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Septenber 17, 1973 OFFICE OF THE

REGIONAL ADMINISTRATOR

To All Interested Agencies and Public Groups

To camply with the provisions of the National Envirommental Policy
Act of 1969, we have prepared a draft environmental impact statement for
the Trinity River Authority's proposed expansion of its Central Regional
Treatment Facility.

In accordance with Section 102(2) (c) of the National Environmental
Policy Act, we are requesting comments of various federal, state and
local agencies on the draft of our environmental statement. When com-
ments of the agencies concerned are received, we will prepare the final
environmental impact statement to be forwarded to the Council on -
Environmental Quality. Any comments that you make will be included as
an attachment to the statement when it is placed on file with the
Council.

We would appreciate receiving your camments by October 19, 1973,
to allow the statements to be given early review by the Council.

This Agency will hold a public hearing on the draft environmental
impact statement. A copy of the notice of the public hearing is
enclosead.

If you should require additional information, please contact
Mr. Jim De La Plaine, Office of Grants Coordination, at telephone

muber (214) 743-1101. .
& "9 - -

Arthur W. Busch
Regional Administrator
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ENVIRONMENTAL PROTECTION AGENCY
REGION VI
1600 PATTERSON. SUITE 1100
DALLAS. TEXAS 75201

OFFICE OF THE
REGION AL ACMINISTRATOR

NOTICE OF PUBLIC HEARING

The Environmental Protection Agency will hold a public hearing
in Dallas, Texas, beginning at 1:00 p.m. on October 9, 1973. The
hearing will be held in Conference Roam A and B, Enviranmental Protec-
tion Agency, 1600 Patterson Street. This hearing will be convened
to present the Draft Environmental Impact Statement on the Trinity
River Authority Wastewater Facilities.

The Trinity River Authority has submitted an application for
federal financial assistance for the construction of additional
wastewater treatment facilities at its Central Regional Wastewater
Treatment Facility. The application has been designated WPC-Tex-992/1094.

The purpose of the hearing is to assure that public participation
is an integral part of the agency plamning and decision-making process
by informing the interested citizens about the status and progress
of studies and findings, and by actively soliciting comments fram
all concerned groups and individuals.

In order to permit maximum public participation, the Hearing
Officer may, at his discretion, reconvene the hearing on Wednesday,
Octcober 10. In addition, a session will be held on Tuesday evening,

October 9, beginning at 6:00 p.m.



Persons wishing to participate in the hearing are requested to
notify Mr. Ancil Jones, Grants Coordinator, Office of Grants Coordi-
nation, Environmental Protection Agency, 1600 Patterson Street,

Suite 1100, Dallas, Texas, 75201. While advance notice is requested,
persons wishing to present testimony may indicate so at the hearing
registration. Those persons who will be unable to attend hut desire
to submit written comments to be entered in the record should send
those comments to the same address before October 5, 1973.

Copies of the impact statement to be presented at the hearing
are available fram the Environmental Protection Agency office at

the above address.



HEARING AGFNDA
Octcber 9, 1973

Call to Order by Hearing Examiner 1:00 p.m.
Statement of Purpose of Hearing

Caments by State Agencies

Presentation of Draft Fnvironmental Impact Statement

Question and Answer Session regarding Draft Environmental Impact
Statement

Response by Environmental Protection Agency, State and/or City,
as appropriate.

Recess
Testimony
Statement by Hearing Examiner

Adjourn
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SUMMARY

(X) Draft Envfronmenta] Statement
( ) Final Environmental Statement

Environmental Protection Agency

Region VI, Office of Grants Coordination
Dallas, Texas

1. Name of Action

Administrative Action (X)

Legislative Action ()

2. The proposed action consists of federal grant assistance as
authorized by the Federal Water Pollution Control Act Amendments
of 1972 (Public Law 92-500).

The Trinity River Authority of Texas»(TRA) has applied for federal
funds to aid in the construction of additional wastewater treatment
facilities at its Central Regional Wastewater Treatment Facility site.
The expanded facility, located in Grand Prairie, is expected to treat
the wastewater generated in the following areas through the year 1985.

Arlington {part)
Bedford
Carrollton
Coppell

Dallas (part)
Dallas/Fort Worth Airport
Euless

Farmers Branch
Addison

Grand Prairie
Irving

The proposed project involves the construction of a 70 Million
Gallons per Day (MGD) activated sludge treatment facility to be

operated in parallel with the existing 30 MGD trickling filter facility

i (a)



located at the TRA's Central Regional Treatment Site. The combined
discharge (100 MGD) from these two systems will receive additional
treatment by chemical precipitation, carbon absorption, and disinfection
prior to discharge to the Trinity River approximately 8 stream miles
upstream from downtown Dallas.

Sludge from the facility will be dewatered and incinerated at the
plant and the ash produced will be disposed of by land filling on
the plant site.

In addition to the treatment plant expansion, this project will include
construction of a new 3 million gallon reservoir at the site of the
existing Elm Fork Detention Reservoir and 31,700 feet of relief sewers
parallel to the existing West Fork Interceptor, the Mountain Creek
Interceptor, and the Cottonwood Creek Trunk Interceptor. The total
estimated cost of the project is approximately 41 mii1ion dollars.

3. Summary of Environmental Impact and Adverse Environmental Effects.

The proposed facilities are expected to reduce health hazards in the
service area, enhance water quality in the Trinity River, and aid in
orderly physical development in the member communities, assuming
adherance to existing land use plans.

The minor adverse effects which cannot be avoided are those normally
associated with the existence and operation of wastewater treatment
facilities. The increased noise levels and possible odors emanating
from the facility will be minimized by modern desian techniques and

efficient operation.

i (b)



Disruption of the environment and inconveniences to citizens during
construction are unavoidable but will be reduced in severity by proper
construction scheduling and techniques.

No serious adverse effects are anticipated due to the construction
and operation of the proposed facility, unless a significant change
occurs in the character of anticipated future development. The minor
adverse effects expected appear to be acceptable when compared to the
beneficial effects to be derived from the proposed project.

4. Alternatives Considered.

Several alternatives have been considered given due considerations
to both economic and environmental factors. In addition, numerous system
and subsystem alternatives have been evaluated:in arriving at the
alternative selected.

5. List all Federal, State, and Local Agencies from which Comments

have been Requested.

Federal Agencies

U. S. Department of Agriculture
Environmental Planning and Management
U. S. Forest Service

Regional Office

1720 Peachtree Road, N.W.

Atlanta, Georgia 30309

ii



Department of Health, Education & Welfare
1114 Commerce Street, Room 904
Dallas, Texas 75202

U. S. Department of the Interior

Assistant Secretary - Program Policy

Attn: Office of Environmental Projects Review
Department of the Interior

Washington, D. C. 20240

Bureau of Sport Fisheries and Wildlife
Southwest Region

Federal Building

Albuquerque, New Mexico 87103

National Park Service
P. 0. Box 728
Santa Fe, New Mexico 87501

U. S. Geological Survey
Water Resources Division
630 Federal Building

300 East 8th Street
Austin, Texas 78701

Bureau of Qutdoor Recreation
Building 41

Denver Federal Center
Denver, Colorado 80225

Bureau of Reclamation
P. 0. Box 1609
Amarillo, Texas 79105

Bureau of Land Management
P. 0. Box 1449
Santa Fe, New Mexico 87501

Office of Economic Opportunity
1100 Commerce
Dallas, Texas 75202

Federal Highway Administration
Director Highway Programs Office
819 Taylor Street

Fort Worth, Texas 76102

Economic Development Agency
702 Colorado
Austin, Texas 78701

Army Corps of Engineers

1114 Commerce Street
Dallas, Texas 75202
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Department of Housing & Urban Development
819 Taylor
Fort Worth, Texas 76102

Department of Commerce

Attn: Or. Sidney Galler

Deputy Assistant Secretary of
Environmental Affairs

Washington, D. C. 20235

National Oceanic and Atmospheric Administration
National Marine Fisheries Service

Federal Building

144 First Avenue South

St. Petersburg, Florida 33701

Council on Environmental Quality

HQs - Environmental Protection Agency
722 Jackson Place, N.W.

Washington, D. C. 20506

Division of Municipal Wastewater Programs
Attn: Ralph Fuhrman

Environmental Protection Agency
Washington, D. C. 20460

Dr. Carl Shuster, Jr., Director

Water Programs Impact Statement Office
Environmental Protection Agency
Washington, D. C. "~ 20460

Office of Federal Activities
Environmental Protection Agency
Attn: Peter Cook

Washington, D. C. 20460

Management & Budget, Organization &
Management Systems Division

Attn: Mr, Charles Nelson

17th and Pennsylvania, Room 9026
Washington, D. C. 20503

State Agencies

O0ffice of the Governor

Division of Planning Coordination
Capitol Station

P. 0. Box 12428

Austin, Texas 78711

Texas Air Control Board

820 East 53rd Street
Austin, Texas 78751

jv



State Department of Health
1100 West 49th Street
Austin, Texas 78756

Texas Industrial Commission
10th Floor, State Finance Building
Austin, Texas 78701

Texas Parks & Wildlife Department
John H. Reagan Building
Austin, Texas 78701

Texas Water Quality Board
P. 0. Box 13246

Capitol Station

Austin, Texas 78711

Texas Highway Department
11th and Brazos
Austin, Texas 78711

Railroad Commission of Texas
910 Colorado
Austin, Texas 78701

Texas Water Rights Commission
722 Sam Houston Office Building
Austin, Texas 78701

Texas State Historical Survey Committee
P. 0. Box 12276, Capitol Station
Austin, Texas 78711

Department of Agriculture
P. 0. Drawer B.B.

Capitol Station

Austin, Texas 78711

General Land Office
Library & Archives Building
Austin, Texas 78701

Texas Animal Health Commission
1020 Sam Houston Office Building
Austin, Texas 78711

Forest Station
c/o Texas A8M University
College Station, Texas 77843

State Soil & Water Conservation Board
1018 First National Building
Temple, Texas 76501



Texas Tourist Development Agency
Room 500

John H. Reagan Building

Austin, Texas 78701

Texas Water Development Board
P. 0. Box 13087

Capitol Station

Austin, Texas 78711

Association of Texas Soil & Water
Conservation Districts

306 West 14th Street

Friona, Texas 79035

Texas Conversation Council, Inc.
730 East Friar Tuck Lane
Houston, Texas 77024

Bureau of Economic Geology
University of Texas
University Station, Box X
Austin, Texas 78712

Texas Council for Wildlife Protection
3132 Lovers Lane
Dallas, Texas 75225

Texas Forestry Association

P. 0. Box 1488
Lufkin, Texas 75901

Local Agencies and Individuals

Trinity River Authority of Texas
P. 0. Box 5768
Arlington, Texas 76011

Forrest and Cotton, Inc,
Consulting Engineers
Suite 201, Bruton Park
8700 Stemmons Freeway
Dallas, Texas 75247

Mr. John L. Spinks, Jr.

Southwest Regional Representative
National Hudubon Society

P. 0. Box 9585

Austin, Texas 78757

vi



INTRODUCTION

Historically, the evolution of the water carrier system of waste
removal reflects the most economical solution to a critical public health
problem, the removal of pathogenic organic waste from areas of human
habitation. The present level of treatment required reflects the addi-
tional necessity of reclaiming the water used to carry the waste. The
method of ultimate disposal of the solids removed from the water is
primarily determined by the continued need to protect the public from
the adverse effects of pathogenic organic waste. Thus, the overall ob-
jective of this project and indeed the entire wastewater collection and

treatment system is to benefit the public health.

It is intended that the proposed project will yield a long-term
solution to the problem of the removal of pathogenic organic waste from
areas of human habitation, e.g., interceptors, treatment area, detention
basin, etc. With the present concentration of effort in the wastewater
treatment field, it is anticipated that unit processes will continue to
improve and that the need for reclaimed water will demand their use. It
is anticipated that with these same developments, it will become increas-
ingly necessary and feasible to tighten restrictions on the acceptance
of industrial waste until the problems associated with them are elimi-
nated completely. The prime objective of this project is the continued
protection of public health through the provision of sanitary sewer treat-
ment service to areas where the population concentration could produce a

health problem without this service.



1. BACKGROUND

A. General

1. The Trinity River Authoriiy of Texas. The Trinity River Authority

of Texas is a political subdivision of the State of Texas created
in 1955 by the 54th Legislature under Article XVI, Section 59 of
the Texas Constitution. The Authority's jurisdictional boundaries
comprises all of the territory contained within Tarrant, Dallas,
E11is, Navarro, and Chambers Counties, and generally that portion
of the following Counties that 1lie within the watershed of the
Trinity River: Kaufman, Henderson, Anderson, Freestone, Leon,
Houston, Trinity, Madison, Walker, San Jacinto, Polk and Liberty.
The Trinity River Authority is governed by a 24-member Board of
Directors appointed by the Governor with the advice and consent
of the Senate of the State of Texas. Representing the 17 counties
which 1ie within the Authority's jurisdiction are four directors
from Dallas County, 3 directors from Tarrant County, and 1 director
from each of the remaining counties. There are also 2 directors

at large.

The Trinity River Authority is vested with all the powers of
the State under Article XVI, Section 59 of the Constitution to ef-
fectuate flood control and the conservation and use, for all bene-
ficial purposes, of storm and flood waters in the Trinity River
Watershed, subject only to:

(1) Declarations of policies by the Legislature as to the use

of water;



(2) Continuing supervision and control by the State Board of
Water Engineers;

(3) The provisions of Article 7471 prescribing the priorities
of uses for water; and

(4) The rights heretofore and hereafter acquired in water by

municipalities and others.

Regarding water quality, the act creating the Trinity River
Authority states:
"It shall be the duty of the Authority to exercise with
the greatest practical measure of the conservation of
beneficial utilization of storm, flood and unappropriated
flow waters of the Trinity River Watershed in the manner
and for the particular purposes specified hereinafter in
this section and elsewhere in this act, powers, including
those: . . .
(K) As a necessary aid to the conservation, control,
preservation and distribution of such water for bene-
ficial use, the Authority shall have the power to
construct, own and operate sewage gathering, trans-
mission and disposal services, to charge for such
services, and to make contracts in reference thereto

with municipalities and others."

The Trinity River Authority is authorized to make contracts
for service under Article 8280-188 and Article 1109i, Vernon's
Annotated Civil Statutes, and the Regional Waste Disposal Act,

(compiled as Chapter 25, Water Code of Texas).

-2-



The Trinity River. The Trinity River rises in four North Central

Texas counties, Grayson, Montague, Archer and Parker Counties, in
what are called forks, namely, the East Fork, the EIm Fork, the
West Fork and the Clear Fork. The mainstream begins with the
junction of the EIm and West Forks at Dallas. From its headwaters
it snakes 548 miles to Trinity Bay or the upper end of Galveston
Bay. Its watershed, or drainage area, covers 17,845 square miles,
and its width varies from a few feet at the north to a substantial
girth at its mouth. The river begins in a section known as the
‘Cross Timbers. It drains portions of the Grand Prairie and the
Black Land Prairie, flows across the Post QOak Belt, the Piney Woods
Region, and finally the Guif Coast Plain. Over a substantial per-
iod of time its flow has ‘gathered sufficient soils to have estab-
lished a true delta with‘distributﬁries of sufficient size to cut
off at least partially.that part of the Bay known as Turtle Bay.
Viewed culturally, the Trinity River has been a traditional divi-
sion line between East Texas and Central Texas. Not far from its
western bank, the Pine ‘and Hardwood growth in red soils which char-
acterize the eastern’area give way to rolling, virtually treeless
plains with a much darker, even black, soil which supports a dif-
ferent immigrant group who generally follow different occupationa)

callings.

Water pollution has been a serious problem in the Upper Trin-
ity River Basin's metropolitan area for many years, and there is

a simple general reason. Except when the area lakes are spilling



over following heavy rains, the entire basin above the metropoli-
tan area is virtually 100% dammed off and consumed by people and
their activities in the metropolitan area. Most of the water is
released to the river, but only as effluents from wastewater
treatment plants. Ninety-plus percent of the river flow in and
below the metropolitan area consists of such effluents, except
during and right after rains. Wastewater treatment plants in the
metropolitan area appear to be better than the average for this
country, but few, if any, other areas create such a sizable river

with its effluents only, without any dilution water from upstream.

The consequent problems in the river are predictable: low
Dissolved Oxygen (D. 0.), high Biochemical Oxyaen Demand (BOD), high
coliform count, few fish, sludge banks on the river bottom, high
ammonia concentrations, occasional odors, blooms of suspended alqgae,
etc. The Trinity River Authority is studying ways to reduce these
problems in the river, and to do it in such a way that the reduction
of one problem will not increase another. Our main effort for the
Tow flow conditions is the development of a mathematical model of the
stream, indicating how each of the problems in the river would respond

to various possible changes in wastewater treatment.

When it rains, other water quality problems occur in the
river. It is known that with a moderate rise in the river follow-
ing a period of low flow, the water quality in the river actually
decreases. For example, the D. 0. becomes Tower, the BOD higher,

coliforms higher, and fish die. Apparently, something other than

-4-
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pure rainwater is entering the river along with the usual efflu-
ents. Possible sources are: leaves, oil, trash, and such from
city streets and storm sewers; trash, natural debris, fertilizers
or pesticides from rural land; poorer treatment of regular efflu-
ents because of rainwater infiltration into the system; bypassing
of industrial effluents; and the resuspension of organic sludges
which collect on the river bottom during Tong periods of Tow flow.
These possible sources are actually being measured during rises

in the river and will be analyzed in a way analogous to that for
‘low flow conditions, that is, to recommend changes which will re-

duce the problems the most for the money spent.

Present Treatment Process. The first regional wastewater treat-

ment system conceived and constructed in the southwest was the
Trinity River Authority's Central Sewage System. Originally,
this system provided service to the Cities of Dallas, Irving,

Farmers Branch and Grand Prairie.

The Central Wastewater Treatment Facility is located on a
450 acre site immediately north of the Dallas-Fort Worth Turnpike

and immediately west of Loop 12 in Grand Prairie.

The treatment plant is a two-stage trickling filter plant
with the following major features: raw sewage lift station; pri-
mary clarifier; sludge thickeners; sludge digesters and drying
beds; ch]Prination facilities; and oxidation ponds. Office and

laboratory facilities are also provided. The plant was constructed



to treat 30 million gallons a day (MGD) to a quality of 20 milligrams
per liter (Mg/L) BOD and 50 Mg/L suspended Solids (SS).

Construction on the original project began in 1958, and the
Central Sewage System became operational in 1959 serving an esti-
mated population of 70,000 in the original four customer cities.
The original system consisted of (1) the treatment plant facili-
ties; (2) Elm Fork Interceptor and 1ift stations 1 and 2; (3)

West Fork Interceptor; (4) Mountain Creek Interceptor; and (5)
Jefferson Avenue Interceptor, 1ift station 3 and force main. The
total initial construction cost of all projects initiated in 1958
amounted to $5,822,000 which represents the cost of a treatment
plant with a 30 MGD capacity and 25.5 miles of interceptor ranging

in size from 27 to 72 inches in diameter.

Since 1959, the Central Svstem is now receiving flows from
Arlington, Bedford, Euless, Carrollton, Coppell, Addison, and soon
the Dallas-Fort Worth Regional Airport, in addition to the flows
generated by the four original customer cities. During the first
few years of operation, the daily flows treated averaged 7.0 MGD.
As the population of the various cities served by the Central
System increased, the need of additional interceptor facilities

became apparent.

Since the opening of the plant in 1959, the population growth
of the cities served by the Central Sewage Facility has increased

at a phenomenal rate. The City of Euless experienced over a 350%



growth rate between the years 1960 and 1970 while the Cities of
Bedford and Carrollton experienced a 271% and 226% growth re-
spectively, and the Cities of Arlington, Farmers Branch, and
Irving experienced over a 100% growth rate. Present population
forecasts project 950,000 people to be served by the Central
System by 1990. This growth rate has had its effect on using

up the present capacity of the Central Sewage Facility. Flow
rates are estimated to be 50.6 MGD for 1975 and 78.1 MGD for 1980.

The need for expansion is clearly evident.

As a designated regional wastewater treatment operator,
the Trinity River Authority's Central System expansion will also
be necessary to meet the service needs of the area designated in
the North Central Texas Council of Governments Upper Trinity

Basin Sewage Treatment Plan.

Today the Central System is comprised of 72.5 miles of inter-
ceptor, 4 1ift stations and a treatment plant. The average daily
flow has increased to approximately 32 MGD with a connected load
of approximately 300,000 people representing service to eleven
customer cities in the Mid-Cities area between Dallas and Fort

Worth.

B. Proposed Action

1. Project Description. From the history and descriptions, three

primary problem areas may be identified relating to the existing

Central Sewerage System Hastewater Treatment Plant. These are:



(A)

(8)

Capacity. Based on information previously discussed, it is
clear that the present capacity of the plant is no longer
adequate to meet the projected needs of the existing and
anticipated customers. The Trinity River Authority's Central
Sewerage System is commited to providing additional capacity
up to 100 million gallons per day. Comniiment to a regional
system has created a situation where a cycle has developed
and, at least for the foreseeable future, will probably
continue. This may be summarized as "request for service --
extensiﬁn of interceptor -- expansion of plant." Such a
cycle is difficult to break without a prior decision as to
the 1imits of the service area to be served by a single plant.
The decision becomes particularly difficult when the initial
expense for a new regional treatment system is considered.
For this report, the ultimate service area envisaged for

the Central Sewerage System by the NCTCOG Upper Trinity River
Basin Comprehensive Sewage Treatment Plan has been assumed.
This is sufficient to consider the presently proposed plant
expansion as a reasonable alternative for increased capacity
because this expansion is concurrent with presently accepted
and approved planning for the provision of sewage service in

the Upper Trinity Basin.

Degree of Treatment. It is clear that the existing method of

treatment is no longer sufficient by itself, to insure com-

pliance with existing water quality criteria. The reason is



simply that since the plant was built, the standards have
changed. Where primary and secondary treatment was adequate,

tertiary treatment is now required.

(C) Odor. The primary cause of odor can be identified as the
pond used for the disposal of partially digested sludge.
The remaining pond, however, is also suspect since experience
has shown that such pbnds tend to become anaerobic during the
colder months and "turn over" in the spring as temperatures
jncrease. “Turn over is usually accompanied by odor. In
addition to the seasonal odor, a background odor is noticeable
at fhe plant site. Some of this may be due tolthe sludge pond

and possibly the digesters.

From the above, it can be concluded:

(1) That additional capacity must be provided to meeq future waste-
water disposal needs up to 100 million gallons per day.

(2) That the degree of treatment presently being given to exist-
ing wastewater flows is inadequate to meet current requirements
and must be increased to a degree requiring tertiary treatment.

(3) That the following is reqhired at the existing plant to elimi-
nate odor.

a. The sludge pond needs to be eliminated and an alternative
method of solids disposal provided.

b. The polishing pond needs to be eliminated and an alter-
native method of treatment provided.

c. The sludge digesters need to be rendered reliable or elim-

inated and replaced with a reliable solids handling system.

-9 -



d. Sludge must be removed from primary clarifiers before
it becomes anaerobic, or as quickly as possible if al-

ready anacrobic.

From the above discussion, the Trinity River Authority pro-
poses to implement the following plan. The principal features of
this plan are identified as:

(1) Modify the existing process to eliminate known sources of
odor.

(2) Modify the existing process to include the required degree
of treatment.

(3) Expand the existing facilities to the required 100 MGD capac-
ity.

A discussion of the specific actions proposed to implement these
objectives follows:

(1) Odor Elimination The following features of the proposed de-

sign are specifically intended to eliminate odor:

a. Alternate Sludge Facilities. It is proposed to provide
alternate sludge handling facilities including a sludge
holding tank, dewatering, and incineration facilities.

b. Elimination of Sludge Pond. Because of the partially un-
digested nature of the solids in the sludge pond, it is
recognized that discharge of either the solids or the
supernatant directly to the river could represent a sig-
Nificant public health hazard. Because of the less than

optimum digestion conditions existing in the sludge pond

- 10 -



and the absence of a method of controlling these condi-
tions, the 1ikelihood of digestion being completed in the
pond appears remote. Without complete digestion, odor-

less air drying cannot be expected.

Therefore, following completion of alternate sludge hand-
ling facilities, to include dewatering and incineration,
the following method of eliminating the sludge pond is
proposed:

(1) The solids will be withdrawn first so that odors may
be kept to a minimum by the existing liquid cover and
the algae population therein.

(2) Solids will be degritted to protect subsequent equip-
ment.

(3) Solids will then be dewatered to reduce heat required
in incineration.

(4) Dewatering pressate or filtrate will be sent to the
head of the plant for treatment.

(5) Solids will then be incinerated for deodorizing and
sterilization.

(6) Incineration residue will be removed for burial on
site or in a sanitary landfill.

(7) Following removal of the solids, the remaining water
in the pond will be sent to the head of the plant for
treatment.

Elimination of Polishing Pond. Since its construction,

the polishing pond has served the partial function of a

- 11 -



final clarifier for the settlement of trickling filter
sludge as well as the function of an oxidation pond.
Therefore, it is proposad to use the same method for

the elimination of the polishing pond as was proposed
for the elimination of the sludge pond.

Elimination of Sludge Digesters. Prior to dismantling
of the existing digesters, sludge will be removed and
processed through the proposed sludge handling system.
Prevention of Odor in Proposed Sludge Holding Tank. Gases
coming from the proposed sludge holding tank will be
treated with ozone to remove odor.

Equalization Pond Odor Prevention. To prevent the occur-
rence of odor in the proposed equalization pond, the
equalization pond will be preceeded by primary clarifi-
cation and will be aerated.

Toxic Waste Control. To prevent plant upset by toxic
waste, which would result in odor, a monitoring system
will be provided on the interceptors to indicate the
presence of toxic levels of waste in the interceptors.
The equalization basin will be divided into several sec-
tions to allow isolation of the waste upon receipt at
the plant. Thereafter, it may be gradually blended with
the remaining wastewater in non-toxic concentrations and
treated.

Ultimate Disposal. Incinerator residue will be disposed

of in a sanitary landfill on site.

-12 -



(2) Features to Provide Required Degree of Treatment. The fol-

lowing features of the proposed design are specifically in-

tended to provide the required degree of treatment.

a.

Treatment Process. The existing facilities will be
modified to provide secondary treatment to the first

30 millions gallons per day of flow. An additional bio-
logical process will be provided for the remaining an-
ticipated flow. Both processes will be followed by
tertiary physical treatment including carbon absorption,
filtration, aeration, and chlorination.

Reliability. An equalization basin will be provided to
reduce the flow and quality fluctuations in the incoming
waste, thus allowing less opportunity for upset. Com-
partmentalizing the equalization basin and an interceptor
toxic monitoring system will allow toxic concentrations
to be identified and isolated. A revision of the power
supply will provide back-up service in the event of
blackout.

Wet Weather Flows. The primary clarifiers, filter chlor-
ination, and aeration equipment will be sized to provide
minimum treatment to increased flows resulting from in-

filtration during wet weather.

(3) Features Associated with Capacity Increase. The following

additional work is required with the increase of capacity:

a.

A railroad spur will be required into the plant to allow

bulk purchase of chemicals. In the case of chlorine, the
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need for storage facilities will thus be eliminated. It
is proposed to widen a plant levee to carry the spur.
The spur will connect to an existing railroad line ad-
jacent to the existing plant site.

It will be required to install new interceptors into the
plant site to deliver the increased flows. This means
that the existing plant levee must be crossed.

A new bridge will be required to allow passage of heavy
equipment and to provide all-weather access. It is pro-
posed to relocate the bridge northward and increase the

span.

2. Financial Information. Tablel-1shows the total cost for all proj-

ects contemplated under grant application WPC-TEX-992/1094, the

amount eligible for grant and local shares for cost. The Trinity

River Authority will have funds available td finance the local

share of the project.

C. Social and Environmental Setting

1. Physical Characteristics of the Upper Trinity River Basin.

(A) Topography. Generally, the topography of the area affected

(B)

by the Central Sewerage System is flat to gently rolling,
which is typical of the Coastal Plain. Towards the northern-
most and westernmost ends of the service area, one may en-
counter the more rugged features marking the beginning of

the Central Lowland areas.

Geology. The geology of the service area of the Central

Sewerage System appears to be dominated by the upper cretaceous
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Projects

Cottonwood Creek; Project 1
Parallel West Fork Interceptor
Parallel Mountain Creek Inter-
) ceptor 1

EIm Fork Detention System
Lift Station Enlargements
Regional Plant Expansion

Subtotals

TOTAL PROJECT

TABLE 1-1

TRINITY RIVER AUTHORITY OF TEXAS

REGIONAL WASTEWATER SYSTEM
ESTIMATED COST OF IMPROVEMENTS

WPC-TEX-992/1094

March 7, 1973

Engineering
Construction and Right-of-Way Project Cost
Cost Contingencies Costs Project Cost Grant Amount After Grants
$ 165,000 $ 24,750 $ 11,500 $ 2b1,250 $ 142,312 $ 58,938
1,200,000 180,000 64,000 1,444,000 1,035,000 409,000
250,000 37,500 12,000 299,500 215,625 83,875
450,000 67,500 -0- 517,500 388,125 129,375
500,000 75,000 -0- 575,000 431,250 143,750
31,598,000 6,319,600 -0- 37,917,600 28,438,200 9,479,400
$ 34,163,000 $ 6,704,350 $ 87,500 $ 40,954,850 $ 30,659,512 $ 10,304,338

$ 10,304,338




(c)

formations, particularly the Woodbine and Eagle Ford Form-
ations. The Austin formation, being white chalky 1imestone
and 1imy marl with layers of shelly marl on top, outcrops
along the eastern edge of the service area. Because it is

a2 hard resistant formation, its resistance to erosion has
caused practically all the drainage lying west of its out-
crop to concentrate in the main gorge of the Trinity River

at Dallas. This includes Mountain Creek and EIm Fork. The
larger stream valleys contain deposits of alluvium belonging
to the Quaternary period.

Soils. The soil types found in the service area are primar-
ily East Cross Timbers, which is practically coextensive with
the outcrop of Woodbine Sands and Black Land Prairie to the
east of the East Cross Timbers. In the East Cross Timbers,
soils vary in color from gray to light brown, reddish brown
and red. They are generally well drained and erode easily

on the slopes. The native vegetation consists principally of
small oaks, hickory, and other hardwoods. Native grasses are
scarce and not very nutritious. The principal alluvial soils
are the Trinity Clay, the Catalpa Clay, the Frio Clay, the

Frio fine sand loam, and the Ocklockonee fine sandy loam.

The Black Land Prairie is a treeless plain somewhat dissected
by streams. Its topography varies from flat and undulating to

gently rolling and rolling. The stream valleys are generally

- broad and shallow and contain large areas of alluvial soils
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(D)

which in the absence of levees would be subject to overflow.
The native vegetation consists mainly of prairie grasses,
with a few elm and hackberry trees located along the water-
courses. The principal upland soils are dark waxy clays,
some of which are calcareous and other noncalcareous. The
calcareous clays are friable when dry, but the noncalcareous
clays are generally tight even when dry. The principal al-
luvial soils found in the broad stream bottoms in the region
are the Trinity Clay, the Catalpa Clay, and various members

of the bck]ockonee series.

The Trinity Clay is the predominating soil type along the
main streams. It is a dark calcareous clay, derived by the
deposit of silt from the region of the Black Land Prairies.
It exists in generally flat topography where the drainage

is poor. In its natural condition, the Trinity Clay supports
a growth of hardwood timber including the following species
and varieties: Pin Oak, Burr Oak, Pecan, Ash, Elm, Gum,
Locust, and Haw. When wet, the Trinity Clay is very waxy

and gqummy.

Hydromorphic. The principal aquifer in the region of the
Central Sewerage System is the Basal Trinity Sands. The prin-
cipal water bearing beds in Dallas County are, in descending
order, the Sands of the Woodbine, the Paluxy and the Basal
Trinity Sands. The yield of these aquifers is low and area

reliance is primarily placed on surface reservoirs. The
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aquifer recharge areas which might be affected are, from
west to east, the Basal-Trinity-Paluxy Sands and the Wood-
bine Sands. A1l of these recharge areas are upstream of the
existing plant discharge.

(E) Paleontology. There have been no major paleontological finds
in the area except for the recent discovery of pre-historic
animal bones at the site of the Dallas-Fort Worth Regional
Airport presently under construction. It is felt generally
that the massive urbanization of the study area has resulted
in the obliteration of many potential sites for exploration.
A more detailed discussion of studies on this subject is

found in Appendix I.

2. Hydrology.
(A) Surface Water.

1. Relevant Bodies of Water. In the study area the major
means of water supply is surface water. There are a num-
ber of reservoirs in the area including Grapevine Lake,
Garza-Little Elm Lake, Lake Lavon, Lake Arlington, Lake
Ray Hubbard and Lake Benbrook. There are no natural Takes
in the study area. The Trinity River has béen discussed
previously, as was water quality in the river, Aquifer re-
charge is upstream from the proposed plant discharge.

2. Trinity River Water Quality Problems. The Trinity River
from Fort wOrth to below Dallas is of very poor quality.

As previously discussed the sewage effluent comprises 95%
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to 98% of the flow in the river during low flow periods.

Since the river flows through a massive urban complex
the pollution from non-point sources is considerable.
The ability of the stream to support other than a few
rough fish is non-existent. During high flow the re-
suspension of organic sludge depletes the D. 0. to zero

in some stretches of the stream.

The tertiary treatment proposed should play a significant
role in helping to return the river to a more productive
resource.

3. Information on Stream Flow. Rainfall information has
been presented elsewhere in this report. Seasonal vari-
ations in stream flow at the Trinity River gauging sta-
tion at Dallas are shown on the accompanying Tables 1-2 &
1-2a and 1-3 & 1-3a.

4. Areas Subject to Inundation and Flooding. A1l elements
of the proposed improvements including the treatment
plant outfall will be located above the flood contour.;

(B) Groundwater. There a}e no potential water quality problems
associated with groundwaters which would result from the pro-
posed project.

Climate. The climate in the study area is moist to dry. Spring

and autumn months are mild, with warm days and cool nights, and

summers are long and usually hot. Winters are usually mild; however,

there are brief periods of extreme cold.
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DRASNAGE AREA.--6,106 sq mf.

TABLE 1-2

TRINITY RIVER BASIN
8-0570. Trinity Piver at Dallas, Tex.

LOCATION.~-Lat 32°46'30", Yong 96°49°10", Dallas County, on left bank on downstrean side of left pler of Commerce Street visduct
in Dallas, 5.2 miles downstream from confluence of Mest and Elm Forks, and at mile 500.3.

PERIOD OF RECORD.--October 1698 to December 1899 (gage hefghts only published in NSP 28 and 37), July 1903 to current year.

GAGE.--Water-stage recorder. Datum of gige s 368.02 ft above mean sea level. Oct. 1, 1£98, to Dec. 31, 1899, nonrecording gage
at site 2 niles upstream ot different datum,

AVERAGE DISCHARGE.--66 years, 1,486 cfs (1,077,000 acre-ft per year).

EXTREMES . --Current year:
Pericd of record:

Maximum discharge, 67,000 cfs May 8 (gage heioht, 40.68 ft); minmmm, 120 cfs Oct, 29
Maxirum discharge, 184,000 cfs May 25, 1908 (cace height, 52.6 ft), from rating curve defined by current-
meter measurements beltw 109,000 cfs; minimum observed for periods 1903-6, 1920-69, 1.2 cfs July 4, 1953, resuit of .storage
behind temporary dam 4 miles upstream.

Maxfmum stage since at least 1840, that of May 25, 1908.

REMARKS .- -Records good.
acre-ft of which 994,900 acre-ft is for flood control.

Flood in 1866 reached sbout the same stage.

July 1, 1903, to July 20, 1930, nonrecording gage 3t present site and datum,
July 21, 1930, to Sept. 30, 1932, nonrecording gage at site 6 miles downstream at datum 3.08 ft lower.

Fiow 15 lergely regulated by 10 major upstream reservoirs having @ total combined capacity of 2,334,000
The city of Dallas reported the diversion for rumicipal use duting
the year of 129,200 acre-ft of water from the E1m Fork, 41,400 acre-ft from Lake Tzwakoni (on Sabine River), the purchase of

9,380 acre-ft from horth Texas Funicipal Water District (from the East Fork), and the return of 130,400 acre-ft of sewage effluent

to river 4 miles downstream from station.

8-0480 and B8-0492.

REVISIONS (WATER YEARS).--WSP 850:

DAY ocy
1 233

2 233

3 226

4 261
H] 220
[} 220

7 240

[ ] 233

9 10370
10 24790
11 896
12 291
13 261
18 233
15 220
16 214
17 220
1] 194
19 181
20 169
21 108
22 207
23 188
24 161
23 181
20 161
27 175
28 183
29 169
30 175
31 109
TOTAL 10,802
NEAN sl
RAK 29790
NIN 163

AC-FY 21,580

CAL YR 1968 TOTAL 700,966
MYR YR 1969 TOTAL 831,578

1903-6 (monthly and annual means).

wsP 1922:

Drainage ares.

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1968 TO SEPTEMBLR 1969

NOV

189
203
743
499
26

240
226
291
384
299

220
200
207
226
299

348
261
214
194
200

214
226
220
21¢
214

341
2,040
201630
1,020

465

13.363
445
2,610
169
26,510

DEC JAN
14040 240
735 233
841 240
357 247
332 240
299 233
291 240
276 261
268 254
23 233
254 233
261 226
240 214
281 214
233 226
220 240
233 254
261 220
438 220
o1 247
447 287
402 214
299 226
208 226
261 233
247 207
276 200
307 194
291 567
261 29470
240 3:100
104679 124599
344 406
10040 3,100
220 194
21,180 24,990
MEAN 1,932
MEAN 2,278-

NAX 53,600

MAY

2,100
1,020
1,730
1,730
8.790

10,700
41,000
53,5600
25,000
10,600

6¢610
5.8860
5,200
61940
11,200

6,430
11,800
12,4900

8,640

T7:560

T+540
84260
10,300
9:040
8,730

84500
10,300
9,140
8,900
7.800
5,780

333,320
10,820
$3,600

1,730

259,300 685,100

FED MAR APR
829 3,060 5370
475 3,260 5:300
375 34460 50350
307 34460 54350
291 3,560 50400
247 3,790 54350
276 3,700 S¢300
261 3,740 4,860
268 39740 31550
226 34960 32060
233 3,610 34220
307 3,420 3,050
323 24210 4,550
569 1,160 3,930
1,600 39940 34180
938 8,720 2+:660
429 3,680 74490
357 60920 8+730
307 3,430 5,370
357 20120 4,510
942 14490 4,120
3,120 20540 4,020
1,650 4,610 4,450
1:150 4,900 4,030
1,000 4,110 3,500
24160 4,190 2,900
21480 40780 3,370
2,760 54520 3,770
—— 64080 2,550
—— 69160 24240
—— 5¢920 em—e—
244237 123,260 130,730
) .11 49041 44358
3,120 8,720 84730
226 lel60 20240
48,070 248,400
RAX 23,400 NIN 163

AIN 163

AC~FT 14402,000
AC-FT 1,649,000

JUN

54390
$.000
5¢100
5,150
44900

4,850
4,800
&,750
44650
44600

49560
44510
4,480
4,510
49560

44560
4,510
49460
44380
4330

4,280
44240
44240
34550
20280

1610
1,550
1,520
19490
1:460

120,250
4,008
54390
1,460

238,500

Jut

1,430
1,430
1.310
1,220
14400

1,490
19490
1,430
1340
1e310

1:140
643
420
291
307

32
366
e
357
32

366
438
429
366
323

299
268
299
307
ns
307

22,141
714
1:490
268
43,920

For other diversions and effluent returns above statfon see records for stations

AUG

323
291
276,
268
T8

605
429
332
261
247

233
233
247
240
3

625
411
323
284
247

240
254
315
348
323

360
399
411
348
3718
307

10012
358
178
233

22,040

214
200
550
940
447

340
307
268
340
307

91
366
31s
276
251

254
268
254
254
220

226
291
24990
20620
605

410
350
307
276
250

15,005
$00
20990
200
29, 160



TABLE 1-2a

19 TRINITY RIVER BASIN
0BOS7000 Trinfty River at Dallas, Tex.

LOCATION.--Lat 32°46°30", long D6°43'10", Dallas County, on left bark on downstream side of left pler of Commerce Street vfaduct
in Nellas, 5.2 miles downstrecam from confiluence of Hest and Elm Forks, end 3t mile 500.3.

