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LETTER OF TRANSMITTAL

DEPARTMENT OF THE ARMY
WASHINGTON 25, D. C.

July 14, 1961

Honorable Sam Rsyburn

Speaker of the House of Representatives

Desar Mr. Speaker:

I am transmitting herewith & favorable report dated 18 April
1961, from the Acting Chief of Engineers, Department of the Army,
together with accompanying papers and illustrations, on an interim
report on Wallisville Reservoir, Trinity River, Texas, requested
by resolutions of the Committee on Rivers and Harbors, House of
Representatives, esnd the Committee on Public Works, United States
Senate, adopted 31 March 194k, 28 February 1945, and 20 January
1958, respectively. It is also in partial response to the River
and Harbor Act approved 3 July 1958, which authorized s survey of
Trinity River, Texss.

In accordance with Section 1 of Public Law 53k, T78th Congress,
and Public Law 85-624, the views of the Governor of Texas and the
Depsxrtment of the Interior are set forth in the inclosed cammnice-
tions, together with the reply of the Chief of Engineers to the
Governor of Texas. The views of the Department of Agriculture,
the Public Health Service, and the Federal Power Commission are

elsc inclosed.

The Bureau of the Budget states that stenderds for appraising
the feasibility of water resocurces projects are currently under re-
view at the request of the President. I1f the Wallisville Reservoir
project is authorized by the Congress, the Bureau would expect that,
prior to a request for funds to initiate construetion of the project,
the Corps of Engineers would reallocate the costs of the project to
the extent necessary to conform to the water resources eveluation

standards sdopted by the administration,

The Bureau of the Budget also advises that there is no objec-~
tion to the submission of the report to the Congress; however, it
states that no commitment can be made at this time as to when any
estimate of appropriation would be submitted for construetion of the
project, if authorized by the Congress, since this would be governed



by the President's budgetary objectives as determined by the then
prevailing fiscal situation. A copy of the letter fram the Buresn
of the Budget is inclosed,

Sincerely yours,

fiy yt

1l Incl yE J, Stahr, jr.
Rept w/a.ccompg Secpftary of the Army
papers & illus
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COMMENTS OF THE BUREAU OF THE BUDGET

EXECUTIVE OFFICE OF THE PRESIDENT

BUREAU OF THE BUDGET
WASHINGTON 25, D. C.

July 5, 1961

The Honorable
{
The Secretary of the Army

My dear Mr., Secretary:

Assistant Secretary Schaub's letter of May 3, 1961, submitted
the proposed report of the Chief of Engineers on Wellisville Reser-
volr, Trinity River, Texas.

The Chief of Engineers recommends construction of a multiple-
purpose dam and reservoir and appurtenant works near Wallisville, Texas,
for salinity control, navigation, water supply, recreation, and fish and
wildlife. The dam would have an overflow section with crest U feet above
mean sea level and would be located at mile 3.9 on the Trinity River.

The project is estimated to cost $9,162,000 for construction and $156,000
annually for meintenance and operation. All costs allocated to water
supply and 50 percent of the cost allocated to salinity control are to

be reimbursed by local interests. The Chief of Engineers also recom-
mends that-the proposed Wallisville Project incorporate the existing
Federal projects designated as "Anahuac Channel, Texas"”, and "Mouth

of Trinity River, Texas." The benefit-cost ratioc for the combined proj-
ect 1s stated to be 2.5,

It is noted that about $2.8 million, or 30 percent of the cost of
the project, is tentatively allocated to recreation, including sports
fishing and hunting, although the specific costs of recreational facil-
ities are estimated to be only $399,100. As you are aware, standards
for appraising the feasibility of water resources projects are currently
under review at the request of the President, If the Wallisville Reservoir
project is authorized by the Congress, we would expect that, prior to e
request for funds to initiate comstruction of the project, the Corps of
Engineers would reallocate the costs of the project to the extent neces-
sary to conform to the water resources evaluation standards adopted by the
administration. : :
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I am authorized by the Director of the Bureau of the Budget
to advise you that there would be nc objection to the submission of the
report to the Congress, However, no commitment can be made at this
time as to when any estimate of appropriation would be submitted for
construction of the proJject, if authorized by the Congress, since this
would be governed by the President's budgetary objectives as determined
by the then prevalling fiscal situation.

Sincerely yours,

H. S8¢hwartz, Jr., C;iEr

ources and Civil Works Division
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COMMENTS OF THE GOVERNOR OF TEXAS

ExecuTtive DEPARTMENT
AUSTIN 11, TEXAS

PRICE DANIEL

GOVERNOR June 10, 1960

AIRMAIL,

Lt. Gen. E. C. Itschner
Chief of Army Engineers

U. S. Department of the Army
Washington 25, D. C.

Dear General Itschner:

This has further reference to your letter fra.nsmitting a copy
of your proposed report on Wallisville Reservoir, Trinity River and
Tributaries, Texas, and supplements my telegram of this date.

At my request, the Texas Board of Water Engineers reviewed
this report pursuant to State law. Based on the Board’s Order as
evidenced by a certified copy hereto attached, I hereby advise that
the project has been approved as to its feasibility, and I concur in the
Board's findings.

Kindest personal regards.

ingerely yburs,

/ " ﬂl.:4

Enclosure



BOARD OF WATER ENGINEERS

AN ORDER approving the feasmbllity of the
United States Amy Corps of Engineors
Trinity RKiver and Tributaries, Texas
(Wallisville Reservoir), Project.

BE IT ORDERED DY THE BOARD OF WATER ENGINEERS OF THE STATE OF TEXKAS:

Saction 1, Statement of Authority. Article 7472e, Vernon's
Annotated Civil Statﬁtes of Texas, provides that upon receipt of
any engineering report submitted by a Pederal Agency seeking the
Qovernor's approval of a Fedaral Project, the Board of Water Engineers
shall atudy and maka raaommandations to the Governor ag to the
feasibility of the Faderal Projact. The Board shall cause & public
hearing to be held to receiva the views of persons or groups who
might be affected should the Federal Project be inftiated and

complated.

Seeti&n 2. Statement of Jurisdiction. (a) By letter dated
June 1, 1966, the ﬁéﬁoraﬁle Price Daniel, Governor of Texas, re-
qﬁested the Board of Waégr Engineers to review the‘report.of the Chief
of Engineers, United'SEéiés Army, covering the Trinity River and
Tributaries. Texas (Wallisville Reaervoir), Project, entitled

Interim Review of Reports on Trinity River and Tributaries, Texas

{(Wallisville. Raservoir), and to enter 1ta order Finding said project

to be feasible or not faaaibla. (b) In accordance with Article
74723, the Board caused a publie hearing, after due notice by publi-
cation, to be held on June 10, 1960, at 10:00 o'elock a.m., in the

x



offices of the Board of Water Engineers, 201 Eaat l4th Street, Avatin,
Texas, on Yhe Trinity Rivef and Tributaries, Texzas {(Walllsville
Reservoir), Projeect, and at which tiime all those interested or who
may be affected should the project be initiated and completed were

requested to come forward and give testimony.

Section 3, After fully censldaring all the evidence and axhibits
pragentad hy pw?aan& and groups whe moy be affected ehould the Federsl
Projeet be Initiated and completed, ineluding the matters set forth in
Baction 4 of Article 7472e, the Board finds that the project fdentifiad

a8 Plon C in safd Interim Review ms recommended by the Distriet Englncer,

U. S. Army Engineer District, Galveston, Corps of Engineers, and
goncurred in by the pivision Ungineer, U. S. Army Enginger Divigicn
Southwestern, insofar ee sald Interim Review relates to providing for

8 miltiple~purpose reserveir developwent at Wellisville, Texas, providiig
" for malinity control, navigation, water counservation, f£ish and wildiifa,
and recreation, is feasible ond that the public {nterest will be

served thersby.

o Sectien 4. That‘pnrtion,of paild Interim Review dealing with
recvnrmendations by the Dihtrict fngineer ralating to the nequisiticn of
6,725 acres of land lying ocutside the area of the proposed Wallisvills
Regorvoir for use by the'nuieau of Spert Fisheries and wildlife, 7ich
and Wildlife Service, Unitad‘Statam Department of tha Interior, for s
national wildlifg reﬁuge.in connection with the multiple-purpose
Wallisville Recervolir is considered to be outside the juriadictiﬁn oF
the Board of Water Engineera and was not censidered in determining

the feaslbility of thﬁ project described In Section 3 above,

Seetion 5. It {s further ordered that a certiffed copy of thiam

Quder be transmitted to the Covernor.

xi



Section 6., This Order shall take effect and be in force on and

aftar the 10th of June, 1960, the date of its pasaage, end 1t ia so
 ordered, o '

SIGIED IN THE PRESEMNCE OF THE
~BOARD OF WATER DHGINEERS

ATTEST: .-

'3"3' Iy 7 "‘«..l |
mﬁllﬂyzﬂéxvmm@xéw"

pen ¥, looney, Jr., scretary

I certify that the foregoing order was adeopted by the Doard of
Water Eﬁgineeru of the State of Texas at a meating held on the 10th day

of June, 1960, upon motfion of Member Dixon, Member Dent and Member Dixon
voting ayu, Member Manford being absent and excused,

STATE OF TEXAS
COUNTY OF TRAVIS

"I, Ben F. Looney, Jr., Seocretary of the Board of Water Engincers,
do hareby certify that the foregoing is a true and correct copy of
the Order of waid Board, tha ar%ginal of which ia filed in the per-
manent records of aaid Board. - .
- Given under wmy Hand end the Seal of the Board of Water Engineers
of the State of Taxas, this the 10 day of June, A.D. 1960,

-~

m/c,ﬁz %gzwgé’z/

« Looney, Jr. . pacretary
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LETTER TO THE GOVERNOR OF TEXAS

HEADQUARTERS
- DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON 25, D.C. '

TNGCH =P : 21 June 1960

Honorable Price Daniel
Governor of Texas
Austin, Texas

Dear Governor Daniel:

Reference is made to our letter dated 3 June 1960 inclosing for
your review and comment an interim report on Trinity River and Tribu~
taries, Texas, (Wallisville Reservoir) and to your letter reply dated
10 June 1960, inclosing an Order by the Board of Water Englneers of
the State of Texas. Your letter points ovt that you approve the feasi-
bility of the Wallisville Reservoir project and concur in the findings
of the Board of Water Engineers. .

It is noted in Séction L of the Boardis Order that the report
reconmendations relating to the acquisition of 6,725 acres of additional
land lying oubside the reservoir area for use as a National Wildlife
Refuge in connection with the muliiple-purpose.reservoir are considsred
to be outside the jurisdiction of the Board and were not considered in
determining the feasibility of the project., Accordingly, your letter of
10 June would be construed te constitute spproval of the feasibility of
the proposed reservoir project but would not necessarily indicate approval
and concurrence in all. of the report recommendations, particularly those
pertaining to the acquisition of additional land for a National Wildlife
REfU.geo . -

In order that thé report processing will not be delayed we would

appreciate your further consideration and comment on the matter as scon
as possible,

Sincérely,yours,

/s/ E.-C, ITSCHNER

E. ¢, ITSCHNER
Lieutenant General, USA
Chief of Tngineers
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COMMENTS OF THE GOVERNOR OF TEXAS

. Executive DEPARTMENT
AUSTIN 11, TEXAS
Price DanL

GOVERNOR . August 12, 1960

Lt. Gen., E, C, Itschner
Chief of Engineers
Department of the Army
Washington 25, D, C.

Dear General Itschner:

This will acknowledge your letter of June 21 requesting my further
consideration and comment on your interim report on Trinity River and
Tributaries, Texas (Wallisville Reservoir). ' :

You are correct in stating that my letter of June 10 transmitting
‘the Order issued by the Texas Board of Water Engineers constituted
general approval of the reservoir project but should not be construed
to indicate approval of the acquisition of additional land for a national
wildlife refuge. I believe the project is fully justified without the
inclusion of high land for a wildlife refuge, which was not in the original
proposals of the Trinity River Authority and the City of Houston. This
amall part of the plan is only incidental and unnecessary to the principal
purposes of salinity control, navigation, and water conservation.

' In prder not to delay ax‘zlthoriz‘ation, however, I recommend that
the proposed report be transmitted to Congress for consideration. The

State of Texas will interpose no objection to inclusion of the wildlife
refuge at this time but reserves its right to request that this phase of

the project be later changed or eliminated.
?(erely ypurs,
Adaekl D
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COMMENTS OF THE GOVERNOR OF TEXAS
TELEGRAM

15 June 1961

EPAlgl 7¢¢P EDT JUN 15 61 NSA436
DA361 D VTA@58 PD VI AUSTIN TEX 15 446P CST
MAJOR GENERAL KEITH R BARNEY, ACTING CHIEF OF ENGINEERS

U S ARMY CORPS OF ENGINEERS WASHDC
AS INDICATED BY MY REPLY OF MAY 2§ TO YOUR LETTER OF MAY 9
ON WALLISVILLE RESERVOIR, TRINITY RIVER, TEXAS, I UNDERSTOOD
THAT YOUR LETTER WAS FOR INFORMATION ONLY BUT IF
COMMENT IS DESIRED, PLEASE BE ADVISED THAT PROPOSED REPORT
MEETS WITH MY APPROVAL,

PRICE DANIEL GOVERNOR OF TEXAS,

Xv



COMMENTS OF THE DEPARTMENT OF THE INTERIOR

UNITED STATES
DEPARTMENT OF THE INTERIOR

OFFICE OF THE SECRETARY
WASHINGTON 25 D, C.

June 30, 1960
Lieutenant General E. C. Iischner
Chief of Engineers
Department of the Army
Washington 25, D. C.

Dear General Itschner:

This is ip reply to your letter of Jure 3 transmitting for our
comments your proposed report, together with the reports of the
Board of Bngineers for Rivers and Harbors, and of the District
and Division Engineers, on an interim report on Wallisville
Reservoir, Trinity River, Texas.

The proposed development would not adversely affect any existing

or authorized Bureau of Reclamation projects. The Bureau's plans
for a coastal canal to carry surplus waters from eastern Texas
basins to water-deficient areas to the westward as a part of the
Bureau's Texas Basins Project are recognized, and it is Indicated
that the usefulness of the Wallisville Reservoir in connection with
the Texas Basin Project will be considered further during the pre-
construction planning phase. The Burean will be glad to cooperate
with the Corps of Engineers in accomplishing the necessary planning
work prior to constructiorn of the reservoir.

The U, 5. Fish and Wildlife Service is pleased that its recommenda-
tions for inclusion of features for the conservation and development
of fish and wildlife resources have been accepted., The Service
recognizes that the proposed reservoir operation for waterfowl
management could not be assured. However, the Service is gratified
that the District Engineer considers the recommended operation
generally feasible.

The opportunity of commenting on your report is appreciated.

Sincerely yours,

ot F2nredatl

Assistant Secretary of the Interior
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COMMENTS OF THE FISH AND WILDLIFE SERVICE
DEPARTMENT OF THE INTERIOR

UNITED STATES B oLy Tut piRecton.
DEPARTMENT OF THE INTERIOR A1iD WiLoLIFE

FISH AND WILDLIFE SERVICE
BUREAU OF SPORT FISHERIES AND WILDLIFE
WasHINGTON 25, D. C,

February 3, 1961
" Lite Gen. E. C. Itschner

Chief of Engineers
Corps of Englneers
Department of the Army
Washington 25, D. C.

Dear General ITtschner:

We have reviewed the testimony presented at the public hearing on

the Wallisville Reservoir Project, Texas, held at Liberty, Texas,

on December 16 end 17. In spite of the opposition to our proposal
for a national wildlife refuge which was expressed at that meeting,

we request that this proposal be made a part of your report and
presented to the Congress for final decision =8 to whether it should
be euthorized. We shall be prepared to testify in behalf of the
proposal if thet is necessary. We request thet you include our
proposel for a refuge in your report. However, ve now propose to
reduce the amount of additional land requested by &s much as two or
three thousand acres. Particular attention will be given to excluding
the more highly developed lend of most concern to the local people, A
supplement to our report of March 29, 1960, which will outline our
latest thinking on thia subject, will be provided to your District .
Engineer, Galveston, by our Regional Office in Albuquerque as soon as
possible,

Our decision to continue to support estsblishment of a national wildlife
refuge at the Wallisville Project was based primarily on the critical
need for & refuge and feeding area in this section of Texas, particularly
a8 & part of the overall management program for such waterfowl specles

es canvasback and red head ducks which are in short supply nationally.
There are other cogent reasons for establishment of a refuge in this
area, all of which can be presented in tegstimony before the Congress.

We are advising cur Reglonal Office in Albuﬁuerque of the ebove decision,
and they in turn will notify your District Engineer in Galveston.

Sincerely yours,

Director

72814 O-61—2 xvii



COMMENTS OF THE DEPARTMENT OF AGRICULTURE

DEPARTMENT OF AGRICULTURE
WASHINGTON 25, D. C.

.Januarfy 19, 1961

The Honorable
The Secretary of the Army

Dear Mr. Secreta.rﬁ':

This is in reply to the Acting Chief of Engineers' letter of June 3, 1960,
t.ransmitt:lng for our review and comment his proposed interim review survey

report on the Trinity River amd Tributaries, Texas, with respect to the
Wallisville Reservoir.

The report recommends modification of the existing project for the Trinity
River and Tributaries to provide for the construction of a multiple-purpose
dem and reservoir at Wallisville. The proposed dam and reservoir will pro-
vide for salinity control, navigation, water aupply, fresh-vater fish and
wildlife conservetion and reoreation. :

Salinity control by prevention of salt water intrusion i1s the only pu.-ojeot
feature which will have a significent effect on asgricultural resources and
production. Aabout 39,600 scres of land currently devoted to rice production
would be affected by control of salt water intrusion afforded by the project.
Two of the four irrigation companies providing water to the area would be
banefited.

In 1951, nearly 79,000 acres of rice land were irrigated in the area, How=
ever, due to govermnmental programs lands used for rice production in 1958
had been reduced to 39,600 acres. Assuming that the Texas area would
maintain its proportionate share of rice production in the United Statesi
a production increase of about 25 percent would be required by 1975 in
‘area., Rice ylelds have been increased at a rate of more than 3 percent
per year and it may be expected that this increase will continue at a
similar rate in the immediate future. On this basis, an increase in
acreage for this crop would probably not be required to meet projected
production requirements, - The report is not explicit in its treatment of
these conaideratioans in the analysis of future losses from salt water.
intrusion or expected benefits from the progranm,
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The proposeﬁ improvements are all located at a considerable distance down-
stream from the nearest national forest lands and thare would be wery

l:l.ttle effect upon nonforest land resources.
We appreciate the opportunity afforded us to review this report.
Sincerely ypurs,
(é"! / /uzg

b C. M. Fergub®tn
" Assistant Ssceretary
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COMMENTS OF THE PUBLIC HEALTH SERVICE

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE WASHINGTON 15, D. C.

BUREAU OF STATE SERVICES Refer to:

July 29, 1960

Lieutenant General E. C. Itschner
Chief of Engineers
Department ‘of the Army
Washington 25, D. C.

Dear General Iﬁschner:

This is in reply to your letter of June 3, 1960 requesting
comments on an interim report on the Wallisville Reservoir, Trinity
River, Texas. '

In Volume I, attachment, paragraph 16 the following statement
is made, "The value of minerals was excluded from the appraised
values of the reservoir lands, made in October 1959, on the basis
that future oil explorations and developments within the reservoir
area could be conducted without serious detriment to the reservoir
purposes.” This statement may be construed to mean oil or gas wells
could be drilied within the water supply lake. In this event extra-
ordinary precauvtions would be necessary if serious damage to the
water supply is to be avoided.

Construction of the proposed 23,000 acre fresh water

lake will obliterate many low areas along the Trinity River presently

breeding mosguitoes. However, the reservoir itself is expected

t0o have a high mosquito potential., The planned shallow water

depth is likely ‘o induce prolific aguatic plent growth and favor

production of permanent water mosquitoes such as Anopheles, Culex

and Mansonia. A rising pool into merginal vegetation during summer

months would be followed by hordes of mosquitoes. Inasmuch as two

recreational areas asscociated with the Wallisville Reservoir are

planned, the following recommendatlons to protect the public health
. are made:

1. Postimpoundage entomologic inspections should be made
routinely during the mosquito breeding season.

2. Major mosquito breeding aress located within 1 1/2 miles
of the two planned recreational areas should be treated
perlodically with suitable larvicides.
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3. For the temporary alleviation of énnoyance caused by pest
mosquitoes in recreational areas, the use of adulticidal
space sprays would be advissgble.

4., Infestations of obnoxious plants located within 1 1/2 miles
of the recreational areas should be controlled by herbicides
~ or other suitable methods.

Special attention is directed to the operating regimen proposed
by the Bureau of Sport Fisheries and Wildlife, viz: -

"That the reservoir be operated for water fowl management as
follows: (&) During a 60-day period beginning April or May, lower the
water level 6 inches with Plans B and C....; znd (b) beginning in August
or September, slowly raise the water level for 60 days to conservation
pool elevation." The regimen is likely to induce large scale mosquito
production. We recommend that plans be made to define more accurately
mosguito problem areas. Upon request the Public Health Service (and
the Texas State Department of Health) will be pleased to ccoperate in
conducting a postlmpoundage mosquito survey.

We appreciate the opportunity to review the report and stand ready
to assist the Corps of Englneers wmth the project in any way you may wish.

’ Slncerely yours,

T WAL

Ralph H. Holtje
Acting Chief, Technical Services Branch

Division of Water Supply- and
Pollution Control

xxi



COMMENTS OF THE FEDERAL POWER COMMISSION

FEDERAL POWER COMMISSION
‘ WASHINGTON 25

July 8, 1960

Lisutenant General Emerson C. Itschner
Chief of Fngineers

Department of the Army

Vashington 25, D, C.

Reference: ENGCW-P
Dear General Itschner:

This is in reply to the Acting Chief of Engineers' letter
of June 3, 1960 inviting comments by the Commission relative
‘to your proposed report and to the reports of the Board of
Engineers for Rivers and Harbors, and of the District and Di-
vision Engineers, on an interinm report on Wallisville Reservoir,
trinity River, Texas. The letter mentions the desirability of
transmitting your report to Congress at an early date and re-
‘quests the comments of the Commission as soon as possible.

The Cormission has reviewed the reports of your Department
and has considered the possibility of developing hydroelectrie
povier at the Wallisville project in conjunction with salinity
. control, navigation, water supply, fish and wildlife, recreation,
and other uses. As a result of its studies, the Commission cone
cludes that because of the small releases from the reservoir
. and the low power head available it would be impracticable to
develop power at the Wallisville project. ‘It is the Commission's
opinlon that the recommended project would not affect any exist-
ing or potential water power developments. '

Sincerely yours,

xxii



WALLISVILLE RESERVOIR, TRINITY RIVER, TEXAS
REPORT OF THE CHIEF OF ENGINEERS, DEPARTMENT‘OF THE ARMY

HEADQUARTERS
DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON 25, D.C.

mqgcw_p‘ ' 18 April 1961
SUBJECT: Wallis_w.fiiie Reservoir, Trinity River, Texas
TO : The Secretary of the Army

1, I submit for transmission to Congress the interim report
of the Board of Engineers for Rivers and Harbors in partial response
to resolutions of the Committee on Rivers -and Herbors of the House
of Representetives adopted 31 March 1oLk end 28 February 1945, and
the Camittee on Public Works of the United States Senete adopted

. 20 January 1958, requesting the Board to review the reports on
Trinity River and Tributsries, Texas, submitted in House Document
Numbered 403, Seventy-seventh Congress, first session, end previous
and subsequent reports, with a view to determining whether any
nodificetion of previous recamendetions is advisable at this time.,
The report is also in review of interim reports on a survey of
Trinity River, Texas, authorlzed by the River and Herbor Act of
1958, This report considers a salt-water barrier and navigation
lock nesr the mouth of Trinity River for navigetion and for other
waber-resource purposes, Several interim reports on Trinity
River and Tributaries, Texas, have been previocusly submitted. A
final report under the authorizations will be submitied lster.

2. The District and Division Engineers report that modifice-~
tion of the project for the Trinity River and Tributeries, Texas,
by construction of the Wallisville Dam and Reservoir at mile 3.9,
for salinity control, nevigation, water supply, fish and wildlife,
including = naticnal wildlife refuge, recreation, and other uses,
‘1s economlcally Justified and advisable, subject to certain condi-
tions of local cooperation. They estimate the benefit-cost ratio
at 2.8 for the multiple-purpose reservolr,

. 3. The Boa.rd of Engineers for Rivers and Harbors concurs in .
general in the views and recommendations of the reporting officers.
It notes, however, that successful operation of the proposed national
wildlife refuge would require 4,000 scre-feet of water per year from
the reservoir for which no specific provision is made for water rights.
It believes that acquisition of, and settlement of any claims for,
such water rights, in compliance with the laws of the State of Texas,
must be accomplished by others than the Corps of Engineers. It is
also of the opinion that a lock 56 feet wide and 400 feet long is

1 . ' '
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sufficient for existing and prospective commerce to Liberty. On the
other hand, it belleves thet the Chief of Englneers should be author-
ized to comstruct a larger lock if, prior to construction of the
Wallisville Reservolr, the studies presently underway for navigstion
gbove Liberty show that the larger lock 1g economically Jjustified.

b, After full consideration of the reports of the District
and Division Englneers, and in view of the opinione outlined in the
preceding parasgreph, the Board recommends modification of the exlst~
ing project for Trinity River and Tributeries, Texas, in the interest
of salinity control, nevigation, water supply, fish and wildlife, '
" recreation, and other uses, to provide for:

&, A nmultiple-purpose dam and reservolr at Wallisville,
mile 3.9 on Trinity River, including an overflow section with crest
b feet sbove mean sea level, a gate-controlled diversion channel to
- Trinity Bay, a navigation lock 56 feet wide and 400 feet long, and
gpproach channel; a1l generally in accordsnce with the plans of the -
District BEnglneer and with such modifications thereof &s in the
discretion of the Chief of Engineers may be advisable, including a
larger lock if found Justified; at sn estimated cost of $9,162,000
for construction, and $156,200 annually for maintensnce and oper-
ation; provided that, prior to construction, local interests agree
to reimburse the United States in a manner satisfactory to the
Secretary of the Army for a share of the construction costs and the
maintensnce, operation, and major replacement costs of the dam and
reservoir allocated to certain project purposes as follows:

(1) sSalinity control - 50 percent;

(2) Water supply - 100 percent;

(3) Recreation - 100 percent, less cost for
minimm basic facilitlies and less costs equivalent to 15 percent of
the total project cost; such reimbursements being presently estimated
at $1,890,000 for construction and an average of $30,600 annually for
maintenance, operation, and mejor replscements, provided that the
latter payment may be made annually as & proportionate part of the
actual costs incurred; '

b. Incorporation of the existing Federal projects desig-
nated as "Anahuac Channel, Texas", and "Mouth of Trinity River, Texas".
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%« The Board further recommends, in accordance with the rec-
amendations of the Buresu of Sports Fisheries and Wildlife and the
provisions of Public Law 85-624, Eighty-fifth Congress, approved
12 Angust 1958, that the Corps of Englieers be suthorized to mcquire
6,725 acres of additiocnal lend at an estimated cost of $1,136,000,
and to make such land availeble, together with 10,730 acres within
the Wallisville Reservolr, generally as shown on Plate 2 of the
District Engineer's report, to the Secretary of the Interior for
refuge use in accordance with sn agreement to be made between the
Secretary of the Army #nd the Secretary of the Interior as provided
for in Section 3 of the Fish and Wildlife Coordination Act cited

" sbove; and that the Corps of Engineers be authorized to operate the
Wallisville Reservoir in support of the refuge insofar as it does
not conflict or interfere with operations for other project purposes;
provided, that local interests furnish the necessary water righis
for operation of the wildlife refuge.

6. The net cost to the Unlted States for the reconmended im-
provements is estimated at &7,272,000 for construction of the dam
and reservoir and §$125,600 annually for maintenance and operation,
including major replacements; and §1,136,000 for the acquisition of
additional land for the wildlife refuge.

T. Following my receipt of the report and recomendations of
the Board, I received additional information indicating the desir-
ability to give further consideration to the views and arguments of
local pecple concerning the proposed national wildlife refuge, Ac-
cordingly, I requested the reporting officers to arrange for and
conduct a local public hearing, jointly with representatives of the
Bureau of Sports Fisheries and Wildlife, Department of the Interior,
for the purpose of further developing the views and sttitudes of all

" goneerned local Interests pertaining to the fish and wildiife aspects
of the proposed reservoir project. The hearing waes held at Liberty,
Texas on 15-16 December 1960,

: 8. On the basis of information developed from the public hear-
ing, the Bureau of Sports Fisheries and Wildlife made a further study
of the proposal to establish a national wildlife refuge as part of
the Wallisville reservoir project. As & result of such study, the
Bureau recamended that the project be authorized to include a wild-
1ife refuge that would embrace approximamely 2,000 acres of lend
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outside the reservolr area in addition to certain of the lends which
would be required for reservoir purposes, The Bureeu estimates that
the proposed 2,000 acres of additional land could be acquired at an
estimated cost of $400,000 compared to a cost of $1,136,000 for the
6,725 additional acres proposed originally. The Bureau reports that
the benefits of a wildlife refuge as proposed would be st least equal
to the cost of land gsequisition and development,

9, I have carefully consldered the reports of the District and
Division Engineers, the Board of Engineers for Rivers and Harbors,
and the recomendations of the Bureau of Sports Fisheries and Wild-
life, and have concluded that Wallisville Reservoir would provide an
excellent opportunity for further development of the water resocurces
of the ares, but that the refuge as proposed by the Bureau of Sports
Fisheries 1s a separable economic component which could be included
or excluded from the overall development without affeeting the Justi-
fication for or the other purposes of the reservoir, and that the Fish
and Wildlife Service and the Depayxtment of the Interior would be the
agencies responsible for providing necessary detail and specific
technical support for the refuge, as may be necessary.

10, The plan of improvement for Wellisville Reservolr only,
exclusive of the 2,000 acres of edditional lend for the wlldlife
refuge, has an estimated first cost of $9,498,000, consisting of
$9,410,000 for comstruction, of which $248,000 previously authorized,
1s for extending the nevigation chennel from its present ending about
1 mile below Anashuac to Wallisville Reservoir; $35,000 for preauthor-
ization studies; and $53,000 for aids to navigation. Annual charges
are estimated at $511,900, ineluding $164,700 for maintenance and
operation of the dem and reservoir, of which $8,500 would be for
maintenance of elds to navigation., Aversge ennuel benefits credit-
able to the reservolr only, on the hasls of present administrative
policy separating fish and wildlife recreation and other recreation,
ere estimated as follows:
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Project Purposes . Annual Benefits
Salinity control | $250,000
Navigation : 376,000
Water Supply : 149,300
Fish and Wildlife Conservation 29,000
Fish end Wildlife Recrestion = - 184,000
(ther Recreation 307,000

‘Total | 81,295,300

The benefit-cost ratio is 2.5.

11, Allocation of costs to project purposes was computed on the
besis of the foregoing estimated benefits, Apportiomment of costs
between Federal and non-Federal interests is in accordance with exist-
ing laws and administrative policies. The division of costs is tabu-

lated below:

e Apportionment H
HH Per—-:: iPer-:: Allocated
1 PFedersl :cent::Non-Federal:cent:: Cost

s *
. - . "

"t s

[ T 1)

Construction

Sailinity control  ::$ . 766,200: 50:: § 766,200: 50: $1,532,400
‘Navigation :: 4,019,900: 100:: 700: =--:: 4,020,600
Water supply HH - L 915,000: 100:: 915,000
Fish and wildiife _ : i : L S o
cons. & recreation:: 1,303,000: 100:: - 1 == 1,303,000
Recreation :: 1,727,000: 100:: -— : =a=3: 1,727,000
Total ::47,816,100: 82:: $1,681,900: 18:: §9,498,000
Annusl operation and :: : H : HH
maintenance HH H HH : HH
Salinity control  ::§ 12,500: 50:: § 12,400: 50:: § 24,900
Navigatlion : 72,100; 100:: -3 w=ll 72,100
Water supply Y -3 meil 14,800: 100:: 14,800
Fish and wildlife :: : H ot HE
cons. & recreation:: 21,200: 100:¢ - L © 21,200
Recreation 1t 31,700: 100s:: - HELL ] 31,700
Total ;14 137,500: 83:: § 27,200: 17:: § 164,700
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12, After due consideration of all the foregoing, I concur
generally in the views of the Board of Engineers. Accordingly, I
recamend : -

a. A multiple-purpose dam end reservoir at Wallisville,
mile 3.9 on Trinity River, including an overflow section wilth crest
i feet above mean sea level, a gate-controlled diversion channel to
Trinity Bay, a navigation lock 56 feet wide and LOO feet long, and
spproach channel; all generally in accordance with the pleans of the
District Engineer and with such modifications thereof as in the dis.
cretion of the Chief of Ergineers may be advisable, including a
larger lock if found justified; at an estimated cost of $9,162,000
for construction, and §156,200 annually for maintenance and operationg
egnd in accordance with all the requirements of locel cocoperation set
forth by the Board, with the exception that my estimates of the mone~-
tery reimbursements by local interests amount to $1,682,000 for con-
struction and 427,200 annually for qperation, maintenance and replaceo
ments.

b. Incorporation of the existing Federal projects desig-
nated as "Anshuac Channel, Texas", and "Mouth of Trinity River, Texas".

13, I further recommend that in the interests of comprehensive
planning and development of the water resources of Trinlty River,
thet the Congress give careful consideration to the recommendations
of the Bureau of Sports Fisheries and Wildlife providing for suthor-
ization of Wallisville Reservoir to include a natlonel wildlife ref-
uge, and for acquisition of about 2,000 acres of additicnal land at
an estimated cost of $400,000; and, should the wildlife refuge and
acquisition of the additional lands be authorized, that the Corps of
Engineers be authorized to operste the Wallisville Reservoir in sup-
port of the refuge insofar ss it does not conflict or interfere with
operations for other project purposes, and that local interests fur-
nish the necessary water rights for operation of the wildlife refuge.

14, The net cost to the United States for the Wallisville Res-
ervoir improvement exclusive of lands specifically for refuge purposes,
is estimated at $7,480,000 for construction and $129,000 annually for
maintenance and operation, including major replacements, The estimated
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cost to the United States for acquisition of 2,000 acres of ad~-

ditionsl lands for purposes of a wildlife refuge is $400,000.

KETTH R. BARNEYV
Major General, U

Acting Chief of Engineers



REPORT OF THE BOARD OF ENGINEERS FOR RIVERS AND HARBORS

CORPS OF ENGINEERS, U. S, ARMY
BOARD OF ENGINEERS FOR RIVERS AND HARBORS
WASHINGTON 25, D.C.

6 May 1960
SUBJECT: Wallisville Reservoir, Trinity River, Texss

TO: Chief of Engineers, Department of the Army

1. Authority and scope.--This interim report is in partial
response to the following resolutions adopted March 31, l9hh, February
28, 1945, and January 20, 1958, respectively:

Resolved by the Commlttee on Rivers and Harbors of .
the House of Representatives, United States, That the
Board of Epgineers for Rivers and Harbors created under
‘section 3 of the River and Harbor Act, approved June 13,
1902, be, and is hereby, requested to review the reports
on the Trinity River and Tributaries, Texas, contained
in House Document Numbered 403, Seventy-seventh Congress,
First Bession, with a view to determining whether any
modifications should be made in the recommendations there-~
in at this time with respect to works for navigation and
local flood protection along the main stem and major
tributaries of the Trinity River.

