, as the last-added increment of an overall plan also including the
construction of the chain of wetlands and the SPF Lamar Levee. This buyout was analyzed for the 2-, 5-,
10-, 25-, 50-, and 100-year flocd zones. The economic analysis of this non-structural increment of the
overail combination structural / non-structural plan is shown in table 4-21. For comparative analysis, also
included in this table are the incremental costs and benefits of conslmclmg a last-added 100—year levee in
the Cadillac Heights area..

The table reveals that the greatest incremental net benefits of a non-structural pian in the Cadillac
Heights area would occur for a buyout of the 10-year flood zone. This altemative would have an estimated
first cost of $2.5 million, would produce incremental benefiis of $179,700, and would inctude the acquisition
of seven structures. Comparatively, the 100-year Cadiiiac Heights Levee would have an estimated first cost
of $2.7 million, would produce incrernental net benefits of $96,600, and would protect 158 structures. From
the perspective of desiring to remove people and property from the risk of flood damage, the Ievee
altemnative would be much more cost effective.
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impacts. The chain of wetlands would negatively impact bottomland hardwoods by removal of
approximately 80 acres of forest by clearing, of which approximately 50%, or 45 acres, are forested
wetlands. The Lamar Levee would provide an additional impact of 53 acres by removal of trees within
the footprint and temporary work area along the ievee and within the propesed sumps. Construction
of the Cadiliac Heights Levee would impact through removal of approximately nine acres of bottomland
hardwood forest. The levees, by design, would reduce overbank flow to some small areas of forest;
however, the bottormiand forests that wouid be protected from overbank flow are along relatively high
elevations and would not be adversely impacted by the reduction in flows from overbank conditions.
tn addition, tributary flows would not be impacted and the ripanan stringers within the protected zone
of the levees would not be adversely impacted. The combination of these three measures as part of
the LPP would negatively impact 153 acres of bottomiand hardwoods, of which approximately 81 acres
are forested wetlands, The proposal to realign the river under the IH-45 bridge would resulf in nine
acres of impact to bottomland hardwoods. Furthermore, the realignment would necessitate
encroachment into the riparian buffer containing mature forest along the river bank. This total impact
of 162 acres would be significantly less than that caused by the NED Plan; however, this loss was
considered significant and required development of a compensatory environmental mitigation plan,

The combination non-structural / structural plan would impact approximately nine fewer acres
of forest than the LPP. In addition to evaluation of the loss of forested area per se, evaluation of the
effect of those losses on Jocal climate, air quality and other resource issues are discussed in the
following sections.

Water Quality

With no action, water guality in the Trinity River, within the segment of the Dallas Floodway
Extension {DFE), would continue to improve. In addilion to more stringent Federal and state
regulations aimed at reducing water poflution, comprehensive watershed management programs in
the upper watershed of the Trinity River are being initialed by local governments and municipalities.
An cbijective of the these programs is {0 restore the river and floodplain back to its natural condition,
A functional benefit and output of this program has been an overall improvement in all aspects of water
quality throughout the entire Trinity River system, including the DFE segment. This trend is expected
to continue without the project.

, Any and all of the project aiternatives considered which would include Corps of Engineers
participation would require preparation of a comprehensive floodplain management plan by the project
sponsor. This management plan is a reguirement of Section 202 of the Water Resources
Development Act of 1996, which requires that project sponsors develop plans within one year of
entering into a Project Cosl Sharing Agreement with the Corps of Engineers. The comprehensive
floodplain management plan, at a minimum, must conform to the requirements of the Federal
Emergency Management Agency's requirements for participation in the National Flood insurance
Program. But more than that, the plan must consider walershed management sirategies which will
not worsen flood runoff conditions in the future. This requirement has implications for both future flood
elevations and runoff water quality with implementation of a Federal project. These plans must be
reviewed and approved by the Corps prior to compietion of construction and must be implemented
within one year of completion of construction.

The water quality of the Trinity River would not be altered as a result of implementing the
combination non-structural / structural aliemative. Future development adjacent to the project or
utilization of the areas included in the non-structural measures would be consistent with a
comprehensive floodplain management plan, and could positively influence water quality in the OFE
segment of the Trinity River. Sump areas, project lands, and the emergent wetlands of the chain-of-
wetiands would all have a positive effect on retention times and nutrient and pollutant uptake prior to
local runoff entering the Trinity River. During high flow events, these project features should have a
stight positive effect on water quality.
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Water quality impacts resulting from the NED alternative, development of a 1,200-foot bottomn
widih overand swaie, would occur from the removal of trees and soil disturbances. A reduction in the
number of trees within the floodplain would temporarily increase waler {urbidity and nutrient loads from
rain events during constlruction. This impacl wouid be temporary and would cease afler turfing. Water
temperature of temporarily stored waters in the off-channel swales could increase slightly because of
reduced canopy shading, and the possible decrease in dissolved oxygen levels could temporarily
impact water quality in the river during the first minutes of a flushing event. Over the long term,
adverse impacts associated with loss of woody vegetation should be offset by the establishment of
grasslands and some emergent wetlands within the swale, and by lmplementallon of a floodplain
management plan by the Cily of Dallas.

Placement of levees in the DFE area with the TFSP or the LPP could increase the velocity of
river water during flood events; however, the levees would not be construcied without a compensating
swale with chain-of-wetlands, which would tend 1o balance velocities. The levees wouid only funclion
during extreme flooding events, in which case the velocity increases would be negligible. Sump areas
would extend water retention times of storm water runoff, allowing for turbidity reduclion and possible
contaminant removal prior to entering the Trinily River. During non-flood and no rainfall periods, the
levees and sumps would not affecl water qualily in the Trinity River. Temporary impacts to turbidity
from runoff during construclion could occur, The chain of wetiands would provide both beneficial and
adverse impacts to the water qualily of the Trinity River. As proposed, the wetlands would beneficiatly
impacl the water quality of the river by assimilating nitrogen, phosphorus, and any heavy metals from
lhe Centra! Wastewater Treatment Plant siream which would be used to hydrate the wetlands. The
wetlands would also provide beneficial filtration and cleanup of wastewater prior to groundwater
recharge. The nel effect would be similar to 1erliary cleaning of some of the Central Wastewater
Treatment Plant's treated effluent prior fo it being reintroduced into the Trinity River. During rare
conditions of low sunlight, high waier temperature, no wind, and low wetland exchange rate, dissolved
oxygen concentrations in the chain of wetlands could be low and the Biochemical Oxygen Demand
(BOD) of the water high from the organic matter generated. During the early slages of flushing events
under these condilions, water flowing from the wetiands inlo the Trinily River might cause temporary
adverse impacis io the water quality of the river at the point of entry and downstream from oxidation
of wetland organic matiter. Shouid, adverse conditions develop as described, pumpage of water
through the wellands could be altered as necessary to improve water quality within the wetland
effluent. It is anticipated that over fime, management of the wetlands can be fine tuned to the point
1hat adverse impacts from the wetlands can be eliminaled. It is also anticipated that the wetland water
quality, vegetational assemblages and use by local and migratory wildtife would benefit from use of
the wastewater effluent. Currently, the entire effluent passes through an existing take prior to
discharging into the Trinity River. The lake supports largemouth bass and channel catfish according
to locals who have been observed fishing when access is available. It is nof anticipated that water
quality would adversely impacl the proposed wetlands, During construction of the wetland ocutflow
points on the river channel, there would be temporary increases in the turbidity of Trinity River.

During construction and initial stabilization of the Trinity River realignment at the IH-45 bridga,
a shorl-term increase in river turbidity would occur in and immediately downstream of the project. A
temporary increase in Biochemical Oxygen Demand (BOD) or Chemical Oxygen Demand (COD) could
also occur depending upon the molecular composition of the disturbed river sediment. The reduction
in light transmittal from elevated turbidity would temporarily shade oxygen-producing phyloplankton
and cause lower dissolved oxygen levels.

Aquatic Habitat, Aquatic Invertebrates, and Fisheries

Under without-projecl conditions, the development of comprehensive watershed management
plans in the upper watershed would aliow the aquatic habitat of the mainstem of the Trinity River,
within the project area, to continue to improve coresponding to the improvement in the water quality.
The diversity and number of aquatic invertebrate and fish species would continue to increase in the
DFE segment of the river as the pollution-sensitive aquatic organisms retum lo occupy former niches.
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The condition of the aquatic habitat and fisheries resources following implementation of the
combination non-structural / structural alternative would not be significantly changed in the DFE
segment of the Trinily River from conditions without the project. Beneficial or negative impacts to the
aquatic habitat, aquatic invertebrates and fishes would be dependent on future land use changes and
development of areas adjacent to the proposed projecl. The project could be expected 1o intensify
adjacent development, resulting in some increased imperviousness. It is anticipated, however, that
such land use changes induced by the economic stimulus of the project would result in less litter, oil
and grease, and general debris, and no significant degradation of runoff water quaiity. Furthermore,
sumps provided iniand of the levee would increase retention time for storm water runoff and project
lands, and the created emergent wetlands would serve 1o further reduce loadings 10 the river, thereby
resuiting in slight positive impacts to aquatic habitat and fisheries resources.

impacts resulting from the development of a 1,200-foot bottom width overland swale would
occur from the changes in water quality associated with tree removal and scil disturbances.
Decreases In aquatic habitat quality would occur under environmental conditions incurred from the
implementation of the NED ailernative. There could be some loss in fisheries spawning areas that
could resull in overall reduction of fish production as the smooth nature of the swale area, when
ficoded, would not provide the spawning habilat associated with iree stumps, roots, and other structure
in the forested area. However, the swale would not alleviale flooding conditions on other forested
areas of the floodplain and, therefore, it is nol anticipated that there would be a significant
corresponding reduction in the species diversity of aquatic invertebrates and fish,

Placement of levees in the DFE area, as part of the TFSP or LPP, would provide no
appreciable positive or negative impacts to aquatic habitat or fisheries resources. Sump areas would
improve the water quality characteristics of storm water runoff entering the Trinity River and
subsequently enhance the aquatic habitat for aquatic invertebrates and fish. The chain of wellands
would provide both beneficial and negative impacts to the aquatic habitat and fisheries resources of
the Trinity River. Effiluent from the Central Wastewater Treatment Plant currently enter the Trinity River
near the IH-45 bridge after flow through a small lake. Diversion of some of the waler through the
proposed chain of wetlands would resull in some l0ss of water due to infiltration and transpiration and
evaporalion. The improvement in water quality provided by the chain of wetlands would enhance the
aquatic habitat and beneficially impact fish and aquatic invertebrate gommunities. The resultant overall
improvement of water quality that ultimatety would reach the river would offset any losses in quantity.
The chain of wetlands would provide new habitat for fish and aquatic invertebrate species which prefer
water velocities lower than the flow rates which occur in the mainstem of the river. Riprap armoring
at wetland discharge points on the river would provide substrate for cotonization by communities of
aquatic invertebrates, and food, refuge, and spawning areas for fish. Rock placement to protect the
stream bank at the outfalls would produce a structural bottom feature which would benefit fish by
providing a congregational point for bait fish and higher predatory fish species. Aquatic habitat in the
wetlands and the river would be adversely impacted if environmental conditions (iow sunlight, high
waler temperatures, no wind, and low wetland exchange rates) which generate poor water quality
prevail. Management of the wetlands would occur to minimize any impacts to the mainstem of the
river. Construction of the wetland outflow points on the river channel would cause temporary negative
impacts to aquatic species not tolerant of elevated turbidity levels.

As previously discussed in terrns of water quality, inducement of more intensive use or
redevelopment of lands adjacent to the proposed project as a resull of the economic stimuius of the
project would not be expected to have any negative effect on aquatic organisms. These development .
activities within the walershed would have no direct effect on the physical component of aquatic
habitats. Likewise, the increased utilization of the project area and project lands for recreation pursuits
would not be anticipated to result in any net negative impacts 1o aquatic organisms and fisheries
habitats. In fact, use of project lands for recreation should resull in less loading of trash and debris as
a result of controls on iliegal dumping. Any adverse impacts resulling from adjacent land use
redevelopment and projected recreation use planned for the project should be more than offset by the

Dallas Floodway Extension General Reevaluation Report - Page 4-79




positive effecis of project features, increased operation and maintenance of the resource base, and
by the comprehensive floodplain management plan developed and implemented by the City of Dallas.

Realigning the Trinity River al the IH-45 bridge would resull in a short-term increase in river
turbidity and decrease in dissolved oxygen concentrations, which would adversely impact the aquatic
habitat. This would temporanly impact aqualic inveriebrate and fish species not tolerant of elevated
turbidity levels or reduced dissolved oxygen concenirations. Recolonization of the new channe! and
the impacled area downstream should begin immediately afler completion of construction, and
diversily should be restored within a one- 1o two-year time period. Moving the river channel to avoid
bridge pilings would adversely impact the aquatic habitat by removing a feature which would provide
structure for colonization by aqualic invertebrate communities, and a feeding area and congregational
focal point for fish. The removal of the small area of habitat associated with the pilings would not be
significant.

Micro-Climate Effects

One of the concems raised by citizens and environmental groups was the impact that
removing irees would have on micro-climate conditions of adjacent areas. McPherson, Nowak, and
Rowntree (1994) (See Appendix F), in a report for the U.S. Forest Service document that, by
transpiring water, blocking winds, shading surfaces, and modifying storage and exchanges of heat
among urban surfaces, trees affecl local climate and human thermal comfort. These bensfils are also
documented in Mapping Micro-Urban Heat Islands Using Satellite Imagery (Lowry and Anielio 1883)
(See Appendix F) for Dallas County, but it must be understood that the micro-climate effects of trees
to conserve energy and lower temperature are very localized in nature. Withoul directly being covered
by the shade provided by irees, or close enough o fake advaniage of the benefits provided by trees
as natural windbreaks, micro-climate effecls are negligible. Therefore, the removal of trees in
conjunclion with any of the potential altematives for the proposed DFE flood control project is expected
to have little or no impact on micro-climaie effects of those trees to surrounding residential, industrial
and business neighborhoods. 1t is also important to remember that none of the potential altemnatives
call for the addition of any impervious surfaces which mighl be expected {o add radiant heat and
thereby increase local temperatures. The raplacement of trees by herbaceous vegetation would not
have this effect.

Implementation of the TFSP or the LPP is expected to create an economic stimulus within the
project area. This economic slimulus, combined with ihe flood damage reduction afforded by the
projecl will no doubt result in redevelopment and land use intensification on lands adjacent to project
features. Some of the types of redevelopment which are being considered might include a police
station, reuse of industrial areas for condominium apartments, along with along with residential and
commercial services redevelopment, and possibly some light industry. There is also the possibility that
‘commercial services in support of new recreation opportunities could be part of the projected
redevelopment. Given the past uses of lands on both the Lamar Streel and Cadillac Heighls sides of
the project, it could be anlicipated that most redevelopment projects will incorporate existing vegetation
into their landscapes to the exient f{easible. Furlher, it is highly probable that any industrial
redevelopment that may be induced will be "cleaner” in terms of physical presence as well as products
and waste by-products produced. The net effect of these changes on micro-climate should be
negligible from the without project condition.

The economic development of adjacent neighborhoods would be further spurred on by the
portion of TXDOT's proposed Trinity Parkway which would extend from Hwy 175 along the proposed
Lamar Streel Levee alignment. This proposed project could have an effect, on it's own, to the micro-
climate of the projecl area. Those effecls will have to be considered and ameliorated 1o the extent that
they can by TXDOT as they move forward with their own compliance under the National Environmental
Policy Act. The cumulative effect of this proposed highway project on the micro-climate would likely
be some measurable increase in ambient temperatures immediately adjacent to the highway due to
increased reflective surface, and some reduction in shading due to some slight loss of tree or other
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vegetaiive cover, W is important to note, however, that neither the TFSP nor the LPP is dependent
upon TxDOT's proposed roadway, that the effects of the TFSP or LPP on their own are not significant,
and that TxDOT will be required to address the impacts of it's actions, and to mitigate any adverse
effects to the extent practicable.

Air Quality

_The *Future Without-Projeci (No Action) Altemative® would cause no significani adverse
impacts to air quality within the proposed project area. Regional trends in air quality indicate that
regulated poliutant levels are slightly increasing. Flooding episcdes and fioodpiain regulations
imposed by the city of Dallas within the project area would restricl further urban and commercizl
development. in the absence of urban and commercial growth, mobile and stationary poltution emitting
sources would decrease as would their associated pollutants. Construction of the portion of the Trinity
Parkway along the proposed Lamar Levee alignment, as proposed by TxDOT, could result in
increases in pollutant levels, repardless of whether or not the proposed levee was buiit.