DRAINAGE AREA.--5,106 3q mi.
PCRIOD OF RECORD.--October 1898 to December 1899 (gage heights only published {n NSP 28 and 37), July 1903 to current year.

GAGE,--Hater-stage recorder. Datum of gage 1s 368.02 ft sbove wcan sea level. Oct. 1, 1898, to Dec. 31, 1899, nonrecording
gage ot site 2 wiles upstreem at different detum. July 1, 1903, to July 20, 1930, nonrecording gage 8t present site and
datum. July 21, 1930, 1o Sept. 30, 1932, nowrecording gage 3t site 6 miles downstream st datum 3.08 ft lower,

AVERAGE DISCHARGE .--67 years, 1,494 cfs (1,082,000 acre-ft par year).

EXTREMES .--Current yeer: Maximum discharge, 20,200 cfs Apr. 26 (gage hefght, 34,66 ft) maxfmum gage height, 34.83 ft Apr. 26;
ninymum discharge. 183 cfs Sept. 1)

Period of record: Maximum discrarae, 161,000 cfs May 25, 1908 (gage hefght, 52.6 ft), from ratine curve extended ebove
109,000 cfs; minisum observed for periods 1903-6, 1920-70, 1.2 c¢fs July 4, 1953, result of storage behind temporary dan 4
miles upstreas.

Maximum stage since at least 1840, that of May 25, 19G8. Flood in 1866 reached about the same stage.

REMARKS .--Records good, Flow fs largely regulated by 11 major upstream rescrvofrs having a total combined capacity of 2,205,000
acra-ft of which 648.600 acre-ft is for flood control, The city of Dallas reported the diversion for runicipal use duriag
the year of 134,800 2cre-ft of water from the Elm Fork, 43,390 acre-ft from Lake Tawakont (on Sabine River), the purcnase
of 8,800 acre-f{ from Forth Texas Mumicipal hater District (from the East Fork), and the return of 137,800 acre-ft of sewage
effluent to river 4 niles cownstrean from station. For other diversions and effluent returns sbove station sec records for
stations 08046000 and 08049200,

REVISIONS (WATER YEARS).--WSP 850: 1903-6 (monthly and annual means), WSP 1732: 1937 [M), WSP 1922: Drafnage area.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1969 YO SEPTEMBER 1970

OAY ocT NOV CeC JAN Feco HAR APR MAY JUuN JUL AUG
1 216 645 291 .11 1¢670 7550 5,900 9,640 74750 291 402

2 264 526 284 1e420 3,010 3,760 5,000 5.890 & 4T 268 393

3 284 485 284 1,23C 810 5+460 4,530 6,800 3,730 261 19

4 284 585 284 9¢8 525 S5:17C 4,150 74520 3,689 261 41t

] 216 75 Jae 1,190 438 3.890 3y 79C Be180 44230 254 £k

] 268 402 ko030 24080 525 49480 3,700 84730 4,510 268 411

? 2608 315 1,510 1,420 465 b, 130 2:630 849C¢C 44560 254 332

8 268 402 T64 et qC 402 5,620 lesl0 84430 4,607 284 357

9 254 340 562 1e670 E1.1Y Se440 760 74780 3,550 247 384
10 254 307 420 24060 451 4,560 645 64850 199060 323 456
11 240 a3 357 1y %60 M 8,070 640 Se6SC 846 3a8 438
12 2,470 ns 323 6C5 o 170 630 5:230 585 384 291
13 %4310 281 307 545 340 64840 525 5,100 525 456 233
14 14900 299 291 505 340 6y 840 605 5+C0C 495 323 233
15 845 a7 261 438 674 64910 110 4950 438 307 247
16 485 307 284 438 147 7,280 910 4,950 402 264 284
17 402 619 299 411 438 10,609 1,010 4,800 3715 284 291
18 166 415 315 31931 402 9,950 1,070 4,150 284 %91 226
19 323 340 23 402 026 Te420 2,530 4,700 261 276 951
20 s 204 o7 315 460 8,100 1,980 4,380 268 254 464
21 . 323 276 307 332 15 124 €00 2,570 4,120 307 i 280
22 299 276 291 323 323 12,100 24580 3,920 375 348 299
23 299 276 291 323 525 G1 840 295690 3.7i0 495 256 1,530
2% 281 276 299 307 44076 7,900 29690 Jed30 3132 pr) 651
25 291 i 332 315 13,500 7,030 5,950 24000 233 ars 348
26 307 28% 332 307 65980 6000 184400 3,210 284 123 307
27 551 132 307 323 39040 5,680 12,600 49040 is? 299 240
28 14370 366 &75 299 Te 240 54550 5¢590 4730 29t 299 200
29 745 348 3,470 251 cecane $:500 4,700 49220 261 284 228
30 2,480 15 3,980 299  semmee 50140 T.070 5,490 299 348 456
3 14500 cowe=- 14270 307 e—vee- $¢100 —om=e= 10,400 <eeee= 402 3a3
TOTAL 22,828 11,157 20,174 224072 494366 211,720 107,315 175,530 51,093 99568 120454
MEAN 736 312 651 738 1le763 6,930 3,577 50662 1703 309 402
MAX 4,800 845 3,988 2+060 13,500 124100 18;400 10,400 T+150 456 1¢530
L] 240 216 261 291 307 3,70 605 14430 233 247 290

AC=FT 45,280 22,130 40,320 45,370 674929 419,900 212,500 348,200 101,300 18,970 24,700

CAL YR 1969 10T4L 850,813 MEAN &, 331 HAY $3,6CC MIN 194 ACFT 1,688,000
WAT YR 197C TOTAL 730,862 KEAN 2,002 KAX 184430 MIN 220 ACFT 1:4450,000

SEP

24160
44142
2,060
559
383

357
M5
233
207
200

200
200
351
438
307

596
5,090
24800

891

3587

307
91
1,790
1,640
525

1770
1:090
1,180
20460
44040

6. 787
14226
$:090

200

12970
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The average dates of occurrence for various temperature values

are shown in Tables 1-4 and 1-5,

Tables 1-6 and 1-7 show other climatological data germane to

the study area,

The average prevailing direction of the wind by month since 1898

is reflected below.

Month

January
February
March
April
May

June
July
August
September
October
November
December

Month

June, 1971
July
August
September
October
November
December
January, 1972
February
March
April

May

Velocity (Knots)

WWWOWWOO
O P»ONWNWO

Prevailing Direction
(8 pts. of compass)

NW
NW

ZEuVnunmnunmuunmunnunmnom

[72]

PREVAILING WIND DIRECTION

JUNE 1971 - MAY 1972

- 19 -

Resultant Direction in Degrees

180
180
140
130
180
170
220
250
210
190
170
130
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METEOROLOGICAL DATA
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TEXAS ANNUAL AYERAGE
PRECIPITATION, 1892-1970
Source: NOAA Climatologist for Texas
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Nz of  five 1yuar donufis one 23dar ol 973
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Botanical Elements. The West Fork of the Trinity River extends

from Fort Worth, Texas to Dallas, Texas. This flat to gently
rolling area has been greatly exploited leaving only small

patches of forest generally less than 200 acres in size.

Cedar elm, green ash (Fraxinus pensylvanica), soap berry {Sapindus

saponaria), American elm (Ulmus americana) and Texas sugarberry

were dominant in this section of the river. Black willow (Salix

nigra) and cottonwood (Populus deltoides) were locally frequent

and dominated some gravel pit areas. Existing sloughs were gen-

erally surrounded by swamp privet (Forestiera acuminata). The

more prevalent understory woody species were coral berry (Symphor-

jcarpos orbiculatus), poison ivy (Rhus toxicodendron) and green-

briar (Smilax spp.).

There were no evident unique sites in this area of the Trinity
River, although some large trees were present. Large trees of

American elm, Texas sugarberry, pecan (Carva illinoinensis), cot-

tonwood, green ash and bur oak (Quercus macrocarpa) were notice-

able and were usually found close to the river. A wooded hilly
area with openings and a spring present and located within the
Post and Paddock Riding Club was somewhat unique due to a greater
species and habitat diversity. Forested areas are generally con-
fined to the banks of the river, and as a result, estimates of
abundance are restricted to riverside sites. The area has been

greatly modified due to urban development.

For further detailed discussion of this subject refer to Appendix II.

- 20 -



Zoological Elements. The Trinity River lies on the western edge

of the Austroriparian biotic province and its avian and mammalian
faunas are, in general, typical of those of the whole southwestern
United States. Refer to Appendix III for a more detailed discus-

sion.

Historical, Archeological and Cultural Considerations. A research

of resources concerned with the historical and archeological devel-
opments of the Upper Trinity River Basin reveal that the Upper
Trinity River Basin historically has developed substantially in

the way as described by Professors Mertes, Glick, Sweazy and Check
from Texas Tech University in a report entitled THE TRINITY RIVER
GREENWAY -- A PROTOTYPE, A STUDY OF THE WEST FORK OF THE TRINITY
RIVER submitted to the U. S. Army Corps of Engineers, Fort Worth
District Office, Fort Worth, Texas in June 1972. Their findings

and opinions read as follows from pages 47-49 of the report:

"History - Prior to the arrival of the Europeans in the
early 1500's, the Caddo Indian tribes inhabited much of
Texas. Of this tribe, the Wichita group lived in the
lands of the Trinity River headwaters.

A long period of conquest and colonization of Texas was
initiated with the coming of the Spanish conquistadores
and missionaries. Throughout this period Texas was
claimed and fought over by many nations. In 1690 Cap-
tain Alonso de Leon, Governor of Coahuila, came to Texas
to eradicate traces of French occupation. He named a
major river La Santisima Trinidad (Most Holy Trinity),
and it became known as the Three Forks of the Trinity
by early Anglo settlers (it actually has four forks:
Clear, East, EIm, and West).

Mexico gained her independence from Spain, and under
her rule, Texas was colonized by Anglo-American settlers
from 1821 to 1835. In the years 1835-1836 the Texas
Revolution was fought, and the independent Republic
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of Texas came to exist from 1836 to 1845. During this
period most texans had settled on the coast or in the
south-central regions of the Republic. Indians and
great herds of buffalo occupied most of the remainder
of the state.

In the 1840's, the Republic began to allow settlements
in the Upper Trinity River Basin area under the empres-
sario system. Heads of household were allowed 640
acres, and single men could claim 320 acres. For each
section taken, one was reserved for the land settle-
ment company and another for the Republic. In this
way, most of what are now Tarrant and Dallas Counties
was settled by colonists of the Peters Company. In
1845 the Republic applied for and was granted state-
hood.

Although Dallas and Fort Worth came to grow in close
proximity, their development patterns of land use
were quite different. Because of distinct physio-
graphic differences, the rancher became predominant
to the west and the farmer settied to the east.

In 1841, John Neely Bryan claimed a parcel of land
under the Peters grant and promoted a townsite that
was later incorporated as Dallas. Dallas County was
named for a Vice-President of the United States and
was organized in 1846.

The La Reunion Colony had been formed by French
settiers in 1854 near the bluffs on the West Fork
of the Trinity. But it failed, and many of its
highly skilled and cosmopolitan members moved to
Dallas and contributed greatly to the city's early
development.

In 1868 a steamboat actually navigated the Trinity
River as far as Dallas rekindling hopes that the
city was in fact at the head of a navigable river.
But similar later efforts met with less success.
The coming of the railroads in the 1870's greatly
increased Dallas' growth. Since then,as Texas'
second largest city, it has become a center of eco-
nomic activity.

AU. S. Army post was built in 1849 and was named
Fort Worth for General William J. Worth, commander
of troops in Texas at that time. The post was aban-
doned in 1853, but a village had grown around it.
Tarrant County was also established in 1849 and
named for General Edward H. Tarrant. He was so
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honored for his attack on an Indian village along
Village Creek (a tributary of the West Fork and the
present boundary between Fort Worth and Arlington)
where he and his 70 men dispersed the Indians and
“recovered many stolen horses and much stolen plun-
der". Thus, did the Battle of Village Creek in 1841
make the area safe for settlement.

Fort Worth developed in a colorful western tradition
that still remains imbedded in its culture. After
the Civil War, it became a major point of origin for
the great cattle drives northward on the Chisolm
Trail. In the 1870's, the advent of the railroads
and building of the stockyards led to Fort Worth's
fame as “Cowtown". The mansions of many wealthy
cattlemen such as Burk Burnett, W. L. Waggoner, and
Winfield Scott still stand within the City. Fort
Worth continued to develop through meat packing and
aircraft industries. It exists today as one of
Texas' major metropolitan centers.

Important historic sites in and near the study area
are listed below:

(1) Bird's Fort site. An inscribed granite
marker stands on the site seven miles north of Ar-
lington. In 1840, seven miles north of Arlington,
Jonathan Bird established the fort on the military
road from the Red River to Austin. An important
Indian treaty was signed near the site on September
29, 1843. Remnants of the Snively Expedition sought
refuge there on August 6, 1843.

(2) Cedar Springs. An inscribed granite marker
stands in Dallas on the earliest known historic site
in Dallas County. The area was visited in 1840 by
Colonel W. G. Cooke's exploration party. A commun-
;tggestablished in 1848 was annexed to Dallas in

929,

(3) Battle of Village Creek. An inscribed
granite marker stands three miles east of handley
on Highway 80. On May 24, 1841 General Tarrant
and 70 men attacked an Indian village situated
along Village Creek.

(4) La Reunion. A granite marker and a park
are located near the Trinity Portland Cement Plant
in Dallas on Highway 80. This is the site of the
old French colony of the same name.
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There are no known historical or archeological sites
within this area that would be adversely affected by
the development of a multiple-purpose channel.

No discussion of the history of the study area would

be complete without at least a brief look at the flood
history of the Trinity River. Most of the forks of

the Trinity that pass through Fort Worth have been
modified by channelization and leveed to contain flood
waters. However, the Fort Worth levee system ends just
upstream from the study area on the West Fork. From
there to the beginnings of the levee system in Dallas
County, the West Fork and some of its major tributaries
continue to periodically flood the lowlands. Fairly
recent and notable examples are the great flood of

1494 and the floods of the late 1950's when Big Fossil
Creek inundated large residential sections in Richland
Hills. The creek system has since been modified to
minimize flood hazards.

Downtown Dallas also developed very close to the river's
flood plain, and in 1908, a large portion of the down-
town area was flooded. In 1926, the City and County of
Dallas Levee Improvement District was created to build
the Dallas Floodway. By 1930, the Trinity River through
Dallas was substantially channelized and leveed to form
the floodway. Major supplemental improvements were ac-
complished by the Corps of Engineers in 1953."

Further substantiation to the claim that no historical, archeo-

logical or cultural values will be disturbed by the construction

and expansion of the Regional Wastewater Treatment Facility of

the Trinity River Authority is substantiated in the work entitled

ENVIRONMENTAL AND CULTURAL RESOURCES WITHIN THE TRINITY RIVER BASIN

by James V. Sciscenti, et. al. of Southern Methodist University of

Dallas, Texas submitted to the Corps of Engineers, Fort Worth Dis-

trict, Fort Worth, Texas.

The summary of this report on the historical and ethnohistorical

significance of the Upper'Trinity River Basin reflects the follow-

ing on pages 194 and 195:
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Summary and Recommendations

"After the initial settlement of the Upper Trinity Basin
beginning about 1840, river navigation and rail transport
provided the incentive for rapid population of the area
after 1872. Few forts were built for the protection of
the early settlers, and those that were in operation were
short-1ived. This area was an unknown wilderness during
the Spanish missionizing and colonizing period, and no
missions were established this far up the Trinity River.
The historical resources of the area consist primarily

of the remains of early settlements dating after 1840,
most of which have been obliterated by urban growth.

The ethnohistorical data for the area is very scarce and
imprecise. Sites of protohistoric occupation may be
expected to exist in some numbers in the area, but great

difficulty will be encountered in attempting to corre-
late these with specific referenced in the historical

literature."
Other studies on the historical, archeological and cultural values
associated with the Upper Trinity River Basin have been listed in
the attached bibliography. These reports lead to the conclusion
that no historical, archeological or cultural values will be af-

fected by the project.

Social and Economic Conditions.

(A) Character of Communities -- Economic and Growth. Currently,

cities located in the Mid-Cities region of the Dallas-Fort
Worth metroplex are experiencing a period of rapid urban
growth. As in most cities with a rapid residential, commercial
and industrial development, physical development within the
approximate Mid-Cities area is greatly dependent on the pro-
viston of utilities. To estimate future sewage needs, the

present development of the Mid-Cities area was studied to

- 25 -



! Trinity R. '
\Eo:.i Fork -
' Trinity R.
.- - e _X -
| L"’\/""/
{
'
[
1
West Fork _J,'f}
Trinify R. l;}y
{DENTON a0y ‘
1
. ;

L it Keo chi TRA W rhr -
\<;; - Vitlopely 4 CENTRALg 7 RORE e
. 3 w d

X Fort i\° |
Q‘)\ ‘ "
|
.
)‘;;
6} TARRANT
e - t
]
]
]
ELLLS
x o
> TN,
O iy
=z
10 o] 30
me:nmcbvrmt.a:lmt:"_.‘::ﬁ
miles . HISTORIC SITES

UPPER TRINITY RIVER BASIN



determine the type and intensity of land use. Land use

patterns developed by the various city planning departments

were converted to a density coefficient which coefficient
was converted further to represent wastewater discharge

from various areas in varying quantities. Land uses tab-

ulated for use in estimating wastewater flows included shop-

ping centers, shopping districts, commercial uses, manufac-
turing, central business districts, public and semi-public,
and recreation and open areas. There are a number of trends
that are associated with the various cities that comprise
the Mid-Cities region of the Dallas-Fort Worth metroplex:

1. Irving. Completion of U. S. Highway 77, which provided
essential connections between the City of Irving and
job markets in Dallas, began a spectacular period of
residential development in Irving in the early 1950's.
Some industrial properties have been developed in Irving.
Others are still available. Therefore, continued in-
dustrial expansion can be anticipated; however, most of
the residents of this City will commute to jobs outside
the City. Therefore, its considered unlikely that the
character of Irving as a place of commuter residence will
be significantly altered in the near future. Most of
the commercial interests in Irving are concentrated in
a strip developed along S. H. 356, and S. H. 183.

2. Grand Prairie. Beginning with the initial impetus pro-

vided by WWII, much of the land in the City of Grand
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Prairie has been occupied by industry. Mostly the
commercial interests in the City are presently con-
centrated in the strip along U. S. Highway 80. However,
substantial residential expansion is being experienced
in Grand Prairie and with it will grow some shopping
centers in those areas. Future growth is expected to
be primarily residentials however, it should take the
form of multiple-family dwellings.

Farmers Branch. The City of Farmers Branch is predom-
inately a residential area as a result of the wave of
residential development which spread northward from
Dallas. Completion of the Dallas North Tollway has
stimulated further residential growth in Farmers Branch.
Officials of the City and land planners feel that the
City of Farmers Branch has reached a point to where the
growth is leveling off because of the lack of available
land for expansion. This community will remain pre-
dominately residential in the future.

Dallas. The portion of Dallas that is served by the
Trinity River Authority's Central Sewage Plant is pre-
dominately residential in character and with some in-
dustrial land areas included. Future growth in this
area will be predominately residential along the Fish
Creek drainage area with light commercial and multiple-
family dwellings mixed in a pleasing, kind of workable

arrangement in that area.
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Carrollton. The City of Carrollton received a portion

of the outward residential growth from Dallas but re-
ceived a much larger share of the industrial expansion.
Adding a number of major manufacturers to its already
respectable industrial base of the 1960's, Carrollton

has become a significant center of employment. This
trend, however, is expected to become more residential

in nature with the industries being of the dry or domestic
discharge kind.

Arlington. The City of Arlington, untouched by the in-
dustrialization of adjacent areas during WWII, maintained
a suburban character and still offers appealing residen-
tial qualities. However, recent development of the

Great Southwest Industrial District in Arlington has
resulted in much heavier industrial land use in Arlington
than had previously been experienced; however, this in-
dustrial land use is of the warehouse storage character
and discharge of sewage effluent from this area is of
domestic quality. It appears that Arlington will ex-
perience further significant residential and industrial
growth.

Euless and Bedford. The Cities of Euless and Bedford

are primarily residential with no large industry, but a
number of small manufacturers of unstandardized products
have become established in Euless. Potential for resi-

dential development of both cities is tremendous and
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(8)

continued rapid increase in the industrial development
can be expected due to the effect of the Dallas-Fort
Worth Regional Airport.

8. Coppell and Addison. The City of Coppell consists of
mostly scattered residential areas. The City of Addison
is more concentrated with some land being used for resi-
dences and some for industrial purposes. Heavy resi-
dential and moderate to light industrial growth can be
expected from these areas.

9. Da1{as-Fort Worth Regional Airport. An additional factor
widely expected to stimulate growth in the mid-cities
region is the Dallas-Fort Worth Regional Airport now un-
der construction. Sewerage and wastewater runoff gen-
erated by the Regional Airport will be pretreated prior
to entering the Trinity River Authority's Central Sewage

System.

The character of the remaining area in the Mid-Cities region

is largely undeveloped farm land. However, it is expected

that ultimately this too will develop, primarily residentially,
thus, making a massive urban complex along the axis of the

Dallas-Fort Worth dipole.

Population Trends and Projections. Projections of future

population and its distribution are necessary to permit es-
timates of future sewage flow in each portion of the project

area to be made. Distribution of present and projected
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population in the project area has been formed utilizing available
information such as census data, current development policies, current
population projections by the Governor's Office, previous planning studies

and transportation studies.

Many projections of population and resulting flow have been made by the
Authority, area cities and other agencies as a part of necessary planning
for water and wastewater facilities. Only those contracting parties now

being served by the Trinity River Authority's system are included.

The tabulations include actual figures for 1970, a reasonably close
approximation for those to be experienced in 1971 and 1972, and estimates
for future years through 1990, the design year of the A Plan report for
major interceptors. In that several improvements to the System requiring
considerable expenditure are proposed for construction by 1976,
projections are shown yearly through 1976, then in 5-year increments

through 1990.

It is expected that all of the population within the project area will

be provided with sewage facilities during the project period. Population
projections developed are based upon consideration of current and
anticipated development trends. These trends could be modified in the
future if development is controlled because of water supply, sewage,
drainage, transportation, or other factors. At this time, specific
development controls such as staged development are not considered

necessary by most area communities; however, as a result of the proposed
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project, the anticipated rate of growth may greatly increase and
staged or regulated development may become necessary to safeguard
environmental quality from uncontrolled development. Under strictly
controlled conditions, the population distribution projected herein

could be adjusted as necessary to reflect new development.

8. Miscellaneous Elements. There are no national parks or forests,

or wildlife refuges in the study area. Contemporary human features
throughout the watershed consist of single and multi-family dwellings.
Areas along Fish Creek watershed is predominately undeveloped lands
although intense development is taking place in close proximity to
already developed cores of Arlington and Grand Prairie. The attraction
of the entertainment center in Arlington and Grand Prairie, coupled
with the expected impact of the Dallas-Fort Worth Regional Airport,

is causing a great development to take place in the Mid-Cities area.
With few exceptions, roads in the study area are open and all weather
surfaced. Most are maintained in excellent condition. The main
transportation arteries in the Mid-Cities area are in the Dallas-Fort
Worth Turnpike, S. H. 183, S. H. 114, and I. H. 20 soon to be opened.
Parks and recreation areas are numerous in the area as shown on the

land use map (Figure I-1).

9. Needs of the Project Area. When growth in an area has taken place

as fast as it has in the project area, the most pressing need is
usually evident in the provision of services, i.e. sewer, water, streets,

fire and police protection, etc. In the case of this project area,
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there is a critical need to provide an adequate waste treatment system.
Through planning and cooperative effort, the needs for solid waste

disposal, neighborhood street systems, utilities

- 31 (b) -



PAGE NOT

AVAILABLE

DIGITALLY



City or Agency

Arlington
Bedford

Carrollton )
(including Coppell)

Dallas
Dallas/Fort Worth Airport
Euless

Farmers Branch
(including Addison)

Grand Prairie

Irving

TOTALS

TABLE -8

TRINITY RIVER AUTHORITY OF TEXAS

REGIONAL WASTEWATER SYSTEM
ESTIMATED POPULATION SERVED BY FISCAL YEAR

1970 1971 1972 1973 1974 1975 1976 1980 1985 1990
16,600 17,700 19,000 43,300 54,300 68,900 135,600 172,600 242,000 298,000
0 0 o 12,550 13,500 14,300 17,600 28,100 46,000 55,600
800 18,150 21,900 25,700 29,500 33,200 36,300 47,800 57,000 67,000
6,840 13,900 16,300 37,800 39,000 40,000 41,000 45,000 50,000 55,000
0 0 0 8,900 19,300 22,600 24,100 31,700 40,000 47,700
3,000 8,000 14,400 29,200 32,600 36,000 39,300 50,000 62,000 74,000
28,100 28,800 30,000 32,200 35,400 39,000 40,600 46,700 50,000 52,300
46,000 47,400 48,800 55,700 58,700 66,000 69,900 86,300 102,000 110,000
90,140 94,500 96,000 104,300 115,200 120,000 127,000 160,000 195,000 220,000
191,480 228,450 246,400 349,650 397,500 440,000 531,400 668,200 844,000 979,600



City or Agency

Arlington
Bedford

Carrollton
(including Coppell)

Dallas
Dallas/Fort Worth Airport
Euless

Farmers Branch
(including Addison)

Grand Prairie

Irving

TOTALS

TABLE I-9

TRINITY RIVER AUTHORITY OF TEXAS

REGIONAL WASTEWATER SYSTEM

ESTIMATED AVERAGE DAILY FLOWS - MGD - BY FISCAL YEAR

1970 1971 1972 1973 1974 1975 1976 1980 1985 1990
1.76 1.91 2.09 4.85 6.19 7.93 15.73 20.1 30.25 38.74
0 0 0 1.41 1.54 1.64 2.04 3.37 5.75 7.23
0.09 1.92 2.36 2.88 3.36 3.82 4.21 5.74 7.12 8.7
0.72 ° 1.50 1.80 4.23 4.45 4.60 4.76 5.40 6.25 7.1%
0 0 0 1.00 2.20 2.60 2.79 3.80 5.00 6.20
0.30 0.54 1.03 3.27 3.72 4.14 4.56 6.00 7.75 9.62
3.13 2.91 3.22 3.61 4.04 4.49 4. 5.60 6.25 6.80
4.49 5.63 5.20 6.24 6.69 7.59 8.1 10.36 12.75 14.30
9.55 8.23 9.15 11.68 13.13 13.80 14.73 19.20 24.38 28.60
20.04 22.64 24.85 39.17 45.32 50.61 61.64 80.18 105.50 127.35



City
or
Agency

Arlington
Bedford
Carrollton
(including
Coppell)
Dallas
D/FW Airport
Euless
Farmers
Branch (in-
cluding Ad-
dison)

Grand
Prairie

Irving

TOTALS

TABLE I-10

TRINITY RIVER AUTHORITY OF TEXAS
REGIONAL WASTEWATER SYSTEM
ESTIMATED ANNUAL VOLUME FLOW - IN THOUSAND GALLONS

1970 1971 1972 1973 1974 1975 1976 1980 1985 1990
642,400 697,150 762,850 1,770,250 2,259,450 2,894,450 5,471,450 7,559,150 11,041,250 14,140,100
0 0 0 514,650 562,100 598,600 744,600 1,230,050 2,098,750 2,638,950
32,850 700,800 861,400 1,051,200 1,225,400 1,394,300 1,536,650 2,095,100 2,598,800 3,179,150
262,800 547,500 657,000 1,543,950 1,624,250 1,679,000 1,737,400 1,971,000 2,281,250 2,609,750
0 0 0 365,000 803,000 949,000 1,018,350 1,387,000 1,825,000 2,263,000
109,500 197,100 375,950 1,193,550 1,357,800 1,511,100 1,664,400 2,190,000 2,828,750 3,511,300
1,142,450 1,062,150 1,175,300 1,317,650 1,474,600 1,638,850 1,719,150 2,044,000 2,281,250 2,482,000
1,638,850 2,054,950 1,898,000 2,277,600 2,441,850 2,770,350 2,960,150 3,781,400 4,653,750 5,219,500
3,485,750 3,003,950 3,339,750 4,623,200 4,792,450 5,037,000 5,276,450 _7,008,000 _8,898,700 10,439,000
7,314,600 8,263,600 9,070,250 14,297,050 16,541,800 18,472,650 22,498,600 29,265,700 38,507,500 46,482,750



City or Agency

Arlington
Bedford

Carrollton
(including Coppell)

Dallas
Dallas/Fort Worth Airport
Euless

Farmers Branch
(including Addison)

Grand Prairie

Irving

TOTALS

Flow
4.85
1.41

2.88
4.23
1.00
3.27

3.6]
6.24
11.68

39.17

TABLE I-11

TRINITY RIVER AUTHORITY OF TEXAS

12.36
3.60

7.35
10.80
2.55
8.35

9.22
15.93
29.82

100.00

AVERAGE DAILY FLOW - MGD
PARTICIPANT PERCENTAGES

1975
Flow %
7.93 15.67
1.64 3.24
3.82 7.55
4.60 9.09
2.60 5.14
4.14 8.18
4.49 8.87
7.59 15.00
13.80 27.26
50.61 100.00

Flow
15.73
2.04

4.2]
4.76
2.79
4.56

4.1
8.1
14.73

61.64

1976

25.52

.83
.72
.52

~NOPAE N o

.40

13.16
24.90

100.00

1985
Fiow

30.25
5.75

7.12
6.25
5.00
7.75

6.25
12.75
24.38

105.50

28.67

75
.92
.74

L I - B 4 ) B o))

.35

12.09
23.11

100.00



10.

and parks are being met through the intelligent application of
zoning ordinances, building codes and land use plans. A1l cities
in the study area have highly advanced systems of ordinance and
code control to regulate orderly growth in their respective city.
The need for this project is evident. When one realizes that
this is an area that is subject to tremendous growth then it is
obvious that the provision of adequate treatment of sewage is
mandatory in order to avoid critical health problems in an urban

area.

Programs of Others. The most notable project in the area is the

construction of the Dallas-Fort Worth Regional Airport. This
airport is on an 18,000 acre tract between Dallas and Fort Worth.
It is forecast that by 1985 there will be enplanements and de-
planements of approximately 20,000,000 persons per year. This
project has spawned a number of highway improvement programs in
order to meet the expected demand on area roadways. The Dallas-
fort Worth Regional Airport will be served by the Central Regional

Wastewater Treatment System.

Implementation of various wastewater treatment projects is cur-
rently being accomplished in the Upper Trinity River Basin which
will result in beneficial effects on the receiving streams. A
list of projects underway in the Dallas-Fort Worth Metroplex area
are briefly described below.

(A) City of Dallas. Dallas has a ten-year master plan to insure

sufficient sewerage treatment facilities to meet growing needs.
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(8)

(C)

(D)

(E)

(F)

(6)

Dallas has a research facility said to be unequaled in the
country that is utilized for obtaining wastewater treatment
plant design parameters. Dallas is planning to expand

the capacity of its White Rock Plant to 125 MGD using an
advanced treatment process. Anticipated completion date

of construction is 1975.

City of Fort Worth. Fort Worth has scheduled an expansion
of its Village Creek Plant to 96 MGD advanced treatment
facility. Anticipated completion date of construction is
1975.

City of Garland. Construction plans and specifications are
being completed for expansion of existing facilities to pro-
vide a 30 MGD advanced treatment utilizing the physical/
chemical process. Anticipated completion date of construc-
tion is 1974.

City of Lewisville. City has plans to expand its present
plant to 3.0 MGD capacity and to build a new second plant
with 3.0 MGD capacity. Each of the plants will have advanced
treatment. Completion is scheduled for late 1974.

City of Wylie. Construction of a new plant having a 1.0
MGD capacity is scheduled for completion in late 1973.

City of Plano. Construction is scheduled to expand Plano's
1.85 MGD plant to a 4.0 MGD advanced treatment facility by
late 1973.

City of Flower Mound. Construction of a new 0.7 MGD advanced

treatment facility is scheduled by late 1973.
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(H)

(1)

(9)

(K)

Trinity River Authority. Plans are being made to expand
the Trinity River Authority's Central Plant from 30 MGD to
100 MGD capacity by 1976 and to eliminate the .oxidation
pond in favor of a more stable and dependable advanced
treatment process.

City of Euless. Presently in the process of phasing out
two (2) overloaded wastewater treatment plants and dis-
charging to the Trinity River Authority's Central Plant.
Trinity River Authority. TRA completed construction in
late 1970 of the 7 MGD capacity wastewater treatment plant
which provides treatment for wastewater generated by the
municipalities of Cedar Hill, Ferris, Duncanville, De Soto
and Lancaster.

Corps of Engineers. The Trinity River Multiple-purpose
Channel Project for the comprehensive improvement of the
Trinity River was authorized by the 89th Congress of the
United States in the Omnibous Rivers and Harbors Act of 1965,
in accordance with plans formulated by the Galveston and
Fort Worth Districts and the Southwestern division of the
U. S. Army Corps of Engineers and recommended by the Secre-

tary of the Army.

The authorized project will develop the River Basin's water
resources for navigation, flood control, water supply, rec-
reation and related purposes. The plan provides for a mul-

tiple-purpose channel extending from the Houston Ship Channel
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in Galveston Bay to Fort Worth, Texas; a system of locks
and dams, the dams to provide slack water pools for navi-
gation and the locks to 1ift and lower vessel traffic be-
tween the pools; four multiple-purpose reservoirs, including
one on the main stem of the river and three on tributary
streams; and five local flood protection projects, including
four in the Fort Worth-Dallas area and one at Liberty, Texas;

and facilities for water quality improvement.

The 1965 act of Congress specifically authorized navigation

as one of the project's purposes, with the provision that
prior to expenditures of any funds for construction of those
features designed exclusively for navigation, the Chief of
Engineers shall submit to Congress a reevaluation based upon
current criteria. The reevaluation of navigation followed
criteria set forth in the Department of Transportation Act,
Public Law 89-670, approved October 15, 1966. Several changes
in navigation features of the authorized Trinity River Plan
were proposed as a result of the restudy of navigation eco-
nomics. These included adjustments in lock sizes, an increase
in channel width, an elimination of three locks and dams

that were included in the original plan.

A proposed channel alignment provides for numerous cutoffs

across natural bends of the river, and for many reaches, it



channel would be about 355 miles, compared with the natural
river distance of about 552 miles. Additional length of
the channel from the river's mouth to the Houston Ship

Channel is approximately 28 miles.

The only relationship that the expansion of the Central
Regional Wastewater Treatment Facility has to the Trinity
River Multiple-purpose Channel is that the Trinity River
will be the receiving waters of the effluent discharged by
the Central Wastewater Treatment Facility. The Trinity
River itself will receive benefits from the increased qual-
ity of the discharge from the Central Wastewater Treatment

Facility.

Several studies have been made of the treatment requirements
for sewage treatment plants discharging into the Trinity
River with the following conclusions:

1. The Corps of Engineers report indicated that the plan
for maintaining the water quality of the Basin could be
developed through efficient use of avai]gb]e dilution
water and uti1iza£ion of advanced waste treatment tech-
nology to provide greater removals of BOD.

2. The Texas Water Plan indicates that low flow augmentation
may help to bring water quality to levels that will satis-
fy water uses of the stream on an interim basis, but the
highest technically and economically feasible treatment

of waste would still be needed.

- 36 -



3. The North Central Texas Council of Governments Upper
Trinity River Basin Comprehensive Sewage Plan concludes
that with the anticipated continued growth of the Dallas-
Fort Worth area, and with the extremely limited water
quality control facilities planned by the Corps of En-
gineers, reuse of water must be practiced and the treat-
ment of wastewaters to the highest practical degree

will be necessary.

Under present plans and conditions, the improvement of waste-
water treatment facilities that discharge into the Trinity
River is necessary whether the Trinity Multiple-purpose Chan-
nel Project is constructed or not. The construction of this
project is in keeping with the declared goals and objectives
of the "Federal Water Pollution Control Act Amendments of
1972" Public Law 92-500, 92nd Congress, S.2770 October 18,
1972 which states in part that "it is the national goal that
the discharge of pollutants into the navigable waters be

eliminated by 1985."

The impact that the Trinity River Authority's Regional Waste-
water Treatment Facility expansion has on the whole regional
effort to abate pollution of the Trinity River is significant.
The Authority is attempting to follow through with plans to
implement a sewage treatment operation that will minimize

to the greatest extent possible the emission of pollutants

into the receiving waters of the Trinity River. As has been
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demonstrated, people in the Upper Trinity River Basin's

metropolitan areas are committed to this goal.

11. Future Activities on the Watershed.

(A) General Information. Much of the information presented under
paragraph 7 preceding is pertinent to expected future activi-
ties in the watershed served by the Central Sewage System.
The matter of population trends, past and future, is discussed
under that section, and Tables 1-8 -1-11 show the population
forecasts and flow projections for the cities on the system
through the year 1990.

(B) Extent of Land Use Planning. In order to adequately assess
the impact of the expansion of the Regional Wastewater Treat-
ment Facility on land in the system service area, one must
first determine (1) what is meant by "land use"; and (2) what

different classifications of "land uses" there are.

Based upon the findings of the Committee on Land Use Statistics

as reflected in the publication Land Use Information, A Critical

Survey of U. S. Statistics Including Possibilities for Greater

Uniformity compiled by Marion Clawson with Charles L. Stewart,
the term "land use" is multi-faceted. The Committee generally
agreed that the "only practical answer now, in our judgement,

is to use additional and more specialized terms, so as to make
as clear as possible exactly which concept is in mind, "Activ-
ities using land" is less appealing, perhaps somewhat awkward,

but conveys in some contexts a clearer meaning than "land use",
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as the latter is commonly used." (p. 29) Therefore, for
the purposes of assessing the impact, both beneficial and
adverse, that the Regional Wastewater Treatment Facility
expansion might have on."land use", we interpret "land

use" as "activities using land."

As for what types of activities use land, we have concluded
that in the Dallas-Fort Worth Mid-Cities metroplex the use
of land is generally along the order of single family resi-
dential, multi-family residential, group quarters, mobile
homes and others, manufacturing, institutional, open space
and retail trade. Accepting that these are the generalized
activities on land in the Mid-Cities service area, we now
will be able to assess more definitively the impact that the
Central Wastewater Treatment expansion can be expected to

have on the service area.

The Commission on Land Use Statistics has concluded that
", . water, sewer, telephone, electric power, and other
lines are typically below ground surface in many cities;
these create great values in the land which they serve,

and certainly are one form of man's activities that make

use of land." (p. 15)

The accompanying land use map, Figure I-1 indicates that there
has been a great deal of residential activity in the Dallas-
Fort Worth Mid-Cities area. The color codes reflect the var-

ious land uses as determined by in-depth analysis of cities
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master plans, city zoning ordinances, and other land use

data. The map indicates the present situation as it con-

cerns land use. The areas not color coded are considered
to be rural unzoned areas. Land use projections in those
areas that are presently unzoned are unreliable due to

two factors:

1. In most cases, master plan development is not complete
or projections past the year 1985 are unavailable.

2. Those areas existing as flood plains, etc. have been
zoned residential, not because they will be used as
residential areas, but because residential zoning is
highly restrictive which gives the zoning commission
and the city council the greatest amount of control over

the future development of these areas.