Resolved by the Committee on Rivers and Harbors of
the House of Representatives, United States, That the
Board of Engineers for Rivers and Harbors created under
section 3 of the River and Harbor Act, approved June 13,
1902, be, and is hereby, regquested to review the reports
on the Trinity River and Tributaries, Texas, contained
in House Document Numbered 403, Seventy-seventh Congress,
1st Session, with a view to determining whether any modi-
fications should be made in the recommendations therein
at this time with respect to works for navigation, flood
control and allled purposes;

Resolved by the Committee on Public Works of the
United States Senate, that the Board of Engineers for
Rivers and Harbors, created under Section 3 of the River
and Harbor Act, approved June 13, 1902, be, and is hereby,
requested to review the reports on Trinity River and
tributaries, Texas, submitted in House Document Numbered
403, Seventy-seventh Congress, First Session, and previous
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and subsequent reports, with a view to determining whether
any modificetion of previous recommendations 1s advisable
at this tinme. : '

It is elso in partial response to the River and Harbor Act of 1958
which esuthorized a survey of Trinity River. This report considers
a8 salt-water barrier and navigation lock near the mouth of Trinity
River for navigation and other water-résource purpcoses, Several
interim reports on Trinity River and tributaries have been sub-
mitted. A finsl report under the amuthorizatlons will be submitted
later. :

2. Besin description.--The Trinity River rises in north-
central Texas, and flows southeasterly for dbout 133 miles to Fort
Worth; thence easgsterly sbout 53 miles to Dallass; and thence south-
easterly sbout 506 miles to Trinity Bay, a northeast arm of Galves-
ton Bay. The river drains 17,845 square miles. In the 4l-mile
tidal reach downstream from Liberty, the channel varies in width
from 200 to 400 feet, and in controlling depth from 7 feet at the
mouth to 4 feet at mile 30 and 2 feet at mile 38, with many pools
considerably deeper. Bankfull channel capaclity at Liberty is
20,000 cubic feet per second and at miles 12 and 4 somewhat less
than 7,000 cubic feet per second. Floods may occur at any time of
the year. A flood in 1942, the maximum since 1903, reached & peak
flow of 114,000 cubic feet per second at Liberty. Low flows barely
exceeding 100 cubic feet per second for several days occurred st
Liberty in 1925, 1931, and 1956. In the reach downstream from
Liberty the river follows a meandering course about twice the length
of the valley axis through a low marshy area. The mean tidal range
in Trinity Bay near the mouth of the river is 0.9 foot, although the
bay at times is depressed by sustained northerly winds and raised by
hurricanes as much as 1.5 feet below and 15 feet above mean low
water, respectively. '

3. Existing and planned improvenents.--The three‘existing
Federal navigation projects related to improvement of the lower
Trinlty River are:

a. Trinity River and tributaries, Texas - This provides
for a sea-level chennel 9 feet deep and 150 feet wide, extending
from the Houston Ship Channel near Red Fish Bar in Galveston Bay to
Bmith Point, thence along the eastern shore of Trinity Bay to Anshuac,
and thence generally following the river channel to and including a
turning basin near the town of Liberty, Texas, a distance of 48,9
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miles; with a protective spoil embankment on the bay side from Smith
Point to Anabhuac, and a log boom at the head of the Anshuac Channel,
The part of the project extending from the Houston Ship Channel to
mile 23.2, 1 mile south of Anahuac, is complete. Local interests
object to further extension of the channel to Liberty without positive
protection against salt water intrusiom in the Trinity River.

b. Mouth of Trinity River, Texas - A project was adopted
in 1871 to provide a 5-foot depth for navigation from the head of
Galveston Bay to Liberty. The project was modified on three occasions,
the last in 1905. Work consisted of dredging, pile jetties, pile
breakwaters, and snagging. No funds have been expended on the project
since 1921, It has been considered inactive since 1935.

c. Analiac Channel, Texas - A project, with no dimensions
specified, was adopted in 1905 to provide a navigation channel from
Trinity Bay to Anshuac. A channel 6 feet deep, 80 feet wide, and
28,000 feet long was dredged and subsequently maintained.

The 8oil Conservation Service, Department of Agriculture, is adminis-
tering an active authorized program of runoff and waterflow retar-
dation and soil-erosion prevention on the Trinity River watershed.
Plans provide for a large number of detention structures upstream from

the mouth of Long King Creek at river mile 117.6, of which many have

been constructed. Existing improvements by non-Federal interests con-
sist mainly of offwriver reservoirs for irrigation and mining purposes,
small levees along Cotton Bayou and 0ld River, and a ring levee having
a grade about 10 feet above mean sea level for flood protection of the
Iost Lake cilfield west of river mile 9. The city of Houston and the
Trinity River Authority of Texas have jointly obtained a permit from
the Texas State Board of Water Englneers to construct the Livingston
Reservoir on the main stem of the Trinity River at about mile 129 and
a salt-water barrier at about mile 4. These improvements are planned
to operate as a unilt for storing and diverting Trinity River water,
largely for munieipal and industrial use in the metropolitan area of
Houston, and for irrigation.

b, Tributary area and commerce.--The area which may contribute
to waterborne commerce south of Liberty is roughly confined to
Chambers and Liberty Counties. In 1950 the 2 counties had a total
population of 34,600, of which 15,980 resided in urban areas. The
predominant activity of the area is agriculture. FPrincipal crops are
rice, cotton, corn, and miscellaneocus truck crops. Dairying, rasising
of beef cattle, and poultry farming are extensive in the area.

10
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Industrial activity consists of processing agricultural and forest
preducts, sulphur mining, and processing of petroleum products. Of
the 40 producing oilfields in the 2 counties, 4 in the river wvalley
south of the town of Liberty produced 5,289,000 barrels of crude
petroleum in 1958. Existing commerce on the lower river consists
of sulphur, seashells, and minor amounts of oilfield equipment and
clay products. In the 9-year period 1950-58, commerce on the lower
river averaged more than 500,000 tons. In 1958, vessels, including
barges, made 1,223 trips into the river and 1,283 out of the river,
About 30 percent of the vessels had drafts of 7 to 9 feet, Inclusive,
and the remainder, less than 7 feet.

5. Water conservation.--In 1959 four canal companies were us-
ing Trinity River water downstream from river mile 27, mostly for
irrigation of rice. Their aggregate water rights provide for irri-
gation of about 116,000 acres and they actually irrigeted about
79,000 acres annually prior to 1952. Under the present-day farm
program about 40,000 to 50,000 scres are irrigated annually. The
total area under the irrigation systems amounts to over 300,000 acres,
of which only about 90,000 acres can be planted to rige annually be-
cause of the necessity of allowing rice land to lie fallow for 2 of
each 3 years, and because the exlisting sources of irrigation water
are sufficient for only about 90,000 scres of rice annually, In-
trusion of salt water to the pump intakes of the rice irrigation
systems during periods of low flow in the river has been a problem
for & number of years. During the irrigation seasons of 1952 and
1954, the problem became critical to the extent that local interests
constructed a temporsry barrier in the river at mile 12. The need
for additional water supply is general throughout the lower Trinity
River Basin and adjacent areas, including the city of Houston. The
Trinity River Authority of Texas has prepared & master plan for
developing the water resources of the Trinity River Basin, provid-
ing for present and future use of all the runoff, The Public Health
Service, Department of Health, Education and Welfare, has determined
that the present requirements for domestic and industrial water in
21 principal cities of the 4.5 county potential service area are 136
million gallons per day. Based on population projections, avail-
abillty of adequate water supplies, and certain limiting factors,
the Public Health Service estimates the domestic and industrial
water supply needs of the area at 650 MGD in 1965 and 3,874 MGD in
2010, '

72814 O-61—3 n
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6. Improvements desired.--Navigation interests desire the
improvement of the Trinity River to Liberty to provide an adequate
and dependable channel for existing and prospective commerce.

They contend that the resources of the area cen support en in-
dustrial complex, a necessary adjunct to water transportation, and
that availability of adequate water supplies is necessary for such
industrial development. Irrigation interests request that 1ln any
navigation project through the lower river provision be made for
positive protection sgainst salt-water intrusion. They state that
preservation of the fresh water supply for the rice crop, with an
annual gross revenue of over $10,000,000, is of major importance

to the economy of the area. Responsible officials of the city of
Houston, the Trinity River Authority of Texas, and the Chambers-
Liberty Counties Navigation District (irrigators) have requested
that a water conservation reservoir be Investigated 1n conjunction
with studies for a salt-water barrier and navigation lock in the
lower river, During the investigations for this report, the Bureau
of Sports Fisheries and Wildlife, Fish and Wildlife Service, Depart-
ment of the Interior, particlipated In the studies for sall plans
congidered. For the selected plan they recommend estsblishment of
a national wildlife refuge embodying 17,455 acres, of which 6,725
acres would adjoin the reservoir on the northwest, and 10,730 acres
would be in the reservoir. They also recommend that 4,000 scre-
feet of water, an average of 3.6 M3D, be made available for the grow-
ing of feed and forage on the refuge.’ Local interests are willing
and sble to meet the requirements of local cooperation for the im-
provement.,

T. Tmprovements considered.--The District Englneer reports
that prospective commerce to and from Liberty is not sufficient at
this time to werrant construction of the asuthorized navigation
channel above Moss Bluff, mile 21. He finds that the most suitable
plan for meeting the water-resource needs of the area would consist
of a multiple~purpose reservolr at mile 3.9 on the Trinity River.

The reservoir would have a normal pool elevation of 4 feet above

mean seag level and would have a total capacity of 55,700 acre-feet
and a total area of 23,200 acres. It would be formed by an earth
dam 33,900 feet long, of which 20,100 feet would be a paved overflow
section with crest 4 feet above mean sea level, and 13,500 feet would
be a non=overflow structure with crest 8 feet above mean ses level.
The remaining 300 feet would comsist of a navigation lock 84 feet
wide and 600 feet long, with gate sills 16 feet below mean sea level,
and a river diversion control structure consisting of four talnter

12



ENGBR _ 6 May 1960
SUBJECT: Wallisville Reservoir, Trinity River, Texas

gates 40 feet long. The reservoir is designed to operate jointly
with the Livingston Reservoir at mile 129, which 1s planned by the
eity of Houston for early construction. Using October 1959 prices,
the District Engineer estimates the total first cost of the im-
provement at $9,498,000, consisting of $9,410,000 for construction,
of which $248,000, previously suthorized, is for extending the navi-
gation chammel from its present ending sbout 1 mile below Anahuse
to the Wallisville Reservolr; $35,000 for preasuthorization studies;
and $53,000 for aids to navigation. Amnuel carrying cherges are
estimated at $511,900, including $164,700 for meintenance and oper-
ation of the dam and reservoir, of which $8,500 would be for mainte-
nance of aids to navigation. Average annual benefits are estimated
as follows:

Project Annusl Percent

purposes benefits of total
Salinity control $ 250,000 18
Navigation 376,000 27
Water supply 1%0, 500 10
Fish and wildlife 104,300 T
Recreation : 538, 300 38
Total $1,409,100 100

The benefit-cost ratio is 2.8.

8. Cost allocation and apportionment.--Allocation of costs
for the five project purposes is computed in accordance with the
separgble costs-remaining benefits procedure. Apportlonment of costs
between Federal and non-Federal interests is 1n accordance with law
for navigation, water supply, and fish and wildlife purposes; in
accordance with administrative policy for recreation; and in accord-
ance with findings of cause and effect for salinity control, The
division of costs is tabulated below:

13
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: Apportionment ¢+ Alloceted
: Federal :Percent: NonuFederal Percent: cost
Construction : : , : : :
Salinity con-: : H
trol 1§ 860,450: 50 $ 860, hso 50 :$1,720,500
Nevigation : 4,200,200: 100 : 700: -~ 1 4,200,900
Water supply : -— -- 1 . 96T;000: 100 : 967,000
Fish and wild-: : : : :
life : 715,600: 100 : - - 715,600
Recreation : 1,830,800: 97 : 62, 800 3 : 1,893,600
Total +$7,607,050: 80 $1 890,950 : 20 :$9,498,000
Annual Qperation: : : : :
and mainte- : : : :
nance :
Salinity con-: : : :
trol :$  13,950: 50 :$ 13,950 50 :$ 27,900

Navigation : 75,000: 100
Water supply :@ -- : -

- -3 75,000
15,700 100 : 15,700

]
a ar es

Fish and wild-: : : b :

life H 11,700: 100 : -- H -2 11,700
Recreation 33,400 97 1,000: 3 : 34, 400
Total +$ 134,050: 81 ;$ 30,650: 19 :$ 164,700

The District Engineer recommends modification of the existing project
for the Trinity River and Tributaries, Texas, to provide for the
Wallisville Reservolr at mile 3.9 on Trinity River substantially in
accordance with his plan, subject to certain requirements of locsl
cooperation. He further recommends that the existing Federal proj-
ects designated as the "Analiusc Channel, Texas", and "Mouth of
Trinity River, Texas", be incorporated in the existing project
"Prinity River and Tributaries, Texas". In addition, he recommends
that:

14
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a. ~In accordance with the recommendations of the Bureau
of Spor’sy Fisheries and Wildlife, a Federal project providing for a
national wildlife refuge be established in connection with the
Wallisville Reservoir under the provisions of Public Law 85-624,
Eighty-fifth Congress, spproved August 12, 1958;

b. The Corps of Engineers be authorized to acquire
about 6,725 acres of additional lend for the national wildlife
refuge, at an estimated first cost of $1,136,000; and

c. The Corps of Engineers be suthorized to transfer to
the Secretary of the Interior the 6,725 acres of additional refuge
lands and about 10,730 acres of the Wallisville Reservoilr as re-
quested by the Bureau of Sports Fisheries and W:.ldllfe° The Divi-
sion Engineer concurs.

9. Pablic notice.-—The Divisicn Engineer i1ssued a public notice
stating the recommendations of the réeporting officers and affording
interested parties an opportunity to present additional information -
to the Board. Several commnications werg. received from proponents
of the project under consideration.

Views and Recommendations of the Board of Engineers for Rivers and Harbors.

10. Views.--The Board of Engineers for Rivers and Harbors con-
curs in general in the views and recommendations of the reporting
officers. The proposed reservoir will serve the growing water con-
servation needs of the area and permit completion of the upstream
portion of the authorized navigation project and subseguent construcw—
tion of the proposed Livingston Reservoir. The plan is economically
Justified sand the requiremerite of local cooperation are appropriate.
The Board notes that the recommended lock, 84 feet wide and 600 feet
long, is the same as that now being investigated for navigation to
Fort Worth. It 1s of the opinion that such a lock cannot be Jjusti-
fied by the existing and prospective commerce to Liberty ounly, and
that a lock, 56 feet wide and 400 feet long, should be recommended ,
provided that the Chief of Engineers be authorized to construct the
larger lock if, prior to construction of the Wallisville Reservoir,
studies of prospective commerce above Liberty show it to be economi-
cally Jjustified.

11. The Board agrees with the Buresu of Sports Fisheries and

Wildlife that the project site is favorably located for establish-
ment of a national wildlife refuge, and that the project facilities
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ENGBR ‘ 6 May 1960
SUBJECT: Wallisville Reservoir, Trinity River, Texas

are adaptable for development of such a refuge. The Board notes that
successful operation of the refuge will require 4,000 scre-feet of
water per year from the reservoir for the growing of forage and feed
crops in the refuge area, for which no specific provision is made for
water rights. It believes that acquisition of, and settlement of

any claims for, such water rights, in compliance with laws of the
State of Texas, must be accomplished by others than the Corps of Engl-
neers.

12. Recommendatlons.--Accordingly, the Bosrd recommends modifi--
cation of the existing project for Trinity River and Tributaries,
Texas, in the interest of salinity control, navigation, water supply,
fish and wildlife, recreation, and other uses, to provide for:

a. A muiltiple-purpose dam and reservoir at Wallisville,
mile 3.9 on Trinity River, including an overflow section with cregt
I feet sbove mean sea level, a gate-controlled diversion chamnel to
Trinity Bay, a navigation lock 56 feet wide and 400 feet long, and
approach channel; sll generally in accordance with the plans of the
District Engineer and with such modifications thereof as in the dis-
cretion of the Chief of Engineers may be advisable, including =
larger lock if found justified; at an estimated cost of $9,162,000
for construction, and $156,200 annually for maintenance and opersation;
provided that, prior to construction, local interests agree to reim-
burse the United States in & menner satisfactory to the Secretary of
the Army for a share of the construction costs and the maintensnce,
operation, and major replacement costs of the dam and reservoir allo-
cated to certain project purposes as follows:

(1) Salinity control - 50 percent;
(2) Water supply - 100 percent;

- (3) Recreation - 100 percent, less cost for minimum
basic facllities and less costs equivalent to 15 percent of the totsl
project cost; such reimbursements being presently estimated at
$1,890,000 for construction and an average of $30,600 annually for
maintenance, operation, and major replacements, provided that the
latter payment may be made annuslly as a proportionate part of the
setual costs incurred;

B Incorporation of the existing Federal projects degig-
nated as "Anshuac Channel, Texas", and "Mouth of Trinity River, Texas".
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13. The Board further recommends, In accordance with the recom-
mendetions of the Bureau of Sports Fisherles and Wildlife and the
provisions of Public Law 85-624, Eighty-fifth Congress, approved
Avgust 12, 1958, that the Corps of Engineers be authorized to acquire
6,725 scres of additionsal land at an estimated cost of $1,136,000,
and to meke such land available, together with 10,730 acres within
the Wallisville Reservolr, generally sas shown on Plate 2 of the
District Engineer's report, to the Secretary of the Interior for re-
fuge use in accordance with asn sgreement to be made between the
Secretary of the Army and the Secretary of the Interilor as provided
for in Sectlon 3 of the Fish and Wildlife Coordination Act cited
gbove; sand that the Corps of Engineers be suthorized to operste the
Wallisville Reservoir in support of the refuge insofar as it does not
conflict or interfere with cperations for other project purposes;
provided, that local interests furnish the necessary water rights for
operation of the wildlife refuge.

1k, - The net cost to the United States for the recommended im-
provements is estimated at $7,272,000 for construction of the dam
and reservoir and $125,600 annually for meintenance and operation,
including mejor replacements; and $l,l36,000 for the acquisition of
edditional lend for the wildlife refuge.

FOR THE BOARD:

/S/ W. X. WILSON, JR.
W. K. WILSON, JR.

Major General, USA
Chairman

17



REPORT OF THE DISTRICT ENGINEER

INTERIM REVIEW OF HEPORTS ON
TRINITY RIVER AND TRIBUTARIES, TEXAS
(WALLISVILIE RESERVOIR)

SYLLABUS J

This report comprises the results of an investigation to determine the
advisability of providing a multiple.purpose reservoir for salinity con-
trol, navigation, water supply, fish and wildlife conservation, and
recreation on the lower Trinity River near Wallisville » Texas. The re-
port also presemts data concerning the advisability of providing a national
wildlife refuge as recommended by the United States Fish and Wildlife
Service. It is foumd that: :

a. There is an Immediate and urgent need for construction of a
- multiple purpose reservoir development at Wallisville and that the most
feasible plan for achieving this objective would be. the construction of
& multiple-purpose reservoir with dam located at about river mile 3.9,
broviding storage to elevation 4.0 above meen sea level, generally as
described under plan C in this report.

b. The estimated annual benefits to be afforded by the Wallisville
reservolr considered in plan C would exceed the estimsted annusl charges,
showing a favorable ratio of 2.8.

¢. The locsl interests should reimburse the United States for a
share of the first cost of construction and annual cost of maintenance
and operstion end major replacements of the Wallisville reservoir in sccord- ‘
ance with the provisions outlined herein.

d. The Wallisville reservoir, plan C, would provide outstanding
opportunities for the development of a national wildlife refuge which could
be achieved by the purchase of additicnal lands adjacent to the reserveoir
for the growing of feed and forage crops and protection of the migratory
birds. ‘ .

¢. The estimated amnual benefits 4o be afforded by the national
'wildlife refuge as considered in this report would exceed the estimeted
annual charges, showing & favorable ratio of 1,2, .

Accordingly, it is recommended that the existing project for the
Trinity River and Tributaries, Texas, be modified to provide a multiple
purpose reservolr on the lower Trinity River with dam located st river
mile 3.9 providing storage to elevation 4.0 sbove mean ses level, The
estimated first cost to the United States is at $9,162,000 with $164,700
egtimated for ammual maintenance, operation and major replacements. The
recamnendation is subject to the condition that local interests reinburse
the United States for a share of the first costs of construction end for
& share of the ammual cests of maintensnce and opergtion. The share of
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first cost to local interests is presently estimated to be $1,890,000
with $30,600 estimated as the share of the annual estimated cost of
maintenance and operation. ‘

It is further recommended:_

a. That, in accordance with recommendations .of the Bureau of
Sport Fisheries and Wildlife, a Federal project be adopted providing
" for the establishment of a national wildlife refuge in connection with
the Wallisville reservoir, plan C, in accordence with the Fish and
Wildlife Coordination Act, 48 Stat. 40l, as emended; 16 U.S.C. 661 et seq.

b. Acquisition by the COrps of Engineers be authorized for
sdditionsl lands of about 6,725 ecres for the nationsl wildlife refuge
at an estimated first cost of $1,136,000. : -

: ¢, The Corps of Engineers be authorized to transfer to the
Secretary of the Interior the 6,725 scres of additlonal refuge lands to
be purchased by the Corps of Engineers and about 10,730 acres of the
Wallisville reservoir as requested by the Buresu of Sport Fisheries and
Wildlife in this report.

Tt is further recommended that the existing Federal projects for
navigation, "Chennel to Anshuac, Texas", and "Mouth of Trinity River,
Texas", be incorporated into the existing project "Trinity River and
Tributaries, Texas". - : :
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SUBJECT:

1.

U. 8. ARMY ENGINEER DISTRICT, GALVESTDN
CORPS OF ENGINEERS
.GALVESTON, TEXAS

April 6, 1960

Interim review of reports on the Trinity River and Tributaries,
Texas, (Wellisville Reservoir)

Chief of Engineers, Department of the Army,
Washington, D. C., through

Division Bngineer, U. S. Army Englneer Division
Southwestern, Dalles, Texas

AUTHORITY

Authority.- This interim review of reports on the Trinity River

and tributaries, Texas, covering the Wallisville Reservoir is submitted
in partial response to the following four Congressionel authorizations:

House of

House of

&, Resolution by the Committee on Rivers and Harbors of the'
Representatives, United States, adopted March 31, 19hk4.

"Resolved by the Commitiee on Rivers and Harbors of the
House of Representatives, United States, That the Board of
Engineers for Rlvers and Harbors created under Section 3 of the
River and Harbor Act, approved June 13, 1902, be, and is hereby,
requested to review the reports on the Trinity River and
Tributaries, Texas, contained in House Document Numbered 403,
Seventy-seventh Congress, First Session, with a view to deter-
mining whether any modifications should be made in the recom-
mendations therein at this time with respect to works for
navigation and local flood protection along the main stem and
major tributaries of the Trinity River."

b. Resolution by the Committee on Rivers and Harbors of the
Representatives, United States, adopted February 28, 1945.

"Resolved by the Committee on Rivers and Harbors of the
House of Representatives, United States, That the Bosrd of
Engineers for Rivers and Herbors created under Section 3 of the
River and Harbor Act, espproved June 13, 1902, be, and is hereby,
requested to review the reports on the Trinity River and
Tributaries, Texas, contained in House Document Numbered 403,
Seventy-seventh Congress, lst Session, with a view to deter-
mining whether any modifications should be msde in the recom=
mendations therein at this time with respect to works for
navigation, flood control, end sllied purposes."
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¢. Resolution by the Committee on Public Works of the Senate
adopted January 20, 1958.

"Resolved by the Committee on Public Works of the United
States Senate, that the Board of Engineers for Rivers and Herbors,
created under S8ection 3 of the River and Harbor Act, approved
June 13, 1902, be, and is hereby, requested to review the re-
ports on Trinity River and tributaries, Texas, submitted 1n
House Document Numbered 403, Seventy-seventh Congress, First
Session, and previous and subsequent reports, with & view to
determining whether any medification of previous recommendations
ie advisable at this time."

d. Public Law 85-500, Eighty-fifth Congress, 8. 3910, Title 1
Rivers and Harbors.

"Section 112. The Secretary‘of the Army is hereby suthorized
and directed to cause surveys to be made at the following named
localities and subject to all applicable provisions of section 110
of the River and Harbor Act of 1950.

KRR
Trinity River, Texas . .

2. Bubmiseion of this interim report is also in response to the
directive of the Chief of Engineers in 4ih Indorsement, dated October 29,
1952, subject "Lower Trinity River Navigation Project, Texas," authorizing
the preparation of an interim report of survey scope to cover adequate’
investigation of the salt water aspect of the authorized navigation project
for the preservation of the quality of water available for irrigation. The
assignment calling for an interim report on the proposed Wallisville reser-
voir near the mouth of the Trinity River, as requested by local interests,
was made by the Division Engineer, Southwestern Division in letter to the
Chief of Engineers, dated April 2, 1959, subject: "Preparation of Interim
Report - lower Trinity River."

3. Extent of investigation.-« The reach of river pertinent to the
study of the Wallisville reservoir extends from the mouth of the river at
Anahuac, Texas, to about river mile 32.0, near Liberty, Texas. The town
of Anahuac is on the northesst side of Trinity Bay about 34 airline miles
from Calveston, Texas. Wallisville, Texas, 1s locatéd adjacent to the.
left bank of the Trinity River about 6 miles upstream from the mouth.
Liberty is about 25 miles north of Anahuac, at river mile L0.3. The
reach of river under consideration and the surrounding features are shown
on plate 1. -

Y. fThis interim feport gives consideration to the advisability of
providing a multiple purpose reservoir near the mouth of the Trinity River
in the interest of advancing the anthorized navigation chamnel to Liberty,
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of providing storsge for municipel and lndustrisal water needs of the
" loecal and adjacent communities and cities, or preventing salt water
intrusion in the fresh water supply of the Trinity River;, and of develop-
ing the fish; except marine fisheries, wildlife and recreaticnal re-
sources of the area.

5. Preliminary investigation was made of the advisability of pro-
viding flood storege in the multiple purpose reserveir. The upper slte
for the Wallisville reservolr considered in this report crosses the
Trinity River at river mile 8.6, just upstream of Wallisville, The
flood plain below the demsite has & totel area of about 19,000 acres
including the large delta ares at the mouth of the river. The flood
plein contains many small lakes, bayous and sloughs of shallow depth.
The lard areas in general have elevations of one to two feet above mean
sea level with some areas having a maximim elevation of five feet, all
of which are classified as marshy wet bottom lands. The principal
vegetation on the land areas is reed grass, marsh millet, and some large
sreas of swamp trees and brush. The higher land areas are occasionally
wesed for the grezing of cattle but the frequent flooding of the area by
fleoods limite the extent of the lands used for grazing purpcoses., The
area affords some fishing, humting or migratory birds and treppings of
miskrats., The town of Wallisville is partly within the limit of the
maximim highwater flood plain. State Highway 73, & limited access,
four-lane highway to Houston, crosses the f£flogd plain on earth embank-
ments with crown of roadway at elevation 16 above flood stage. The
preliminsry investigation clearly revealed that protection to the area
by flood storage in the Wallisville reservoir would not be economically
Justified. Accordingly, studies relating to the control of floods by
the Wallisville reservoir are excluded from this report.

6. Field investigations made in connection with the preparation of
this report consisted of a subsurface investigation of the Wallisville
damsite including laboratory testing of the soil samples; & salinity
survey of the waters in the Trinity River delta area including office
study of the occurrence and extent of the salt water intrusion in the
lower Trinity River; gross appraisel real estate surveys and economic
surveys of the reservolr areas under consideration; inspectlon surveys
of the structures, rcads and other facilities that would reguire modifice-
tion or relocation. Reconnslssance of the area was made by the District
Bngineer. The United States Department of Heelth, Education and Welfare
Service made a survey of the municipal and industrial water needs of the
local and adjacent communities and cities including a determinstion of
the monetary value of water in the Wallisville reservoir. The Bureau
of Sport Fisheries and Wildlife made a survey of the fresh-water fish
and wildlife resources of the area and evelthated the fresh-water fish
and wildlife aspects of the reservoir. The marine fishery will be
evaluated when the Bureauw of Commercisal Fisheries has had an opposriunity
to make adequate studies. A number of conferences and discussions were
held with the local interests, a summary of which is given in paragraphs
4O through 46. The views of Federal, State and other sgencies are
presented in persgreph 96,



7. This interim report is presented in & volumes. Volume 1, Text;
and Volume 2, Appendixes. In addition to the text of the report, Volume 1
contains copies of pertinent letters from other sgencies, the reports of
the United States Public Health Service and the Bureau of Sport Fisheries
end Wildlife, designated as exhiblts 1 through III, respectively, and a
report called for by Senate Resolution 148, 85th Congress, adopted
January 28, 1958 as an attachment. Volume 2 contains the following
sppendixes: Appendix I - Hydrology; Appendix II - Engineering Data;
Appendix IIT - Economic Data; and, Appendix IV - Statement of local -
interests. : ‘

8. Reports reviewed.- The only reports on the Trinity River submitted
subsequent to House Document No. 403, 7T7th Congress, lst gesslon, that are
pertinent to the current investigetion, are those contained in House Document
No. 634, 79th Congress, 24 session. In the report of that document, the
Chief of Engineers recommended modification of the exlsting project for
the Trinity River and tributaries, s¢ as to locate the section of navigse-
tion channel below Anmshuac adjacent to the eastern shore of Trinity Bay,
the relocated channel to have a depth of 9 feet, a width of 150 feet, and
a prospective embankment on the bay side, with such changes as in the
discretion of the Secretary of the Army end the Chief of Engineers may be
advissble. The recommended modification was authorized .by the River and
Harbor Act aspproved July 24, 1946, ' _ '

9. Information on other prior reports on the Trinity River is given
in House Document 403. The prior reports relate to preliminary examina-
tions and surveys of the Trinity River in the interest of flood control
and navigetion made prior to 1935, and are not pertinent to the present
study of the Wallisville reservoir. T

10. House Document No. 403, 7Tth Congress, lst session, which is
being reviewed in this report, conteins reports on the Trinity River and
tributaries, Texas, for flood control, navigation and allied purposes.

The reports gave consideration to five existing reservolrs and 15 proposed
reservoirs on headwater tributary streams and to one on the main river

at river mile 348.2 near Palestine, Texas, for flood control and water
conservation. The reports also gave consideration to a plen of improve-
ment for canalization of the Trinity River to Fort Worth providing for a
channel 9 feet deep and 150 feet wide from the Houston Ship Channel in
Galveston Bay to Fort Worth with 26 navigation locks in the river to
overcome & total 1ift of 496 feet. The Chief of Engineers recommended
"approvael of the comprehensive plan of improvement ¥ % ¥ # and construct«
tion at this time of Benbroock, Little Elm, and Grapevine Reservoirs, the
modification of Garza Dam, and the improvement of the levees and f£lood-
ways at Fort Worth and Dallas for flood protection and water conservation
in the Trinity River Basin, and provision of & navigable channel from the
Houston Ship Channel to Liberty, with project depth of 9 feet, 200 feet
wide in Galveston Bay end 150 feet wide in the river section, and with &
turning basin at Liberty"; all subject to certain specified conditions

of local cooperation. Improvement of the Trinity River and its tributaries
in accordance with the plans recommended by the Chief of Engineers was
authorized by the River and Harbor Act approved March 2, 1945. The portion
of the project through Galveston Bay was subsequently modified by the
River and Harbor Act approved July 2k, 1946, as described in parsgreph 8.
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. DESCRIPTION . o

: 11. Description.« The Trinity River, one of the major rivers of
Texas, is located in the east central porticn of the state. The main
headwaters of the river rise in Archer County in north central Texss at
an elevatlion of asbout 1,250 feet above mean sea level. From its source,
“the Trinity River flows in a southeasterly direction for about 133 miles
to Fort Worth, thence easterly sbout 53 miles to Dallas, thence in a
general southemsterly direction for about 506 miles, &nd empties through
its delta distributaries into Trinity Bay, the northeast portion eof Gal-
veston Bay. The main stream below Fort Worth has a total length of about
559 miles and a total fall of about 508 feet. The watershed of the ‘
Trinity River has an area of 17,845 square miles.

12. Throughout its entire length, the Trinity River follows & meander-
- ing course across its valley and below Liberty its meandering is about twice
the length of the general sxis of the valley., The river velley veries from
two to six miles in width. Tidewnter extends up the river sbout 41 miles
to Iiberty, thence the low-water slope of the river averages sbout 0.60
foot per mile for 344 miles. Tidal influence at extreme low stages éxtends
upstream to about mile 50, approximately 5 aixline miles abcve Idberty.
Between its mouth and Liberty, the width of the river channel varies from
sbout 400 to 200 feet. Depths in the river channel from the mouth to
mile 29 vary from a controlling depth of about 7 feet at the mouth of the
river to 8 maximun depth of about 30 feet in pools. Above mile 29, the
controlling depth decrease rapidly to 4 feet at about mile 30 and 2 feet
at sbout mile 38, while maximum depths decremse to about 20 feet. The
channel banks vaery in height from about one foot st the mouth to two feet
at mile 10, eight feet at mile 2k and 22 feet at mile Lo neex Liberty.

13. Below mile 12 the low marshy land subject to frequent overflow
containe lakes, bayous and sloughs that are only a few feet deep and have
normal water surface elevations at sbout mesn see level., 'The land sreas
are covered with marsh grasses including considerable growths of dense
swenp trees and brush. Between river mile 12 and Liberty the surface of

“the valley rises gradually and is intersected by small streems and sloughs
in abendoned river chennels. The area is largely covered with bottom-
land type of trees and brush. : _

ik, The Trinity River empties into the Anahumc Channel neer the town

of Anshupc, Texss, thence the flows traverse the navigation chennel =
distance of about 5.3 mliles to the outlet in Trinity Bay. Extensive mud
flats adjoin the delts area of the Trinity River and the Anshuac Chandel,
and the mud flats sre being extended eonstantly into Trinity Bay by
deposition of sediment from the Trinlty River. Trinity Bay 1e& & shallow
comstal bay extending northeast of Galveston Bay and has maximum depths

of about eight feet at mean low tide in its centrsl area and depths of

six feet over a large portion of the bay area. The mesn diurnel tidal
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range in Trinity Bay in the vicinity of Anahuac 1s sbout 0.9 feet. The
water surface is affected to a considerable extent by winds and may be
depressed as much as 1.5 feet below mean low tide by strong winds in the
winter season end raised as much as 15 feet above mean low tide by hurri-
canes during the summer and fall seasons. The Trinity and Galveston Bey
areas are shown on plate 1 and the United States Coast and Geodetic Survey
chart No. 1282. _ : . .

15. Elevatlong glven haieinafter-refer to the U. 8. Coast and Geodetic
Survey mean sea level dstum, unless otherwise stated, which is 1.0 foot
above Corps of Engineers datum of meen low tide, &t Anahuac, Texas.