The develepment of some additional tree canopy in the area, without the project, would
provide beneficial impacts through biogenic removal of regulated gaseous air pollutants. UFORE
estimates of pollution removal capabilities with this altemative indicate trees in the entire DFE area
would have the capacity to assimilate 13.85 tons/year of carbon monoxide, 12.23 1ons/year of sulfur
dioxade, 34.30 tons/year of nitrogen dioxide, 80.37 tons/year of PM10, and 151.23 tons/year of ozone,
or approximately 10.1% of the iotal capacity of trees in the Dallas, Texas, area. The additional tree
canopy that would develop would provide a slighl improvement of approximately 4.1% in air poiiutant
removal capability above the exisling conditions (Table 1, Appendix 7).

impiementation of the NED altemative would cause minor adverse impacts to the quality of
air within the proposed project area. Utilization of diesel-fueled heavy equipment would resutt in
minimal amounts of exhaust fumes, smoke, and dust during construction activities. There woutd be
no stationary emitling sources and no on site slorage of petroleum or petroleumn based by-products
to cause additional negative impacts to air quality. Disposal of cleared vegetation or other debris by
buming during consiruction would be accomplished only as permitied by the TNRCC, Required
maintenance acllvities required for the NED alternative would contribute iittte additional mobile air
emissions. The reduction in {ree canopy area from clearing activities for swale development would
result in negative impacts through removal of biogenic sources which extract regulated gaseous air
poliutanis. UFORE estimates of pollution removal capatilities by frees in the entire DFE project area
with this alternative implemented indicale there would be a vegetation assimilation capacity of 12.07
tonsfyear of carbon monoxide, 10.66 tons/year of sulfur dioxide, 29.89 ions/year of nitrogen dioxide,
70.03 tonstyear of PM10, and 131.78 tons/year of ozone, or approximately 8.8% of the tolal capacity
of irees in the Dallas, Texas, area. The reduction in tree canopy would decrease the air poliutant
removal capability below the existing conditions by 9.2% (Table 1, Appendix F). The NED Pian would
call for revegetation of the cleared swale area, The planted vegetation would provide a smaill amount
of air poliutani assimilative capacity and {o a limited extent, ameliorate the air quality 1mpads caused
from tree removal.

The implementation of the TFSP attemative would cause minor adverse impacts {0 the quality
of air within the proposed project area. Utilization of diesel-fueled heavy equipment, would result in
minimal amounts of exhaust fumes, smoke, and dust during conslruction aclivities. There would be
no stationary emitting sources and no on-site slorage of petroleum or petroleum based by-products
to cause negative impacts to air quality, Disposal of cleered vegetation or other debris by buming
during construction would be accomplished only as permitted by ihe Texas Nalural Resources
Conservation Commission (TNRCC). Maintenance activities required for the TFSP altemative would
contribute few additional mobile air emissions. The reduction in tree cenopy area from clearing
activities for wetlands and levee developmenl would result in negative impacts through removat of
biogenic sources which extract reguiated gaseous air pollutants. UFORE eslimates of pollution
removai capabilities of trees in the detailed project area under future condiiions as listed in table 1,
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Appendix F, indicated there would be an vegetation assimilation capacity of 2.02 tons/year of carbon
monoxide, 1.78 tons/year of sulfur dioxide, 4.99 tons/year of nitrogen dioxide, 11.70 tons/year of PM10,
and 22.02 tons/year of ozone, or approximately 1.5% of the total capacity of trees in the Dallas, Texas,
area. Impacts of tree removal to assimilative capacities as a result of implementing elements of the
TFSP are delineated in table 4-24.

As can be seen from Table 4-24, impacts {o all paramelers are minimal. [n addition,
acquisition and preservation of the proposed fish and wildiife mitigation area would greatly exceed the
losses from implementation of the project features. The proposal to implement mitigation features of
hastening the conversion of existing grasslands within the mitigation areas to bottomiand hardwood
forest by intensive tree plantings wouid resull in more gains in air quality purification than would be lost
by the project features, individually or cumulatively, The TFSP plan would call for re-vegetation of the
cleared swale and levee areas. The new vegetation would provide a small amount of air pollutant
assimilative capacity and, to a limited extent, ameliorate the air quality impacts caused from lree
removal.

Air quality impacis associated with implementling the combination non-structurai / structurai
aiternative would be very similar to those impacts previously described for the TFSP. The only
differences in air quality impacts between the TFSP and the non-struciural allernative would result from
the reduction in consiruction activity associated wilh the Cadillac Heights Levee. Not building this
levee as part of the project would reduce the use of heavy equipment for earth moving activities which
may cause minor adverse impacts to the air quality through emission of exhaust fumes, dust, and
smoke. This alternative would also allow the tree canopy to remain and develop in the areas where
the levee construction would have impacied. The remaining tree canopy would provide air quality
benefits through air pollutant removal. The tree canopy in the areas delineated for mitigation would
provide beneficial impacts through removal of regulated gaseous air pollutants. The addition of the
tree canopy in the mitigalion areas to that of the canopy area in the TFSP would increase the total
pollutant removal capability over each area individually.

The impacts of the LPP altemalive would be similar to those of the TFSP, as described above,
The difference between the two altematives would be the size of the Cadillac Heights Levee. Neither
of the Cadillac Heights Levee alternatives would impact large areas of existing foresl and, therefore,
their impacts to air quality would be minimal.

Land use changes adjacent {o the project area, which would likely be an indirect resuit of the
project, would have some effect, though likely unmeasurable, on air qualily of the sludy area. Given
ihat lands outside the immediate project area are already mostly urbanized, consisting of residential,
commercial strip development, and some industrial, it is projected that most changes will be in the form
of redevelopment and reuse of already developed lands. These land use changes wouid likely be an
intensification of current uses adjacent 1o the proposed project. Acreage changes from one land use
to another should not be significant as a result of project implementation. Reduction of recuring fiood
damages, combined with an economy stimulated by construction dollars, is projected to increase real
estate sales, renovations, and reuse, Effect of this redevelopment on vegetation and natural
processes controlling air quality parameters is expected to be minimal.

Bottomiand Hardwood Fofesw

One of the main concerns of cilizens and environmental groups has been the impacts of the
various potential alternatives on the bottomland hardwood forests focated within the proposed DFE
project area. Table 4-25 shows the impacts for the construction alternatives in lerms of tree guality
and numbers. Pecan-Oak bottomland hardwoads (BLH) would be considered high quality, while Eim-
Ash BLH would be considered medium quality. These designations were taken from data derived from
vegelation cover and land use maps. The average number of trees per acre was estimated from data
coliected on-site. These figures were then used to estlmate the number of trees mpacted by the
various alternatives,
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Table 4-24
Annual Removal Rates of Regulated Air Pollutants

By Trees
(Tons / Year)

Forest in Mitigation Area (LPP)

Chain of Wetlands, Upper -0.15 -0.38 -0.89 -1.67
Swale
-Chain of Wetlands, Lower -0.09 -0.08 -0.21 -0.49 -0.93
Swale

Cadiliac Heights Levee (TFSP) -0.01 -0.01 -0.01 -0.03 -0.06
Cadillac Heights Levee (LPP) -0.02 -0.02 -0.06 -0.13 -0.25
Lamar Street Levee -0.13 -0.11 -0.32 -0.76 -1.42
IH-45 Channel Realignment -0.02 -0.02 - -0.08 -0.13 -0.24
Total Impact for TFSP -0.40 -0.36 -0.97 -2.30 -4.32
Total Impact for LPP -0.41 -0.37 -1.02 -2.40 -4.51
Total impact for Combination - =0.37 -0.33 -0.91 -2.14 -4.02
Non- Structural / Structural

Allemative

Preservation Value of Proposed +2.24 +1.89 +5.58 +13.09 | +24.60
Mitigation Area :
Conversion of Grasslands to +0.55 +0.48 +1.36 +3.18 +5.98
Forest in Mitigation Area '
{TFSP)

Conversion of Grasslands to +0.57 +0.50 +1.41 +3.30 | +6.21
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The TFSP aitemative would impact a portion of the bottomland hardwood forest found within
the study area, but the impacts would be located in that portion of the proposed project area that has
already seen significant impact by human activities such as gravel, dirt, and topsoil mining, landfiils,
and years of illegal dumping activities. Another consideration is that the boltom!and habitat impacted
by the TFSP would, for the most part and by design, be located in an area which is of lesser habitat
quality than the NED Pian. Implementing the TFSP rather than the NED Plan would save over 73
percent of the bottomiand hardwood acres that have been identified as being within the NED project
area. Perhaps more imporlantly, over 30 percent of the bottorntand hardwood forest acres determined
to be Pecan Oak (high quality) habitat within the study area would be protected through public
ownership. Roughly 50 percent of the forested land that would be impacted by the TFSP would be
considered forested wetlands by U.S. Army Corps of Engineers determinations. The impact of the LPP
would be very similar to that of the TFSP, as described above, but would impact seven acres more
bottomniand hardwoods than the TFSP.

Fish and Wildlife Habitat

The plan formulation process carefully followed a step-wise progression leading to
minimization of impacts to bottornland hardwoods and other significant resources. Planning leading
1o ihe determnination of the NED Plan eliminated channelization plans for fiood damage reduction from
further consideration due io adverse environmental effects, A vegetative management plan was
considered, but eliminated, because it would have seriously diminished stream aquatic, ripanan and
bottormland hardwood habitals that have high national prionity for protection. An amay of swale.
aliernatives, inctuding the NED Plan, although causing significant losses to bottomiand hardwoods,
was developed. These swales were aligned to avoid the highest quality forested habitats to the extent
possible. The swale plans did not receive endorsement by the entire environmental community, but
appropriate mitigation plans were found to be feasible for the proposais.

The Chain of Wetlands altemative alignment was developed from a smaller swale plan around
desires expressed by the sponsor foliowing exiensive public involvement. A major planning objective
by the Corps and sponsor included the commitment to continued avoidance of Pecan-Oak forested
areas and minimizalion of impact to any bottomland hardwood forested areas. The alignment within
the upper reach was moved to the wesl as far as technically and economically justifiable, The
alignments of the Cadillac Heights and Lamar Levees have aiso been exiensively considered, and it
has been determined that no other reasonable alignments would produce less impacts to important
resources. Alignment of the Cadillac Heights Levee was adjusted during plan formulation to avoid
direct impacts to an existing rookery located adjacent to Rector Street. Additional investigations would
be done during future detailed planning to adjust the alignmeni if possible shouid the rookery expand
into existing woodlands that the levee would remove,

Based upon experience, and lessons leamed dealing with other levees in the area, il has been
determined that the more gradual slope of the proposed levees, aithough causing slight additional
impact due to a widened foolprint, would be necessary to reduce slumping, possible failure and
otherwise high operation and meintenance costs. Any additional adjustments to the proposed project
features that would reduce environmental impacts to significant resources have been judged to have
Immediate or long tenm costs thal are not warranted.

Table 4-26 provides a breakdown by project feature indicaling the exient of impacts (losses
of acres of habitat) to important resources that wouid occur if the project or feature were implemented.
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Using the models for species evaluated, measures were developed to optimize habitat
conditions on these tracts through conversion of existing grasslands to bottomiand hardwoods and the
improvement of existing forest stands. While the largest gains in habitat values over the life of the
analysis would occur from grassland conversion, the cost associated with this conversion, including
land acquisition, would be the most expensive per acre. Also, within the tracts identified there is a
limited amount of grassland avaiiable for conversion. Table 4-27 presents the costs and average
annual benefits associated with the three mitigation plans evaiuated. Target mitigation values were
based on habitat losses of 14 Average Annual Habitat Units (AAHU) to pecan/oak forest and 91 AAHU
to ash/etm forest,

Table 4-27
Incremental Mitigation Analysis
USFWS Plan

No Mitigation 0 0 0 -

Plan A +8 +43 $307,589 - $5,915
Pian B +9 +55 $330,347 $5,162
Plan C +14 +82 $444 472 $4,183

Mitigation Plan A would consist of modifying existing habitat at a tract located east of the Trinity
River, in a comidor adjacent to Loop 12. The managemen! plan to develop bottomland hardwood
habital would consist of conversion of 86 acres of grassiand to bottomland hardwood, preservation of
10 acres of grassland, and improvement to habilat quality on 753 acres of existing boltomland
hardwood. :

Plan B wauld consist of adding an additional 34-acre tract located on the west side of the
Trinity, adjacent to the proposed lower chain of wetiands. This site was identified as potentially multi-
purpose, and would serve as a surplus soil disposal and mitigation area. The management proposal
would be to convert the entire tract to bottomland hardwood.

Plan C would be a combination of Plan B and addition of a 271-acre tract near IH-635, within
the fioodplain near the southem end of the Dalias city limits boundary. Management in this tract would
include conversion of 88 acres of grassland to bottomland hardwood, improvement of habitat quality
on 173 acres and preservation of an additional 10 acres of grassiand. Plan C would consist of a total
of 1,154 acres with prescribed management practices that would fully mitigale projected losses to
bottomiand hardwoods attributable to the LPP and the IH-45 river realignment. In addition {o providing
fuil mitigation of these resources, Plan C presents the best buy in terms of cost per gain in habital
value. Plans A and B would be more costly per gain and would not provide the mitigation required to
offset losses.

Subsequent evaluations by the Corps of Engineers indicaled a more cost effective

management approach for conversion of grasslands to forest would entail planting of bare-root
seedlings in lieu of containerized trees and shrubs, as recommended by the USFWS, even though

Dallas Floodway Extension General Reevaluation Report - Page 4-87







of wetlands, which would resist erosion due to the nature of the established vegetation and
construction design. The realignment of the river channel through the 1H-45 bridge would result in a
- channel segment of equivalent length, depth and width as the existing channel. The bank of the
channel wouid be stabilized with turf grasses and replanted with woody vegetation that would work
together to stabilize the new segment. The levees and sumps would also be stabilized to reduce
erosion. The combined effect of chain of wetlands, levees and sumps, and realignment of Trinity River
channel would result in some increases in water velocity along the right over bank during the larger,
but more rare events, such as the 100-year and SPF events; however, these flows would nol
substantiaily increase erosion within the project area. :

Cultural Resources

 Eight of the archaeological sites identified in the project footprint are considered eligible for
the National Register of Historic Places (NRHP). They appear to retain the intact deposits that return
data valuable in scientific research. Although additional work will be necessary to make a
determination of eligibility, they will be treated as eligible rather than eligibility unknown until the
additional investigations are completed. Seven of the sites are buried prehistoric occupations exposed
in banks or cut profiles. They are covered with approximately 5 - 10 feet of alluvium. These resources
wili require additional study through data recovery prior to construction. One of the sites is historic.
Four of the prehistoric sites would bé in the chain of wetlands project element and three others would
be impacted by the Cadillac Heights Levee construction. The single historic site would be in the
westem portion of the Lamar Levee element and is identified as a City of Dallas dump in use between
1820 and 1940. in addition, brief analyses of several historic maps, such as Sam Street's Map of
Dalias Counly dated 1900 and U.S.G.S. Soil Survey of 1920, indicate numerous additional historic
sites would be impacted by the project.

Six of the historic buildings and structures identified in the project footprint as potentially
eligible for the NRHP will require additional evatuation, including documentation by an archivist and
a historic architect. Five of the six structures would be in the Cadillac Heights Levee and chain of
wetlands efements. The sixth would be adjacent to a proposed sump near the southern end of the
proposed Lamar Levee element. '

The potential for additional buried prehistoric sites is high. As noted above, extrapolation from .
the historic maps indicate the potential for historic sites throughout the project foolprint is also
considered high, Consequently, a two stage program has been designed for the project footprint which
addresses the differences in the proposed undertakings. In the Cadillac Heights L.evee and Lamar
Street Levee elements, the work would be oriented to an intensive survey of the upper 2.5 feel, since
excavation would be minor. By contrast, the Lamar sump areas and the chain of wetlands would -
require some sampling using probes, cores and backhoe trenches to identify and expose buried sites,
as well as an intensive survey for historic period components. However, since the central channel in
the chain of wetiands would extend 1o between 8 - 10 feet below surface, construction would be
monitored and impacts to any uncovered or exposed sites would be mitigated in consultation with the
Texas State Historic Preservation Officer (SHPO). Finally, the depth and width of the proposed river
realignment under the IH-45 bridge would prectude deep trenching as a survey strategy. Although the
upper one meter of deposit would be intensively surveyed for historic period sites, the remaining
deposits would be inltially investigated using probes and cores. The recovered data would be used
to guide the more intensive oversight monitoring and possible mitigation during construction.
Consultation with the SHPO is ongoing and would continue throughout the project.

Transportation Impacts
A delailed description of traffic corridors including railroads that would be impacted by
construction and during operation of the project is described in Appendix C, beginning on page C-5.

Implementation of the altematives investigated would result in short ferm use of local streets for access
to the construction locations and for access to major routes leading to disposal sites for material
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excavated from the project area or from removal of building materials associated with the non-
structural plan. In addition, transportation would be impacted directly during construction of the levees
and appurtenant features. The Lamar Levee would intersect with the Union Pacific Railroad owned
lines in the .area (MKT and and Southemn Pacific). Rail traffic would be shifted between the two
railroads as work was being conducted that interfered with traffic on the other. The Cadillac Heights
Levee wouid crass the MKT line at two separale locations, Transportation impacts to |H-45 would not
occur as a result of the channel realignment under the {H-45 bridge; however, allowing the threat {o
the major transportation corridor 10 continue would ultimately result in substantial impacts to use of the
bridge. Also, other altematives considered, such as strengthening the piers or refurbishing the bridge
by shifting structural support iocations would result in exlensive periods of tlme when the structure
would be unusable.