Based on present indicies and information, it is expected

that the expansion of the Central Wastewater Treatment Facil-
ity will not have an adverse effect on the various activities
that 1and in the service area could accommodate. It is fully
expected that the expansion of the capacity of the treatment
plant and the installation of major interceptors to serve

new areas will have a beneficial effect on the orderly growth
of the Mid-Cities area. The expansion of this plant will al-
low for the elimination of three sewage treatment plants that
are Present]y unable to treat wastewater to acceptable stand-

ards. It will also allow for the acceptance of sewage from
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areas that are utilizing septic tanks or other means of disposal

of wastewater because this service is not available. By centralizing

the discharge into the main stem of the Trinity, the elimination of

the dispersion of sewage effluent in the main tributaries to the Trinity
will result in a beneficial effect on the water quality in those areas.
The increased water quality will benefit land use by making it acceptable

for use in its highest and best capacity.

(C} Available Plans. The North Central Texas Council of Governments
Upper Trinity Basin Comprehensive Sewage Plan represents a well-developed
plan for the orderly expansion of sewage service in order to protect

area streams from pollution by inadequately treated or raw domestic
sewage. Publications of and planning work accomplished by the North
Central Texas Council of Governments may be seen at their offices at

1201 North Watson Road, Suite 270, Arlington, Texas.

(D) Impact of Possible Land Use Changes. Land use policies now

in effect are expected to be followed in the future. The impact

upon the proposed project by the possible changes in land use controls
within the service area is not thought to be significant. No change in
future Tand use can alter the fact that pollution problems now exist. It
is extremely doubtful that the existing momentum of growth in the
watershed can be slowed any significant degree without the adoption of
strict land use controls by the area communities. It is obvious that

if an adequate sewage treatment system is to be constructed to serve
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the watershed, a reasonable allowance for future growth must be provided,
especially in those areas where present land use policies and controls

are expected to continue indefinitely.
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II.

ALTERNATIVES TO THE PROPOSED ACTION

A. General. This section includes consideration and comparison of al-

ternatives and selection of the optimum system.

The following subsections discuss in detail the alternatives in
order that the logic of the decision-making process can be easily

followed.

B. Major Objectives. The major objectives of this project are listed

below in order of importance.

1. Provide maximum health and safety protection for the area resi-

dents. The transportation, treatment and safe disposal of domestic,
commercial and industrial wastes are among the most important prob-
lems of environmental health today.

2. Reduce the pollution level in bodies of water which are receiving

the treated effluent and prevent violation of water quality stand-

ards. The size of this metroplex with respect to population and
industries, is causing an ever increasing level of pollution. Treat-
ment plants must keep pace with these increases, which means wastes
should be properly treated. Therefore, man-made pollution may re-
sult in minimum adverse environmental and ecological effects.

3. Alleviate aesthetic problems. The proper treatment of wastes can

alleviate the putrescibility of organic materials and nuisances from
obnoxious odor. Aesthetic problems should also be minimized in a
healthy environment.

€. Constraints or Conditions.

1. TWQB Waste Control Order. The preliminary approval granted by the

TWQB to the Authority's Ammended Waste Control Order on August 23,
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3.

1972, set forth the following conditions: (1) 10 mg/L of BOD;
(2) 10 mg/L of TSS; (3) a chlorine residual of 1.0 mg/L after
a contact period of 20 minutes (based on peak dry weather flow).

Scope of Project. The existing plant was built in 1959 with a

capacity of 30 MGD. A1l facilities are in good condition. All
these facilities will be operated continuously as a part of the
future treatment system. No modification of the existing plant
will be included in the expansion (except the change of trick-
1ing water seals from mercury to mechanical as required by reg-
ulatory agencies and associated pump and piping changes which
will allow full utilization of the existing treatment units.)
Physical. The plant is located in the Mid-City area of the
Dallas-Fort Worth Metroplex (see Figure 2-1Tocation map). The
areas nearby are residential, commercial and light-industrial
areas. The growth of this adjacent area makes utilizing land
outside the existing plant site economically infeasible.

Economical and Financial. The total cost of this project must

be within the financial capability of government sponsoring agency
or agencies, as the case may be. Transportation and treatment
facilities must be of efficient design in order to minimize

capital cost and subsequent operation and maintenance cost.

Structural and Non-Structural Alternatives. The Trinity River Author-

ity of Texas has investigated the aspects of structural and non-struc-

tural alternatives in regard to the problem of wastewater acceptance

into the system. The Authority is, however, a Regional Agency serving,
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by contract provisions, a number of governmental agencies, therefore
creating conditions perhaps not as conducive to enactment of non-
structural alternatives. After careful consideration of both al-
ternatives, the Authority has determined the following non-structural

alternatives to be those which are feasible.

Contract provisions with System customers and governmental agencies

being served, which impose the following major non-structural alter-

natives, are listed below.

1. Limitation of total wastewater quantity discharged into the
System.

2. Limitation of wastewater quality discharged into the System.

Limitation of wastewater quantity discharged into designated

points of entry into the System.

Imposition of rates charged 2s a function of quantity.

Imposition of rates charged as a function of quality.

Restriction on prohibitive discharges into the System.

~N O O

Restriction on excessive discharges caused by storm or process

water entry into the System.

The Authority has proceeded to investigate those structural alternatives
which are required to transport and treat all wastewater discharged

into the System within the parameters of the non-structural alternatives
elements. For the design of the wastewater treatment facilities, pro-
cess selection and unit component sizing will reflect the implementation

of the above non-structural alternatives.
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It appears that the structural and non-structural alternatives must
exist in a state of economical balance and that this will be best
achieved by the imptementation of those non-structural alternatives
listed herein, combined with such structural alternatives as are

conseguently necessary.

Centralized vs. Decentralized Systems. A July 1970 North Central

Texas Council of Governments (NCTCOG) report entitled "Upper Trinity
River Basin Comprehensive Sewerage Plan" addresses the question of
centralization. fhe report summarized the study of an area covering
roughly 11,000 square miles which included all of the Upper Trinity
River Basin Watershed north of Henderson and Navarro Counties. Based
on this study, the report recommended a comprehensive sewerage system
and expansion program of interceptors, trunk sewers, and sewage treat-
ment facilities located primarily in Dallas and Tarrant Counties. The
recommendation is centered around six plants either already in exist-
ence or under construction. Among these is the Trinity River Author-
ity's Central Sewerage System Plant. The present and proposed devel-
opment of the Central Sewerage System is consistent with the development
recommended in the report, which is now the official interim regional
metroplex plan for the sewage interceptor systems and regional treat-

ment facilities within the NCTCOG area.

Results of the NCTCOG report demonstrate that a trend toward regional
wastewater collection and treatment systems has developed. The Au-
thority's Central Sewerage System started this trend. Built to serve

only four member cities, the Authority's Central System has grown to
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serve a much larger area as shown in Plates 1 & 2. To reverse that trend
in the case of the Central System service area, and attempt to develop
decentralized systems, would be economically unfeasible due to the large
quantities of resources already invested in the Central System. Addi-
tionally, decentralization to a system of smaller plants requiring

new interceptor systems and consequently new rights-of way would appear

to be more environmentally disruptive than expansion of existing facil-
ities on existing properties and rights-of-way. The same quantity and
quality of effluent would probably (control might affect results some-
what) be discharged to the same river with no economic or environmental

advantage gained.

It has been demonstrated that, at this time, the existing centralized
system appears to be the most feasible and economical solution to the
wastewater problem of the area served, but consideration to location

alternatives for a centralized system has not been fully discussed.

Any consideration of new centralized facilities to be located at another
site other than the existing, must recognize that the major method to
transport the wastewater is by gravity flow. To obtain gravity flow,
the pipeline must be installed with a slope. In level terrain, each
successive joint of pipe must be placed deeper and deeper to maintain
the slope. Since the cost of building the 1ine is largely dependent

on the depth of the excavation required, a practical limit exists at
which a pump or "1ift" station becomes more economical. Lift stations

require power and that represents a use of a limited resource.
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The site of the existing treatment plant was selected from several
considerations, including how advantage may best be taken of exist-
ing drainage patterns, i.e., sloping ground, to economize the instal-
lation of gravity lines. Thus, the existing plant is located at the
confluence of two major streams and near the confluence of a third.
Existing interceptors serve portions of the drainage basins of all
three streams, Mountain Creek, West Fork, and Elm Fork. It is un-
Tikely that a better location can be found that will provide the same
service to this area without increasing the number of 1ift stations

required.

If the existing facilities were abandoned and new facilities were pro-
vided at a new site to treat full capacity, the existing 1ines would
have to be abandoned and replaced, or a very large interceptor and
pump station provided to move the wastewater to the new site for
treatment. Similarly, if new facilities were provided at a new site
to treat the capacity increase, rights-of-way would be required to
transfer the flow to the new facility. A new plant site and new line
work along new right-of-way represents considerably more disruptive to
the environment than expansion of existing facilities. Since the same
quantity of effluent, treated to the same degree, will still be dis-
charged to the same river, no environmental advantage is gained by the
additional expense incurred of an alternate location. When it is
considered that space is available at the existing site, within the
existing levee, for the required plant expansion, expanding the exist-
ing facilities to treat the required capacity becomes the least en-
vironmentally disruptive location alternative and has been selected

as the alternate chosen for development.
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In a study of centralization versus decentralization, some consideration
should be given to residential, commercial, and industrial development
that might be induced by centralized facilities. Many other stimuli

for additional urban growth and development exist within the present

and proposed service area of the Central Sewerage System. In this

area, provision for sewerage service to developing areas is taken for
granted. There is no question that sewage service will be provided
where needed, because, not to do so would create a public health

hazard in many cases; however, services traditionally lag behind

demand and in the case of the Authority's expansion, this tradition is

continued.

Treatment Subsystem and System Alternatives. (see Figure 2-2)

1.  Subsystem Alternatives. Treatment systems can be broken down into

their constituent parts or subsystems. The four major subsystem
categories and some of the major alternatives available within
each category follow. A number of these subsystem alternatives
were not included in the comparison-selection process shown on
Figure 2-2 due to overriding reasons (refer to EPA's Preliminary
Draft for MANUAL FOR PREPARATION OF IMPACT STATEMENTS FOR WASTEWATER
TREATMENT WORKS, March 1973) which are given in the following
discussion.
(A) Effluent Disposal.

1.  Ocean Outfall. Ocean outfall is not feasible because the

closest ocean body, the Gulf of Mexico, is 300 miles away.
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The long-distance piping construction makes this dis-

posal method impractical.

2. Disposal in Inland Surface Waters. This is the recom-
mended effluent disposal. Trinity River is the receiv-
ing water body. Discharge effluent in inland surface
waters is the most economical effluent disposal method
for this project.

3. Well Injection. Due to the wastewater quantity and the
potential of causing underground water pollution, this
method is not recommended.

4. Land Disposal. Because of the following reasons the
lend disposal of effluent is not practical.

a. Plant is located in a populated residential and
industrial area; crop irrigation area is not avail-
able.

b. The quantity of water and the distance to the closest
irrigation fields (West Texas, one hundred miles

away) make this method economically infeasible.

(B) Treatment. Treatment process alternatives are usually govern-
ed by the effluent quality requirements, and the required ef-
fluent standards in this case minimize the alternative treat-
ments for plant design.

1. Septic Tank. Septic tank treatment is impractical and
impossible in this metroplex area due to the density of

population and lack of available land for soil absorption.
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Usually, septic tanks are considered more practical

in small communities.

Primary treatment. Primary treatment could not achieve
the required degree of treatment. The receiving water
body, the Trinity River, has very low flow most of the
year and a major portion of the river flow is sewage
treatment plant effluents. At least secondary treatment
is necessary.

Secondary Treatment.

a. Technical Alternatives.

1. Activated Sludge. The Authority's Central Sewage
System treatability study indicated this process
could successfully treat the Central Sewerage
wastewater. Though the secondary treatment pro-
cess is higher in cost, it will produce a more
stable effluent quality and provide better controls.

2. Trickling Filter. In general, the trickling filter
cannot produce the required effluent quality or one
as good as activated sludge process. Also, the new
trickling filters will need a larger area; therefore,
the existing pond treatment must be terminated for a
new trickling filter construction site.

3. Oxidation Pond and Lagoon. The land area require-
ments for ponds makes this alternative impractical.
There is just not enough land for pond and lagoon

treatment.

- 51 -



b. The activated sludge process is the optimum
secondary treatment. The plant will be designed
to treat a flow of 100 MGD which is the estimated
1985 flow.

4, Advanced Waste Treatment.

a. Technical Alternatives.

1. Final Polishing of Secondary Effiuent. To
use the activated sludge process alone would
not be sufficient to meet the effluent quality
requirements. High rate filtration and carbon
absorption are necessary for removing the
residual organic matters and suspended materials
from secondary effluent.

2. Direct Chemical/physical Treatment. Chemical/
physical treatment can be applied to raw waste-
water. It is basically a sedimentation process
with required chemicals being fed into the sedi-
mentation tank. Following in the treatment, more
solids are removed by filtration, and organic
matter is removed by carbon absorption.

b. The advanced treatment design capacity is also based
on the flow of year 1985, However, the design of
treatment facilities, loadings, contact time, operating
and maintenance costs of the above two Alternatives of

advance waste treatment are significantly different.

(C) Sewer (Primarily Interceptors).
1. Area to be served. Exhibit 1 shows a map of the
regional wastewater system.
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Capacity and Phase of Construction. The capacity
and phases of construction are shown in Exhibit 4.
However, construction under the Federal grant
currently being applied for includes only three

of the interceptors. They are listed below:

a. West-Fork Interceptor Parallel

b. Mountain Creek Interceptor Parallel

c. Cottonwood Creek Trunk Parallel

These interceptor capacities are designed for flows
of year 1990 and they will be built immediately

after reception of the grant.

(D) Sludge Disposal.

1.

Stabilization. Stabilization becomes unnecessary
if the sludge will be incinerated. Stabilization
always reduces the heat value in sludge. Therefore,
if ultimate sludge disposal is incineration, stab-
ilization will not be required or desirable.
Thickening, Conditioning and Dewatering. Sludge
thickening and dewatering reduce the incinerator
size and fuel cost. It is recommended that the
sludge should be thickened, conditioned and mech-
anically dewatered, so that minimum energy will be
required or desirable.

Final Disposal. Actually, final disposal should
be discussed prior to the above two subsections

because the decision regarding the final disposal
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method will affect decisions regarding sludge

stabilization and dewatering process.

a. Land Spreading. Land spreading sludge is
not applicable because of the location
of the plant and the lack of available land.

b. Ocean and Surface Water Disposal. Barge
facilities are not available for ocean dis-
posal. Surface water disposal will cause
odor and water quality problems.

c. Well Disposal. This is not applicable due
to the possibility of polluting the under-
ground water.

d. Pyrolysis. This is an expensive process and
it releases nutrients back to the treatment system,
which is not preferred due to a future nutrient
removal requirement.

e. Incineration. This is the recommended disposal
method for-the TRA Central Plant due to plant
location and constraints. The ash can be land-

filled on site.

System Alternatives. Optimum subsystem alternatives are combined

into system alternatives. Alternatives of the TRA Sewerage System
are extremely limited due to the constraints or conditions. Rejec-
tion of impractical alternatives was based on obvious and overriding
reasons which were stated in the previous discussions. Also elimi-

nated from further consideration due to overriding reasons were
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location alternatives other than the existing centralized loca-

tion as discussed in section E of this chapter.

(A) System Alternative A. One possible solution available
to TRA is to build a regional sewer system, to use activated
sludge process and advanced treatment process to ireat the
wastewater, to discharge effluent to the Trinity River,
and dispose of sludge by thickening, dewatering, inciner-
ation and landfill. The estimated cost of construction of
this system is $37,908,000 (excluding interceptor system).
The estimated total treatment cost is 10.4 to 14.5¢/1000 gal.
1. Impacts of Alternative A.

a. This alternative would be beneficial in that it
eliminates the health hazard caused by untreated
wastewater and the nuisance caused by objectionable
odors.

b. The treatment system will produce an effluent which
can meet effluent quality standards. However, the
system is not defined for phosphorus and nitrogen
removal. The system can be altered, with additional
facilities, to adequately remove nutrients.

c. To incinerate sludge usually requires auxiliary fuel.

Incineration requires a large amount of energy, how-

ever, energy through incineration should be a pratical
operation in the future.
d. Any incinerator is potentially a source of air pollu-

tion. Requirements of the State and other regulatory
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agencies having jurisdiction will be met and
provision of future, stricter standards will be

considered in design.

(B) System Alternative B. Another possible solution for TRA is

to build a regional sewer system to use physical/chemical

process to treat the wastewater, to discharge effluent to

the Trinity River, and to dispose of sludge by thickening,

dewatering, and incineration. The estimated cost of con-

struction of this system is $44,780,000 (excluding interceptor

system).

The estimated total treatment cost is 16.1 to 21.7¢/

1000 gallons.

1. Impact of Alternative B.

a.

This alternative would also eliminate the health
hazard caused by untreated wastewater and the nuisance
caused by obnoxious odors.

The treatment system can achieve the required efflu-
ent quality and receive a bonus of higher phosphorus
removal incidental to the process. However, more
sludge will be generated with this treatment system.
This sludge is more readily dewatered but the quantity
of sludge offsets this advantage. Nitrogen removal

in this system is difficult. The present nitrogen
removal methods will result either in excess ammonia
in the atmosphere by stripping, or in high chloride

in the effluent by chlorination.

More sludge will need to be disposed, Low sludge

heat value requires more sludge dewatering facilities

- 56 -



and a larger incinerator. However, if chemicals
and materials can be successfully recycled in the
processes, this system should be a feasible alter-
native.

There are a number of advantages inherent in the
chemical/physical process, such as less land area
requirements more control over treatment plant

performance, etc.

Comparisons of System Alternatives. The biological/

physical process (Alternative A) is recommended for

treatment of the wastewater at the Central Plant. The

reasons are as follows:

a.

Cost. A comparison of the construction cost and

the operating and maintenance costs for the bio-
logical/physical and the chemical/physical processes
are presented in Table 2-1. The two processes will
have several common unit operations: influent
collection structure, pretreatment, equalization,
re-1ift, disinfection and post aeration. The prin-
ciple cost difference is in the method selected for
biological stabilization and the resulting solid
production for ultimate disposal. The costs favor
the biological/physical process (Alternative A).
Effluent Water Quality. The activated sludge process
is proven to be capable of providing the required

results. The Treatability Study field data obtained
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from pilot plant tests indicate that the activated

sludge, with additional advance waste treatment can

reduce the BOD5 and SS to levels less than 10 mg/L

and even to 5/5 standards. The chemical/physical

carbon absorption data demonstrated the lower stand-

ards could not be accomplished.

c. Solids Production. The biological/physical process
results in lower quantities of sludge than the physical/
chemical process. This has a considerable effect on
costs, as well as an advantage from ultimate disposal.

4. "No Action” Alternative.

a. Impact of this Alternative.

1. It fails to provide adequate health and safety
protection for area residents by allowing the un-
treated and partially treated wastewater to be
discharged into the Trinity River. The existing
plant capacity is 30 MGD. By 1977 the projected
wastewater flow will be 60 MGD and by 1985, the
estimated flow will be 100 MGD.

2. It fails to provide adequate public services in
the area of need and development.

3. It fails to protect the quality of the natural
environment by the elimination of pollutants. The
discharges into watercourses of untreated and par-
tially treated wastewater will affect the down-

stream water quality, threaten the well-being of
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wildlife, and also cause severe eutrophication
problems.

It will seriously impede the orderly growth in
the Upper Trinity metropolitan area, because of
impairment to the general sewer service.

It generates aesthetic problems. The living
conditions and standards of area residents and
others downstream would be affected by the un-

favorable sight and odor of untreated wastewater.
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I11.

DESCRIPTION OF PROPOSED ACTION

A.

Description of Proposed Treatment Facility.

1.

Proposed Plant Rating. The expansion of the Trinity River Author-

ity's Central Sewerage Plant will allow treatment of the average
projected wastewater flow from the System through the design year
1985. The plant ratings initially, upon completion of construc-

tion, 1977, and at design year are presented in Table 3-1.

TABLE 3-1
PLANT RATING, MGD

Flow 1977 1985
Average Daily 60 100
Diurnal 36-96 60-160
Peak 150 250

Proposed Method of Treatment. The proposed method of wastewater

treatment utilizes the biological/physical approach. The exist-
ing plant will be utilized at its design capacity of 30 MGD to
accomplish "roughing operations" and thereby decrease the total

organic loading to the proposed enlargements.

A general description of the proposed wastewater treatment unit
operations and processes is presented in Table3-2 and illustrated

in Figure No. 3-1.

- 60 -



PAGE NOT

AVAILABLE

DIGITALLY



TABLE 3-2

PROPOSED TREATMENT PROCESSES

Operation

Screening

Raw Wastewater
Pump Station

Grit Removal

Primary Clarification

Description

Mechanically cleaned, vertically inclined
bar screen, with one inch bar openings.

Screenings will be disposed in landfill.

The raw wastewater pumping station will pro-
vide an initial 1ift of 74 feet of the influ-
ent wastewater to the grit removal basins,
then flow by gravity to existing plant, as
well as to the proposed primary clarifiers,
equalization basins, and activated sludge
processes, including the final clarifiers.
Odor control will be provided of the wet

well exhaust through the use of ozone.

Eight aerated grit removal basins, sized for
250 MGD peak flow at 5 minute detention time.
The flow will be divided with a maximum of

30 MGD to be treated in existing plant and
the remaining flow in the proposed facilities.
The grit will be disposed of by landfill

methods at the existing site.

Six circular basins to provide removal of

settleable solids and floatable material,
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sized for 220 MGD peak flow with the addi-
tional 30 MGD channeled to the existing
plant clarifiers. At average design flow
of 70 MGD, plus an additional 10 MGD intra-
plant flow, the overflow rate through the
proposed primary clarifiers is 865 gal/ft2/

day and the detention time is 2.1 hours.

Equalization Holding capacity of 11 MG to provide a
constant flow to the aeration basins for
minimizing daily fluctuations. Mixing
capability to prevent sedimentation of
solids. The effluent from the existing
plant will be combined with the proposed
plant flow in this equalization basin. The
excess treated storm water will overflow
the equalization basin and be pumped to

the disinfection basin for further treatment.

Aeration Basin Eight basins, complete mix design having a
5.2 hour detention time at 110 MGD average
flow. Oxygen transfer into the wastewater
will be accomplished by diffused air, with
facilities of sufficient capacity to remove

carbonaceous waste to 10 mg/L soluble BOD.

Final Clarification Eight circular basins to provide a detention

time of 2.1 hours and an overflow rate of
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Relift Pump Station

Filtration

Carbon Absorption

Disinfection

760 gal/ft2/day at 110 MGD average flow
for the separation of the solids and the

liquid.

The wastewater will be relifted to the pres-
sure filters, with flow by gravity to carbon
absorption, disinfection and post aeration
basins. Sufficient head will be provided
to discharge the treated wastewater at river

flood stage.

Pressure type, down flow design, service
rate will be 6 gpn/ft. The design flow
rate is 110 MGD.

Expanded bed, granular activated carbon,
upflow design with a service rate of 8 gpm/

ft2

, 10 minute contact time. Carbon re-
generation facilities will be provided.
The carbon absorbers are sized for a 102

MGD flow rate.

Chlorination contact basins to allow 20
minute contact time and chlorination facil-
jties sufficient to obtain 1.0 mg/L chlorine
residual at peak flow af 250 MGD flow. The
excess, treated storm water (150 MGD) will
be combined with the proposed plant effluent

flow for disinfection.
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Post Aeration Surface aerators will be provided, to
raise the dissolved oxygen of the plant
effluent to a minimum of 2 mg/L prior to

discharge.

Sludge Handling The primary and waste activated sludges
will be concentrated, chemically condi-
tioned, mechanically dewatered, and in-
cinerated. The resulting inert ash will
be disposed of by landfill at the existing

site.

3. Wastewater Treatment Expected. The expected degree of treatment

using the proposed biological/physical process is shown in Table 3-3.

These are based on the average design flow rate of 100 MGD.

TABLE 3-3
WASTEWATER QUALITY
PROPOSED TREATMENT FACILITY

Influent Effluent Removal
Parameter (mg/L) (mg/L) (%)
Total BODg 263 10 96
Total COD 620 25 95
Suspended Solids 253 10 96
Dissolved Oxygen 0 2 NA
Fecal, log avg. not
to exceed NA 200/100 m1. NA
Chlorine Residual NA 1.0 NA

No provisions for nutrient removal are currently provided.
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4. Special Units. Advanced waste treatment unit operations will

be required to meet the stringent wastewater effluent standards
specified in the proposed Discharge Permit. The effluent from
the proposed biological process will require filtration in order
to meet the suspended solids requirement of 10 mg/L, carbon ab-
sorption to maintain the BODg value of 10 mg/L, disinfection,
and post aeration to assure a minimum dissolved oxygen level of

2.0 mg/L.

Ozone generation equipment will be provided for control of odors
through its injection into the exhaust air at specified processing

areas.

The dewatered biological solids will be incinerated to produce a
sterile, inert ash which is readily suitable for on-site landfill.
The necessary air pollution control equipment will be installed
to assure compliance with the Texas Air Control Board requirements

and those of other regulatory agencies having jurisdiction.

5. Land Requirement. The proposed wastewater treatment plant will be

constructed on the existing Authority's site. This site consists
of 450 acres, completely surrounded by a levee. The existing
lagoons, 159 acres, will be drained and utilized for solids dis-

posal following established Texas Department of Health guidelines.

B. Description of Existing Treatment Facility.

1. Existing Plant Rating. The construction of the existing treatment

plant was completed in 1959. The average daily flow during the
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first year of operation was 6.6 MGD. The quantity of wastewater
treated increased to 24 MGD in 1972. With the growth of the
existing cities served by the Authority and the addition of
Arlington to the Central System, the flow rates have averaged

32 MGD the first four months of 1973. Figure No. 3-2 shows

the experienced flows, along with the projected quantities to

design year.

2. Existing Method of Treatment. The wastewater is treated biolog-

ically using trickling filters, with the resulting sludge pro-
duced anaerobically digested and ultimate disposal by ponding.
The principle wastewater treatment unit operations and processes

existing at the Authority's Central Plant are presented in Table

3-4.
TABLE 3-4
EXISTING TREATMENT PROCESSES
Operation Description
Pretreatment This consists of screening, pumping and
flow measurement.
Primary Clarification Two circular basins, 220 ft. diameter, are

provided to remove settleable solids and
floating material. The recirculation flow
from the primary trickling filter is re-
turned to the primary clarifiers for further

treatment.
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Primary Trickling
Filter Two primary trickling filters having a

total surface area of 69,300 s3. ft., a
total volume of 8.6 acre-feet, and a hy-
draulic capacity of 22.5 MGD, each are
used to biologically stabilize the organic
waste. The primary filters have mercury
type seals.

Secondary Trickling

Filter Two secondary trickling filters having a
total area of 69,300 sq. ft., a total
volume of 7.2 acre-feet, and a hydraulic
capacity of 30 MGD each, are used to pro-
vide additional biological treatment. The
secondary filters have mercury type seals.

Relift and

Recirculation Pumping The recirculation pumps provide the return
flow back to the primary clarifiers. The
relift pumps provide the 1ift necessary to
transfer the treated wastewater to the
oxidation pond and/or to the West Fork of
the Trinity River as well as recirculation

to the secondary filters.

Oxidation Pond The east pond covers 85 acres, approximately
4 to 5 feet deep, having a total volume of

140 MG.
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Sludge Handling The primary sludge is degritted, gravity
thickened and anaerobically digested.
Ultimate disposal of the digested sludge

is by ponding in the west lagoon.

3. Existing Wastewater Treatment. The existing Central Plant effluent

quality is shown in Table 3-5.

TABLE 3-5
WASTEWATER QUALITY
EXISTING TREATMENT FACILITY

Influent Effluent* Removal
Parameter (mg/L) (mg/L) (%)

Flow 24 MGD

Year 1972
Total BODg 252 34.5 86
Suspended Solids 249 55.7 77
Flow 32 MGD

Year Jan.-April 1973
Total BODg 256 46.5 81
Suspended Solids 294 30.5 89
Discharge Permit
Total BOD5 NA 20.0 NA
Suspended~Solids NA 50.0 NA

The suspended solids value for 1973 does not reflect the high summer

values resulting from presence of algae.

4. Future Plans for Existing Plant. The existing plant will be lcaded

at a constant flow rate not to exceed 30 MGD. It will be utilized
to remove-settleable solids and to reduce the organic 1oad. The

effiuent from the existing plant will be further treated in the
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proposed plant biologically by the activated sludge process and by

the advanced waste treatment operations.

To correct certain deficiencies in the existing plants, the following

improvements are planned:

(A) The trickling filter mercury seals will be replaced with
mechanical type seals.

(B) The existing anaerobic digestors will be shut down. The
thickened sludge will be blended with the proposed plant
sludge and mechanically dewatered and incinerated.

(C} The oxidation pond and the sludge disposal pond will not
be used. They will be drained and the area utilized as on-site
disposal of the proposed plants screenings, grit, and ash

resulting from incineration.

Modification to Existing Plant. No modification to the existing plant

will be included in the project except the change of trickling water
seals from mercury to mechanical as required by regulatory agencies
and associated pump and piping changes which will allow full utiliza-

tion of the existing treatment units.

Proposed Line Work. Proposed 1ine work includes the three interceptors

below with their tentative sizes and lengths.

1. West Fork Interceptor Parallel 21,200 ft. of 60 in. and 66 in.
Running west from its point of
connection to the Mountain Creek

Interceptor
2. Mountain Creek Interceptor 4,000 ft. of 60 in. running from
Parallel the plant to its point of
connection to the West Fork
Interceptor
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3. Cottonwood Creek Trunk Parallel 6,500 ft. of 24 in. and 27 in.
Running west from Lift Station
No. 3

Also included in the proposed project is a detention reservoir of

3,000,000 gallons to be constructed adjacent to the existing detention

reservoir, identified on Exhibit I.

Total Area to be Affected by this Project. In general, the Authority's

System serves the Elm Fork and the Lower West Fork of the Trinity River.
Exhibit 1 (following page 52) shows existing and proposed facilities,
and a part of the natural drainage area being presently planned. The
Central Plant is located north of the Dallas-Fort Worth Toll Road, in
the northeast corner of the City of Grand Prairie, Dallas County. The

plant location is shown in Figure No. 3-3.

The Central Regional Wastewater Treatment Plant will serve the metro-
politan areas of Bedford, Carrollton, Coppell, Dallas-Fort Worth Regional
Airport, Euless, Farmers Branch, Grand Prairie, Irving, and portions of

Addison, Arlington, and Dallas, Exhibit 8 shows the areas served.

Relationship of this Project with other Trinity River Basin Studies.

The North Central Texas Council of Governments (NCTCOG) prepared the
COMPREHENSIVE SEWERAGE PLAN, which includes the Central Plant and

System as one of six regional sewerage systems. The Plan proposed that
the Central Plant be enlarged to a capacity of approximately 200

MGD by the year 2020. The Central Plant will serve the metropolitan

areas of Bedford, Carrollton, Coppell, Dallas-Fort Worth Regional Airport,
Euless, Farmers Branch, Grand Prairie, Irving and portions of Addison,

Arlington and Dallas.
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Previous reports and studies prepared for the Authority recommended
that planning be initiated in 1972 for the enlargement of the Central
System's treatment and transportation facilities. The increased

capacity of the System will be necessary to provide service as the
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area increases in population. In December 1971, it was recommended
that additions to the treatment plant be implemented in order to
treat 100 MGD which is the anticipated average daily flow to the
System by 1985. Acceptance of this recommendation by the Authority

led to the development of the Treatability Study which investigated

the various treatment methods and reported the design values of each

method studied. The data developed during the Treatability Study

has been used to determine which treatment process or combination

of processes proved to be the more feasible with respect to initial
capital cost, operation and maintenance cost, discharge parameters,
flexibility for expansion to a higher degree of treatment and increased

flows, and impact of the selected processes on the environment.

The Design Analysis Report has been completed on this project which

specifies in detail the proposed wastewater treatment unit operations

and processes.

The proposed action conforms to agency planning in detail.

Status of Project, June 1973.

1. Treatability Study. This report presents the results and data

developed during field studies conducted to determine the treat-
ment parameters of various wastewater treatment unit operations
and processes which can be utilized in the enlargement of the

Central Plant. The report was completed in June, 1972.

2. Design Analysis Report. This report, completed March 1973, pre-

sents the design criteria for the biological/physical wastewater
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treatment unit operations and processes recommended for enlarge-

ment of the Central Plant.

Plans and Specifications. Following approval of the Design

Analysis Report by the Authority, and other regulatory and funding

agencies, the information and recommendations presented herein
will be used to prepare detailed plans and specifications for con-

struction of plant enlargements and improvements.

The time required for development of plans and specifications

on the plant enlargements is estimated to be a minimum of ten
(10) to a maximum of fourteen (14) months. Further, construction
of the improvements will require approximately thirty-three (33)
months following award of construction contracts. Preparation
of detailed plans cannot begin, however, until all contract and

funding negotiations are finalized.

Funding of the Project. A summary of the estimated costs for the

principle elements of the proposed plant enlargement is given in

Table 3-6.

A request, WPC-TEX-992/1094 for Federal funding, has been made with

approval for a portion of the funds obtained.

Timing. So far as known, timing of the proposed project is un-

related to any other Federal, state or local programs.
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TRINITY RIVER AUTHORITY Of TEXAS

CENTRAL SEWERAGE SYSTEM

SUMMARY OF ESTIMATED COST

Pretreatment

Plant entrance piping $ 85,000

Raw wastewater Lift Station 1,470,000

Grit removal basins 840,000 $ 2,395,000
Primary Clarification 1,677,000
Equalization 1,458,000
Activated Sludge Process

Aeration $3,300,000

Final Clarification 2,291,000

Recirculation Station 420,000 6,011,000
Advanced Waste Treatment

Relift Station $ 625,000

Filtration 3,000,000

Carbon Adsorption 3,150,000

Disinfection 370,000

Post Aeration 185,000 7,330,000
Sludge Handling

Sludge Concentration $1,103,000

Sludge Dewatering 1,059,000

Sludge Incineration 3,825,000 5,987,000
Appurtenances

Yard Piping $1,300,000

Buildings and Roads 700,000

HVAC 350,000

Yard Drainage 250,000

Railroad and Embankment 300,000

Electrical Service and Distribution 2,350,000

Instrumentation 1,690,000 6,840,000
Sub-Total Estimated Plant Construction Costs $31,598,000
Construction Contengencies and Engineering 6,320,000
Total Estimated Plant Costs $37,918,000

i

Y
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IV. ENVIRONMENTAL EFFECTS OF PROPOSED ACTION

A. Environmental Conditions Should the Proposed Action be Implemented.

1. Construction Impact (Short Term Impact)

(A). Alterations to Land Forms, Streams and Natural Drainage

Patterns. There will be no permanent alterations to land
forms, streams or natural drainage patterns outside of the
existing levees due to construction. Any temporary alter-
ations during the course of construction will be rectified

prior to completion of construction.

(B). Erosion Control Measures. Because of the flat character of

the flood plain area in which most work is expected to occur,
it is not anticipated that erosion will present a significant

problem.

In those areas where erosion may occur, it will be required
that erosion be controlled by the use of temporary settling
pits, dikes, berms and area cover material. Temporary dams
will be required for those portions of line work which cross
existing levees. Following such work, the construction sites

will be graded, seeded and restored to their original condition.

(C). Affect of Siltation and Sedimentation on Area Watercourses.

It is possible that some sedimentation and turbidity will
occur in the receiving waters during construction even with
erosion control. It is known that bridge work will be required

to gain access to the plant site for heavy equipment. Every
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(D).

(E).

(F).

(G).

(H).

precaution will be taken during construction to minimize
the amount of sedimentation and turbidity occurring in the

receiving waters.

Protection for Cover Vegetation and Trees. Where possible,

cover vegetation including trees will be protected by means
of fences and wooden slats attached to trees. Where nec-
essary for construction of line work, vegetation and trees
will be removed. Only such growth within the right-of-way
as is necessary to construction and subsequent operation and

maintenance will be removed.

Clearing with Herbicides, Etc. Clearing involving the use

of herbicides, defoliants, blasting, cutting or burning is
not anticipated, but should any of these methods of clearing
be required, it will be accomplished under supervised condi-

tions and monitored.

Disposal of Soil and Vegetation Spoil. Top soil will be

stockpiled and subsequently placed on stripped areas and

fill areas. Excess soil will be deposited in the lagoon
area. Vegetation spoil will be disposed of by burial, at

at site(s) obtained by the contractor.
Relocation. The project will require no relocations.

Method of Land Acquisition. No lands are to be acquired for

this project.
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(1).

(9).

(K).

(M).

(N).

(0).

Adjacent Land Values. Adjacent land values are not expected

to change significantly due to the nature of the area.

Dredging, Tunneling and Trenching. Construction will not

require dredging or tunneling. Trenching will consist of
crossing intermittent watercourses. These crossings will be
made at times of little or no flow. In most cases, the line
will be encased in concrete where there would otherwise be

a chance of scouring or washout. Construction will require no

significant change in the cross-section of watercourses.

Bypassing. Construction will require no bypassing of

sewage at any time.

Minimizing the Impact of Bypassing. Minimizing the impact of

bypassing will be unnecessary as there will be none.

Dust Control Measures. Dust control measures, if necessary,

will consist of frequent sprinkling with water.

Areas Affected by Construction Noise. The proposed plant

and detention reservoir construction will take place at the
existing plant site and the existing detention reservoir site.
For the most part, construction will be sufficiently removed
from residences so that construction noise will not be heard.
Some portions of interceptor work may be sufficiently close

to residences so that some noise may be heard.
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(P).

().

(R).

Precautions Against Noise. Construction of the proposed

facility will require the use of machinery and equipment
which increases ambient noise levels and produces temporary
high noise levels. Equipment to be used will include backhoes,

power shovels, heavy trucks, and compressors and pumps.

These pieces of equipment have an average noise level ranging
from 70 to 85 dBA. The contractor will be required to minimize
the impact of noise as much as possible. For instance, if
pneumatic hammers are used, the contractor will be required to
use new hammers which operate at 90 to 100 dBA, or, if old
hammers are used, to furnish a protective enclosure to

muffle the sound. In general, the contractor will be required
to limit his work to daylight hours. It is expected that noise
impact on wildlife will be limited to temporary displacement

of birds and small mammals.

Areas Affected by Blasting. It is not anticipated that any

blasting will be required during construction of the pro-

posed project.

Precautions Against Effects of Blasting. Blasting is not

anticipated to be required. Should it be, however, the shots
will be light and will be accomplished under supervised con-
ditions and monitored. The contractor will be required to
take all necessary precautions to protect area residents and

wildlife from any possible effects.
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TABLE 4-1

MAXIMUM RECOMMENDED QCCUPATIONAL KO1SE EXPOSURE

Sound Level Daily Exposure Time
dBA hr
90 8
92 6
95° 4
97 3
100 2
102 1-1/2
105 1
110 1/2
115 1/4 or less
TABLE 4-2

MAXIMUM SUGGESTED NON-OCCUPATIONAL EXPOSURE

Sound Level

dBA Daily Exposure Time
70 16-24 hours
75 8

80 4

85 2

90 1

95 30 minutes
100 15

105 8

110 4

115 2
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(S).

(T).

Measures to Minimize Vehicular and Pedestrian Traffic Dis-

ruption. The contractor is required by state law to provide
and maintain detours and the necessary number of barricades,
signs, flags, flagmen, and traffic cones to adequately direct
traffic. The contractor will be directed to follow these
requirements in the contract specifications. Vehicular

and pedestrian traffic disruption will be minimized further
by other provisions of the contract specifications. The
contractor will be required to submit for approval by the
Engineer, before beginning work on the project, a plan of
construction operations, outlining in detail a sequence of
work to be followed and setting out the method of handling
traffic during construction; to keep traveled surfaces

clean and free of dirt or other materials used in his hauling
operations; and to not cross moving traffic with hauling equip-
ment by weaving with the flow, protected by flagmen or other

protective measures deemed necessary by the Engineer.