_ 16. The Trinity River below Liberty is & sowrce of water for irriga.
tion of extensive areas in rice cultivetion located on uplands adjacent
to the river valley. At present, four companies obtaln water from the
Teinity River for the irrigation of rice. The Richmond Irrigation Co. )
and the Devers Canal Co. have pumping plants on the Trinlty River at mile
26.9 and 20.7, respectively, which, with necessary booster pumps, raise
the water about 50 feet for delivery into the main canals. The Southern
Canal Co. diverts water from the Trinity at about river mile 15.2 by
gravity flow through a diversion channe) leading to Plckett Bayou, thence
vie the cutoff to Old River, where a temporary dam, backs the water into
014 River a distance of about 3.3 mlles to the company’'s pump intake on
the south bank of Old River, where the water is reised about 38 feet to
the main delivery cenasl. The Chambers-Liberty Counties Navigation District
diverts water from the mouth of the Trinity River and from Lake Anshuac
by meane of gate controlled diversion channels extending to a pumping
plant located near the east bluff at Anshusc which ralses the water about
20 feet to the main canal. Leke Anahuac was formerly en arm of Trinity
Bay, known as Turtle Bay. The Chambers-Liberty Counties Navigation Dis-
trict obtained ownership of Turtle Bay from the State of Texas,.and created
a fresh water reservoir of ebout 5,000 acres and 5 feet of vertical draw-
down storage by constructlion of a levee along the east bank of the Trinlty
River including an overflow splllway end appurtenant facilities for
obtaining fresh water from the Trinity River at about river mile 3.6.

17. There are four oll fields within the Trinlty River valley below
Liverty. Two fields designated Liberty-South fleld and Dayton-South field
extend over a large portion of the Trinity River Valley from about river
mile 30 to Liberty, Texas. The Liberty-townsite field is located within
and edjacent to the city of Liberty. The Lost Lake fileld located opposlte
river mile 9.0, upstream of State Highway 73, is protected against river .
floods by an encircling earth levee. A new field has been developed in the
lower southwest portion of the valley near the north shore of Trinity Bay.
There are 12 through pipelines ranging from 3 to 30 inches in diameter
crossing the valley more or less parallel to State Highway T73. In additicn,
13 through pipelines cross the valley between river mile 13.0 and Liberty,
several of which heve connections with extensive gathering lines from the
oll flelds.
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18. Economic development.- The immediate area adjoining the proposed
Wallisville reservoir consisting of Chambers and Liberty Counties has an
area of 1,791 square miles of coastel prairie land and constitutes a
fertile agricultural region. The principal farm crops consist of rice,
cotton, corn and miscellaneous truck crops. It is one of the principal
rice producing areas in the State. Iivestock are raised extensively in
the area and include & large number of beef cattle and well-developed dairy
herds. Poultry raising is also an important pursuit. The area is noted
for its excellent fishing in the coastal bays and fresh water lakes. A
large number of geese, ducks and other migratory waterfowl spend the
winter season in the marshes and rice fields and afford excellent water-
fowl hunting. According to the 1950 census the two counties haed a popula-
tion of sbout 34,600, of which 15,980 resided in communities, towns and
cities. The population of the 2 counties based on 1957 estimates is now
about 41,000,

19. The principal industrisl developments in Chambers :and Liberty
Counties are industries engaged in processing agricultural and forest
products, in mining sulfur, and producing and processing pétroléum products.
The irrigation companies have water rights appropriated by the State Board
of Water Engineers for the irrigation of 116,000 acres end actually ir-
rigated an aversge of 79,000 acres annuelly prior to 1952. Under the
present-day farm program ebout 40,500 to 50,000 acres are being irrigsted
annuelly. The total area under the irrigation systems amounts to cver
300,000 acres. The rice irrigation season ig generally from April through
September, with the peak pumping during July and August, when the maximum
rate of pumping is attained elmost continuously. The total application
of water to the crop is about 3.5 acre-feet per acre. Under the practice
of ellowing land to lie fellow for two years between cultivation.of rice
crops, the lands now under canals are sufficlent to maintein en average
eropping program of about 90,000 ascres ennually. There are alsc other
adjecent lends which are suitable for rice culture and it is reported
that several companies plan to expand their canal systeme at some future
date. A deterent factor to expansion 1s the lack of sufficient water
supply necessary for the irrigation of more than 90,000 acres, annually.

20. The Texas Gulf Sulphur Company, in 1948, opened & new sulfur
mine located sbout 5 miles northeast of Wallisville and about 3 miles east
of the Trinity River. The sulfur is transported in the molten state through
pipelines from the mines to & terminal on the Trinity River. Representatives
of the company state that the production of the field is expected to be
400,000 to 500,000 tons of sulfur ennually.

2l. 011 production has incressed repidly in both Chembers and Iiberty
Counties, and a total of about 40 fields are now in production. The oil
fields within the proposed Wellisville reservoir erea produced a total of
about 5,289,000 barrels of crude petroleum in 1958, of which 5,273,176
barrels was reported as being produced from the combined Liverty-South
and Dayton-South fields, 5,108 barrels from the Liberty townsite field
and 10,772 barrels from the Lost Lake field.
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22. A system of in:proved highways and county rvads serve the tributary
sarea. Rail connections are provided by a branch line of the Atchison,
Topeke and Santa Fe Railroad on the esst, the main line of the Southern
Pacific Railroad which crosses the area through Idiberty, the Missouri Pecific
crossing the area just north of Ifberty, and the main line of the Atchi-w
son, Topeka and Sants Fe Railroad crossing the north portion of the erea.

23. The Wallisville reservolr would be centrally located to the large
industrial and commercial citles of Houston, Texas City and Ga.lveston, about
4O to TO miles southwest, and Beaumont, Port Arthur and Orange,"sbout the
same distences eastward. These cities have large metropoliten areas of
which several are highly industrialized. The combined total population
of the countles containing these cities, Harris and Galveston on the south-
west and Jefferscn and Orange on the east, was estimated in 1957 at about
1,600,000.

2h. Climste.~ The lower Trinity River snd adjacent areas are Jocated
" in & mild humid re region heving werm summers and moderate winters. Freezlng
temperatures and snowfall are experienced occasionally with the passage of
cold high-pressure air masses from the northwestern polax regions and the
continental western highlands. The mean annual temperature in the area is -
about 63 degrees, Fehrenheit, Temperatures at Liberty have ranged from a
meocimum of 108 degrees to a minimum of 8 degrees.

25. Precipitation.~ The mean annual precipitation over the lower
Trinity River based on the record of the Weather Bureau station at Liberty
1s about 51 inches. Extremes in annual precipitation at Liberty have
ranged from & maximum of 85.08 inches in 1919 to a minimum of 29.82 inches
in 1917.

26. Evagoration.« The mean annual evaporation rate from a free water
surface in t 1iaville reservoir would be about Ul inches, hased on
records of eveporation at the Beaumont station. A study of the average
manthly evaporation rates and recorded monthly rainfall during the critical
drought period, 1953 to 1957, shows that there would be an excess of precipita-
tion over eva.pora.tion of about one inch per yeax.

27. Ru.no . The runoff of the Trinity River pertinent to this etuwdy
is reflected by the records of stream geaging stations at ILiberty, river
mile 40.3; Romeyor, river mile 94.2, and Riverside, river mile 182.4. The
Iiberty and Riverside gaging stations were established January 1, 1903, aad
the Romayor gege on June 1, 1924, The discharge of the Trinlty River iz
affected by regulation by reservoirs sbove Dallaes and by Lavon reservoir
on the East Fork of the Trinity River.

28. Runoff data for the liberty gaging station indicate that the
average annual runoff of the Trinity River le about 6.4 inches. The an-
mual runoff hes veried from & minimum of 0.8 inches to a maximum of 1h4.1l.
inches. The runoff data for fhe ILiberty gage were estimated from United
States Weather Bureau gege helghts and a rating curve constructed from
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discharge nmeasurements made by the United States Geocloglcal Survey.
Table 1 shows runoff deta for the Riverside, Romayor and Iiberty stream
gaging stations.

TABLE 1

RUNOFF DATA - LOWER TRINITY RIVER

. Station _
Item 3 Riverside :. Romayor : Liberty

Miles above mouth 182.5 ' 94,2 40,3
Drainsge aree, (sq. mi.) 15,619 ' 17,192 17,539
Pericd of record 1903-1957 19241957 1903-1957
Discherge (sec-ft)

Peak 121,000(1) ' 111,00051; 114,000{1)

Minimum T70(2) 102(3 -

(1) May 1942

(2) Observed August 20 through 26, September 8 through 13, 1925, and
September 29 through October h 1931.

(3) Observed August 24, 25, 1956.

29. low flows.~ Low flow stages on the Trinity River at the Iiberty
gaging station are generelly affected by the tides in Galveston Bay and the
nearest stream geging stations recording unaffected low flows are located at
Romeyor and Riverside approximately 54 and 142 miles, respectively, above
Iiberty. In the 88-mile reach between Riverside and Romayor, there is a
definite meke-~up or increase in the low-water flow. Based on records of
the Riverside and Romayor gaging stetion during the low flow period of
September-October 1931, the increase amounted to about TO second feet.
However, during the most critical drought period on the lower river, 1953~
1957, the records for August 1956 indicate an increase of 15 second feet.

The increase in low flow is further augmented in the reach from the Romayor
gege to river mile 12.9, based on data obiained during August-November 1952.
During this period, a temporary dem was plaeced in the Trinity River at river
mile 12.9 to prevent salt water intrusion to three upstream pumping stations.
Dete on river flow, during that perlod indicate that the pumping rates, after
the water surface became stesdy, exceeded the river discharge by an sverage
of about 153 second-feet for a period of 25 days. This make-up probably

is supplied by return flow from ground water along the river channel and

from dralnege of the lakes and sloughs in the flood plain.

30. Floode.~ The records of the gages on the lower Trinlty River
indicates thet floods occur at all seasons of the yesr. The meximum high
water for the year ususlly occurs during the months of April, May end June.
Along the main stem of the Trinity River below ILiberty the major flocds are
relatively broed crested and of long duretion. Floods in this reeach overtop
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the banks, thus retarding the flow, flattening the peak diacherge, and
prolonging the flood periods. The meximm flood of record on the lover
Trinity River occurred in May 1942. This flood produced & pesk stage of
29.38 Peet on the Liberty gage and had a pesk discharge of 11%,000 second-
feet, The frequency of the meximum flood of record 1s estimated at once
in 35 yemrs. Floed stage ot Liberty is 24.0 feet on the gege; or 21.8
feet above mesn ses level, at which stege the river has a d.iséharge of
20,000 second-feet. Flows of 7,000 second feet excead bankfull stege of
2 feet at river miles 12 and b.
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IMPROVEMENTS BY FEDERAL AND NON-FEDERAL AGENCIES

3. Existing Corps of Engineers' project.- The only existing Corps
of BEngineers project on the lower Trinity River, is the Trinity River and
tributaries, Texas, project vwhich provides for navigation to Liberty, Texas.
This project was modified by the River and Harbor Acts of March 2, 19h5
and July 24, 1946. The project provides for & sea-level channel, 9 feet
deep and 150 feet wide, extending from the Houston Ship Cheannel along the
east shore of Trinity Bay to Anahuac, thence generally following the
natural river channel to and including a turning basin near the town of
Liberty, Texas, a distance of about 48.9 miles, with a protective spoil
embenkment on the Trinity Bay side of the channel between Smith Point,
mile 6.0, and Anahusc, mile 2k.3, and a log boom at the head of the
Anshuac Channel. The project was authorized subject to such future
modification thereof as in the discretion of the Secretary of the Army
and the Chief of Engineers may be advisable, and to prescribed require-
ments of local cooperstion. The total cost of the existing project to
June 30, 1958 was $1,20L4,255, of which $1,042,660 was for new work and
$251,595 was for maintenance.

32. The lower portion of the project channel, extending from the
Houston Ship Channel along the east shore of Trinity Bay to mile 23.2,
about one mile below Anahuac, Texas, was completed to project dimensions,
including the protective spoil embankment, in July 1950. During planning
studies for further advencement of the channel to Liberty, local interests
objected to construction of the channel upstreem of its present ending
without positive protection against salt water intrusion in the Trinity
River. The advisability of providing suxiliary works of improvement for
the prevention of salt water intrusion in the river and for further
advancement of the channel to Liberty, is considered in this report.

33. The existing project was authorized subject to the conditions
that local interests furnish necessary rights-of-way and suitable aresas
for disposal of dredged msterial, make necessary changes in utilities
crossing the natural river channel below Liberty, give assurances
satisfactory to the Secretary of the Army that they will provide adequate
terminal and transfer facilities on the waterway, and hold and save the
United States free from claims for damages that may result from construc-
tion and operation of the improvements. Local interests have not complied
with the conditions of locsl cooperation for the portion of the channel
from Anshuac to Liberty, but have fully complied with the conditions of
local cooperation for the completed portion of the channel below Anshuac
by furnishing necessary rights-of-way free of cost to the United States
and by furnishing the "hold and save" assurances.
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34, Related projects.- There are several existing navigation projects
in tue vicinity of Anahuac which would be affected by completion of addi~-
tional portions of the authorized channel to Liberty. These projects are:
Mouth of Trinity River, Texas, and Anshusc Channel, Texas. Information con-
cerning these projects is given in paragraphs 35 through 37.

35. Mouth of Trinity River, Texas.- A previous project for improving
the Trinity River to obtain 5-foot depth for navigation from the head of
Galveston Bay to Liberty, adopted in 1871 end modified in 1873, provided
for e pile breakwster and dredging at the mouth of Middle Pazss, for re-
moval of a bar in the Trinity River about h% miles below Liberty, and for
the removal of snags and overhanging trees between the mouth end Liberty.
The project was modified in 1889 to provide for parallel timber jetties
at the mowth of Middle Pass and for closing of two other principal passes
by submerged dams to effect a deepening of the channel to 6 feet on the
bar. A total of $75,900 had been expended on the project prior to adoption
of the existing project in 1905.

36. 'The River and Harbor Act spproved March 3, 1905 added the work of
this project to others covered by the appropriation for "Improving West
Galveston Bay Channel, Double Bayou, and mouths of adjacent streams, Texas."
Work was continued at Middle Pass until September 1907, when it was stopped
and improvement of Browns Pass was wndertaken'to provide a channel T feet
deep and 80 feet wide from Anahuac Channel through Browns Pass to deep water
in the Trinity River, a distaence of 6,700 feet. The total cost of this
project to June 30, 1921 was $14,511 of which $3,640 was for new work,
and $10,871 was for maintenance. Subsequent to June 30, 1921 no funds
have been expended for new work or maintenance and since 1935 the project
has been considered as an inactive project.

37. Anahusc Channel, Texas.- The existing project for Anahuac Channel,
Texas, was authorized by the River and Harbor Act approved March 3, 1905,
but no definite dimensions were specified. In 1905 the Depariment dredged
a channel 6 feet deep and 80 feet wide from Trinity Bay to the wharves at
Anshuac, a distance of about 16,000 feet and these dimensions have since
been considered as the project dimensions. The existing project was com-
pleted in 1906 and is now being meintained to project depth of 6 feet and a
width of 80 feet throughout a length of 28,000 feet to 6-foot depth in
Trinity Bay. The total cost of the project to June 30, 1959, was $717,289,
of which $5,975 was for new work and $711,31% was for maintenance.

38. Improvement by other Federal agencies.- No improvements for
flood control or beneficial use of water have been constructed by other
Federal agencies on the lower Trinity River. However, the Soil Conservation
Service, Department of Agriculture, has been authorized by Congress to
undertake a program of runoff and waeterflow retardation and soll-erosion
prevention on the Trinity River watershed. Plans provide for a large
number of detention structures on the watershed upstream of the mouth of
Long King Creek at river mile 117.6. Approximately 246 of 1,330 planned
floodwater retarding structures have been congtructed on the watershed.
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39. Improvements by non-Federal agencies.- The existing improvements
for water conservation by non-Federal interests consist mainly of off-river
reservoirs for irrigation and mining purposes. Lake Anahuac reservoir near
the mouth of the river is the largest reservoir providing for storage of
fresh water from the Trinity River for irrigation purposes including some
_diversion for muniecipal purposes. The Texas Gulf Sulphur Company has twe
reservolrs located on the uplands sbout 4.5 miles from Wallisville, which
‘store fresh water used for mining of sulfur. The water is transported by
canals extending from a pumping station on the east bank of the Trinity
River at river mile 20.9. In addition the four canal companies have
seversl reservolrs on the uplands providing emergency storage for irriga-
tion purposes. There are no organized levee improvement districts on the
Trinlity River below Liberty. However, private interests have recently
congstructed a small levee on the east side of Cotton Bayou and are re-
habllitating the old levee south of 01d River Lake tc protect the fresh
water areas from salt water intrusion in the interest of hunting and
trapping.
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IMPROVEMENTS DESIRED

40. TImprovements desired.- Public hearings were held in Liberty,
Texas, on May 2, 1946, and February 2, 1950, to determine the nature and
extent of the improvements desired by the local interests and to afford
interested parties an opportunity to express their views concerning the
proposed improvements. Subsequent to the hearing numercus conferences
were held with the representatives of navigation and irrigation interests
at which various plans for improvements of the channel from Anahuac to
Liberty were cornsidered in an effort to arrive at a plan that would sat-
isfy the irrigation interests and at the same time provide a satisfactory
navigation channel. :

41, The navigation interests desire the improvement of the Trinity
River to Liberty to provide an adequate and dependable channel for exist-
lng and prospective commerce. In support of the requested improvement the
navigation interests state that the location of the adjacent area together
with the natural resources that are so readily available to the area are
conducive factors for a tremendous industrial development which is a
necessary adjunct to water transportation. They also point out that the
industrial development is, to a great measure, dependent upon the avail-
ability of fresh-water supply in the lower reaches of the river. These
interests state that the Anshuac Channel, which is the only existing
waterwvay to the Trinity River, has not sufficient depth and width to
permit economical coperation of modern barge traffic; that the channel
shoals frequently due to the sediment load of the Trinity River which
discharges into the inner end of the channel, and that some shoals exist
in the Trinity River above its mouth, all of vwhich impede econcmical
barge transportation.

42. The irrigation interests request that any project for improve-
ment of the Trinity River below Liberty provide positive protection agaifst
the upstream Intrusicn of salt water and dammge to the fresh water supply
in the river channel. In support of the request for protection from salt
water intrusion, they point out that the agricultural industries in the -
immediate area that have been built upon this fresh-water. supply must be
protected; that rice growing is of major importance to the economy of the
tributary area, with an annual gross revenue of over $10,000,000, and that
loss of the rice production because of salt water intrusion in the water
supply is a serious economic loss to the area.

43, They state that from observation of other navigation developments
on the Neches River, Texas, and the Calcasieu River, Mermentau River, and
cther bayous intersected by deep and shallow draft navigation chamnels in
Louisiana, they are very fearful that salt water will intrude into the
Trinity River more guickly and more often than it hag done in the past
because of deepening the channel and cutting through the bar at the mouth
of the river and shoalsin the river. The Chairman of the Chambers-Liberty
Counties Navigation District states that the Lone Star Canal Company which
started operation in 1901 experienced no difficulty from salt water intru-
sion until the development of the Houston Ship Channel. He further states
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that the company found that the salt water moved up the Houston Ship
Channel and spread alcong the west side of Trinity Bay to the western
passes into the Trinity River which necessitated a temporary stoppage
of irrigation pumping until the "block" of salt water was passed out

of the river. He alleges that such intrusion alsc reached the pumping
plant of the 0ld River Canal Co., (now tke Southern Canal Company) and
that the continued deepening and widening of the Houston Ship Channel
has constantly increased the salt water intrusion. He further states
that this condition would have prevailed even if no inprovement of any
kind had been made on the Anahuac Channel. Iocal irrigators allege
that during the greater part of previous years, the high discharge

of the Trinity River created a fresh water "pool” along the east shore
of Trinity Bay from the mouth of the river southward and that it is
this pool that delayed salt water intrusion in the river during periods
of low flow. They state that construction of the Houston Ship Channel,
the navigation channel along the bay shore and the recent maintenance
dredging of the Anahuac Channel has virtually destroyed the fresh water
pool and has aggravated the intrusion of salt water into the river
channel. Information concerning the foregoing conditions furnished by
the chairman of the navigation district is given in appendix IV.

44, Based on interviews with the local interests several plans of
improvement for extending the navigation channel above Anashuac were
developed and discussed with the local interests. These plans provided
for a lateral navigation canal from Anghuac to Liberty; for a navigation
channel in the Trinity River from Anahuac to Moss Bluff and thence to
Liberty in a lateral canal protected from river overflows; for a gate
control structure in the navigation channel logated either below or
above Anshuac; for a multiple-purpose reservoir storage by dams across
the Trinity River valley at Moss Bluff (river mile 20) and at the Lake
Liberty site about 1l miles upstream of Liberty; and for a diversion
dam across the Trinity River at mile 3.9 with a gate controlled river
diversion channel to Trinity Bay, and a navigation lock in a cutoff channel.

45, 1In March 1958, the Trinity River Authority of Texas and the
Trinity River Improvement Association requested that an investigation
be made of the feasibility of providing conservation storage in connecw
" tion with the improvements considered for advancement of the navigation
channel to Liberty and for prewveanticn of salt water intrusion in the
lower river, They proposed comstruction of the Wallisville reservoir
as envisioned in the Trinity River Authority's "Master Plan for the
Trinity River and Tributaries," to be located just upstream of the town
of Wallisville. The reservolr would have a normal water surface at
elevation 20, a surface area of about 49,000 acres, and a storage of
about 535,000 acre-feet, They state that the conservation storage
contemplated in the proposed reservoir is an essential element in any
long range plan for the maximum development of the water resources of
the Trinity River.
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L6, Subsequently, in March 1959 the Chairmen of the Chanbers=
Iiberty Counties Navigation District proposed that provision be made
to provide for three to five feet of storage in connection with the
previously considered diversion dam at river mile 3.9 including the
gate controlled river diversion channel and navigation lock. The
proposed storege to be obtained by means of & levee extending westward
from the gate controlled diversion structure across the Trinity River
valley to high ground. - : '
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WATER FROBLEMS AND SOLUTIONS CONSIDERED

47. Water problems.- In summary of the desires of local interests
it is apparent that the principal water problems on the lower Trinity
River relate to the prevention of salt water intrusion that would result
from the completion of the navigation channel upstream of Wallisville
and to the need of providing storage of water for comservetion purpose
in addition to providing for the further advancement of the navigaxion
project.

48. The intrusion of salt water to the pump intakes of the rice
irrigetion systems during periods of low flow in the Trinity River has
been & problem for & number of years. The intrusion of salt water in
dameging proportions hes never been reported to have reached the ilntake
of the Richmond Irrigetion Co., mile 26.9, and has seldom been reported
at the intake of the Devers Canal Co., river mile 20.7. However, ex-
cesslve saelinities have often reached the Chambers-Ilberty Counties
Navigetion District's intake at the mouth of the river and the Southern
Canal Co's. intake on 0ld River which is supplied by diversion from the
Trinity River at mile 15.2.

49, A study was made of the salinity records to determine whether
any relation existed between the factors of stream flow, pumpage, wind
and tide at the several stations. It appears that the stream flow as
given by the Rommeyor gage and the rate of pumpage by the several canal
companies are the factors that have most influence on the salinity in
the lower Trinity River. From the study of these records, 1t appears
that the water resources in the lower Trinlty River during extreme low
flow are insufficient to meet the demand for rice irrigation and to
prevent intrusion of salt water in the lower river upstream to the in-
teke of the Devers Canal Co. This situastion is often asggravated during
the lste summer when continued strong north winds lower the water surfece
in Galveston Bay and in the lower river, and subsequent south winds £ill
the bay and river channel with highly saline water from the lower bay areas.
The Chambers-Liberty Countles Navigation District has recourse, during
low flows when excessive salinity reaches 1ts river intakes, to water
stored in Leke Anahuac., In the past this storsge has prevented full loss
of rice crops but has not prevented demage from salinity. The upstream
canal companies have no recourse except to temporarily dem the river c¢han-
nel below their pump intakes to stop the upstream intrusion of salt water
88 was done 1in 1952. Information concerning the study of salinity intru-
sion in the lower Trinity River is given in Appendix I.

50, The need for edditional water supply is general throughout the
lower Trinity River basin and adjacent areas lneluding the city of
Houston, Texas. The Trinity River Authority of Texas has made a study
of the Trinity River basin and proposes a plen for developing the water
resources of the basin for all beneficial purposes, inciuding barge naviga-
tion from the Houston Ship Chennel to Fort Worth, and for edditional flood
control improvements. The Authority's report states that "a basic premise
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in the development of the plan proposed herein is that all of the runoff
of the Trinity River and tributaries that can be regulated economically
will be required in future years for development in the watershed." The
proposed Wallisville multiple-purpose reservoir with storage to elevation
20 is proposed as a unit in the comprehensive plan providing 21 mejor
reservoirs on the water shed, and is the lowermost proposed reservoir.

5i. 'The city of Houston, Texas, has mede investigetions of the
feasibility of constructing a lerge conservation reservoir on the Trinity
River at sbout river mile 129 and a salt water barrier dam on the lower
Trinity River at river mile 4, for the purpose of diverting waters of the
Trinity River to meet the present and future industrial water supply needs
of the city and adjacent areas. The city of Houston and the Trinity River
Authority have been granted a permit by the Texas State Board of Water
Engineers to construct the proposed water supply facilities. O0Officials
of the city of Houston have expressed a great interest in the reservoir
improvements under consideration in this report and s willingness to
participate with the Trinity River Authority and the Chambers-Iiberty
Counties Wavigation District as may be required.

52. A major factor in the economy of the area tributary to the lower
Trinity River is the availability of an adequate supply of fresh water to
meet the needs of sgriculture and industrial expansion which would be af-
forded by storage in the vicinity of Wallisville, In addition the reservoir
storage would be of major importance in affording development of the fish,
exclusive of marine f&sheriesg Nildlife and recreational resources of the
area.
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FLANS OF IMPROVEMENT

53. PFlans investigated.- The most feasible plan to meet only the
neads of pmavigation and preventicn of salt water intrusion in the lower
Trinity River is the plan previcusly develcped in collsboration with the
- local interests., This plen, referred to as plen A, is reconsidered to

show the minimum feasible development for navigation and control of sslinity
intrusion. Investigation reveals; however, that it would be femsible to
provide improvements for navigation and salinity contrel in combinstion
with the conservation storage resexrvoirs proposed by the locmnl interests.
The developmznt of minimum storage at Wallisville could be sccomplished by
“providing & lew dam extending across the Trinity River valley below
Wallisville, generally as proposed by the Chambers-Iiberty Countles Kavigs-
tion District. Whereas, the development of larger amounts of storsge would
be most feasible by higher dems extending scross the valley just upstream
of Wallisville, as proposed by the Trinity River Authority. Because of
site limitatione at river mile 3.9 below Wallisville, investigations were
mede of two pleng of reservolr devel: nt, designated plans B and G,
providing storage t¢ elevation 3 and 4, respectively. The proposed dam
upstresm of Wallisville at river mile 8.6 is limited by physical site
features to a maximum full development providing for reservolr storsge te
elevation 20. In addition to determining the feasibility of providing
maximum development of the site, investigation wes made of pertial develop-
ment providing for reservolr storage to elevation 10 and elevation 15. The
plans of lngrovement providing for reservoir storsge to elevations 10, 15
and 20 are referred to hereinafter as plans D, E and F, respectively. All
plane providing for reservoir storage also provide for extepding the muthore
ized navigetion chennel from its present ending below Anshuac to Mogs Bluff
including & lock to overcome the vertical lift at the reservoir dam,

54. 'The sslient features of the six plans of improvement inves’tig&ted
are as follows:

Plan A.- For navigation and salinity control. . Consiztes of &
vavigation Tack, 8 navigation cutoff channel, a river diversion dam and
a gate~controlled river diversion channel to provide water storage to -
elevation 1.0, mean sea level within the banks of the river. At the site
below Yh..'l.:liaville : .

Pla.n B.= For navigation, selinity control, water consemti@np
fish and wildiif fe, and recreation purposes. Consists of same festures &g
plan A, plus a low overflow splllway dam extending across the flood plain
to provide water storage to elevation of 3 feet abeove meen sea level. At
the site below Ws.llisville.

Plan C.- For navigation, salinity control, water conservation,
fish and wildlife, and recreation purposes. Same as plan B, but with
water abarage to elevation of 4 feet above mean sem level. At the site
below Wallisvilie,
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- Plan D.= TFor navigation, salinity control, water conservation,
fish and wildlife, and recreation purposes. Consists of a navigation lock,
a gated and overflow spillway and a non-overflow dam, with storage to
elevation 10 feet above mean sesa level. At the site above Wallisville.

. Plan E.=-  Same as plan D, but with water storage to elevation
15 feet above mean sea Jevel. At the site above Wallisville.

Plan F.= Seme as plan D, but with only a gated spillway and
with water storage to elevation 20 Teet above mean sea level. AL the
site above walllsv1lle.

'55. Considerations in project development.~ The development of a
multi-purposed reservoir at Wallisville is premised in part on the
following:

a. That the Livingston reservoir et river mile 129 2, as
proposed by the city of Houston will be constructed.

b. During the crltical drought period for determining reservoir
yield, there would be no releases of water from Livingston reservoir,
and the inflow to the Wallisville reservoirs would he derived solely frOm
the uncontrolled drainage area below the LiV1ngston dem site.

C. The yvield of conservation water to be derived from the
several reservoirs would be based on the most severe drought period in
the lower river, which occurred during the period June 1953 to April 1957,

d. The sediment load entering the Wallisville reservoir would
amount to 819 acre-feet per year which would be derived from the un-
controlled dralnage area below the Livingston dam including an outflow
of about 7 percent of the sediment load entering the Livingston reservoir.
This rate of sedimentation in the Wallisville reservolr is based on a
gtudy and analysis of the sedimentation factors of the various portions
of the Trinity River watershed, which study is given in eppendix T.

e. The spillway design floocd would be the standard project
flood with s discharge of 200,000 cubic feet per second, which is greater
than the’ experienced 35-year flood (114,000 ¢.f.s.) and about 50 percent
of the theoretical maximum probable flood. This is premised on the fact
that the locations of the dam sites are near the mouth of the river and
the undeveloped area below the site would experience very little damage
and probably no loss of life from the occurrence of a greater flocod disw
charge, or in the event of fallure of the dam.
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£. The plans of improvement under investigation for this report
provide for a navigation lock that would serve the authorized channel to
Liberty, with & lock basin 84 feet wide and 600 feet long, clear dimensions.
In addition the plans of improvement for the three large Wallisville
reservoirs provide for a small craft lock having clear basin dimensions
of 20 feet wide and TO feet long for the lockage of pleasure, sports and
other small craft through the dam in order to save considerable amcunts
of water that would be lost by operation of the larger lock for passage
of small craft through the dam.

g. A minimum water surface of one foot above mean ses level
should be maintained in the river channel above the navigation lock
below Wellisville to prevent salt water intrusion upstream through lock
operations,

56. The analysis of the six plans of improvement given in paregraphs
78 thru 81 on project formulation results in & determinstion that plan C
offers the most practicable and economic means of providing the present
and prospective needs by a reservoir at the lower Wallisville site. This
plan meets in full the needs of navigation, salinity control, freshewater
fishery and wildlife conservation, and recreation, and provides for the
project to serve its functlon in an integrated water supply plan. Details
of the six plans of improvement are given in appendix II and pertinent
features of the facilities provided in plan C are described in the
following peragrephs, The location and typicel views of the proposed
structures are shown on plate 2.

57. Plan C.= Plan C proposes the construction of a dam providing
storage to elevation 4.0 mean sea level. The dam would have a total
length of 33,900 feet, or about 6.4 miles, of which 13,500 would be non-
overflow section with crest at elevation 8.0, and 20,400 feet would con-
gist of a combination geted and overflow spillwey section. The non-
overflow section would comnsist of an 8,400 foot long earth embankment
extending from high ground in Wallisville to and including a 600-foot
long earth diversion dem across the Trinity River at river mile 3.9, a
navigetion lock, having & paved earth basin 84 feet wide by 600 feet long
clear dimensions adjoining the west side of the diversion dam; and an
earth (spoil) embankment about 4,400 feet long parslleling the east side
of the river diversion chennel from the upper gates of the navigation lock
to the river diversion control structure. The spiliway section would
consist of a river diversion control structure about 300 feet long, con=
taining four tainter getes each L0 feet wide and of sufficient height to
provide one foot of freeboard above normal reservoir elevation, and a
‘conerete covered earth embenkment overflow spillway about 20,100 feet
long with crest at elevation k4.
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58. A river diversion channel would extend from the Trinity River at
about river mile 4.0 southward for a total distance of about 10,000 feet
to the north shore of Triniiy Bay. The chammel would be 275 feet wide
throughout its full length with bottom at elevation {~)16 in the approach
channel to the gate control structure and the dlscharge channel would slope
upwards from elevation (-)16 at the control structure to elevation (-)9
at Trinity Bay. The control structure would be located sbout L4,400 feet
from the upper gates of the navigation lock, which would permit construction
of the overflow spillway generally on natural ground in lieu of locating
the spillway across 014 River Leke.

59. Plan C would provide a reservoir with a total area of 23,200
acres and a capacity of 55,700 acre-feet. The plan provides for relocating
the existing fresh water intake structure at mile 3.6 to & location about
one mile upstream of ‘the lock structure and the construction of a delivery
canal from the new intake to a connection with the existing canal in Big
Hog Bayou, which transports water from the Trinity River to the pump station
at Lake Anahusc. The plen also provides for an embankment access road to
the Lost Leke Oil field, and, an 18-foot wide bituminous surfaced access road
extending on the non~overflow section of the dam from Wallisville to the
office btullding at the lock site including adjoining surface roads to the
diversion control structure and to the proposed boat house, and for a
recreation area located near Stete Highway T3 on both sides of the reservelr.

60. BSubsurface borings made along the river indicete that it would
not be advisable to locate the diversion dam and lock structure in the
delta aree downgtream of the proposed location. Based on availsble sub-
surface data 1t 1s concluded that the svbsurface materials at the lock
and dem site consist generally of about five to eight feet of dark grayish
silt and cley top soil overlying ebout 20 feet of fine waterbearing sand.
These materials are underlain by a herd blue sandy jointed clay varying
in thickness from about 20 to 40 feet, below which exists fine waterbearing
sand at least 15 feet thick. The available data .indicate that the proposed
gtructures would be bedded in the lower portion of the upper sand strats
and that the foundation piles would be based in the hard blue clay strata.

- 61. Estimated reservoir yields.-  The maximum yields to be derived
from storage in the several Wallisville reservoirs under investigation
vere based on a determination of river flows from the uncontrolled drainage
aren extending between the Livingston and Wallisville Dam sites for the
period from 1953 through 1957. There are no records of river flows at
either dam site, however, the inflow to the Wallisville reservoir was
determined on a drainage area basis from the records of stream flow at
the Riverside and Romayor gaging stations et river miles 182.5 and 96.3,
respectively. '
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62, Based on the computed infldvws to the Wallisville reservoir, a
preliminary determinaticn of the yield from each reservolr was made
from the mass curve of inflow. Subsequently, a hypothetical regulation
of each reservoir was mede for the period September 1940 through
September 1958 to substantiate the preliminary evaluation of the ylelds
from the reservoir. Details of this study are g:wen in appendix I and
the results ere sumarized in table 2.