The Cadillac Heights Levee, as proposed in the TFSP, would not result in need for a closure
across Martin Luther King (MLK) Blvd; however, the LPP would require a closure. The Lamar Levee
would not require a closure at MLK for either plan. Cenlral Expressway would not be impacted,
provided the owner raises abutmenis as currently planned. No alteration to the |H-45 bridge is
expected for any project allemative. The southern end of Sargent road would be abandoned with
implementation of the LPP, requiring a permanent rerouting of 1raffic to other routes. The eastern
terminus of the existing Rector Road, which has only occasional traffic, would be eliminated during the
consiruction of the LPP, but would not under the TFSP, since the levee segment through this area
would not be required for the TFSP. Al locations where levees would cross through streets, traffic
would have to rerouted during periods of flooding, since the gates would have to be closed to prevent
flood damage to structures. However, these areas are already subject to closure when fiooding
occurs. Therefore, the impacls to traffic are negligible other than those caused by the permanent -
closing of Sargent Road. Traffic flow through this area is normally light and other streets should be
sufficient {0 offset the losses.

Land Use lmpacts

Each project alternative considered which would include Corps of Engineers
participation would, by law, require preparation of a comprehensive flcodplain management plan by
the project sponsor. Section 202 of the Water Resources Development Act of 1996 requires that
project sponsors develop comprehensive floodplain management plans for implementation within one
year of completion of consiruction. The plans must not only conform to the requirements of the
Federal Emergency Management Agency’s requirements for participation in the Nationat Flood
Insurance Program, which had been a requirement prior to 19896, but the plans must also give
consideration to watershed management strategies as they relate to future flooding and water quality.

The economic stimulus associated with development of the TFSP or LPP, combined with the
reduction in frequency and intensity of flood damages, wili result in economic development of iands
adjacent to the project. The area of secondary or induced impact will not be limited to those lands
immediately adiacent to the project but will be most visible there. Since most of this area is already
in residential and light commercial and indusirial development, the most obvicus changes will be more
in the form of redevelopment and reuse than outright land use changes. This redevelopment will likely
be more gradual than abrupt, but noticeable over several years. Based upon the current state of
development of these lands, the intensification of use should be minor. It cannot be deiermined with
any degree of certainty at this time what specific, or even what general type of development may occur
in any given area. Because the City of Dallas would be required to prepare a fioodplain management
plan addressing land uses within the watershed, it is likely that there will be opporiunity for publlc input
to any potential zoning changes.

Some of the developments which are currently being considered include a police station, reuse
of industrial buildings and complexes for condominium apartments and attendant commercial services,
refurbishing of residential neighborhoods within and adjacent to the Cadillac Heights, Rochester Park,
and Joppa neighborhoods, along with residential and commercial services redevelopment, and
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possibly some lighl industry. There is also the possibility that commercial services in supporl of new
recreation opporlunities couid be parl of the projected redevelopment.

Prior 1o any new development or any redevelopment of cumrently developed lands, liabilily
requirements for any environmental contamination must be addressed. This would include compliance
with both Environmental Protection Agency and Texas Natural Resources Conservation Service
requirements, as well as consistency with such programs as the “Brownfields” initiatives administered
by those agencies. Although no specific proposals have been identified, it is probable that any
industrial redevelopment that may be induced will be “cieanar* than former industriat development in
the study area. -

Redevelopment of adjacent neighborhoods could be furlher induced by the porlion of TxDOT's
proposed Trinity Parkway, which would extend from Hwy 175 along the Lamar Streel Levee alignment,
This proposed project couid have an effect, depending upon number and location of access ramps,
on ihe type of developmeni adjacent to the project. In general, it would seem intuitive that light
commercial and industrial developments might be more tikely to occur at the access points, as
opposed to both high and low density residential development being more appropriate away from
major highway access points. Those effects will be considered by TxDOT as they move forward with
their own compliance under the Nationat Environmental Policy Acl. Cne cerlain cumulative effect of
the proposed roadway project on land uses in the project vicinity would be an additional economic
stimulus. There would be some economic effect of the TxDOT project on land use, whether or not the
TFSP or LPP proposal is construcled, bul the two together would have a combined effect. [t should
be noted again, however, that neither the TFSP nor the LPP is dependent upon TxDOT's proposed
highway projecl. TxDOT will be required to plan for, and to mitigate, any. adverse impacis of it's
aclions on land use to the extenl praclicable, regardless of the ultimate faie of the DFE project.

Increased utilization of the projeci area and project lands for recreation pursuits is anticipated
and, in facl, is designed into the project. The Corps of Engineers would participale in cerlain types of
low density recreation aclivities such as hike and bike trails and day use facilities, which would result
in a slight land use change on projecl lands which are currently within the floodplain. These lands will
remain in the fioodptain as open space but would be available for compatibie public uses with the
projecl. Corps policy provides for compatibie low density recreation to occur on lands acquired and
managed for habitat mitigation, provided. thal il i5 consistent with the wiidlife management purposse.
Recreation trails through the habilat mitigation area, therefore, are considered to be consistent with
that land use. Development of more intensive recreatton facilities is planned by the project sponsor
for certain areas within the lands required for the projecl. This would include such facilities as athietic
fields and @ community center. Direcl land use changes caused by the proposed project would be
compatibie with fioodplain funclions and should have no negative effects on fioodplain uses without
the project.

Noise Impacts

Implementation of any of the altematives investigated in this study is not expected 1o adversely
impacl the noise-environment over the long-term. However, analysis of the altematives in regards to
temporary noise leveis during the construction phase of the projecl was conducled, especially given
the proximity of some of the proposed features to residential areas, specifically the Cadillac Heights
and the Joppa neighborhoods.

Of concem are impacts on people near the construction sites who are performing activities
which are totally unrelated to construction aclivilies (e.g., area residents, office workers,
schoolchildren, etc.). imporiant faclors in determining noise levels that would potentially impact such
populations include distance from the noise source; natural or man-made bamers between the source
and the impacted population; weather conditions which could potentially absorb, refleci or focus sound
(such as wind speed and direclion and temperature inversions); and the scale and intensity of the
parlicular construclion phase {e.g., excavation, building or finishing).
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The Noise Control Act of 1972, one of the earliest legislative bills to address noise concems,
directed the Environmental Protection Agency (EPA) to promote an environment for all Americans that
is free from noise that jeopardizes their health and welfare. Several key federal agencies, including
the EPA, Department of Transporiation (FAA and FHWA), Department of Defense, and Depariment
of Housing and Urban Development (HUD) agreed to a joint efforl to incorporate noise considerations
in development planning. This cooperation resulted in noise-impaci-related data such as noise-zone
classificalions and land-use compatibility guidelines. '

The mosl frequently used measure currently in general use to describe noise level impacts is
the day night average sound leve! system, abbreviated as DNL and symbolized mathematically as L,
The day night average sound level is the 24 hour average sound level, expressed in decibels {dB),
obtained after the addition of a 10 decibel penalty for sound levels which occur at night between 10PM
and 7AM. This nighttime penalty is based on the fact that many studies have shown that people are
much more dislurbed by noise at night than at any other time. - According o general guidelines
established by the EPA, residential land use is deemed acceptable for noise exposures up 10 65 L.
The noise exposure at this level may be of some concem but common building construction will make
the indoor environmen! acceptable, and the outdoor environment will be reasonably pleasant for
recreation and play.

The noise levels associated with heavy, earth moving equipment such as would be used in
construction of {evees and swale and wetland excavations range between 72 and 96 dBA (decibei
readings weighied to average frequencies heard by the human ear) at a distance of 50 feet. Since
sound travels through the air in waves, as the wave spreads {moves away from the sound source) the
intensity of the sound at any given point diminishes. Because of the relatively large distances between
the proposed construction sites and the nearest residential neighborhoods, most of the altemative
ptans investigated in this study were readily eliminated from consideration for significantly adverse
noise impacts.

Two exceplions to this elimination from consideration were the altemalives proposing
construclion of either the 100-year or SPF levee around Cadillac Heights and the altematives
proposing the construction of a swale, with or without wetlands, adjacent to the Joppa neighborhood,
In the Cadillac Heights neighborhood, more detailed noise anaiysis of the proposed levee alignments
revealed that the only location where the noise ievels from construction aclivities rise above the
acceptable 65 L, would be in the residential area immedialely across 11th Street from the end of the
levee. The distance beiween the edge of the levee construclion site and the nearest homes in this
area is approximatety 200 fesl which means that construction noise levels oulside these homes could
vary between 60 and 80 dBA. The distance between the edge of the construclion zone and the
nearest residences in the Joppa neighborhood is approximately 400 feet. The construclion noise
leveis outside the homes in this area varies between 54 and 76 dBA. Noise levels from earlh moving
equipment would not remain at a constant level but would fluctuate up and down as the equipment
moves closer or farther away, so none of the nearby residents would be subjecied to constant high
noise levels for extended periods of time, Ewven though this is the case, it has been determined that
where noise levels would consistently extend above the 65 L, limits would be placed on the hours
of construction operations. Work would not' start before 7 AM and would be shut down by 8PM in
these areas of concem.

Long-term adverse impacts to the noise environment in the areas adjacent to the proposed
projecl site would not be significani upon completion of the construclion phase of the projeci.
Operations and maintenance (O&M) activities, such as mowing, would be conducled on a periodic
basis, but the noise from these aclivities is not expected to reach levels above 65 L. In addition, the
topographic variations in iand as a result of the consiructlion of the proposed swales, wetlands and
levees would serve as man-made barriers o noise in the areas surrounding projedl lands.
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Visual Impacts

Visual and aesthelic resources and the interpretation of impacis to resources is varied due to
the differences of opinions in what conslilutes non-quantifiable elements, such as beauty or
pleasantness of the surrounding vista. The proposed chain of wetlands would provide flood damage
reduction by rermoval of forests that impede fiow. This could be determined by some to be an adverse
visual impact. However, {he emergent wetlands would encourage various shore birds, wading birds,
waterfowl and other wiidlife 1o utilize the area. The grasstands surrounding the wetland complexes
blending into the remaining woodiands should constitule a desirable visual quality even if not preferred
by some. The levees would intrude visually info area due to their heighl. At the same time,
development of the entire area as open space providing access to the area, the ability to observe the
floodplain resources from atop the levees wouid be a benefit. Recently considerable growth of
wildfiowers has been observed on the existing Dallas Floodway levees. The natural propagation of
wildflowers along the levees could also develop on the proposed levee extension. The realignment
of the river under the iH-45 bridge would initialiy have adverse visual qualities, but over time as the
banks stabilize and the forest is re-established on the banks, the new segment would take on the
appearance of the existing channel through the area.

Utility Impacts

The linear levees, as proposed, would cross a number of utilities, such as sanilary sewers,
storm drains, water lines, electric transmission towers, fiber optic or other communication cables, A
detailed analysis of the known relocations of utilities that would be required is described in Appendix
C, beginning on page C-8. The impacts associated with the ulilities relocations would be minor. Only
temporary disruptions in service would be expected. The utility relocations would be isolated to the
immediate area near the construction site, and no additional impacts 10 imporiant resources would
occur. In addition, safeguards would be added to the relocated utlities as 2 means o lessen problems
associated with operation of the project. For example, closure valves would be included for sewer
pipelines reconsiructed under the levees to be wlilized in the event of a ruplure. Storm drains would
be equipped with emergency closure valves at each levee crossing to prevent flooding in the event
of a malfunction of the flap gaies. Water supply lines would be relocated to the upper surface of the
levees, buried a minimum of two feet deep.

Hazardous, Toxic and Radioactive Waste (HTRW) Impacts

The goal of any design for a ftood damage reduction project is to-avoid construction in HTRW-
contaminated areas and in areas where impact to an HTRW-contaminated site would ocgur,
Avoidance of conslruction in these areas prevents releases to the environment from occurring. Should
it be determined that & project feature must be construcied within an HTRW-contaminated area, or
within an area which would have an impact on an HTRW-contaminated site, then a response action
is taken {0 remediate or remove the site in order to eliminate the potendial for a release and
subsequent impact. This response action would be undertaken in accordance with applicable EPA
and state regulations, with the lotal cost for the response bome by the local sponsor. Therefore, every
effort is made fo identify potentiai HTRW-contaminated areas as early as possible during the
development of any fiood control projeci design, so thal project features can be adjusied to avoid these
areas.

The no action alternative for this project would resuft in no HTRW environmental impact
because no construction would occur. The regulatory community would continue to address HTRW-
contaminated sites in accordance wilh the appropriate policies, and liability for environmental releases
and impects would remain with the responsible parties. All other altematives could result in a potential
for HTRW impact due to the construction which must occur for project features, which could result in
a hazardous substance release fo the envionment. Alematives atlowing for the most fiexibility in
adjusting project features 1o avoid HTRW-contaminiated sites would have the least potential for HTRW
impact. The NED Plan is ihe altemative which would allow the least flexibility for avoiding HTRW-
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INVESTMENT

Table 4-29

Economic Analysis of Final Array of Alternatives - Flood Control Only
(January 1997 prices, 7.375% interest, 50-year period of analysis)

Estimated First Cost $199,214,200 | $199,214,200 | $50,022,173 $66,983,587 $67,224 987 $76,780,782
Annual Interest Rate 0.0325 0.0738 0.0738 0.0738 0.0738 0.0738
Project Life (years) 100 50 50 50 50 50
Construction Period {months} . 36 36 , 24 24 24 36
Compound Interest Factor 37.75981 40.15579 25,77523 25.77523 2577523 40.15579
Capital Recovery Factor . 0.033%8 0.0759 0.0759 0.0759 0.075¢ 0.0759
Interest During Construction $9,870,297 $22,860,317 $3,734,394 $5,000,645 $5,018,668 $8,810,783
Cost of non-Federal Levees $14,220,000 $23,120,000 $23,120,000 $23,120,000
Investment Cost $209,084,497 | $222 074517 | $67,976,567 $95,104,232 $05,363,654 | $108,711,5685
LANNUAL CHARGES

[nterest $6,795,246 $16,377,996 $5,013,272 $7,013,937 $7,033,669 $8,017,478
Amortization $289,268 $480,458 $147,067 $205,758 $206,319 $235,197
Operation/Maintenance $250,000 $250,000 $375,000 $405,000 $370,000 $495,000
($/yearn)

Replacements $0 $0 $0 $0 $0 $0

ANNUAL BENEFITS
Inundation Reduction $13,016,800 $13,016,800 $4,014.700 $4,134.600 $5,272,300 $5,222,700

. No of Structuras No Longer At Rlsk
From a SPF Event

39 578, 900

$8,789,500

8,567,000

$6 454 573

* Combination plan includes the chain of wetfands, the SPF Lamar Levee, and a 10-year buyout of the Cadillac Heights area
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SUMMARY

Due to the environmentally controversial nature of the NED Plan, implementation of this plan
was deemed unfavorable by the local sponsor. The Tentative Federally Supporiable Plan would yield
greater net benefits than any of the other alternatives investigated, and will be considered in further
detail in Chapter 5 of this document. In addition, due to the sponsor's desire to implement the LPP,
more detailed designs and costs will be developed for this plan, as well.
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CHAPTER 5
SELECTION OF THE RECOMMENDED PLAN

This chapter presents data and rationale supperting designation of the Recommended Pian.
The results of the plan formulation process, as described in the preceding chapter, were derived from
prefirinary cosl estimates and economic benefits assuming current conditions. The costs and benefits
presented in {his chapter are not comparable to those shown in chapter 4, Plan Formulzation, for the
following reasons:

+ The costs presented in this chapter reflect more detailed design and analysis of the
proposed project’s flood control, environmental mitigation, environmental restoration, and
recreation features, and were estimated at April 1898 prices levels. Economic analyses
were performed utilizing the fiscal year (FY) 1988 Federal interest rate of 7-1/8%.

*» The economic benefits presented in this chapter reflect average annual equivalent
benefils, which account for future changes in urbanization and hydroiogy. Comparatively,
the benefits shown in chapter 4 were expected average annual benefits, which do not
incorporate future conditions.

= The economic benefits in this chapter also include the addition of insurance subsidy
benefits, defined as the annual savings in operating expenses for the administration of the
flood insurance programs, due to the implementation of the proposed project.

In addition to these differences, a risk-based analysis was incorporated into all assumptions
and benefit calculations. This type of analysis was also used in the latter phases of the pian formuiation
process, as explained on page 4-22 of this document. Traditional expression of the frequency of flood
events has been in terms of the recumrence interval in years, such as, the “100-Year Flood". The more
appropriate expression of the probability of & particular flood magnitude is in terms of "percent chance
exceedance”, especially as il relates to a risk-based analysis. Therefore, the “100-Year Flood", which
is defined as “the magnitude of flooding which has a 1 percent probability of being equaled or exceeded
in any given year” would be expressed as the *1 percent chance flood®. For comparison purposes, the
nine fiood events computed for this study, traditionally referred to as the 1-year, 2-year, 5-year, 10-year,
25-year, 50-year, 100-year, 500-year, and the Standard Project Fiood (SPF), would be referred to, in
probabiiistic terms, as the 98 percent, 50 percent, 20 perceni, 10 percent, 4 percent, 2 percent, 1

"percent, 0.2 percent chance flood, and the SPF, respectively. Although the analyses contained herein
were performed as risk-bDased analyses, results of these invesligations are expressed in traditional
terms for the benefit of the reader. ‘

OPTIMIZATION OF THE LAMAR AND CADILLAC HEIGHTS LEVEES

Although the SPF Lamar and 100-year Cadillac Heights Levees were deamed incremenially
justified in the preceding chapier, more detailed anailysis was conducled to ensure optimization of the
ievee heights, thereby validating their proper inclusion in the Tentative Federalty Supporable Pian.