Effects of Night Work. The contractor will generally be re-

quired to 1imit his activity to daylight hours. Night work
will be permitted only under unusual circumstances and when
conditions dictate that an item of work be done at night. For
example, line tie-ins may need to be done at night in order to
take advantage of low flow conditions characteristic of early
morning hours. In such cases, only areas required will be
flood-lighted and no harm to wildlife or serious disturbance

to area residents is anticipated.
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2.

().

Protection Against Construction Hazards. Most construction

will be isolated from the public. That construction near the
public will be line work across raods. The public will be
protected in such cases by protective measures required of the
contractor such as signs, detours, barricades, flagmen, and
warning 1ights. In all cases, the contractor will be

required to take all necessary precautions to protect the
public and his employees from construction hazards. Safety
provisions for such protection will be included in the con-

tract specifications.

Long Term Impact

(A).

Land Affected by the Construction. The proposed plant expansion

and additional detention reservoir will be constructed at the
site of the existing plant and the existing detention reservoir.
No additional land purchase will be necessary. The wastewater
treatment site was originally chosen out of geographic neces-
sity as a location near the confluence of three major water
courses: the Elm Fork of the Trinity River, the West Fork of
the Trinity River and Mountain Creek. The project site is
located in a flood plain and reclaimed from an area that was
previously utilized as a gravel pit. The area around the plant
is open and there are no parks or other areas of recognized
aesthetic value within the immediate vicinity. The physical
location of the plant site is ideal for the operation of a

regional sewage treatment facility. Line work will be accomp -
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(8).

(C).

(D).

(E).

lished within existing right-of-way.

The effect of 1ine work would be on approximately 6

miles of right-of-way 50 ft wide and the plant expansion
will affect approximately 100 acres of the present 450 acre
site owned by the Authority.

Beneficial Uses of Land. The use that is intended is the

same that is presently employed so there is no beneficial use

of the land eliminated.

Change in the Natural or Present Character of the Area. There

will be no change in the area due to this project.

Interference with Natural Views. Proposed structures will not

interfere with or obstruct natural views to any significant
degree. Interceptor lines will be underground and most other
facilities will be constructed at or near grade. Only the
filter standpipe and incinerator stack will extend upwards to
any degree and these structures will be located at the proposed
plant expansion site, which is relatively isolated, surrounded
by levees on three sides and a tol1 road, which will be at a

distance from the structures, on the fourth side.

Architectural Techniques. Plant facilities will be constructed

into functional units and design of the component units will
consider the aspect of aesthetics in making every effort

towards realizing that goal. Measures anticipated which

should minimize the effect of the project on natural or aesthetic

values are architectural techniques for rendering above-ground
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(F).

(6).

(H).

structures compatible with surrounding environment and
specifications for construction, environment control and clean
up. Architectural techniques which will be employed to minimize
the impact of surface structures on the environment will be

the use of earth-tone materials and compatible pastel colors.

Landscaping. A number of techniques will be employed in an

effort to provide the type of landscaping that will make the
plant site blend with the surrounding area. Trees and shrubs
will be planted, fences will be erected where necessary, grad-
ing and grass planting will be implemented and full time grounds

maintenance measures will be employed.

The Relationship Between Residences and Business, the Project,

and Prevailing Wind Patterns. The prevailing wind is southerly;

the nearest business is approximately one mile from the plant
site. One and one-half miles immediately north of the site there
are numerous residences. The nearest group of these is approxi-
mately one mile northwest of the site and the next nearest

group is approximately the same distance to the west south-

west. The third such residence group is approximately three-

fourths of a mile due east of the site.

Possible Odor Sources and Their Effects. Possible odor sources

and their effects were considered very carefully in the selec-
tion of a treatment process. Since the plant will utilize
activated sludge processes throughout, including elimination

of existing oxidation ponds, odors emanating from the treat-
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ment facility are expected to be infrequent and only during ab-
normal conditions. If, during some rare circumstance, odors do
develop, it is probable that only those residences discussed

above would be subjected to odor nuisance.

(1). Incineration: The proposed features aimed at the control of odor
will result in the elimination of the present conditions which are
causing periodic odor problems. Since incineration of solid wastes
is proposed, a minimal level of emissions and particulate matter
will issue from the proposed plant where previously there was no
such discharge. Present Texas legislation requires that both a
permit to construct and a permit to operate any facility which may
emit air contaminates must be obtained from the Texas Air Control
Board. Incineration equipment will be designed to meet standards

set forth by the Texas Air Control Board.

(J). Assessment of potential odor problems: The following features of

the proposed design are specifically intended to eliminate odor:

1. Alternate Sludge Facilities. It is proposed to provide al-
ternate sludge handling facilities including a sludge holding
tank, dewatering, and incineration facilities.

2. Elimination of Sludge Pond. Because of the partially undigested
nature of the solids in the existing sludge pond, it is recog-
nized that discharge of either the solids or the supernatant
directly to the river could represent a significant public

health hazard. Because of the less than optimum digestion
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conditions existing in the sludge pond and the absence of a
method of controlling these conditions, the likelihood of
digestion being completed in the pond appears remote. With-
out complete digestion, odorless air drying cannot be ex-
pected. Therefore, following completion of alternate sludge
handling facilities, to include dewatering and incineration,
the following method of eliminating the sludge pond is pro-
posed:

a. The solids will be withdrawn first so that odors may be
kept to a minimum by the existing liquid cover and the
algae population therein.

b. Solids will be degritted to protect subsequent equipment.

¢. Solids will then be dewatered to reduce heat required in
incineration.

d. Dewatering pressate or filtrate will be sent to the head
of the plant for treatment.

e. Solids will then be incinerated for deodorizing and steri-
lization.

f. Incineration residue will be removed for burial on site or
in a sanitary landfill.

g. Following removal of the solids, the remaining water in the
pond will be sent to the head of the plant for treatment.

Elimination of Polishing Pond. Since its construction, the ex-

isting polishing pond has served the partial function of a final

clarifier for the settlement of trickling filter sludge as well
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as the function of an oxidation pond. Therefore, it is pro-
posed to use the same method for the elimination of the

polishing pond as was proposed for the elimination of the

sludge pond.

Elimination of Sludge Digesters. Prior to dismantling of

the existing diggsters, sludge will be removed and processed
through the sludge handling system.

Prevention of Odor in Proposed Sludge Holding Tank. Gases

coming from the proposed sludge holding tank will be treated with
ozone to remove odor.

Equalization Pond Odor Prevention. To prevent the occurrence

of odor in the proposed equalization pond, the equalization pond
will be preceded by primary clarification and will be aerated.
Toxic Waste Control. To prevent plant upset by toxic waste,
which would result in odor, a monitoring system will be provided
on the interceptors to indicate the presence of toxic levels of
waste in the interceptors. The equalization basin will be divided
into several sections to allow isolation of the waste upon receipt
at the plant. Thereafter, it may be gradually blended with the
remaining wastewater in non-toxic concentrations and treated.
Uttimate Disposal. Incinerator residue will be disposed of in a

sanitary landfill on site.

The proposed features aimed at the control of odor will result in

the elimination of the present conditions which are causing periodic
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(K).

(L).

odor problems. Since incineration of solid wastes is proposed,

a minimal level of emissions and particulate matter will issue

from the proposed plant where previously there was no such discharge.
Present Texas legislation requires that both a permit to operate any
facility which may emit air contaminates must be obtained from the
Texas Air Control Board. Incineration equipment will be designed

to meet standards set forth by the Texas Air Control Board.

Water Quality Standards: This project is designed to conform to the

North Central Texas Council of Governments' area wide plan for the
provision of sewer service to meet water quality standards as set

forth by the Texas Water Quality Board.

Effects on Present Water Quality. Algal concentrations below

the outfall will be significantly reduced. During clear, dry
weather such as exists much of the time, chlorophyll con-
centrations in the present pond effluent are around 500 ppb,
and in the river just above the plant around 25 ppb. The pro-
posed action would greatly reduce the algae in the effluent,
and thereby in the river. This will probably be the most
visually obvious effect on water quality, and would be apparent

through the immediate Dallas area.

Associated with the lower algal concentrations and lower total
suspended solids in the effluent would be a lowered prepensity
for anaerobic organic sludge to deposit in the river during low
flow. Therewith odors and total suspended solids in the river

would be lowered. Dissolved oxygen in the river would be higher

- 84 -



due to lower effluent BOD though it cannot be said precisely

how much at particular points downstream. Since BOD requires a
certain amount of time to be assimilated, some of the effects
will be manifest in the immediate area below the plant and some
will occur only after the river has received additional effluents

from the City of Dallas plant, the East Fork, and other sources.

The reduction of eutrophication is not a prime goal of the pro-
posed actions, because there is not firm basis for achieving that
end at this time. Processes designed primarily for nutrient re-
moval are not in the proposed action. However, the proposed use

of ferric chloride for sludge treatment will reduce the phosphates
in the water extract from the sludge. Moreover, the nutrient con-
centrations in the effluent may be reduced as a consequence of the
improved biological and physical treatments called for in the pro-
posed action. Particularly, improved solids removal by the physical
treatments may reduce phosphates, which commonly adhere to certain
solids. The net effects on algal growth apd other phenomena of
eutrophication downstream cannot be predicted at this time; it may
or may not be noticeable. In any case they are harmonious and syn-
ergistic with all Known anti-eutrophication measures. When the most
effective anti-eutrophication measures for the Trinity Basin are
identified, the proposed action will not foreseeably hinder their

application or effectiveness in this plant.

(M). Effects on Aquatic Biota: Through increased dissolved oxygen and
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reduced solids and toxins such as ammonia, a more vigorous and
diverse aquatic biota will develop, particularly among benthic and
necktonic animals. This project alone is not expected, however, to
raise the dissolved oxygen or reduce other problems to the point
that an unlimited oxygen-requiring, cool-water, and otherwise sen-
sitive fishery will result. Rather, more likely, there will be some
movement in that direction by possibly permitting very rough fish

as carp and gar to survive in the immediate metropolitan area, where
presently only the surface breathing mosquitofish is continually
present. Present indications (Texas Parks and Wildlife Department,
personal communication, 1973; Browning unpublished notes) are that
scaly game fish do not persist above SH7 near Crockett because of
occasional severe oxygen depressions (the "black rise") plus an old
lock and dam obstruction at that point; catfish may be found above
that point, up to the vicinity of Corsicana; carp and gar flourish
up to the southern edge of Dallas; and only mosquitofish are found
from there to the farthest upstream (Riverside) STP on the West
Fork. This pattern has exceptions as various fish enter the River
in flood releases or runoff from upstream reservoirs or tributaries,
or certain favorable conditions persistent long enough to permit
upstreamward migrations. However, dry weather and low flow are the
limiting conditions, and when they occur they reduce the populations
to those indicated above.

Fewer solids will permit cleaner substrates for benthic organisms.

Effects on algae have been discussed above, under 1. Suspended algae
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(N).

will be significantly reduced directly below the outfall, and
possibly, though less predictably, reduced farther downstream.
The resulting c]earer water in the river may permit somewhat
greater growth of rooted/attached plants, but it is not ex-
pected to be problematic because the natural clay-sand-gravel
substrate of the river and steep banks discourage bottom growths.

Effects of Chlorine residuals on aquatic life: The effects of

chlorine residuals on aquatic life in general is an open question.
Even so, there is one specific study related to the situation at
hand (Silvey, 1970). It and subsequent work (Davis, 1973) in-
dicates that chlorination inhibits or kills stream-purifying,
assimilative bacteria as well as target harmful bacteria, that
chlorinated hydrocarbons are formed in the process, and that

even the harmful bacteria rebound to sizable populations down-
stream.

On the other hand, we know of no kills of fish or other aquatic
macro-organisms which have been attributed to routine effluent chlor-
ination. Moreover, desirable species of fish are known to flourish
in certain waters receiving chlorinated effluents in northeastern
Texas (Lake Lewisville near Denton discharges; Lake Lavon near
McKinney discharges).

On balance, however, we believe it to be a quite open question.
There may be undesirable effects on the aquatic biota, but they

haven't been thoroughly documented yet.
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(0).

(P).

De-Chlorination: The possibility of de-chlorination exists through

the addition of reducing agents or retention facilities. Reducing
agents (Na2503, Na25203) constitute an oxygen demand and are unde-
sirable for that reason, besides cost. Retention facilities would
still leave the question of how much retention is necessary to avoid
harm. Since harm is not yet known, de-chlorination is not indicated.

Effect on municipal and industrial water supplies, irrigation, rec-

reation and other uses: The effect on subsequent use of the receiv-

ing water would be generally desirable. The above-named effects on
water quality (1) and aquatic biota (m) would make it more desirable
for industrial or domestic water supplies, recreation, including
aesthetics, and most other uses. Fresh water fishing is expected to
improve only by allowing first rough fish, then catfish, and then
scaly game fish to move farther upstream in or toward the metropoli-
tan area from the south than at present.

Small, possible decreases in nutrient concentrations resulting from
the project might mean less fertilizer value when used for irriga-
tion, but it is not expected to affect the demand for such use,

if it is detectable at all.
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(Q)

(R)

(S)

(u)

(V)

(W)

Wastewater Re-Use. Water supplies in project area

are adequate at the present time. Re-use is not presently

contemplated.

Effects of Re-Use on Receiving Waters Quality. There is not

sufficient data to draw any conclusion.

Groundwater Recharge. There is no groundwater depletion

problem.

Spray Irrigation is not proposed.

Present and Potential Market for Reclaimed Water in the Area.

is currently unknown. As the quality of the treated waste-
water improves, the possibility of future uses will probably

present themselves.

Diversion of Flows Between Basins will not occur.

Ultimate Disposal Methods for Grit, Ash, and Sludge. Sludge

will be incinerated. The incinerator residue, along with grit,
will be buried in a sanitary landfill as defined by the Texas
State Health Department. As required by the Texas State De-
partment of Health, selection of disposal sites will be based
on consideration of topography and drainage systems, location
of flood plains and water wells, direction of prevailing winds,
proximity of residences and structures, existing zoning, sub-
surface conditions, existing roads and bridges, haul distance,

availability of cover, and expected 1ife of the fill. Every
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effort will be taken to insure that the Public Health is

protected.

(X) Solids Re-Use. There will be no solids reuse. After in-

cineration, ash will be used for land fill.

(Y) Effects on Historic Sites, Recreation Areas or Natural Pre-

serves. No element of the proposed project will be located

near any such sites, areas or preserves.

(Z) Local Areas Designated for Use as Recreational Areas or Natural

Preserves. The map (Figure 1 ) shows the areas that are des-
ignated open space, natural preserve or recreational area.
The area immediately east of the plant site is open space

flood plain.

(AA) Potential Noise Levels. Normal operation and maintenance of

the completed facilities will generate very little noise,
except that generated by large mechanical systems such as
pump motors, compressors, blowers, and fans. In all cases,
mechanical systems will be designed to conform to Occupational
Safety and Health Act of 1970 and Walsh-Healy Act specifica-
tions regarding the limitation of sound pressure acting upon
exposed persons' eardrums. In all cases, the sound pressure
levels generated will be limited to 81 dBA. This will limit
the total noise level, from two adjacent noise sources, to a

maximum of 85 dBA.
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(BB) Measures to Eliminate Noise. The general approach to noise

reduction that will be employed can be divided into two
major parts.
1. Reduction of noise at its source.
2. Reduction of noise level at the listeners' ears by

changes in the path from the source.
Reduction at the source will be accomplished by selection of
equipment with Tow vibration amplitude and low sound radiation
levels. It will involve proper bearing alignment, proper
lubricaéion, and use of vibration isolators. In the case of
blowers and compressors, intake and discharge silencers will

be provided.

Reduction of noise level at the listeners' ear will be provided
by changing the relative position of the source and the listener,
by changing the accoustical environment, and by introducing
attenuating structures, such as walls, barriers, or total en-

closures, between the source and the listener.

(CC) Control of Access to Facilities. The proposed plant construc-

tion site is surrounded by a toll road on one side and by
levees on the other three sides, providing single access to

the plant through which coming and going will be monitored.

(DD) Effect on Insect Populations. The proposed project should have

no effect whatever on insect populations.

(EE) " Insect Control Programs will not be required.
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(FF)

(GG)

Insecticides will not be required by the proposed project.

Effect on Wildlife, Birdlife and Aquatic Habitats. Wildlife

on the watershed consists of small mammals and birds. There
are no resident populations of fishes or amphibians since

the watercourses are low D. 0. and intermittent in flow.
Although the construction impact will necessitate a temporary
impairment of the normal habitat for some of these animals
and birds, the long-term impact will not be great. It

should be noted that the population density for the smaller
mammals which now inhabit the watershed grows smaller each

year as urbanization proceeds.

Clearing of vegetation will temporarily dislocate the mammals
and birds along proposed alignments. After completion of all
Tine work, the cleared areas will again be available for
growth of vegetation and areas cleared for construction will
again be available for wildlife habitat. With regard to the
treatment plant, no large-scale clearing will be necessary;
however, there may be some permanent displacement of mammals
and birds in the oxidation ponds. Since, in the recent past,
there has been human activity in the plant area, it is doubt-
ful that displacement caused by either construction or opera-
tion of the treatment facilities will be significant to any
degree. With regard to aquatic habitats, the effect upon

the aquatic habitat will not be significant. In-stream

dissolved oxygen concentrations will still be at levels
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entirely inadequate for propogation of fish life. The diluted in-
stream values of nutrients added by the wastewater stream will not
be sufficient to impair the quality of the river water nor to have

any long-term impact upon aquatic habitats in the river.

(HH) Project Relation to Flood Plains. As discussed previously, the

site for the Central Sewerage Facility is located in the flood plain
of the West Fork of the Trinity River. The treatment plant site also
has, at present, and will continue to have, protective floodway levees
around its perimeter, kept in an aesthetically pleasing condition hy
proper ground maintenance. The levees are designed to protect the
facility from the Standard Project Flood as estimated by the Fort Worth
District Corps of Engineers. This project will not hamper the flow

of flood waters.

Secondary Impacts of the Proposed Action.

(A) The Degree to Which this Project Will Ultimately Affect Residential

or Industrial Development is not quantifiable. Many factors determine

the degree to which development will occur in the project area.
development primarily depends upon a market for the sale of houses.
Where that market is likely to occur, as in the Mid-Cities area
stimulated by the Regional Airport, Six Flags, Seven Seas, etc., and
where there is available Tand for development, the development of
residential areas will be significant. The same theory applies in
industrial development. Industry develops because of the potential

to make a profit. The profit potential depends on the availability of
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raw materials at a reasonable price, availability of transportation,
and location in a viable market place and, very important, the
availability of labor. Therefore, should any of these ingredients be
missing, then potential for development is decreased, this is

without regard to whether sewage service is available or not.

Since the Mid-Cities area has an economic and labor base conducive

to industrial development, it is expected that there will be a
significant amount of industrial development. Where adequate sewer
and water services are present, the secondary impact is to create a
more favorable climate in which residential and industrial development

will be able to proceed in an orderly fashion.

(B) Ultimate Effect of the Project on the Character of the Area.

Land use plans and trends indicate that the character of the area will
develop in primarily a residential fashion because of the need for
housing for people who work in the major core centers of Dallas and
Fort Worth. Because of many reasons the Mid-Cities area has developed
a primarily residential character, however, it is expected that needed
services to the Regional Airport will spawn the growth of service

and warehousing type industries in the future around the Airpart. In
any event, the proposed project is essential to the orderly development

of the area which is expected to take place.

Corcurrent with the long-range planning for sewerage service, there

are a number of studies presently underway that will provide a guide
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to the provision of basic services such as water supply, solid waste
disposal, transportation, etc., to meet the area needs through 1990

and beyond.

Presently the NCTCOG is engaged in a study to determine the best
method for disposal of solid waste and to select sanitary landfill
sites that will serve area needs through the year 1990. This study

is being carried out under the sponsorship of the EPA under Grant

No. GO5-EC-00080-01. A synopsis of the study's purpose can be found
in Appendix V - COPERATIVE REGIONAL SOLID WASTE PROGRAM SUMMARY REPORT.
Preliminary information concerning present solid waste loads and
projected future solid waste loads can be obtained from the NCTCOG.
Sufficient data on conclusions regarding this aspect of the environ-
mental assessment is currently not availahle. However, the detailed

design is due to be completed by January, 1974.

(C) Extent to Which Undeveloped Areas Will Ultimately be Sewered. Where

development has occurred in the watershed and where that area is
designated to be served by the Central Sewage System as outlined in
the NCTCOG UPPER TRINITY BASIN SEWAGE TREATMENT PLAN, sewage service
will be provided. Service to undeveloped areas will be done in a
manner that complies with the "reserve capacity" requirements of the
Federal Water Pollution Control Act Amendments of 1972, Section

204 (a) (5). In undeveloped areas, it will be necessary to construct

sub-systems which will collect and deliver sanitary sewage to the system
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proposed herein. It is the current policy of all the local governing
agencies to require land developers to construct sub-systems of

this type to City Standards and Specifications. It is probable that
all currently undeveloped areas on the watershed will ultimately

be sewered as a result of growth in the area: however, only a portion
will be as a result of the proposed project and those undertaken

by 1and developers and other privately financed entities within the
design 1ife of the facilities. This project is designed to serve a
drainage area of approximagely 183,000 acres. Table 4-4 demonstrates
how much development is expected to occur in each member city by
design year 1985 and how much of this development is expected to be
residential. Exhibit 8 delineates the project service area of each

City or Agency served.

(D) Relationship Between the Project's Effect on Growth and the Type of

Growth Desired by the Area Residents. Based on current land use

policies and implementation by current zoning codes developed with
public participation, there is no reason to believe that the growth
stimulated by the project will be other than the type desired by the
area residents. It is possible that the rate of growth may exceed
that desired by area residents, and in such a case a new plan calling
for staged development may have to be prepared by the appropriate

communities.

(E) How This Project is Being Used to Implement Land Use Planning. By

being able to provide a dependable service for sewage treatment, thus
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allowing the elimination of all plants in the service area, land use
planning may be implemented where basic services, such as sewer and
water, will be able to serve where the plan calls for such service.
Where designations of land use categories may change the consideration
of the availability of basic services is a primary consideration in
reaching new determinations. Any such changes would be reviewed by

the public as required by most zoning codes.
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TABLE 44

TRINITY RIVER AUTHORITY OF TEXAS

REGIONAL WASTEWATER SYSTEM

Existing and Projected Residential Development

1973 1985
Estimates
City Service Developed Residential Usage Developed Residential Usage
or Ares Area of Developed Area Population Area of Developed Area Population
Agency (Acres) {Acres) % Acres Served (Acras) % Acres Served

Arlington 31,600 12,000 50 6,000 43,300 30,000 70 21,000 242,000
Bedford 6,500 3,000 60 1,800 12,550 6,000 70 4,200 46,000
Carrollton, Incl.

Coppell 21,400 8,000 50 4,000 25,700 16,000 S0 8,000 57,000
Dallas 18,400 8,000 50 4,000 37,800 14,000 50 7,000 50,000
D/FW Airport 17,600 10,000 0 0 8,900 15,000 0 0 40,000
Euless 7,000 5,000 60 3,000 29,200 6,000 70 4,200 62,000
Farmers Branch,

Incl. Addison 10,200 8,000 50 4,000 32,200 10,000 50 5,000 50,000
Grand Prairie 33,300 15,000 60 9,000 55,700 28,000 60 16,800 102,000
Irving 36,800 20,000 60 12,000 104,300 32,000 60 19,200 195,000
TOTALS 182,800 89,000 43,800 349,650 157,000 85,400 844,000




V. ADVERSE IMPACTS WHICH CANNOT BE AVOIDED SHOULD THE PROPOSAL BE IMPLEMENTED,

A. General.

Careful planning, design and construction scheduling can

minimize adverse effects on the environment. In spite of the best

efforts in this direction, however, construction and operation of

the proposed facilities will result in minor adverse effects on the

human environment, and these effects cannot be avoided. Fortunately,

most adverse effects will occur during the construction period and

in a comparatively small area.

The proposed project by itself is the outgrowth of a prior commitment

to a regional system, With each expansion, the reasons for abandon-

ment of this system must be correspondingly more compelling. At this

time, this system still appears to be the most feasible and economical

solution to the wastewater problem of the area served and is consistent

with the Regional Plan for Sewage Treatment.

1. Summary of Adverse Impacts. Unavoidable impacts to the environment

as a consequence of the proposed project are listed as follows:

(R)

(8)

(C)

(D)

(E)
(F)

Unavoidable appearance of man-made structure in remote un-
pooulated areas.

Occasional unavoidable odor associated with wastewater treat-
ment plant,

Unavoidable minimal levels of machine and motor noise detect-
able by operating personnel.

Unavoidable construction noises.

Unavoidable 1imited disruption of traffic during construction.
Unavoidable minimal levels of air contaminants and particulate

matter in the air.
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3.

(G) Unavoidable removal of trees and disruption of ground along

right-of-way.

‘Disruption and Inconvenience During Construction. The construction

of projects such as the one proposed disrupts the neighborhood and
temporarily impacts inhabitants of the immediate area. Disruption
of vehicular and pedestrian traffic will result in obvious incon-
veniences, such as blocked driveways, closed roads, reduced speeds
in the construction area and soft road or shoulder surfaces follow-
ing installation of sewer lines. These inconveniences can be sig-
nificantly reduced or eliminated by proper scheduling, close coor-
dination with local officials, adequate early notification of the
public, and proper control and protection of traffic by control
signals, signs and barriers. Construction methods which will mini-
mize impacts and maintain environmental protection will be achieved
through the requirements of contract documents and plans and spec-
ifications. In residential areas, open ditches and excavation for
sewers will be in such lengths as to minimize inconvenience and
nuisance. Ground surfaces will be restored as nearly as possible
to their original condition without delay upon completion of con-
struction. Stockpiles and machinery parking will be required to

be so located as to reduce nuisance and temporary blight and to
minimize disruption of flow of traffic. Route selection will

respect and protect vegetation to the maximum extent practical.

Noise. Construction of the proposed facilities will require the

use of machinery and equipment which may increase ambient noise
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levels and produce a temporary nuisance condition. Equipment

to be used will include backhoes, power shovels, heavy trucks,
compressors and pumps. These machines have an average noise

level ranging from 70 to 85 dBA. The contractor will be required
to minimize the impact of noise insofar as possible. His work
hours will be limited to daylight hours. Noise impact on wild-
life is expected to be limited to temporary displacement of birds
and small mammals. If the use of pneumatic hammers becomes neces-
sary, the contractor will be required to use new hammers which
operate at 90 to 100 dBA, and if old hammers are used, he will be

required to furnish a protective enclosure to muffle the sound.

Normal operation and maintenance of the completed project will
generate very little noise. The sound levels generated will be
extremely low and far below nuisance sound levels. Location of
the site far removed from dwellings eliminates any opportunity

for a nuisance impact.

Loss of Habitat. Construction activities and clearing will re-

sult in a temporary loss of habitat for small mammals and birds.
After completion of the liﬁe work and the 1ift station, however,
the cleared areas will again be available for growth of vegetation
and areas cleared for construction will again be available for
wildlife habitat. At the treatment plant, there may result some
permanent displacement of small mammals and birds because of the

drainage and filling of the oxidation ponds.
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Air Pollution. Construction activities may result in small

temporary increases in particulate matter concentrations due

to dust. This will be kept to a minimum by requiring the
sprinkling of dusty areas. Construction equipment will generate
some hydrocarbons, carbon monoxide and other pollutants typical
of those produced by internal combustion engines. There will

be no large-scale concentration of such discharges to the
atmosphere and contaminants will not reach dangerous concentra-
tions. At the treatment facility, abnormal operating conditions
may occasionally result in some odors being generated. Every
precaution will be taken in the design of the facilities to

reduce the risk of odor generation.

Aesthetic Considerations. Even the best designed and most ef-

ficiently operated wastewater treatment plant is not viewed by
the majority of householders as being an aesthetically desirable
or compatible neighborhood resident. While most people under-
stand that such treatment facilities are essential to the public
health, they are considered a necessary evil to be located in an
area as remote from habitation as possible. The population den-
sities of areas in close proximity to the proposed treatment
facilities is extremely low. While everything possible will be
done to make the plant unobtrusive and architecturally pleasing,
it must be recognized that most people would consider it aesthet-

ically undesirable as an integral part of a residential neighborhood.
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vi.

RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT AND

THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

If this project is not built and pollution continues, then, in a compara-
tively short term, the usefulness of the immediate environment with re-
spect to water resources will have been used up. If this project is
built and pollution is eliminated, quality of the environment will be
improved immediately and there will be an opportunity for the mainten-
ance and enhancement of long-term productivity of the environment which
would not otherwise be possible. This productivity would result from
increased, higher order land usage than would be the case if the projects

were not built.

So long as this project is delayed, or in the event that it is not con-

structed, then the present, or then existing, generation must continue

"to pay an “"environmental cost" without gaining any benefits whatsoever.

This environmental cost is manifested in restriction of growth and pros-
perity, limiting land usage to lower orders than would otherwise be pos-
sible, and eventual gross pollution of the environment. In this event,
neither the present, existing or future generations will gain any benefits

even though the "environmental cost" will have been paid.

Construction of the proposed project is justified now. It is justified
now in order to provide maximum protection of health and safety to area
residents, to provide adequate and efficient levels of public services,
including sanitary sewers, at a reasonable cost, and to protect the qual-
ity of the natural environment by the elimination of pollutants. To

delay these projects in order to reserve a long-term option for other
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alternatives, including continuing as at present, would be stewardship

of the poorest kind in the short-term usage of man's environment.

The belief that this project will have a net beneficial effect is

based on present land use practices and available future land use
projections and rates. Should the character of development significantly
change or the rate of growth rapidly increase, serious environmental
degradation may result. For this reason, close coordination of land

use plans and controls among the member communities of this system

will be critical.
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VII.

IRREVERSIBLE AND TRRETRIEVABLE COMMITMENTS OF RESOURCES WHICH WOULD BE

INVOLVED IN THE PROPOSED ACTION, SHOULD IT BE IMPLEMENTED

The energy and materials required to construct, operate and maintain the
proposed project represent irreversible and irretrievable commitments

of resources. While these resources are essentially non-renewable re-
sources, e.g., concrete, steel, automotive fuels, etc., the gog]s which
will be met by the proposed project cannot be met in any other way without
similar commitments. The benefits to be realized by commitment of these
resources are worth far more than the depletion costs of their commit-
ment and’ the early consumptién of these resources in this way is well

justified.

A. Resources which will be irretrievably committed to the project are

identified as follows:

1. Energy. It is estimated that energy will be required at the rate
of approximately 18,340,000 BTU per million galtlons when the pro-
posed plant reaches capacity. Of this, it is estimated that
10,000,000 BTU per million gallons will be required in the form
of natural gas to serve the treatment process. The remaining
8,340,000 BTU, equivalent to approximately 2,400 kilowatt-hours
per million gallons, will be supplied as electricity. It is con-
servatively estimated that the total energy cost at full plant
capacity will be $44.70 per million gallons at today's prices.
The cost of both energy forms is expected to increase markedly
in the future. Although some economizing measures are possible
which may become increasingly more attractive as the present
energy crisis worsens, the energy committed will not be retriev-

able.
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Presently, electric power is obtained from Fort Worth. It is
anticipated that a second power source from Dallas will be pro-

vided. The method of providing natural gas is being studied.

2. Chemicals. The chemicals proposed for use in the proposed
project are:
1. Chlorine - disinfection
2. Lime - sludge dewatering

3. Ferric Chloride

sludge dewatering, clarification,

phosphorus removal

4. Organic Polymer sludge dewatering, clarification,
filtration, phosphorus removal

5. Ozone - odor control

(A) Chlorine. Chlorine is the least expensive disinfection agent
available. It is conventional and provides a residual for pro-
longed disinfection. However, chlorine will contribute to the
chloride concentration in the effluent. If it reacts with am-
monia, a taste or odor problem will result if the water is drawn

downstream for domestic use.

It is estimated that 8,400 pounds per day of chlorine will be
required at an average flow of 100 millions gallons per day.

A dosage of 10 milligrams per liter is assumed. The capital
cost of the chlorination equipment is estimated to be approx-
imately-$55,000. At current unit costs, it is estimated that
the total annual operation cost of chlorination will be approx-

imately $134,000.

- 104 -



(8)

(c)

Chlorine is a commonly used chemical and is readily available.

It is expected that this will continue to be the case.

Lime. Lime is one of the most economical coagulants avail-
able which fits the needs of the proposed process. Lime is
readily available and has a history of effectiveness and past
success. However the use of 1ime can increase the alkalinity
and hardness in the water removed from the sludge. In addi-
tion, the used lime will decrease the heat value of sludge.

Therefore, more fuel is required in the incineration process.

At an average flow of 100 million gallons per day, it is es-
timated that 115 tons of sludge will be produced per day.
Based on planned usage of chemicals for sludge conditioning
and current unit costs, it is estimated that the total annual

costs for lime will be approximately $67,000.

Ferric Chloride. Ferric chloride is another of most economical

coagulants available which fits the needs of the proposed pro-
cess. Ferric chloride is also readily available and also has

a history of effectiveness and past success.

For the 115 tons per day of sludge, estimated to occur at the
average design flow of 100 million gallons per day, it is es-
timated that the total annual costs for ferric chloride will
be approximately $101,000. This is based on the planned usage

of chemicals for sludge conditioning.
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(D)

Ferric Chloride and 1ime may be used to do ‘the same job. How-
ever, different equipment may be required. Maximum use may be

obtained from ferric chloride by recirculation.

Organic Polymers. Polymers are flexible and do not increase

sludge volume and weight significantly. They increase the
efficiency of settling. They agglomerate a wide variety of
inorganic and organic solids, including colloids, which are
present in wastewaters. They operate efficiently in waters

of widely varying pH or chemical content. They can eliminate
the need for inorganic chemicals, permit reductions in chemical
storage and metering facilities, minimize maintenance of equip-
ment, and make chemical handling safer and cleaner. Polymers
have a low order of toxicity and present no unusual health
hazards in ordinary handling and use. However, since they are
manufactured rather than naturally occurring, they are propri-
etary, more expensive and available in limited quantities.
Their continued availability is subject to the availability

of the market. The total annual cost of polymers for dewater-
ing is estimated to be approximately $18,000, assuming their

use as a filtration aid is continual.

Fortunately, the quantity of polymers required is small. Many
sources are reportedly available at the present time. In the
event of their unavailability, their job can be performed by
lime or ferric chloride. Additional equipment would be re-

quired. Polymers can not be recovered for reuse.
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(E) Ozone. Ozone is a powerful and effective oxidizing agent. It
is quite effective in treating odorous gases already in the at-
mosphere. But ozone is toxic to humans in excessive concentra-

tions. Thus, caution in application is critical. For reasons

of safety and efficiency, the odorous gases are often drawn

into a confined space for ozone treatment.

3. Manpower. It is estimated that when the plant reaches its
design capacity, it will require a commitment of 3.78 manhours
per million gallons treated at an estimated cost of $16.77.

The design will include features to render the work areas
safe, pleasing, and sanitary. However, the manhours once
committed are irretrievable.

4. Money. Money is a method of measuring man's efforts. There-
fore, it must be considered a resource of finite 1imitations
similar to manhours. Because of the mechanism of bonds, ser-
vice charges, and interest, it may be said that the money com-
mitted to this project will be retrieved through customer service
charges. However, the opportunity to commit the same money to
some alternate endeavor during the lifetime of the bonded in-
debtedness must be described as irretrievable. Compensation
for this irretrievability is reflected in the interest rendered.
The estimated capital cost of this proposed project is $40,954,850.

5. Land. During the lifetime of these facilities, land designated
for their use will be effectively unavailable for other use.

It is not anticipated that these facilities will be abandoned.
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However, should they be, the land may be returned to its former
condition and made available for other use. The exception to
this statement may be the land used for landfill. The subsequent
use of a landfill is dependent on the nature of the solids which
will be deposited therein. No additional right-of-way is re-

quired for this project.

Alternatives. The alternatives have been considered from both eco-

nomical and environmental viewpoints at more general levels and more
detailed levels of decision making. The proposed project is considered
to be the most feasible and economical consistent with the stated
objectives and with present and anticipated levels of impact on the

environment.
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VIII. COMMENTS, PUBLIC PARTICIPATION
AND INFORMATION DISSEMINATION



THE STATE OF TEXAS X

COUNTY OF TRAVIS X

As official custodian of the records of the Texas Water
Quality Board, I certify that the attached and foregoing

is a true and correct copy of Page 1 of the Minutes of the
Texas Water Quality Board Meeting of August 23, 1972 reflecting
the action of the Board concerning the application of the
Trinity River Authority of Texas to amend Waste Control

Order No. 10303, as it appears in the official records in

the office of the Board.

Witness my hand and the seal of the Texas Water Quality Board

this 26th day of January, 1973.

%//@7 74

Yantls, Jr/, Executive D%rector
Texa ater Quali Board
[}



TEXAS WATER QUALITY BOARD
MINUTES
OF THE MEETING OF
AUGUST 23, 1972

The Regular Business Meeting of the Texas Water Quality Board
was called to order by Mr. Gordon Fulcher, Chairman, at ¢:00 a.m.
in the Madrid Room of the Sheraton Crest Inn, 111 East lst Street,
Austin, Texas with the following members present:

Mr. Gordon Fulcher, Chairman

Mr. J. Doug Toole

Mr. Roy D. Payne, Alternate for Mr. Byron Tunnell

Mr. G. R. Herzik, Jr,, Alternate for J. E. Peavy, M.D,
Mr, Clayton T. Garrison

Mr. Seth Burnitt, Alternate for Mr. Harry P. Burleigh

Staff members present were Messrs. Hugh C, Yantis, Jr., Executive
Director;. Dick Whittington, Deputy Director; and Josiah Wheat, Legal
Counsel. Other staff members and interested parties present are
shown on the Attendance List attached (Attachment No. 1).

Mr. Roland Allen, Assistant Attorney General, administered the
oath to all persons who planned to appear as witnesses at the meeting.

3700.

Mr. Art Busch, Regional Administrator of the Environmental
Protection Agency, joined the Board in recognition of the
City of Gatesville for filing Application No. 1,000 for
grants to build wastewater treatment facilities.

3701,

The following applications for waste control orders recCeived
preliminary approval on motion by Mr. Payne, seconded by Mr.
Herzik, and passed unanimously.

El Paso County Water Authority, Amend WCO No. 10795
Harris County Municipal Utility District No,' 13

Jack Ray (Feed Lot Restaurant)

Spicewood in Balcones Village _

Trinity River Authority of Texas Amend WCO No. 10303
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TO: Parties interested in the application of IAINITY RIVFR“AUTHORITY‘OEr&bﬁﬂb,
AMENDzHAS!IE~CONTROL 'ORDER NG, 1030.

Gentlemen:

The enclosed Hearing Commission Report will be presented to the Texas
Water Quality Board at 9:00 a.m. on August 23, 1972 at the Sheraton Crest
Inn, Madrid-Granada Rooms, lst Floor, 111 East 1lst Street, Austin, Texas.

In order that the Board may render a final decision that takes into
account review and research by the Board's staff, the Board will generally
receive only testimony concerning matters that were presented at the
hearing conducted by the Board's staff. Testimony will be admissible

to point out deficiencies or omissions in the hearing report, statements
made in clarification of the report findings, or changes which have
occurred since the original hearing. The Board may, in its discretion,
also permit oral arguments on issues not raised at the previous hearing,
but persons who make requests to present new material should be prepared
to show that the delay in bringing forward the new information was not
their fault.

We request that written exceptions and written requests to be heard at
the Board Meeting be transmitted to the Board's staff at least three (3)
days prior to the Board Meeting. If the request to speak or the written
exceptions are in the nature of protest to the issuance of a waste control
order, out of fairness to the applicant, the person making the protest
should furnish a copy of it to the applicant at least three (3) days
prior to the Board Meeting.

Ve ly yours,

cc. Office of the Attorney General
‘ State Health Department
Japéy Shcwen, pDirector Air Control Ecard
Hgarings and Enforcement Texas Water Development Board
Parks and Wildlife Department
R:tt TWQB District No. _ 4



I.

1I.

III.