TABLE 2

ESTIMATED YIELDS FROM STORAGE
IN WALLISVILLE RESERVOIRS

Estimated yleld from reservoir

Plan of :cbnaer'vation‘ : Use for |
reservoly : storage :Total yield:navigation :Net yield
_improvement. : (scre-feet) : {MGD) ., :(MOD)(1) :(MOD)

'S o (2) N
5 ' 19,800 48.5 8 40, 5 |
c K200 61.8 1 56.6(3)
D 133,800 109.8 2.9 - 106.9
E . 298,000 151.9 ‘ ‘3.6. | 183
F - 525,306 181.0 3.7 1713

-(i). 'ﬁet'requirements for lockage of commercial navigation end small
craft through the reservoir, 1ncluding sa.lva.ge from commercia.l lock
operation. o 4

(2) Fo yleld from storage, but would ‘prevent salini'by pollution of
na:bura.l flow.

(3) Includes supply for nationsl wildlife refuge est:l.ma.ted, in
paragraph 67 as 3.6 n.g.d.
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RECRFATICNAL DEVELOPMENT

63. 'The Wallisville reservoir would be centrally located in a complex
industrial and agricultural area in the scutheast portion of the state of
Texas. According to the 1950 census, about 1,485,000 people resided within
a radius of 100 miles of the Wallisville reserveir site in the State of Texas.
Within this area there are 12 existing major fresh water reservoir lakes hav-
ing capacities greater than 5,000 acre-~feet and 52 smeller reservoirs. Most
of the reservoirs are privately owned and do not afford recrestional facili-
ties for the general public use. The two largest reservoir lskes, namely
Dam B reservoir on the Neches River and Lske Houston on the San Jacinto River,
are popular fishing, hunting and boating areas open tc the public.

64. Dem B reservolr, constructed and cperated by the Corps of Englneers,
is located about 80 miles northeast of Wallisville. The reserveir at normal
level has a surface area of about 13,700 acres, and providss several public
camp and park aress and a boat launching ramp for public use. The management
of fish and wildlife resources on the reserveir is being conducted in coopera-
tion with the Texas Geme and Fish Commission. An average of 620,000 perscns
visited Dam B reservoir anmially during the last S=year period. Ilake Houston,
constructed and operated by the city of Houston, is located about 30 miles
- west of the Wallisville reserveir. The reservoir hes e normal surface area
of about 12,800 acres. There are several boat launching ramps and boat
trailer parks on the leke, but public parks snd camp sites are not provided
as much of the lake shore property is privately owned. The lske is a popular
fishing and boating ares; but no record is svailable regarding visitor-day
attendance at the lake. Within a 100-mile radius of the Wallisville reser=
voir, there are a number of prospective large storage reservoirs. Of these
one is proposed by the City of Houston, eight by the San Jacinto River
Authority and two others have been authorized by Congress to be constructed
by the Corps of Engineers. Of these last two, one would be located at Ferguson
on the Navasota River east of College Station. The other, which is now under
construction; is located at McGee Bend on the Angelins River, just north of
Jasper. These eleven reservoirs will have a total water surface area esti-
mated at about 520,000 acres.

: 65. The foregoing indicates that several large existing and proposed

storage reserveirs will provide additional recreational areas in the
100~-mile zone. However, in view of the prospective population of about
10 million people by the year 2010, it is believed that the recreational
opportunities to be afforded by the Wallisville reservoir and its proxi-
mity to the large population in the city of Houston would be attractive
to a large number of these people, and develcpment of the recreationsl
potential of the reservoir would be of considerable interest to the
general public. Two recreational arees are proposed in conjunction with
the reservoir development proposed under plan C. The estimates of use
of the reservoir area for recreation are given in appendix III. '
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NATIONAL WILDLIFE REFUGE

66, The report of the Bureau of Sport Fisheries and Wildlife, appended
hereto as exhibit III, shows that the proposed Wallisville reservoir site
is favorably located with respect to msjor waterfowl wintering grounds,
gnd that it would be feasible to develop selected portions of the project
land and water areas for waterfowl mansgement in the interest of conser-
vation of waterfowl in the Central Fiyway. The Bureau of Sport Fisgheries
and Wildlife recommends that a national wildlife refuge be provided in
conjunction with the reservoir development considered in plan C of this
report. The proposed refuge would have a total area of about 17,455 acres,
of which about 10,730 acres would be within the Wallisville reservoir as
shown on plates 1 and 2 accompanying this report. The area of the refuge
outside of the reservoir area of approximately 6,725 acres consists of
3,560 acres of lowlands adjoining the north limits of the reservoir,
bounded on the east and north generally by the authorized (uncompleted)
navigation channel, and 3,165 acres of uplands adjoining the west side of
the reservoir and bounded on the west by State Farm to Market highways 565
and 1409. The south Portion of the refuge would be bounded generally by
State Highway T3.

67. It is reported that the additional lands are required for buffer
zone to provide protection for the waterfowl wintering on the refuge and
to provide for the growing of feed and forage crops for the ducks and geese.
It is proposed that storage of 4,000 acre-feet of water annually or an
average of 3.6 m.g.d. be provided from the Wallisville reservoir for use
in the growing of feed crops, and that the reservoir be operated for water-
fowl mansgemer®t by maintaining a reservoir drawdown of six inches during the
summer months. Development of the refuge would provide for a general
headquarters aree consisting of several residences, service bullding with
office, equipment storage bullding, shop and associated utility facilities
and structures; for fencing and posting of the refuge area; for construction
of roads and trails as may be regquired, minirmum recrestional facilities;
and for fcood production areas, green tree reservolr areas and marsh sreas
inecluding control structures.

8. All lands and water areas within the refuge boundary would be
made svailable to the Secretary of the Interior under a General Plan as
provided in Section 3 of the Fish and Wildlife Coordination Act, 48 Stat.
401, as amended; 16 U.S.C. 661 et seq. Development of the refuge including
the anmial cost of maintenance and operation would be assumed by the Bureau
of Sport Fisheries and Wildlife. It is recommended that the Federally
owned land and project waters of the Wallisville reservoir be open to free
use for hunting apd fishing except for sections reserved for weterfowl
management, safety, efficient operation, and protection of public property.
Additional detailed studies of the fish and wildlife resources of the project
ares would be conducted by the United States Fish and Wildlife Service and .
the Texas Game and Fish Commission after the project is authorized, and any
proposed modification of the project would be subject teo agreement by the
Secretary of the Interior, the Bxecutive Secretary of the Texas Game and
Fish Commission and the Chief of Engineers, United States Army.
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ESTIMATES OF FIRST COST

69. PFirst cost - Wallisville reservoirs.- Detailed estimates of
first cost have been prepared for each of the six plans of reservoir
improvement considered in this report. The unit prices used in the
estimates of first cost are based on the experienced costs of similar
work in the district during October 1959, adjusted for differentials
due to location of the improvements. A summary of the totel estimsted
first cost, including contingency cost, of the principal features of each
improvement, is shown in table 3. The cost of acquisition of reservoir
lands shown in table 3 reflects the productivity value of the lands,
less mineral rights, under present and expected future development
during the life of the improvements. The extent of work to be done by
Federal and non-Federal interests regerding the plan of improvement
recommended in this report sre set forth in parasgraphs 90 and 9l.

70. First cost - national wildlife refuge.=- The total first cost
of the national wildlife refuge recommended by the Bureau of Sport
Fisheries and Wildlife is estimated at $2,458,000, details of which are
given in table k, appendix II, which are summarized as follows:

Refuge lands outside of the Wallisville reservoir $1,136,000
Refuge development

12, 000
Subtotal, refuge outside of Wallisville reservoir 1 TEE,OO

Refuge area common to Wallisville reservoir (1) 710, 000
Total first cost of national wildlife refuge 2,458,000

(1) The first cost of these lands is also included in the totel first
cost of the Wallisville reservoir given in table 3 for plan C only,
end is included in the cost of the refuge for the purpose of deter-
mining the economic justification of the refuge.
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' COVERING SIX INVESTIGATED PLANS OF IMPROVEMENT

TABLE 3

'ESTIMATED FIRST COSTS

' WALLISVILLE RESERVOIR
(OCTOBER 1959 PRICE LEVEL)

. PLANS INVESTIGATED

Total estimated first cogts

TTEM PLAN A FLAN B PLAN C “PLAN D PLAN B PLAN F
Egtimated first cost _— : . . _
(01.0) Lands and damages % 311‘:900 $l:2351h'00 $l,ll-80,.800 $ 2;]4'70,800 $ 3,531,300 $ 5:036:200
(02.0) Relocations 68,700 127,600 140,900 5,527,900 8,868,100 . 18,548,300
(03.0) Reservoir clearlng .- - 351,000 362,000 - 662,000
(04.0) Dams _ - 379,300 u78 200 - 8,700,900 ' 8,843,000 1k, 601 000
(05.0) Locks - 2,981,500 2,981,500 2,981,500 - 7,178,500 7,800,100 8, »901,100
(08.0) Roads, railrosds and bridges 272,4%00 282,700 "28p ,700  © h31,700 456,100 - 470,700
(09.0) Channels and canals 963,500 991,600 991, 600 692,600 609,600 - 893,hoo
(14.0) Recreation - 350,000 350,000 . 1,191,500  1,k10,k00 1,371,500
(15.0) Floodway control and diversion T :
, structures 1,234,100 1,552,400 1,589,200 - - : -
(19.0) Buildings, grownds and wtilities 151,500 151 500 151,500. 149,000 149,000 149,000
(20.0) Operating equipment for reservoir - - , 5,000 5,000 5,000
(29.0) Preauthorization studies 35,000 35,000 35,000 35,000 35,000 35,000
(30.0) Engineering and design 340,300 Log,000 - hi7,900  1,4s2,L400 1,698,900 2,725,000
(31.0) Superv151on and admlnlstratlon 455,800 5&8,000 Sh5,700 1 897,200- 2,234,300 3,431,000

Subtotal (Items 01.0 thru 31. o) 6,537,700 9,044,000 9,445,000 30,073,500 36,002,800 56,829,600
U. 8. Coast Guard - 53,000 53,000 23,000 64,000 64,000
6,537,700 9,097,000 9,498,000 30,126,500 36,066,800

56,893,600



ESTIMATES OF ANNUAL CHARGES

Tl. Annual charges - Wallisville reservoir.- The detalled estimates
of investment and annual charges for each of the six investigated plans
of improvement are sumarized in table 4. The investment costs are
based on an interest rate of 2.5 percent for one-half the construction
period glven in table L4 for each improvement. The annual charges for
each improvement are based on a useful life of 50 years. The annual
cost of "éperation for the navigation lock is based on 2hk-hour operation
"4throughout each day of the year. The annusl cost of maintenance and
operation of the structures considered in the various investigated plans
were based on experienced costs of similar existing reservolr projects
of the COrps.of Engineers in Texas.

. T2, Annual charges - national wildlife refuge.- The annual charges
for the national wildlife refuge are estimated at $195,700, detalls of
whHich are given in table 5, appendix II.  In determining the annual
chargés,ithe'investment costs are based on a 3J~-year construction period -
and an interest rate of 2.5 percent for one-half the construction period,
which is the same basis for construction of the Wallisville reservoir
considered in plan C. The annual charges are based on & useful life of
50 years. The annual cost of maintenance and operation of the refuge is
based on date given in the Buresu of Sport Fisheries and Wildlife report,
appended hereto as exhibit ITI. The gross investment and annual charges
for the nationasl wildlife refuge is &8 follows:

a. Investment cost

(1)  Bstimated first cost of national S
wildlife refuge=-=----=memmwo—on $2,458,000

(2) Interest during construction _
($2,458,000 x 2.5% x 18 mos.)~-- 92,200

(3) Total gross investmente-~---- ———— 2,550,200

.b. Estimated annual charges

(1) Interest on total gross investment
(42,550,200 @ 2.5%) ~==m=nm-- «-== $ 63,800

(2) Amortization of total gross inves-
ment ($2,550,200 @ 1.03%) ==-=-= 26,200

(3) Estimated cost of maintensnce and
operation of refuge -e—-w-=rmweax 105,700

(4) Total estimated annual charges
for refuge (1) =-rmsemecccmnnan- 195,700 .
(1) Tnis includes charges for the portion of the refuge area within the
reservoir as glven in table 4 for plan C only, and is included in the cost
of the refuge for the purpose of determining the economic justification
of the refuge.
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o TABIE b
ESTIMATED TNVESTMENT COSTS AND ANNUAL CHARGES
COVERING STX INVESTIGATED PLANS CF IMPROVEMENT
| VALLTSVILLE RESERVOIR

. o R \j

(OCTOBER 1959.PRICE LEVEL) o | \

— PLANS INVEOTIGATED .

8

ITEM | PLAN A PLAN B PLAN € PLAN D PLAN E PLAN F .
Investment éés.t: _ : : ' ' - | o |
(a) Construction period, months 36 . 36 36 & - & 60
gb} Estimated first cost $6,5i*r,7oo $9, 917;,000 $9,498,000 $30,129§,500 $_36,036,800 $56‘,59]3;,ggg
¢) Interest during construction 245,200 324,200 339,200 _ 1,794,900 2,1 22900 3,45
(d) Gross investment - 6,762,900 9,1I-211200 9,837,200 31,92_1,%0 38,216,700 60,348,200
Estimated snnual charges ‘ . ' _ - : R .
{a) Interest (25%) on gross . o LR . . o
investment _ 169,600 235,500 2k5,900 798,000 - 955,400 1,508,700
(b) Amortization (1.026) 69,900 97,000 101,300 328,800 393,600 621,600
(e) Maintenance and operation o . e .
(including replacement of parts) 136,200 . 161,100 ~ 161,100 182,900 - 170,800 203,200
(d4) Advanced replacement of ’ ' . Tt a
aids to navigation L - 3,600 3,600 3,600 - 4,300 - k,300

Total - Estimated annual charges 375,700 k97,200 511,900 1,33;’3.,300".. 1,524,100 2,337,800



ESTIMATES OF BENEFITS

.. 73. Investigation reveals that the five reservoir Improvements considered
in this report as plsns B through F, would provide benefits attributable to
navigation, salinity control, water supply, fish and wildlife, and recreation.
Plan A would provide bhenefits attributeble to pavigation and salinity control.
The annual benefits attributable to the several project purposes to be pro-
vided by the investigated improvements were evaluated on the following basis:

_ a. Navigation - The navigstion benefits are based on the savings in -
transportation costs that would be realized by transporting the prospective
commerce of 650,000 tons annually in fully loaded barges on the 9-foot project
channel +to its connection with the Houston Ship Channel near Red Fish Bar in
lleu of transporting the commerce in partially loaded barges vie the existing
6-foot Anshuac Channel, thence across Trinity and upper Galveston Bays to a
connection via Five-Mile Cut with the Houston Ship Channel.

b. BSalinity control -~ The salinity control benefite are based on
preventing the loss of rice yleld and grade that results from the use of
irrigation water from the Trinity River that has been polluted by intrusion
of salt water from Galveston Bay. -

¢. Water supply - The measure of the water conservatlion benefits
creditable to the several Wallisville reservoir improvements is based on the
value of 6.75 mills per 1000 gallone determined by the United States Publiec
Health Service, in its study of the municipal and industrisl water needs of
the area served by the Wallisville reservoir. The benefits to water supply
&lso include a reduction in pumping costs resulting from the decrease in
punping head to be provided by the several reservoirs at the proposed.clty
of Houston's pumping plant, and for the three larger reservoirs, the value
of lock waste water salvaged by means of slulce gates through the lock wall
discharging into an adjoining storage reservoir. .

d. Fish and wildlife ~ The benefits to fish and wildlife considered
in this report relate to the fresh-water commerclal fisheries aspect of the
investigated reservolr improvements and to the conservation of wildlife on the
portiona of the reservoir considered in plan C that would be common to the
proposed netionsl wildlife refuge. The values of these benefits are based on
the findings of a study of the Wallisville reservoirs made by the Bureau of
Sport Fisheries and Wildlife. Fish and wildlife benefits from the standpoint
of increased hunting and fishing are considered to be recreational benefits
end are included under item e "Recreation”, :

e. Recreation - Recreation benefits are those derived from use
of the projJect areas by the public for sport fishing, hunting, picnicking,
vater sports end other outdoor activitiea. The benefits of a facility for
recreation are besed on a value for one user-dsy tlmes the total number of
user=days. The differencees in the benefits under wmimproved conditions and
under improved conditions for each proposed plan are considered to be the
benefits of the improvement. The estimates of the value of one user-day and
the number of user-days for sport hunting and fishing and other recreational
activities based on available records of attendance at existing reservoirs in
Texes, are given in appendix III. The recreation benefits of the reservoir
under plan C include an increment of benefits from the wildlife refuge proposed
by the Bureau of Sport Fisheries and Wildlife.
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Th. Detailed information concerning the analyses and methods used in
determining and evalueting the annusl benefits creditable to the reservoir
improvements wmder investigation is given in appendix III. A summary of
_the estimated annual benefits is given in table 5. '

TABLE 5

SUMMARY OF ESTIMATED ANNUAL BENEFITS
: WALLISVILLE RESERVOIRS

~5ps of — Ystlmated sl beneflts Tn 35,0
_ benefit : X B:Panl : : Plan E : Plan F
Bavigation | 376.0  376.0 376.0 376.0 376.0  376.0
Salinity control 250.0  250.0  250.0  250.0  250.0 250.0
Vater swply . .. 105.0. 1.5 289.5 408.9  hgL.8
 pish s WLlALfe(2) 0 - - 30,0 10k.3 (-)7.0 ()80 (-)9.0
Recreation (3) _= 3.0 5383 se1.0 wsehio 8840
Total 626.0 1234.0 1409.1 1499.5 1793.9  1960.8

(1) The anmual benefits given in table 5 for plans A, B, D, E and F do
© not include refuge area wildlife management benefits.. ‘

(2) Conservetion fresh-water commercial fishery type benefits.
(3) Includes hwnting and fishing benefits.

T5. DBenefits of wild.lif'e_refqg__.- The report of the Bureau of Sport

" " Fisheries & wildiife, exhibit IIT, polnts out that the benefiis which will

accrue from a waterfowl refuge are impossible to evaluate monetarily, for
in addition to the improved waterfowl hunting locally, the refuge will
provide a much-needed wintering ares for waterfowl in"the Central Flyway.

76. The report evaluates the benefits from waterfowl hunting on the ..
Wallisville reservolr considered in plan ¢ without the additional refuge -
- lands and developments at $89,000 and with the proposed refuge at $150,000
aonually. It is therefore considered that the proposed refuge would result
in an incresse of $61,000 sinually in the benefits attributable to the
loeal waterfoul hunting on the combined areas of the Wallisville reservoir
and the refuge lands adjoining tha reservoir. On an areal basis for
- distribution of these benefits the refuge is credited with $35,600. The
Wallisville reservoir is credited with an additfonal $47,300 snnually in
increased hunting benefits that could result from the refuge.
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T7. 'The conservation benefits of the national wildlife refuge are
sald to be at least equal to the total cost of refuge and on this basis
. would total $195,700 annually, as shown in appendix III. Distribution
of these benefits on a first cost of refuge land basis would credit the
reservoir with an additional $75,300 annually in increased wildlife con-
servation benefits that would result from the refuge. The total combined
benefits attributable to the wildlife refuge is estimated at $231,300. A
comparison of the estimated annusl benefits of $231,300 with the estimated
snnual charges of $195,700 shows that the national wildlife refuge has
a favorable benefit-cost ratic of 1.2,
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PROJECT FORMULATION AND ECONOMIC JUSTIFICATION

78. Comparison of costs and benefits.- The average annual benefits,
the annual charges, the annual benefits in excess of annual charges, and
the ratio of benefits to charges for the six Investigated plans of improve-
ment at the Wallisville site, based on October 1959 price level, are
summarized in table 6. The comparison in table 6, shows that each inves-
tigated improvement except plan F has a favorable benefit-cost ratio on
an overall project basis. On the basis of the estimates of benefits and
costs in this report, plan C affords a maximum excess of benefits over costs
and has the maximum benefit to cost ratio.

TABLE 6

SUMMARY OF ECONOMIC JUSTIFICATION
(In thousands of dollars)

: Tnvestigated plans of improvement
Item + Plan A: Plan B:; Plan C: Plan D: Plan E: Plan F
1.0(1) 3.0(1) 4.0(1) 10.0{1) 15.0(1) 20.0(1)

Annual benefits 626 1,234 L4099 1,499 1,794 1,961
Annual charges 376 ho7 512 1,313 1,524 2,338
Benefits in excess of cost 250 737 897 186 270 (-)377
Ratio of benefits to charges 1.7 2.5 2.8 1.1 1.2 0.8

(1) Reservoir storage to elevation above mean sea level.

79. A comparison of the excess of benefits over charges for the six
investipgated improvements and the incremental excess benefits of the several
plans are given in table 7. The data in table 7 indicate that the cost
of adding the last increment of one foot in the scale of development to
plan C nearly equals .the added benefits resulting from that inerement. At
this point of development, the incremental benefits still exceed incremental
costs. Extension of the scale of development from the four-foot storage
contemplated under plan C to the development under plan D would require
expenditures in excess of the benefits added and such extension, on a purely
evaluated monetary basis, would not be economically Justified. '

TABLE 7T

COMPARISON OF EXCESS OF BENEFITS
VERSUS INCREMENTAL BENEFITS
(In thousands of dollars)

Benefits in : Incremental
Plan of improvement : excess of costs : excess benefits

Plan A (storage to 1 foot) - 250 250

Plan B (storage to 3 feet) 737 W87

Plan C {storage to 4 feet) 897 160

Plan D (storage to 10 feet) 186 (-)711

Plan E (storage to 15 feet) 270 8k (1)
Plan F (storage to 20 feet) (-)377 (-)647

(1) Equivalent to (-) 620 when compared to plan C.
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80. The multiple purpose reservoirs investigated for this report
would provide functional facilities for navigation, salinity control,
water supply, freshe~water fish and wildlife conservation and recrestlon.
A portion of the project reservoir considered in plan C would also serve
in conjunction with the proposed national wildlife refuge. Analysis of the
benefits and separable costs for eamch of the project purposes undey plan C
shows that the separable costs are economically Justified. A comparison

of the annusl benefits and separable costs on an annual basis of plan G,
vhich is summarized from table 15, appendix III, is given in table 8.

TABLE 8

COMPARISON OF BENEFITS AND SEPARABLE COSTS
OF PROJECT PURPOSES IN THE
WALLISVILLE RESERVOIR, PLAN C
(In thousands of dollars)

Project TAnnual

H :+  Annual equivealent
purposes : Benefits : separable costs
Salinity control 250.0 | o'
Nevigation. . 376.0 : 71..0
Water supply . 1ko.5 0
Fish and wildlife 10k.3 , 0
Recreation 538.3 24,1
Total 1409.1 _ . 95.1

81. Pertinent information regarding the economic analysis of plan C
including detaliled data concerning allocation of project costs by the
separable costs remaining benefits method are given in appendix IIX. In
view of the foregolng economic analysis, plen C is considered to be the
most economical plan for development of a multiple purpose reservoir at
the Wallisville site. Accordingly, plan C is recommended. for Federal
construction in this report.

82, The officials of the Trinity River Authority and the Chambers-
Liverty Countlies Navigation Distrlct, who would be responsible for lccal
cooperation, have agreed that the multiple purpose reservoir proposed for
construction in accordance with plen C would meet their present needs snd
requirements, and propose that plan C be recommended for edopticn as a
Federal project. '
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I0CAL COOPERATION

83. Proposed local cooperation.- The requirements of local
cooperation for construction of the multiple-purpose Wallisville reser-
voir -as considered in plan C, are based on present Federal policies regard-
ing local cooperation. The proposed reservoir and dam are considered for
construction by the Federal Government subject to locel cooperation con-
sisting of a contribution of a portion of the first cost and annual main-
tenance cost. The local share of first cost, based on the separable cost
remaining benefit method of cost allocetion; as outlined in paragraphs 87
through 91, is presently estimated at $1,890,000. The local share of
annual maintenance and operation cost is presently estimated at $30,600 ...
annually.

84, PFor the improvement of the navigation channel, exclusive of the
reservolr features, the local interests are required to furnish the items
of local cooperation in the authorized chammel to Liberty, which are
specified in House Document No. L03, 77th Congress, lst session, and House
Document No. 634, 79th Congress, 2nd session.

85. The city of Houston, Trinity River Authority, and the Chambers-
Liberty County Navigation District by letter dated February 18, 1960,
have agreed to provide all proposed items of local cooperation. A copy
of the letter of intent signed jointly by the responsible officials of
these agencies 1s presented in exhibit I. Subsequent to receipt of the
- referenced letter, the local interests were advised that their share of
the first cost and the annual maintenance, operation and mejor replacements
costs required for the multiple-purpose Wallisville reservolr given in the
referenced letter would be increased as recommended in this report. The
local interests stated that the costs given in their letter were considered
as preliminary costs, and that they would provide for the total costs ap-
portioned to the local interests in accordance with this report. Accordingly,
it is considered that the local political bodies are willing and financially
able to provide the proposed cooperstion.
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ALIOCATION OF COSTS AMONG PURPOSES

86. The first cost and annual meintenance, operation and major
replacement costs of the multiple purpose Wallisville reservoir proposed
under plan C is estimated at $9,498,000, and $164,700 respectively. The
total costs of the project have been allocated between the following
purposes: salinity control, navigation, water supply, fish and wildlife
and recreation in asccordance with the separable costs-remaining benefits
method. Detailed data concerning the allocation of project costs to the
several purposes are given in table 18, sppendix III, which are summarized
in table 9.

TABLE 9

ALIOCATION OF FPROJECT COSTS

PLAN C
: Allocated : Allocated annual maintenance
. Purpose -3 Pirst cost soperation and replecement cost

Salinity control $1,720,900 $27,900

- Navigation 4,200,900 75,000
Water supply 967,000 15,700
Fish and wildlife 715,600 11,700
Recresation 1,893,600 34,400
Total : 9,498,000(1) 164,700

(1) Includes presuthorization cost of $35,000.
APFORTIONMENT OF COST AMDNG INTERESTS

87. The costs of the multiple purpose Wallisville reservoir as
considered in plan C are apportioned beiween the Federal Government and
non-Federal interests on the principal of utility and in asccordance
with existing policies. All Pederal costs of the proposed multiple
purpose reservolr are apportioned to the Corps of Engineers except the
cost of aids to navigation which are apportioned to the U. 8. Coast
Guard. The maintenance and operation of the proposed reservoir would
be the responsibility of the Corps of Engineers, but the cost of such
maintenance and operation would be epportioned to Federal and non-
Federal interests in accordance with the apportionment of allocated coste.
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88. The apportionment of costs is made on the following basis:

a. Salinity control.- The cost allocated to salinity contrel
is apportioned equally to the United States and the local interests on
the grounds that salinity intrusion in the lower Trinity River is caused
by the navigetion improvements in the local and adjacent waters and by
the natural conditions in Galveston Bay and adjacent waters. As
discussed in paragraph 64, appendix III the Livingston Reservoir to be
constructed by the local interests will afford a natural benefit in
galinity control on the lower Trinity River, and accordingly an equitable
share of the cost of the Wallisville reservoir, which would realize the
remaining benefits from salinity control, shculd be borne by the United
States. It is considered that equal shares of the costs allocated to
salinity control should be apportloned t0 the Federal Government and
the local. interests.

b, Navigation.- The cost of lands and rights-of-way for
navigation purpocses outside of the reservoir and dam is apportioned to
the non-Federal interests, and the remaining allocated costs to naviga-
tion would be borne by the Federal Government of which the United States
Coast Guard would provide for the cost of necessary aids to navigation.

c. Water supply.- The total allccated cost of water supply
is assigned to the non-Federal interests.

d. Fish and wildlife.- The Federal Government would provide
for the total allocated first cost for conservation of fish and wildlife.

e. Recreation.- The apportionment to the Federal Government of
the allocated first cost of recreation would be limited to the separable
cost of the minimum recreation facilities plus a portion of the joint
project costs equal to 15 percent of the total project costs, as shown in
the separable cost remaining benefits method of coat allocation. Appor-
tionment of the allocated first cost of the recreation purposes to the
non-Federal interests would equal the total allocated first cost of the
recreation purpose minus the amount apportioned to the Federal Government.

89.  Based on the proposed apportionment set forth in the above
paragraph, the apportionments of the allocated first costs and the
estimated annual cost of maintenance and coperation of the multiple-
purpose project in plan C, are shown in table 10.
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TABLE 10

APPORTIONMENT OF ALLOCATED FIRST COSTS AND ANNUAL
MAINTENANCE AND OPERATION COSTS

PIAN C
: Allocated :  Federal Government :
. total : Corps of :U.S. Coast : Non-Federal
Purpose s cost :Engineers : Guard : dinterests
FIRST COST

Salinity control $1,720,900  $860,450 - $860,1450
Navigation 4,200,900 4,147,200 $53,000 700
Water supply 967,000 - - 967,000
Fish and wildlife 715,600 715,600 - -
Recreation 1,893,600 1,830,800 - 62,800

Total ) 9,496,000 T5554,050 53,000 1,890,950

ANNUAL COST OF MAINTENANCE AND OPERATION

Salinity control $27,900 13,950 - 13,950
Nevigation 71,400 66,500 4,900 -
Water supply 15,700 - - 15,700
Fish and wildlife 11,700 11,700 - -
Recreation 34, 400 33,400 - 1,000

Total 161,100 125,550 4,900 30,650 .

ANNUAL COST OF MAJOR REPLACEMENT

Salinity control - ' - -
Navigation 3,600 3,600 -
Water supply - - - -
Fish and wildlife _ - - “ - -
Recreation : - - - -

Total 3,600 - 3,600 -

90. The totel first cost of the Wallisville reservoir project
considered in plan C is estimated at $9,498,000, which includes $35,000
presuthorization cost, $53,000 for aids to navigation apportioned to the
United States Coast Guard, and $248,000 of previously authorized new
work for the navigation channel. The cost of $248,000 covers the portion
of the authorized navigation channel considered in this report for
sdvancement of the navigation project upstream of its present ending about
one mile below Anshuac to the Wallisville reservoir. The new work involved
from one mile below Anshuac to the Anshuac Channel was authorized by the
River and Harbor Act of July 24, 1946 (H.D. 634, 79th Cong., 2d Sess. ).
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The portion of the channel from the Anshuac Channel upstream to Liberty
was suthorized by the River and Harbor Act of March 2, 1945 (H.D. k403,
77th Cong., 1lst Sess.). The cost of the authorized new work is included
in the total cost considered in this report for economic analysis of the

. Wallisville reservoir, but is excluded in determining the additionsl first
cost recommended for authorization. The Federal first cost of additional
work to be performed by the Corps of Engineers, as recommended in this
report, is $9,162,000, excluding $35,000 for preauthorization studies,
$53,000 for navigation aids and $248,000 for previously authorized new
work on the authorized nevigation channel. The cost of maintenance and
operation epportioned to the United States amounts to $130,450 of which
$125,500 is assigned to the Corps of Engineers and $4,900 is assigned to
the U. S. Coast Guard. The Federal first cost of maintenance and operation
to be performed by the Corps of Engineers as recommended 1n this report is
$156,200 which includes the share of local cost of $30,650 and excludes
$4,900 to be done by the Coast Guard. The cost of major replacements for
renewal of aids to navigation apportioned to the United States amounts to
$3,600 annually which is assigned to the U. S. Coast Guard. The total
annual cost to be borne by the U. 8. Coast Guard is $8,500 of which $&,900
would be for maintenence and operation of aids to navigation and $3,600
for replacement of aids to navigation.

9l. The first cost share to be repaid by local interests totals
$1,890,950, which includes $700 for lands for navigation improvements
outside of the dam and reservoir. The cost of $700 is the estimated
cost to local interesis for the requirements of local cooperation in the .
advancement of the authorized navigation project. The cost of $700 is
inciuded in the total cost considered in this report for economic analysis
of the Wallisville reservoir, but is excluded ' in determining the:firsto ol
cost of $1,890,250 to be repaid by the local:interests as: an itemof:local
cooperation in the Wallisville réservolr projeét. The share of thecsnnual
costs: for malntenance and operation to be repald by the local interests
totals $30,650.
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COORDINATION WITH OTHER AGENCIES

92. Federsl, State snd local agencies, business and industrial
concerns, and others known to have an interest in the improvement of
the lower Trinity River were notified of the publiec hearings held at
Liberty, Texas, They were invited to be present at the hearing and
to present their views and desires regarding the improvements they _
sdvocated and to flle for the record any briefs on proposals in connection
therewith.

93. In the preparation of this interim report, procedures for coordi-
nation with other interested Federal egencies have been followed. In
August 1959 a letter was addressed o esch regionsl office of the Federal
Inter-pgency River Basin Committee having jurisdiction covering any part
of the Galveston District, advising the regional sgency of the status of
the Wallisville reservoir investigatlons and requesting & statement of the
interest the agency had in the investigations. The following agenciesg
indicated an interest in the Wallisville reservoir investigetions; The
Buresu of Sport Fisheries and Wildlife and the Bureau of Commercial
Fisheries of the U, S. Fish and Wildlife Service, U. S. Public Health
Service, Bureau of Reclamation, Bureau of Mines, Southwest Field Committee,
Resion SIX, U. 8. Geologicsl Survey, Federal Fower Commission, Soil A
Conservation Service, Forest Service-Southern Region, and the Game and
Fish Commission of Texeg. : ' '

O4. The Regional Office of the Bureau of Sport Fisheries and Wildlife
was requested to prepare a report on the freshewater fisherles and wildlife
resources in relation to the wWallisville reservoirs under investigation
which accompanies this report es exhibit III. The Bureauw of Sport Fisheries
and Wildlife finds thet the proposed reservoir would be beneficial to fish
and wildlife resources of the aree and recommends that a national wildlife
refuge be provided in conjunction with the Wallisville reservolr project.
The findings and recommendations of the Buresu of Sport isheries and
Wildlife have been incorporated in thie report.

95. The U, S. Public Health Service prepared & report on the need for
municipal and industrisl water in the nesrby Beaumont-Port Arthur-Houston,
Texas City and Galveston areas, and the value of water supply that could
be provided by storage in the Wallisville reservoir. A copy of the U, S.
Public Health Service report on the Wallisville reservoir is presented in
exhibit II of this volume. The findings of the U, S. Public Health Service
have been incorporated in this report, '

96. Copies of this report have been forwarded to the interested
Federal and State agencies at regional level for their formel views and
comments. ‘These views and comments and the District Engineer's answers
thereto are presented in toto in exhiblt I of this volume. The views and
comments of the other agencies concerning this report are surmmarized briefl
as follows:
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a. National Park Service.- The Asszistant Regional Director,
by letter dated April 1, 1960 advises that they have no comments to offer
regarding this interim report.

b. Department of Health, Educstion and Welfare.- The Regional
Progrem Director, Water Supply and Follutlon Control, by letter dated
April l 1960, suggested revording of a sentence in paragraph 56 of the
text of this interim report and amending paragraph Tl of appendix ITI.
These suggestions have been incorporated in this report.

¢. Federal Power Commission.- The Regional Director; by letter
dated March 31, 1960, advises that upon consideration of the comparatively
low power head that would be provided by the project and the relatively
nominsl water yield that would be available for power purposes from un-
comnitted storage to be impounded by the reservoir, there appears to be
little opportunity for an economical power development as an adjunct to
the proposed project. Alsc, the droject would not affect any existing or
potential hydro power resourceg He advises thaet his comments are not to
te construed ss those of the Féderal Power Commission. '

1

d. Bureau of Mines, Region IV.- The Regional Director, by letter
dated March 29, 1960, adviges that it appears that the Corps of Engineers has
carefully considered the minersl industries of the ares, and proposes, uader
plan C, adequate protecitve measures to prevent damages to mineral resouvces.
It is further stated that the development of the project will provide water
that may be useful to the mineral industry.