CADILLAC HEIGHTS LEVEE
Height Limitations

The Cadillac Heights Levee being proposed as part of the Tentative Federally Supporiable
Plan, known as the “100-year levee,” was set 10 a profile corresponding to elevation 412.15 al the
economic index point. This compares to a Standard Project Flood (SPF) elevation of approximatety
419.85, a difference of 7.7 feet. A key engineering constraini limits the levee from any further increases
in heighl without adverse impacts upsiream. Hydraulic analyses indicate that a higher levee in the
Cadillac Heights area begins to cause an increase in the upstream SPF proflle, which is the design
proflie for the existing Dafias Floodway. As shown in the incremental analysis of the SPF levee for
Cadillac Heights, the economic analysis is extremely sensilive 10 changes in upstream conditions,
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LAMAR LEVEE

As with the Cadillac Heights Levee, the Locally Preferred Plan calls for a levee of sufficient
height to provide essentially the same level protection as was originally provided by the existing Dallas
Floodway. However, the two levees differ substantially in their performance and effects to upstream
areas. The design of the Lamar Street Levee is such that the critical breach elevation of the existing
East Levee, located immediately upstream and adjoining the Lamar Levee, is increased by constructing
the Larmar Levee to the same height as the existing East Levee. Significant benefits are realized hy
the Lamar Levee as a result, If, however, the height of the Larmar Levee is decreased, benefits to the
upstream reach are aiso decreased. To validate this assumption, a Lamar Street Levee with 3.1 feet
less heighl than the proposed Tentative Federaily Supportable Plan was analyzed. This height
matches the current critical breach elevation of the East Levee in the existing Floodway. No levee with
a height greater than the Tentative Federally Supportable Plan was analyzed, as this is also the levee

height of the Locally Preferred Plan,

Costs of a Lower Levee

The costs associated with a lower levee protecting the Lamar Street area would increase in a
similar manner to those of the Cadillac Heights Levee described above, when analyzed on an
incremental basis with the chain of wetiands. Due to the amount of excess material present, the
incremental cost to construct & lower levee is actually greater than the cost of a higher levee. The first
cost of the Lamar Street Levee with a height of 3.1 feet less than the assumed Tentative Federally
Supportable Plan is $18,511,200. This is $498,700 more than the cost of the higher levee.

Benefit Analysis

The computer program HEC-FDA was again used to determine the amount of gross benefits
which would be foregone if a Lamar Street Levee of 3.1 feet less height were construcied. The analysis
indicates that residual damages (year 2000 only analyzed) would increase (benefits would decrease)
by $2,471,600.

Conclusion

Table 5-2 compares the costs and benefits of a levee protecting the Lamar Street area for two
heights, the greater of which is the proposed Tentative Federally Supporiable Plan as well as the
Locally Preferred Plan. Since the higher levee is the largest plan being pursued by the sponsor, and
in accordance with Planning Guidance Letter 97-10, no levee with a greater height than this was
analyzed. The comparison shown in the table, and presented in figure 5-2, clearly indicates that the
levee height identified in the proposed Tentative Federally Supportable Plan achieves higher net
benefits.

Tabie 5-2
Lamar Street Levee

incremental Costs and Benefits for Various Heights
{April 1998 prices, 7.125% interest, 50-year period of analysis)

417.90 $18,511,200 $1,405,300 $134,500 ($1,270,800)

421.00 $18,012,500 $1,367,400 $2,606,100 $1,238,700

* Cost of Existing Rochester Park Levee not included
** Interest during construction not included

This analysis confirms the inclusion ofthe SPF Lamar Levee, as did the analysis of the 100-
year Cadillac Heights Levee, in the Tentative Federally Supportable Plan.
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CONFIRMATION OF INCREMENTAL JUSTIFICATION

Due to the development of more detailed designs and cost estimates for the TFSP and the
LPP, a re-analysis of the flood control components of these plans was performed {o confirm
incremental justification. The costs and benefits of the |1H-45 proposal have been included in the
chain of wetlands increment for this analysis.

Equivalent annual damages (EAD) were calculated for the TFSP and the LPP to account
for changes in urbanization and hydrology. The analysis was performed over a 50-year period from
the year 2000 to 2050. All remaining economic analyses presented in this report reflect equivalent
annual damages.

In addition to direct inundation reduction benefils to both the immediate study area and the
~ upstream Dallas Floodway area, an annual savings in administration of the fiood insurance
programs operating expenses would be realized for any structures removed from the 100-year (one
percent annual chance of exceedance) floodplain. Estimates of these savings were calculated for
each increment of these plans, and incorporated into the overalf flood control benefits.

Due to the magnitude and complexity of the proposed plans, phased construction is
anticipated. The “Interest During Construction” {IDC) used for the economic analyses was,
therefore, calculated in such a manner as to reflect this phased construction, as shown in table 5-3.

Table 5-3
Computation of Interest During Construction

For Incremental Analysis
(April 1998 prices, 7.125% interest, 50-year period of analysis)

Chain of Wetlands Only $56,034,200 21 $3,514,100
Chain of Wetlands + Lamar $74,046,700 $3,601,500
Phase 1 $38,803,400 15 $1,718,000
Phase 2 $35,243,300 18 $1,883,500
Chain of Wetlands, Lamar $78,521,600 $3,840,600
 and 100-year Cadillac
Heights {TFSP)
Phase 1 $38,803,400 15 $1,718,000
Phase 2 $39,717,300 i8 $2.122,600
Chain of Wetlands, Lamar $83,159,400 $4,499,800
| and SPF Cadillac Heights
(LPP)
Phase 1 $38,803,400 15 $1,718,000
Phase 2 $44,356,000 21 $2,781,800
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It was assumed that, if the chain of wetlands were the only increment of this project to
actually be implemented, construclion would be performed under one contracl. As shown in tabie
5-3, the IDC for this effort would total approximately $3.5 million.

It was decided that the addition of levee work, however, would most effectively be designed
and managed by breaking the construction into phases. The iower swaile, downstream of |H-45,
was viewed as the most favorable element {0 be constructed firsl. Hydraulic impacts to other project
areas would be minimal, and any minor adjustments to design would not likely significantly affect
other project features, such as the levees. The cost of constructing the lower swale was estimated
at $38.8 million, yielding an IDC amount of approximately $1.7 million. This construction is shown
as Phase 1 in table 5-3, for each plan.

For each added increment of the TFSP and the LPP, the incremental cost difference
between total construclion and the construction of the lower swale is shown as Phase 2, with
corresponding !1DC amounts. The IDC calculated for each phase of a plan were then added to
determine total IDC for implementation of that particular pian,

Table 5-4 presents the incremental economic analysis for the flood controf features of the
TFSP and the LPP. As shown, the Lamar Levee remains economicaily justified, with $369,400 in
net annual flood control benefits and a BCR of 1.17. The 100-year Cadillac Heights Levee also
remains economically justified, with $62,900 in net annua! flood control benefils and a BCR of 1.15.
The SPF Cadillac Heights Levee is not incrementally justified.

BASIS FOR REQUEST FOR EXCEPTION

Based on these findings, the only difference between the Tentative Federally Supportable
Plan and the Locally Preferred Plan would be the incremental height difference between the 100-
year {.01 probability of exceedance) Cadiliac Heights Levee and the SPF (.00125 probability of
exceedance) levee. The corresponding incremental cost difference between the two plans would
be the responsibility of the local sponsor, unless an exceplion is granted from ASA(CW), allowing
full Federal participation in the LPP.

In light of sensitive social equity issues which would arise from the city’s support for building
a project providing less protection to the neighborhood on one side of the river than on the other,
the city requested full Federal participation in the LPP, which would include the non-justified
increment of the Cadillac Heights Levee from the 100-year ievel of protection to the SPF level. The
following sections provide comparative data between the two pians, and rationale for such an
exceplion.

ECONOMIC COMPARISON OF PLANS

Table 5-5 presents a side-by-side comparison of the proposed TFSP and the LPP, As a
{otal system, the Tentative Federally Supportabie Plan would have net annual flood control benefits
of $8.6 million, with a BCR of 1.81. Comparatively, the LPP would have net annual flood control
benefils of $4.1 millicn, with a BCR of 1.48. These lower net benefits for the LPP would be
attributable to higher water surface elevations caused by greater confinement of exireme-event
flows wilh SPF levees.
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DIFFERENCES BETWEEN THE TENTATIVE FEDERALLY SUPPORTABLE PLAN AND THE LPP

The improvements which the LPP would give to the project area above the Tentative
Federally Supportable Plan are as follows:

The LPP would provide a higher level of proteclion to the project area (Cadillac
Heights).

The Tentative Federally Supportable Plan would leave a portion of the study area
subject to flooding from major events above 100-year frequencies. Comparatively, the
LPP would provide SPF proteclion to the major damage centers within the study area.
With implementation of the LPP, 287 structures in the Cadillac Heights area wouid no
tonger be at risk from the SPF event. Construction of the Tentative Federally
Supportable Plan would allow that 207 structures would no longer be at risk from the
100-year flood event within the same area, but would leave 271 struclures subject io
inundation in SPF evenis,

The Tentative Federally Supportable Plan would provide lower levels of protection fo
one side of the river, while the LPP would provide equal SPF protection to both sides.

‘The environmental impacis to cntical natural resources, such as bottomland hardwoods

andfor wetlands, would not increase when going from the Teniative Federaily
Supportable Plan to the LPP.

The LPP would add $0.5 million in annuatl costs and would reduce annual net benefits
by $2.7 million. The tength of the Cadillac Heights levee is 1.1 miles (TFSP) and 2.25
miles (LPP). '

The Tenative Federally Supportable Plan would not fully offset the adverse hydraulic
impacis to the residential areas in the Floodway Extension area that have resulted from
construction of upstream portions of the existing Dallas Flocdway and from upstream

_ changes in watershed development. The LPP would fully offset these impacis.

Trade-offs exist between the two plans. The Tentative Federally Supportable Plan offers
more net flood damage reduclion benefits, whereas, the LPP offers flood protection greater than
100-year at a small increase in cosi.

The LPP would reduce expecled annual flood damages in the study area by $13.1 million
from baseline conditions. Comparatively, the Tenative Federally Supportable Plan would reduce
expected annual flood damages by $15.3 million, or $2.2 million more. The LPP would reduce flood
prolection for extreme events upsiream in the existing Dallas Floodway, while increasing the level
of protection for rare, but relatively more frequent events, to the peopie in the Cadillac Heights
neighborhood. :
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Table 5-4

Incremental Analysis of the TFSP and LPP - Flood Control Only
(April 1998 prices, 7.125% interest, 50-year period of analysis)

INVESTMENT

Estimated First Cost $56,034,200 | $74.046,700] $18,012,500% $78,521,600] 54,474,900 | $83,159,400| $9,412,700

Interest During Construction | $3,514,100 |  $3,601,500 $57,400 )  $3,840,600| $239,100| $4,499.800|  $898,300

Cost of Non-Federal Levees | $14,220,000 ] $23,120,000] $8,900,000] $23,120,000 $0] $23,120,000

Investment Cost $73,768.300 § $100,768,200| $26,999,900| $105,482,2001$4,714,000 | $110,779,200| $10,011,000
ANNUAL CHARGES ‘ '

Interest $5,256,000 | $7.179,800{ $1,991,300] $7.779,300| $347,700| $8,169,900

Amortization $173,900 $237,500 $58,400 $228,200f  $10,200 $239,700 $21,700

* O&M ($/year) $199,000
Replacements

$386,000 $187.000 $441,000 $55,000 $527,000

5 EEF: ::,." B g

ANNUAL BENEFIT
Inundation Reduction $3,798200 ) $4,876,700| $1,078,500 $5,337,000f $460,300 $5,286,800 $410,100
Insurance Subsidy $30,500 $78,700 $48,200 $94,200 $15,500 $94,200
Existing Dallas Floodway $7.311,400 $8,790,800| $1,479,400 $8,790,800 $6,626,400
IH-45 Proposal $1,043,500 $1,043,500

NOTE: Costs and benefits shown are not comparable to those presented in fables 4-27 and 4-28, due to the incorporation, in this table, of
more detailed cost estimates, the addition of insurance subsidy benefits, and the inclusion of average annual equivalent benefits, which
account for future changes in urbanization and hydrology.
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» Federally Supportable Plan (FSP). The FSP wouid restore SPF level of protection to
the existing Federal levees, would provide the same to the Lamar Street Community,
but would only provide protection from the 1.0% ACE (100-year) flood for the Cadillac
Heights Community. With implementation of the FSP, a flood event greater than the
1.0% ACE flood would overiop at the Cadillac Heights Levee and subject the
community to a real possibility of loss of life. The Cadillac Heights Levee, being lower,
would overtop prior to the other higher levees. A 1.0% ACE flood would likely overtop
the proposed FSP Cadiliac Heights Levee. About 131 residential and 29 commercial
structures would incur damages, pufting approximately 328 people at risk. The
maximum flood depth, which.is measured at the lowest protected structure, would be
10.7 feet. A Standard Project Flood wouid overiop the FSP at the Cadiilac Heights
levee by over 8 feet. About 215 residential and 66 commercial structures would incur
damages, putting approximately 538 people at risk. The maximum flood depth would
be approximately 20 feet.

« Locally Preferred Plan (LPP): The LPP would provide the same level of proteclion to
the Cadillac Heights Community as would be provided to the Lamar Levee, and to the
East and West Levees of the existing Dallas Floodway. Curmrent risk and unceriainty
modeling programs, which calculate levels of confidence only up to a 0.2% ACE {500-
year) flood, show that these levees would provide protection from the 0.2% ACE (500-
year) flood, with confidence fevels varying from 86% to 82%. They would pass the SPF
with lesser confidence ievels. It is likely that the LPP will be the recommended plan in
the finaf repori, as the sponsor is not willing to implement the FSP. The non-Federal
sponsor is fully aware that the LPP would provide a lesser, but consistent level of
proteclion for the four leveed areas. In all cases, the level of proteclion that would be
provided by the LPP would be far greater than that provided without a project. The
community is willing to accept this trade-off condition.- The Sponsor, and community
at large, do not feel that the Federally Supporiable Plan (as identified in the draft
GRR/E!S) is implernentable because of the social impacts that are evident; that is,
providing a lower level of protection, and higher risk of loss of life, to the low-income,
minority community of Cadillac Heights.

= - Options:

1. Construct the FSP with traditional cost sharing {75% Federal; 25% non-Federal).
2. Construci the LPP at 100 percent non-Federal cost above the FSP level,
3. Construct the LPP at full traditional cost shanng (75% Federal; 25% non-Federal).

The recommendation of HQUSACE was for seleclion of Option 3, as it was felt that not only
would the FSP be socdially unacceptable from the sponsor's point of view, but the economic cost of
the LPP shouid nol be weighed against the increased risk to life in a jow-income, minority
community, while a higher level of protection and lower risk to life wouid be provided to the rest of
the community. By selecling the LPP, emphasis would be placed on lives, people, equality and
implementability.

SUPPLEMENTAL INFORMATION

Prior fo finalizing a decision regarding the request for exception, additional information was
requested by the office of the ASA(CW). This supplemental information was provided, as seen in
Appendix M, and included the foilowing: a tabutarized listing of flow capacity (design discharge}
and level of prolection for the authorized pian, for existing conditions, and for fulure conditions
without the project, with the FSP, and with the LPP; data regarding levels of confidence for the
various levees; hydrologic conditions (current or future) upon which the levets ¢f confidence are
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based; information regarding whether the FSP Cadillac Heights Levee would meet FEMA
certification requirements; determination of whether the Cadillac Heights Levee is needed to
mitigate the effects of other elernents of the project; and, comparative socio-economic data between
the Cadillac Heights neighborhood and the city of Dalias.

In response to these requests, the following information was provided:

« Table 5-7 presents the flow capacity and level of protection for various scenarios and
provides a general understanding of the changing conditions.