HEARING COMMISSION REPORT

SYNOPSIS
Applicant
A. 'Name: Trinity River Authority of Texas

B. Address: P.O. Box 5768
Arlington, Texas 76011

Discharge

A, Volume: Not to exceed an average of 100,000,000 gallons
per day.

B. Type: Treated domestic sewage effluent

C. Course: Directly into the West Fork of the Trinity River
in Dallas County, Texas, thence into the Trinity
River.

Hearing

A. Date: July 13, 1972

B. Location: Duncanville, Texas

C. Hearing Commission: J. Randel Hill, Presiding Officer
Gary D. Schroeder, Industrial Services
Don Eubank, TWQB District No. 4
Jack Morris, TWQB District No. 4

D. Appearances:

1) Proponents: Mr. william B. London, Consultant

Mr. Alan H. Plummer, Project Director
Mr. J.T. Rankin, Engineer
Mr. James L. Strawn, Development Manager

2) Opponents: None

3) Observers: Mr. Morris Howard, City Managexr, City of
Irving

Mr. Chris Pledger, Health Dept., City of

Irving

4) Comments Texas Water Development Board

by letter: Texas Parks and Wildlife Department
Findings

A. An effluent quality in conformance with the terms and
conditions of the Proposed Waste Control Order will have
no adverse effects upon the uses of the receiving waters.

B. The substantially improved quality parameters proposed
in the attached order will be in conformance with quality
requirements for like discharges into the Trinity River.

C. The Texas Parks and Wildlife Department and the Texas
Water Develooment Board have endorsed the avplication.

Recommendations

A. Waste Control Order Granted: Yes
B. Effective Date of Board Action: August 23, 1972
C. Status: Preliminary approval



Hearing Commissiol «eport
Prinity River Authority of Texas
page 2

SUMMARY OF THE EVIDENCE

Trinity River Authority of Texas (Central Treatment Plant) has
applied to the Texas Water Quality Board for an amcndment to its
existing waste control order to authorize a discharge not to exceed
an average flow of 100,000,000 gallons per day of treated domestic
sewage from its proposed improved regional sewage treatment plant.
-Improvements to the existing facility, located approximately nine
miles west of Dallas, Texas, adjacent to West Fork of the Trinity
River, are scheduled for completion in mid-1975. The Authority's
existing waste control order authorizes an average daily discharge
of 30,000,000 gallons, with the treated effluent being discharged
into West Fork of the Trinity River. By 1975 the quality parameters
required by the attached Proposed Waste Control Order will be in
conformance with quality requirements for like discharges into

the Trinity River.

A public hearing concerning this application was held on July 13,
1972 in Duncanville, Texas. The proposal is to retain the exist-
ing trickling filter process sewage treatment plant. The proposed
additional facilities will allow an increase in discharge volume
and will serve to improve the current effluent quality.

-

In commenting on the application by letter dated July 6, 1972, the
Texas Parks and Wildlife Department stated that, "since the effluent
objectives are excellent and adequate facilities to prevent by-pass
of sewage are planned, the Department would offer no objection.”

The Texas Water Development Board, in a letter dated June 20, 1972,
stated that the proposals described in the application present no
significant hazard to the quality of groundwater in the area. The
application has been unopposed.

In view of the evidence, the Hearing Commission recommends that the

Texas Water Quality Board grant preliminary approval to the application
of Trinity River Authority of Texas (Central Treatment Plant).

A0 WY

J. Randel Hill, Presiding Officer

A DSL A

’ﬁary D.oséhroeder, Industrial Services

EDR:tt

August 8, 1972



Page 1. Except as specified in the Special Provisions herein, this amend-
ment supersedes and replaces Page 1 (issued January 23, 1963) of Waste
Control Order No. 10303.

NAME : Trinity River Authority of Texas
ADDRESS: P. O. Box 5768
CITY: Arlington, Texas 76011

TYPE OF WASTE CONTROL ORDER: Amendment to Waste Control Order No, 10303
NATURE OF BUSINESS PRODUCING WASTE: Regional Sewage Treatment Plant
GENERAL DESCRIPTION AND LOCATICN OF WASTE DISPOSAL SYSTEM:

Description: The existing trickling filter process sewage treatment
plant is to be retained as a functional part of the
expanded treatment facility. The new facility will
serve to improve the current effluent quality being
discharged along with the proposed increase,
Preliminary studies are being made considering two
possible treatment processes: (1) Activated sludge
and (2) Chemical/Physical,

Location: Approximately 9 miles due west from downtown Dallas on
the Dallas-Ft., Worth Turnpike near the confluence of
the West Fork of the Trinity River, the Elm Fork of the
Trinity River and Mountain Creek in Dallas County, Texas.

CONDITIONS OF THE WASTE CONTROL ORDER:

Character: Treated Domestic Sewage Effluent
Volume: Not to exceed an average of 100,000,000 gallons per day
Not to exceed a maximum of 250,000,000 gallons per day
Not to exceed a maximum of 17,400 gallons per minute
Quality: NOT TO EXCEED
Monthly 24-Hr, Daily Individual
Item Average Composite Sample
BOD 10 mg/1 15 mg/1 20 mg/1
Total Suspended Solids 10 mg/l 15 mg/1 20 mg/l

A chlorine residual of not less than 1.0 mg/l shall be maintained after
at least a 20-minute detention time (based on peak flow).

Point of Discharge: Directly into the West Fork of the Trinity River
in Dallas County, Texas, thence into the Trinity
River in the Trinity River Basin,




?ropbsed Waste Control C.der - Page 2
Prinity River Authority of Texas

SPECIAL PROVISIONS:

This order is granted subject to the policy of the Board to encourage
the development of area-wide waste collection, treatment and disposal
systems, The Board reserves the right to amernd this order in acccrdance
with applicable procedural requirements to require the system covered
by this order to be integrated into an area-wide system, should such
be developed; to require the delivery of the wastes authorized to be
collected in, treated by or discharged from said system, to such area-
wide system; or to amend this order in any other particular to
effectuate the Board's policy, Such amendments may be made when, in
the judgment of the Board, the changes required thereby are advisable
for water quality control purposes and are feasible on the basis of
waste treatment technology, engineering, financial, and related con-
siderations existing at the time the changes are required, exclusive
of the loss of investment in or revenues from any then existing or
proposed waste collection, treatment or disposal system,

These public sewerage facilities shall be operated and maintained by a
sewage plant operator holding a valid certificate of competency issued
under the direction of the Texas State Health Department as required by
Section 20 (a) of Article 4477-1, Vernon's Texas Civil Statutes,

Operation and maintenance of the facilities described by this waste
control order shall be in accordance with accepted practices for this
type of waste treatment facility and shall include related maintenance

such as painting, proper disposal of solid waste, and weed and grass
cutting,



Proposcd Vaste Control Order - Page 3
Trinity River Authority of Texas

SPECIAL PROVISIONS: (Cont'd,)

t shall be the responsibility of the order holder to provide by contract
or otherwisc, for the proper disposal of any excess sludge resulting from
the operation of the subject facility. The disposal shall be accompliched
so as to prevent the sludge from entering or otherwise affecting the waters
of the State. 1In cases where the order holder contracts for the disposal
of the sludge, the order holder shall inform the contractor of the require-
ment concerning the proper disposal of the sludge and shall exercise prudent
care in providing for compliance with this requirement,

The order holder shall comply with the provisions of Board Order No. 69-1219-~_
relative to monitoring and reporting data on effluent described in "Conditions
of the Waste Control Order".

The waste control order holder shall comply with the conditions of Waste
Control Order No., 10303 issued January 23, 1963 until the proposed improve-
ments to the treatment facilities have been completed., The estimated com-
pPletion date for making these improvements is July 15, 1975,

This waste control order shall not issue until after plans and specifications

have been approved by the appropriate State agency and further ratification
by the Board.

GDS:el
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Trinity’ River Auth-
ority CEPICTs (o begin
construction by June
1973 on a $43 million
modernization of s
Central Sewage system
facilitics west of Dal-
las.

The project, =aid
Jimes L, Strawn, TRA
development manisor,
will incrcase the planis
capacili' from 30 m}l—
jon to 100 milhion gral—-
lons a day, climnate
smelly Jagoons, and
disclhiarge an cffluent
of higher oxvgen con—
tent into the Trinity
River.

-TRA's board of di-
rectors, meeting in
Huntsville April 21, au-
thorized the Authority
to apply to the Envir—
onmental  Protection
Agency (EPA) for a
federal granttofinance
S5 percent of the costs
of the plant and inter-
ceptor lires that will
be needed to serve the
burgeoning Dallas—

Cedar 11, Texas

CHROXICLE
I\?R 271972
( TSI c\n ~ e Ta IS TA o [, i‘l"h o1y '\ & RAY!
in Confrat Sewage Sysiem West OF [y

FFort Worth mid-cities
area. Also, the hoard
authorized an apphca-
tion 1o the Texas Water
Quahtv Board for an
amended waste control
order to discharge an
increased volume of
wastewaler.

Strawn said the fore—
cast of a construction
start by Junc 1973 was
based on an estimatcd
10 to 12 months for
detaitled  engmeermg
plus anestunated three
months for review and
approval of {inal plans
and specifications by
the EPA and the Tcxas

Water Quality Board.

Target date for com-—
pletion 158 early 1975.

TRA is now negoli~
ating  contracts with
Dallas, Irving, Grand
Praimie, Arlhinpton,
Farmers Branch, Car-
rollion, Jiuless and the
Dallas—ITort WorthRe-
monal  Awnnort  for
amoruizing TRA reve-
nue bends coverine 15
percent of the project
costs,

Undex study arc the
two-stace sludqge met—
hod ana the chemical
phvsical process. A
decision will be made
after careful analyscs

.of tests and cost fac—

tors.

"We are trving to
keep a ught rope onthe
project in order that
we may move jmmed-
iately from the engi-
ncering  to  the con-
struction stage," said
Strawn. "The facts are
that the Centrel plantis
already crowding 1S
30 million—gallons~per
day capacity, and we
must move Jorward
with all possible speed!

Durmg the summer,
when Trinity stream-
flow tnvougrh Dallas 1s
extremely low, dis—~
charpes  of treated
wastewater from Fort

. Worth, Dallas and Mid-
Cities trecatment plants
comprise virtually 100

ercent of the river's
ow,

"As we get better
sewage trcatment 1n
this arca, we are con-
tributing greatly to
pollution control of the
river all the way to
the Gulf," said Strawn.
"Pollution control is
onc of the main ob—
ectives of the Trinity
Aaster Plan, and our
basin-wide water qual-
ity management study
now getting underway
will hclp us achieve
that goal,’



Houstlon, Texas
CHRONICLE
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/ "On Trinity , ;¢
——--—--/ St

s)'{:'u /v/tﬁfa;?"
New ch'c""'—\
Systemn Ficn

Arlington (AP)—"1he Tiinity
River Authouty expects to be.
gin constiuction by June, 1943,
of a $13 million modeinication
of ils cential sewape syslem
facililics vost of Datlas,

The project will merease

the plant’s capacily from J
million to 100 nirtlien galions a
day, climinate lagoens and
discharge an cffluent of hinh-
er oxypen content into the
Trinity River.
. The authority will apply to
fhe Environmental
Protection Agecucy for a
federal grant to [mance 55
percent of fhe costs of the
plant and interceptor lincs.

e authorily 15 ncgotiating
contracts with Dallas, Iivmg,
Grand Prairie, Arlington,
Farmers Dranch, Carrollion,
Euless and the Duallas-bort
Worth Regional Airport ior
amortizing revenue bands cov-
ering 45 percent of the project

cosls.
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Lonstruction
Set On Sewage
Facilities /9!

O

ARLIRGTON, Tex. (AP) —
The Triuity River Authonly ex-
pects to hagin consttuction by
June next year of a 43 milhon
modernization of its central
sewage system facilities west
of Dallas.

The project, said James L.
Strawn, develop manzger, will
increase the plant's capieity
from 30 million to 160 mlbon
gallons a day, elinunate smelly
Jagoons, and discharge an of-
fluent of higher oxygen content
into the Trinity River.

The authority’s directors
have authorized the authorily
to apply to the Environmentat
Protection Agency (ICPA) for a
federal prant to finance §5 per
cent of the costs of the plant
and interceptor lines that will
be needed to serve the bur-
geoning Dallas-Forl Worth nud-
cities area.

Also, the board authonzed an
application to the Texas Water
Quality Board for an amended
waste control order to dis-
charge an increased volume of

_ wastewater.
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updating

expected

.Trinity River Authority ex-
pects to begin construction by
June 1973 on a $43 mullion
- modernization of its Central
Sewage system facilities west
of Dallas.

The project, said James L.
Strawn, TRA development
manager, will increase the
‘plant’s capacity from 30 mil-
lion to 100 mullion gallons a
.day, eiminate smelly Jagoons,
and discharge an effluent of
higher oxygen content mto the

«Trinity River.
. TRA's board of directors,
meeting in Huntsville m Apnil,
authorized the Authonty to
apply to the Environmental
Protection Agency (FPA) for a
federal grant to finance 55 per
cent of the costs of the plant
and interceptor lines that will
be needed to serve the Dallas-
Fort Worth-Mid Cities area.
_Also, the board authonity au-
therized an application to the
Texas Quality Water Quality
Board for an amended waste
control order to discharge an
increased volume of wastewa-
ter.

Strawn said the forcast of a
construction start by June 1973
was based on an estimated 10-
to-12 months for detailed engi-
neering plus an estimaled
three months for review and
approval of final plans and
specifications by the EPA and
the Texas Vater Qualty
Board. Target date for comple-
tion is early 1975.

TRA Is now negotiating con-
tracts with Dallas, Irving,
Grand Pramrie,  Arlington,
Farmers Branch, Carroliton
Euless, and the Dallas-Fort
Worth Repional Anport for
amortizmg TRA revenue bonds
covering 45 per cent of the pro-
ject costs.

Under study are the ftwo-
stage sludge method and the
chemical-physical process. A
decision will be made after
carclul analyses of tesls and
cost {cactors.

“We are trying to keep a
tight rope on the project in
order thal we may move im-
mediately from the cngmeer-
ing to the constructicn slage,”
said Strawn. “The facls are
that the central plant is al-
ready crowdng its 39 rmllion-
gallonsper-day capacily, and
we must move forward with all
possible speed.”

During the summer, when
Trinity streamflow through
Dallas is extremely low, dis-
charges of treatcd wstewater
from Fort Worth, Dallas and
Mid- treatment plants com-
prise virtually 100 per cent of
the river's flov.

Hurst, Texas
MID CITY NEWS
(Cir. D. 6,379)
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12-C FORT WORTH STAR-TELLGRAM

By C. L. RICITIIART
Star-Telearam Virller
*HUNTSVILLE — The Trini-
: ly River Basin now is {he sel-
ting "lor the most active en-
vironmentalists i the sfale,”
John Scolt of Fort Worth said

here Friday.

That was how Scott, presi-
dent of the Trinity River Au-
thority, sized up the meaning
of action {aken hy TRA diree-
tors and reports given by the
agency's olficials and staff
specialists.

Scotl referred 1o the second
largest construction project
* undertaken by TRA, the §13.5

million cxpansion of the Cen-

fral Sewage System in the
- Fort Worth-Dallas arca.

{ THE TREATMENT eapaci-
{y of the plant will be ex-
panded from 30 million lo 160
million gallons per day during
1873. The plant is or soon will
be serving Arlington, Grand
Prairie, East Dallas, Irving,
Farmers Branch, Carrollton,
Coppell, Euless. Addison,
Bedford and the Dallas-Fort
Worth Regional Airport.
0. P. Leonard of Fort
. Worth, TRA prcsident when
the first §7 million in bonds

' TRA Qlays Expansion
Of Areo Sewage Systern

was issued for {he Ceniral
Sewage Syslem, obszrved that
it is hard {o Delieve what a
big job thz system is damg.”

Leonard admitied he was a
litle doubliul about the polen-
tial of lhe project when the
first bonds were issucd but
now cities are eazer to be in-
cluded in the system, he said.

¢ &

TNE QUARTLRLY board
meeting included reporis
from David Brune of Arhing-
ton, TRA general manager;
Alan H. Plummer Jr., project
dircetor for TRA’s basinwide
water quahly management
study; Dr. Richard M.
Browning, planning biologmst
for the study, and William R.
Brown Jr., development man-
ager.,

The TRA board also author-
ized a contract between TRA
and the Cily of ¥ort Worth
under which Fort Worth will
scek financial assistance for
S1X waste-waicr transportation
and trcatment construction
projccts under the Tevas Wa-
ter Pollution Control Com.
pact.

The board autherized jssu-
ance of $170.0) in revenue
bonds for the TRA-Fort Worth
project.

Satnrday Morning, Oclober 2.}



Arlingmn o e
ARLINGTON mrtys

PG 2 71972

‘Water board - :

, awards permit
for new plant

/2

Daily News Austin Bureau

AUSTIN—The Texas Water
Quality Board bas given the
Trinity River_\uthority prelim-
inaty approval of a permit lo
operate a 100.030.000 gallon per
day sewage treatment plant.

The plant 1s to be located on
the Dallas-Fort Worth Turn-
pike néar the confluence of the
West Fork of the Trimty, the
Elm Fork of the Tnmty and
Mountian Creek. :

Final approval awaits ap-
proval of engineering design
specifications by the WQB.

The plant 1s to discharge the
highly treated effluent into the
West Fork of the Trinity.

It is to be a “tertiary,” or
advanced, waste treatment
plant The biochemical oxygen
demand 1s to be 10 miligrams
per ltre, compared to the
normal WQB permut require-
ment of 20 mg-l.

. There were no opponents at
the WOB meeting or at a staff-

1 -1 N
[ 1 i

X
Dueloonidie
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Sewer Inferceptor
Plent for TRA s
chzrc!cd( S7%5,609

En\zonmomal Protection
Agency authorities have come
through with a $795.000 pav-
ment to the Trimy River Au-
thority toward a sewage inter-
captor system to serve the area
surrounding the new regional
airport .

Total cost of the project.
which is now 96 per cent com-
plete. 1s $2.804.000 The EPA
stated the system will greatly
improve the quality of water
being discharged into the Trin-
ity River.

The system 1s designed pri-
marily to handle a peakload
from the airport which will
serve an estimated 36 mullion
passengers yearly The waste
will be moved through the
TRA's Bear Creek inteiceptor
for treatment at its central
sewage plant in West Dallas.

The EPA has indicated 1
may award more than § mil-
lion in grants for wastewater
transmission and treatment fa-
cilities serving and [uture own-
ers of the new airport.
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Trinity ly__\_er Authority ex-
pects to begin construction by
Junc 1973 on a $13 nillion mod-
ernization of its Central Sewage
system facilities west of Dallas.

The project, said James L.
Strawn, TRA deyvelopment nan-
ager, will incrcase the plant's
capacity from 30 million to 100
million gallons a day, eliminate
smelly lagoons, and discharge
an effluent of higher oxvgen con-
tent into the Trinity River.

TRA’s board of directors,
meeting reccently in Huntsville,
authorized the Authority to apply
to the Environmental Protection
Agency (EPA) for a federalgrant
to finance 55 percent of the costs
of the plant and interceptor lines
that will be needed to serve the
burgconing Datlas-Fort Worth
mid-cities arca. .\lso, theboard
authorized an apnlication to the
Texas Water Quality Board for
an amended waste control orde
to discharge an increased vol-
ume of wastewater.

TR e R
iL-\x é—‘c\( 16
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Dallac, Texas
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(Cir. 2»W 15,700)
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Strawn said the forecast of a
construction start by June 1973
was based on an estimated 10-
to-12 months for detailed engin-
cering plus an estimated three
months for review and approval
of fina} plans and specifications
by the EPA and the Teaas Water
Quality Board. Target date for
coinpletion is early 1973.

TRA is now negotiating con-
tracts with Dallas, Irving, Grand
Prairie, Arlington, Farmers
Branch, Carrollton, Euless and
the Dallas-Fort Worth Regional
Airport for amortizing TRA re-
venue bonds covering 45 percent
of the project costs.

Under study are the two-stage
sludze method and the chemical-
physical process. Adecisionwill
be made after carclul analyses of
tests and cost factors.

“We are trying to keep a tight_—~
See TRINITY on Page 10){ /

Continued from Page 1
ropc on the project in
order that we mey move
immediately from theen-
ginecring lo the construc-
tion stage,’’ said Strawn,
“The facts arc that the
Central plant is alrecady
crowding its 30 million-
gallons-per-day capa-
city, and we must move
forward with all poussible
speed.”’

During the summer,
when Trinity streamflow
through Dallas is ex-
tremely low, discharges
of trcated wastewater
from Fort Worth, Dallas
and Mid-Citics treatment
plants comprise virtually
100 percent of the river's
flow.

“As we get better sew-
age treatment in this ar-}
ea, we arc contributing
greatly to poliution con-
trol of the river all the
way to the Gulf,” said
Strawn. ‘‘Pollution con-
trol is one of the mam
objectives of the Trinity
Master Plan, and our ba-
sin-wide water quality
management study now
getting underway will heip y
us achieve that g?‘:'\}l." !

i
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1 e you ever traveled along
e hutasFort Worlh Turn-
o« and gollen a winff of
w.mething that smells avful
jastwest of Loop 12 7

That's the Trinity River Au-
gonty's contial Tewape plant,
lwated just north of the wirn-
pihe, and things ae anoppn’
in North Texas to freshen the
wir in that neck of the wouds.

Jim Goff, who is dircctor of
water qualty planmag for the
North Centra) Texas Council of
Governments, said the foul
«mell i recent months has
been caused by opeiational
probiems at the plant #nd by
the fact that the plant uses
oxidation ponds as its means of
Licatmy sewage

Gofl explamed  “Oxidation
ponds for sccondary treatment
don't wotk too well in Jits par-
ticular locality with plants thei
large These ponds are based
on sunlight shuing wmto the
waler and causing aljae to
grow — photosynthesis. Algae
gives off oxygen

“The problem n operaling
this type of plant is that 1t 1s
very sensitive to the elements
When you get long petiods of
time without sunlight you have
a plant that is approaching a
critical stage.

“These ponds approach a
point where there sn't suffi-
cient oxygen bemng penerated
to satisfy the demand for oxy-
gen

“The rerent odor prablem
had soin? operatinnal  pich-
lems within the plint Because
It was necessary fo eraply
some of ther ‘digesters’ mlo
one pond, there was a heavy
demard for ovygen and the
pond went to the condition
without oxygen and smelled.”

The Trinity River Authority
plan calls for expanding the
plant and chmiating the oxi-
daticn ponds and replacing
that section of the plant with
treatment prozesses that are
not dependent on the unicha-
ble elements of sunlight and-
wind action, Geff said.

He sad the plant will be ex-
pandcd ond n operation by
197 and that this expansion
vill incrcase s capacity
thi ee-fold.

Goff pointed out that the ad-
dittonal plant eapansion will be
more expensive and will take
moie quahfied people to oper-
ate . He said the possibinty
exists that the plant will even
by using chemicals and “all
these costs add up."

Goff said the Garland and
possibly Lewisville and Flower
Mound scwage plants will go to
the pondless type plant in the
future

He emphasized that the ex-
pansion TRA central plant 1s1n
Keeping with the overall water
quahty plan as outlined for the
North Texas region by the
North Central Texas Council of
Governments — both m type of
faciily and m the time frame
for expansion

He pomnted out that COG's
plan is based on two things

(1) obtaming water qualbty
conditions n the river for a
quality environment. and

(2) providing a regional sys-
fem wiuch would be the least
cost to all those pa: Lo atine

Ity any, e e
citizens of Nutdl senas wiiw
have ~meticd the el 'nng
the Lailas-rort Woowr fun-
pke will insist on a third ingre-

dient — no more whifls for the

whiffers.

Irving, Texas
DAILY NEWS

(Cir. D. 8,343)
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TRINITY RIVIER AULTHOR-
ITY \ PLAYS, SEWAGE  SYS
’I‘EM\ {'HI\“ MRA, in a Dallas
press U clease, \mnouncesd plens

to start construciioy nct laler
than June, 193, of a §$43 nulhion
moder pication progiany for its
sewapge systrm wast ol Dallas.

At the same e the board
authorized an apphcation 10 the
Texas Water Quu'.ly Baod for
_an amended was!} control order

J

Tochurge arincicased vol-

pf waste waler.

ac - Authonty 1~ negoliating
catracts with Dallas, the Dal-
fas - Fott Worta Regional Air-
port and several adjacent com-
munitics for amottizing 1evenue
bonds covering 45 per cent of
the project costs.

The TRA projet will increase
the plant's capacily from 30
miltion 1o 100 million gallons
daily, eliminate swmelly siudge.
and will discharge an elifuert
of a higher osygen content into
the- Trinity River, \

[
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The scicnutiiic name 15 hydeosen sul-
phide. but to myne then 20,000 Sonth
Iing resdbems, that spells Phew—
with a capital T

Rewly cveytime the wind kichs up,
or when the weathier pets sunny and
stminery, 140 want sewaue Irc.llmonl_
lagoons wlease a nowious odor that
walls aceoss the Trimty River and on-
pulfs a wide swath of the Dallus sub-
urb. .

* The zas careying the aftensn e ador
js hydiogen sulphule, the same gas
which makes 10en coos 1olten. But
vhether ot he eges ot sewaze. the hu-
man response 15 very miuch the same.

“We've had anv nuanber of com-
plaints,”  says Iz Arastant Ciy
Mzar. Darwin McGill, “I den't kmow if
anyone has moved out hecause of 1,
but it does got pretiy bad at tnnes.”

The two licoons, one 0 acies in
size and the other 130 acios, wie oper-
ated by the Teniv Runer Aurhoysty.
just across the 1iver west of Irving
and just notth of the Dallas-Fort Woith
Turnpike.

Altkough an expansion project even-
tually will chminate the lncoons—and
the odor—TRA olficials foresee 1chel
no caihier than spung of 1971,

“We knoa we've got a prebliem and
we're not niying fo duck it <y §
James Strawn, develonment manager
for TRA “Wc'ie domne cventiune to
minimize the pro'lem and solve 1t as
quichly as wecan ™

The emoell, caused by madequate ox-
SEenation in the lhuge treatment ponds,
patheslinly plasues a large part of
Southetn niving, fricquentiy occurting
on a day-to-day bas durmg the spring
and sunimer months.,

Pasving motarists on tre {urnpike
alea e

oyre
(9

-Sm JRVING on Pape 24

TR i ol
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wip
ﬁif'."e' of wear, in Marct and
Apri), by two facters,” Stawn
explains. “The weather hzas
o warm up and that sys up
the biological procces in e
ponds. Then, thore aie (he 39.
and  40mile-perhour  winds
that blow into South Irung,
That swmely doosn't help the
problem any.”

The TRA already has talen
sleps 10 Uy 1o reduce the
*odor, but only with nunimal
suceess. One approach was to
injeet $10,000 woith of “mush-
ing chemical” — 4 glovshed
perfume—into  the ponds
throuzh a 1,t00-foot-Jong hine,

Hehcopler crews alvg have
frequently dumped  cheiricals
into the Jagoons by e, But as
any South Irving resident v oo.
fully Jaments, the odor sili cx-
ists, '

According fo Strawn, (he
only sure solution is climma-
tion of the yonds, a goal the
TRA eventually will accom-
plish with a $31 milhon plant
expansion project which will

- .‘\' Q‘ /.'l‘ "'\: ey '
['Y\w \,:‘4"“:!5\

1cly on mme rptad g,
ods of sewyyre 1y, wlivipe

Plc\cnllv, the Progr ;o N
m the planniny <oz,
Fet coinpleton die . HI
three  yens anay m oy,
Swawn, however, sad ey
struction sehedule may by o
tered 1o chimate the L,00n4
by carly 1674,

The odor 15 caused by wh
Stuawn defines as an “amiolo.
bie” conditon, m which organ.
rms  have  overloaded  the
ponds, concummg all of ke
owvgen and reloasime the odo-
rous hydiogen sultlude,

The condition was aceelrpral.
cd about a year ago, Strawn
sad,  when the 1R\ was
forced to put solid waste
one of the luzzoon< to make re-
pas on the salid waste |y5-
[IUTTH

“But wee had an odor
moblem  with our lugoons for
somie ime, ever since we
started getling an appreciable
amount of flow,” Strawn ob-
served “The only solution now

is to enlarge the plant. /_[j_\l-l



ARA Plansg To §
On Sewer Sysionmn

Trinity River Authority ex-
peets 1o begin construction by
June 1973 on a §43 million
moedernization of ifs Central
1 Sewape system [acilities west of
Dallas.

The project, said James L.
Strawn, TRA development
manager, will increase the
plant’s capacity from 30 million
to 100 milhon gallons a day,
eliminate smelly lreoons, and
discharge an effluent of highar
oxygen confent into the Trinmity
River.

TRA's board of directors,
meeting in Huntsville Apuil 21,
authorized the Autherity to
.apply to the Environmental
Protection Agency (EPA) for a
federal grant to finance 55
percent of the costs of the plant
and inlerceptor lines that will
be necded to serve the
burgeoning Dallas-Fort \orth
mid-citics area. Also, the board
authorized an application to the
Texas Water Quality Board for
an amendcd waste control order
to discharge an increased
volume of wastewater.

Strawn said the forccast of a
construction start by June 1973
was based on an estimated 10-
to-12 months for detailed
engineering plus an estimated
three months for review and
approval of final plans and
spacifications b\ the L.PA and
the Tevas Watoraduchty Doend
Target datz f'\. cornpleiion 13
-carly 1975,

TRA 1s now negotiating

Waxahachie, Texas

LIGHT
(Cir. D. 3,932)

(5. 4/

contracts with Dallas, Irving,

Grand Prairiec, Arhnnon,
Farmers Branch, Carretlion,
Euless and the Dalles-Iort
Worth Regional Airport for

- eonstruction

Start Worlk
1l 1973

amortizing TRA revenuc bonds
covertng 49 por cont of lhe
project costs.

Under study are the two-stage
sludge method and the
chemical-physical process A
decision will be moade after
carcful analyses of tests and
cost factors.

“We are trying to keep a lwht
rope on the project in arder that
we may move 1mmediately
from the engineering to the
stape,”  said

Strawn, "The facts are that the

Central plant s alrcady
i erowding 1ts 30 million-gallons.
| per-day capacity; and we must

move forward with all possible

speed."”
During the summer, when

. Trinity streamflcw through

Dallas is extremely low,

discharges of treatcd
« wastewater from Fort Worth,
! Dallas and Mud-Cities treat-

ment plants compris2 virtually
i 100 per cent of the niver’s flow,
| “As we get belter sewage
' treatment in 1his.arca, we arce
contributing preatly to pollution
control of the river all the way
+to the Gulf,” sad Strawn.
! “Pollution control is one of the
; main objectives of the Trimity
! Master plan, and our basin-wide
water quality management
study now getting underway
+ will help us achieve that geal ™



$45 MILLION FOR MODERNIZATION
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By C. L. RICHIIART
Star-Tclegram Virlter
HUNTSVILLEE —
River Aulherty dircotory
meeting here loday auther-
jzed the TRA management to
apply for a federal gramt to
help fmance a $i3 nuilien
modernization of TRA's Cen-
tral Sewage system [acilities.
TRA now is ncgotiating con-
tracts with Irving, Giand
Prairie, Arlington, Dallgs,
Farimers Branch, Carroliton,
Euless and {he Dallas-torl
Worth Regional Awrport for
amortizing TRA revenue
bonds covering 45 per cent of
the Central Scwage project
costs. The other 53 per cent,
Y is hoped, will come {from
the Environmental Protection
Agency.

Trinity

JAMES L. Strawn of Ar-
Tington, TRA development
manager, said (he projet vill
mcrease the plant's sewer
treatment czpacily frem 30
mullion to 100 nulhion =zallons
a day, ehimmale smelly la-
goons, and discharge a clean-
er cffluent mio the Truuty
River,

Strawn estimated thatl con-
struction could hegmm in June
1973 on the modernization
preject, with eompletion ex-
pected carly in 1975,

“We are trymng to keep a
tight rope on the projcct 1n
order thal we may move im-
meodiaicly from the engincer-
ing to the constructian
stage,” Strawn said. “The
facts are that the Central
plant alrcady is crowding its

30-million-gallons-per-day  ca-
paciiy, amd we nusl move

forward  wath all  pessible
speed

¢ ¢ ¢t
DISCHARGTES  of {realed

wasiewater fron Forl Worth,

Dallas and tne Jhd-Cities areq

freatment  plants make up
virtzally 109 per cont of the
river’s flow during the sum-
mer when Trimly streamflow
thiough Dallas 15 extremely
low, Strann told the board.
“"As we gef belier scwage

‘ o F ."L\-r‘/.'”[ !
for Seweea Goant 1s O C"!‘I
1 & 'u".a v \»".h"\.o N 6 \ewuli o i el

treatment in this arca we are
coatribting greatly lo potlu-
tion control of the river il
the way to the Gull. winch s
one of the mam objecines of
the Trinity master plan of de-
velopment,” Strawn said
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Trinity
Construction

DT 'E
Is Plannec
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ARLINGON, Tex. (AP) —
The Trm&'__&_\or Auhosty
expects to bega construction
by June next year of a $43
mithon modemuzation of us
ceniral  sewage  system
facihines west of Dallas.

The project, said James L,
Strawn, developmanagcr,
will increase the plant’s
Capacity from 20 million to
100 nullion gallons a day,
ehninate  sinelly  Jagoons,
and discharge an effiuent of
higher oxygen content into
the Trimity River.

The authonty's Jdirectors
have authonized the authority
- o apply ) the
Environmental Protection
Agency (EPA) for a federal
-grant to finance 55 per cent
of the costs of the plant and
Interceptor hines that will be
needed 1o serve the
burgeon:ing Dallas-Fort
Worth midcities area.

Also, the board authorized
an application to the Texas
Water Quality Board for 2n
amended waste conirel order
fo discharge an incrvased
volume of wastewater.

The authority s
negotiating ceniracts  viath
Dallas, Irving, Grand
Praine, Arhington, Faimers
Branch. Carrollion, Euless
and e Dl Tarr Vnrh
~ L . far
amorpsng  revei.e honds
Cervelig 1 o7 vt ol tie

\project costs.
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'TRA Is Pue
To Start Work
On Sewege Job
&nLJNcirG's{&fgx. (AP)
1

The Trimt} ‘Ruer . Authority
expects to begin construction
by June next vear of a $43|
million modernization of its,
central sewage  system!
factlities west of Dallas.

The project, said James 1,
Strawn, developmanager, will
increase the plant's capacity
from 30 million to 169 millien
gallons a day, elnminate smelly
lagoons, and dischaige an cf-
fluent of higher oxygen content
into the Trinily River. '

The authority’s directors
have authorized the authority
_to apply to the Environmental
Proltection Agency (EPA) for a
federal grant to finance 55 per
cent of the costs of the plantl
and interceptor hnes that wiil
be needed to serve the bur-
geoning Dallas-Fort Worth
midcities area.

Also, the boar d authorized an
application lo the Texas Water.
Quality Board for an amended’
waste control order to dis-,
charge an increased volume of
wastewater.

The authority is negotiating;
Trontracis ve't PR o Tew s
Jrrand 3 .o il
Farmers Brench, Cartoilton,|
Euless and - e by
Worth Regional Airport forl
ar norlizing revenue bonds cov-
o ing 16 per cent of the project
osis. l

]
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Trinity River Authority To Begin Consiruction

ABLATICH N, Tex (AP) -
The {Tr.:at:* River Authority
expeets to bapin constiucton
by June next vear ¢ a $13
million modermzation of 1ts
central sewaze system facili-
ties west of Dalias.

The project, said James L.
Strawn, development manager,
will increase the plant's
capacity from 30 nullion to 100
million pallons a day, eluninate
smelly lagoons; and discharge
an effluent of higher oxygen

content mto the Trimty River.
The authority’s d:ircctors
have authorized the authonty to

apply to the Environmental
Protection Agency (JEPA) for a

federal grant to finance 45
pereent of the costs of the pl- 1t
and intereeptor lines that wiil
he needed to serve the
burgeoning Dallas-Fort Worth

mid-cities area. :

Also, the board authiorized an
application to the Texas Waler
Quality Board for an amended

waste control order to  dis-

charge an increased volume of |

wastewater, .
The authority is negotiating

conttacts with balias, Irving,
Grand l'rairie, Arhngton,
I*ariners Bianch, Carrollton,
uless and the Dallas-Fort
Worth Negional Airpart for
amortizing 1evenue bonds cov-
ering 45 percent of the project
costs.
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Trintty River |
Authori iy To
Riodernize - ;}\

ARLINGTON, Tk (ap) —
The Trinlly niver Authonty ex-
peets o besin conttruction by
June next sear of a 43 imliion
qmodernization  of itz ceniral
sevafe syslem facihi'ies west
of Dallas,

The project, said James L.
Strawn, developmanaser,  will
mcrease the piant's capacity
from 3 million t~ 1) milion
gallons a day, eluninate smelly
lagoons, and discharge an ef-
fluent of higzher oxvzen centent
into the Trinity Luver. !

The  authority’s dircctors!
have aulhorized the auihnnity
- to apply to tue Emirynimental.
Protection Agency (1PA) for a’
federal grant 1o finance 55 nar'
cent of the coils of (ke plant:
and infereepior lines that will
be needed to sermve the bur
geoning Dzlles-Fort Worth mud-
cities arca.

Also, the board avtrarmzed an
applicalicn to tha Tenas .aler
Qualily Bozid for an amended
waste  com:ol order 0 dis-
charze an inereased volume of
wastewater.

The authority is nezotiating
conlraets with Dollas, lruna,”
Grand DPraine, Arlinzicn,
Farmers Branch, Carroslton.
Fuless and  tee  Daltscfarg
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Trinity River Ple
Under Consiruciicn

,U tal‘(l\! Tex. (AP) —:fluent of izher ovypen cuntent

llu Trimty Ruer Muthority ex-1into the Trimity FEner.
peets toTrgm comstiuction by! Tae  authorty’s  diwectlors
Junc next year of a $15 milion, bave authorized the authomty
modernization of’ ts  centraliin ajpply to the Lm nonmental
sewayre system faclities west| Protection Agency (EPA) for a
of Dallas. federal grant to [inance 55 per
The pro_mcl said James L.lcent of the costs of the plant
Strawn, dc\clopmanagcr. “,n|and interceptor lines that will
ibe neceded to seme the bur-
ceominz Dallas-Fort \Wotth mid-

increase the plant's capacity|
from 30 million 10 100 millon| 5 citios area.

gallons a d“y' climinate smelly Alzo. the Loard authurized an
lagoons, and dlsdlalgc_an el- Iapphcanm to the Teaas Water

. Quahty Boaid for an amenued
wasic .control aider to dis-
. charge an increased volume of
wastewater.

The authority 18 negotiating
contracts with Dallas, h* e,
Grand Prame, Atlinzton.
Farmers Bianch, Cariolllon
Euless and the Dallas-kort
Worth Regional .\irport for
;amorticing revenue bonds cov-
:cring 45 per cent of the project
. costs,
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ARLINGTON (AP) — The'
_Trinity River Authonty

expieisTto Laan construciion
by June next year of a
$43-million mrJemizatca ol its
central scware system
facilities v.est of Dalias

The project, said Junws L.
Strawn, development
manager, Will ncrease the
plant’s capacity from 20
million to 1M rulthion galluns a
day, ehiminate saelly ligeons,
and dischaige an effluunt of
higher 6xygen content sitto the
Trnimty River.

The authority's directors
have authonized the authonity
to apply to ti.c Envirormental
Protection Agency (EPA\) fora
federal grant to finance 35 per
cent of the costs of the plant
and intercepior lines that will
be nceded to serve the
burgeonming Dullas-Fort Worth
midcities area
. Also, the board authorized an
apphcation to the Texas W. tor
Qualty Boatu for anuiine.d
waste control order to
discharge an increased vuiume
of wastewaier.