: e. Bureau of Reclamation.- The Acting Reglonal Director, by
letter dated April 1, 1960, advises that the proposed reservoir would not
adversely affect any existing or authorized Bureau of Reclamstion project,
that the report recognizes the plans for a coastal canal to deliver watbter
supplies from eastern Texas basins to western areas of water deficlency,
and that the Bureau offers to cooperate in the necessary planning for
incorporation of the Wallisville reservoir in the coastal canal plan priox
to construction of the Wallisville reservoir.

f. U. 8., Study Commission -~ Texas.- The Executive Director by
letter dated April %, 1900, advises that the interim report bhears on
matters specifically under consideration by the Commission. However, project
planning studies have not as yet been initisted, and in view thereof no
comments on the subject report can be made at;this time.

g. Bureau of Ccmmercial Fisheries.- The Laboratroy Director,
Bialogical Laboratory, by letter dated March 30, 1960, sdvises their com-
ments on the subject interim report would be inecorporated in the comhined
commenta representing the views of the J. 8. Fish and Wildlife Seryice.

h. Bureau of Sport Fisheries and Wildlife.- The Acting Regional
Director, by letier dated April 8, 1960, comments on a number of proposed
revisions to the subject interim report considered necessary to reflect the
revised previoue informetion on the natiopal wildlife refuge and to clarify
reference and data in the report relating to fish and wildlife. The pro-
posed revisions have been Iincorporeted in this report. The Director states
that the report of the Bureau of Sport Flsheries and Wildlife, appended &8s
exhibit II1, is confined only to the fresh.water fishery and wildlife
aspects, and does not reflect effects of the project upon the marine fisheries.
The Acting Regicnal Director states that the Bureau of Ccommercial Fisheries
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advises that no investigation has been made of the marine commercial
fishers relative to the Wellisville reservoir, however, it is proposed
to meke adequate study of this phase of the reservoir project when funds
become evailable.

i. Soil Conservation Service.- The River Basin Representative,
by letter dated April 12, 1960, advises that the letter from the State
Conservationist, Texas, constitutes the comments of the Department of
Agriculture on the subject interim report, and that the Forest Service
indicated it has no comments on the report. The State Conservationist in
letter dated April 6, 1960, comments on phases of the subject report relat-
ing to hydrology, sedimentation, economics, drainsge and irrigation and
suggests minor revision to paragraph 38 of the text of subject report. With
respect to hydrology the State Conservationist states that no consideration
was given to the possibility that floodwater retarding structures might be
constructed above the Wallisville reservolr, that four of the structures may
be constructed between the Wallisville and Livingston reservoirs, and that
the tentative data for the four structures show that the total effect of
these structures on the operation of the Wallisville reservoir would be
negligible. ‘

Regarding sedimentation, the ‘State Conservetionist sdvises thet the esti-
mates of sediment delivered to the Livingston and Wellisville sites, as given
in the interim report appear 1o be reasonable and in-close sgreement with the
findings of the Scil Conservation Service. Comments on the storage allocated
to sediment in the Wallisville reservoir project are based on the sssumption
that such storage was determined without considering the Livingston reservoir
in place and it is contemplated that the remaining sediment storage in the
Wallisville reservoir will be utilized for irrigation or other beneficial
purposes following construction of the Livingston reservoir.

The comments on economics guestions the advissbility of excluding the net
benefit from irrigation storage in the selection of the project reservoir,
plan C, vhich is concluded to equal or exceed the benefit of storage for muni-
eipal and industrisl supply, end proposes that the net worth of irrigation
storage be evaluated. It is steted that the interim report does not indlcate
that the irrigation needs of agriculture have been provided for adequately;
informetion is presented regarding the presently irrigasted cropland in Chambers,
Jefferson and Iiberty Counties and it is concluded that the projected irrige-
tion requirements will be considerably greateéi by the year 2010.. I¥ 1s sugs o
gested that adjustment of storage allocations for conservation and irrigation
purposes be considered to provide for future needs. It is further suggested
that consideration should be given to the needs of water users upsiream as well
as those downstream of the project whereby the subject interim report would aid
the State Board of Water Engineers to make a realistic allocation of water rights.

With respect to drainage and irrigation, the State Conservationist advises
thet it appears that there will be no adverse effects to the major drainage
outlets in the Lower Trinity Soil Conservation District as a result of the
Wallisville reservoir project. Regarding irrigetion it is concluded that the
present quelity of irrigation water would be maintained and salt weter intru-
sion would be prevented with installation of the salt water barrier. Also,
the minimmm pumping level during low flows would be raised to the level of the
reservoir lake, thus reducing pumping costs.

The State Conservationist has been advised regarding his comments on the
interim report as per copy sppended to exhibit I, and the proposed revisions
have been incorporated in this report.
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DISCUSSION

97. This report considers the feasgibility of developing improve-
ments that would provide peositive protection against the upstream
intrusion of salt water in the Trinity River that would accompany the
further completion of the authorized navigation channel upstream from
its present ending about one mile below Anahuac, Texas, and for reservoir
storage to meet the urgent need for additional water-conservation facii-
ities in the local and adjacent areas. Investigation and studies for
this report show that it is feasible to provide a multiple-purpose
regervoir at Wallisville, Texas, which would provide for salinity
control, navigation and water supply and in addition would afford
opportunities for the development of fish and wildlife resources of
the area and for recreation.

g8, A suitabiy located reservolr in the lower Trinity Valley may
have additional potential value to facilitate the intracoastal distribu-
tion of water in Texas. Studies of the future water needs of Texas
indicate that future economic expansion of the south and west coastal
areas will require large additional water supplies; provision of needed
supplies by storage is expensive and will become more so as the demand
increases in the future. The eastern section of the State has more
abundant supplies for current use and the easterly rivers, the Sabine
and Neches, will have water resources that will exceed local interbasin
demands, at least for a long time. Although current studies will have to
be carried further to give a full answer, it appears that future demands
may require the intraccastal transportation of water from the eastern
part of the State southwestward to the regions deficient in supply. In
such a diversion system a reservolr at Wallisville could receive in
storage the water moved westward from the Neches River and serve as a
pondage area for the pumps that would move the water on westward toward.
the deficient areas. Moreover, it would take the place of some alternate
means of crossing the Trinity Valley by canal or siphon. The evaluation
of the usefulness of the Wallisville reservoir in such a future system
of water transportation is not possible at this time. However, if so
used, the Wallisville project would have economic value over and above
that shown in this report. It is expected that current studies of the
various agencies concerned, coordinated through the U. 5. Study Commission
for Texas, will result in definite conclusions relative to the desirabi-
lity of a future East-West diversion prior to the time the Wallisville
project could be put under construction. Therefore, this aspect can be
considered further during the pre-construction planning phase and
ineluded if appropriate.

.99. The economics of completing the authorized navigation channel
to Liberty were not considered in the investigations made for this report.
At present there is very little commerce to and from Liberty, Texas, and
the demand of prospective commerce is not sufficient at this time to
warrant construction of the channel above Moss Bluff. Accordingly, the
economic analysis in this report is limited to a study of the feasibility
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of extending consiruction of the suthorized project from its present
ending about one mile below Anahuac to Moss Bluff, a distance of abort
20 miles. A study of the existing and prospective vessel traffic on the
chaagnel %o Mpss Bluff indicates that a navigation lock having dimensions
of 84 feet wide by 600 feet long would adequately serve the needs of
exinting and prospective navigation on the lower Trinifty River.

100. Btndies and investigations are being made regarding the
Teagibility of providing a canalized waterway vie the Trinity River
from Liberty to Fort Worth, Texes. A lock size of 84 feet wide by 600 fees
long is tentatively under study for canalizaticon of the river. The
findings of these studies will be incorporated in the pending compre-
hensive review of reports on the Trinity River and Tributaries, Texas.
In the event that the comprehensive report findings indicate that & lock
size other than 84 X 600 is justified for the canalized Trinity River
waterway, it is considered that a similar lock for the multiple purpose
Wellisville reservoir, considered in plan C, could be incorporated in the
final design of the reserveolr without any appreciable differences in the
economic justification of the reservoir project. .

101, The c¢ity of Houston, Texas, and the Trinity River Authority of
Texss, have been granted a permit by the Texas State Board of Water
Engineers to construct the Livingstcn reservoir on the main stem of the
Trinity River at about river mile 129.2 near Livingston, Texas, and &
selt water barrier on the lower Triuiiy River at about river mile & below
Wallisville. 'The Livingston reservoir and the salt water barrier would
serve ag a unit to provide for the storsge and diversion of water from
the Trinity River largely for use of manicipal end indusirial supply in
the metropolitan area of Houston, Texas. A large pumpling statlon would
be provided at about river mile 26.9 for the diversion of water from the
Trinlty River. With respect to construction of these facilities, the
agreement between the city of Houston, Texas, and the Trinity River
Authority of Texas contains the following statement.

: "Sec. 7. Upon receipt of the necessary permits and the authorie
ty to construct the Livingston project in a form satisfactory to the City
and the Authority, the City will promptly proceed with the design and:
construction of that project and will provide the funds necessary
therefor". ¥¥¥% "Upon receipt of the necessary permlts and authority

to construct the salt water barrier project in a form satisfactory to

the City and to the Authority, the City will either proceed promptly

and in no event later than September 1, 1963 with that project or the
City and the Authority will enter into a contract or contracts with the
United States of America for constructlon of the project by the Corps

of Engineers in which the City will either provide the funds or obligate
itself to meke payments required of the local sponsoring sgency for the
non-Federal cost of the project”. :
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102. In view of the foregoing, studies of the Wallisville reservoir
presented in this report are predicated on the basic assumption that the
proposed Livingston water storege reservoir would be constructed, and
that conservation storage in the Wallisville reservoir would be derived
from the uncontrolled drainage ares between the Livingston and Wallisville
dam sites without any release of storage from the Livingston reservoir.

103. 8ix plans of improvement were investigated in detail in connec-
tion with this report of which plan A provided minimum development princi-
pally for salinity control and navigation without reservoir storage. The
other five plans provided for reservoir storege varying in capacity from
minimum to maximum site development involving project purposes for salinity
control, navigation, water supply, fish and wildlife resources and recrea-
tion. The economic analysis of the estimates of benefits and costs of the
investigated reservoir improvements present in this report shows that plan C
offers a meximum excess of benefits over costs. Officials of the Trinity
River Authority of Texas and the Chambers-Liberty Counties Navigation Dis~
trict, who would be responsible for local cooperation, have sgreed that the
miltiple-purpose reservoir constructed in accordance with plan ¢ would meet
thelr present needs and requirements for a salt water barrier dam and pro-
pose that plan C be recommended for adoption as a Federal project.

10k. The Wallisville multiple-purpose reservoir project, plan C, is
considered for construction by the Federal Government subject to the con-
ditions that the local interests would contribute a share of the project
first cost and annual maintenance and operstion cost. Based on the appor-
tionment of costs set forth in paragraphs 88 thru 91, the locel share of
the first cost and the ennual cost of maintenance and operation is presently
eetimated at $1,890,000 and $30,600 respectively. It is consldered that the
local interest be required to enter into a contract with the Federsl Govern-
ment to pay for their share of the cost of the project including maintensnce
and operation costs based on the separable cost-remaining benefits method of
cost allocation. In addition to contributing a share of the project costs,
the local interests are required to furnish the items of local cooperation in
the authorized chennel to Liberty, which are specified in House Document No.
403, 7Tth Congress, lst session, and House Document No. 634, T9th Congress,
2d session. The officials of the Trinity River Authority of Texas and the
Chambers-Liberty Counties Navigation District, who would be responsible
for the local cooperation, have agreed to provide all proposed items of
local cooperation. The local political bodies are willing and financially
gble to provide the proposed cooperation.

105. The investigations and studies for this report show that the
Wallisville reservolr provides for the project to serve its function in
an integrated water supply plen, and would be an element in a comprehensive
plan of improvement on the Trinity River basin. The study of the water
needs in the area by the United States Public Health Service indicates
that full utilization of all potential sources of water supply will be
required within the next fifty years to
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meet the predicted growth of population and industry, and that in deciding
the time sequence of utilization of the several sources, construction of
the Livingston~-Wallisville reservoirs can be given early priority.

106. The authorized navigation channel on the Trinity River, after
completion of the channel as proposed in plan C, would cross the inner end
of the existing Federal project: "Anahuac Channel", near Anshuac, Texas,
and enter the Trinity River through the existing project: . "Mouth of Trinity
River, Texas." The Anahuac Channe)l would serve as s feeder channel to the
channel for traific moving to and from Trinity Bay to terminals on the
Trinity River. The reports in House Document No. 634, 79th Congress, 2d
session, proposed that after completion of the project channel, the Anahuac
Channel would be maintained only te the extent necessary to assist in
diverting the flows of the Trinity River into Trinity Bay and provided for
such partisl maintenance of the channel at $5,000 annually. The works of
improvement proposed by plan C would divert all Trinity River flocds via
the river diversion channel to Trinity Bay at a location 5 miles north of
the outer end of the Anahuac Channel. Accordingly, the portion of the
authorized navigetion channel in the Trinity River -end the Anahusc Channel
below the lock site would not be subject to the flood flows of the Trinity
River and would not require maintensnce of the Anahuac Channel for a flood=
way as considered in House Document No. 634. Investigations made for this
report indicate that there is a need to maintain the Anahuac Channel for
navigation after further completion of the authorized channel. In view
of the slack water conditions to prevail on the Anshuac Channel, it is
considered that maintenance ¢f the channel to project dimensions of 6
feet deep and 80 feet wide would ccst about $5,000 annuslly. Sincé the
Anshusc Channel would serve as & feeder channel tc the channel on the
Trinity River, it is proposed that the existing project for the "Anahuac
Channel, Texas" be incorporated in the existing project for the "Trinity
River and Tributaries, Texas."

107. Construction of the project channel, as proposed in plan C,
would also cobviate the need for the existing preject, "Mouth of the
Trinity River, Texas". The latest full report on this project was made
in 1928. The project has served its useful purposes and there are no
foreseeable reasons for further use of the project. It is proposed that
this project be incorporated in the existing project for the "Trinity
River and Tributaries, Texas".

108. The Bureau of Sport Fisheries and Wildlife in its report on
the Wallisville reserveir project, exhibit IIY, evaluates the annual wild-
life and fresh-water fishery gain that would result from the reservoir
project, and points out that the prcject would provide an outstanding
opportunity for development of migratory waterfowl resources. The report
recommends that additicnel detail studies of the fish and wildlife re-
sources, including studies of effects upon the estuarine fishery, be
conducted ag necessary by the United States Fish and Wildlife Service and
the Texas Game and Fish Commission after the project is authorized in
accordance with the Fish and Wildlife Coordination Act, 48 Stat. 401,
as amended; 16 U.8.C. 661 et seq., and that any proposed medification
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of the project would be subject to agreement by the Secretary of the
Interior, the Executive Secretary of the Texas Game and Fish Commission
and the Chief of Engineers, United States Army. The report further
recommends that & national wildlife refuge be provided in conjunction
with the Wellisville reservoir, plan C, having a total area of 17,455
acres of which about 10,730 acres would be within the Wallisville
reservoir and 6,725 acres would adjoin the west and north limits of the
reservoir. The refuge ares would provide for the growing of feed and
forage crops for ducks and geese and for protection of the waterfowl
wintering on the refuge. The cost of refuge lands outside of the project
reservoir is estimated at $1,136,000 and refuge development costs are
estimated at $612,000. The cost of maintenance and operation of the
refuge is estimated at $105,700 annually. The totael first cost of the
refuge including the cost of the lands within the reservoir is estimated
at $2,458,000 and the total anmual charges is estimated at $195,700. The
annual benefits including conservation benefits and increase of waterfowl
hunting are estimated from evaluations furnished by the Fish and Wildlife
Service at $231,300 giving an overall ratio of benefits to cost of 1.2.

109. In addition to the acquisition of additicnal lands for the
refuge, the Bureau requests and recommends that the 10,730 acres of the
refuge that would be within the Wallisville reservoir, with an estimated
first cost of $710,000, be made aveilable on a non-reimburssble basis to
the Secretary of the Interior as provided for under existing law, that
storage of 4,000 acre-feet of water annually , or an average of 3.6
million gallons daily, be provided from the Wallisville reservoir for use in th
growing of crops, and that the reservoir be operated for waterfowl manage-
ment by maintaining a reservoir drawdown of six inches during the summer
months. Tt further recommends that the Federally owned land and project
waters of the Wallisville reservoir be open to free use for hunting and
fishing except for sectlons reserved for waterfowl management, safety,
efficient operation and protection of public property.

110. Investigation reveals that it would be feasible to assign the
10,730 acres of the Wallisville reservoir as delineated on plate 2 to the
Secretary of the Interior and provide the requested 4000 acre-feet of
storage annually without detriment to the reservoir project. It is Further
considered that the proposed operation of the reservoir would generally be
feasible from the standpoint of the proposed water conservation and naviga=
tion uses as considered in this report. However, the proposed reservoir
- operation could not be assured becsuse the lower Trinity River is subject
to floods occurring during the period from May to September and the small
capacity occupied by the six inches in the reservoir would be filled during
almost any flood on the river. The operation of the reservoir to provide the
required six inches of drewdown for the waterfowl refuge would be subject
to the primary operation of the reservoir for water conservation.

111. Additional information on recommended and alternate projects

called for by Senate Resolution 148, 85th Congress, adopted January 28,
1958, is contained in an attachment to this report.
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CONCLUSIONS

112. Based on the findings of thie investigation it is concluded
that:

a. There is an immediate and urgent need for construction of
a multiple-purpose reservoir for salinity conitrol, navigation, water
supply, fish and wildlife, and recreation on the lower Trinity River near
Wallisville, Texas.

b. The most feasible plan for a multiple-purpose reservoir
development at Wallisville, Texas, providing for salinity control, nav-
igation, water supply, fresh-water fish and wildlife conservation and
recreation is plan C as generally described in paragraph 57 through 59
of this report, at a total estimated cost of $9,498,000, including

reguthorization study cost of $35,000, U. 8. Coast Guard costs of

53,000, and previously authorized navigation improvement cost of $2h8,000.
The total annual operation and maintenance costs are estimated at $161,100,
including $%,900 of U. S. Coast Guard cost. The annual cost of major
replacements is estimated at $3,600 for renewal of aids to navigation.

¢c. The estimated annuval benefits to be afforded by plan C
would exceed the estimated annual charges, the estimated benefit-cost
ratio being 2.8.

d. The first cost to the Corps of Engineers for plan C is
estimated at $9,162,000 and the annual operation and maintenance cost to
the Corps of Engineers is estimated at $156,200.

e. The local interests should be required to reimburse the
Federal Govermment for a share of the construction, maintenance and
operation costs of the multiple-purpose reservoir, in accordance with
"provisions outlined herein, presently estimated at a first cost of
$1,890,000 and an annual cost of $30,600.

f. The local interests are required to furnish the items of
local copperation in the authorized channel to Liberty, which are specified
in House Document No. h03, T7th Congress, lst session, and House Docu-
ment No. 634, 79th Congress, 2nd session.

g. The existing Federal projects for navigation, namely,
"Anahuac Channel, Texas,” and "Mouth of the Trinity River, Texas,"
should be incorporated into the existing Federal project "Trinity River
and Tributaries, Texas." *

113. It is furthef concluded, based on the findings and recommenda-
tions of the Bureau of Sport Fisheries and Wildlife, that:

a. The Federal Govermment should adopt a project for a
national wildlife refuge in connection with the multiple-purpose
Wallisville reservoir, in accordance with the Fish and Wildlife Co-
ordination Act, approved August 12, 1958.
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b. Funds should be provided to the Corps of Engineers for the
purchase of additionali 6,725 acres of refuge lands, adjoining the Wallisville
reservoir, plan C, estimated at a cost of $1,136,000.

c.  Authority be provided to the Corps of Engineers to transfer
the 6,725 acres of additional refuge lands and 10,730 acres of the Wallis~ -
ville reservoir, plan C, as specified by the Buresu of Sport Fishecies and
Wildlifeand shown on plate 2 of this report, to the Secretary of the Inter-
ior on a non-reimbursable basis for operation of the proposed national
wildlife refuge.

d. Storage in the amount of 4,000 acre~feet, or an average
of 3.6 million gallons daily be provided in the Wallisville reservoir,
plan C, and made available to the Secretary of the Interior on a non-
reimbursable basis for the operation of the proposed wildlife refuge.
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RECOMMENDATTONS

11%. Accordingly, it is recommended that the exlsting project for
the Trinity River and Tributaries, Texss, be modified to provide for a
multiple-purpcse reservoir, designated as the Wallisville reservoir; in
the navigation channel below Liberty, substantially as described under
plan C in this report with such changes therein as in the discretion
of the Secretary of the Army and the Chief of Engineers may be advisable,
at an estimated first cost to the United States of $9,162,000 with
$156,200 annually for maintenance and operation.

115. .The foregoing recommendations shall be subject to the con-
ditions that prior to initiation of construction, local interests shall
enter into a contract or contracts; satisfactory to the Secretary of
the Army, whereby the local interests will reimburse the Federal Govern-
ment for a share of the construction, meintenance, operation and major
replacements costs of the multiple-purpose reservoir outlined herein and
sumarized below:

a. Meke reimbursement to the Unlted States for a share of
the first cost of the Wallisville reservoir project determined on the
following basis: (a) Fifty percent of that part of the total first
cost allocated to salinity control; (b) one hundred percent of that part
of the total first cost allocated to water supply; end (c) +the total first
cost allocated to recreation minus the cost apporticned to the United States
congisting of the first cost of minimum facilities for recreation and
fifteen percent of the total pro)ect cost; all presently estimated at
$1,890,000. :

b. Enter intc a contract with the United States to provide annusl
payments for a share of the annual cost of maintenance, operation and major
replacements of the Wallisville reservoir project, determined on the follow-
ing basis: (a) Fifty percent of the total allocated meintenance and
operation cost to salinity control; (b) one hundred percent of the total
allocated meintensnce and operation cost to water supply; and (c) the
remaining cost of the total annual cost of maintenance and operation
allocated to recreation minus the allocated cost for meintenance and oper-
ation of the minimum facilities for recreaticn and the proportional amount
of the remaining allocated maintenance and operation costs based on the
ratio of apportioned first cost to Federal and non-Federal interests, all
presently estimated at $30,600.

'116. It 1s further recommended that the existing Federal projects
deslgnated as the "Anahuac Channel, Texas," and "Mouth of Trinity River,
Texas,” be incorporated in the existing project, "Trinity River and
Tributaries, Texas."

117. It is further recommended:

A, That in accordance with recommendations of the Bureau of Sport
Fisheriées and Wildlife, a Federal project providing for a natlonal wildlife
refuge be established in connection with the Walligville reservoir in accordance
with the Fish and Wildlife Coordination Act, approved August 12, 1958.
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b. Acquisition by the Corps of Engineers be suthorized for
additional land of asbout 6,725 acres for the mational wildlife refuge,
at an estimated first cost of $1,136,000.

¢. The Corps of Engineers be suthorized to transfer to the
Secretary of the Interior the 69125 acres of additional refuge lands
to be purchased by the Corps of Engineers and about 10,730 acres of the
Wallisville reservoir as requested by the Bursésu of Sport Fisheries and
Wildlife and shown on plates 1 and 2 of this report.

£z

5 Incl E. A, HANSEN
1. Exhibits I thru IiI Colonel, CE
2. Attachment District Engineer

3. Print of plate 1
4, Print of plate 2
5, Volume 2 of 2 (under sep cov)
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[First endorsement)

SUBJECT: Interim Review of Reports on Trinity River and Tributaries,
: Texas (Wallisville Reservoir)

United States Army Engineer Division, Southwestern, Da.llas, Texas,
+ April 6, 1960

T0: Chief of Engineers, Department of the Army, Washingtom, D.C.

I coneur in the conclusions and recamnendatione of the District

Engineer.

WM WHIPFLE
Brigadier General, USA
Divisior Engineer
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INTERIM REVIEW OF REPORTS ON
TRINITY RIVER AND TRIBUTARIES, TEXAS
(WALLISVILLE RESERVOL:)

INFORMATION CALLED FOR BY
SENATE RESOLUTION 148, 85TH CONGRESS,
ADOPTED JANUARY 28, 1958

1. Authority.~ The following information is furnished in response
to Senate Resolution 1u8, 85th Congress, adopted January 28, 1958.

2. Project description and economic life.= The plan of improvement
for the Wallisville reservoir which is recommended for Federal adoption
provides for a multiple purpose reservoir with a dam located scross the
Trinity River at mile 3.9, about 1.8 miles below Wallisville, Texas. The
proposed dam would have a total length of 33,900 feet, consisting of
13,500 feet of non-overflow section with crest at elevation 8.0 above
mean sead level, a gated river diversion control structure about 300 feet
long containing four tainter gates each 4O feet wide by 21 feet high and
a concrete covered earth embankment overflow spillway about 20,100 feet.
long with crest at elevation 4.0 sbove mean sea level.

3. The plan provides for an 84-x 600=-foot navigation lock asdjacent
to the earth dam across the Trinity River with a cut-off navigation channel
adjoining the Trinity River, and a river diversion channel 275 feet wide
at a bottom elevation of (-) 16.0 extending from the Trinity River at
. about mile 4. Owsouthward for a distance of 10,000 feet to the north shore
of Trinity Bay With a gated river control structure located about k4,400
feet from the upper lock gates. The plan provides also for a nonpoverflOW
spoll embankment between the upper lock gates and the river control
structure, an access road from Wallisville to the lock with crest at
‘elevation 8.0 sbove mean sea level, an access road to the river control
structure with a bascule bridge across the lock, appurtensnt lock facil-
ities, residences, office and storage building end associated utility
facilities, two recreamtional parks with boat launching ramps, and an
‘access road from State Highway 73 to the lost Lake oil-field.

4, The proposed reservoir would heve a normal surface ares of 23 200

acres and a capacity of 55,700 scre-feet. At elevation 4.0 sbove mean

gsea level the reservoir would provide 42,900 acre-feet of water supply
storage between elevation 1.0 and k.0 mean sea level. The net yield of
water supply to be provided by the project reservoir is estimated at

56,8 million gallons daily. A detailed description of the physical
features of plan C, the recommended plan, is given in paragraphs 20

through h3 of appendix II of the report.

5. The economic life of the Wallisville reservoir, plan C, is
estimated to be 50 years.

6. The United States Fish and Wildlife Service in their report on

the Wallisville reservoir, exhibit ITI of the text of the subject interim
report, recommends that & national wildlife refuge be provided in
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conjunction with the walllsville reservolr project recommended for
Federal adoption. The refuge would have a total area of 17,455 acres
of which about 10,730 acres would be within the Welllsville reservoir.
The area of the refuge adjoining the reservoir would be sbout 6,725
acres consigting of 3,560 acres of low-lands adjoining the north limits
of the reservoir and 3,165 ascres of uplands adjoining the west limits
of the reservoir. The cost of the 6,725 acres of refuge lands outside
of the reservoir is estimated at $1,136,000. Development of the refuge
is estimated at $612,000 and the cost of maintenance and operation of
the refuge 1s estimated at $105 700.  The ratio of estimated annual
benefits versus the estimated annual charges for the recommended wild-
life refuge is 1.2.

T. Project costs.- The first cost of constructing the Wallisville
reservoir in accordance with plan C, based on October 1959 prices i1s
eéstimated at $9,162,000 and the annual additional operation and main-
tenance cost for the Corps of Engineers is estimated at $156,200, as
discussed in paragraph 90 of the text of the subject interim report.

A detailed estimate of the first cost -and of the maintenance and
operation cost of the project is given in table 3 of appendix II. The
annuel costs of maintenance and operetion are estimated on the basis of
prevailing costs asg of October 1959 for both 50- and 100-year project
life analyses considered hereinafter. T

8. The local interests would be required to reimburse the Federal
Government for & share of the construction and operation cost presently
estimated at $1,890,000 and $30,600, respectively.

9. Benefit-cost ratios.~ The total annual primary benefits to be
afforded by the recommended project is.estimated at $1,409,100, details
of which are given in appendix IIT of ﬁhe subject interim report. The
secondary benefits have not been evaluated. Information relative to tax
revenue enhsncement and tax revenues foregone by development of the
recommended multiple purpose project reservoir is gilven in paresgraph 16.
The total annusl costs, based on October 1959 prices, for both 50- end
100-year project life are estimated at $511,900 and $433,300, respectively,
as shown in table 1, inclosed. The overall benefit-cost ratio is 2.8
for a 50-year project life and 3.2 for a 100-yeer project life. The
- following tabulation shows a comparison of the estimated investment

costs, annual costs, benefits and benefit to cost ratio on the basis
of 50- and 100-year project life.
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Project 1ife

Item : 50 years : 100 years

Estimated total investment $9,837,200 $9,837,200
Estimated annual charges: -
Interest on total investment 245,900 245,900
Amortization of total investment 101,300 22,700
Maintenance, coperation and major
replacements 164,700 164,700
Total annual charges _ 511.,900 433,300
Estimated total direct benefits 1,409,100 1,409,100
Benefit to cost ratio 2.8 3.2

10. Intangible project effects.- Development of the multiple-
purpose reservoir as recommended would produce direct benefits attribu-
table to the following purposes: Salinity control, navigation, water
supply, fish and wildlife, and recreation. The intangible project
effects relating to the project purposes are discussed in the following
subparagraphs. '

: a. Selinity control.- The control of salinity intrusion in
the lower Trinity River as would be accomplished by the multiple-purpose
reservolr would obviate the objections of the local rice irrigation
companies relative to the further advancement of the authorized navigation
channel upstream in the Trinity River. Investigation reveals that the
cost of providing a single purpose project for advancement of navigation
in the Trinity River would be considerably greater than the apportioned
cost of providing for navigation in the multiple-purpose reservoirs. It
is also considered that the conirol of salinity intrusion in the lower
river is a basic requirement for further development of additional rice
ceulture in the local area. It is reported that lands now under canals
are sufficient to maintain an average croppling program of about 90,000
acres asnnuelly or about 100 percent more than presently under cultivation.
There are also other lands adjacent to the lands under canals which are
suitable for rice culture. The deterrent factors to expansion of the
local rice growing industry are the present day Government agriculture
controls of the rice crop and the lack of sufficient water supply during
low flows on the river. Should the national economy regulre abandonment
of the Government controls, expansion of the local rice culture would be
feasible. With the assurance that the water supply in the river would
not be contaminated by salt water intrusion, the local irrigation
companies could arrange for additional water supply from upstream
reservolirs as may be required, and the national econcmy would be
benefited by the additional lands devoted to rice culture.

_ b. Navigation.- The prevention of salt water intrusion in
the lower river would permit the advancement of the authorized and
partly constructed navigation channel from its present ending one mile
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below Anshuac. An expenditure of about one million dollers was mede in
1950 for construction of the nevigation channel from the Houston Ship
Channel to one mile below Anshusc. The cost of providing the channel
is presently considered as a "sunk investment" until such time as the
salinity control problem is solved, which would materialize cn completion
of the project reservoir. In addition to obtaining the beneficial use
of the completed chennel to Anahuac, the traffic using the waterway
would be benefited by traversing the protected channel afforded by the
protective spoil embankment extending for a disgtance of sbout 17 miles
below Anshuac on the bay side of the channel in lieu of traversing the
open bay waters as nov required.

c. Water supply.- In sddition to the water supply benefiis
evaluated in appendix III of the interim report, which cover only the
coste of an slternative single-purpose reservoir project, additicnal
benefits will accrue as the true value of the water supply exceeds the
alternative costs. In addition it is considered that the water supply
to be provided by the Wallisville reserveir project would result in
increases in annusl income and employment which would be of widespread
benefit to the local, state and national economy.

d. Pish and wildlife.- The evaluated benefits attributable
to the project purpose relating to fish and wildlife represent only
the increaged catch in commercisl fishing from the project reservoir.
Intengible benefits to the project from commercial fishing would include
the economic geins resulting from the manufacturing, transportation
and purchasing of the associated needs for the increased commercial
fishing. Intangible economic benefits would alsc result from con-
struction of the national wildlife refuge, and particularly from its
maintenance and operation which is estimated to cost $104;200 annually.
This ennual expenditure would produce sizeable economic gains to the
various interests that provided for the associate needs of maintaining
and coperating the refuge. .

€. Recreation.- Recreation included as one of the project
purposes includes sport hunting and fishing, picknicking, canping,
weter sports and other activities on the reservoir area. Many
intangible benefits would accrue as a result of providing the reservoir
and the recreational facilities, which would be attractive to a large
number of the pecple residing within about 100-miles of the project
reservoir. The intangible benefits of recreation not evaluated
include the economic geins resulting from previsitation expenditures,
such as the purchase of boats, water sports equipment, hunting and
fishing eguipment and supplies, licenses, and expenditures enroute .
for food, gasoline and associated items. Intangible benefits would
result from the development of the national wildlife refuge, and _
would include the value of the refuge as a wintering area for water-
fowl, and the expenditures of visitors tc the refuge to observe the
waterfowl. Benefits would also accrue to the general well being,
health and mental condition of people resulting from their.recreation
experience at the project reservolr.
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1i. FPhysical feasibility and cost of providing for future needs,-
The Wallisville reservoir would be an element in a comprehensive plan
of development on the Trinity River basin. A study of the water needs
in the area by the United States Public Health Service indicates that
full utilization of all potential sources of water supply will be
required within the next fifty years to meet the predicted growth of
population and industry, and that in deciding the time sequence of
utilization of the several sources, construction of the Livingston-
Wallisville reservoirs can be glven early priority. The city of
Heuston, Texas, and the Trinity River Authority of Texes were granted
a permit by the Texas State Board of Water Engineers for construction
of a large storage reservoir on the main stem of the Trinity River at
ghout mile 12G.2 near Livingston, Texas, and a salt water barrier on
the lower Trinity River at about mile 4,0 below Wallisville. The
Livingston reservoir and the salt water barrier would serve as a unit
to provide for the storage and diversion of water from the Trinity
River largely for use of municipal and industrial supply in the
metropolitan area of Houston. A large pumping station would be provided
at about mile 26.9 for the diversion of water from the Trinity River.
The project reservoir recommended in this report would obviate construc=-
tion of the salt water barrier. The city of Houston approves and
recommends the construction of the project reservoir. Accordingly the
project reservoir would serve as & unit in the plan providing for the
municipal and industrial needs of Houston. In addition the city of
Houston proposes to provide the water supply by relesses from the
Livingston Reservoir as may be required by the local four irrigation
companies, who now wilthdraw water from the Trinity River by means of
pumping stations Jocated adjoining the project reservoir. Additional
water is to be made available from the Iivingston reservoir that would
be diverted from the project reservoir for the use of local industry
that may develop in the near future. In view of the foregoing it is
considered that the recommended reservoir project and the Livingston
storege reservolir would provide for satisfaction of anticipated future
needs. In considering the development of 8 lerger project reservoir
the local interests expressed the view that at this time there was no
foreseeable need for greater storage at Wallisville and that they
would not be able to provide the local cooperation required for a
lerger development of reservoir storage.