Table 5-7
Flow Capacity and Level of Protection
for Various Scenarios

Existing Dailas Fioodway 226,000 (design)

SPF
(1960)
Authorized Plan 270,000 (design) SPF
Current Conditions 212,000 550-year (Floodway only)
Yeaf 2050 without Project 182,000 400-year {Floodway only)
Year 2000 with FSP Cadillac Remainder Cadillac Remainder

115,200 269,200 100 SPF

Year 2000 with LPP 269,200 SPF

= Two tables in the GRR/EIS (Tables D-34 and D-35 in Appendix D) provide the levels
of confidence for the levees in the FSP and the LPP, respectively. These tables do not
provide confidence ievels for the SPF. The model used for the computation, HEC-FDA,
does not provide this information primarily because the SPF varies in frequency from
watershed fo watershed. Table 5-8 presents a comparative summary of the tevels of
confidence for passage of the 100-year (1% ACE) and the 500-year (0.2% ACE) flood
events in the critical reaches (Cadillac Heights, Lamar Street, East Levee of existing
Floodway, West Levee of existing Floodway) of the study area with implementation of
the FSP and the LPP.

Dallas Fioodway Extension General Reevaluafion Report - Page 5-17




Table 5-8
|.evels of Confidence for Levees

Lamar 98% 80% 99% 92%
Cadillac Heights 34% 5% 99% 91%
East Levee 99% 92% 99% 86%
West Levee 98% 90% 89% 86%

The leveis of protection ciled in the Request for Exception are based on year 2000
hydrology. Year 2050 hydrology was used in the development of average annual
equivalent economic damages. In summary, the LPP would provide essentially
consistent levels of protection to all reaches except the Central Wastewater Treatment
Plant (CWWTP). The FSP would provide consistent levels of protection to all reaches
except the CWWTP and Cadiliac Heights. If the FSP were built, the 100-year Cadillac
Heights Levee wouid be the only urban flood levee within the Fort Worth District to have
a design level lower than SPF.

The height of the Cadillac Heights Levee in the FSP was derived during the economic
optimization process, without regard to the FEMA certtification requirements. For this
levee to meet FEMA's requirements, it would have to be approximately three feet
higher than formulated. Therefore, the economic benefits ($15,500) previously
attributed to the FSP Cadillac Heights for reduction in administration costs for insurance
subsidy programs would be invalid. This reduction in benefits, however, would not
change the economic feasibility of the levee.

It s the District’s belief that the Cadillac Heights Levee would not be constructed as
mitigation for other project elements, and that from an economic and hydraulic
perspective, this levee is a separable element. However, from the public perspective,
its separability is questionable due to the public belief that the lower Cadillac Heights
Levee was designed as a safety valve to protect the Central Business District and the
north side of the Trinity River at the expense of the minority population in the poarer
Cadillac Heights neighborhood.

Table 5-9, provided by the City of Dallas, presents comparative socio-economic data
between the Cadillac Heights neighborhcod and city as a whole.
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FINAL IDENTIFICATION OF FEDERALLY SUPPORTABLE PLAN

Upon evaluation of the request to recommend a Standard Project Flood (SPF) level of
protection for the DFE project, and based upon the data submitted in support of this
recommendation, the Assistant Secretary of the Army (Civil Works), by letter dated November 9,
1998, decided that the project providing a consistent SPF level of protection did not require an
exception to policy guidelines, but is the Federally Supportable Plan. In other words, the Locally
Preferred Plan is the Federally Supportable Plan.

This decision was made for the following reasons. First, the aiternative fevee for the
Cadillac Heights neighborhood would not meet the Federal Emergency Management Agency
standards for protecting the area from a flood that would have a 1.0 percent annual chance of
exceedance {ACE), nor would it provide an acceptable ifevel of reliability, particularly when
compared with other project elements. Second, the alternative levee for Cadillac Heights would
allow continued damages in this area from major, although infrequent floods (greater than the 1.0%
ACE), due to the construction of other project levees. Finally, Congress has already authorized the
project, including the Cadillac Heights Levee, at a SPF levei of protection.

IDENTIFICATION OF THE RECOMMENDED PLAN

In accordance with the decision of the Assistant Secretary of the Ammy (Civil Works)
designating the Locally Preferred Plan as the Federally Supportable Plan, this plan- is therefore
designated the Recommended Plan, and is recommended for impiementation. This plan would
consist of the following elements:

» Chain of Wetlands: The chain of wetlands increment woutd consist of upper and lower
swales, separated at Interstate Highway (IH) 45. The upper swale would have an
average 400-foot bottom width and would extend from Cedar Craek to the oxbow lake
at tH-45, a distance of about 1.5 miles. The lower swale would have an average 600-
foot bottom width, would extend between |H-45 and Loop 12, a distance of about 2.2
miles, and would be aligned through the Linfield Landfill and Sleepy Hollow Goif Course
to minimize impacts o forested areas and nearby residential areas. Excavated
wetiands and vegetative plantings would be added as environmental restoration
features within the footprint of the swales to form a “chain of wetlands.”

» Channel Realignment at IH-45: The channel reafignment at iH-45, as proposed by
TxDOT, would allow the river to flow within a wider span of the IH-45 bridge which was
better designed to accommodate river flows. This realignment would reduce the risk
of catastrophic failure of this vital bridge, and would significantly reduce current annual
maintenance costs associated with debris remeval around the bridge columns.

.+ SPF Lamar Levee: This increment would include construction of an earthen levee
providing SPF protection (.00125 probability of exceedance) for the Lamar Street area.
This levee would extend from the existing Dailas Floodway East Levee to the previously
constructed Rochester Park Levee, a distance of 2.9 miles.

+ SPF Cadillac Heights Levee: This increment would include an earthen levee and
providing SPF protection (.00125 probability of exceedance) for the Cadillac Heights
area. This levee would extend from near Cedar Creek to the Central Wastewater
Treatment Plant (CWWTP), would utilize and raise of portion of the northwest comer
of the CWWTP Levee, and would extend to high ground near the intersection of Kiest
Boulevard and McGowan Avenue, a total distance of approximately 2.2 miles.
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+ Non-Federal Levees: In addition to the levees described above, the Recommended
Plan would also include the costs and benefits of the portions of the previously
constructed non-Federal levees. The total cost for the compatible portions of these
levees was estimated at $23.1 million ($14.2 million for the CWWTP Levee upgrade
and $38.9 million for the compatible portion of the Rochester Park Levee),

* Recreation Features: The Recommended Plan would include recreation arnenities
compatible with the regional recreation master plan, including hike/bike trails,
eguestrian trails, nature trails and pavilions.

At April 1998 price levels, the flood control first cost of the Recommended Plan was
estimated at approximately $78.5 million, plus $23.1 million for the non-Federal levees, for a total
economic flood control first cost of $101.6 million. Annual flood control costs were estimated at $8.4
million, with net annual flood control benefits of $6.8 million, and a BCR of 1.81.

Additional details and costs for the Recommended Plan are presented in Chapter & of this
document.
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CHAPTER 6
RECOMMENDED PLAN

This chapter provides details on the Recommended Plan, as determined in the preceding
chapters of this report, and as modified per the comments received from higher Corps authorities,
the public, and various local, state and Federal agencies during the 90-day pubiic review period,
which ended August 14, 1998. These comments, with appropriaie responses, are included in
Appendix N of this document. The revised, detaited cost estimate for this plan is shown in Appendix
K. in addilion, the costs and economic analyses presented in this chapter were updated to reflect
October 1998 price levels and the current Federal interest rate of 6-7/8%. Federal and non-Federal
cost apportionment data for implementation of the pian are aiso presented.

The Recommended Plan would consist of fiood damage reduction features, with associated
environmenlal mitigation requirements, environmental restoration features, including a chain of
wetlands, and recreation amenities. Due to the complexilies of displaylng all the features at a
legible scale, figure 6-1 presents the features of the Recommended Plan, excluding recreation.
Figure 6-2 shows all the project features of the Recommended Plan, but at a reduced scale.

PLAN FEATURES
CHAIN OF WETLANDS AND CHANNEL REALIGNMENT AT IH-45

The chain of wetlands porlion of the proposed project would consist of an upper wetland
chain, with four separate wetland celis, and a lower wetland chain, with three separate cells, each
of various lengths and shapes. During flooding, the upper and lower chains would acl as flood
control channels to convey flood waters to outfalls east of IH-45 and norlh of Loop 12, respeclively.
During non-flood periods, the chains would serve as wetland areas for various wildlife and aquatic
growth. Each cell would have a concrete stoplog inlet control struclure and a standard concrete
headwall oullet structure, connecled by 36-inch diameter reinforced pipe. The typical section of a
wetland cell would vary in depth from 1.5 feet to 7 feet, with various s!opes and sheives {o suppon
aquatic life and vegetation. These wetland cells are described and shown in more detail in
Appendix C.

Flooding from the Trinity River would be the main source of water for the wetland cells;
however, in times of low flows or drought, water would be pumped from an exlsllng wetland cell just
north of the Central Wastewater Treatment Pland.

Drilling and 1esting operations were conducled In the proposed project area to ascerlain
geotechnical data, HTRW date, and cultural resource information. Geotechnical parameters
developed as a result of this drilfing and testing are discussed in Appendix B. Results of HTRW
testing are explained jn detall in Appendix J, while significant cultural/historic resource information
is presenied in Appendix H.

Quantities and costs for the chain of wetlands are provided in Appendix K. Since the chain
of wettands would include both flood control features and environmental restoration features, these
guantities were calculated separately. Real estate costs for the swale were estimated ai $13.7
millien, including $2.6 million for miligation lands. Environmental mitigation costs for the flood
control porlion of the chain of wetlands, exciuding lands, were estimated at $0.3 million.

A review of preliminary HTRW investigations indicated the presence of lead-containing
leachate at the Linfield Landfill site, through which the lower chain of wetlands would traverse.
Avoidance of this area has been restricled by the presence of a historic neighborhood on the west
side of the Jandfill, and the river on the east. The chain of wetlands has been designed at the
extrame westem boundary of the landfill in order to avoid more hazardous materials thought io be
present in the eastern portions of the izndfill. Alternatives which would provide for construclion of
a channel on the easl side of the river, opposile the landfill, have been vigorously opposed due to
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Area 9 (Energy Conversion Systems). The current owners of the northemn portion of Area 9 will be
performing investigations, but results are not yet available.

The hazardous levels of lead at Area 9 appear to be associated with buried lead slag and
battery casings. It does not appear that the high levels of lead exlend beyond the immediate area
being capped. This conclusion is supported by data obtained from construction of an adjacent 120-
~ inch interceptor line by the City of Dallas. The interceptor line runs parallel to the Trinity River and
immediately adjacent to Area 9. Data developed for the City of Dallas along the new interceptor line
indicate 1otal fead levels up io 1000 mg/Kg to a depth of 6 feet. These samples tested to be non-
hazardous, however, with a maximum Toxicity Characteristic Leaching Procedure (TCLP) value of
only 0.22 mg/L.. TCLP values that are equal to or greater than 5.0 mg/L are consideredto be
hazardous for iead. '

Refinement of the Cadiilac Heights ievee alignment in this area will be a priority for future
investigations. Final design will balance disturbance of known contaminants, costs for handling and
disposal of special wastes, and impacts to natural resources.

The economic costs for the Cadillac Heights Levee increment of the Recommended Plan
were estimated at $9.3 million, including preconstruction engineering and design and construction
management. :

INTERIOR DRAINAGE - SUMP AREAS

In the final analyses of the Recommended Plan, specific efforts were undertaken to
evaluate the potentiai for increasing the economic effectiveness of the initial design proposals.
However, based on current USACE policy, only the subtle changes in polential fiood damages
around 1he interior drainage facilities which result from variation of the proposed design were efigible
as measures of the benefits {o be gained {or lost) under allernative design scenarios. Since many
of the adjacent improved properties are comprised of warehouse-style construction, significant
increases in the residuat flood damages would require that the potential pool levels in the interior
facilities be raised several feet, causing impoundment over substantially larger acreages than that
resulting from the initial design conditions. The larger flooding area, in and of itself, is not reflecied
- in direct flood damages, under the current economic assessment strategy. Residual flooding
damages for a 500-year interior flood event are presented in table 8-2 for the sump areas behind
the Lamar Levee. As shown in ihe table, and for ihe reasons noled above, the residual damages
are very minimal for this area. It was eslimated that there would be no annualized residual
damages in the Cadillac Heights sump areas.

It is clear that larger interior drainage faciliies can not be economically justified, given these
constraints. Sraller facilities may be economically justified, but 1hose atternatives would not meet
the provision that the minimurn facilities meet the local sponsor's design standards, as established
by ordinance, and would be impractical. The City of Dallas’ “Drainage Design Manual™ { May 1993)
and the “Dallas Development Code" require a 100-year frequency {0.01 probability of exceedance)
design level for these types of facilities.
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Table 6-2
Cumulative Residual Single-Event and Annualized Damages
For Lamar Levee Sumps
(October 1998 prices, 6.875% interest, 50-year period of analysis)

<100 $0 $5 $0 s0]  $0 30

50 $0 $0 $0 $0 $0 $0
20 $0 $0 $0 $0 $0 $0
10 $0 $0 $0 $0 $0 $0
4 $0 $0 $0 $0 $0 $0
2 $0] - $0 $0 $0 $0 $0
1 $0 $0 $0 50 $0 $0
4 $43 396 $11.411 $223.538 $0 $0 $278.345
2 $60,344| $119,5511 $331,458 $0 $0| $511,353
Annualized * $700 $910 $5,810 $0 $240 $7,660

* The annualized damages were derived using the risk and uncertainty program, while cumtilative single-event
damages werg not. Damages were shown for Sump 5 only upon applicalion of the risk and uncertainly
analysis. It was estimated thal there would be no residual damages for the Cadillac Heights sump ereas.

As stated previously, the sumps along the proposed Lamar Sireet Levee would be situated
from upstream to downstream as follows, and as shown in figure 6-1. The first would be located
immediately southeast of the Dallas Area Rapid Transit (DART) rail line. It would require no
excavation, but would inundate 1.68 acres under the design condition. The second would be
located at the southwest “"dead” end of Forest Avenue. It would require some limited excavation (on
the southwest side of an existing commercial activity) and would inundate 1.80 acres under the
design condition. The third would straddle the Missouri-Kansas-Texas (MKT) Railway and occupy
lhe long triangular area bounded by that railway, the Southern-Pacific (SP) Railway, and the
proposed Lamar Street Levee. It would require extensive excavation and would inundate 17.10
acres under the design condition. The fourth would be located beneath the north end of the
Interstate Highway 45 (Julius Schepps Freeway) bridge over the Trinity River valley. [t would
require no excavation, but would inundate 8.08 acres under the design condition. The fifth wouid
be located along the northeast side of the SP Railway, behind the active commercial entities along
the more southeastern end of Lamar Street. it would require substantial excavation and would
inundate 12.20 acres under the design condition.

The interior drainage facilities (sluice structures) along the proposed Cadillac Heights
Levee, none of which would require significant excavation or would be expected to create a
significant area of inundation, would be situaied from upstream to down:stream as follows. The first
would be located west of Martin Luther King Jr. (Cedar Crest) Boulevard. The second would be
located adjacent o the west side of the MKT Railway, at the point where it crosses the northeastemn
leg of the proposed levee alignment. The third would be located several hundred feet east of the
MKT Railway. The fourlh wouid be located adjacent 1o the MKT Railway, at the point where it
crosses the southern leg of the proposed levee alignment.

Those sump areas which would be excavated would have three-on-one side slopes, and
generally ftat bottoms (sloped very slightly to the outlet). The outlet sl uice facilities are proposed
as simple rectangular conduits with both a flapgate (at the outlet end) and a manually operated

sluice gate. Pertinent data on the sumps and outlet siuice structures, inctuding hydrologic effects,

are presented in tabie A-9 of Appendix A.
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that fioodplain management shouid siabifize the flood hazard at existing levels through regulation
- and efforls of both the Corps and local organizations. The ROD provided a framework of criteria
thal would become the basis for the Regulatory Program within the Regional EIS study area. The
Regulatory Program includes those actions proposed by the Corps of Engineers that are subject to
Section 404, Section 3 or 10 compliance.

Hydraulic criteria applicabie to the Dallas Fioodway Exdension area inciude that no rise in
the 100-year or SPF elevation will be allowed, the maximum allowable loss in storage capacity for
the 100-year and SPF discharges wili be 0% and 5% respectively, allerations of the finodplain may
not create or increase an erosive water velocity on or off site, and the floodplain may be altered only
to the extent pemmnitted by equal conveyance reduction on both sides of the channel. The proposed
action will aiso be reviewed on the assumption that adjacent projects would have an equilable
chance to be buill, such that the cumulative impacts of both will not exceed the common criteria.
In addition, since the proposed project includes levees thal protect urban development, the
minimum design criterion for the top of levee is the SPF pius 4.0, unless a relief system can be
designed which will prevent catastrophic failure of the levee system. Furhermore, the ROD
provides criteria for mitigation of unavoidabie losses to special aquatic sites including wetlands and
guidelines for mitigation of other imporlant resources.

The ROD also provided thal vanance from the criteria would be made only if public inlerest
factors nol accounted for in the Regional EIS overwhelmingly indicated that the "besl overall public
interest” is served by allowing such variance. During the review of this project proposal by the
Corps, other agencies, communities and the public, il will be determined if it meets the ROD criteria
or whether resolution of flooding problerns of his frequency and magnitude should be deemed as
an overriding concern, and if a variance from the Record of Decision should be allowed as being
in "he best overall public interest.”