The authonty 1s negotiating
contracts with Dallas, Iiving,
Grand Prairie, Arhinaton,
Farmers Branch, Carroilton,
Fuless and the Dallas-Fort
Waetbt Do, =1 A L e B

Covay o 0 T gt L
pro,2CLe 15, J
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"843 HMillion Work

0 ) Trmx!y River
2]

N) Zsiem Slated

ARLINGTON, Tex (AD) —

The Trinity Rner Antlonty os-
PECTS e FICU o uction by
June nest ycar of a $13 mulion
modernization  ¢° il< couial
sewage sysiem facilities wost
of Dallas.
i The project, snid James L.
Strawn, developmenl monager,
.will increase the phut's capa-
‘eity frtom 30 nnilion to 100
Imxlhon gallons a dav, cluninate
'smcll\ lagouns, and diccharge
an cffucnt of Jugher oxvyen con-
tent inlo the Trimty Ruer.

The authorily’s  direciors
have authorized the authoriy
to apply to the Inuironmental
Proteclion Agzeney (EPA) for a
federal grant to finance 35 per
cent of the costs of the plant
and interceptor lines that will
be nceded to serve the bur.
geoning Dallus-Fort Worth mid-
cilies area.

Also, the board authorized an
application to the Texas Water
Quality Doard for an amended
wasle contiol order 1o dis-
charge an increased volume of
wastewater.

The authority is negoliating
contracls with Duallas, Irung,
Grand Praiue,  Arlinclon,
Farmers  Branch, Carro!tony
Fuless and the Dallas-Fort
Worlh Regional  Airnott  for
amorlizing revenue bonds cov-
ering 45 per cent of the project
costs.
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APPENDIX I

Archeological and Palentological Considerations

Resource Data By

Sciscenti, J. V., J. E. Ubelaker, W. F. Mahler,

R. D. Hyatt, M. L. Scott, S. A. Skinner, D. Gillette,
J. T. Thurmond. 1972. Environmental and Cultural
Resources Within the Trinity River Basin. Southern
Methodist University, Dallas, Texas under contract
with the Corps of Engineers, Fort Worth District.
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Upper Trinaity River

archacological resezrch in the Upper Trinity Rivev basin
. peen dominated by meoie of the Dallas Archcological

-yely. Salvage excavaiione have becn conductea at Lake Lavon,
and Fornecy Reservoir but not at
Reservoir, Eagle Mountain Lake,

:le Mountain Lake.

Open village and cawp sites are comuon throughout the
, occurring perticulzrlv along the major and minorx drain-
These sites rance in size from small single occupation

.~ting camps to deep stratificd camp sites which were occupicd
Very few of these sites

-rermittently for a nw Ter cI years.
«wc been adequatcly exczvated and the majority of studies are
.mply artifact descripc:ons.

. Cca
[

The majority of recorded sites occur at the edge of the
~rinity River floodplair cr on low rises located within the
river floodplain. Many unreported sites may occur under the
;:ver silt where they have been buried by repeated overbank

tlooding.

A review of the pertinent literature presented below shows
that there is a long secuence of prehistoric occupation and
'nat considerable work has keen done in the Upper Trinity in
‘he area around Dallas. Cf particular interest is the Paleo-
Indian occupation of the area, the Trinity Aspect (Archaic)
cccupation and the Neo-Awerican period Wylie Focus which has
teen described for East Fork.

Three separable phvsiocraphic/vegetation zones cut across
‘he Upper Trinity Basin :n such a way as to make their defi-
nition and general del:m:itation simple. The basis for the
ones is the underlying ceological formation which affects the
?egetation, soils, water runcff, fauna and the topography.
}ach zone is described telow in order that they can serve as a
vackdrop for the testins of man's response to their respective
fesources during the prehistoric period. We expect that the
;hdians were aware of these differences and knew the various
:S?d and other resources that occurred throughout the area. TIf
- s is true we can ex<~--= =1a*“ the archaeological remains will
“*{lect this envaronwos szriation.  This will be seen ain
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...e location and in the different maintenance activitics
..rried out by the prehistoric jnhobitants.

The Blackland Prairie is a broad zonc which sweeps frow
.artheastern Texas, crosses the Trinity Rivcer betwzen Kerens
q the east and Grand Prairie on the west and continucs scuth-
ostward toward San Antonio. Smooth to gently rolling curfacces
smaracterize the upland and the valleys are broad and shallow.
wper Cretaceous limestone/murl formations form the bedrock
5}6m which clay soils of the Houston-Wilson and Wilson-Crockett
wveries are derived. Elevation ranges frowm 400-600' but is no--
where pronounced.

Some small bodies of timbecr occur on the otherwise "trece-
less" prairies which are covered by bunch grass. Trecs do
cccur in the alluvial soils along the drainages and these in-
clude elm, hackberry, oak, ash, pecan and others. Drainage is
rapid due to the clay soils and the many small tributary streans
radiating from the major drainages. Rapid runoff results in
frequent overbank flooding and deposition of so0il on the flood-
plain.

The Eastern Cross Timbers is a narrow band of oak forest
which crosses the Elm Fork of the Trinity in the area of the
proposed Aubrey Reservoir and sweeps down Elm Fork through the
lower end of Garza-Little Elm Reservoir and then runs west of
Elm Fork until it corsses the West Fork of the Trinity River
between Grand Prairie and Fort Worth. The Woodbine fm. sand
is the bedrock and a fine sandy loam soil, the Kirvin-Norfolk
group, is on top of the Woodbine. Elevation ranges from 300-
600' and there is no great physiographic relief.

Low, rounded hills typify the area and these are covered
with the cover of a thick oak timberland. 1In some areas the
area is savannah like with a broken, patchy woodland. The
area is well watered and water penetrates well into the ground
rather than running off.

The Grand Prairie adjoins the Eastern Cross Timbers on the
ceast and is in part bounded by the Western Cross Timbers on the
west. Lower Cretaceous rocks form the bedrock foundation for
the Grand Prairie and the dominant soils are the Denton-San
Saba group which are clay and stoney clay. Elevation ranges
from 800-1200' and large parts of this range are visible since
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.-c are many steep-sided valleys in the otherwisc level plain,
. plain is smooth to rolling and is deeply dissected by diain-
.+ which have narrow bottomlends.

Grass covers (or covered) the prairie but in those areas
. ere shallow stony soils occur, a heavy but snall tree and
_.rub grovth occurs. Bison and antelope inhabited the prairie
. the historic period. Water is available year-round in frec
howing springs and in the major streams. However ground vater
.unoff is rapid due to the noture of the surface cover.

It is proposed that the three areas of the Upper Trinity
sjver Basin were occupied by prehistoric pcoples whose econonmy
.5 linked to the seasonal variation of natural resourccs and
+hat this is expressed in a central bhased wandering community
aattern. If this is true we would expect:

1) sites located in the river floodplain were occupied
on a seasonal basis Lo collect limited types of
specific food resources;

2) floodplain sites will have been repeatedly reoccupiecd
and this will be seen by stratified living flooxs
which have been sealed over by silt deposits;

3) base camps will be located at the edge of the river
floodplain but above the regular overflow level of
the river;

4) hunting camps and quarry camps will be found in
the upland in locations where the respective resources
were available.

It is proposed that this model has widespread applicabil-
ity to the entire area but that specific intra-area responses
to the environment will be reflected by:

1) use of area-restricted raw materials, particularly
stone and clay;

2) variation in the seasonal foods used due to the nature
of the specific zones, for example, more nuts may have
been used in the Eastern Cross Timbers, more buffalo
may have been eaten by Grand Prairie pcople since the
buffalo was more readily available there:

3) distinct architectural features such as the large pits
which occur in Wyvlie Focus sites along East Fork;

4) differences in ouro-Gite cioment | Loclernas as they
refloct the socsonal maan.o. . aee eye' : and/oxr the
composition oI the task gruLps at eacn site.

165



Literature Abstracts

. 1_'-:RAIJ

"l.\h' c. A-, Jro
1969 Archeology of the Upper Trinity Watershed. The

Record 26:1:1-14.

This article represents the most recent synthesis of the
rchaeology of the Upper Trinity Watershed. Smith uses the
pecific site excavation data and site distribution studics
.o reconstruct the culture history of the arca and to explain
:he variation in the prehistoric occupation of the natural

verrain.

Evidence of early man has been found throughout the
tpper Trinity in association with the Pleistocene terrace
xnown as the Upper Shuler. This is the second terracec of
the river and in situ archaeological remains have been re-
corded at Lewisville, near White Rock Creek and Hickory Creek
near Denton. Radiocarbon dates are available only from the
Lewisville site and these do not agree with dates from early
nman sites elsewhere in the country. Association of Palco
sites with the second terrace suggests that contemporancous
use of the first terrace and floodplain may have occurred
and has since been silted over.

Archaic occupation is known best from Elm Fork and has
been described as the Trinity Aspect. This Aspect spans the
period and is subdivided into the Carrollton (early) and Elam
Focus (later). 1In contrast to the big game hunters of the
Paleo-Indian period, the Archaic people have a diversified
economy based on hunting and gathering of seasonally avail-
able food resources. Archaic sites are found in place with-
in the first terrace of the river. The nature of floodplain

and upland use is as yet unknown.

Large sedentary villages, the use of bow and arrow and
pottery, and agriculture are the features which mark the Neo-
American period. Two cultural manifestations, the Wylie Focus
and the Henrietta Focus, have been reported but understanding
of the period throughout the area and the relationship of the
peoples is-as yet unexplored. An intrusive site is known from
Mountain Creek in Dallas County. The site is reported to be
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\ pure Alto Focus site reprecscniative of the carly Gibson
apect of the Neches River in BEast Texas.

Henrietta Focus sites occur along Eim Fork Lot they ore
wrown primarily only through artifact typology. A Tzw buriais
~ave been reported but there is no data on houses. The sup-
;osedly diagnostic feature of the HHenrictta #ocus ic the
sresence of a pottery type known as Kocona Plain. No site
srom this period has been udequately excavatzd along the Bim
rork of the Trinity. Henrietta Focus is dated to the pre-
historic period.

The Wylie Focus is a manifestation that has been re-
corded on the LCast Fork of the Trinity. Its geographic bound-
aries are unknown. Large circular sublerranean pits are
diagnostic of the focus and are dated to Lhe corly Meo-
Anerican period on the basis of trade pottery £vom Last 7Tcias.
Large villages occur in the river floodplain but very little
is known of the villaqges except for burials and the large
pits. Moreover thc small seasonsl sites are unreported and
this results in a biased understanding of the way-of-life

of the Wylie Focus pcoples.

Evidence of historic Indian occupation of the arca is
unknown although documentary ecviaence suggests that the
historic Wichita traveled and lived in the area.

In summary, Smith points out that the Upper Trinity has
been occupied from the Paleo-Indian period through the early
Historic period. Little is known about the Paleo-Indian and
Archaic occupation and this needs to be better studied. Addi-
tional study of the Neo-American sites will be reaquired in
order to determine the importance of pottery making and the
wvay-of-life of the prehistoric peoples.
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-1TY RIVER AND TRIGUTARILS

.»=cnbuchler, Robort C.
1942 Some 1lnteresting Indian wWorkshops in Dallas
County. The Record. 3:5:28-31.

This bricf article concentrates on the dasceription of a
.abex prehistoric workshop sites located in the licsavitoe-
.agoville area. A map showsing the locaetion of vorlshop
.tes and of camp or village sites is inclucded. (wWorkshop

tes are spots where chippuble stoue, usually in the form of
There are

_:mbles, was gathercd or quarricd by the Tndians.)
12 prehistoric campsites shown as located along the frinity
.estween the mouth of Prairie Creek and White Rock Creek. Al-
swough this does not include all the sites in the area it
ises suggest that workshop cites occur on the upland away
‘rom the river and along the drainage creeks.

nirkland, Forrest
1842 A Series of RonPottery Sites in Dallas County,

Texas. The Rccord 3:6:32-38

In this article Kirkland deccribes the then known ar-
chaeological resources on both sides of the Trinity from a
mile southcast of Seagoville to 2 miles northwest of Kle-
berg. The locations of non-pottery and pottery are shown on
a sketch map. Pottery sites (Neo-American) are found tc be
located on sandy soil which is found west of the river on
the leading edge of the river terrace (6 sites) or in the
river bottom (4 sites). Non-pottery sites (Archaic) occur on
the yellow clay hills at the edge of the terrace and both
sides of the river (19 sites are shown).

Hanna, Henry, Jr.
1940 A Most Interesting Dallas County Indian Campsite.

The Record 2:2:8-11.

This site is located on Honey Creek south of the Trinity.
The creek is fed by a small spring and in this area a grooved
stone axe, six whole pottery vessels and three pottery efiigy
heads (figurines) were rccovered. The site probably repre-
sents late Neo-American occupation.
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ok, Wilson W., Jr. and R. K. Harris
1955 Scottsbhbluft Points in the Obshner Site near
Dallas, Texes. DBulietin of the Texas Archeo-
logical Society 206:75-100.

.ner, Joecl L.
1970 Activity Analysis of a Prehistoric Site. Bulle-
tin of the Texas Archeological Society 41:25-35,

The Obshner site is an early Archaic site located on the
arst terrace east of the Trinity ncar Kleberg. The archaco-
‘ogical deposit is thin and excavation revealed that this
;opresents a campsite repeatedly visited by hunting parties.
.ccupation is primarily during the carly Archaic period,
rometime before 4000 B.C.

General Dallas References:

cwin, Thomas B.
1941 An Interesting Type of Indian Artifact from
Dallas and Ellis County. The Record 2:9:41-43,

Harris, R. K.
1936 Indian Campsites in the Upper Trinity Basin.
Bulletin of the Texas Archeclogical Society,
Vol. 8 TAS Annual Report.

1941 Additional Information about Dallas County Hland
Axes. The Record 3:1:3.

Hatzenbuehler, Robert C.
1948 Disturbed Burial near Seagoville. The Record
6:8:33.
White Rock Creek

Harris, R. K.
1949 Burial 7, Site 27A5-19. The Record 7:7:24-25.

Hatzenbuehler, Robert and R. K. Harris
1949 Burial 5, Site 27A5-19. The Record 7:6:21-22.

Kirkland, Forrest and R. K. Harris

1941 Two Burials Belowv the ''nite Rock Leke Spillway.
The PRccord 2:10:.:9-54.
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A prehistoric campsite located cn the cast bank of Vihinte
_ ¢l Creek vas being slowly ervcvded away by overllow of {ha
.enk. Members of the Dalluas Avcheolocical Society salvagr d
, numbex of burials which viere exposced by erosion. Tho siur
.+ probably late Archaic in age based on the projectile peoint
.tyles and the absence of pottery.

zoilberger, J. B.
1953 The Humphrey Site. The Record 11:3:11-14.

The Humphrey site is a late prehistoric/carly historic
site located on the west side of White Rock Cireek and was
destroyed during construction of a houvsing developwent adjo-
cent to the White Rock Crecek Lalke.

tarris, R. K. and Inus Marie IHariris
1970 A Bison Kill on Dixon's Branch Site 27A2-5,
Dallas County, Texas. The Record 27:1:1-2.

A bison kill site is reported from Dixon's Branch which
is a tributary of White Rock Creck. The bison was associated
with the gray-black silt geologic deposit and three Fresno
arrow points were found in the rib cage. Therefore an in-
ferred date of late prchistoric/early historic can he attri-
buted to the bison kill. The authors note that they know of
"many archeological sites located in and on the terraces of
small creeks in the Dallas area, such as Ash Creek, Upper
White Rock Creek, Duck Creek, Five Mile Creek, Ten Mile Crcek,

Bear Creek, and others..."

Lagow Discovery

Crook, Wilson W., Jr.
1961 A Revised Interprctation of the Lagow Discovery,
Texas. American Antiquity 26:4:545-548.

Oakley, K. P. and W. W. Howells
1961 Age of the Skeleton from the Lagow Sand Pit,
Texas. American Antiquity 26:4:543-545,

Shuler, Ellis W.
1932 Figurine From a Gravel Pit of Dallas, Texas.
Bulletin of the Texas Archeological and Palcon-

tological Scceiviy 4:77 0.
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1934 Collecting Fossil Dlephants at Dellas, Taxas.
Bulletin of the "exas kicheolngicol end Palcon-

tologyical Society 6:75-79.

paleontological work in the twentics uncarthed « haman
reportedly in association with Plcistocene

1 C

~oaleton vhich was
;¢ fauna. Reevaluation of Lhe gecloaic contexl and chemical

~alyses show that the skecleton iLs not as old as the associ-
.ed fauna. With the aid of recent saediocarbon dates Crook
‘tributes the skeleton to the Early Archaic (¢greater than
500 B.P.) and prior to the red clay vcacer on the first

.errace of the Trinity.
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st FORK OF THE TRINITY

--o0k, Wilson, W., Jdr. and R. K. Harris
1952 Trinity aspect of the Archeic Horizon: The
Carrollton and Elaim Toci. Bulletin of the Pesacn
Arciicological and Paleontological Socity 23:7-38.

The Carrollton and Elam focl malke vp an Archaic man.loestos-
tion which occurs throughout parts of the Blackland Prairie anu
may extend into the Bastern Cross Timbers. Sitles aszignoed Lo
this period are typically found on the first terruce of the
frinity at a spot where a small tributasry cuts throvgh the
terrace to rcach the floodplain. Trinity 2spect sites are
generally in a buried condition and oftcn later Reo-iunericin
sites overlie the Archaic site. HNeu-American sites arc aleo
found in the river floodplain.

Kirkland, Forrest, R. K. Harris and Robecrt Hatzenbuchler
1949 Refuse Pits Excavated in Site 27a-1-2. The
Record 7:5:17-19.

Hughes, Jack T. and R. K. Harris
1951 Refuse or Fire Pit Excavated in Site 27al-2.
The Record 10:2:7-~8.

A non-pottery sitec is located on the west side of Elm
Fork near the Carrollton dam.

Crook, Wilson W., Jr. and R. K. Harris
1953 Some Recent Finds at the Wheeler Site near
Carrollton. The Record 11l:5:21.

1954 Traits of the Trinity Aspect Archaic: Carroll-
ton and Elam Foci. The Record 12:1:2-16.

1954 Another Distinctive Artifact: The Carrollton Axe.
The Record 13:2:10-18.

1959 C-14 pDate for Late Carrollton Focus Archaic Level:
6000 Years B.P. Oklahoma Anthropological Society
Newsletter 8:3:1-2.

A summary of the archacoloygy and morc recent work is pro-

vided by these articles. Of particular importance are radio-
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.»an dates which show that the Nlam focus revrosan

ts tho

.0d 6000~4000 B.P. and that Corviollion focus is older.

- -ain, Dessamac
1963 A Cache of Blades from Carvollton, Texas. Theo
Record 16:1:2-7.

1966 A Site in Northwestern Dallas County. The
Record 23:1:2-4,

A brief description of a Carrollton Focus site located on
e first terrace of Elm Fork and known as the County Line

< &
Lice.
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APPENDIX II

Botanical Considerations

Resource Data By

Coster, J. E., C. D. Fisher, D. D. Hall, H. L. Jones,
J. D. McCultough, A. P. McDonald, E. S. Nixon, J. R.
Singer. 1972 A Survey of the Environmental and
Cultural Resources of the Trinity River. Stephen F.
Austin University, Nacogdoches, Texas under contract
with Corps of Engineers, Fort Worth District. 397 pp.

and

Sciscenti, J. V., J. E. Ubelaker, W. F. Mahler,

R. D. Hyatt, M. L. Scott, S. A. Skinner, D. Gillette,
J. T. Thurmond. 1972. Environmental and Cultural
Resources Within the Trinity River Basin. Southern
Methodist University, Dallas, Texas under contract
with the Corps of Engineers, Fort Worth District.

306 pp.



Vegetational Areas of Texas

1. Pineywoods
2. Culf Prairies and Marshes
3. Post Oak Savannah

~»4. Blackland Prairies

~»5. Cross Timbers and Prairies

Fiqure 20. Map positioning th2 Trinity River in relation
to surrounding vogetacional areas. Vegetationd:-
areas after Gould, 1969.



In oxaere to denicl the plant commitnitice of e
Triniiv River bhovtew on o more Teoalined hoaots, Lhe yiscs
vLh i sadle miio OO AN PR LR N AR I T S L CN S
papeea and Llanl eotoaniiles v oo end ao G Lo,
Trbhlcs refleaiing cvmpﬁnxtLﬁn end abandanen ol speuios
VEere pluPiliyed LOL 2GCh ore

RESULT
Areqe 1

The ‘iest Foxk of the Trinity River extends from
Fort Worth, "elas, to Dallas, Texas. Thot roriion ho-
tween Yort Vo—-tn and the Tarvomi~-Dallirs coonty lins sub-
sumcs Arca U (sgure 21 ). Thas fler to guntiy xolling
area has been groatlv cxploited lceaving only wmall patchos
of forest gencrally less than 200 acces in size.

Cedar elm, grcen ash (F:nvinu° Do VTV“\‘Cc), noap

bervy (Savincus sewonex:ia), nadricen ety U'IWH‘ Temericena)

and Texas funarblody were dominont in chis wseeition or
the river (Toblic )4 ). Black willow (Saliv nigr.) und

cottonwood (Populusn del ltcidas) wore TOLnllY fIcavent and

dominated socme grevel pit arcas. Exicling slougns were
genevally surrounded by swvemp privet (Tpﬂ“*1-~3£_acuwi—
nata). The more prevalent underestoxy wwonduy Sp.Cits wern

coral berry (Syiohinoricarnos orpicvlatug), poison ivy (Gthws

toxicodendron) and groen-briar (un¢i:f’¢pp.) (Table 14 ).

There were no evident unique sites in this area of
the Trinity River, although some large trces werce present.
Large trces of American clm, Texas sugarberry, pecan (Carva
illincinensis), cottonwood, grcen ash and bur oak (Quercus
macrocurpa) vore noticeable and were usually found clocse
to (he river. A wooded hilly area with openings and a
spring prescnt and located within the Post and Paddock
Riding Club (Site 1, Figure 21 ), was someunat unique

due to a greater species and habitat diversity.

Arca 2

From its beginning at the Tarrant-Dallas county line,
Area 2 extends along the Trinity River to Interstate
Highway 45 in the center of the city of Dallas (Figqure
22 ). VForcsted areas are generally confined to the
heatn of the 4y »~, and ~a g reerlt, ~zitimnates of
STAMLE IS are L.

Moo been creat.. ol L2 oo umnio. uchlou,luL.
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Table 14. =Sstimated abundance® of shrub, tree and woody vine species in Area 1

(See Figure 21 ).

Sites Studied

Species 1 2 3 4 5 6 7
Acexr nezunde + « . . . . . . . LO LO R-LO R-LO Lo P-LO R-0O
Amorria fruticosa. . . . . . . R
Aristolochia tomesntosa . . . . R VR R R
Baccharisc neqglecta . . . . . . R R R-LD
Bum2lia lanuginosa . . . . . . R R-0 R R-0 o 0] 0
Campsis radicens - . . . . . « R R-LO R
Carya illinocinensis. . . . . . ©O R R-0O R-LO R-LO ®-0 0
Carva tciana « « « o 7% o o o .
Celtis lc=vigata . . . . . . . O F-LA F F-LA A - F-a
Celtis reticulata. . . . . . .
Cerciz conadensis . . . . . . R R R R
ClSS12 1NCISA. + « « « « « o« « R R R-0O R R z =0

Lo



Sites studied

coacizs 1 2 3 4 5 6 7 8

CondiloL 0 . . . R-LO R R-LO R R-LO o]

scula . . . . e} R-LO

8. - e - i . <« . . R-O R-0 O O-LF O-LF R-O

FToot A TATO . e e e R R
‘I ! _'_‘..\—.IAC L ] L] L] [ ] R
ST AIVGTIIERE e e e e R

;r::lt;:a. e e « o LA R-0 LA R-LO LF LF LF F-LF

N
1
o
9]
|~'
£
<
o
v
'-l
¢]
W
1 ]
L]
.
1

LO Lo O-F 0] 0] R-LO O-LF Lo
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Tabniz 14. Continued

Sites studied

Species 1l 2 3 4 5 6 7 8
Gled:tsia triacanthos. . . . R R R-O R-LO R-O R-0 R-0O
Ilevy ¢2cidUud@ « « o « « o « @ R R-0 R R R-1LO R-1L.0 R LO
Juainorus virginiana . . . . VR R R-O
Li-istrum quihoui. . . . . . R R
LigqusiZum SPee o o o o o o -« R R R VR
Mcc? =2 pomifera . . . . . . R R-LO O o R R R-0
M t.! .3 gonocarpa. . . . . . R R R R R R R-0O R
Molia azedarach. . . . . . . R-0 R-0 R R R R
Mrlcthria pendula. . . . . . R R R R R vV
M. - a2alba o . . o o 0 o 0 R R
Mnow: rubra. « < . . . . . . o) O-LF O R-0O R-0 R-0O 0 2~-0
P:.r""insonia aculeata . . . . VR
D .h-nocissis quinquefolia. o) R-0 o) R R-O R-0 o) R-0




0o0¢

Sites studied
Sn.eclics 1 2 3 4 5 6 7 8
ooLiflern Lhmmroalim. ool . R
hoLindire 38 . e . e - R R

SoruellT 9"'1a5C{5- « « « o« « o« LO LO LO LO-LA LO LO-LF LO

CLesiool o lolEl .. . . e R R R VR LO-LF R-LO LO

fracur LaITUl3L 0 . e e e e e VR R-LO R-LO

e s e R R-LO

ootz o rTihie 0 e e e . R R R R R R R-LO

AR IV 0w e e e e e LO LO LF




Table 14. Continued

Species

Sites studied

4

Rhus aromatica . . .

itiiz glabra. . . . .

_ toxicodendron
_.1:_:— spl. - L] » . »
¢-" «r nigra. . . . .

3- «licus canadensis.
R

Srn+. ~dus saponaria .

S...11x bona-nox. . .
siiax hispida . . .

v ox roturndifolia.

¢o’-num triguetrum .

Sor.ora affinis. . .

S .horicarpus orbiculatus

———-

R-LO

Lo

LFr

F

R-0O

Lo

LF

R-0O

R-0O

R~-LO

LO

R-LF

r-LA

LO

R-0O

|

H.j.

o]

O
ad

rr}

V)

)
)
L
(9]
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Table I'4. Continued

Sites studied

Species 1 2 3 4 5 6 7 8
Tilie americana. . . « « « « . R
Ulnus alata. ¢« ¢« ¢ ¢ ¢ o« o o & R-LF
Ulmus arericana. . « « « o .-. O-LF LO o) R-LF o R~LO O-F O-f
Uirus crassifolia. . . . . « . O-LA F-IA F F-LA F-A F-A F-A F-LA
Viburnum rufidulum . « « « « & R R R-LO VR Lo
Vitex agnus-cestus « « « o o« & R- VR
Vitis aestivalis . . . . . . . LO R-0
Vitis mustangensis . . . I R-O
Vitis rotundifolia . . . . . . R R R R-0
Zanthoxvlum clava-herculis . . VR R VR R O-LF

*abundance is based upon the following scale:

D - Dcminant F - Frecuant R - Rare
A - Abundant O -~ Occazicnal VR - Verv Rare

Trhe letter "L" in front of any of the lettzrs above indicatass loczai abundance.
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Black willow and rastern cottonwood vers concraelly
freguent atong tho Trinity Jdver end at times veloe
ahundent in wet, lov-lying axasrs.  Greon ash, seep-
berry, Texas sugarnoryy «nd cedar clw vere locally
prevalent (Toble 15 ).

Unique vegetational arcas were shnent. An area of
about 50 acres near ITnterstate Mighwny 45, however, had
an unconmon abundance of red mulberry (Morus rubra).

Arca 3
Area 3 lies within Dallas County batuveen Interstote
Highvway 45 and Mallow Bridge Road (Fagure 2% ). Lerger
and comewhat less disturbed tracts of forest vervre nresent,
but were generally situated between the flood control
levees of the river.

Dominant tree specics along this section of the
river were Texas suqarberrv, grecn ash and ccdar clm
(Table 16 ). Large trecs were scarce, probably ac a re-
sult of past sclective cutting. Some sites, however,
have more recently been protected by hunting and fishing
clubs. The most unique area in this scction of the river
was that associated with the Fin and Fecether hunting and
fishing club because of spccies and habitat diversity
(Sitc 14, Figure 23 ). This site included approximately
1000 acres of forest and contained several lakes and
ponds which displayed a varied hevbaccous flora. \Vlcody
plants of green ash, buttonbush (Cerh:lanthus occidentalis)
and bhlack willow frequented the margins of tiese lcxes
and ponds. Site 15 (Figure 23 ) is aesthetically pleasing
due to the presence of a natural cut-off of about 30
acres in size, but vegetatively it is similar to other
forests in this sector.

Area 4

Arca 4 extends from the Mallow Bridge Road in Dallas
County to just south of State Highway 34 in Fllis and
Raufman counties (ligure 24 ). Agriculture is the major
land use along this sector of the river, and most of the
land outside of the protective levees is cleared. Forests
are confined to rather narrow bands bctween the levees
except in the area around the junction of the East Fork
of the Trinity River. Numerous sloughs are scattered
throughout area- 4. The trees were generally small to
nedium in size. Pasl relaetive Tnr-5:> was ¢ - @ L.
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. * .
Table 15. Eztimated abundance of shrub, tree and woody

vine species in Area 2 (Seec Figure 22).

M e o e s et - e - o w————

Sites sludied

Species 9 10 11 12
Acer nequndo . . . . . . . . ,R-0 R-LO O-F O-~F
Amorpha fruticosa. . . . . . R~LO R-0
Baccharis neclecta . . . . . . R
Berchemia scandens . ., . . . . R-0
Bumelia lanuginosa . . . . . .R o) R R
Campsis radicans . . . . . . . R-0O
Carya illinoinencis. . . . . .R-0O O-LF R O~LF
Catalpa speciosa . « « « . . . ' VR
Celtis laevigata . . . . . . .A F-A o F-a
Cephalanthus occidentalis. . . R VR
Cercis canadensis. . . . . . . VR R
Cissis incisa. « v v & o« « . . R
Cocculus carolinus . . . . . . R-0
Cornus drummondii. . . . . . . VR
Cratseqgus sp.. « « « . . . . .O-F R-0
Diospyros virginiana . . . . . R
Forestiera acuminata . . . . .LA F-LF 0 F-LF
Fraxinug pansylvanica. . . . .0 F O-F F
Gleditsia triacanthos. . . . .R-O O-LF R R-0

|
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Table 15. Continued

— e r——

Sites studied

Specieg 9 10 11 12
Ilex decidua . o o o o . . . . R
Juniperus virginiana . . . . . R R VR
Ligustrum SPes + o « « + « « R R-0O
Ligustrom sp.. . . + . . . . . R
Maclura pomifera . . .‘. . .« .0 0 R-0 F
Matelea gonocafgg. « o« + +« o« .R
Melia azedarach. . . e« . ..R R-0 R 0
Morus alba . . . . . . . . .. R R-0
Morus yvbra. . . . . . . ., . .R-O R~0 0] LA
Parthenocissis quinquefolia. . R R
Platanus occidentalis. . . . . R
Populus deltoides. . . . . . .LO LF-LA A F-A
Prosopis glandulosa. . . . . .R-O R-0 R
Quercus macrocarpa . . . . o R R
Quercuvs shumardii. . . . . . . R
Rhus toxicodendron . . «.e «» .0 o F
Rubus trivialis. . . . . . . . R-LO
Rubus Sp.. + « v 4 v 4 .+ o . ., LO 0
Salix nigra. . . . . . + . . .LF LF-LA A F-A
Sapindus saponaria ¢« + « « JO-LF F O-Lr F
Smila: bone-nor., . o C~LF 0 0
Smilax rotundifolia. . . . . .F O-F R-0




Table 15. Continued

207

——
——

Specieg

Sites studiced

Sophora affinis. .

Symrhoricacrpus orbiculatus

Tamorix gcllica. .

Ulrug arericana. .

Ulnwus crassifolia.

Vitex agnus-castus

Vitis muctsngensis

Vitis rotundifolia

Vitis SPee o ¢ « o

Zanthoxylum clava-hexculis

9 10 11 12
.R~0 o~F R~LF R-O
.LO R-LO R
. R
.0 o R o)
A F-A 0 R
. R LO
. R-O
.R
. R~0
. R

*Abundance is based upon the

- Dominant
- Abundant
Frequent

~ Occasional
- Rare

VR - Very Rare

wOmp o
|

following scale:

The letter "L" in front of any of the letters above

indicates local abundance.
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Figure 2. Vegetation zones of Texas.
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. «ybs, and small trees. Numerous running sprinags and sticams
a characteristic featvre instead of the swoumps and browd
.. onmlands of the pine forest.. The wostern cdge of (he
-3¢ of the shortleaf pine (5. ¢chinuce) ond Loblolly pine
_racda) is regarded as the wvestern bhoundary of the oak-
RGE}:Eine Lorest (Little, 1971).

secondarv _succession. According to Tharp, the various
- waes of succeession are dependent upon the prior histeory cf
.« particular area. The vegetation varics from pure pine
-anﬁs to mixed to pure hardwood (oak-hickory). The scme
--noept expounded upon in the previous section of sccondary

. :ccession may be utilized within this vegetation zone.

Fields abandoned from cultivation are often covered
~.th a dense stand of loblolly pinc, commonly referred to
+. "old field pine," in addition to sassafras, persimmon,
.4 Andropogon virginicus.

A study of grazed and ungrazed plots on two forest
*.;es within Sam Houston National Forest is swmmarized
sarnexr, 1942). An elm-oak bottomland forest study showed
‘At switchcane and Covex provided good late fall and win-
‘17 grazing when mature. It was protected during the spring
~1 summer for growth and maturation. Tf not grazed during
**e fall and winter, a thicket-like understory developed.
“rral stages developed in the following scquence: 1) weeds,

Carex, 3) switchcane, 4) palmetto, and 5) woody plants.
% the pine-oak upland forest sites, the ungrazed plots de-
"‘cased the carpet grass (which retarded tall grass growth)
‘-4 tall grasses increased causing a greater fire hazard.
i addition, pine reproduction was best under partial shade
i1 a light grass density.

lydrosere. Swamps are typically absent and Pontederia
~? Eichhornia decrease and disappear. Different taxa be-
"~ 70 involved in the formation of the various vaegetation
* “¢S up to the climax upland forest of oak-hickory.

AH—HICKORY FOREST
This forest is the westernmost extension of the Eastern

-f7iduous Forest (provided one continues to follow the zone
“*hward to the Red River and westward to include the East
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. west Cross Timbers proijecting southward). Tie bickories
.rease in nuinber vestward until ihe ocks are the doninant
«1 within the Eest and Vest Crous Timbars. The ducinnnts
. cuerens stellats - post oak, Q. warfondics - hicekjeck,

.3 carya texana - black hickory. Roiling sandhillse with

. .coms, valleys, and floodplains are characteristic.

secondary succecssion. Cn burned-over land, the dominants
. -,sess the ability to reuprout aud Fform a dence thiclet tyne
vegetation. On cut-over land, wiaen the sprouts are grancd
. livestock, grasses becowme » dominant sersl stage. 0l1d
:::ndoned fields are invaded by Fforbs (cnreops.is - 1 to 2
. ars), followed by qrasses, and tien shrubs (cassafras and
csimmon) , ultimately leading Lo a climax oak-hickory; how-
:,qg pilan and Strensky (1956) rccomeend the planting of
.05 within the zone on a field trial hasis following their
. rearch even though pines are absent in secondery succession
. thin this zone.

Hydrosere. The aquatics and marsh plants are similar
+~ those in the oak-hickory-pine. The floodplain consists
¢ different taxa (willow, cottonwood, elm, ash, pecan,
«vInut, hackberry) than found in the pinc-oak forest. The
« ;etation of the Carrizo sands was studied by McBryde

.33} and by Kral (1955).
. aSTAL PRAIRIE

The low, flat, marshy area of alluvium and sand is con-
*:lered by Tharp to be a seral stage. The dominant plants
*re¢ grasses, yet the area is invaded by woody vegectation

"1racteristic of the vegetation types along its borders.

* >1land does occur on sandy ridges and along the streams.

‘" Texas, only the Trinity and the San Jacinto rivers flow

+"%0 the Gulf through wooded bottoms. All of the other

"r<1s streams enter the Gulf by way of marshlands. The in=-
*»ion by wocdy taxa is apparently due: 1) to overgrazing,

‘0 elimination of prairie fires, and 3) to accelerated

~d dispersal of woody taxa.

~ZKLAND PRAIRIE
The Blackland Prairie received its name from the black,

%0ils derived “vom the limestone parent material. The
1 precipitat.o~ ts from woovt 30 inches in the woestern
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to 40 inches in the easternmost saction. Grasses repre-

:; tpe dominant vegotation uype even though the qrassces way
wtially obscured by tae spring, svmmer, and foll annu‘l

: ,r)l_nmul forbs in their wespective scasonal aspoct. The
.1\ grasses, such as blucesteus ( ,ndro.oaon spp.), are Acatd.-
.. vhere protected in the eostein port giving wvey to shertev
.:bqes westward - buffalc grass (Duchloc Gactyleidas) and
'},ms (Bouteloua spp.). Most of the land is in cultivation
_+n the rough, untillable land usually overgrazod.

The most intencive study of any section of the Blacklend
«virie was conducted by Dyksterhuis (1946) on the Fort VWorth
-.airie.  The research covered a 5 ycay period (1939 - 1944)
..} included a historical resume, areal description, vegete-
. .aq, succession, seasonol development and yields of princi-
11 grasses. A brief outline on ithe factors influencing the
~;etation of tne Fort Worih Prairie (Dyksterhuis, 1946;
winkler, 1915) is presented with the documentati on sources
.ncluded in the bibliography. The chronology of cvents is

. follows:

Pre Caucasian - Caddoan cultural group; a density of
one Indian per 5,000 acres.

1541 - Coronado and 29 horsemen traveled the length
of the prairie.

1700 - Strong French and Spanish influence on the
Caddoan Indians.

1750 - Wild horses became a factor.

1800 - 1850 - Plains Indians with horses modified
pre-Caucasian culture.

1841 - Earliest diary of a traveler (Kendall, 1845).

1850 - 1860 -~ Settlement by white man.

1850 - whiting (1850) describes Trinity River, the
roads, vegetation, and the area settled by
white man.

1852 ~ capt. R. B. Marcy's expedition with plant
collections from the headwaters of Trinity.
Torrey (1853) wrote the report for the botanical
part.

1854 - pPope expedition traversed north end of Fort
Worth Prairie and did not distinguish between
Cross Timbers and Prairie; described vegetation.

1854 - parker (1856) described months of June and July.

1850 - 1220 - Cr-er (193%) reculls vegetation en-
councered as a Loy,
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1866 - 1885 - Cattle trails, Chisholn and Shawnee, ran
the length.
1883 - Barbaed wire, drought, «ad Ffence-cuiting.
1800's - Scvere overstocking of ranges, drought, and
prairie fires.
1860 - 1930 - 1860: 20 acres pers mature cow/yr.
1890: 7 acrcs per mature cow/y:.
1930: 11 acres par mature cow/yr.

The early reports of expeditinns by wvhite man indicated
»rat the vegetation of the prairic was tall and luxurient
»1th grasses and in the spring, wild flovers were bountiful.
-4 the dry, hot summers, the veqctelion turned brown and the
w11d flocwers disappeared qgiving «n oppusite aspect. The
cooded areas were restricted to cicezks with game and wild-
i1fc abundant.

In the final analysis by Dyh:uicrhuis (1946) following
1he detailed plot studies, 3 groups were ccmparcd: present
condition (over the broad area studied), late subsere
(7,000 acre ranch carefully manaceca), and climax (relict
climax vegetational areas). The Lrends in the importance of
the principal grass species are presented in charts showing
annual grasses and forbs decreasing towards the climax with
serennial grasses and forbs increwusing. Stipa leucotricha
represented the dominant species in the disclimax with
indropogon scoparius as dominant in the climax.

Relations between relief, soils, and vegeztation, the
secasonal development of vegetation, and monthly yields of
principal grasses were also extensively studied and dis-
cussed.

Other papers treating the Blackland Prairie are Thomas
(1962) and Hill (1901).