12. Allocation of costs.- A summary of the ellocations of project
investment costs and annusl maintenance and operation costs to the
several project purposes as determined by (a) the Separable Costs =
Remaining Benefits Method, (b) the Priority of Use Method, and (c)
the Incremental Cost Method, using an interest rate of 2.5 percent for
both the 50-year end 100-year project life analysis, is presented in
table 2. Data given in table 2 regerding the Separsble Costs-
Remaining Benefits Method- 50 year analysis 1s summarized from teble
18, appendix III of the interim report. Detalls of the allocation of
costs by the Priority of Use Method and the Incremental Cost Method for
a 50-year project life asre given in tables 3 and 4, respectively.
Details of the allocation of costs by the three methods (a), (b) and
(c) for a 100~year project life are given in tables 5, 6 and 7,
respectively.
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TABLE 2

SUMMARY OF ALLOCATIONS OF PROJECT COSTS
TO THE SEVERAL PROJECT PURPOSES
(THOUSAND OF DOLILARS)

— Investment costs : Annuai costsil)
Project purpose : 50-year : 10Q-year : 50-year :10C-year

Separable costs-remalning benefits method

- Salinity control 1785.0 1508.8 28.8 28.6
Navigation 4357.6 4768.0 2.3 71.3
Water supply 1003.0 956.8 16.2  18.1
Fisn and wildlife he.3 712.1 12.4 ° 13.h4
Recreation 1949.3 1891.5 35.3  _33.5

Total 8837.2 9837.2 1647 16h.7

Priority of use method
Salinity control 158.4 0.0 2.2 0.0
Navigation ' CTLTR .3 T2u8.0 123.5 123.6
Water supply . 0.0 0.0 0.0 Q.0
Fish and wildlife ' 2105.& 2189.2 29.0 31.1
Recreation 399. 399. 10.0 10.0

Total 9837.2 9837.2 Teh.7 w7

Incremental cost method
Salinity.control . 0.0 0.0 0.0 0.0
Navigation gh37.8 o9437.8 154.7 15k.7
Water supply . 0.0 . 0.0 " 0.0 . 0.0
Pish and wildlife _ 0.0 0.0 0.0 0.0
Recreation _ 399.4 399.4 10.0 10.0

Total . 9B37.Z2 9837.2 - Ieh.T 1k

(1)‘ Includes annual costs of maintenance, operation and major replacements.

13. Extent of interest in project.- Officlals of the city of _
Houston, Texas, Trinity River Authority of Texas, and the Chambers-Liberty
Counties Navigation District, who would be responsible for local co-
operation, have agreed that the multiple~purpose reservolir recommended
for construction would meet their present needs and reguirements, and
proposed that it be adopted as a Federal project. The United States Fish
and Wildlife Service have expressed an interest in project reservoir
relative to the fish and wildlife resources of the area and the need for
a national wildlife refuge adjoining the project reservoir, as given in
the Service's report appended to the text of the interim report.
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14, Repayment schedules.- The Wallisville muiltiple~-purpose res-
ervoir project 1s recommended for construction by the Federal Government
subject to the conditions that the local interests shall enter into a
centract or contracts satisfactory to the Secretary of the Army, whereby
the local interests will reimburse the Federal Government for a share
of the first cost of construction and for a share of the annual cost
of maintenance, operation and major replacements required for the res-
ervoir project.

15. The local interesits consisting of the city of Houston, Texas,
the Trinity River Authority of Texas, and the Chambers-Iiberty Counties
Navigation District by Jjointly signed letter, appended in exhibit 1 of
text of interim report, have offered to provide the items of required
locel cooperation, satisfactory to the Secretary of the Army that they will:

a. Obtain ell the necessary water rights.

b. Prior teo construction asgree to pay that portion of the
cost of construction allocated to local interests payments to begin
when space is used for water supply and not later than 15 years from
the time storage is availeble for water supply. The costs allocated
to local interests include interest from the date of completion, such
costs to be repaid within the economic life of the project but in no
event 10 be more than 50 years after the project is available for the
storage of water for water supply. ‘

c. Agree to contribute the portion of the annual cost of
maintenance, operation and replacements allocated to the local interests,
payable annually.

d. In the event that any of the costs of the facilities are
_prqper+y allocable to navigation costs the Trinity River Authority will
agsume such costs,

16. Effect of project on state and local govermments.- The
construction of the Wallisville multiple~purpose reservoir should not
result in any increased cost in State and local governmental services.
The lands required for the Wallisville reservoir are in general un-
developed, low-lying coastal marsh lands having considerable grass
coverage with some brush and small trees, and are subject to frequent
overflows from the Trinity River. Grazing and hunting are considered
to be the highest use of the lands. State, county and school taxes on
the lands are estimated to be about 25 to 30 cents an acre per year.
The tax loss incurred by the proposed reservoir would be offset by the
increased economy of the area resulting from hunting, fishing and
recreation afforded by the reservoir. The market values of lands to
be acquired for the Wallisville reservoir, as used in the estimate of
land costs, are much greater than the capitalized net income therefrom.
Accordingly, no allowance need be made for loss of productivity as an
economic cost., The value of minerals was excluded from the appraised
velues of the reservoir lands, made in October 1959, on the basis that
future oil explorations and developments within the reservoir area could
‘be conducted without serious detriment to the reservoir purposes.
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TNTERIM REVIEW OF REPORTS ON
TRINITY RIVER AND TRIBUTARIES, TEXAS
(WALLISVILLE RESERVOIR)

TABLE 1
DETAILED ESTIMATES OF ANNUAL CHARGES

WALLISVILLE RESERVOIR PROJECT FOR
ECONOMIC LIFE OF 50 YEARS AND 100 YEARS

Eeonomle life

Ttem 1~ 50 years :100 years

l. Estimated investment
a. Estimated first cost of project (1) $ 9,408,000 $ 9,498,000
b. Interest during construction (3-year period)
on estimated first cost of project excluding
recreational facilities §$399,100) and aids
to nevigation ($53,000) (2
{$9,498,000 - 452,100) @ for 18 months gsg,aoo 832!2'00
¢. Totel investment 9,837,200 9,837,200
2. Esgtimate of annusl charges
e. Interest on total investment ‘ ' ' '
$9,837,200 @ 23% 2k5,%00 245,900
b. Amortization of total investnen't.
$9,837,200 @ 1.03% 101,300 -~
$9,837,200 @ 0.231% : 23,700
¢. Maintenance, operation and major replacements(3) 161t 700 1oh T00
d. Total estimated annual charges 511,9_00 o !+33,3oo
(1) Based on October 1959 prices and detailed estimate of first cost given in
table 3, eppendix IT of subject interim report.
{(2) The construction of recreational facilities and installation of aids to
navigation can be accomplished in less than 1 year.
(3) Data regarding the estimated costs of malnienance and operation are given

in paragraphs 46 through 55 of appendix II of the subject interim report.
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INTERIM REVIEW OF REFORTS ON
TRINITY RIVER ARD TRIBUTARTES, TEXAS
(WALLISVILLE RESERVOIR)

TABLE 3

COST ALLOCATION - WALLISVILLE RESERVOIR

PRIORITY OF USE METHOD - S50 YEAR PROJECT LIFE

{Thousands of dollars}

Purpose
: Fish
Salinity : Water and H
Ttem control : Navigation : supply : Wildlife Recreation : Total
Allocation of annual costs
a. Justifiable expenditure 250.0 375-7 140.5 104.3 2k1.g 511.9
b. Specific coste 0 TL.0 0 0 24,1 95.1
¢. Remaining justifiable expenditure 250.0 304.7 10.5 1043 217.8 Li6.,
d. Assignment of remaining costs to
non-reimbursable purposes 7.8 Joh.7 - 10k.3 - 416.8
e. Total allocated annual costs 7.8 375.7 (v} 104.3 2h.1 511.9
Allocation of Operation & Maintenance Costs
a. Specific costs . 0 35.0 4] 0 10.0 45.0
b. Allocated joint costs 2.2 8k.g s} 29.0 Q 116.1
~¢. Total allocated O&M 2.2 119.9 0 29.0 10.0 161.1
Allocation of ma jor replacements
8. Specific costs 0 o] Q Q [1 0
b. Allocated joint costs 0 3.6 0 0 1] 3.6
c. Total allocated Maj. Replacement costs 0 3.6 0 0 0 3.6
Allocation of investments :
8. Specific annual investment cost Q 36.0 0 o} 1h.1 50.1
b. Allocated joint annual investment 5.6 217.2 o 7h.3 o 267.1
c. Total allocated annual investment 5.6 253.2 0 h.3 1h.1 347.2
d. Alloeated investment 158.% TL74.3 0 2105.1 399.4 9837.2
Alioeation of construction expendi tures
&. Specific investment 0 1016.2 o] 0 369.1 1518.3
b. Investment in joint use facilities 158.4 6155.1 0 2105.1 0.3 8418B.9
¢. Interest during construction on
Jolnt.use facilities 5.7 221.1 o] 75.6 0 302.4
fl. Construction expenditure in
Joint-use facilities 152.7 5934.0 e} 2029.5 0.3 8116.5
e. Percent of construction expenditures :
in joint-use facilities 1.88 T3.11 0 25.01 0 100
. Comstruction expenditures in specific :
facilities 0 o824 [} 0 395.1 1381.5
g+ Total construction expenditures 152.7 6916.4 0 2029.5 399.h 9k98.0




L8

INTERIM REVIEW OF REPORTS ON

TRINITY RIVER AND TRIBUTARIES
(WALLISVILLE RESERVOIR

TABLE 4

i'I'ETIEAS

COST ALLOCATION - WALLISVILLE RESERVOIR

INCREMENTAL COST METHOD - 50 YEAR PROJECT LIFE

{Thousands of dollars)

: r  Fish
Salinity : Water : and :
Item control : Navigation supply : Wildlife Recreaticn Total
1. Allocation of annual costs .
a. Justifiable expenditure 250.0 375.7 140.5 104.3 2h1.9 511.9
b. B8pecific costs 0 T1.0 4} 4] 2.1 g95.1
¢. Remaining justifisble expenditure 250.0 hho. 7 1h0.5 10h.3 266.0 hi6.
d. Assignment of remaining costs to
basic Federal purpose 0 6.8 o (4} 4] 416.8
e. Total allocated annual costs o 487.8 o] 0 = 511.9
2. Allocation of QOperation & Maintenance costs
a. Specific costs 0 35.0 0 0 10.0 k5.0
b. Allocated joint costs o 116.1 o] 0 4] 116.1
c. Total allocated O&M 0 151.1 0 0 10.0 161.1
3. Allocation of major replacements
a. BSpecific costs 0 0 0 0 0 0
b. Allocated joint costs 0 3.6 0 0 0 3.6
c¢. Totel allocated major replacement costs o] 3.6 0 4] 0 3.6
4, Allocation of investment
a. BSpecific annual investment cost o 36.0 0 0 1k.1 50.).
b. Allocated joint annual investment o 297.1 0 0 [ ¢] 297.1
e. Total sllocated annual investment ] 333.1 0 o k.1 3h7.2
d. Allocated investment 0 9437.8 o0 0 399.k 9837.2
5. Allocation of construction expenditures
a. BSpecific investment 0 1019.2 0 1] 399.1 118.3
b. Investment in joint-use facilities 0 8u8.6 o 0 0.3 8118.9
¢. Interest during constr. on Joint-use facil. 0 302.4 0 0 o 302.4
4. Constr. expenditure in joint-use facilities o 8116.2 0 0 0.3 8721.3
e, Percent of constr. expenditures in
Jjolnt-use facilities 0 . 100 0 [4) o 100
f. Constr. expenditures in specific facilities (o} ook 0 0 399.1 1381.5
g. Total construction expenditures v} 9098.6 4] 0 399.% 498.0




INTERIM REVIEW OF REPORTS ON
TRINITY RIVER AND TRIBUTARIES, TEKAS
(HALLISVILLE RESERVOIR)

TABLE 5

COST ALLOCATION - WALLISVILLE RESERVOIR

S.C.R.B. METHOD ~ 100-YEAR PROJECT LIFE
{Thousands of do}lars)

Page 1 of 2

Specific Costs Alternate Purpose

Single Purpose

It-n. B H H t#ish H H tWav., :8.C. :8.C. :5.¢C.
- t3alinity: Wavi- :Water : & :Recrea- : Joimt : Total :; W. S. : H. S5, : Hav, : Hav.
: Control: gation :Supply:Wild- : tiom : Use F. &W., :F. &EW. :F. M. :W. 8,
: : : ilife = H : tRec. : Rec, : Rec. : Rec.
FIRST COST:
Federal First Cost o 982.4 0 4] »¥9.1  8,116.5 9,398.0 9,498.0 6,925.7 9,498.0 9,498.0
Construction Pericd
{Years) 0 3.0 0 1 0.5 0 3.0 3.0 3.0 3.0 3.0
Interest during con- . {1) (1) (1) €1) (1)
struction 1] 3.8 0 0 1] 02.4 3%.2 3.2 242.7 3.2 330.2
Federal Investwent o 1,019,2 o 0 399.1 8,418.9 9,837.2 9,837.2 7,168.4 9,837.2 9.,837.2
ANNUAL CHABGES:
Interest on Investment )
N (0.025) ] 25.5 ¢ 1} 10,0 210.4 245.9 245.9 19.2 245.9 245.9
Amortization on Invest- .
ment {0.00231) /] 2.4 0 4] 0.9 19.4 22,7 2.7 16.6 22.7 22.7
' Operation and Maintenance 0 35.0 0 1] 10.9 116.1 161.1 61,1 116.1 161.1 161.1
Major Replacement 0 0 0 0 0 3.6 3.6 3.6 3.6 3.6 2.6
Total 0 62.9 0 0 20.9 349.5 433.3 433.3 315.5 433.3 433.3
ANKUAL BEREFITS:
Salinity Control 250.0 0 1] 0 L+ [+] 250.0 [ 250.0 - 250.0 - 250.0
Navigation a 376.0 ¢ 0 0 0 376.0 376,0 0 376.0 376.0
Water Supply 0 0 140.5 1] 0 Q- 150.5 140.5 140.5 0 140.5
Fish & Wildlife Q 0 1] 104.3 0 0 104.3 104.3 104.3 104.3 0
Recreatfon 0 1] o 0 337.0 o 537.0 537.0 537.0 537.0 537.0
Total 250.0 376.0 140.5 104.3 537.0 0 1,407.8 1,157.8 1,031.8 1,267.3 1,303.5
B/C Ratio 3.25

s 8. €, :Salinity : H : Fish
¢t Nav. :Control : HNav., : Water ; & : Recrea-
:W.S. : Only :Only : Supply : W. L. : tiom
9,098.9 &,575.5 6,537.7 6,526.6 6,526.6 4,733,7
3.0 3.0 3.0 3.0 3.0 1.5
(1) (2) €2) (3)
3v.2 171.6 245.2 242.8 242.3 135.5
9,538.1 4,747.1 6,782.9 5,769.4 6,769.5% 4,869.2
236.0 118.7 169.6 169.2 169.2 121.7
21.8 11.0 15.7 15.6 . 15.6 1.2
151.1 91,2 136.2 126.1 126.1 70.0
3.6 0 0 3.6 3.6 0
412.5 220.9 321.5 314.5 314.5 202.9
50.0 250.0 0 4] 0 1]
376.0 [} 376.0 o 0 0
140.5 0 [} 140.5 0 ]
104.3 0 5] 0 104.3 [}
o [} [} 0 0 537.0
aro.8 250.0 376.0 140.5 104.3 337.0
1.13 1.17 0.45 0.33 2.65

{1) Excludes interast on two recrestion facilities ($399,100) and aids to navigation ($53,000).
(2) Excludes interest on aids to navigstion ($53,000) required to mark channel through veservoir-..
(3) Excludes intsrest on two recreatiocnal facilities ($399,100)
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INTERTM REVIEN (F# REMMTS R
TRIMITY RIVER ARD TRIBUTARIES, TREAT
(WALLISYILLR RRSERVOTR}

{TABIR 5 (Comr’d)

COST ALLOCATION - WALLISVILLZ RESERVOIR
3.C.R.B. METHOD - 100-TEAE FROJKCT LIFE

Mg 2of 2

Item

1.

ALLOCATION OF ANMRML COST:

a. Bmefits

b. Alternate cost

& Bemefits Limdced by alternate cost
d. Separable cost

e. Remsining bemefics (Distributica ratic.
as percent of remminiug benefits)

£. Allocaced loint cost

. Total allecatfon, project cosk

h. Bensfit to Cost Ratic

ALLOCATION (F OPESATION AND MALNTKHANCE COST:
a. Separable coat

b. Allocated joint coat (in proportice to le)
. Total allocation O&M

d, Specific cost

€. Allou:lad joint-use cost

£, Ratio for allocation for joint use O&M
ALLOCATEON OF MAJOR REPLACEMENTS:

2. Saparable cont

b. Allocated Joint cost (inm proportion to le}
c. Total allocation major replacemsnts
ALLOCATTON OF IMTESTHENT :

a,~ Anual luvestment cost

b. Alloceted investment

ALLOCATION OF CONSTEDCTION EXFENDITURES:

a. Specific investment

b, Investment in joint-nss Facilities

c. during ion on joint-uae
Emcilitics

4. 1on dt in jol
facilities

&. Percent of conmatruction sxpendituras is
Joint-ure Eacilities

f. Construction expenditures in
specific Emcilities

£. Total coostruction expenditures

230.0
0.3

2209
.5
76.5

3.27

27.53

27.5

27.5

0.2363

0.9

&9

8.2
1,508.8

I,454.6

i7.92

1,454.6

{Thomsandy of dollays)
Vater Fisk & e Rscraation
Salinity Comtrol _ __ Wevigstlos __ Supply gildigfe Total Jederal Bou-Fadersl Yatal
6.0 140.5 104.3 537.0 ° 1,400.8
2.5 MAS M43 202.9 [ 1,374.3
21,5 140.5 10%.3 m2.9 [ 930,1
7.8 [ [ 0.3 0.8 [ ..
203.7 140.5 . 104.3 182.1 ] 0 515 .
70.5 a8 %.1 63.0 53.0 [ »a.7
8.3 8.6 ’ *%.1 233 838 [} 33,3
2.00 2.9 2,89 6.41 3.25
&5.0 ° 0 10.0 10.0 [} 55.0
5.4 17.5 130 2.7 2.7 [y 1061
0.4 125 .o 1.7 2.7 ° 1611
5.9 L] 9 10.0 10.0 L] 43.0
5.4 17.5 13.0 .7 2.7 0 116.1
0. 304 0.1507 6.1120 0.1955 o o 1.0008
[ o o ° 0. [} °
0.9 6.6 0.6 0.5 0.8 ° 1.6
0.9 0.6 0.4 0.8 6.8 [} 36
152.0 0.5 .7 60.3 €03 o LET)
4,768.0 956.8 712.1 1,891.5 1,81.5 [} 9,437.2
1,019.2 [ [ ns.1 »9.1 [ 1,418.3
3,748.8 956.8 7121 1,492.4 1,82.4 [ 8,418.9
13%.7 M3 25.6 53.6 534 ° 02.4
3,614.1 w5 686.,5 1,438 1,438 [3 5,116.5
44,53 1.3 848 17.73 .1 o 100.08
9824 ° o ».1 »s.1 [ 1,313
£.996.5 9225 6.5 1,837.9 1,837.9 ° 3,i88.0




INTERIM REVIEW OF REPORTS ON
TRINITY RIVER AND TRIBUTARTES, TEXAS
{WALLISVILLE RESERVOIR)

TARLE 6

COST ALLOCATION - WALLISVILLE RESERVOIR
PRIORITY OF USE METHOD - 100 YEAR FROJECT LIFE
(Thousands of dollars)

8

Purpose
: 1. : : Fish : :
Salinity : ¢ Weter H and : :
Ttem . : control ¢ Revigation H supply H Wildlife :  Recreation : Total

Miocation of snnual costs
a. Justifisble expenditure 220.9 321.5 140.5 104.3 202.9 k33.3
b. Specific costs 0 62.9 0 0 20.9 83.8
c. Remaining justifiable expenditures 220.9 258.6 140.5 104.3 - 1B82.0 349.
d. Assignment of remaining costs to )

non-reimbursable purposes 0 258.6 1] 90.9 o k9.5

e tal allocated anmusl costs 0 321.5 o] 90.9 20.9 433.3

Allocation of Operation and Maintensance
costs .
a. BSpecific costs o 35.0 0 o] 10.0 hs.0
b. Allocated joint costs 0 85.9 o 30.2 Q 116.1
¢. Total allocated O & M o} 120.9 o] 30.2 10.0 161.1
Allocation of major replacements
a. Specific costs 0 0 0 0 o] [4)
b. Allocated joint costs 3] 2.7 0 0.9 o 3.6
c. Total ellocated major repairs o] 2.7 0 0.9 0 3.6
Allocation of investments
a. Specific annual investment cost o] 27.9 W] 0 10.9 38.8
b. Allocated joint annual investment 0 170.0 o] 59.8 0 209.8
¢. Total allocated annual investment 0 197.9 o 59.8 10.9 268.6
d. Allocated investment 0 To48.0 o} 2189.8 399.4 9837.2
Allocation of construction expenditures
a. BSpecific investment 0 1019.2 o} 0 399.1 il18.3
b. Investment in joint-use fecilities 0 6228.8 0 2189.8 0.3 8418.9
¢. Interest during construction on

Joint use facilities 0 223.7 0 8.7 0 302.4
d. Construction expenditure in joint-

use facilities o 6005.1 0 2111.1 0.3 8116.5
e@. Percent of construction expenditures

in joint use facilities o} 73.99 o} 26.01 0 100.00
f. Construction expenditures in )

gpecific facilities 0 982.4 0 0 399.1 1381.5

g- Total construction expenditures 0 ' 6987.5 o] 2am.1 399.4 9498.0




INTFRIM REVIEW OF REPORTS ON
TRINITY RIVER AND TRIBUTARIES, TEXAS
(WALLISVILLE RESERVOIR)

COST ALLOCATION - WALLISVILLE RESERVOIR

INJREMENI‘AL COST METHOD - 100 YEAR PROJECT LIFE

{Thousands of dollers)

TABLE 7
Purpose
H : : : Fish
+  Salinity @ +  HWater and
Ttem : control Navigation : supply wWildlife Recreation Total
1. Alloecation of ammual costs
&. Justifiable expenditure 220.9 321.5 140.5 10h.3 202.9 433.3
b. OSpecific costs 0 62.9 0 0 20.9 83.8
¢. Remaining justifiable expenditure 220.9 258.6 140.5 104.3 182.0 349.5
d. Assigmnment of remaining costs to )
basic Federal purpose 0 3%9.5 0 0 o} 349.5
e. Total allocated annual costs 0 IE- o] o] 20.9 k33.3
2. Allocation of Operation & Maintenance costs
a. opecific costs o 35.0 ¢ 0 10.0 45.0
b. Allocated joint costs o 116.1 0 0 o . 116.1
© e. Total allocated O & M 0 151.1 o o} 10.0 161.1
br= .
3. Allocation of mejor replacements
a., opecific costs Q 0 G 0 0 v}
b. Mlocated Jjoint costs . 0 3.6 o} 0 0 3.6
c. Total allocated mejor replacement costs o] 3.6 0 Q 0 3.6
k. Allocation of invesiment
@. opecific annual investment cost 0 27.9 o] 0 10.9 38.8
b. Allocated joint ammmel investment o 229.8 o] o] 0 223.8
e¢. Total allocated annusl investment 0] 257.7 o 0 -10.9 268.6
d. Alloeated investment o 9u37.8 o 0 399.4 9837.2
5. Alloestion of construction expenditures
&. Specific investment 0 1019.2 0 4] 399.1 1418.3
b. Investment in joint-use facilities ] 8418.6 o} 0. 0.3 8418.9
¢. TInterest during construction on
joint-use facilitles 0 302.4 . C 0 o 302.4
d. Construction expendlture in joint-
use facilities 0 8116.2 0 o} 0.3 8116.5
e. Percent of construction expenditures
in joint-use facilities 0 o 100.00 . 0 0 0 106.00
f. Construction expenditures in specific
facilities 4] ool o] 0 399.1 1381.5
g. Total construction expenditures o] . 9098.6 o} o] 399.4 94gB.0
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NOTE: The following letter dated February 18, 1960 is based on
data furnished to the signatories prior to final determins-
tions of the share of first costs and malntenance costs to
be provided by the local interests as set forth in this
copy of the interim report on the Wallisville reservoir.

February 18, 1960
Colonel E. A. Hansen :
District Engineer
Corps of Engineers, United States Army
Galveston, Texas

Dear Colonel Hansen:

Receipt is acknowledged with thanks of your estimstes of cost to local
interests for the construction and maintenance of water conservation
facilities in the Wallisville Dam on the Trinity River, Texas.

We are pleased to inform you that the Trinity River Authority and tae
City of Houston have jointly entered into an agreement concerning the
development of this project and will Jointly give assurasnce satisfactory
to the Secretary of the Army that they will: (a) obtain all the
necessary water rights; (b) prior to the construction agree to pay

that portion of the cost of construction allocated to local interests
which cost is presently estimated to be sixteen percent (164) of
presently estimated total cost of $9,450,000 or approximately
$1,500,000, payments to begin when space is used for water supply and
not later than 15 years from the time storage is available for water
supply. The costs allocated to local interests include interest from
the date of completion, such costs to be repaid within the economic

life o the project but in no event to be more than 50 years after the
project is avallable for the storage of water for water supply; (c) agree
to contribute the portion of the annual cost of maintenance, operation,
and replacements allocated to the local interests, payable annually
vhich amount is presently estimated to be $19,700; and (d) in the event
~any of the costs of the facilities are Properly allocable to navigation
costs the Trinity River Authority will assume such costs.

We appreciate the opportunity to cooperate with the Federal Government
in this worthwhile project.

Very truly yours,

For Trinity River Authority /s/ Joe E. Butler

President
For City of Houston /8/ Lewis Cutrer
Mayor
For Chambers-Liberty /s/ Guy C. Jackson, Jr.
Counties Navigation Chairman
District
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N REPLY REFER TO:

' L7423
UNITED STATES |

DEPARTMENT OF THE INTERIOR
NATIONAL PARK SERVICE

Region Three
Santa Fe, New Mexico

April 1, 1960

Corps of Engineers
Galveston District
606 Santa Fe Building
Galveston, Texas

Dear Sirs:

In reply to your correspondence of March 23, your reference SWNGW~4,
regarding the draft of the interim report on the Trinity River and
Tributaries, Texas (Wallisville reservoir), field level review number
28, we have reviewed the report and have no comments to offer regarding
it, We are returning the report with our reply as requested.

We would 1like to have a copy of the final report when a.vailcﬁle.

Geoyge W, Miller
Asslstant Regional Director
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.~ DEPARTMENT OF
HEALTH, EDUCATION, AND WELFARE
REGIONAL OFFICE

Ninth Floor - 1114 Commerce Street
Dallas 2, Texas

PURLIC HEALTH SERVICE
April 1, 1960

District Engineer

U. 8. Army Engineer District, Galveston

Corps of Engineers

606 Santa Fe Bullding

Galveston, Texas Reference: SWNGW-4

Dear S8ir:

.This refers to your letter of March 23, 1960, transmitting
a draft copy of the Interim Review of Reports on Trimity River and
Tributaries, Texas (Wallisville Reservoir).

The copy of subject report is returned herewith, and the
following comments are offered for consideration.

Paragraph 56, page 21, states that Plan C “...provides suf-
ficient water supply to meet the forseeable demand." Reference to
the graph of projected water requirements in our appended report
will indicate that the Livingston - Wellisville development will
meet only part of the expected future need of the potential market
area, It is suggested that the wording of the above-quoted phrase
be changed to read, "...provides for the project to serve its func-
tion in an integrated water supply plan."

Paragraph 71 of Appendix III presents additional benefits
which would accrue from the reduction of pumping head. It seems
desirable to clarify the point that the saving in pumping cost would
accrue not only to the net yield of water from Wallisville storage,
but also to the (much greater) yield of Livingston reservoir, whose
water is released for pickup from the Wallisville Lake.

Sincerely yours,

b 2/

erome H. Svore
Regional Program Director
Water Supply and Pollution Control
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FEDERAL POWER COMMISSION
REGIONAL OFFICE
300 WEST VICKERY HOULEVARD - SUITE 2127

FORT WORTH 4, TEXAS

March 31, 1960

Colonel E. A. Hansen

District Engineer

U. 8. Army Engineer District, Galveston
Corps of Engineers

P. 0. Box 1229

Galveston, Texas

Dear Colonel Hansen:

Reference is made to your letter of March 23, 1960 forwarding
a draft copy of your Interim Review of Reports on Trinity River and
Trivutaries, Texes (Wallisville Reservoir) for field level review
and comments.

The Federal Power Commission has & continuing interest in the
development of water resources of rivers and streams for hydroelectric
power purposes, and our examination of the principal features of the
project related to those aspects that might lend themselves to these
purposes. .

a2

Upon consideration of the compersbly’ low power heed that would
be provided by the proJject and the relatively nominal weter yleld
+het would be available for power purposes from uncommitted storage
to be impounded by the reservoir, there eppears to be little opportunity
for an economical power development &s an adjunct of the proposed project.
Also, the project will not affect any existing or potential hydro
power resource.

We esppreciate the opportunity to review the project report at
its interim stage. It is to be noted that our field level views as
expressed herein are not to be construed as those of the Federal Power
Commission. As requested, the report comprised of volumes 1 and 2 is
returned herewith.

Sincerely yours,

Gy S

Edgar S. Coffman
Regionel Engineer

Enclosure No. L9850:
As stated above
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UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

REGION IV
ROOM 206 FEDERAL BUILDING
DIVISION OF BARTLESVILLE, OKLAHOMA
MINERAL RESOURCES
March 29, 1960
AIR MATL

Colonel E. A. Hansen, CE

District Engineer

U. 8. Army Engineer District Your reference: SWNGW-4
Galveston Corps of Engineers

P. 0. Box 1229

Galveston, Texas

Dear Colonel Hansen:

Your letter of 23 March 1960 together with "Interim Review of Reports
on Trinity River and Tributaries, Texas (Wallisville Reservoir),
volumes 1 and 2 of 2", have been received for field level review.

I wish to thank you for the three large-scale maps of the proposed
Wallisville Reservolr at elevations ¢f 10, 15, and 20 feet that you

sent us 28 August 1959. Our preliminary study of these maps facilitated
our field level review of the report.

We note that six plans were investigated during the project studies,
as follows: Plan A, with water storage and an elevation of 1 foot
above mean sea level; plan B, water storage at 3 feet; plan (, water
storage at 4 feet; plan D, water storage at 10 feet; plen E, water
storage at 15 feet; and plan F, water storage at 20 feet. Plan C,
with the benefit to cost ratio of 2.8 to 1.0, was selected as the
best. :

The multi-purpose reservoir (plan C), recommended in the report,
would provide functional facilities for navigatign, salinity control,
water supply, fish and wildlife conservation, and recreation. The
dam would have & total length of 33,900 feet and a total estimated
cost. of $9,498,000, with $161,100 annually for msintenance and opera-
tion.

Copy to: Leon W. Dupuy, Special Assistant for Mineral Resource
Studies of River Basins, Washington, D. C.
Wa. Whipple, Brigadier General, U. 8. Army
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There are 4 oilfields within the Trinity River valley below Liberty
that are mentioned on page 6 of the report, and which we have checked
on our oilfield maps. The Liberty~South field, the Daton-South field,
and the Liberty-Townsite field, would have been inundated or partially
inundated by a reservoir with the water elevation at 20 feet (plan F).
We note that the Lost lake oilfield will be protected by a levee, and
that an elevated access road will be congtructed to this oilfield
(plan C). The Texas Gulf Sulphur Cqmpeny property is outside the

area that will be inundated by the proposed reservoir.

There are 15 pipelines, that vary in size from 3 to 30 inches, crossing
the proposed reserveir. The pipelines crossing the Trinity River were
installed under permits issued by the Secretary of the Army at eleva-
tions of about minus 26 feet, as required for navigation purposes. All
pipelines were installed with the knowledge that they would be inundated
by b to 6 feet of water, for periods of 60 to 90 days, during the passage
of major floocds. In the event that pipeline repairs or the installation
of new lines would be required, it would be feasible to temporarily lower
the reservoir pool to permit the necessary pipeline work. Hence, reloce-
tion or modification of the existing pipelines is considered unnecessary
and none 1s proposed 1n plan C.

From a review of the report, it appears that the Corps of Englneers

have carefully gonsidered the mineral industries of the area and propose,
under plen C, adeqguate protective meassures. The development of the pro-
Jeet will provide water that may be useful to the minerel industry and
the proposed protectlion should prevent demage to mineral resources.

This review was based on information avallable in the Regicnal Office,

e fleld reconnalssance was not made.

Under separate cover we are returning Serial No. 45 of the Wallisville
Reservolir report to your office. After thils report héds been completed,
please send a_final copy to us.

8incerely yours,

Robert 8. Sanford
Division of Mlneral
Resources, Region IV
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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

REGIONAL. OFFICE, REGION &
P. O. BOX 1608

IN REPLY AMARILLOC, TEXAS
REFER TO: 5«T30

April 1, 1960
Alrmall

Brigadier General William Whipple
Division Engineer

Ue 8¢ Aty Engineer Division, Southwsstern
Corps of Engineers

1114 Coumerce Streaet

Dallas 2, Texas

Dasr General Whipple:

This is in response to your March 25, 1960, letter ooncerning the
report of your Galveston District Engineer, entitlied "XInterim
Reviev of Reports on Trinity River and Tributaries, Texes
(Wallisville Reserveir)” This report wvas trausmitted by the

.District Engineer by letter dated Marsh 23, 1960. The requirwsent

that our comsents De submitted by April 5, 1960, has preciuded
detailed reviev of the report. Following ere the Joint oommants

of this office and our Auatin Development Offics. Any sdditicoal
ocomaents indicatsd sppropriste as the result of subsequent detailed
roviev of the report will be submitted to our Commissioner of
Reclamation for oconsiderstion vhan formal comments on your report
are rogquested at Departmental level.

The proposed reservoir would not adversely affeot any existing o
suthorized Bureau of Reclasmation project. We note with plossurs

thet your report rescguizes plans for a cosstel csuel to deliver
weter supplies from eastern Texas bssins to westward water deflciency
areas. Such plans have been daveloped by our agensy, and will be
considered by ths U. 8, Study Commission. Also, we note that your
Feport contempistes that necesssry planning involved in insorporation
¢f the Wallisville Reservolr in such plans would be accouplisbed
pricx to coustrustion of the reserveir. We will be gled to ceopsrate
in this matter. .

We note that your report finds that & substantially lerger water
Supply could be developed at the Wellisville site than would resuls
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- from the ressrvoir proposed in your report, vwhieh you consider would,
in conjunction with other reservoirs, meet foresesable water mpply
demands. Consideration of this matter in connection with other
vster supply plans baing developed for '.onu may be appropriate
prior to construction.

ﬂ.wmwtcmmmaeopiuofmrmnmu
this office and our Austin Developmsni Office. The apportunity to

Teoviev your report is apprecisted.
» e
/ \ 2
7 Svnglnn
v )

. | Director

vy
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U. S. STUDY COMMISSION—~TEXAS

COMMISSIONERS:

TCRAK R. BROWN, CHAIRMAN
v BIM GIDEON, VICE CHAIRMAN
ARTHUR L. BADING
vieror H, BRAUNIG
DOLFH BRISCOE
HARRY P. BURLEIOH
SYRPHEN CHASE, JR.

FOR
NECHES, TRINITY, COLCRADG, 8AN JACINTS, BRAZOS, SANM ANTONIC,
GUADALUPE AND NUECES RIVERS AND !NTERVENING AREAS

880 M&M BUILDING
HOUGTON 2, TEXAS

April 4, 1960

EXECUTIVE DIRECTOR
CHARLES D. CURRAN

EXECUTIVE SKECRETARY
H, K. TeBRY, JR.