ENVIRONMENTAL JUSTICE

Executive Order 12898 provides for review of proposed activities to assess the effect on
minority populations and low income populations. The area of potential project impact was
screened and it was détermined that the area does contain minority ang [ow income populations.
A review of the effects of the proposed projecl altematives indicate that all flood controt plans,
except the combination plan including a non-struciural buyout of Cadiliac Heights in lieu of a levee,
provide significant flood protection for local residenis and businesses. The economically feasible
buyoul of the 25-year flood zone would leave many minority and low income individuals subject to
fiooding. The proposed Cadillac Heighls Levee would provide protection from the Standard Projeci
Flood and would reduce adverse economic impacis of repeated flooding in the area. This levee
would impact an existing meat packing fadility, but the plant could be relocated immediately adjacent
to the existing location, thereby minimizing loss of employment opporiunities 1o local residents.

Should the chain of wetlands be built alone, the majority of the economic benefits would
accrue upstream within the Central Business Districl (CBD), with the negative impacts of forest ioss
occurming within the floodplain adjacent 1o the Cadillac Heights and Lamar areas. There would be
some flood damage reduclion benefits within the immediate area, but not to the sarme level as
provided to the CBD, Other economic benefils from the muilti-purpose chain of wellands project to
the minority and low income populations would accrue due to the influx of recreation users of the
trail system that would be constructed.

Building the river diversion at IH-45, as requesied by the sponsor, to proteci a major
roadway bridge from catastrophic failure would benefit all people and would not be of detriment to
eny populations. The Recommended Pilen, including the environmental restoration of emergent
wetlands, environmental mitigation, and a recreational trail would also provide benefits fo the local
area. Anocther benefit of the overall project is the clean-up of accumulations of trash and debris
within the projected lands and some of the hazardous and 1oxic wastes in the project footprint. The
proposed project would not resull in disproporlionate impacis to minority or low income populations.
Recognizing the overall balance of benefits and impacts thal would occur from the proposed project,
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it has been determined that implementation of the Recommended Plan, along with the river
realignmeni at IH-45, would be in compliance with the intenl and spirit of Executive Order 12898,

CUMULATIVE IMPACTS

This section analyzes the proposed project in the context of current and future trends in the
Upper Trinity River Basin. The purpose of this section is to assess the cumulative impacis of the
proposed action to the study area, when combined with other known actions in the vicinity of the
Dallas Fioodway Extension area, as described in the “INTERRELATIONSHIP WITH OTHER
PROPOSED ACTIONS® section in Chapter 2. The proposed action, including environmental
mitigation, makes little or no contribution to regional trends that are of concem in assessing
cumulative impacts.

LAND USE

Urbanization has greatly influenced land use patiems within the Dalias area. As additional
runoff from upstream areas has increased the frequency of flooding within the study area, and as
adjacent urbanization has continued, floodplain land use has shifted away from agriculture, excepl
for a few areas of pasture land. The large floodplain areas adjacent to the river are zoned for
industrial development, bul, wilh or without a project il is unlikely that substantial new development
will occur in Aood-prone areas due to exiensive flooding and regulatory prohibitions which are
currenily in place. Past programs for voluntary removal of some residences and other structures
in the more frequently flooded areas have also influenced floodplain land uses. Most abandoned
floodpiain areas have re-vegetated with grasses, followed by young forests. The proposed project
would significantly reduce remaining flood damages which occur within the project area. Most of
the areas thal would be impacted by the proposed project features are currenily in private ownership
and would be shifted to public open space with the project. Physical features of the project would
directly impact some forest lands that have developed during the past 30 to 40 years; however,
these losses would be mitigated resulting in a larger area of preserved and reestablished floodplain
forests.

All lands acquired for project features including the area between the proposed levees, the
footprint of ail project features, and the mitigation areas would no longer be available for uses such
as agricultural production or industrial use. These fands would remain in the flocdpiain as open
space bul would be available for public uses compatible with the project. The project would resull
in increased useof floodplain lands for.recreation. Recreation trails and flood compalible day use
facilities would be devseloped through project lands and the habitat mitigation area. Development
of more intensive recreation facilities is planned by the project sponsor for certain areas within the
lands required for the project, inciuding athletic fields and a community center. Direct land use
changes caused by the proposed project wouid be compatible with floodplain functions and should
have no negative effects on floodpiain uses compared to conditions without the project.

The proposed project would provide reduction in damages to areas in both the Lamar and
Cadillac Heighls areas that are cumently susceptible 1o flooding. The economic stimulus associated
with the project, combined with the reduction in frequency and intensity of flood damages, would
result in economic deveiopment of fands which would be afforded protection or which are adjacent
10 the projecl. Redevelopment would not be expected to occur afl at once but over a period of
years. The most obvious changes wouid likely be in the formn of redevelopment and reuse rather
than direct change from one land use to another. Liability concerns for environmental contamination
must be addressed prior 1o any major redevelopment. This would be largely the responsibility of
the developer and would include compliance with both Environmental Protection Agency and Texas
Natural Resources Conservation Service requirements, as well as consistency with such programs
as the “Brownfields” initiatives administered by those agencies. Although no specific proposals
have been identified, it is probable that any industrial redevetopment that may be induced will be
“cleaner” than former industrial deveiopment in the study area.
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With participation in the projecl, the City of Dallas would be required to prepare a
comprehensive floodplain management plan which should address watershed land uses adjacent
to and upstream of the project. A primary purpose of this comprehensive plan is to assure that
future developments do not increase the potential for future flood damages. The plan wouid
address conditions of the project as assumed 1o be in-place, along with any other proposais such
as may be included in the Upper Trinity Feasibility Study or public or private proposals, such as
highways or commercial, residential, or industrial development. Any potential zoning changes
proposed by the City of Dallas in preparing this comprehensive floodpiain management plan should
provide opportunity for public inpul.

Redevelopment of adjacent neighborhoods and commercial and industrial areas would be
cumuiatively influenced by the portion of the Texas Department of Transportation's (TxDOT)
proposed Trinity Parkway project which would exiend from Hwy 175 to the existing Dallas Floodway
along the Lamar Sireet Levee alignment. The number and location of access ramps, as well as
aesthetic treatment and noise reduction measures that would be inciuded with TxDOT's proposed
extension will affect the type and extent of adjacent land use changes. Those effects will be
considered by TxDOT as that agency moves forward with compliance under the National
Environmental Policy Act.” One certain effect of the proposed roadway project on land use in the
project vicinity would be an economic stimulus resulting from construction. The economic effect of
a TxDOT project on land use within the study area would occur even in the absence of the proposed
flood damage reduction project. The two proposed projects together, however, would have a
combined or cumulative effect on land use. The nature, location, and extent of land use changes
or economic redevelopment that would ocour cannot be predicted with certainty at this time.
Economic development within the project study area will be greatly influenced by the City of Dallas’
comprehensive floodplain management plan, and by features of TxDOT's proposat for the Tnmly*
Parkway as they move along in the planning and public involvement process.

CULTURAL AND HISTORIC RESOURCES

Any impacts to cultural and historical resources would be mitigaied, according to provisions
of the National Historic Preservation Act. Therefore, the proposed action would make no
contributions to cumutative impacis of the area.

NOISE

Ali noise impacits directly attributable {o the project would be temporary in nature. Levees
would tend to inlerfere with the distribution of some noises. Some noise associated with roadway
traffic could be redistributed to the area should the Texas Department of Transportation decide to
utilize existing and proposed levees for reliever roads.

CLIMATE AND AIR QUALITY

The proposed project would have only minor impacts to local temperature and air quality
parameters. There would be no measurable impacts to climate. Cumulative impacts to air quality
would be insignificant, since environmental mitigation would result in an overall increase in the size
of preserved and reslored forested areas. Shouid roadways be deveioped, by others, on or
adjacent to existing or proposed levees, the addilional movement of vehicles past the project area
would result in an increase in ozone-forming precursors. The impacts associated with development
of this or other proposals would be determined during detailed studies by the entities proposing the
projects.
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HYDROLOGY AND WATER RESOURCES

Hydroiogic and hydraulic analysis to determine the impacts of valiey storage changes
resulting from implementation of the Recommended Plan was performed. Valiey storage changes
in the project reach would result from both the reduction of peak water surface elevations and the
function of levees blocking flood water access to the areas of the floodpiain that would be protected
by the levees. The analysis indicates that a reduction in the valley storage in the project reach
would result in an increase in the peak discharges. This increase has been computed and is
expressed in terms of an increase in the peak water surface profile downstream of the project. The
water surface profile elevations would be increased an average of 0,15 feet for the 1 percent chance
flood and 0.3 feet for the SPF. Based on these small increases and the very limited potential for
flood damages downstream of the project, a variance from the criteria requiring mitigation for
reduction of valley storage and no allowable rise in the 1 percent chance flood and SPF etevations
should be allowed. The variance from these requirements, as stated in the Corridor Development
Certificate (CDC) Manual and the Trinity River Environmental Impact Statement Record of Decision
(ROD), would be further justified in light of the very broad ranging economic benefits accruing to the
residents, commercial activities and public service fagiiities within the project reach as well as
upstream of the project reach. The proposed project would provide SPF protection to over 2,500
structures in the immediate study area, which currently have no such protection, and increase flood
protection to over 10,000 structures in the reaches of the existing Dallas Fioodway. Careful
consideration of these factors indicate that the best overall public interest would be served by
allowing such variance. The granting of variances from the CDC and ROD for this flood damage
reduction project would not set a precedent that would alleviate the compliance requirements for
other floodplain development alteration projects. The criteria would continue to significantly reduce
cumulative impacts to hydrologic and hydraulic conditions. In addition, any future Corps project
proposals would not reduce the hydrologic and hydraulic benefits which would be derived from
implementation of the proposed DFE project.

ECOLOGICAL RESOURCES

The most significant resource within the proposed project area has been identified as the
bottemiand hardwood forest ecosystem iocated in an area referved to as the “Great Trinity Forest".
While the proposed project would impact only a small area of the forest, the proposed
environmental mitigation plan could provide a catalyst to ultimate acquisition and management of
over 1,000 acres of the area which is either currently forested, or could be converted to bottomland
hardwood forest through intensive management. In addition, the proposed environmental
restoration project, which includes the development of emergent wetiands, would help reverse the
trend of losses to this important resource.

ECONOMIC ANALYSIS

As stated in Chapler 5, equivalent annual damages (EAD) were calculated for the
Recommended Plan to account for changes in urbanization and hydrology. The analysis was
performed over a 50-year period from the year 2000 1o 2050.

RECREATION BENEFITS

Benefits for the recreation plan deveioped for the final array of alternatives were derived
using the unit day value method. This method of benefit calculation was selected based on the
criteria set forth in ER 1105-2-100. Specifically, the regional model available is more than seven
years old, annual visits are not expected to exceed 750,000, and recreation costs are not expected
to exceed 25 percent of the tolal project costs.
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A score of 40 points was assessed for the plan based on the professional judgement of both
Federal and local recreation planners. Applying the current Planning Guidance Memorandum, a
score of 40 points converts to $5.09 per visitor-day, at October 1998 price levels, for quantifiable
features. The benefits were derived based on 31.5 miles of trails, 34 picnic tables and 6 picnic
pavilions. Refer to Appendix | for complete details on the recreation master plan. Table 6-4 details
the benefits calculated for the recreation plan by feature. The participation rate in the Dallas/Fort
Worth area for multi-purpose trails and pavilions exceeds the facility capacity; therefore, it is
assumned that participation equals capacity and a value of one was applied. Annual visitors per
miles of equestrian and nature trails were adjusted by the participation rate for the local area.

Table 6-4
Dallas Floodway Extension Recreation Benefits

Unit Day Value Method
(October 1998 prices, 6.875% interest, 50-year period of analysis}

Hike\Bike Trail 18 1.0 57,662 $5.09 $5,280,500

[Equestrian Trail 8.5 0.2 6,999 $5.09 $60,500
INature Trail 5 0.6 7.402] . $5.09 $113,000
[Picnic Tables 34 1.0 1,575 $5.09 $272,400
[Pavilion 6 1.0 1,665 $5.09 $50,800
| Total Benefits _ $5.777.200/
COST ANALYSIS
Project First Cost

The project first cost includes estimates for lands anddamages, relocations, fish and wildlife
facilities, channels (swale and chain of wetlands), ievees, recreation facilities, cultural preservation,
removal of hazardous and toxic waste, engineering and design, and construction management.
Contingencies were added on selecied items in accordance with the level of confidence associated
with the item. Construction cost data were developed using material, equipment, and labor costs
typical for work of this nature in the Dallas area. Real estate costs were developed after the Gross
Appraisal was completed. A cost estimate summary for the Recommended Pian is found in table
6-5, and shows a total project cost of $127.2 million.

Annualized Cost
The project first cost was converted 10 an annual basis, using a 50-year amortization period
and the current applicable Federal interest rate of 6.875 percent. Accrued interest during the

construction period was calculated as described in Chapter 5 and taken into account to produce a
total investment cost. The annualized costs for the plans were used for computation of the BCR.

Revised: 13 August 1999
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Table 6-5

Cost Estimate Summary for the Recommended Plan
(October 1998 prices)

Lands and Damages $20,581,600 $5,113,400 $25,695,000
Relocations $4,655,400 $1,250,200 $5,905,600
“§ Fish and Wildlite Facilities $383,900 $96,000 $479,900
Channetis and Canals $24,434,300 $5,397,700 $29,832,000
Levees and Floodways $13,865,500 $3,363,400 $17,228,900
Recreation Fagilities $4,139,400 $1,247,800 $5,387,200
Cultural Resources Preservation $640,000 $160,000 $800,000
Planning, Engineering and Design $10,014,900 $1,864,900 $11,879,800
Construction Management $5,460,700 $1,365,200 $6,825,900
Sub-Totals $84,175,700 $19,858,600 | $104,034,300
Compatible Non-Federal Levees $23,120,000 $0 $23,120,000
Total Project Costs $107,295,700 $19,858,600 | $127,154,300

ECONOMIC SUMMARY

Table 6-6 presents the economic summary for the combined flood control and recreation
features of the Recommended Plan, while table 6-6a presents separate analyses of each of these
project purposes. The outputs of the environmental restoration features are measured in non-
monetary units; therefore, the costs associated with these features are not included in the economic
analysis of the project. Additionally, costs for cultural resource preservation are 100 percent Federal
costs, up to a limit of one percent of total Federal project costs, and are not included in the economic
analysis of the project. As shown, the Recommended Plan is economically justified, with net annual
benefits of $9.8 million, and a BCR of 2.06.
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Table 6-6a
Economic Analysis of Separate

Flood Controf and Recreation Purposes
{October 1998 prices, 6.875% interest, 50-year period of analysis)

First Costs $113,958,300 $6,757,400
Economic Costs * $109,868,100 $6,767,400
interest During Construction $4,523,300 $229,700
Investment Cost $114,391,400 $6,987,100
Interest and Amortization $8,158,000 $488,300
OMRRSR $527,000 $73,000
Annual Costs $8,685,000 $571,300
Annual Benefits $13,285,100 $5.777,200
Net Annual Benefits $4,600,100 $5,205,900
Benefit-Cost Ratio (BCR) 158 | 10.11

* Economic costs for Flood Conirol do not include $4,090,200 in Relocation Assistance costs.

PROJECT COST SHARING

The provisions of the Water Resources Development Act of 1986 (Public Law 99-662),
approved November 17, 1986, and the Water Resources Devélopment Act of 1996 (Public Law
104-303), approved October 12, 1996, stiputate cost sharing requirements which local sponsors
must meet for the Federal Government to be involved with water resource projects. Cost sharing
provisions for the flood control, environmental restoration, and recreational development purposes
are outlined below. The costs of remaving and/or preserving cultural resources which may be
discovered during implementation of this project would be borne as a 100 percent Federat cost, up
to a maximum of one percent of the total Federal project costs. Should the cost of cuitural resource
preservation exceed this one percent limit, cost sharing provisions would be implemented. An
estimate of approximately $800,000 has been deveioped to cover the possibility of cultural resource
preservation. These non-sharable costs have been shown in cost apportionment table 6-8.

FLOOD CONTROL

The identified feasible flood control project would be cost shared based on the provisions
set forth in Public |.aw 99-662, as amended. The designated Sponsor would be required to formally
approve the recommendations of the General Reevaluation Report before initiating the
Preconstruction, Engineering, and Design Phase of the project.

For structural flood control projects, the non-Federal cost is to be a minimum of 25 percent
and a maximum of 50 percent of total project costs. The non-Federal sponsor is responsible for 100
percent of the operation, maintenance and replacement costs of the project.
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ENVIRONMENTAL RESTORATION

Due to the requirement to obtain an amendment to the original 1965 authorization adding
environmental restoration as a project purpose, environmental restoration will be cost shared in
accordance with the provisions of Public Law 104-303 (WRDA 1996). Under this law, the non-
Federal cost is to be 35 percent of the total environmental restoration project costs. The non-
Federal sponsor is responsible for 100 percent of the operation, maintenance and replacement
costs of the project.