WESTERN CROSS TIMBERS

A study similar to that of the Grand Prairie was also
conducted by Dyksterhuis (1948) on the vegetation of the
ﬁestern Cross Timbers. This study is of the same high qual-
1ty as that of the Grand Prairie and covered 10 years inter-

mittently. A superficial summary is presented.

The Wesizrn Crocs viwbers is divided into two areas,
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. . Main Belt and the Fringa. The Main Belt is characterized
. ped and Yellow Podzolic soils on Cretaccous strata with
.:qﬂy s0ils ond geontle relicf while the Fringe is charccteor-
_-oqd by dmmature Reddish Prairie soils on Pennsylvanian

«-ata with gravelly and rochy soils on rugged topogranhy.

:;n understory taxa differ from one belt to the other. The
ﬁdef characteristic of the Westexn Cross Timbers vegetativoly
« the presence of post oak (Quercus stella) and blackjack

4y, marilandica) but the other vegetation varies locally be-
-quse of the soils and land use.

Climax vegctoation. The climax or original vegetation
consisted of gracsses, the dominants being little bluestom
{andropogon scoperius), Indian grass (Sorchasiruam nutrrs),
and big bluesten (Androwogon furcatus). It was concludnd
hat the climax vegetation was grassland and the oaks con-
~tituted a postclimax. The ssvanna was a result of the
~daphic factors which precvented the vegetation from being a
srassland under that particular climate (climatic climax -
ronoclimax concept). This area could be considered as an
»daphic climax under the polyclimax concept. The vegetation
consicsted of tall grasses with well-spaced oaks forming a
savanna upon settlement by white man.

Floristically, 4 types of vegetation based upon soil
types werc described: 1) Quercus-Smilax - podzolic soils,
2) Quercus-Prosonis - immature Reddish Prairie soils, 3)
frosopis - mature Reddish Prairie soils, and 4) old field -
podzolic soils. The present understory vcgetation is a
grazing disclimax with oaks having increased to form a

woodland or forest.

Secondary succession. Under certain conditions, the
sSuccession may rcach the climax in 14 years through 4 seral
stages: 1) weed stage, 2) annual threeawn stage, 3) split-
beard bluestem stage, and 4) the little bluestem stage.
The threeawn stage may persist for years with unrestricted
grazing or if seeds of advanced stages are absent.

Grazing coactions, autecological studies of 14 of the
most important grasses, 4 typical points in range degenera-
tion, seasonal vegetational data, methods of study, survey
of historical literature, soils, geology, and topography
“ere discussed and intograi-d.,
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. -<;RN CROSS TIMBERS

studies comparable to thosec of Dvlsterhuizs on the West
. =55 Timbers and the Grand Prairie have not been conducted
- the East Cross Timbers or as a matter of fact, anywhere
.:e in Texas.

The early expoeditions quite often did not differentiate
. otween the East and West Cross Timbers, particularly if
..oy were north of Red River where the moszic of prairie and
+.land was not as massive in arca. The wildlile common
-~) abundant to the whole arca (Cross Timbers and Blackland
Ciairie) included bufrfalo, bear, deer, antelope, wild boirs,
sartridges, turkeys, as well as Castilian cattle and herds
: mustangs. Yet, the ranges evidently were not overgrazed
.>rroxrding to the accounts of the vegetation prior to actual
cttlement by white man.

An endemic plant is defined as indigenous or native to
‘he area and not introduced from another gecographic areca.
an endemic 1) is persistent over a small geogravhic area
from a wider distribution in the past, or 2) has evolved in
lace and is slowly expanding its range. The nature or
tiology of closely rcélated taxa may indicate the origin or
relationship of some endemics upon detailed biosystematic
ttudies. A study of the Californian endemics and their re-
.ationships (Stebbins and Major, 1965) illustrate tne type
of study which should be made in Texas, especially in re-
¢ird to the study area. The principal problem is that the
-exan species have not been studied in the depth that the
Californian taxa have been studied. The basic research still
nceds to be done before that type of study can be meaningful.
“he approach is different from the one in this report and in
‘uture studies, both should be integrated for a better under-
Standing of the role of endemics and their importance to man.

A brief, superficial summary of points that would be
Pertinent to Texas endemics is presented from the study by
Stebbins and Major (1965). The study was an "approach to
the problem of determining what floristic and ecological
Conditions promote 1) the persistence of relict swecies and
2) the origin ¢f new sp=~cins, Tre rnont satisf-~42ry approach
‘N the long run is to swvuy in cdoczil wie ecolw -cul re-

e |
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APPENDIX III

Zoological Considerations

Resource Data By

Coster, J. E., C. D. Fisher, D. D. Hall, H. L. Jones,
J. D. McCullough, A. P. McDonald, E. S. Nixon, J. R.
Singer. 1972. A Survey of the Environmental and
Cultural Resources of the Trinity River. Stephen F.
Austin University, Nacogdoches, Texas under contract
with the Corps of Engineers, Fort Worth District.

397 pp.

and

Hayes, T. R., T. R. Hellier, T. E. Kennedy, Jr. 1972.
Environmental Impact Study of the EIm Fork Region of
the Trinity River. For the Corps of Engineers, Fort
Worth District.
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D1SCUSS1ON

Rarc, Endangered, and Endewic Specics

black bear (Ursus americanus): this specics was once wi
spread in Texas, but now is found only in small nunbers |
the western mountains (Davis, 1966). According to Baker
(1956) bears persisted in East Texas at Jeast until the
1930's, and therce are a few later reports from Tyler,
Polk, Angelina, and Nacogdoches Counties. Tn the currer:
survey no evidence of bears was found and they were not
reported to the investigators by any local resident. It
is therefore very unlikely that this species now exists
anyvhere along the Trinily River.

river otter (Lutra canadensis): although no conclusive
signs of river otters were found during this inventory,
it was reported as occurring on the lower Trinity River
in Liberty County by two residents who were intervicwed,
and Davis (1966) says that 1t still occurs locally in
East Texas. A specimen from the Attoyac River in Nacog-
doches County was brought to this investigator in 1970.
This semi~aquatic carnivorous mamnal must therefore be
considered a rare inhabitant of at least the lower part
of the river.

red wolf (Canis niger): the red wolf formerly ranged
widely over East and Central Texas, as far north as the

Red River (Davis, 1966), but recent specimens from Texas
are all from the upper coastal region, centering in Chambers
County. It is difficult to gather reliable information
because this species is often confused with the coyote,
with which it apparently rcadily interbreeds. Hybrid
animals add to the problem of identification (see McCarley
1959). It 1s this investigators opinion that red wolves
could and probably do occasionally wander northward along
the lower part of the Trinity River in Liberty,County,

but conclusive evidence is presently lacking. This species
prefers open areas with adequate cover rather than exten-
sive forests.

cougar or mountain lion (Felis concolor): cougars are
known to occur with certainty in Texas today only in the
more remote parts of South and West Texas, where their
numbers are apparently dwindling. This species once
occurred throughout the state, and there are still fre-
guent unconf{irmed reports from many parts of East Texas.
Several persons who were interviewed in Liberty County
and one in hnadoerscen Countv insisted that thev nad scen
mountain Jion: or Lpeir Lracks recently. Howaver, 1n Lhe
abscncue of any convincing evidence it is considerca hichly




improbable that this spzcicy luhabibts any area clong che
Trinity Rivar toacay. Reootheloss, choexe ore noins he nie-
tats, such a5 the Cepnox Bayow opoa, vinlel covld cenecdvecbly
support a pialr of the.so auimiis. sccovding to fakor (L 3§)
the lest reliehle reopoel froin Eust Yexas vvas fro.e Angelina
County in 1927,

wood ibis (px reria orordcinn) bl nresent bruhding
rance of thay Tpticen Jan obe Unitew O ten i oppozencly
restrictaed at Jeust on a regular baoLis, to FluLJu. {(h.0.U.,
1957) . However, wocd ibhiscoer wasder widely in nid- sna
late sumuwer, reoching coaust L Younns hy Juue and thea con-
tinuing inland in many locclitics (ciovson, L4605 Vo lfe,
85G) . 'this inhert:gu_or bas found them io ke of regularv
occurrence, in small nwibers Or greops oL up to 20 iuda-
viduals all along tle Tririty Yiver, first cppesting in
nig-June. Birds Lforaan avound the CaGRL OT MLt VESs,

swalaps ana lales, bnt appasonivsy only very rorely on the
shore of the river iteeli.
roseate spoonbill (Aiain a1u1ﬂ) spconbills awnt vevy

locally atong the ceuliil aud uppoer cocet of Yewas, in-
cluding Chawbewrs Countv, anﬁ nt ogecaillered lecukions eloa-
where around the Guii to }loridd. It is possibhlie that

a feow pairs nest in the 0la River heronry (on the Trinity
Rivexr just above th:e Liberty-Charkovs county line, sce
Table 33 ). After the brouding caauon some indaviduals
wander inland, cnd can ka2 cxpected clinost onyvbzare along
the river, as far northvard as Dallas. This investi-
gator recorded a single incdividuzl along the river in
northwestern Henderson County on June 27.

Mis ,1svlppl kite (Ictinia minis ’QWiFEQi : although this
spacics i a locally cCmaon Drecciny bird in parts of
the Texas Panhandle and North-centc:l Texas, it was not
known to occur as a summer resicdent anyvhere in East
Texas prior to the vpresunt investigation. A total of 13
individuals (7 acults, S sub=adults, and 1 bird of un-
determined age} werc recorded at 8 diifereat sites along
the lower “"1nltj River, all in Liberty County axcept
for one2 site ketween Polk end San Jucinto Countics
(approximately 2 miles below Lake Livingston dam, where
2 adults and 1 sub~adult were seen). nlbhough gub-adults
(i.e., about 1 vear old) may not have been breeding, it
is probable that adults were, but no nests were found.
Mississippi kites prefer open wooded areas or scattered
trees near wacer. Thoy are kno:n to blc°d 10Cn11Y fron
th> sen't - ¢ o1 p ° o~ o o Do tho
couthern v oo 0L ) "

ot
.
‘

:
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osprey (Pandrcn haliaccusg): this swvecies is cuniremaly
widespread, brceding throughout much of North America and




336

eleevheve in Joth tve 01lA ond New Forlde However, 1t
is novhoern eoveon. oid Lovih e Leon aonh. jens have
declined sharndy in the pont 20 y..oxe. Jullf (1e66
staues thas nn deiis ' ie nhe g trccrd; o Sy Tor
Trxas, ol1iLovay e ¢ ced & report uy Showns in 1225

wideh cicimed Lhe spleves vas a vonoan it residont eloasg
the conast.  In is suswnecteod that rost suweer recovds of
csiwrys Lfrom fewas are of I ~brveoding hivds, which ins
lilely true of the tvo nalviounls crscrved during this
study on the Jowen Trinitv Piver in vunc. fiae nopecices ig
knova ficm the stete promdeviy as a migrent and winter
resident, occnrxing aleng the coest and on the lavaer
lakes and rivers. 7Tho ospey s o fish-cntivg species,
and it is thought thai its veeont docline is & cesult

argely of chlorinated hydcocaerbons (primarildy nDDw) in
its body tinsucs.

red--cochadnd woodnacker (Nurndro COM
of ity depandeasn on malare pins o
Russell, 1970), this is a voersv locad .
Texas, end alseviharo thuoughovrt its la:g_ acrons the
souiheastern United Shates,  Narelv ave suitable hahitats
found very near the Triniiv Niver, and the only popu-
lation of which tils 11\0ﬂhdonLnJ ig cvare in the gensral
area ol the rcesent inventery is ene on the north side of
Lale Livinguscvon in the Rrushy Cra k avca of Trinity
County (PRan Lay, perc. ccmia.).

ivory-billed woedpecker (C:wsanhilng princinalis): al-
thougli Wolie (19%6) considny o €hi. Jyach" extinch in
Texas, there have heen nurarcus ureonfirued <ightinos

in Lhe Big Thicket arsa of Dast Texas dvring the last
ten years (unpublished report by Fred Collins, Te:as ALl
University), the most publicized heing these of John
Dennis (Dirnis, 1967). Cwing to the iack of evidence,
many orthinologists have been unwilling to accept anv of
the recent recports as autheuntic, and some such as Dr.
Keith Arnold of Texas RA&M Uriversity (vors. comm.) end
Dr. J. %. Tanner at the lUniversity of '“crnuessee (Moser,
1972) are cervinced the upccies dees not inhabit any
site in Teoxas today. The 1vory—b1'1ﬁd voodnacker, if
not alreaecy =xtinct, mrst ceetainly ke concideved on
the verqe of extinction, »r only in Toxas hut every-
where throughout its former cange in the southcastern
United States and Cuba (see Tanner, 124Z; Deants, 1348).
In the prasent investigation a large wocooeccer Was
seen and sketched bv Lin Risner on July 12 as it flew
along the west bank of the river about 2 miles below
Highwzy 1562 in he Toom ot . avan aven of LiL -~ Gn LY.
Tnere 15 no coub WLt L. sLfodh e Y ola on ot AL on
Ivory: Dl leG voodi ctacg, ot NpLOeT Wl oatho. . L. g
unnisicrable.  IL it is to n2 argued cnat Mr. Risaorx



did not sce an ivory-bkillcd wondpeckex, then it would
have to be conecludaed that eicnex: (1) hoe shetckeoa
comzthiig h did not cee ¢t &1L, er (2) his sletca is

not o accusate repreteotation o whal he haw. 1w
personal knooledee ol My. Rioacy’s charucter and integ-
rity, and of khis neen ability s A Fizld ohweacver, loeads
me to concluawce that hadid, in {act, <ee an ivory-billcd
woodpecker. The area in a relatively undirsturbed botiom-
land forest of gsowme 12,000 scres.

SEecies of Trconomic Imvportance

Game animcls

The wmite-tajiled decr is an exircmely popular and
impoxtant game spocies elong wmost ol the Trinity River,
where it reccihzs iis largect population Gemsitico in
bottomland harcdvood fovests (sce Colling, 1661; Lay,
1965; Sceelguist eud Guecon, 1208; Stronsky and Hadls,
1962) . liany landovncrs lezse their prooerty <or dear
hunting in the fall and theore arc several leyge hunting
clubs, cuch as the arizona Crcak Wildlife Club in
Libexty County with approxinatrcly 100,000 acres and about
2,000 mombers (4. J. Cain, p2rs. comm.). Sportsmen
intervicwed often said that deer hunting a'long the midg-
dlc regionc of the river was among tho best anywvhere in
the state, and thic was also th2 opinion of M:. Walt
Daniel, the resident game hiologict in Faixfield (pers.
comm.) . Other mammals which are extcnsivelv hunted for
sport are the gray and fox squirgcels, and to a lesser
extent the asvamp and cottontail rabbits. Raccoon and
fox hunting are also very popular sporis along the
Trinity River. These animals, mostly inhabitants of
forested arens, provide many hours of recreation and
bring a considerable amount of revenue into the region.

The Trinity watershed is one of the most valuable
areas in Last Texas for breeding wood ducks. Although
these birds werz not very often scen.on the river itself,
they nest in rnodarate densitice on the wooded swaaps,
sloughs, and o:kowv lakes oa the floogwlain. Sixtv-four
wood ducks wvere counted fivinag over the river at dusk
on July 13 from an observition point near lMoss Bluff in
Liberty County, and on July 12 at Gaylor Lzke in the
Tanner Bayou area of Libexty County a total of 31 birds
were counted in the hour before dark. Several broods
of half-grown young wood ducks were seen on the upper
and middle s~ciions of the zives in early July, always
SCCOne g L sL oTaNenis.

AlLlhourm o coltha ttol s gqatnerad during this invesei-
gation Curiiyg ... cinver .ocaths, this investigator
was informed by numerous residents, and by Walt Daniel



of Fairii chatl the aow» oxers utilized foxr bresding
by vood ducers ara Jregnconied by ooy honlican of wind~Uine
wana: ol faoa Saloaly Pheouen daveh. Thoeo haov (s oro
exteasively hoplsd ond thnir porulirrty avong hupte.s
rarie with (von of tha uhiibro=taiicd daoce. b site o

Lhe Old Rivoew herenov (Uobta ) is a 1,700 acre anrk
huuting prescrve.  This very lareo swemp is Jocated about

(el

one mile veust of the »iver ana tvo miles nor:h of the
Lil:eriy--Ch. muccs county 1lince.

Fur-hecuine oniaals

T leave. d dre o e abundant in the Trinity River vatcoo-
shed (0 the movlecdge of this investigater) than thov
arc anyubore else in the state of Texaos. Dan Lo s (.“‘w.
comin.) stated {hoet wopvlltions long the Trini{v Rive.s
ware inlrodoced thoro &ror Yest Texas nomulations in the
late 1830's end carly Loa's arfor native hoevers hoa
hecn virivally cxeewrinctod fran Jant Tesas in the eorly
prart oj the century. OGiriag to procection given tham hy
lav this snocies mrdn a romerhohlo couchask clomag Lhe
Trinity River, to the poin® where they are now someiime:s
congsidm »d & nuicanco and a rost, Althouch thay havoe
valuable pelts, and t..pﬁtnm nazriits cen be oehtained {rea
the Tcxas Parks and Wildli.c Deparement, there QuNIAYS €O
be litile interest in COLﬁDlCidl trapping of bcavers
along the rivev toacy. Likewise, thece is an cpparent
lack of intcrest in exvloicing the minlk, anothor relan-
tively cowmmon fur-bearing mammal inhabiting the Trinity
River.

A third species, the introduced nutria from South
America, also has a pelt of potential comaercizl valuo
but this investigatcr is not aware of any nutrias bclng
trapped for their fur. Although rot cosmon on the river
itself, the nutria was rather frequently encountered in
marshes or lakes near the river, and on some of the
larger slow-moving tributary strcams such 2s Radimond
Crcck in lower Liberty County. At times nutria popu-
lations c2n puild vp in a morsh, lake, conal, or irri-
gation ditch to the point where the animsls bocome a
majox pect by cating 2ll of the aguatic wveqgetation, or
even crops and pine seedlings (Evans, 1870; Atwood, 1.950).

Sites of Particular Tcological Imnortance

Frcm an ecologlcal vlcwp01nt there are many val-

veble areac "1(“1!“' (e S I o b B T 2 o T R TR TR
ToaAn . e I RIS TR S o einca R
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These include: (1) the forect areca betvecnh the old
ond notr chanidele of the Eost Tork of :he 7Trinity River
in Nauinon County, at their conflucnce with the Trinity
Rivex; (2) the Bruce Snith Ranch on the ecast side ofF
the river in Henderson Count soulhivort of Yool (in
the fandacrs Creek ogcuerdl aied); (3) tha cast side of
the river in Znderson County in the c¢eneral vicinity

of Big Lake, several milers above llighway 84 crossing;
(4) the souch 51de o0i thn river in Welser Counly in

the Black Creek/%hice Oak Creck area; (5) the north
side of +he river in Walker County on the Earl Moore
Ranch in tihe Morsevhce Lakz2 arca; (C) the south and
west side o the river in San Jacinto Councy south of
FM 1127 in the Davison Ba"ou/COTLy Creck areu; (7} wost
of the woet side of the river in Libexty County betwveen
the New River Lakes Daveloprent and Sam llouatcen Lalkes
Davelopy Oxt (rpproximately tiie niddle regicn of the
river betveen llighways 105 and 152); (@) the Ten mne T
Bayou arca on the west side cf the river in Liberiy
County between llighway 162 and Capers Ridae:; and ( ) a
large forested and swampy arca on the west side of iho
river in Likarty County across [rom liows Bluff, gon-
erally fyoa ebout 1-1/2 miles ncrth of the county line
north to the Harrison and Timber Leke subdivisions.

Although the ahove sites are considered to be the
best wildlife areas along the river at the prasent time,
it should be ecmphasized that nwnerous other sitcs are
also highly valuable, including all nesting colonies of
herons and eqrets (see Table 33 ). 1In Liberty Councy
where most of the river is extensively forested on both
sides it is difficult to single out svecific sites as
being more lmpc*tant than others. However, the present
survey of the river indicates that the Tannexr Bayou area
is almost certainly the most significant and valuable
ecological area situated anywhere along the Trinity
River today. Every effort should be made to preserve it.
Culrcntgy, most of the opproximatclv 13,000 acrecs cf
forest in this aiea is owned bv the X lrbv Luwmbexr Com»any,
and the area is leased for both huntlng and grazing.
Howevoer, bLoecause of thae inac~es:ibility by road to much
of the area, it remains relative.y little disturbed by
man. It is possible thut one or more ivory-billed wood-
peckers may inhabit this area.

CONCLUSIONS

The Trinjiky Ri-ov Lies on the vestern <ége of the
Austroripzii.. bDao..2 ot anee (Draz, 1043, picnr, 1950),
cnd its avian cnd ooaalion Tavacs aie, in gonercal, byp-
1ca1 of those of the whole southeastern United States.



ABLE T.

Fishes Collected in Present Study.

Lepisosteus osseus (Linnaeus) - long-nosed gar

Dorosama petenense (Gunther) - threadfin shad

Dorosoma cepedianum (LeSueur) - gizzard shad

Notemigonus crysoleucas (Mitchell) - golden shiner

Notropis venustus (Girard) - blacktail shiner

Notropis lutrensis (Baird and Girard) - red shiner

Notropis atrocaudalus Everman - blackspot shiner

Pimephales vigilax (Baird and Girard) - bullhcad minnow

Ictalurus punctatus (Rafinesque) - channel catfish

Ictalurus melas (Rafinesque) - black bullhead

Noturus noclurnus (Jordan and Gilbert) - freckled madtom

Fundulus notatus (Rafinesque) - blackstripe topminnow

Gambusia affinis (Baird and Girard) - mosquitofish

Menidia audens Hay - Mississippi silverside

Roccus chrysops (Rafinesque) - white bass

Micropterus punctulatus (Rafinesque) - spotted bass

Micropterus salmoides (Lacepede) - largemouth bass

Chaenobryttus gulosus (Cuvier) - warmouth

Lepomis macrochirus Rafinesque - bluegill

Lepomis megalotis (Rafinesque) - longear sunfish

Pomoxis annularis Rafinesque - white crappie

Percina scierus Swain - dusky darter

Percina caprodes (Rafinesque) - logperch

Etheostoma snectabila (Agassiz) - orange throat darter

Aplodinotus grunnicas Re{incsque - freshwater drum
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TABLE II. Checklist of Species Found in Carza-Litile [lm Reservoir
and Elm Fork Trinity Drainaye by Eonn (1956) and Lamb (1457).

Lepisosteus platostoma Ralinesque - shortnose gar

Lepisosteus productus (Winchell) - spotted gar

Lepisosteus osseus (Linnaeus) - longnose yar

Dorosoma cepedianum (LeSueur) - gizzard shad

Astyanas fasciatus (Cuvier) - banded tetra

Ictiobus bubalus (Rafinesque) - smallmouth buffalo

Carpicdes carpio (Rafinesque) - river carpsucker

Mineytrema melanops (Rafinesque) - spotted sucker

Cyprinus carpio Linnacus - carp

Notemigonus crysoleucas (Mitchell) - golden shiner

Opsopoeodus emiliae Hay - pugnose minnow

Notropis atherinoides Rafinesque - emerald shiner

Notropis umbratilis (Girard) - redfin shiner

Notropis lutrensis (Baird and Girard) - red shiner

Notropis buchanani Meek - ghost shiner

Notropis venustus (Girard) - blacktail shiner

Notropis brazosensis Hubbs and Bonham - Brazos River shiner

Hybognathus nuchalis Agassiz - silvery minnow

Hybognathus placita Girard - plains minnow

Pimephales vigilax (Baird and Girard) - bullhead minnow

Campostoma anomalum (Rafinesque) stoneroller

Ictalurus punctatus (Rafinesque) - channel catfish

Ictalurus melas (Rafinesque) - black bullhead
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TABLE IT. Checklist of Species Found in Garza-Little Elm Rescrvoir
and Elm Fork Trinity Drainage by Bonn (195G) and Lomb (1957).

(continued)

Ictalurus natalis (leSveur) - yellow bullhead

Noturus mollis (Mitchell) - tadpole madtom

Noturus nocturnus (Jordan and Gilbert) - freckled madtom

Fundulus notatus (Rafinesque) - blackstripe topminnow

Fundulus kansae Gorman - plains killifish

Gambusia affinis (Baird and Girard) - mosquitofish

Roccus chrysops (Rafinesque) - white bass

Micropterus punctulatus (Rafinesque) - spotted black bass

Micropterus salmoidoes (Lacepede) - largemouth black bass

Chaenobryttus gulosus (Cuvier) - warmouth

Lepomis cyanellus Rafinesqua - green sunfish

Lepomis macrochirus Rafinesque - bluegill

Lepomis humilis (Girard) - orangespotted sunfish

Lepomis microlophus (Gunther) - redear sunfish

Lepomis megalotis (Rafinesque) - longear sunfish

Pomoxis annularis Rafinesque - white crappie

Percina caprodes (Rafinesque) - logperch

Etheostoma chlorosoma‘(Hay) - bluntnose darter

Etheostoma gracile (Girard) - slough darter

Etheostoma barratti Holbrook - scalyhead darter

Etheostoma spectabile (Agassiz) - orangethroat darter

Aplodinotus grunniens Rafinesque - drum
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(Schedonnardus paniculatus), Buffalobur (Solaman rostioium)

and Croton sp.

HAMMALS - Trapping, utilizing mostly Shoyman live traps and a
few Museum-Special snap-traps, was accomplished in 5 divierent
ecologic associations: (1) Mesophytic Forest, (2) 0ld-Field
Grasses (eradicated foresi and disturbed prairic grasses),

(3) Blackland Prairie Grasslands, (4) Bare-soil (bull-dozed
forest) and (5) cross-timber forest. Sampling compriscd 745
trap-nights. Trapping yielded 49 specimens representing 5
genera. Collections were taken in the flood-plain Lo the

terraces. Trapping disiribution is presented below in tabular

form.



NUMBER OF TRAP NIGHTS AND CATCHES IN DIFFERENT

ENVIRONMENTS

BARE SOIL
MESOPHYTIC (BULL-DOZED OLD-FIELD BLACKLAND
FOREST) CROSS TIMBERS GRASSES PRAIRIE
Trap-Nights 47 47 25 ERADICATED DISTURBED
21 47 25 MESCFYYTIC 50
21 ( ( FCREST 50
21 1 Peromyscus 19 Sigmodon a7 50
15 near bull- 3 Peromyscus 23
dozed 2 Mus 38 (No catch)
trees) 2 Rettus 15
_1 Rzitnrodontomys) SLIGHT STRESS
(6 Sigmodon 50
= 27 specimans 1 Musj
(5 Sictedon
7 specimens 1 Razivs
2 Mas
i Fercmyscus)
9 spacirens
RELATIVELY
UMD ISTURTED
&d
0
(2 Sigrodon
7.5
9 soigimens
TRAP NIGHTS 125 94 50 176 3CC
SPECIMENS 0 3 27 7 i8



The cotton rat (Sigmodon) is highly adaptable and occurs in
both disturbed as well as relatively undisturbed areas as long
as grassy cover is available. The Norway Rat (Rattus) and the
House Mouse (Mus) dwell near human habitations. The Harvest

Mouse (Reitliralontomys) 1ives in both grassland and open forest

especially savannahs. The Deer Mouse (Peromyscus maniculatus)

is chiefly a dense forest inhabitant.

According to Blair (1950) and Burt and Grossenheider (1964)
there are about 45 species of mammals in the Elm Fork region.
However, many of the original habitats have been decimated or
greatly modified by human activity and there are probably less

than 40 mammalian species remaining. The signs of Beavers

"(Castor) are common along the Elm Fork. In addition the Muskrat

(Ondatra), Armadillo (Dasypus), Raccoon (Procyon), Opossum
(Didelphis), Swant Rabbit (Sylvilaqus), Striped Skunk (Mephitis),
two species of squirrels (Sciurus) and the Gray Fox (Urocyon)

are typical inhabitants of the mesophytic forest.

AMPHIBIA - About 12 species of Amphibia are reported from the Elm
Fork region (Conant, 1958). Two very interesting tree-frogs live
in ponds and swamps adjacent to the Elm Fork, the Green Treefrog

(Hyla cinerea) and the Gray Treefrog (Hyla versicolor). A1l

amphibian species are dependent on rather high humidity micro-
climates for completion of their 1ife cycle.
REPTILES - About 44 species of reptiles are reported from the Elm

Fork region (Conant, op. cit.). The Cottonmouth (Agkistrodon
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piscivorus), Pigmy Rattlesnake (Sistrurus miliaris), Garier

Snake (Thamnophis sirtalis), Diamond-Backed Water Smake (Matrix

taxispilota), the Blotched Water Snake (N. erythrngasicr), the

Broad-Headed Skink (Eumeces laticeps), Five-Linad Skink

(E. fasciatus) and the Ground Skink (Lycosoma latcrale) are all
high humidity water and forest species. The same is true for
eight of nine species of turties which occur in the Elm Fork
region.

BIRDS - Pulich (1961) reports that about 320 species of birds
occur in the study region. Texas lcads all other states in
varieties of birds, about 500. Some 43% of the Elm Fork avi-
fauna are migratory species which 'stop-over' along the meso-
phytic forest in particular during spring and fall. Many
migratory and resident birds are spectacular: the gaudy Painted-
Bunting, Promonothary Warbler, Red-Tail Hawk, Belted Kingfisher
and the Great Blue Heron. The giant Pileated Woodpecker was

exterminated by man several decades ago.



APPENDIX IV

Geological Considerations
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R. D. Hyatt, M. L. Scott, S. A. Skinner, D. Gillette,
J. T. Thurmond. 1972. Environmental and Cultural
Resources Within the Trinity River Basin. Southern
Methodist University, Dallas, Texas under contract
with the Corps of Engineers, Fort Worth District.

306 pp.
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Introduction

The northern portion of the Trinity River Bosin includes
bedrock of Pzleozeoic and Masozoic age sodimnentns. TIn the
northwestern cxtraeme of the basin, the older rermian sadi -
ments are overlain conformably by Pennsylvanicn/Mississippisn
age carboni:tes and clastics. At the zuriace, these dip toward
the northwest at a shallow angle, the outcrops trending rouvgh-
ly north-south. To the esst and south, Cretaceous sediments
lap unconiormibly onto the oldcr Pulcozoic rocks. Thesc
Cretaccous rocks are the oldest Texas remnants of the series
of deposits accumulated during the retreut of the sea during
the Mississippi Embayment. Beginning with Lower Cretaceous
sedinents in the north, the Trinity River passes over progres-
sively younger Mesozoic &nd Cenozoic sediments to the south.
All were deposited as sediments on the margin of the Gulf
Coast Geosyncline. 1In the subsurface the formations general-
ly thicken considerably toward the Gulf, opproaching geo-
synclinal proportions at depth.

Paleozoic topography is variable, consisting largely of
limstone~-capped uplands standing as remnants of the once con-
tinuous veneer of the carbonazte-shale-sandstone cover. From
the Lower Cretaceous southward and castward, topography con-
sists of sets of gently rolling hills trending more-or-less
perpendicular to the course of the Trinity River and forming
long continuous cuestas on the up-dip sides of the exposures.

General Stratigraphy

Except for the Late Paleozoic sediments (Permian and
Missippian-Pensylvanian) in the northwestern corner of the
basin, surface exposures include a progression of Early Cre-
taceous formations in the north through a more-or-less com-
Plete representation of Tertiary formations to the south.
Correlation is largely biostratigraphic rather than struc-
tural or lithologic.

A fair number of detailed stratigraphy papers have been
published, although no single account has replaced the over-
31} treatments of Dumble (1918) and sSellards, et al. (1932).
“early all sedimentary rocks in the basin can be categorized
88 lowland terrestrial, shoreline, or near-shore c¢enosits
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vhere the formations crop out at the surface. PFor this ron -
son, all formetions arce potentially important for their los-
si1 content, since these envirecaments are the most likely to
accumulate organisms in abundunce. Especially important. 1o
palcont ologists and s:tratigraphers are the following: tiho
permian “red-beds" region in the northwestern section of Lhe
bnsin for their termrustrian Puleoroic maphibians and xoptiloe:
(only a couple localities clsewhere in the world have proven
as productive aud as important to vertebrate evolution); the
power Cretaccous formations in the northern and western port
c¢f the basin for their occasionazl ancestral mammal content;
the Upper Cretaceous formations which were deposited in a
shallow sca, for their invertebrate content, and for theuir
Jarge marine reptiles; the Paleocene-Cretaceous formational
contact for purposcs of correlation with other regions of

the world; the Eocene and Middle Tertiary sediments for their
invertebrate and vertebrate fossils; and the Quaternary forma-
tions, especially of Dallas and surrounding countics for
their abundant vertebrate faunas of Pleistocenc age.

A detailed account of all the formaticns in the basin
is not feasible for this report. However, a general descrip-
tion of the formations of each age group follows:

Quaternary: strandline and nearshore deposits of Pleis-
tocene age; stratigraphy poorly understood, hased on coast-
line terrace levels according to sea level fluctuations dur-
ing the last 2 million years; outcrops few: the area has been
poorly surveyed for fossils; paleontology includes a poor
representation of typical Pleistocene vertebrates and snails.

Middle and lLate Tertiary: Oligocene, Miocene, Pliocene
sediments, including a variety of terrestrial, shoreline,
and nearshore deposits; stratigraphy incompletely understood,
based in large part on vertebrate fossil correlation with
continental Tertiary deposits, especially in north Texas
sediments and in Kansas/Nebraska Tertiary sediments; outcrops
few; carly paleontological literature reflects a serious
competition for vertebrate fossils with deliberately poor
descriptions of localities; the few definitely known locali-
ties have been largely covered by aggradation during historic
times due to agricultural and lumbering practices; the area
has produced a large number of Tertiary fossils, now housed
in many mijor museums around the country, without locality
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data; a concentrated survey for old and new localitice in
this area is a must if previously recovercd fossils ave to
retain any value.

Early Tertiary: Eocenc and Paleocenc near-chore aned
terrestrial deposits; abundance of invertebrate fossil in-
formation, especially important to stratigraphy; only a
fow reported known sites of vertebrate fossil recoverics:
potentially extremely important for its vertebrate con--
tent; the fossils are known to exist, but few concentrctod
efforts aimed at finding the localities have hceen concucuted;
outcrops few and difficult to recach in many pluces because
of thick vegetation cover.

Included in the area of early Tertiary sediments is the
region of the proposed Tecnnessce Colony dam in Anderson and
Freestone Counties (see figures 15 and 16 for references and
geology). This area is potentially the most important
region in the basin with proposed construction projects.
Tehuacana Creek, just north of the proposed dam site, has
produced an abundance of invertebrate fossils, with many
important type localities in the creek's drainage, all very
important to stratigraphy. Moreover, there is a possibility
that Eocene or Paleocene vertebrates are likely to be un-
covered. Any vertebrate remains should be excavated at all
cost, for here lies a possible Eocene or Paleocene verte-
brate locality unique to all the world; only 4 or 5 othcr
areas in the world have produced Paleocene vertebrates in
any abundance, a situation which accounts for a poor under-
standing of early mammalian evolution.

Upper Cretaceous: Largely near-shore and offshore
deposits of sandstones and limestones; stratigraphy fairly
well known owing to abundant fossil content, especially
foraminifera; includes occasional recoveries of large
Mesozoic marine reptiles, important as representatives in
an intermediate geologic and geographic position comparecd
to areas of more abundant vertebrate recoveries; numerous
type localities for invertebrates.

Lower Cretaceous: Near-shore and terrestrial deposits
of sandstones, shales and limestones; stratigraphy poorly
known for general lack of study and paucity of fossil material
collected; fossil content in recent years has proven exceed-
ingly productive for important groups of vertebrates (sce
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various papers by Slaughter and Thumsond); important esuwecsal-
ly for eerly mammnal recovevices; probably the poorest kn i
yegion in the basin for its Fossils despite the potentinl
importance of Early Cretaceous fossils to paleontologists

and stratigraphcrs.

Pennsylvanien-Mississinpian:  Largely offchore car-
bonates (limestone reefs), shales snd sands; in the basin,
these arc an eslension of & massive reef-complex to the
south; many importani invartebrates have becen described
from the areas to the gouth, while a lesser awmount of con-
centration in the formations within the basin have yiclded
a small number of fossils; potentially important as a mzjor
tie-in with other continental Pennsylvanian scdiments to
the north.

Permien: Extends barely into the basin; includes a
‘dominant terrestrial "red-bed" facies which has produccd
abundant numerous important terrestrial vertebrates; early
locality duata for this region is particularly difficult to
decipher, when published, owing to a past of jealousy and
possessiveness for the extremely important amphibian and
reptile material recovered in the area.

Pleistocene Terraces of the Trinity River

Although the remnant terrace system along the Trinity
River has been well studied in places (notably in Dallas
County) little information has been gathered concerning
Pleistocene terrace geology and paleontology along the
river's entire course. Three remnant terraces are general-
ly recognized, each with consistent elevations above pre-
sent floodplain (conventionally numbered at T-0), and with
distinct vertebrate and invertebrate faunas (Fi_.. 16).

The terrace geology is poorly understood with respect
to sources for alluvial material. The most consistent mep-
ping of terraces on the Trinity River relies on elevations,
as follows:

T-0 Trinity River modern floodplain, approximately
20 feet above normal water level,
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T-1 First terrace, often incoinpletely preservad owing
to erosion; approximutely %0 feet above river
level.

T-2 Second terrace, generally present but nob in
full section; approximately 70 feet wbove river
level.

T-3 Third terrace, never yect found in full section
with associated founa; often present as a cap
on T-2 consisting of basal gravels and cobbles;
difficult to rccognize; miniimun 20 feet above
river level.

The ages of the terraces have becn wecll established by
faunal correlation and by radiocarbon dating:

T-0 5,000-2,000 B.P. (before present) to present;
totally modern fauna.

T-1 10,000 B.P. to 4,000 B.P.; essentially modern
vertebrate and snail faunas.

T-2 50,000 B.P. to 10,000 B.DP.; early and middle
Wisconsin age faunld; many extinct species;
common mastodon, mammoth, bison, camel, hoxrses,
extinct deer, extinct giant land tortoise,
extinct ground sloth.

T-3 In excess of 50,000 ycars before present; no
associated fauna known.

These terraces have produced some of the best faunas
for the late Pleistocene of North America. 1It is very likely
that concentrated prospecting by expericnced paleontologists
will produce more (and hopefully better) terrace faunas
south of Dallas County (Henderson County contains the only
other well studied T-2 fauvna in the south Trinity River
drainage -- Stovall and McAnulty 1941). If the meagre,
albeit important, information regarding the Trinity terrace
is to retain any value, further exploration and mapping are
essential, especially in areas to be excavated by construc-
tion or areas to be flooded.
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TABLE 1 continued

County Abstract Locality Total

Number Localities
BHunt 180 1l
Parker 4, 74, 211, 347, 363 5
Tarrant 4, 11, 15-19, 24, 48-50, 70, 71, 74, 89-92, 94,

111, 112, 148, 151, 155, 161, 185-189, 191, 196,

203, 205-208, 211, 215, 216, 219, 221, 222,

230-233, 248, 249, 256-260, 265, 283-288, 292,

293, 324, 325, 327, 348, 351, 352, 359, 363,

380, 381, 383, 390-402 es

Dallas 10, 13, 84, 110, 150, 156, 162, 167, 171, 174-176,
212, 220, 226-229, 242, 243, 245-247, 261, 291,
294, 295, 298, 321, 333-335, 348, 3€2, 364, 3567,

371-373, 387-389 42
Rockwall 21, 22, 78, 154, 166, 181, 322, 337, 353, 362,

366, 385 12
Kaufman 25, 58-60, 130, 131, 143, 144, 173, 225, 330, 362 12
Johnson 4, 74, 202, 217, 234, 352, 403 7
Ellis 7., 8, 73, 157, 163, 224, 236-238, 262, 302-304,

334, 339, 368-370 18

Hill 3, 352, 405 3



cushman, J. A., 1932, Teritulnria and Reloted Forms from fie

Cretaceous, Cushimin LAwOX.atory Foraminifera Rescaryeh

Contributions, vol. 8, Part 4, pp. 86-%7, 1 pl.
(Contribution 124).