TELEPHONE:

CAPITOL 4.8778
CAPITOL 2-7201

EDGAR 5. COFFMAN

EOWARD W, FASTERLING

JOHN H. KULTGEN

HURERT 5. MILLER

PAUL F. ROVSTER

HENRY N. SMITH

RUALD C. WARKENTIN

Wi, WHIFMLE, BRIG. GER., USA

Colonel E, A. Hansen

District Engineer

U. 8. Army Engineer District, Galveston
Corps of Engineers

P. 0. Box 1229

Galveston, Texas

Dear Colonel Hansen:

This is in reference to your letter of March 23, 1960, file
SWNGW-4, which forwarded to us for field-level revi®w and
comment a draft copy of your recently completed INTERIM REVIEW
OF REPORTS ON TRINITY RIVER AND TRIBUTARIES, TEXAS (WALLISVILLE
RESERVOIR). .

The report bears on matters specifically under comsideration by
this Commission and, therefore, is of considerable interest

to us. Our activities to date have been concerned primarily
with data collection in the eight river basins and intervening
areas in Texas under study by this Commission, and we have not
a8 yet initiated the phase of study involving project planning.
It will probably be late this calendar year or possibly early
in calendar year 1961 before the first results of our project
studies become apparent. In view thereof I am obliged to
advise you that I have no comments to offer on your report at
this time.

I understand that the current review is at field level and that
further opportunity for review and comment will be afforded
when the Chief of Engineers at some future date requests agency
review at the Washington level. It may be that our studies
will be sufficiently advanced at that time to provide pertiment
information which I will be pleased to furnish to the Corps

of Engineers,
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I appreciate having the opportunity of reviewing your Wallisville
Reservoir report. As requested in your letter, the draft copy
serial No. 48 is being returned. When the final report becomes
available I would like a copy for our files and use.

Sincerely yours,

o im M
(T
- é e (_: . “/eT"

C L A N,
Charles D, Curran
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: UNITED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE
BUREAU OF COMMERCIAL FISHERIES
P. O, Box 3098
Galveston, Texas

March 30, 1960

District Engineer

U. S. Army Engineer District, Galveston
Corps of Engineers |

606 Santa Fe Building

Galveston, Texas

Dear Colonel Hansen:

The Bureau of Commercial Fisheries' field level comments on the draft
of the Interim Review of Reports on Trinity River and Tributaries, Texas
(Wallisville Reservoir), were submitted to the Fort Worth office, Branch
of River Basin Studies, on 30 March 1960, The River Basins Branch is
charged with reporting effects of federal water development programs
upon fish and wildlife resources, It is expected the combined comments
representing the views of the U, S. Fish and Wildlife Service will be
forwarded to your office by the River Basins staff as soon as possible,

Enclosed are volumes 1 and 2, serial number 43, of the Wallisville
Reservoir Interim Report as requested, We would greatly appreciate
a copy of the final report when available,

Sincerely,

5

George\A., Rounsefell
Laboratory Director
Biological Laboratory

Encl,

cc: Division Engineer
U. S. Army Engineer Division, Southwestern
Corps of Engineers
1114 Commerce Street
Dallas 2, Texas
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UNITED STATES SOUTHWEST REGION

DEPARTMENT OF THE INTERIOR (REGION 2)
FISH AND WILDLIFE SERVICE ARIZONA
BUREAU OF SPORT FISHERIES AND WILDLIFE COLORADO
P, O. BOX 1308 KANEAS
ADDRESS ONLY THE ALBUQUERQUE, NEW MEXICO NEW MEXICO
REGIONAL DIRECTOR April 8, 1960 OKLAHOMA
2-RBS : . TEXAS
S UTAH
ATRMAIL ‘WYOMING

District Engineer

Corps of Engineers, U. S. Army
P. 0. Box 1229

Galveston, Texas

Dear Sir:

Your letter of March 23 and General Whipple's letter of March
25, 1960, requested that we review and comment on the draft
of -the "Interim Review of Reports on Trinity River and Tribu-
taries, Texas (Wallisville Reservoir)." We do so herein.

Most of our comments pertain to sections of the report related
to fish and wildlife, OQur letter of March 29, 1960, which con-
stitutes our report on this project, revised previous informa-
tion on the national wildlife refuge, primarily land acquisition
resulting from revision of the proposed boundary. You probably
will wish to revise your data to reflect these changes. We are
rleased that our recommendations are included in your report.

Following are our comments on the report:

Volume 1 of 2

Syllabus, page a, first paragreph, line 6. "United
States Fish and Wildlife Service" should be changed
to "Bureau of Sport Fisheries and Wildlife." This
same change should be made to this reference and also
to Fish and Wildlife Service as follows: page 3,
para:'ranh 5; page 4, paragraph T; page 25, paragraph
553 page 24, naragraph 72; page 30, paragraph 73, (4}
and (e); page 31, paragraph 75; page L0, paragraph Ob;
page 46, paragraph 100; page 48, paragraph 113; page

- 48, paragraph 113 (c); page 51, paragraph 117, (c);
Volume 2, Appendix III, page 28, paragraph 68; page 31,
paragraphs 73 and Th; and page 33, paragraphs T5, T6,
end T7.
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Syllabus, page a, paragraph (e). The estimated annual
benefits to be afforded by the national wildlife refuge
show a favorable ratio of 1.17. Whether this is & justi-
fiable expression of benefits, we do not know. As you
know, our Bureau does not justify national wildlife
refuges by a benefit-cost ratio. The justifications

are formed in various pieces of Federal legislation
which recognize the need for such refuges.

Syllabus, page b, recommendation (a). It would be pref-
erable to cite "Public Law 85-62L" as the "Fish and Wild-
life Coordination Act, 48 Stat. 401, as amended; 16 U.S.C.
661 et seq.”

Syllabus, paege b, recommendation (b) should be revised to
6,725 acres and $1,135,500. {cf. my memorandum of today
to your office on this subject.)

Page 3, paragraph 4. Our report analyzed effects of the
project on the fresh-water fishery and on the wildlife
resources.. The marine fishery aspects have not been
evaluated by the Bureau of Commercial Fisheries. It is
suggested that " , except marine fisheries,” be inserted
between "fish" and "wildlife,"

Page 3, paragraph 6. The marine fishery has not been
evaluated and therefore line 15 should be modified by
insertion of "fresh-water"” between "the" and "fish."

It would be appropriate to add a sentence immediately
proceeding the penultimate sentence to read "Evaluation
of the fishery resources was for the fresh-water fishery
only. The marine fishery will be evaluated when the
Bureau of Commercial Flsherles has had an opportunity to
make adequate studies.”

Page 18, paragraph 52. Please insert "exclusive of marine
fisheries” between 'fish" and "wildlife" in the last sen-
tence because the reserxvoir probably will be detrlmental
to development of the marine fishery.

Fage 21, paragraph 56. The second sentence indicates
that Plan C meets in full the needs for fish and wildlife
conservation. Plesse refer to the second and third sen-
tences, first paragraph of our March 29, 1950, letter %o
you which states that the analysis is confined only to

" the fresh-water fishery and wildlife aspects. Our report

does not reflect effects of the project upon the marine
fisheries. The Buresu of Commercisl Fisheries has advised
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us that unguestionably there will be harmful effects.
The Bureau of Commercial Fisheries plans to study this
phese of the project when funds become available,

Page 25, paragraph 66. The 17,940 acres will now be
1T,455 acres. It is suggested that the penultimate -
sentence be revised by changing "7,210" acres to
"6,725" acres and by deletion of "3,410 acres of"
and "3,800 acres of."

Page 25, paragraph 68. In line 2 it would be preferred
that "General Plan" be capitalized because it is a specif-
ic document making lands available under the Fish and
Wildlife Coordination Act. The last sentence is appropri-
ate for discussion under "National Wildlife Refuge’ but
this sentence should also be included elsewhere in your
report. An appropriate place would be in paragraph 108

as a new sentence between the first and second sentences.
Additional studies will be required for features other
than the national wildlife refuge. The marine fishery

has not yet been investigated and this will be done by the
Bureau of Commercial Fisheries when funds become available.

Page 26, paragraph 70. The first cost of the national
wildlife refuge includes an item for $710,000 for the
refuge area common to the Wallisville Reservoir. We do
not understand inclusion of this cost here and in sever-
al other sections of your report in connection with first
cost of a refuge although we recognize that perhaps it is
necessary for your economic analysis. It appears to us
that the first cost should be $1,747,500, as shown in Table
1 of our report, dated March 29, 1960. :

Page 30, paragraphs 73 (d) and (e). It is noted that in
paragraph (d) that commercial fisheries aspects and that
part of the national wildlife refuge common to Wallisville
Reservoir are included in paragraph (d) and that fishing
and hunting are included in paragraph (e) with recreation.
All aspects of fish and wildlife should be included in
paragraph (d) as fish and wildlife. This does not appear
t0 be consonant with Appendix III, paragraph 81, which
states that hunting and fishing have been carefully ex-
cluded since those recreational activities are evaluated
under fish and wildlife benefits. Paragraph (d) should
be revised by addition of "fresh-water' immediately pre-
ceding "commercial fisheries.”

Page 31, Table 5. It appears to us that the comments

for page 30 also are applicable to this table. The fish
and wildlife line should reflect fishing and hunting as
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well as commercial fishing. Footnote (2) should read

"Fresh-water commercial fishery." The marine sport

fisheries and commercial fisheries have not heen con-
sidered in our report, and until the Bureau of Commercial
Fisheries provides this information, it will be necessary
to distinguish between fresh-water and marine fishexries.

Page 33, Table 6. The comments pertaining to fish and
wildlire and to recreation in Table 5 are also applicable
to this table.

Page 34, paragraph 20. Please insert "fresh-water'
between "supply” and "fish" because this report does
not consider the marine fisheries. aspects of the project.

Page LO, paragraph 93. It is suégested that the last
sentence be revised to group together the two Bureaus

- of the U. S. Fish and Wildlife Service by wording such

as "the Bureau of Sport Fisheries and Wildlife and the
Bureau of Commercisl Fisheries of the U. 8., Fish and
Wildliife Service."

Page 4O, paragraph 94, line 6 should be revised by dele-
Tion of “fish"’and substitution of "the fresh-water
fishery."

Page U6, paragraph 108. Please insert "fresh-water"
preceding "fishery” in line 3 because marine fisheries
have not been considered in this report. Change "Service"
to "Bureau" in line 5; line T change "17,950" to "17,455;"
line 8 change "7,210" to "6,725;" and line 1, page LT
should be corrected to $1,135,500.

Page L7, paragraph 109. Change "Service” to "Bureau.”

Page 48, parsgraph 112b. Please change "fish” to
"fresh-water fish" because marine fisheries have not
been considered in this report.

Page 4O, paragraph 113. In section (a) we would prefer
"national wildlife refuge" to "migratory bird refuge"
and "Fish and Wildlife Coordination Act" in lieu of"
"Public Law 85-624, 85th Congress.” 1In section (b)
"7,210" should be changed to "6,725" and $1,£833,000"
ghould be changed to "$1 135,500."

Page 50 and 51, paragraph 1l17. The same changes indi-
cated for page 4O, paragraph 113, are also applicable
here.
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Exhibit IIT, Plates 1 and 2. You probably will wish
tc revise the national wildlife refuge boundary to
correspond with the boundary shown on Plate I of our
report, dated March 29, 1960.

Volume 2 of 2

Appendix II, pages 31 through 34. Tables 4 and 5
will need revision to conform to the data for a
national wildlife refuge shown in our report.

Page 20, paragraph 68. "Waterfowl" would be prefer-
able to "wild fowl."

Page 31, paragraph Th. Comstruction of Wellisville
Reservoir will result in no advaentage and probably in
a loss to the marine sport and commercial fisheries.
It is suggested thet the addition of '"within the c¢re-
ated reservoirs” at the end of sentence 3 and insertion
of "fresh-water" as the second word in sentence L be
made to aid clarification. Actuzlly all fish and wild-
life resources are natural resources. In the case of
both fresh-water and marine fisheries they are either
sport, considered recreational, or commercial. It is
suggested that sentence 5 be revised to read "Similarly,
the evaluated waterfowl benefits are wholly from increased
hunting, and other benefits to this natural resource
have been considered but are not capable of monetary
evaluation."

o
Pages 32 and 35, Tables 10 and 12. The "Commercial
Fishing' columns should be revised to read "I'resh-
water commercial fishing” because the marine commercial
fishery has not been evaluated in our revort. On Table
12 "wildfowl" should be “waterfowl."

Page 33, paragraph 75. Please maxe uhe following changes:
17,940 acrea” to 17,455 acres,” and "7,210 acres” to

|} g

2,725 acres

Page 33, paragraph 77. Please change "Service" to
”Blreau‘ﬂ' B

Page 4l, Table 15. Tootnote (1) has a tmogr aphical
error; the fourth word should be "refuge.” It is sug-
gested that footnote (2) be revised to read "Fresh.water
commercial Fishery benefits" because the marine fishery
has not yet been evaluated. ¥We believe that the Tishing
and hunting benefits should be included in the line for
"Pish and wildlife" rather than under the "Recreation”
line.

103



We appreciate the opportunity to review your report. We also

- recognize that our rather lengthy comments result from the
urgency for preparation of your report in such a short time.
The draft of your report, Volumes 1 and 2 of Serial Number 49,
are being forwvarded under separate cover. We would like to re-
ceive a copy of the final report.

Sincerely yours,

5
O o=
Carey H. Bennett

Acting Regional Director
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~ UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

P. 0. Box 417
Temple, Taexas
April 6, 1960

Colonel E, A, Hansen, District Engineer

U. 5. Corps of Engineers

606 Santa Fe Building \
Galveston, Texas

Deay Colonel Hansen:

Thank you for the opportunity to review the draft of your recently completed
Interim Review of Reports on Trinity River and Tributaries, Texas (Wallisvills
Reservoir).  We regret that the short period of time between the date we recefved
our copy, Merch 28, and the time you needed the comments necessitated only a very
hurried review cf the material presented in the report,

General - We note that six alternate plans were considered in determining that

plan "C", a dam location downstream from Wallieville, was the most economical.

The report ie well prepared and data presented were found to be adequate, Some

of the details relative to the other five plans considered, however, cause some
confusion to a reviewer of the report. The following comments have been made by
technicians of this Service and are presented for your information and consideration;

Hydrology - It appears that no consideration was given to the possibility that
floodwater retarding structures might be constructed above the Wallisville Reservoir,
Qur information indicates that four floodwater retarding structures may be con-
structed between the Wallisville and Livingston Reservoirs. Tentative data for
these proposed sites show that the total effect of the four structures on the
operation of the Wallisville Reservoir would be negligible.

Sedimentation - Sedimentation specialists of this Service state that the estimates

of sediment delivered to the Livingeton and Wallisville sites appear tc be reasonable
In following the calculations for determining the amount of sediment delivered, it
was noted that the results were in close agreement with those obtained by our
technicians, .

Storage allocated to sediment is shown to be 12,800 acre-feet in the proposed plan
for Wallieville Reservoir (Figure 22), Only 720 acre-feet of sediment per year
would be delivered to the Wallisville Reservoir with the proposed Livingston
Reservoir installed. It is assumed that the sediment storage in the Wallisville
Reservoir was determined without considering the Livingston Rerservoir in place,
In view of this, is it contemplated that the remaining sediment storage in the
Wallisville Reservoir will be utilized for irrigation or other beneficial purposes
~ following construction of the Livingston Resexrvoir?
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Economics - The report does not indicate that the irrigation needs of agriculture
have been provided for adequately, In the plan, water requirements have been
assumed to be 37,500 acre-feet per month for a six-month period during each year.
This is based on 50,000 acres irrigated annually. Census data indicate that
substantially greater requirements for irrigation purposes may be expected in the
future. Irrigated cropland harvested in Chambers, Jefferson and Liberty Counties
was reported to be 168,000 acres in 1949, or about one-third of all land in
irrigated farms in the three counties. The projected irrigated cropland require-
ments will be considerably greater by the year 2010. It is suggested that adjust-
ment of storage allocations for conservation and irrigation purposes be considered
to provide for future needs.

Plan C was selected as the alternative which maximized net benefits based on the
evaluation of several alternate plans. It is doubtful that benefits can be maxi-
mized when conservation storage is included which produces benefits of about $2.25
per acre-foot and net benefits from irrigation storage are not included. It
appears desirable that an evaluation of the net worth of irrigation storage,
comparable to that of industrial and municipal storage should be included. 1In
view of the declining levels of ground water described in the report, the benefits
from irrigation storage could well exceed $2,25 per acre-foot.

In an effort to serve the overall interests of a watershed most effectively,
congideration should be given to the needs of water users upstream as well as those
downstream from the project. A project report containing the best analysis possible
of such relative needs would aid the Board of Water Engineers in making a realistic
allocation of water rights.

Drainage - It appears that there will be no adverse effects to the major drainage
outlets in the Lower Trinity Soil Conservation District as a result of the project.
All drains are in the Coast Prairie Land Rescurce Area well above the 4.0 foot
mean sea level and enter the Trinity River at a rather steep gradient,

Irrigation - The present quality of irrigation water would be maintained and salt.
water intrusion would be prevented with installation of the salt water barrier.
&lso, the minimum pumping level during low flows would be raised to the level of
the lake, thus reducing pumping costs.

Paragraph 38, page 12, line 6 of Volume 1 of text. It is suggested that you
substitute "prevention" for "preservation'.

Same paragraph, last sentence, Please consider deleting the last sentence and add
in its place "Approximately 246 of these floodwater retarding structures have been
constructed out of a total of about 1,330 planned for the watershed.”

Very truly yours,

g _ "_7,w
- / (_/ PRy

H. N. Snith
State Conservationist

o
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U.5. ARMY ENGINEER DISTRICT, GALVESTON

ADDRESS REM.Y To:

DISTRICT _ ENGINEER

U. 8. ARMY ENGINEER DISTRICT. GALVESTON
CORPS OF ERGINEERS

FoQ. BOX 1229

GALVESTON, TEXAS

wen v SWNGW-L-

Mr. H. N. Smitn
State Conservationist
Temple, Texas

Dear Mr. Smith:

CORPS OF ENGINEERS
806 SANTA FE BUILDING
GALVESTON, TEXAS

20 April 1960

Thank you for your letter of 6 April 1960 furnishing your review
findings and comments on our draft of Interim Review of Reports on
Trinity River and Tributaries, Texas {Wallisville reservoir) dated
19 February 1960. Mr. John A. Short, River Basin Repregentative, Soil
Conservation Service, Tulsa, Oklahoma, advises that the Forest Service
has no comments regarding the subject interim report, and that your
letter constitutes the comments of the Department of Agriculture on the

subject report.

Your comments on the draft interim report have been carefully
reviewed, and are summarized in the report. In response to your sug-
~gestion the report, paragraph 38, has been revised, as follows: The
word "prevention" is changed to "preservation", and the last sentence
nov reads "Approximately 245 of 1,330 planned [loodwater retarding
structures have been constructed on tine watershed." Furtner revision
of' tiie subject report in response to your comments and proposals is
considered unnecessary at this time in view of information given in

the following paragrapis.

Regarding ycur comments on hydrology, ithat no consideration was
given to the possibility itihat flood water retarding structures mignht
be constructed above the Wallisville reservoir, it is desired to point
out that the report evaluates the effect of the Soil Conservation
Service structures on tie watershed above existing reservoirs in
connection with the determination of' sediment storage eatering tae
Livingston and Wallisville reservoirs. Also, in connection with our
preliminary investigation of flood control on tue lower Trinity River
consideration was given to tue existing and proposed flood water re-
tarding structures on the watershed as listed in your report oa tne
Trinity River dated January 1959. The preliminary investigation for
Tlood control revecaled tnat storage for sucii purposes would not be
economically Justilied in any of the Wallisville reservoirs that were
studied. It was [urtaer Tound tiat the proposed and completed Scil
Conservation Service structures would sot provide any conservation

72814 O-61-—9
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SHNGW -4 - 20 April 1960
Mr. H. N. Bmith

storage on the watershed below the Livingston reservoir and would have
no effact on the yleld of water from the Wallisville reservoir. Ac-
cordingly, detalled information regarding these structuren was excluded
from the subject interim report.

With reapect to your comment on storage allocated to sediment in

_ the Wallisville resexrvoir it is desired to point out that the storage

of 12,800 acre-~feet existing below elevation 1.0 above m.s.l. is

required primarily for salinity control during low flows on the river.

The sediment inflow to the Wallisville reservoir is estimated at 819
acre-feet annually based on the assumption that the Livingston reservolr
was consiructed, snd would contribute 431 acre-feet per annum. The
sadiment production from the area below Livingston reservoir is estimated
at 388 scre-~feet, annually. Operation of the Wallisville reservoir as
described in the Interim report proposes that the gated control structure
in the river discharge chennel be cperated so as to malntain an open riverx
during flood rises passing the control structure. It is estimated that
about 95 of the silt loed entering the Walllsville reservoir would pass
out. of the reservoir by the proposed operation of the control structure.

On this basis, it is estimated that about 2,100 acre-feet of sediment would
be depoeited in the reservolr during the 50-year project life. Because of
the requirement to mailntein a head of one foot above mean sea level for
galinity control purposes, it is considered inadvisable to allocate the
avallable storage belov elevation £1.0 to any other beneficial uses than
for salinity control.

Your comments on economics are understood to concern mainly the
adjustment of storage allocation for conservation and irrigation purposes,
end that it is proposed to include in the interim report an evaluation
of the net worth of irrigation storage as well as the net worth of
municipal and industrial storage. The sublect interim report does not
deslgnate any specified sllocations of the conservation storage for the
various beneficial uses, however, the cost of the conservation storage
vas based on the cost of providing an alternate reservoir project for
municipal and industrial water supply. This evaluation of the water
yield of the Wallisville reservolr was determined by the U. 5. Public
Health Service as set forth in its brief which accompanies the report
as exhibit II. The local interests participating in the Wallisville
reservoir project, consleting of the City of Houston, the Trinity River
Authority of Texes and the Chambers-Liberty Counties Navigation District
will determine the proper allocation of storage for ithe various uses.

In thls connection the City of Houston has agreed to furnish & definite
emount of weter from the Livingston reservoir for the local rice
irrigation purposes. It is understood that the local rice irrigstors
are satisfied with the proposal made by the City of Houaton. In view

-

108



SWNGW-4 20 April 1960
Mr. H. N. 8mith -

of the foregoing it is considered that the report should not be reviged
to reflect the net worth of coneervation and irrigation storage.

It 18 desired to point out further thet irrigated crop lend in
Chambers, Jefferson and Liberty counties are irrigated by waters from
both the Neches and Trinity Rivers. %The interim report contains
information to the effect that the total area under irrigation by
waters from the Trinity River amounts to over 300,000 acres. Under
the practice of allowing land to lle fallow for 2 years prior to _
cultivating of rice crops, the lands now being used for rice will be
sufficient to malntain an average cropping program of esbout 90,000 acres
annually. The deterrent factors to full use of these lands is considered
to be the present day Governmment agricultural controls of the rice crop
and lack of sufficient water supply neceesary for irrigation of more than
90,000 acres annuelly. It 1s further considered that under the expected
population growth of the Beeumoni, Liberty, and Houston areas by the
year 201G, a considerable portion of the irrigated farm lands would be
converted to industrlal and munieipal purposes, perticularly in the
region adjoining the lower Trinity River. The study of the water needs
in the area by the U. 8. Public Health Service indicetes that full
utilization of &ll potential sourcea of water supply will be required
within the next fifty years to meet the predicted growth of population
and 1ndustry.

The Walliaville reservoir project is considered as an element in
the oversll plan of fmprovement for water conservation as contemplated
by the Trinity River Authority. The Galveston and Fort Worth Districts,
Corps of Engineers, in response to Congressional Authority, are underw
taking a comprehensive study of the Trinity River and Tributaries in
the interest of flood control, navigation, vater conservetion and allied
purposes. The comprehensive study will give full conslderation to the
needa of water users on the watershed upstream of the Wallisville
reservolr whereby the overall water requiremsnts of the watershed will
be served most effectively.

The favorable comments concerning the effect of the Walllsville
reservolr on drainage and quality of irrigation water are noted.

Your eérly cooperation in furnishing comments and suggestions
concerning the subject interim report on Wellisville resaervoir is
appreclated. ‘

Sincerely yours,

FRANKLIN B. MDON
Major, CB
Executive Officer
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EXHIBIT II

REPORT, U. S. PUBLIC HEALTH SERVICE

MUNICIPAL AND INDUSTRIAL WATER REQUIREMENTS

WALLISVILLE RESERVOIR

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
Public Health Service, Region VII

In cooperation with the

DEPARTMENT OF THE ARMY
U. 8. Army Engineer District~Galveston, Texas

FEBRUARY 1960
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INTRODUCTIOR

In a letter dated June 8, 1959, the District Engineer, Fort
Worth District, Corps of Engineers, requested the Region VII
Office, Public Health Service, to recommend prospective needs
for municipal and industrial water supply in the vicinity of
the Trinity River Basin and to determine the economic value of
meeting these needs from the proposed Wallisville Reservoir.
This study was made in accordance with the provisions of the
ﬂemorandum of Agreement dated November 4, 1958, between the
Department of the Army, and the Department of Health, Education,
and Welfare, to provide assistance in implementing the Water

Supply Act of 1958.

The assistance and cooperation of the following named
persons and organizations were very important factors in compililing
the data used in the study and are hereby acknowledged:

Professor 1. W. Santry, Jr.
Civil Engineering Department
Southern Methodist University

Texas State Department of Health

Bureau of Business Research,
University of Texas

Texas Board of Water Engineers

U. 8. Department of the Interior
Bureau of Reclamation

Mr. H. R. Norman, Brown and Root, Inc.
Public Works Department, Houston, Texas
Mr. R. Taylor, Layne-Texas Co.

Public Works Department, Dallas, Texas
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SUMMARY AND CONCLUSIONS

The geographical area included in this study comprised
the counties of Harris, Galveston, Chambers, and Jefferson,

and part of Liberty County.

The study area has experienced a fantastic rate of economic
and industrial development and corresponding population
growth in the recent past. If adequate supplies of water

are made available at reasonable cost, it is believed that

_its growth will continue at a rapid rate.

Projected water supply requirements for the area are

650 mgd in 1965 and 3,874 mgd by 2010.

The full utilization of all fresh water supplies in the
area, including use of maximum feasible storage in Wallis-

ville Reservoir, will be needed within the next fifty years.

In view of the indicated need for development of all
possible sources within fifty years, and in consideration
of special circumstances (mﬁre fully described herein), it
was deemed advisable to depart from the "algerﬁate cost"
method,.and to use a value for ﬁallisville water based

on a contract price for water in Livingston Reservoir. Omn
the latter basis, it is considered that arreasonable value
for Wallisville water is 6.75 mills ($0.00675) per thousand

gallons.
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DESCRIPTION OF THE STUDY AREA

Geograghid

The proposed Wallisville Dam site is located on the Trinity
River in the vicinity of Wallisville, Texas, a few miles above its
point of discharge into Trinity Bay. .Figure 1 shows the location 6£
the project and an outline of the area studied as a potential

"market'" for Wallisville water.

The study area, or demand area, consists of Harris,_Galveston,
Chambers, and Jefferson Counties and that part of Liberty County
. lying south of the upper end of Wallisville Reservoir. -The |
.boundaries of the study area were, of necessiﬁy, chosen arbitrarily
and may be subject to change. Among the factors consiﬂered were
the potential demand for water, feasibility of transmission from
Wallisville, amount and character of present and future develop-
ment, and the apparent advisability of encompassing more than the
relatively small area of the Trinity River watershed below the
reservoir site. Houston and Harris Counties weré.included
especially because of the active interest of the City of Houston
in obtaining Trinity River water. General adherence to county
lines facilitated the correlation of availahle data on popu-

lation and water use.

The study area lies within the Gulf Coastal area of Texas
and is characterized by low, grass-covered plains. Two major
rivers, the Trinity and the San Jacinto, traverse the area, and

the Neches River forms its eastern border.
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Economics

There is a wide diversity in the economies of the different
parts df the region. Harris County, in which the City of Houstén
is located, is mainly an industrial county, with some agriculture.
Tonnage wise, the Port of Houston is one of the largest seaports
in the United States. Galveston County depends largely on deep-water ;
shipping and Texas City industry for its economy. Jefférson County
has a balanced economy maintained by agriculture, oil, and industry.

_ Liberty and Chambers Counties are primarily agricultural.

The Counties of Harris, Galveston, and Jefferson are heavily
populated, the population being principally urﬁan'in character.
Liberty and Chambers Counties are less densely settled and are
primarily rural in character.  Population trends have been up-
ward throughout the study area, with Harris, Galveston, and
Jefferson Counties showing ;he ﬁost rapid growth. For example,
the 1940 pdpulation of Harris County was 528,961, and its 1950
population was 806,701, an increase of 52.5 per cent in ten years.
It appears reasonable to assume that a'high rate of growth may be

expected in the future.
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Present Water Supplies

Present water requirements of the area are supplied, in
most cases, from ground water_aquifers. The principal sources
of ground water afe the Lissie and associated formations.  The
period from 1931 through 1954 saw a progressive decline in static
water tables, ranging from 20 to 200 feet. The completion of
Lake Houston Dam and resulting increased use of surface water
in the Hbustdn area led, in 1954, to the first decrease in
ground-water pumping in that area since 1941, As a result,
some recoveries of water levels have been noted since that
time. A general subsidence of the land surface over a large
part of the Houston area has been attributed to the declines

1/

in artesian pressures.=

With the exception of Jefferson County, where chioride
concentrations are high, the ground water in the area is

generally of good quality for water supply purposes.

Port Arthur and Beaumont, in the Neches River Basin,
derive their water supply from surface sources. -A portion of
Houston's supply is surface water from Lake Houston on the

San Jacinto River.

From a study of data obtained from the Texas State
Department of Health and othet sources, it is estimated that

the combined capacity of all existing water systems in the

1/ Wood, Leonard A., Bulletin 5602, Texas Board of Water Engineers,
February 1956.
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study area is on the order of 396 mgd. This includes both
ground and surface water supply systems., As will be dis~-
cussed later in this report, it is further estimated that
full utilization of this capacity will be required sometime

before 1965, to meet increasing water requirements.

Present Water Use

An idea of the magnitude of present water use can be
obtained by examination of Table 3 (Appendix). This table
gives the average daily pumpage in mgd for the 21 principal
cities of the area, as reported to the Texas State Department
of Health for the year 1958. Total for the 21 cities waé

136 mgd.

A large number of industries in the demand area obtain
their water from an adjacent municipality. However, some
industries, especially those with heavy demands, have developed
their own supplies. For example, industries in the latter

category are using an estimated 100 mgd in the Houston area.
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FUTURE GROWTH AND WATER REQUIREMENTS

Population

Figure 2 shows past and predicted future populations for
each county (or portion thereof) and for the over-all area,
for the peried from.1930_to 2010.  The historical populatibn
figures (and estimates for the year 1957) were obtained from

the U. 8. Bureau of the Census.

The population growth curves preseﬁted in Figure Zrare‘
subject to the in#ccuracies inherent in such long-range
projections. In addition to historical records, they were
based on consideration of type and denéity of population, the
existence of raw materials for basic industry, notably petro-
leum and petrochemical, market potential,_transportation
facilities, including the intracoastal canal and deep-water
chaqﬁels, the labor market, and the present degree of satu-
ration. It was assumed that water supplj, adequate in quantity
and quality, will be made available at reasonable cost, to
meet the requirements of the predicted growth. -Although a direct
comparison cannot be made because of boundary differences,
consideration was also given to the studies made by the Bureau
of Business Research of the Univefsity of Texas, and published

in various reports issued by the Bureau (see Bibliography).
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Liberty County has experienced developments in oil and

"agriculture in recent years, which have reversed the previous

declining population trend. 1ts growth may be further stimu-
lated by the provision of inland navigation on the Trimnity
River. It is expected that it will cbntinue to grow, although
at a rate substantially lower than the other counties of the

ared.

- Jefferson County is a highly industrialized area with an
economy based on oil production and processing, manufacturing,
agriculture, and shipping. Beaumont is*an important seaport,
Port Arthur is noted for its oil production, and Port Neches

has extensive industry.

.Chambers County is primarily agricultural at the present
time. -There is a fair amount of oil, rice, and cattle production
in the county. In the future, there will be a need for expansion
of the deep-water port facilities for the area. It is believed
that a ship channel will probably be exteﬁded,along the shore
of Trinity Bay, with docking and transfer facilities near the
mouth of the Trinity River. This is expected to stimulate
development in Chambers County and acceleraté its future growth

rate.
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Harris County, the fastest growing county under study, has
mainly an urban population, centered in the City of Houston, the
largest Texas dity.. Houston is an extremely iﬁportant seaport
and the principal manufacturiﬁg center in the state. The leading
industries to be found in the Houston area are petroleum, cotton,
shipping, meat packing, and chemical. Also in Harris County are -
_found cattle, oil, and some timber industries. Houston's past
and preseni growth rates have been remarkably high, and it is be-
lieved that this_high rate can be expected to continue, although
progressively diminishing, through the study period of the next

fifty years.

Galveston County, too, has a highly urbanized population.
The port city of Galveston and the industrial area of Texas City
are located in this county. It is anticipated that the petro-
chemical industries in Texas City will expand; and that the
population of this county can be expected to grow as depicted

-

on Figure 2.

. The predicted populations for the entire study area are

2,446,000 for the year 1965 and 9,787,000 by 2010.
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Water Requirements

For the purpose of this study, municipal (or domestié)
and industrial water requirements have been divided into three
categories: | |
(1) Fresh-water use by basic industry
(2). Brackish water used by basic industry
(3) Other fresh water requirements, called "Domestic
Use'" for brevity and includiné the needs for
residential, municipal, nonbasic in&ustries, and
miscellaneous purposes not included in the first_

two categories.

As the term is used herein, Basic Industry refers to an
industry which produces goods for sale outside the area and
thus brings income into the area. Petroleum refineries and

petrochemical plants are examples of this type of industry.

There is.a‘wide inersity iﬁ'the water requirements of
‘bagic industries, dépending upoﬁ the processes involved. Fof
this reason,.cafrelatibn of basié.industrial water needs with
population musf staft withran appraisal of the scope and nature
of the various basic industries. The quality of water required

will also depend upon the purpose for which it is used.
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Predicated on an increasing awareness of the importance of

conservation of fresh water (and continuing increase in its
cost), it has been assumed that 80 per cent of the water re-
quirements of basic industry will, in the future, be . met by

brackish water and 20 per cent by fresh water.

The increase in domestic water use in this country has
been reflected in two ways, a greater grosg demand as popu-
lation increased, and a continuing increase in per capita
consumption. It is generally agreed by those who have
studied the problem that per capita rates will continue to
rise in the future, reflecting a better standard of living,
wider application of modern sanitation standards, and other

factors.

-Projections of the expected trend in per capita use were
made for each county of the study area. - Past trend aﬁd
ﬁresent base for each county were obtained from data collected
by the Texas State Department of Health. -These data were
plotted and future trends projected graphically, guided by

past record, judgment, and the predicted mational trend.