RECREATIONAL DEVELOPMENT

Under the Federal Water Project Recreation Act of 1965 (Public Law 89-72), outdoor
recreational {acilities can be provided at Federal non-reservoir flood damage reduction projects.
However, recreational developments must be within the lands acquired for the basic project, except
for separable lands required for access, parking, potable water, sanitation and related developments
for health, safety and public access. Also, the fagcilities for cost sharing must be accordance with
the approved list in ER 1165-2-400. As stipulated in Public Law 99-662, recreationa! development
including tands required for public access, health, and safety, are cost-shared on an equal (50/50
percent) basis between Federal and non-Federal public interests. The cost of lands provided by
tocal interests for the basic project are not included for recreational cost sharing purposes.
Operation, maintenance and replacement costs are also the responsibility of the non-Federal
sponsar.

DIVISION OF PLAN RESPONSIBILITIES

COST APPORTIONMENT

Table 6-7 presents the project costs, by work item, for the Recommended Plan. Table 6-8
reflects the calculations performed to determine the Federal and non-Federal cost apportionments
based on the appropriate laws and regulations, as described previously.

Table 6-9 shows the cost apportionment data for the Recommended Pian. The total cost
of this plan was estimated at $127.2 million. As shown, the Federal cost would total approximately
$83.6 million (65.7%), while the non-Federal cost would equal approximately $43.6 million (34.3%).

The costs shown in table 6-9 are based on standard requirements set forth in Public Law
99-662, as amended, for the flood control and recreation components of the Recommended Plan.
Since environmental restoration was not a project purpose under the 1965 authorization, an
amendment to the original authorization adding environmental restoration as a project purpose
would necessitate the application of standard cost sharing requirements for environmentai
restoration set forth in Public Law 104-303. Under these laws, non-Federal interests would be
required to furnish all lands, easements, rights-of-way, and disposal areas, and perform all
relocations of bridges ard utilities. Specifically, the non-Federal share of project costs are setata
minimum of 25 percent and 2 maximum of 50 percent of the total flood control costs, 35 percent of
the environmental restoration costs, and 50 percent of the recreation costs. Non-Federal interests
would also be responsible for the operation and maintenance of the project ieatures after
construciion. The Federal Government would be responsible for a minimum of 50 percent and a
maximum of 75 percent of the flood damage reduction costs, 65 percent of the environmental
restoration costs, and 50 percent of the recreation costs.

In addition to the cost apportionment regulations cited above, the provisions of Section 351
of WRDA 1996 regarding credit toward the non-Federal share of the project for advanced
construction of the Central Wastewater Treatment Plant Levee and the “compatible” portion of the
Rochester Park Levee were incorporated into the remaining costs analysis shown in table 6-9a.
The non-Federal share of project costs prior to application of the levee credit was such that all of
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Table 6-9
Cost Apportionment Data for the Recommended Plan
(October 1998 prices)

Flood Damage Reduction $75.713.800 $38,244,500 $113,858,300
Environmental Restoration $3,665,100 $1,973,500 $5,638,600
Recreation $3,378,700 $3,378,700 $6,757,400
Additional Federal Cost - Cuttural ) $800,000 $0 $800,000
Resource Preservation

TOTAL $83,557,600 $43,596,700 $127,154,300
Percentage 65.7 34.3 100

Table 6-9A
Remaining Federal / Non-Federal Costs for the Recommended Plan
(October 1998 prices}

Cost Apportionment $83,557 600 $43,596,700 $127,154,300
Previously Expended $0 $23,120,000 $23,120,000
Remaining Costs $83,557,600 $20,476,700 $104,034,300

NON-FEDERAL RESPONSIBILITIES

Prior fo commencement of construction, local interests must agree to meet the requiremsnts

for non-Federal responsibilities as outlined below and in future fegal documents.

a. Provide between 25 percent and 50 percent of the separable project costs allocated to flood
control, 35 percent of the separable project costs allocated to environmentati restoration,
and 50 percent of the costs separable project costs allocated to recreation, as further

specified below:

(1) Provide, during construction, funds needed to cover the non-Federal share

of preconstruction engineering and design costs;

{2) Provide, during construction, a cash contribution equal to 5 percent of total
project costs allocabie to flood control;

(3} Provide alt lands, easements, and rights-of-way, including suitable borrow
and dredged or excavated material disposal areas, and perform or assure
the performance of all relocations determined by the Government to be
necassary for the construction, operation, and maintenance of the project;

{4) Provide or pay to the Government the cost of providing all retaining dikes,
wasteweirs, bulkheads, and embankments,
features and stilling basins, that may be reguired at any dredged or
excavated material disposal areas required for the construction, operation,
and maintenance of the project; and

including all monitoring
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{5) Provide, during construction, any additional costs as necessary to make its
total contribution equal to 25 percent of total project costs allocated to
structural flood contral, 35 percent of the separable project costs allocated
to environmental restoration, and 50 percent of the costs separable project
costs allocated to recreation.

Grant the Government a right o enter, at reasonable times and in a reasonable manner,
upon land which the local sponsor owns or controls for access to the project for the purpose
of inspection, and, if necessary, for the purpose of completmg, operating, maintaining,
repairing, replacing, or rehabilitating the project.

Assume responsibility for operating, maintaining, replacing, repairing, and rehabilitating
{OMRR&R) the project or completed functional portions of the project including mitigation
features, without cost to the Govemment, in a manner compatible with the project's
authorized purposes, and in accordance with applicable Federal and State laws and spedfic
directions prescribed by the Government in the OMRR&R manual and any subsequent
amendments.

Comply with Section 221 of Public Law 91-611, Flood Control Act of 1970, as amended,
and Section 103 of the Water Resources Development Act of 1986, Public Law 99-662, as
amended, which provides that the Secretary of the Army shall not commence the
construction of any water resources project or separable element thereof, until the non-
Federal sponsor has entered into a written agreement to fumish its required cooperation
for the project or separable element.

Hold and save the Governmenl free from all damages arising for the construction,
operation, maintenance, repair, replacement, and rehabilitation of the project and any
project-related betterments, except for damages due to the fault or negligence of the
Government or the Government's contractors.

Keep and maintain books, records, documents, and other evidence pertaining to costs and
expenses incurred pursuant to the project to the extent and in such detail as will properly
reflect total project costs.

Perform, or cause to be performed, any investigations for hazardous substances that are
determined necessary to identify the existence and extent of any hazardous substances
regulated under the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA}, 42 U.5.C. 9601-9675, that may exist in, on, or under lands, easements or
rights-of-way necessary for the construction, operation, and maintenance of the project;
except that the non-Federal sponsor shall not perform such investigations on lands,
easements, or rights-of-way that the Govemment determines to be subject to the navigation
servitude without prior specific written direction by the Govemment.

Assume complete financial responsibility for all necessary cleanup and response costs of
any CERCLA regulated materials located in, on, or under lands, easements, or rights-of-
way that the Government determines necessary for the construction, operation, or
maintenance of the project.

To the maximum extent practicable, operate, maintain, repair, replace, and rehabilitate the
project in a manner that will not cause liability to arise under CERCLA.

Prevent future encroachments on project lands, easements, and rights-of-way which might
intertere with the proper functioning of the project.

Comply with the applicable provisions of the Uniform Relocation Assistance and Reat
Property Acquisition Policies Act of 1970, Public law 91-646, as amended by title IV of the
Surface Transportation and Uniform Relocation Assistance Act of 1987 (Public Law 100-
17), and the Uniform Regulations contained in 49 CFR part 24, in acquiring lands,
easements, and rights-of-way, and performing relocations for construction, operation, and
maintenance of the project, and inform all affected persons of applicable benefits, policies,
and procedures in connection with said act.
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Conducted by the Depardment of the Army,” and Section 402 of the Water Resources
Development Act of 1986, as amended.

m. Provide the non-Federal share of that porion of total cultural resource preservation
mitigation and data recovery costs attributable to flood control, environmental restoration,
and recreation that are in excess of one percent of the total amount authorized to be
appropriated for flood control, environmenta! restoration, and recreation.

n. Parlicipate in applicable flood insurance programs, and in accordance with Section 202{c)
of the Water Resources Development Act of 1996, within 1 year afler the date of signing
a project cooperation agreemeni for consiruction of the project, prepare a floodplain
management plan designed to reduce the impacts of future flood evenis in the project area,
and implement such pian no later than 1 year after completion of construciion of the projeci.

¢. Provide and maintain necessary access roads, parking areas and other public use facilities,
open and available to all on equal terms.

p. Prescribe and enforce regulations to prevent obstruction of or encroachment on the Project
that would reduce the level of protection it affords or that would hinder operation or
maintenance of the Project.

g. Not use Fedenral funds to meet the non-Federal sponsor’s share of total project costs unless
the Federal granting agency verifies in writing that the expenditure of such funds is
expressly authorized by statute,

PUBLIC INVOLVEMENT

This section briefly summarizes the results of public involvement activities underlaken as parl
of these General Reevaluation Repori level investigations.

PURPOSE OF PROGRAM

This study focused on the development of an economically feasible, environmentally
acceplable, and publicly supported soiution fo the flooding problems with the Dallas Floodway
Exlensicn area. Numerous meetings and conversations have been held with the various entities
and inlerested citizens to share the latest possible information and 1o focus this study toward
invesligating the most viable aliematives. In addition, various public workshops/meetings were held
in the study area for the cltizens to give inpul into the problems and possible solulions, as stipulated
by Public Law 88-662 and Public Law 104-303.

PARTICIPANTS

Study parlicipants worked closely over a Six-year period in an effor to inform and involve the
concemed citizens in the study area. The agencies invelved in this efforl included the Forl Worlh
District (Corps of Engineers), City of Dallas, Texas Parks and Wildlife Depariment (TPWD), United
States Fish and Wildlife Service (USFWS), and Texas Department of Transporiation (TxDOT). The
staff and representatives of these agencies have worked tirelessly to answer citizens questions and
concems, by hosting a series of workshops or information meetings.

PUBLIC WORKSHOPS

On May 21, 1991, an Environmental Impact Statement Scoping meeting was held in Dallas
{Roosevelt High School). The purpese of this meeting was to inform the public of the proposal for
work along the Dalias Floodway Extension and to selicil comments and infermation from the public
10 assist the Corps of Engineers in the preparation of a proposed solution 1o the problems within the
area, Public attendance was poor.
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On February 8, 1997, a workshop was held at the Sleepy Hollow Golf Course Club House. This
meeting was organized by the city of Dallas to provide information on the engineering analysis and
evaluation of afternatives for the modified Chain of Wetiands and polaential levees to affecled
property owners, neighborhood representatives, and key environmental group representatives.
According to the City of Dalles, this workshop was altended by approximaiely 65 people.

On February 11, 1997, The Fort Worth District made a presentation 1o the TrinHy River Corridor
Citizens Committee conceming the Dallas Floodway Extension project status and proposails. This
presentation and resuiting questions were addressed by Colonel Peler Madsen and was attended
by more than 250 people. Follow-on questions were answered and distributed later in the monih.

On February 27, 1997, a neighborhood meeting was held at the Martin Luther King Seniors
Center in South Dallas. This meeting was organized to inform the residents of the Lamar Street &
Rochester Park areas of the proposed project for flood damage reduction in the area. The City of
Dailas (City Council members and slaff) and Corps of Engineers representatives made
presentalions and answered questions by the public, numbering 100 in attendance, according to
the City of Dallas.

On March 4, 1997, a neighborhood meeting was held for the Cadillac Heights and Joppa
neighborhoods. According to the City of Dailas, the meeting was aitended by about 70 residents,
and representatives from the City of Dallas (Councit members and siaff) and the Corps of
Engineers. This meeting was used to inform the citizens of the proposed project and solicit their
comments.

©On March 19, 1997, the Dallas City Counci was briefed on the proposal to add the Lamar Stree!
and Cadiliac Heighls levees o the Locally Preferred Plan. Several citizens addressed the City
Councll on the issue. Then on March 26, 1987, the Dallas City Council voted unanimously io add
the Lamar Streel and Caditlac Heighis levees to the Locally Preferred Plari,

On Augusi 9, 1997, a presentation was made and queslions were answered conceming the
Locally Preferred Plan for the Dallas Fioodway Extension. This seminar was held at the Sleepy
Hollow Country Ciub in Dattas, Texas. This seminar was put on by the American nstitute of
Architects and entitled "A River Runs Through Us®, This seminar was designed for educators (First
Grade through Twelfth Grade) and had presentations by various agencies involved in projects within
the Trinity River in Dallas. Agencies represented included: Office of State Archeologist,
Environmental Protection Agency, City of Dallas, Texas Department of Transporation, and U.S.
Ammy Corps of Engineers. Approximately 50 educalors were present ai this seminar.

Starting fn the Fall 1986 and continuing through the present, meetings of the Interagency
Executive Team ({ET) are held in Dallas. This IET is made up of representatives of various
agencies (State and Federal) who had jurisdiction or on-going work within the Trinity River Corridor.
These agencies include: City of Dallas, U.S. Army Corps of Engineers, Texas Department of
Transportation, Environmental Proteclion Agency, Texas Parks and Wildlife Department, Texas
Naturat Resource Conservation Commission, North Texas Tollway Authority, Dallas County and the
North Central Texas Council of Governments, This group acls as a coordinating team between all
agencies to optimize the efforts within the river comdor.

On August 21, 1997, Mayor Ron Kirk (Dallas) asked the representatives of vanous state and
Federa! agencies fo again meet and discuss the advancements that had been made during the
previous year since the lasl summit. These agencies included: City of Dallas, U.S. Army Corps of
Engineers, Texas Department of Transportation, Office of the Secretary of the Army, Dallas Counly,
Environmental Protection Agency, Texas Parks and Wildlife Department, Texas Natural Resource
Conservation Commission, Texas Tumpike Authority, and North Ceniral Texas Council of
Govermnmerits,

During the life of the General Reevaluation Report/Environmental impact Statement (GRR/EIS)
preparation (1991 through 1998), numerous meetings with concemed individuals, groups, and
affected property owners have been held to answer their questions and receive their feed back.
Additionally, numerous letters and other correspondence have been transmitted to organizations
and individuals to answer their questions and receive their feed back on the proposed project.
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Table 6-10
Current Community Financial Indicator Values
For The City Of Dallas

1. Annual.rate of change in population 1.2% | Strong
2. Current surplus/deficit as a percent of total current expenditures 1.1% | Average
3. Real property tax collection rate - 96.9% | Average
4. Propeity tax revenues as a percent of full market value of real 0.5% | Strong
property
5. Overali net debt as a percent of full market value of real property|] 2.2% | Strong
6. Overall net debt outstanding as a percent of personal income 5.2% | Average
7. Direct net debt per capita $609 | Average
8. Overall net debt per capita $1,267 | Weak
9. Percent direct net debt ouistanding due within next 5 years 77.0% | Strong

The annual rate of change in Dallas’ population between 1980 and 1897 exhibits a strong 1.2
percent annual rate of change. The indicator stabilily in the economic basg is useful because the
economic base typically rises and falls with changes in the population. The proportion of
surplus/deficit expenditures to total expenditures are also some significant indicators of the
community's strength. Dallas is currently operating at a surplus with revenues exceeding
expenditures by about 1.1 percent, which is in balance with the national average. The third indicaior
measures the efficiency of the city's tax collection system. The city is currently average in this area
reporting a 1897 collection rate of 98,9 percent. The city's refiance on tax revenue, indicator four,
shows the extensiveness of properly taxation and the potential for future revenue growth from this
source. A vatue of 0.5 percent is strong and indicates that the city does not appear to tax heawly
in relation to property values in this area.

Indicators’ five through nine are used to assess the community's debt capacity. Indicator five
compares the amount of tax-supported debt to the full market value of real properly. The city of
Dallas is average with a value of 2.2 percent. Personal income can be used as a yardstick to judge
the city's ability to repay debt. Per Capita income for January 1994 was $24,480. indicator six
shows net debt representing about 5.2 percent of total persona! income, which is average for most
cities. Indicators’ seven and eight represent the per capita direct debt of almost $609 and overall
net debt outstanding per capita of $1,267, which indicates a weakness in this area.

Finally, indicalor nine compares the percentage of direct net debt due within five years to total
outstanding direct net debt. The city's situation is strong with 77 percent of the outstanding debt
being paid over the next five years. The overall net debt reporied in 1997 was $1,326,830,670.

Based on the national averages the overall financial condition of the city of Dallas is currently
in a healthy state. The only indicator falling within the weak range was for the amount of net debt
outstanding per capita. However, the caiculated value only exceeded the average limits by only
$67. Based on this analysis, the city of Dallas appears to have room to expand their debt ioad to
accommodate new capital projects.

Dallas Floodway Extension General Reevaluation Report - Page 6-31







NON-FEDERAL FINANCIAL PLANNING

The purpose of sirategic financial planning is to optimize the use of capital over time in response
to long term financial goals. The three principal elemenis involved include cost recovery
allematives, if needed; seleclion of the preferred financing atemative; and implementation of the
cost recovery approach. Although financing decisions are uitimately the sponsors’, the Corps of
Engineers can assist in the decision making through the provision of timely information on costs,
benefits and cost recovery opportunities, The sponsor is responsible for making arangements io
finance the project sufficiently in advance of construction to enable the project scheduie to be met.