Abstract: Clarification of a group cf similar forarani-
fera and descrivtions of new forms; important to strat:--.
graphy; two type localities in basin.

Localities:

(78) Collin County, 5.1 miles from Josephine alony tho
highway to KNevudea.

(79) Navarro County, 6 miles east of Corsicana.

cushman, J. A., 1%40a, Amnrician Upver Cretacenus Foraminiicra
tory Foraminifers Reucarcch Contrabuticens, vol. 16, pPari
4, pp. 75-96, ilius. (Cohtribution 223).

hbstract: Discussion of the foraminiferazl population
of these genera in the Upper Cretacecus sediments of
North America; four type localitics in basin.

Localities:

(80) Navarrec County, clay pit 2 miles south of Corsi-
cana Court House,

(81) Limestone County, Mexia highway at forks of
Wortham Road, 2.8 miles east-southeast of Cooledge.

(82) Navarro County, road ditch 3.5 miles nortiwest OF
Union Seminary School, 4.3 miles south-southcastc
of Corbet.

(83) Grayson County, on road at north edge of White-
right, north-facing slope of branch valley.

Cushman, J. A., 1940b, American Upper Cretaccous Forarinilora
of the Family Anomalinidae, Cushman Laboratory fFora=ini-
fera Research Contributions, Vvol. 16, Part 2, pp. Z7-40,
illus. {Contribution 218).

Abstract: Descriptions of representatives of this
family, some of which are particularly useful as :
fossils,

naex
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Localities:

(864) Roadcut, south side of U.S. highuay 80, 2 feetil
above sidewalk, opposiite Catholic school, 3.8
miles west of Union Station, Dalles, Dallas
County.

(85) Novth of Sulphur Creek, 2.3 miles southeast of
Gober, Fannin County.

(86) 2.6 miles east of Burry, on roed to Corsicena,
Navarro County.

cushman, J. A., 1941, Awmerican Upper Cretaceous Foraminifera
Belonginy to Robulus and Related Generca, Cushman Labora-
tory Foraminifera Research Contributions, Vol. 17, Part
3, pp. 55-69, illus. (Contribution 230).

Abstract: Discussion of the Robulus group of foramini-
fera from the Coastal Plain Cretaceous; one definite
locality in basin.

Localities:
(87) Limestone County, Mexia highway at forks of
Wortham Road 2.8 miles cast-~southeast of Cooledqge.

Cushman, J. A. and C. I. Alexander, 1930, Some Vaginulinas
and Other Foraminifera from the Lower Crectaceous OF
Texas, Cushman Laboratory Foraminifera Research Con-
tributions, vol. 6, Part 1, pp. 1~10, 2 pls. (Contri-
bution 87).

Abstract: Discussions of forams of this type, with
descriptions of five new species.

Localities:

(88) Near the Fort Worth-Denton contact, 1.5 miles
west of Krum, Denton County.

(89) 1In the Denton, 5 miles south of Fort Worth,
Tarrant County.

(90) 1In the Weno, 5 miles south of Fort Worth,
Tarrxant County.

(91) At Cragins Knobs, 6 miles west of Fort Worth,
Tarrant County.

(92) At Lake Worth Dam near Fort Worth, Tarrant County.

(93) West of Sanger, Denton County
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Camen, J. A, and E. R. Applin, 1946, Some Foraminiicvi of

. the Woodbine Age from Texas, Missisoippi, A2lobhewt ang
Gecorgia, Cushman Laboratory Foraminiisra Foreorch Con-
tributions, vol. 22, Part 3, pp. 71-76, illuz. {(Conl:ii-
bution 279),

Lhstract: Clarification of several forms, and descrip-
ticn of four new srecies.

Localities:

(94) "in a valley tributary to the Trinity River ncac
the east edge of Tarrant. Couniy; a four foot ox-
posurc below ledge of fossiliferous "Torrint"
limestone in creek bank, 50 fcet south cf dike of
carthen stock tank and about 600 feet north of
Dorothy Switch."

(95) "from an eroded hillside along old highway ap-
proximately 2 miles east of Whitesboro, Grayson
County."

(96) "exposed on a hillside above a cmcll pond, 0.9
mile south 45° west of the center of Loy State
Park Lake, 2 miles southwest of Denison, Grayson
County."

Cushman, J. A. and E. R. Applin, 1947, Some New For.minifera
from the American Cretaceous, Cushman Laboratory Fora-
minifera Research Contributions, vol. 23, Part 3,

PpP. 53-55, illus. (Contribution 293).

Abstract: Description of six new species.

Localities: 3

(97) 3 1/2 miles southeast of Gordonville, Grayson
County.

(98) 2 miles east of Whitesboro, Grayson County.

Cushman, J. A. and N. L. Thomas, 1929, Abundant Foraminifera
of the East Texas Greensands, Journal of Paleontology,
Vol. 3, No. 2, pp. 176-1%94, 2 pls.

Abstract: Description of the East Texas Eocene foramini-
feran fauna; one locality in basin.

Localities:

(92) Anderson Cnunty, one mile north of Elkhurt near
the railroud at Hopkins £uult.
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j1ay.,

Hay,

0. P., 19241a, Description of Scme Fossil Vertebrates
from the Upper Miocene of Toxas, Biological Society of
Washington Proceedings, Vol. 37, pp. 1-19, 2 figs.,

6 pls.

hbstrect: Description of scveral new species of large
Miocene vertebrates, all tvpe locelities outside of
basin (mainly Grimcs County):; note on 4 collection
from Cold Spring, San Jacintc County.

0. P., 1924b, The Plcistocene of the Middle Region of
Norih America and Its Vertebrated Animals, Carnegie
Institute of Washington Publication No. 3227, 385 pp.,
5 figs., 29 maps.

Abstract: An exhaustive work giving a run-down of
Pleistocene localitics for euch of 19 categories of
large vertebrates, with discussion and anslysis; a
starting point for all work in Pleistocens vertebrate
palcontology. Analysis of the Pleistocene in the
Trinity River Valley; analysis of distribution maps
for 29 cateyories of large Pleistocene vertcbrates:
localities for euach animal.

Localities:

(149) Mastodon, Cooke County, in surficial deposits
at Gainesville.

(150) Mastodon, Dallas County, in city limits of Dallas;
Lagow gravel pit; gravel pit south of Dallas;
near Wilmer under a bridge over a stream.

(151) Mastodon, Tarrant County, vicinity of Fort Worth,
north side of Trinity River north of Fort Worth,
a junction of Trinity River and Little Fossil
Creek, 5 miles east of Fort Worth.

(152) Mastodon, Trinity County, near Clapps Ferry, 10
miles west of Trinity.

(153) Mastodon, San Jacinto County, one mile below
Drews' Landing on the west bank of the Trinity.

(154) Elephas columbi, Collin Countv Panther Creek,

2 miles south of Rock Hill; gravel pit near
McKinney.

(155) Elephas columbi, Tarrant County, no definite

locale.
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{(156)

(157)
(159)
(159)
(160)
(LG1)

(162)

(163)
(164)
(165)
(166)
(167)
(168)
(169)
(170)
(171)

(172)
(173)

(174)
(175)
(176)

Llerhrn col v, Detlan Counly, vacinus v g
Josatiiies, e b nides sovth oF Pallas oiog o

Miscouasy, Nemeaen ana 1exan Rodlrocd.

Dievirr cutvr i, Bl Catity, no drdapy s e 7
hewe o ity - Dovoern CowrLY, Ny oy g,
Voo ceona iy Brinaty Conaty nane oy,
Bt oo T, }_“u‘a}: County, i oa aravel o,y
Plophe s, s soto ) arsent Coundy, near posry

\*.’(,rth, in grived prt 1.5 mlles seuthwest of
Fort Werth.

ngpn _m:_vnflqr Rl las County, an ballaw, o

a gravel pst olong Trindty River 4.5 wilon oo
of Dallas; variovas olong Trinsty Iver.

Blephrs hiseveter, Dllis Coanty, in the Leo o

a sircam nenr wWasahachie

Miephers Linorslor, Polk Lounty, in a gravel pri
near Onalashi.

Elephaout, species andeterminant, Dentoa Count -,
5 miles from Denion.

Elephant, spccies indeterminsnt, Collin County,
in a gravel pit ncar McRiiuey,

Flephant, specics indeterminant, withain city
limits of balleas.

Elephant, specice indeterminant, Navarro Coun’l ),
somewhere near Dawson.

Elephant, spccies indeterminant, San Jacinio
County, a mile below Drews' Landing on Trin::,
River.

Eguus, Denton County, 6 miles northeast of Lonton,
Equus, Dallas County, newly opencd Lagow it o ¢
mile north of the old pit and in city limits.
Equus, Anderson County, from Palestine.

Equus, Trinity County, White Rock shoals at ihe
mouth of White Rock Creek.

Camel, Dallas County, in Lagow Pit in Dallas.
Deer, Dallas County, Lagow Pit.

Extinct bison, Dallas County, Lagow Pit in Puolluy,
in the vilbig sand pit east of Dallas near i.oc=
Creek.

Heaslip, W. G., 1968, Cenozoic Evolution of the Alticcstate
Venericorids in Gulf and Lkast Coastal North Amorica,

[alie

Palaeontographica Americana, Vol. 6, No. 34, pp. "=

135,

28 figs., 29 pls.

252



(215) A northwestward facing slope two miles north of
HDandley, Tarrant County.

(216) on a south facing slopa 200 yards north of U.S.
highway 80, on the Wadcll Ranch, 1.5 miles cast
of llandley, Tarront County.

(217) On a southwestward facing hill about 1 mile cast
of Burleson, Jolmoon County.

McNulty, C. L., 1963, Teeth of petnlodus alleghoniensis
Leidy from the Pennsylvanian of Noxth Tenas, Texas
Journal of Science, Vol. 15, pp. 351-353, illus.

Abstract: Note of the first formal recognition of
these late Paleozoic shark teeth in the Texas area,
with descriptions.

Localities:

{(218) In the quarry of the Wesco Corporation, 4 1/2
miles northwest of the town of Dridyeport, Jack
County (Wise ? County) Texas.

McNulty, C. L., 1964, Hypolophid Teceth from the Woodbine
Formation, Tarrant County, Texas, Lclogae Geologiae
Helvetiae, Vol. 57, Part 2, pp. 537-539, 1 pl.

Abstract: Descriptions of several rare fossil ray
teeth of Late Cretaceous age.

Localities:
(218) In low cuts along road to Central Airlines

Operations Hangar, Southwest International
Airport, Tarrant County.

McNulty, C. L. and G. Kienzlen, 1970, An Enchodontid Mandi-
ble from the Eagle Ford Shale (Turonian), Dallas County,

Texas, Texas Journal of Science, Vol. 21, pp. 447-451,
illus.

Abstract: Discussion based on the recovery of a
large Cretaceous fish, with comments regarding osteo-
logy., distribution and functional anatomy.

Localities:

(220) On. the south bank of the Trinity River, at a
point about 100 vards ezst oI the Loop 12 bridge
1n west-central Dallas Councov.
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from the abandoned Bachelor schoolhouse; in urrnonr--
mast portion of scveral gullies which driin nostn-
west into Little Nich Point Creck, noxth--ceniril
Kaulman County.

Meier, R. W., 1964, Gzology of the Britton Quadrangle, Dallas,
Ellis, Johnzon, and Tarvant Counticn, Texas, thosis,
Department of Geological Sciences, Southern Methodiui
University, Dallas, Texas, viii + 24 pp., 3 text-figs.,
geological map.

Abstract: Includes scveral detuiled measured scctions.

Localities:

(226) 3.0 miles duc west of Cedar Hill, 0.3 mile castl
of the quadrengle's limits, just north of Mans-
field Road, Dalles County.

(227) 3.4 miles duc west of Cedor Hill along Ragget
Branch, 0.4 mile north of Mansfield Roacd, Dallas
County.

(228) 4.3 miles south 80° west of cedar Hill, 1/2 mile
west of Anderson Road, just north of Mansfield
Road, Dallas County.

(229) 0.9 mile south of Munsfield Road, just west of
Boss Copz Rcad, Dallas County.

(230) 2.3 miles north of Britton, just cast of Sutton
Road along an unnamed tributary of Mountain Creek,
Tarrant County.

(231) 0.9 mile south of Webb along Bowman Ranch on the
Webb-Mansfield road, Tarrant County.

(232) Along an unnamed tributary of wWalnut Creek, 1.9
miles north 30° east of Mansfield, Tarrant County.

Meyer, W. G., 1939, stratigraphy and Historical Geology of
Gulf Coastal Plain in Vicinity of Harris County, Texas,
American Association of Petroleum Gzologists Bulletins,
vol. 23, No. 2, pp. 145-211, 8 figs., including index
and paleogeography maps.

Abstract: Comprehensive study of the sediments of
late Tertiary age in the vicinity of Harris County,
with extended discussion of paleogeography. No
measured sections.
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uichael, Found Yousry, 1971, Studies of Foraminifera from
the Comanchean Series (Creoticcous) of Taxas, Pnh.D.
thesis, Department of Geological Sciences, Southern
Metbhodisl University, Dallas, Texits, vili 4+ 87 pp.,
7 text-figs., 7 pls.

Abstract: Regional stratigriphic study with palco-
environmental interprecations based on foruminifera;

21 lociélities in bhasin in Denton, Tuvrvent, Cookz,

Parker, Crayscn, Johnoon, Cocyell, and McLennan Countices.

Moreman, W. L., 1%42, Pclcontology of the Eagle Ford of
North and Central Texas, Journal of Paleontology, Vol.
16, No. 2, pp. 192-220, illus.

Abstract: Paleontological distribution and paleogceo-
graphy of the common &mmonites, clams, and oysters of
the Eagle Ford Shuale in north central Texas; mainly
biostratigraphic.

Localities:

(233) 2.25 miles east of Tarrant, Texas, railway
station (measured along railroad tracks) just
north of the railroad trestle on a small tribu-
tary of the Trinity River, Tarrant County.

(234) 4 miles south of Alvarado, Texas on the east
side of the Waco highway, Johnson County.

(235) 4 miles east of Whitesboro, Texas, 0.25 mile
south of the Whitesboro-Sherman highway, Grayson
County.

(236) 0.5 mile east of the Britton-Midlothian highway
2.7 miles south of the Britton, Texas railway
station in small ravines cut in the westward
facing slope, Ellis (?) County.

(237) 4 miles south of the Britton, Texas railway
station on the Midlothian highway in a ravine
east of the road, Ellis (?) County.

(238) 100 yards east of the bridgye on the Britton-
Midlothian highway at a point 4.4 miles south
of the Britton railway station, Ellis (?) County.

(239) In a small ravine just south of the Lewisville-
Hebron road 3.5 miles east of the Lewisville rail-
road station, Denton County.
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(240) In bluffs on Indian Creek 5.5 miles cast of the
Loewisville railwey station on the Rebron road;
oinc hluff is near the road on the south side, the
other ig 0.5 wmile couth of the rocd, bDanton County,

(241) Tn & smzll ravine 100 yexrdr north of the Prosp:zr-
Denton rood 3 miles wesl of Prespar, Texes, Denlon
Countly.

(242) 6 milas northwest of the central busincss block
of Irving, Texas, or 3.2 miles north of Sowers,
Texas, where a tributory of Hackberry Creek formsz
a low bIuif on the cdst side of the rooa, Dallas
County.

(243) 4.35 miles north of Sowers, Trxas, where the
Sowers-Coppell road turns right (c2st) one mile,
and 0.5 mile north of the road on a tributary of
Hackberry Crecek, Dallas County.

(244) 3.4 miles southeast of l'otrtsboro, Texas on the
Whitesboro road, Grayson County.

(245) 1.4 milc east of Carrollton, Texas in an exposure
on the north side of the road on Rawhide Creck,
Dallas County.

(246) In a tributary of Huckberry Creck about 0.25 mile
west of the Hackberry-Irving road, 1 mile south
of the intersection west of the Dallas-khome high-
way, Dallas County.

(247) On the south bank of the Elm Tork of the Trinity
River at a point wherc the railroad north out of
Irving, Texas crosses the river, Dallas County.

(248) One mile south of Arcadia Park, Texas, Tarrant
County.

{249) Two miles west of Arcadia Park, Texas, Tarrant
County.

Overmyer, D. O., 1953, Geology of the Pleasant Grove Area,
Dallas County, Texas, thesis, Department of Geological
Sciences, Southern Methodist University, Dallas, Texas,
iii + 11 pp., 3 text~figs., geological map.

Palmer, K. V. W., 1937, The Claibornian Scaphopoda, Gastro-
poda, and dibranchiate Cephalopoda of the Southern
United States, Bulletins of American Palcontology,
vol. 7, No. 32, in 2 parts, 730 pp., 91 pls.
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(259) Santa Fe railroad cuts, 8 miles southwest of
Fort Wortih, Texrant Couuty.

(260) Feltz Ranch Quarry on Rocky Creck approximately
6 milecs soutlhwest of lort wWorxth, Tarrant County.

pessagno, E. A., Jr., 1967, Uppcr Cretaccous Planlitonic
Foreaini fera from Lhe Western Culf{ Ccastal Plain,
Palacontographica Americanua, veol. 5, No. 37, pp. 245-
445, 63 figs., 101 pls.

Abstract: Extensive mouograph.

Localities:

(261) scony Mobil 0Oil Co., Field Research Laboratory,
Dallas Core of type lagle Ford, 5.2 miles south
of the old Eagle Ford station on the Texas
Pacific Railroad: 3.5 miles south of Arcadia
Park, 10 miles north northwest of Britton and
12.5 miles southcast of the old Tarrant Station
on the St. TLouis, San Francisco and Texas Rail-~
road (Dollas County).

(262) Clay pit of Baron Brick Co. at Palmer, Ellis
County.

Pitkin, J. A., 1959, The Geology of the Palmer Quadrangle,
Ellis County, Texas, thesis, Department of Geological
Sciences, Southern Methodist University, Dallas,
Texas, ii + 25 pp., 7 text-figs., geological map.

Plummer, H. J., 1926, Foraminifera of the Midway Formation
in Texas, University of Texas Bulletin No. 2644, 206 pp.,
15 pls., including map.

Abstract: Detailed account of the early Tertiary
foraminifera of Texas; many new genera and species
from a total of 41 type localities, including the
following counties in the basin: Hunt, Van Zandt,
Kaufman, Henderson, Navarro, Freestone, Anderson,
Limestone Counties; this important reference should
be consulted by any future workers planning to collect
invertebrate fossils in the area.

Plummer, H. J., 1934, Epistominoides and Coleites, New
Genera of Foraminifera, American Midland Naturalist,
vol. 15, MNo. 5. pp. 601-46C, 1 »1.
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written in a popular style "so thabt it wmiv rewch the
Jargest eudience ponsible".  Includ s mony sirveci-
grephic ncctions; necesszary reaqoing [or mmyons verking
in the arca.

shuler, L. W., 1923, Occurv.once of Ityaan Penairzs ol Lh
Pleistocene los<cils, Lagow Sand Piv, Dallis, 'ic:ibus,
Scicence, vol. 57, pp. 333-334.

Mbstract: Associnticn of hwwiel rowaing with o dis-
tinct Sangawon variebrate forma,  Forzeling, unsolved
problem. Shuler was convincad that the wssowiation
was real, not a mixed ocuurrcnce.

Localities:
(2941) Lagow Sand Pit, Dallas County.

Shuler, E. W., 1934, Coliecting JFosuil Elephancs at Dallas,
Texas, Ficld and Laboratory, Vol. 3, No. 1, pp. 24-29,
3 figs.

Abstract: General description of elephiént remains in
the Dallas arca Trinity River tervaces, and & short
discussion of early man in North America; Dallas County.

Shuler, E. W., 1935, Terraces of the Trinity River, Dallas
County, Texas, Fiecld and Laboratory, Vol. 3, lo. 2,
pp. 44-53, 2 figs., maps.

Abstract: The first systematic description of Trinity
River terraces, delimiting 4 levels: Union Terminal,

Travis School, Lcve Field and Irving Terraces; Dallas

County. Interpretations altered later by radiocarbon

dating and more extensive analysis.

Shuler, E. W., 1950, A New Elasmosaur from the Eagle Ford
Shale of Texas-the Elasmosaur and Its Environment,
Fondren Science Series, No. 1, Part 2, 32 pp., illus.

Abstract: Description of a remarkably complete

elasmosaur skeleton from Upper Cretaceous sediments.
Technical description plus a popular account.
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Localities:

(295) On the Andy Anderson plantation, west of Cedar
Hill, Dallas County.

Slaughter, B. II., 1959, The First Noted Occurrence of
Dasynpus bellns in Texas, Field and Laborstory, Vol. 27,
No. 2, pp. 77-80, illus.

Abstract: First Texas report of these Sangamon-age
armadillos. Several other localities now known to
include D. bellus also.

Localities:
(296) Hickory Creck, near its junction with the
Trinity River in southern Denton County.

Slaughter, B. H., 1965a, A-Therian from the Lower Craetaceous
(Albian) of Texas, Yale University Peabody Musecum of
Natural History Postilla, vol. 93, pp. 1-18, illus.

Abstract: Description of a phylogenetically important
intermediate family of early modern-typc mammals based
on teeth recovered from Wise County.

Localities:
(297) In a shallow gqgully 250 yards northeast of U. §.

highway 81, 3 miles northwest of Decatur, Wise
County, on the farm of Mr. Lee Butler.

Slaughter, B. H., 1965b, Preliminary Report on the Paleon-
tology of the Livingston Reservoir Basin, Texas,
Fondren Science Series No. 10, 12 pp., 1 map.

Abstract: Appraisal of paleontological resources of
the Lake Livingstone (then) proposed area to be flood-
ed; extensive mapping and prospecting produced abun-
dant Miocene and Quaternary vertebrate fossils: 22
localities shown on map, now all inundated; several

of the localities collected prior to flooding.

Slaughter, B. H., 1966, The Moore Pit Local Fauna; Pleisto-

cene of Texas, Journal of Paleontology, Vol. 40, pp.
78-91, illus.
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(371) Dallas Countvy, liockherry Crecl Faqle Ford Shale.
(372) pDallas County, 3 1/2 miles west of Cedur IIill.

Turner, W. L., 1950, Gzology of the Ergle roxd Ouudrangle,
Dallas County, 7Texnas, ithosis, Deporbment of Cuclogicel
Sciences, Southern Methoedist Undversity, Dallas, Tewas,
iv + 29 pp., 7 text-Tige., geological nmap.

udden, J. A., C. L. B&ker and C. Dose, 191G, Review of the
Geology of Texas, University of Texws Bulletin No. 1644,
pp- 1"164' illus-, n]:\P.

Abstract: Gencral treztment. Updated by Sellards,
et al., 1933 (University of Toxas Bulletin No. 3232).

Uyeno, T. and R. R. Miller, 1962, Late Pleistocoene Fishes
from a Trinity River Terrace, Texas, Copeia 1962,
PpP. 338-345, illus.

Abstract: Fish fauna comprised of 6 or 7 specics of
freshwater fishes, assigned to the Sangamon Inter-
glacial (Late Plecistocmne). Extension of the geveral
vertebrate faunas by Slaughter and collaborators then
‘recovered from Trinity River terraces; this was one of
the first good fish feaunas from the Pleistocene.

Localities:
(373) From the T-2 terrace of the Trinity River at
the southern city limit of Dallas, Dallas County.

vaughan, T. W. and W. P. Popenoce, 1935, The Coral Fauna of
the Midway Eocene of Texas, in The Midway Group of
Texas, by Julia Gardner, University of Texas Bulletin
No. 3301, pp. 325-343, pls. 3 and 4 in part.

Abstract: Descriptions of Eocene corals in the Midway
of Texas, now considered Paleocene; two localities in
basin,

Localities:

(374) Navarro County, 3 1/2 miles to 4 miles south of
Wortham.

(375) Limestone County, Tchuacana member of the Kincaid
Formation.,
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(382) Grayson Marl at Grayson Bluif, Grayson County.
(383) In the "Goodland" Formation at Cragwun's Knobs,
5 miles west Fort Worth, Tarvant County.

(384) Navarro Formation neor Terrell, Keuvfmwen County.

(385) Wolfe City sand wember of the Taylor Formition
about 1 mile north 30° west of Farmersville,
Collin County.

(386) Navarro formation in a creck 1/4 mile north of
Corsicana, Navarro County.

Welles, S. P., 1949, A New Elasmosaur from the Eagle Foxd
Shale of Texas; Systematic Description, Fondren Science
Series, No. 1, Part 1, 28 pp., illus.

Abstract: Description of an early find of an extinct
large marine reptile from the Cretaceous. New species.

Localities:
(387) Andy Anderson farm near Cedar Hill, Dallas County.

Welles, S. P. and B. H. Slaughter, 1963, The First Rccord
of the Plesiosaurian Cenus, Polypiychodon (Pliosauridce)
from the New World, Journal of Paleontology, Vol. 37,
No. 1, pp. 131-133, illus.

Abstract: Description of the remains of a short-necked
plesiosaur, a marine reptile of the Cretaceous, new
species.

Localities:
(388) 100 yards west of Chalk Hill Road and 300 yards
north of West Commerce, Dallas, Dallas County.

White, M. P., 1933, Some Texas Fusilnidae, University of
Texas Bulletin No. 3211, 106 pp., 10 pls.

Abstract: Descriptions of a variety of Texas foramini-
fera; many new species; type localities, several in
Jack, Young, and Parker Counties barely into basin.

wWilliams, T. E., 1957a, Remains of a Pleistocene Turtle

from a Terrace Deposit near Seagoville, Dallas County,
Texas, Field and Laboratory, Vol. 25, p. 34.

294



Abstract: Short note on the recovery of a lirge turtle,

Localities:

(38S9) smith Gravel Company pit, 3 milcs scutheost of
Scagoville, iwmediately southeost of the Lois
d'Arc Road, 2nd 0.7 mile southwest of its inlor-
section with Cowbine Road, Dallas County.

Williams, T. E., 1957b, Correlation by Insoluble Residues
in the Austin Ch#dk of Southern Dallas County, Toxas,
thesis, Department of Geological Sciences, Southern
Methodist University, Dallas, Texas, ii + 15 pp., 1 pl.,
geolocrical map.

Willimon, E. L., 1970, Quaternary Gastropods and Pulco--
ccology of the Trinity River Floodplain of Dalles
Couniy, Texas, thesis, Dcpartinent of Geological
Sciences, Soutliern Methodist University, Dallas, Texas,
ix + 8% pp., 2 tables, 1l text-figs.

Wilson, J. A., 1954, liiocene Carnivores, Texés Coastal Plein
(abs.), Geological Society of America Bullctins, Vol.
65, p. 1326.

Abstract: Report on several carnivores from the Texas
Miocene having a bearing on biostratigraphic relation-
ships in the Texas Miocene.

Winn, V., 1953, Geology of the Carrollton Quadrangle, Dallas
and Denton Counties, Texas, thesis, Department of
Geological Sciences, Southern Methodist University,
Dallas, Texas, i + 15 pp., 2 text-figs.

Winton, W. M., 1925, The Geology of Denton County, Univer-
sity of Texas Bulletin No. 2544, pp. 1-86, 8 figs.,
21 pls., map.

Abstract: Includes several stratigraphic measured

sections with fossil content. These should be re-
examined for their fossil content, and re-described.
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APPENDIX V
COOPERATIVE REGIONAL SOLID WASTE

PROGRAM SUMMARY REPORT
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NORTH CENTRAL TEXAS
COUNCIL OF GOVERNMENTS
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COOPERATIVE REGIONAL SOLID WASTE PROGRAM
A SUMMARY REPORT OF
THE STUDY DESIGN

FOR THE

SYSTEMS ANALYSIS STUDY

AND
REGIONAL PLAN FOR SOLID WASTE DISPOSAL

FOR THE

NORTH CENTRAL TEXAS REGION

ENVIRONMENTAL PROTECTION AGENCY

GRANT TO

NORTH CENTRAL TEXAS COUNCIL OF GOVERNMENTS

In October, 1971, the Environmental Protection Agency Office of Solid Waste Manage-~
ment Programs announced the approval of an application by the North Central Texas
Council of Governments for a grant for a regional solid waste systems analysis study and
plan for North Central Texas. This report represents a summary of the study design for
that study and the detailed procedure and work to be accomplished under the study.
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REGIONAL SOLID WASTE SYSTEMS ANALYSIS STUDY

The Regional Solid Waste Systems Analysis Study will have for its output the following
objectives:

1. To develop for implementation an incremental regional plan for the disposal of solid
waste from the present to a target year of 1990. Such a plan will designate the optimum
system which will provide for an equitable. cost distribution among the muncipalities
and governmental entities within the study area (see attached map).

2. To provide interim solutions to existing transfer and disposal problems for those
governmental entities within the study area which are currently at a decision point
regarding existing facilities.

3. To provide a continuing system of evaluation to react to the dynamics of urban growth
and the contingencies which will arise.

The Regional Solid Waste Systems Analysis Study involves the application of a computerized
systems analysis approach to problem solving to the subject of regional solid waste disposal.
The analysis techniques will be closely associated in data requirements and techniques with
other functional planning for the region, particularly the transportation planning function.

Given these guidelines, the consulting firm of Henningson, Durham and Richardson entered
into a contract with the North Central Texas Council of Governments in March, 1972, to
produce a study design for the Regional Solid Waste Systems Analysis Study which would
designate the steps and tasks necessary to accomplish the stated objectives of the program,
The study design delineates the work to be accomplished, relates each individual task speci-
fied to the overall work program, and designates responsibility for each task and the role of
all parties involved in the study.

‘The various sequential and continuing steps as outlined in the study design will be concerned
with: goals and objectives; public information and participation; basic population, employ-
ment and terrain data; inventory of existing solid waste transfer and disposal facilities; con-
tinuing solid waste monitoring program; determination of present and future solid waste
generation rates; evaluation of abandoned motor vehicle problems; the development of an
early action program; evaluation of current transfer, disposal and recycling hardware; the
selection of potential facility locations; the selection of the apparent optimum transfer,
processing and disposal systems; the development of facility design criteria; the development
of alternative organizational plans; and the development of the proposed regional solid waste
plan. This work will be accomplished in sixteen separate and distinct steps which are further
subdivided into 74 tasks. As major decision points occur, summary reports will be prepared
and reviewed by the Regional Solid Waste Policy Development Committee.

Project direction will be the responsibility of the North Central Texas Council of Governments.
The Regional Solid Waste Policy Development Committee will be responsible for monitoring



the project progress through periodic reports from the study staff. The committee will be
charged with the responsibility of reviewing the study output at all major decision points
and providing input into the study indicating local preference in certain areas of planning.

Step 1 - Develop Public Information, Education and Support Program

The general public is becoming increasingly more aware that there is a solid waste problem,
but public knowledge about solid waste disposal is too meager to provide the basis for support
of any new disposal arrangement which would require voter approval. It is therefore an
important part of the planning process to inform the public during the planning process and
prior to any recommendations regarding new disposal arrangements to insure voter support.

A program of communication on the Regional e
Solid Waste Systems Analysis Study will, there-
fore, be initiated at the beginning of the pro-
gram. The general public will be kept informed
by their elected officials and through the news
media, periodic publication of a newsletter, and
face-to-face contact between the staff and
interested citizens.

News releases and visual aids will be developed
for use in presenting the results of the study by
the NCTCOG staff. This phase of the study will be coordinated by a member of the NCTCOG
staff.

. Step 2 - Prepare Study Base Maps

Maps and map materials will be assembled to provide suitable coverage and detail for relating
solid waste, socioeconomic and transportation data to small geographic areas regionally.

Aerial photography is available for certain areas for use in visualizing existing land use and

other physical conditions. Suitable regional base maps will be prepared and will cover the
entire 11-county area.

Step 3 - Prepare Population, Land Use and Employment Data

Data on population, dwelling units, and employment, both existing and at the forecast dates,
will be required by small geographic area to determine the rate of solid waste generation for
the region. Much of this data, particularly in the areas of population and employment, are
being generated for transportation planning purposes and will be utilized by the solid waste



study staff. A further refinement of this data will be accomplished and organized on com-
puter tapes for use in the calibration of solid waste generation equations. Future solid waste
generation rates will then be determined on the basis of forecast year data.

Step 4 - Summarize Terrain Characteristics

Data pertaining to topography and subsurface water and soil conditions will be assembled
and organized for use in the evaluation of the suitability of areas for possible disposal facilities.
This material will be organized and analyzed for use in selecting potential facility locations.

Step 5 - Assemble Data on Existing Solid Waste Transfer and Disposal Facilities

The present system of solid waste transfer/processing and disposal facilities will be inventoried
and these facilities analyzed. Recent surveys conducted by the Texas State Department of
Health and the Texas Water Quality Board will be utilized and updated where necessary to
accomplish this task. Such updating will be accomplished through an in-depth review of
currently maintained records and on-site field surveillance as it becomes necessary.

Step 6 - Assemble Solid Waste Transportation Network Data

STREET & HIGHWAY NETWORK
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Costs incurred in the movement of solid waste from collection or transfer point to disposal point
are omong the largest financial expenditures involved in the disposal of solid waste. It is,
therefore, important to locate disposal facilities at points most convenient to where solid waste
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generation occurs to reduce these transportation costs. Accessibility to prospective disposal
facilities depends heavily on existing and proposed street and highway systems. These systems
must therefore be identified and pertinent link data, such as the link's distance, the type of
facility, posted speed limits, and other factors, determined before a cost of transporting the
solid waste can be determined.

A computerized street and highway transportation network will be utilized for purposes of
determining transportation costs. The existing network of the intensive study area which was
developed for the Regional Public Transportation Study will provide the basis for the required
transportation network. A network similar in design and compatible with the existing trans-
portation network will be developed for use in the contiguous study area. Points of solid waste
generation and the location of solid waste disposal facilities, defined as collection and disposal
centroids, respectively, will be referenced to the network and the time and distance between
the two calculated. To these parameters, vehicle and man-hour costs will be added to yield
cost factors of transportation of solid waste. Such cost factors will be used in the optimization
model. Factors pertinent to rail haul will also be gathered and the potential applications of
this mode determined.

Step 9 - Evaluate Abandoned Motor Vehicle Problem

The magnitude and implications of motor vehicle v xm?ﬁz‘?ﬁg??}"yﬂfwfmﬁ;‘
abandonment will be reviewed in the North ! ’ MA_;”M,J,‘.:‘?ﬁk R
Central Texas Region. Guidelines developed e -
in a national study on motor vehicle abandon- [ A " f/ Wy
ment and recycling potentials recently com- i & . 3 4
pleted by the Environmental Protection Agency | = . *% e o T
will be adapted to this region. Local statistical | e o Vid
information and legal data will be obtained and " p (+ i

\

compared to the national data to insure positive
identification of the local problem. Constraints .
* on the local system will be determined and recom- .~
mendations relative to removing those constraints
will be made at the completion of this step.

Step 10 - Develop Early Action Program

Several of the governmental entities participating in the Regional Solid Waste Systems Analysis
Study are currently at a decision point regarding existing facilities. Selection of new sites
must be made immediately to meet current demands for disposal facilities. Paralleling this
requirement for immediate action is the desire by those entities that new sites be as nearly
optimized in location as possible and compatible with the forthcoming regional plan. This
program, with the assistance of the Texas State Department of Health, will identify those areas,
determine the extent of action required, then propose interim solutions for those areas based
upon the best information immediately available.



Step 11 - Evaluate Processes for Transferring, Recycling, Processing and Disposing of Solid Waste

e e e gy
L Current transfer, processing, and disposal tech-
niques and related equipment will be identified,
evaluated, and rated for use in the future solid
waste disposal system for the region. Techniques
currently available will be researched and evalu-
ated for applicability to the North Central Texas
Region. Those techniques which are rated "more
desirable" will be further evaluated on the basis
of capital and operating costs.

ey T 1-.!5!“

Step 12 - Select Potential Facility Locations

A preliminary selection of sites suitable for solid waste processing or disposal will be made
and their existence simulated in the computerized optimization model. Any site selected

for simulation must meet certain criteria involving zoning, surrounding land use, accessi-
bility, size, and environmental factors such as soil and ground water conditions. Those sites
selected for simulation will be evaluated on a weighted rating system indicating the most
desirable sites. Those sites receiving the higher ratings will be identified for further investi-
gation and the system for rating the sites detailed for the Regional Solid Waste Policy Devel-
opment Committee. The RSWPDC members will review the selection process and provide
input which might affect the acceptance of such sites. Following this review process, the
sites receiving the higher ratings and found to be most acceptable by the Regional Solid
Waste Policy Development Committee will be candidates for further testing in the optimiza~
tion model.

. Step 13 - Select Transfer, P.rocessing, and Disposal Systems to be Utilized

Solid waste transfer, processing, and disposal sites being considered for inclusion in the
time-staged growth plan will be analyzed in detail on the basis of economic desirability,
zoning, surrounding land use, accessibility, size, and the affect on the environment, partic-
ularly in the areas of soil and water conservation. Mathematical equations will be written
to represent intermediate facilities for use in the Environmental Protection Agency's Fixed
Charge Model which simulates the system. Preliminary selection of locations for facilities
will be performed by using a simplified fixed charge model of the 1980, 1985, and 1990
systems. Solution of these mathematical problems for the 1980, 1985, and 1990 system will
identify facilities to be given more detailed considerations. Cost data for these facilities
will be reviewed and updated. A facility configuration and operation cost table will be
computed for each time span, and sensitivity analysis will be performed as necessary to identify
parameters to which the solutions are sensitive. The results of this step will be a time-staged
growth plan, tabulated cost data for operating facilities in each of the configurations in the
plan, and sensitivity analysis data in tabular form.



Step 14 - Develop Facility Design Criteria and Cost Estimates

A general design criteria will be described for each type of facility selected. The design
criteria will include the general treatment of such items as access, screening, utilities,
fencing, site components, and maintenance. In addition, each selected facility will undergo
a detailed evaluation for its effect on the environment and the resultant cost estimate will

be refined and summarized.

Step 15 - Develop Alternative Organizational and Financial Structures

The various alternative organizational and financial structures to implement the regional solid
waste plan will be identified and described, then rated on a weighted rating system. This
rating system will consider political realities and legal constraints, cost implications,
financial participation potential, ability to meet implementation schedule, degree to which
existing organizations may be utilized, and other elements. The Regional Solid Waste

Policy Development Committee will be asked to review alternatives and make suggestions

for possible modification.

Step 16 - Develop Proposed Regional Solid Waste Plan

Technical and organizational alternatives will be matched and tested to produce alternative
plans which would provide municipalities and other governmental entities within the study
area with a means of solid waste disposal. The alternative plans will be adequate through
the forecast year, equitable in distribution of costs, and compatible with the environment,
From these alternative plans, a regional management plan for solid waste disposal will be
selected and developed in depth.

Step 17 - Develop Regional Continuing Planning Program

A voluntary solid waste data collection pro=
grom employing techniques developed in the
National Data Network, a sophisticated data
acquisition and analysis system sponsored by
the Environmental Protection Agency, will
be initioted and used as a data base for de=
veloping regional solid waste generation
rates for the forecast years. Commercial-

PER CAPITA DAILY REFUSE PRODUCTION

F

8lbs./person 1980

industrial generation rates, by some 16 SIC 5.3 1bs. /person” TODAY
classifications, will be developed through an @
in-depth review of existing records and stu-
dies, to include the industrial solid waste

study conducted by the Texas Water Quality
Board. This step will also be addressed to the dynamics of urban growth and other contin=

-



gencies which will arise. A refined program for monitoring the entire system operation
for all types of solid waste generation will be developed. Procedures will be prepared
for the use of the computerized optimization mode! to update the plan at five-year
intervals (1980, 1985, and 1990) or more frequently if the existing circumstances so
dictate.

Step 18 = Prepare Final Reports

Final reports detailing work done on the study, providing supporting data for the selected
regional plan, and clearly defining areas of responsibility in implementing the plan, will
be prepared and submitted to the Regional Solid Waste Policy Development Committee for
their review and consideration. The end result will be a report which encompasses all
previous reports with a summary to be prepared of that final report.
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