ABILITY-TO PAY ANALYSIS

Based on ER 1165-2-121 an ability-to-pay test should be applied to all flood control projects.
The tesl determines the eligibilily of the study area to qualify for a reduction in the amount to be cost
shared by the Non-Federal interest. To quatify for a reduclion the resulis of both the benefit and
income portions of the twofold ability-to-pay test must fall within the specified guidelines.

The benefils’ test deternines the maximum reduction, called the "benefils based floor”
(BBF), in the leve! of non-Federal cosl sharing for any project, The factor is determined by dividing
the projectl B/C ratio by four. i the faclor {expressed as a percentage) is less than the standard
level of cost sharing, the project may be eligible for a reduction in the non-Federal share to this BBF.
The standard level cost share for the Flood Protection project is a minimum of 25 percent. The
recommended plan's B/C ratio of 2.06 was divided by four to yield a BBF of .515 or 51.5 percent.

The income test determines qualification for the reduclion calculated in the benefit step.
Qualification depends on a measure of the current economic resources of bolh the project area and
the State in which the project is located.

In accordance with faclors released in Economic Guidancé 96-4, the income index factors
for the state of Texas and Dallas County are 90.81 and 102,77, respectively. The Eligibility Factor
(EF) for a flood control project is calculated according to the following formula:

EF = a - b, * (State faclor) - b, * {area faclor)

where:
a = 15.86794
b, = 0.06771
b, = 0.13543

Utilizing the above formula, an EF of -4.2 was calculated for the City of Dallas. An EF less
than zero indicates ineligibitity for a reduction in construction cost sharing. As stated previously, a
BBF factor for the investigated plan was calculated at 51.5 percent. To qualify for a reduclion, the
BBF faclor must be less than the standard fevel of cost sharing. According fo ER-1165-2-121
paragraph 5a(2}, the City of Dallas does not meet the criteria for a reduction in construction cost
because this project does not meet both of the tests; therefore, the City of Dallas must pay a
minimum of 25 percent level of the total flood protection project cost.
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CHAPTER 7 - :
DISCUSSIONS, CONCLUSIONS, AND RECOMMENDATIONS

This chapter summarizes the results of the investigations of the General Reevaluation of
the water and related land resource problems and needs with the Datlas Floodway Extension study
area.

DISCUSSIONS

The Dallas Floodway Extension project is one of five local flood protection projects
authorized for construction in 1965. Further studies were conducted which assessed the plan in
greater detail, but were never implemented. The current study was initiated in 1991 following
significant flood events in 1989 and 1990.

The NED Plan identified in this reevaluation consisted of a 1,200-foot wide swale providing
greater conveyance of flood waters through the area. The fload control portion of this plan had an
estimated cost of $50.0 million. The vast majority of benefits for this plan were realized in the
existing Dallas Floodway, upstream of the immediate study area. This plan, which was extremely
controversial from an environmental resource perspective, would have directly impacied
approximately 725 acres of environmental resources, including removal of approximately 504 acres
of bottomland hardwoods, and wouid have required 3,200 acres of mitigation at an estimated cost
of $13.5 million.

Because of the public input regarding the environmental impacts of the NED Pian, and due
to the city’s desire o provide greater protection to the immediate study area and to incorporate
environmental restoration features into the project, the chain of wetlands concept was developed.
The Chain of Wetlands Plan consisted of upper and lower fiood control swales, divided by 1H-45.
These swales were reduced in width and relocated as far west as possible to avoid the higher
quality forested areas. The Chain of Wetlands would require approximately 649 acres of mitigation
at an estimated cost of $3.1 million. The Chain of Wetlands Plan was formally adopted as the initial
Locally Preferred Plan {LPP) on August 28, 1996. In addition, due to the anticipated public
acceptability issues associated with implementation of the NED Plan, the chain of wetlands was
designated as the first increment of the Federally Supportable Plan, in lieu of the NED Plan.
However, public and social pressure remained to provide flood protection to the study area
comparable to the protection provided to the Centra! Business District by the existing Dailas
Floodway.

The addition of SPF levees to the chain of wetlands concept was investigated. The Lamar
LLevee was deemed economically feasible and was, therefore, added to the chain of wetiands as
part of the Federally Supportable Plan. Although the analysis of a SPF levee at Cadillac Heights
showed that this levee was not incrementally justified, a 100-year levee (1.0 percent chance of
exceedance in any one year) at this location proved to be feasible. However, sensitive social equity
issues prompted the city to adopt a plan including SPF levees on both sides of the river. The Chain
of Wetlands Pius SPF Levees Plan was formally adopted by the city as the final LPP on March 26,
1997.

In the April 1998 draft of this report, the Federally Supportable Plan (FSP) was identified as
a plan that, except for the levee protecting the Cadillac Heights neighborhood, would provide a
Standard Project Flood (SPF} level of protection at a high degree of reliability. In this plan, the
Cadillac Heights Levee would only provide protection from the ficod that would have a 1.0 percent
chance of exceedance in any one year, with a 34.0 percent reliability. Upon further analysis and
subsequent concurrence by the Assistant Secretary of the Army(Civil Works), it was determined that
the FSP is that plan that provides SPF protection for the entire Dallas Floodway Extension project
for the following reasons. First, the alternative levee for the Cadillac Heights neighborhood would
not meet the Federal Emergency Management Agency standards for protecting the area from a
flood that would have a 1.0 percent chance of exceedance in any one year, nor would it provide an
acceptable level of reliability, particularly when compared with other project elements. Second, the
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alternative levee for Cadillac Heights would aliow continued damages in this area from major,
aithough infrequent floods (greater than the flood that would have a 1.0 percent chance of
exceedance in any ong year), due to the construction of other project levees. Finally, Congress has
already authorized the project, including the Cadillac Heights Levee, at a SPF level of protection.
For the reasons noted above, the project providing a consistent SPF level of protection is the
Federally Supportable Plan, and is therefore the Recommended Plan.

The original Dallas Floodway Extension project, authorized in 1965, contained ievee,
channel, and lake features designed to provide SPF protection to both the northern and southern
portions of the city of Dallas. The current Recommended Plan provides tor similar outputs at a
lower total project cost. The estimated cost of the authorized improvements to the Dallas Floodway

. Extension area, at October 1998 price levels, would be approximately $202.7 million. Total annual
benefits for the authorized project were estimated at $13.2 million. Under current economic
conditions, the authorized project would have negative net benefits of $3.0 million, with a BCR of
0.82. The Recommended Plan, as presented herein is estimated to cost approximately $127.2
million, including $23.1 mitlion for compatible portions of previously constructed non-Federal levees.
This plan would yield total annual benefits of approxlmately $19.1 million, net annual benefits of
$9.8 million, and a BCR of 2.086.

CONCLUSIONS

The following conclusions are based on the results of the investigations conducted for this
study. '

a. Asignificant need exists for a project within the Dallas Floodway Extension study area
providing flood damage reduction benefits, environmental restoration features and
recreation amenities.

b. The Recommended Plan is a multi-objective project consisting of a flood control
swale, with an incorporated chain of wetlands for environmental restoration purposes,
SPF levees protecting the Lamar and Cadillac Heights neighborhoods, environmental
mitigation, and recreation facilities compatible with a larger, regional recreation master
plan. Also included in this plan would be a proposed realighment of the existing river
channel at the |H-45 bridge to prevent catastrophic failure of this designated national
defense route, and to reduce significant annual maintenance cosis due to debris
accumulations at the bridge.

c. The City of Dallas has been identified as the local sponsor for the construction of the
project. The Federal and non-Federal cost apportionments for the Recommended
Plan are estimated at $83.6 million (85.7%) and $43.6 million (34.3%), respectively.
A credit in the amount of approximately $22.2 million was applied toward the non-
Federal share of the fiood control project costs, in accordance with Section 351 of
WRDA 1996.

d. It is noted that certain costs have been estimated which are not included as project
costs, and which are not allowed to be cost shared. These costs include removal
andfor preservation of cultural resources which may be discovered during
impiementation of this project, and which woutd be borne as a 100 percent Federal
cost, up to a maximum of one percent of the total Federal project costs. Should the
cost of cultural resource preservation exceed this one percent limit, cost sharing
provisions would be implemented. An estimate of $800,000 has been developed o
cover the possibility of cultural resource preservation. These costs have been included
in the cost apportionments noted above,

e. Environmental restoration is not included as a project purpose in the original language
of the 1965 authorization for this project. An amendment to the authorization, adding
environmental restoration as a purpose for all Upper Trinity River studies, is required

Revised: 13 August 1999
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i.  Cultural investigations undertaken to provide basic information on the project have
identified fourieen archaeological and architectural sites eligible for inclusion on the
National Register of Historic Places. Although additional investigations will be
necessary for a definitive determination of eligibility, the archaeological sites appear
to retain intact deposits valuable in scientific research and are, therefore, being treated
as eligible for the purposes of this project. The potential for additional intact historic
sites and in situ buried prehistoric cultural deposits in the project footprint impact zone
is very high. All efforts will be needed to locate and identify all significant heritage
resources to be impacted by the proposed project and to develop contingencies to
rminimize or miligate their loss. A Programmatic Agreement with the Advisory Council
on Historic Preservation, Texas Historic Preservation Officer, and other interasted
parties has been developed to address cultural resources with due diligence. This
agreement has been inciuded in Appendix L of this report.

g. The Recommended Plan, as proposed, would provide completion of a significant
portion of the Authorized Plan for the Dallas Fioodway Extension. The plan is located
within the oniginally chosen site, and includes smaller scale features of the authorized
flood damage reduction plan. Future work efforts to maore fully fulfill the scope of the
authorized plan would not be adversely affected by the Recommended Plan.

RECOMMENDATIONS

| recommend that the original authorization for the Trinify River and Tributaries Basinwide
Study be amended to include Environmental Restoration as a project purpose, and that the
Recommended Plan, as described in this report, for fiood damage reduction, environmental
restoration and recreation development along the Trinity River within the city of Dallas, Texas, be
consiructed as a Federal project with such modifications thereof as in the discretion of the
Commander, HQUSACE, may be advisable.

| also recommend that the non-Federal sponsor be authorized credit for the advanced non-
Federal construction of the Central Wastewater Treatment Plant Levee upgrade and the portion of
the Rochester Park Levee compatible with the Recommended Plan. The preliminary estimate for
this compatible construction, subject to an audit for reasonableness, allocability, and ailowability,
is approximately $22,174,000. '

The above recommendations are made with the provision that prior to project
implementation, the non-Federal sponsor shall enter into a binding agreement with the Secretary
of the Army to pertorm the following items of local cooperation:

a. Provide between 25 percent and 50 percent of the separable project costs allocated to flood
control, 35 percent of the separable project costs allocated to environmental restoration,
and 50 percent of the costs separable project costs allocaled to recreation, as further
specified below:

{1} Provide, during construction, funds neaded to cover the non-Federal share
of preconstruction engineering and design costs;

{2) Provide, during construction, a cash contribution equal to 5 percent of total
project costs allocable to flecod control;

(3) Provide all lands, easements, and rights-of-way, including suitable borrow
and dredged or excavated material disposal areas, and perlorm or assure
the performance of all relocations determined by the Govemment to be
necessary for the construction, operation, and maintenance of the project;

{4} Provide or pay to the Government the cost of providing all retaining dikes,
wasteweirs, bulkheads, and embankments, including all monitoring
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features and stilling basins, that may be required at any dredged or
excavated material disposal areas required for the construction, operation,
and maintenance of the project; and

(5) Provide, during construction, any additional costs as necessary to make its
total contribution equal to 25 percent of total project costs allocated to
structural flood control, 35 percent of the separabie project costs allocated
to environmenial restoration, and 50 percent of the separable project costs
allocated o recreation.

Grant the Government a right to enter, at reasongble times and in a reasonable manner,
upon land which the jocal sponsor owns or controls for access to the project for the purpose
of inspection, and, if necessary, for the purpose of completing, operating, maintaining,
repairing, replacing, or rehabilitating the project.

Assume responsibility for operating, maintaining, replacing, repairing, and rehabilitating
(OMRR&R]) the project or completed junctional portions of the project including mitigation
features, without cost to the Government, in a manner compatible with the project's
authorized purposes, and in accordance with applicable Federal and State laws and specific
directions prescribed by the Government in the OMRR&R manual and any subsequent
amendments.

Comply with Section 221 of Public Law 81-811, Fiood Control Act of 1970, as amended,
and Section 103 of the Water Resources Development Act of 1986, Public Law 99-662, as
amended, which provides that the Secretary of the Army shall not commence the
construction of any water resources project or separable element thereof, until the non-
Federal sponsor has entered into a written agreement to furnish its required cooperation
for the project or separable element.

Hold and save the Government free from all damages arising for the construction,
operation, maintenance, repair, replacement, and rehabilitation of the project and any
project-related betterments, except for damages due to the fault or negligence of the
Government or the Government's contractors.

Keep and maintain books, records, documents, and other evidence pertaining to costs and
expenses incurred pursuant to the project to the extent and in such detail as will properly
reflect total project costs.

Perform, or cause to be performed, any investigations for hazardous substances that are
determined necessary to identify the existence and extent of any hazardous substances
regulated under the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), 42 U.S.C. 9601-9675, that may exist in, on, or under lands, easements or
rights-of-way necessary for the construction, operation, and maintenance of the project;
except that the non-Federal sponsor shall not perform such investigations on lands,
easements, or rights-of-way that the Govemment determines to be subject to the navigation
servitude without prior specific written direction by the Government.

Assume complete financial responsibility for all necessary cleanup and response costs of
any CERCLA regulated materials located in, on, or under lands, easements, or rights-of-
way that the Government determines necessary for the construction, operation, or
maintenance of the project.

To the maximum extent practicable, operate, maintain, repair, replace, and rehabilitate the
project in a manner that will not cause liability to arise under CERCLA.

Prevent future encroachments on project lands, easements, and rights-of-way which might
interfere with the proper functioning of the project.
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. k. Comply with the applicable provisions of the Uniform Relocation Assistance and Real

Property Acquisition Policies Act of 1970, Public law 91-848, as amended by titte IV of the
Surlace Tranaportation and Uniform Relocation Assistance Act of 1987 (Public Law 100-
17), and the Uniform Reguiations contained in 49 CFR part 24, in acquiring lands,
easements, and rights-of-way, and parforming relocations for construction, operation, and
maintenancs of the project, and inform all alfected persons of applicable benefits, policies,
and procadures in connection with said act.

.  Comply with all applicable Federal and State laws and regulations, induding Section 601
of the Civil Rights Act of 1964, Public Law 88-352, and Department of Dafense Directive
5500.11 issued pursuant thereto, as well as Army Regulation 600-7, entitied
"Nondiscrimination on the Basls of Handicap in Programs and Activities Assisted or
Conducted by the Department of the Army,” and Saction 402 of the Water Resources
Development Act of 1986, as amended. _

m. Provida the non-Federel share of that portion of total cultural resource preservation
_mitipaion and data recovery costs attributable to flood control, environmental restoration,
and recreation that are in excess of one percent of the total Faderal amount authorized to
be appropriated for fiood control, environmental restoration, and recreation.

n. Participate in applicable flood insurante programs, and in accordance with Saction 202(c)
of the Water Resourcas Development Act of 1996, within 1 year after the date of signing
a project cooperation agresment for construction of the project, prepare a fioodplain
managemant plan designed to reduce the impacts of future flood avents in the project area,
and implement such plan no later than 1 year after completion ot construction of the project

0. Provide and maintain necessary accass roads, parking areas and other public use facilitles,
- open and available to all on equal terms.

p. Prescribe and enforcs reguiations to prevent obstruction of or encroachment on the Project
that would reduce the level of protection it affords or that would hinder operatlion or
maintenance of the Project.

g Not usa Federal funds to meet the non-Federal sponsor's shars of total project costs unless
the Federal granting agency verifies in writing that the expenditure of such funds is

expressly authorized by statute.

The recommendations contalned haraln raflect tha information avallable at this time and current
Departmental policies goveming formulation of individual projects. They do not refiect program and
budgeting prioritias Inherernt to the formulation of a national Clvil Works construction program nor
the perspective of higher review levels within the Executive Branch. Consequently, the
recommendations may be modified before they are transmitted to the Gongrass as proposals for
authorization and implementation funding. However, prior 1o transmittal to the Congress, the
sponsor, the . State, imerested Federal agencies, and other parties will ba advised of any
modifications and will be alferded an oppomnlty to comment further.

District Engineer

Revised: 13 August 1999
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" DEPARTMENT OF THE ARMY
POLUTHWIERTERN DIVIBION, CONPE OF ENGINEERS
1118 COMMERCE STRECT '
OALLAS. TEEAS TEM2-0318

February 12, '1999

Enginesaring and Technical
Services Directorate

Lisutanant General Joe N. Ballard
Comnandar .
U.S8. Axmy Corps of Engineers
20 Massachusetts Avanue, HW

. Washington, DC 20314~1000

Deax General Ballard:

I concur in the conclusions and reccmmandations of the

District Enginear.

Sincerely,
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