Basic industrial water use was correlated with population

by using data taken from Water Requirements Survey for Texas,

Bulletin 5910, prepared by the Bureau of Business Research,
University of Texas, and published in July 1959, by the Texas-

Board of Water Engineers. For that publication, an inventory
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and classification of basic industries were made, together with

a tabulation of quantity of water required per unit of product by
each industry. . Using a combined interrelationship of water quantities
per unit produced, man-hours per unit, total employment per basic
industry employeé, and total population per worker, a per capita

use figure was obtained for each area. The future per capita use
figures for basic industry reflect the net result of two predicted
offsetting trends, a decrease in man-hours per unit of product,

and increased efficiency of water use; that is, a reduction in

amount of water per unit of product.

Table 1 summarizes the results of the study of population
and water use for the terminal year of projection, 2010, and also
gives figures for the intermediate year 1965. The water re-

quirement projection is also shown graphically on Figure 3 (Appendix).
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Table 1 - Total Water Demand

Basic Average Daily Fresh
Design Domestic Industrial Water Requirement (mgd)
County Population Use GPCD Use GPCD Domestic Industrial
Year - 1965
Chamﬁers 15,300 140 4,730 2.1 14.5
Galveston 220,000 160 530 35.2 23.3
Harris 1,800,000 177 372 318.0 134.0 |
Jefferson 385,000 137 829 52.8 63.9
Liberty 26,000 | 123 576 _ 3,2 3.0
. Total 2,446,300 411.3 238.7
TOTAL DEMAND BY 1965 ~ 650.0 mgd
Year - 2010
Chambers 100,000 187 8,167 18.7 163.2
Galveston 860,000 230 972 198.0 155.0
Harris 7,800,000 249 611 1,940.0 953.0
Jefferson 990,000 190 1,248 188 ,0 247 .0
Liberty 37,000 180 603 6.7 4.4
Total _ 9,787,000 2,351.4 1,522.6

TOTAL DEMAND BY 20310 - 3,874.0 mgd
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THE TRINITY RIVER AS A POTENTIAL SOURCE OF WATER

Historical Reccrd cf Flows

The flow of the Lewer Trinity River has been measured by the
U. S. Geplogical Survey at Romayor, Texas, (mile 94) since 1924.
Incomplete records are alsc available since October 1938 at Liberty,

Texas, (mile 40).

The 33-year average flow at Romayor was 7,333 cfsa Maximum
discharge of record was 111,000 cfs, on.May 9, 1942, and minimum
flow was 102 cfs, August 24 and 25,.1956o For the recor& flood of
May 1942, the maximum discharge at Liberty, was 114;000 cfs, on
May 12, Minimum flow ét Liberty is affected by tidal action, and

measurements are neot available.

Quality of Water

The Trinity River below Livingston is generally of good quality
for public water supply, exbept during periods of flood flow. At
these times, sludge deposits are broken loose and organic matter

that has ccllected on high ground is washed into the river.

At present, there are no industrial organic pollution loads
entering the river in the lower reabﬁ. Reliable information is
not available on the discharge of inorganic wastes to this portion
of the river. However, chemical analyses of the water indicate that
such wastes, if present, are not causing significant deterioration of

quality.
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Table 2 gives an inventory, based on 1958 estimates, of
the municipal crganic wastes entering the river at or below the

City of Livingston.

Table 2 - Present and Future Sources of
Qrganic Pollution

Population

Equivalents
City Type of Waste 1958 - 2010
Dayton Municipal 800 600
Liberty Municipal 2,550 1,650
Livingston Municipal 200 2,220

The last column of the above table shows estimated waste loads
to be expected by the year 2010. By that time, it is assumed that
all towns will be achieving at least 85 per cent reduction of waste

loads by treatment,

Pata on chemical quality of ;he water are available for a
sampling point near Romayor, Texas. Samples have been collected
by the U. §. Gecological Survey for a pericd of.16 years, since 1941,
with some gaps in the record. Average concentrétions for a ten-year

period were as fcllows:

Sulphates 39 ppm
Chlorides 62 ppm
Dissolved

Solids 279 ppm

Additional samples have been collected at Liberty, Texas,

but only for a few months,
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The concentraticns of sulphates, chlerides, and total
dissolved solids are nct of serious mégnitude at the present
time. However, there is an upward trend in these ccncentrations,
possibly caused by the increased discharge of municipal wastes
upstream. It is roﬁghly estimated théf the conéentrations will

fall within the following ranges from now until the year 2010.

Sulphates 70 - 160 ppm
Chlorides 260 - 660 ppm
Total Dissolved

Solids ' 390 -~ 1,240 ppm

From the foregoing, it may be concluded that Trinity River
water now has a quality satisfactory for municipal and industrial
use, and this will continue to be true, provided proper discipline

ig maintained over the disposal of wastes.

Assumed Plan of Operation

From information given by the Cofps of Engineers, and
according to the terms of an agreement made in 1959 between the
City of Houston and the Trinity River Authority, the function of
Wallisville Reservoir, insofar as water supply is concerned, will

be as outlined below.

Livingston Resérvoir (proposed for constrﬁction by the
Trinity River Authority and the City of Houstoﬁ).and Wallisville
(now being studied by the Corps of Engineers) will be operated
as an integral unit. Livingéton; with an estimated yield of 1120

mgd for municipal and industrial purpcses will be the major storage
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reservolr. The downstream Wallisville Dam will serve as a diversion
structure for Livingstom water. .Releases from Livingston will be picked

up from Walligvilie Reserveir, for transmission te market.

Although the primary fegulatery function will be perforﬁed
by Livingston, it is understoocd that it is poésible to increase the
combined yield by providing conservation storage in Wallisville
Reservoir, and that the combined feasible yield could be 1200 mgd

o more.

Need for Wallisville Water

If the growth patterns given in this and other studies are to
take place as predicted, the full utilization of all potential
sources of water supply will be required within the next 50 years.
This means that there is no "alternate" source of water in the
usual sense of the word, sinﬁe "alternate" implies a freedom of
choice. For this study area, it fcllows that the only freedom of
choice will be in deciding the time sequence of utilization of the
several sources, and even this freedom must be modified by the priority
given to multiple~purpose prejects for other purposes. 1t seems
evident that the decision has already been made to utilize the
Trinity River and the Livingston-Wallisville Projeet in the near
future,

Value of Wallisville Water

On the basis that Wallisville will be operated as an integral

part of a Livingston-Wallisville system, it is concluded that the
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value of water in Wallisville is equal to the value of Livingston
water, as established by the aforementioned agreement between the
City of Houston and the Trinity River Authority. This value is

6.75 mills ($0.00675) per thousand gallons,
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City

Alvin
Anahuac
Angleton
Baytown
Beaumont
Cleveland
Danbury
Dickinson
Galveston
Groves
Houston

Lake Jackson
League City
Mount Belview
Nederland
Pasadena
Pearland
Pert Arthur
Texas City
Winnie

Liberty

Table 3 - Present Water Users

Source

Hell
Well
Well
Well
Surface
Well
Well
Well
Well
Surface
Surface & Well
Well
Well
Well

" Well
HWell
Well
Surface
Well
Well

Well

Total

132

1958 Daily Use
(mgd)

0.477
0.118
0.528
2.630
12.615
0.316
0.041
0.495
11.416
0.984
90.709 .
0.440
0.192
0.141
0.662
4,739
0.140
6.288
2.365
0.113
0.579

135.988
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( UNITED STATES SOUTHWEST REGION
DEPARTMENT OF THE INTERIOR (REGION 2)

+ISH AND WILDLIFE SERVICE ARIZONA
BUREAU OF SPORT FISHERIES AND WILDLIFE COLORADO
P. O. BOX 1306 KANSAS
ADDRESS ONLY THIIE Al.BUQUERQUE, NEW MEXI1CO NEW MEXICO
REGIONAL DIRECTOR OKLAHOMA
April 8, 1960 TEXAS
2-BBS UTAH
WYOMING

AT UATL

District Engineer

Corps of Engineers, U, 5. Army
P, U, Box 1229

Galveston, Texas

Dear Sir:

Reference is made to the telephone call between Messrs, Arthur
J. Kroll, Raymond B, St. John, and Karl G, Kobes on this date

concerning & change in land scquisition cost for the national

ywildlife refuge on the allisville Reservolr..

This confirms agreement with Mr. Kroll that an estimate for
severance damages in the amount of $50,000 will be added to

the previous land acquisition cost estimate amounting to
$1,085,500,.

The sbove mentioned change will require revisions in our report.

Kindly revise the following pages of Regional Director John C,
Gatlin's letter dated March 29, 1960, to yous

Pages 11, 12, end 1L =- Change $1,085,500 to
$1:135,500- ’

Pages 11 and 12 == Change $1,697,500 to §1, 747,500,

Sincerely yours,

Carey ‘He Bermett
Acting Regional Director
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- UNITED STATES SOUTHWEST REGION °

DEPARTMENT OF THE INTERIOR (REGION 2)
FISH AND WILDLIFE SERVICE ' ARIZONA
BUREAU OF SPORT FISHERIES AND WILDLIFE COLORADO
P. O. BOX 1306 _ KANSAS
ALBUQUERQUE, NEW MEXICO ' NEW MEXICO
ADDRESS ONLY .THE : OKLAHOMA
. REGIONAL DIRECTOR March 29, 1960 : TEXAS
- : _ UTAH
2-REBS . T . _ _ o WYOM ING

District Engineer

Corps of Engineers, U. S. Army
P. 0. Box 1229 . ' '
Galveston, Texas

Dear Sir:

The Bureau of Sport Fisheries and Wildlife presents herein its re-
port on fish and wildlife resources in relation to the Corps of
Engineers survey study of the Wallisville Project, Chambers and
Liberty Counties, Texas, This report reflects a 50-year period of
analysis and is confined only to fresh-water fishery and wildlife
aspects. It is evident that there will be some loss of nursery -
areas for marine fish and shellfish, but until the Bureeu of.
Cammercial Fisheries has been able to conduct the necessary inves-
tigations and adequate assessment, the project effects on the
marine fisheries cannot be made. The report has been prepared in
- cooperation with the Texas Game and Fish Commission in accordance
vith the Fish and Wildlife Coordination Act, 48 Stat. hol, as
amended; 16 U.S.C. 661 et seq. This report has received the con-
currence of the Texas Game and Fish Commission by letter dated
January 27, 1960, signed by H. D. Dodgen, Executlve Secretary.

Particular attention is given to the possibility of incorporating -
Project facilities to benefit the national migratory bird msnage-
‘ment program. We believe the information submitted in this report
vill be helpful in your plans to develop the lower Trinity River

in the vicinity of Wallisville, Texas, and your comments on our
recommendations, including the feasibllity of their implementation,
will be appreciated. We slso would appreciate being informed of
the final plans when they are completed, so that we may re-evaluate
the fish and wildlife aspects, if need be, to reflect actual project
‘operation and features. .

‘Information relative to the features of the project was obtained by
.conferences with Mr. A. B. Davis on July 13, 1959, and with Mr. Art
Kroll on November 10, 1959, and by letters dated July 23 and
December 15, 1959, from Mr. Kenneth Heagy, Chief, Engineering Divi-
sion. Preliminary operation regimen and rertinent engineering data
were transmitted with letters from Mr. Heagy, dated September 2, -
November 17, and December 15, 1959, and March 18, 1960.
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! We bave been requested to evaluate f£ish and wildlife resources of
six proposed plans of reservoir development, designated by the
Corps of Engineers as Plens A, B, C, D, E, and F, vhich would pro-
vide reservoir storages to elevation 3, 1/ 4, 10, 15, and 20,: re-
spectively. Plan A proposes no reservolr storage for conserva-
tion uses, and except for a description of its features is excluded -
from consideration hereinsfter because effects upon the fish and
wildlife resocurces would not be significant.

Wallisville Reservoir will be on the Trinity River, about 35 miles
east of Houston, Texas, and about 42 miles west of Beaumont, Texas.
It vill serve as s upnit in the comprehensive reservoir system pro-
posed by the Trinity River Authority for ultimate development of
the Trinity River Watershed. The puwrposes of the project will be
wvater conservation for mmicipal, industrial, agricultural, and
mining uses; navigation; salinity control; conservationr of £ish and
wildlife; and recreation.

Reservoir operation for each proposed plan of development is based
entirely on streamflows and rmoff on the watershed downstream from
the proposed Livingston Reservoir for a period from 1940 to 1958,
inclusive, excluding spillage and releases of appropriated flows
from Livingston Reservoir for use in the adjacent lower river area.
Diversion of water for municipal end industrial purposes would be
made from the reservoirs in addition to use of water for navigation

- purposes, All plans provide for a commercisl lock 8L feet wide by
600 feet long. In eddition, Plans D, E, end F also provide for a
soall craft lock 20 feet wide by 75 feet long. The total ylields of
resexrvolirs considered in Plans B, C, D, E, and F are: estimated at
75, 105, 170, 235, and 280 second-feet, respectively, of which 12.h,
17.0, 4.5, 5.6, and 5.7 second-feet would be the average weter use
for nevigation during critical drought periods. No constant minimum
releases are proposed in any plan.

Plan A provides for the preventlon of salt water intamusion in the
lower Trinity River and for further advancement of thie navigation
channel to Liberty, Texas. The plan proposes construction of a
600-foot-long earth diversion dam with crest at elevation 8.0 across
the Trinity River at river mile 3.9; a gate-controlled river diver-
siom channel extending from about river mile 4.0 to tlie north shore
of Trinity Bay, a distance of about 10,000 feet; and, appurtenent
operating facilities including an access road to Wallisville, Texas.
Plan A proposes no storage for conservation purposes, however, it
proposes that the river be mainteined at one foot above mean sea
level by the river diversion control structure during low flow peri-
ods in the interest of preventingupstream salt water intrusion

1/ ALl elevations are in feet and refer to mean sea level datum.
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through operation of the mavigation lock, or through the river diver-
sion channel,

Plan B provides for a conservation storage reservoir to elevation 3
and will create a 21,570-acre reservoir. The average annual maximum
pocd. will be at elevation 3, and the average annusl minimum pool will
be at elevation 2,.5. The reservoir water level will be st conservation
Pool elevation about 7O percent of the time. It will affect about 38
miles of streams and 2,560 acres of lakes. :

Plan C provides for a conservation storage reservoir to elevation 4
end will create a 23,200-acre reservoir. The average annual maximum
pool will be at elevation 4.0, and the average annual minimum pool
will be at elevation 3.3. The reservoir water level will be at comn-
servation pool elevation about 67 percent of the time. It will affect
about 4O miles of streams and 2,560 acres of lakes. :

Plan D provides for a conservation storage reservoir to elevdtion 10
and will create a reservoir of about 27,350 scres. The average annual
maximm pool will be at elevation 9.8, and the average annual minimum
pool will be at elevation 8.4. The reservoir water level will be st
conservation pool elevation 55 percent of the time. It will affect
about 89 miles of streams and 3,588 acres of lakes. '

Plan E provides for a conservation storage reservoir to elevation 15
and will create a reservoir of about 38,700 acres. The average annual
maximm pool will be at elevatiom 1L.3 , and the average amnual minimum
pool will be at elevation 12.3. The reservoir water level will be at
conservation pool elevation about L9 percent of the time. It will af-
fect ebout 99 miles of streams and 3,588 acres of lakes.

Plan F provides for e conservation storage reservoir to elevation 20
and will create & 51,900-acre reservoir. The average annual maximum
pool will be at elevation 19.0, and the average annual minimum pool
will be at elevation 16.8. The reservoir water level will be at con-
servation pool elevation about U5 percent of the time. The reservoir
will affect sbout 105 miles of streams and 3,596 acres of lakes.

The dam for Plans A, B, and C will cross the Trinity River at river
mile 3.9 and for Plans D, E, and F at river mile 8.5 in Chambers
County. The dam in Plans B and C will consist of a non-overflow
earth embaniment paved with G6-inch-thick concrete. For Plans D, E,
or ¥ the dam will be an earthen structure, riprapped on the upstream
side to top of dam and on the bay side toc protect the dam from possi-
ble 15-foot hurricane tides, The dam in Plans D and E will have a
‘combination gated and overflow spillway of earth embaniment paved
with 6-inch-thick concrete. Plan F will bave a gated spillway,
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The reservoir will extend upstream iato Liberty County in all plans.
There will be four irrigation diversioms from the reservoir in add.i—;-l :
tion to diversion of water for mmicipal and industrial uses for the
city of Houston. A navigstion lock will be counstructed in the dam
on the right bank, off chaanel of the river to permit barge navigstion
upstream. The lock will be 84 feet by 600 feet in Plans B, C, D, E,

or F. A smell-craft lock 20 feet wide by 76 feet long will be provided
adjaceat t@ the navigation lock as proposed in Plans D, E, and F. A

9- by 150-feot navigation channel is proposed in Plans D, E, and F and
will extemd about 0.65 mile dovnsiream to the Trinity River and about
2.5 milss upstream to the Trinity River chemnel within the reservoir.
In Plass B aad C a levee-gated river diversion channel is proposed and
will extemsd from the dam downstream across the marshes end drain into
Trinity Bay in the viecinity of Mud Bayou.

The Trimity River is formed by the confluence of the West Fork amd Elm
Fork of the Trinity near Dellas, Texas, samd flows sbout 500 miles in a
southessterly direction and drains into Trinity Bay. The basin has an
overall lemgth of sbout 340 miles and & maximum width of about 100
miles, Its total drainage area is about 17,845 square miles.

Dowmstream from Liberty, the Trinlity River meanders through a swampy
flood plaim. The flood plain is 2 to & miles wide and is largely
timbered to sbout river mile 12, Two distinct types of woodland are
evident., The typical moist bottom-lamd type is composed of water oak,
live oak, overcup osk, pecam, willow, hackberry, homey locust, ash, elm,
and besech, In numercus smell depressions and old silted-in oxbows with
shallew standing water, tupelo gum and cypress occur, composing a true
swamp~type forest. Thick stands of sweet gum and willow occupy the
trameitional zone hetweem bottom-lands and swemp forests. Willows dom-
isnbe the stream bank vegetation. From about river mile 12 to the
strean's mouth, the flood plain is marshy, snd the prmcipal vegetation
is reed grass and marsh mi].let.

In iis ever-changing process of fleoding, silting, end scouring new
courases, the meendering Trimity River has cut off numercus oxbow lakes
ol s deposited a delta im Trinity Bay to form Turtle Bay. Lake
Chexlotté and several other smaller lakes were formed by similsr pro-
caspes, A levee and control structure at the mouth of Turtle Bay, now
ealled Leke Anshuac, prevents salt water intrusion and maintains the
bay as & fresh-water lake to supply irrigation water.

The Trinity River ranges in width from 175 to 375 feet with an average
deapth of 6 to 7 feet. Inland tugs emd barges are able to go upstream
a8 far as Moss Bluff, river mile 20.  Streamflow is varisble and the
water 18 usually muddy. At the Romayor Gaging Station (32-year period
of record) the daily flov has ranged from a minimum of 104 second-feet
(Avgust 24.25, 1956) to a maximum of 111,000 secomd-feet (May 9, 1942).
Aversge flow was 7,143 second-feet., Flows are influenced by several
large reservoira in the Dallss-Fort Worth ares and by sewage discharges
from those cities.

142



The silt load of the Trinity River at the Romayor Cage has averaged
»622 acre-feet per year. It is assumed that the smount of silt
entering Wallisville Reservoir from the Trinity River will be re-
‘duced by the proposed Livingston Reservoir end thet the combined
‘effects of the two reservoirs will result in a sharp decrease in
the amownt of silt entering Trinity Bay, Data on the amount of
reduction in silt deposition, however, are not available.

The project area lies in a subhmid region, where the annual pre-
cipitation of 51.15 inches is fairly evenly distributed throughout
the year. Average frost-free period is 261 days, and temperatures
aversge 54* F. in January and 83° F. in July. Mean apmual temper-
ature 1a 63* F.

The division between the Coastal Plains and Esst Texas Timber
physiographic provinces occurs Just north of the upstream portion
of the project ares, and a small finger of East Texms Timber County
extends to the eastern edge of the project area. Soils of the Esst
Texas Timber portion are light, well-drained sands, Most of the
project area ie characterized by poorly drained sandy loams »
coastal clays, and alluvial soils.,

The availability of air, bus, reil, highway, pipeline, barge, and .
ship transportation, in combination with vast supplies of natural ~
- resources, has facilitated the growth of industries in Houston,
Beaumont, Texas City, and Orange, Although petroleum and petro-
chemicals are now predominsnt in the industrial complex, a wide
diversity of other industries slso is contributing toward making
the region one of the most repidly growing industrial centers in
the Untted States. Agriculture, devoted primarily te rice produc-
tion and cattle-raising, remains an important segment of the econo-
my, and by producing large quentitles of food supplies close to
population centers, further stimulates industriasl and population
gTOth. ’

The Wallisville Project iz centrally located in the heavily Popu~-
lated Houston-Beaumont srea. Port Arthur, Orange, Baytown, Texes
City, and Gslveston are other nearby cities. Based on 1957 esti-
mates, over 1,600,000 pecple reside within 50 to 60 miles of the
project area, snd by the year 2010, the population is expected to
be about 9.8 million, o :

Fresh-water fisheries in about 70 miles of the Trinity River, 7

- miles of Lost River, 11.5 miles of 0l1d River, 9 miles of Cut-Off
Slough, and 7.5 miles of Pickett's Bayou; and in Gum Slough Lake,

8 acres; Snag Lake, 8 acres; Dey Lake, 120 acres; Lake Charlotte,
1,000 acres; Lost Lake, 960 mcres; 013 River Lake, 920 meres; and
Cotton Lake, 580 acres, fram the mouth of Trinity River to the up-
stream limit of the proposed reservoir site are within the potential
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influence of Wallisville Reservoir at river mile 8.6, The reservoir
et river mile 3,9 alsc will affect the fresh-water fisheries in Lost
River, Q014 River, Cut-Off Slough, lost lLake, Cld River Lake, Cotton
Lake, and Lake Charlotte, and in 'S miles of Picketi's Bayou and sbout
106 to 12 miles of Trimity River.

The streams are muddy and sluggish-flowing and, except for the Trinity
River, are relatively shallow with heavily silted bottoms. Duckweeds
gre common in the backwaber aress. The water surface of Pickett's
Bayou, Cut-0ff Slough, and those portions of 0ld River and Lost River
lying upstream of 014 River Leke are partially shaded by a dense cemopy
of botiom-land timber. The lakes also are shallow and their bottoms
are covered with several feet of mud.

Fishes commom to lekes and sireams are gars, buffalefishes, carp,
freshwater drum, bullheads, bowfin, gizzard shad, bluegill, and redear
sunfish. Flathead catfish, blue catfish, channel catfish, and vwhite
crappie also occur im lakes and streams but are more abundant in
Trinity River, 0ld River, and to a lesser extent in 0ld River lLake,
Day Lake, Snag Lake, ahd Gum Slough. Marire fishes and crustaceans
ascend the tidal reaches of the Trinity River and 01d River., White
erapple and catfishes are the principel fishes sought by sport fisher-
men.  Pole and line and trotline are the primcipal methods of fishing.

Demands for fresh-wmter fishing from 1,600,000 people, who reside
within 60 miles of the project area, sre great and will inerease still
further by the year 2010 when the population is expected to be 9.8
million people. Existing stream and lake facilitles, for the most part,
are ascessible to public use, and despite the low catch they receive
considermble fishing pressure. ILocal people usually prefer stream fishe-
ing. City people do most of their fishing in bottom-land lakes,

Annual fishing expenditures associated with fiéhing in ptreams and
lakes in the project area without the project will be about $31,000
with Plan B or C, $45,000 with Plan D, $47,000 with Plan E, and $49,000
with ?JM Fo ) "

About 30 individusls derive their livelihood from commercial fishing

in the Trinity River and Old River Lake for catfishes, carp, buffalo-
flshes, freshwater drum, and bait minnows, principally redhorse shiner
and spottail shiner. Principel gesr used in fishing are hoop nets,
glll nets, traumel neisy, trotlines, snd glass-jar traps. Most of the
catilshes are sold locally, while most of the carp, buffalofishes, and .
frestvater drum are shipped to the Houston and Beaumont areas. Minnows
are us sold to local basit-gtand operators. Fresh-water commercisl
oatches are expected to incresse in the fubture ss human population and
dempnd increases, Catfish and bait-mintow catch is not expected to in-
crease; the demend for these fishes now exceeds the supply. Without
the project, the smmual commerciel catch is expected to be 27,000 pounds
of fish valued at $8,000 with Plaw B, 30,000 pounds of fish valued at
$9,000 with Plan C, 127,000 pounds of fish and 660,000 minnows valued .
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at $45,000 with Plan D, 146,000 pounds of fish and 780,000 mimnovs
valued at $52,000 with Plan E, and 159,000 pounds of fish and -
860,000 minnows valued at $57,000 with Plan F.

With the project, similar reservoir fishery hebitats will be created
by each proposed plan for the Wallisville Reservoir. The reservoir
is expected to be muddy and eventually dominated by rough-fish popu-
lstionas. The dams considered in Plans B and C will form a shallow
reservolr which will be dominated initilally by rough-fish populations.
Although game fish stocking may not be practicable, the proximity of
large human population centers and the scarcity of reservoir fishing
facilities in an area of great demand will make intensive fishing in-
evitable. 'There will be considerable difference in fisherman use

- under the various proposed Wallisville Reservoir plans. Annuasl fish-
erman expenditures associated with sport fishing in Wallisville Res-
ervoir considered in Plans B and C will be about $200,000 and in Plans
D, E, and F $750,000. : :

Judging by current fresh-water commerciasl fishing regulations and
local attitudes toward commercisl fishing, it 1s anticipated that no
minnows will be taken from the reservoir and that commercial fisher-
men will be permlitted to take catfish by hook and line only. The de-
mend for catfishes will be greater than the supply. The market for
carp, buffalofishes, river carpsuckers, end freshwater drum is expect-
ed to remaln relatively stable, well below the capacity of the reser-
voir to produce these species. The annual commerciasl fish catch will
be ebout 127,000 pounds valued at 138,000 annually for Plans C, B, or
D, sbout 146,000 pounds valued at $44,000 for Plan X, and about
159,000 pounds valued at $48,000 for Plan F.

The amount of nutrients and fresh water that will enter the bay areas
will be reduced considerably and will have an sdverse and cumulative
effect on marine fisheries. Until such time as studies have been
made, the effects of the project on merine fisheries will remain un-
known.

Two major types of wildlife hebitat are represented in the reservoir
sites and downstream flood plain. The downstream flood plain is com-
prised of fresh-water and salit-water marshlands interspersed with nu-
merous small lakes and bayous. The marshlands and fresh-water lakes
end bayous continue into the reservoir site, but upstream from river
mile 12, the area is largely dominated by bottom-land hardwoods snd
svamp-type timber. The vegetation in the area is comprised predomi-
nently of plants associated with wetlands. About 45 percent is marsh.

The wildlife reflects the wetland nature of the habitat. Although
gray squirrels, fox squirrels, white-tailed deer, raccoons, cotton-
tails, swamp rabbits, opossums, nutrias, minks, otters, and alligators
are presemt, they rank well below waterfowl as important wildlife re-
sources. Hunting and chase of upland game is mede difficult by swamps,
dense vegetation, and reluctance of landowners to permit hunting. Only

145



on the land affected by Plan F 18 there sufficient habitat for upland-
game hunting. Tt is estimated that sportsmen's expenditurea associated
vith unting upland game will be sbout $1,000 annually.

Fur animals are trapped sparingly because low pelt prices and sparse
populations of the more desirable species of fur animals have made trap-
ping unprofitable.

The saline and brackish marshes in the downstream flood plain near
Trinity Bay offer attractive feeding and resting hebitat for waterfowl..
Upstream, the fresh-water marshes do not provide as much feeding habitat
as the saline-brackish marshes but together with streams and lakes pro-
vide resting hebitat. Adjacent to the reservoir ares and downstream
flood plain are thousands of acres in rice and rice-grassland rotation.
Waterfowl habitat affected by the Wallisville Project comprises approxi-
‘mately 13,300 acres with Plans B and C, and about 17,500 acres with
Plens D, B, and F. The project area is cenirally located in one of the
most important wintering grounds in the Central Flyway, and the Trinity
River Basin is considered one of the major waterfowl migration routes
in the State. Within 50 miles of the project site, peak populations of
1 million ducke, geese, and coots have been cbsexved for short periods
during the winter months.

Waterfowl that winter in the area are mallards s mottled ducks, gadwalls,
baldpates, pintails, shovelers, redheads, canvasbecks, scaups, buffle-
heads, Cansde geese, white-fronted geese, snow geese, blue geese, and
coots. Large numbers of green-winged and blue-winged teal migrate
through the area. Mottled ducks, wood ducks, and fulvous tree ducks
nest here. Various species of rails, gallinules, and shore birds use
the area as nesting or wintering habitat.

The mershes, small lakes, and bayous near the mouth of the Trinity
River provide considerable waterfowl hunting. The demands for water-
fowl hunting by a large population of people within 60 miles of the
project ares are now greater then can be met by existing waterfowl
resources on the upper Texas Gulf Coast and are expected to increase
still further by the year 2010, when the anticipated human population
in the region is expected to be sbout 9.8 million. TFurthermore,
wvaterfowl hunting is destined to remain the most important type of
hunting svailable along this portion of the Texas Coast. The tradi-
tions and interests of the people of the region have long been oriented -
toward waterfowl hunting. Demands for hunting leases on waterfowl
habitat are so great that many landowners and hunting camp operators
receive considerable income by leasing lends snd furnishing services
to sportsmen's clubs, corporations, and individual hunters. Waterfowl
hunting on the Wallisville Project area and the downstream flood plain
is of primary economic importance to local people. Economic returas
from vaterfowl hunting are assured indefinitely by the nrultitudes of
hunters willing to pey well for hunting privileges.
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Waterfowl-day use in the Wallisville Project area and downstresm
flood plain is epproximately 11 milliom bird-days annually with
each of the five plans umder comsideratiomn., It is not possible
to eveluate monetarily the value of waterfowl on habitat affected
by the project. EHowever, sportsmen's expenditures associsted with
waterfowl hunting are a pertial, though not totel, measure of the
value of the area to waterfowl. These expenditures will be about
$69,000 annually without the project.

The project will create a fresh-water reservoir which will be
attractive to waterfowl and will provide a resting place in an
important wintering area, sufficiently large to fulfill the needs .
of many waterfowl, Even though turbidity is expected to inhibit
the growth of many desirable aquatic plants, weterfowl use of the

' regervoir will be increased by proximity of attractive feeding
areas In nearby rlcefields and coastsl msrshes, Reduction of fresh-
vater flows to the downstream marshes will not detract from their
value as feeding areass because of the change from fresh-water to
brackish marsh., This habitat will continue to influence waterfowl
populations to remain in the gemeral area of the reservoir.

Iocal experience with waterfowl hunting indicates that incressed
hunting opportunities will be provided only if there is adequate
access and if hunting is carefully regulated, If there is adequate
public access under the Corps of Engineers' plan of reservoir meanage-
ment, there will be greater use of project lands for hunting by the
public with the project than without the project. -

The Wellisville Project will eliminate or impair the usefulness of
some upland-game =nd fur-animal habitat; however, the magnitude of
these resources will be ineignificant. Reservoir Plans B, C, D, or
E will inundate largely marshlends » small lskes, and streams and
will affect little bottom-land forest. Plan F will lmundate some
bottom-land hardwoods, but the forest land is not highly productive
of upland game. The muervoir will flood a large area of land and
will increase weterfowl babitat., Plan B or C will receive 16,800,000
waterfovl-days use and $89,000 sportsmen's expenditures, annuslly.
Plen D will result in about 14,500,000 waterfowl-days use and
$69,000 in associated sportemen's expenditures, amnually. Plsn E or
F wlll result in approximately 15 million waterfowl-days use and
$77,000 sportsmen's expenditures, annually.

The Wallisville Project site is favorsdly located with respect to
major waterfowl wintering grounds. The importance of waterfowl,
habitat at the project site will become progressively greater as
waterfovl habitat elsewhere on the Texms Cosst is being rapidly
engulfed by increasing industrial and urban expansions, agricultural
drainage, and multiple-purpose water development projects induced by
the dynamic local economy. It 18 of utmost importence that areas
capeble of development for comservation of waterfowl in the Central
Flyway be emcouraged to the greatest extent possible.
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The project has a potential for various types of develomment to
improve meanagement for waterfowl, Deletericus effects of obnoxious
vegetation can be minimized and often controlled through management
to increase the amount of habitat on the reservoir ares.

A prime need for wa.terfowl mzragement on wintering grounds is in-
creased food production which can be attained by several methods
such es "green tree" reservoir mensgement on ‘selected areas, pur-
chase and development of a limited acreage of lands adjoining the
resexrvoir for food production, and planned reservoir water level
manipulations to permit planting ard growing of food crops for

ducks in portioms of the reservoir ares. TFor Flan B or C gradually
drawing down the reservoir water level 6 inches during a 60-day
period begineing in April or May, and slowly rsising the water level
for 60 days to conservation pool elevation beginming in August or
September wouwld be desirsble to flood the feeding areas. Lowering
the reservoir water level early in the growing seasom would prevent
killing some of the hardwoods that would be subjected to inundation
on the upstream portion of the reservoir. For Plans D, E, or F,
similar results could be achieved with 3-1‘601; water level fluetuat.tons
for the same perioﬁ.s.

A refuge area would assist in the congemtion of waterfowl in the
Central Flyway. It would temd to stabilize the movements of water-
fowl wintering on the upper Texas Coast and would provide a resting
area where waterfowl might ge for protection to escape the heavy.
hunting pressure on the coastal wintering grounds. Considering that
many men-made changee of the qoastal hebitat will probably react un-
favorably to waterfowl populations im the future, maintaining present
population levels will be & precarious task at best. Further compli-
cations may arise from unfavorable weather extremes, such as droughts.
- and unforeseenm matural disasters. A natiomal wildlife refuge could =
prove to be of inestimable value to waterfowl during these periods of
aﬂ.versity.

It would be feas:!.ble to develop selected portmms of project land and
water for waterfowl menagement and thers would be a consideradble in-
cresse in use of the area by waterfowl. Additiornal benaefits resulting
from learge expenditures associated with hunting would also result, _
Plans B, C, and F are suitakle for waterfowl devélopment. Studies by

" the Corps of Engineers indicate that Plan €, widch provides for storage

to elevation b feet, is the most feasible plan of improvement for muXtiple.
purpose use. The plan for the proposed natiopal wildlife refuge is,
therefore, based upon Plan C.

To realize the full potential for waterfowl development on the project
area, the refuge should be located as shown on Plate I. The total area
of the refuge is estimated to be sbout 17,455 acres of which about
10,730 acres would comprise a portion of the Wallisville Reservoir and
about 6,725 acres would be refuge land area adjolning the reservoir.
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The additional 6,725 acres of refuge larnds would be required for a
buffer zone to protect the waterfowl wintering on the refuge and to
provide food for the ducks and geese. Cleared lands would be cultl-
vated and timbered lands suitable for food production would be
cleared. If sorghum or green forage crops are grown no irrigation
water would be required; however, if rice is grown, an estimated
4,000 acre-feet of water would be needed annually. Based upon this
preliminary estimate, about 4,000 acre-feet of annual storage would
be required and should be included in the project plan and should be
a nonreimbursable cost to the project. Pumping costs would be an
annual operation and meintensnce charge to be assumed by the Bureau
of Sport Fisheries and Wildlife. These lands should be purchased as
an integral part of the project on a nonreimbursable basis. All
lands and weter within the refuge bowndary, approximately 17,455
acres, should be made available to the Secretary of the Interior
under e Ceneral Plan as provided in Section 3 of the Fish and Wildlife
Coordination Act, 48 Stat. 401, as emended; 16 U.S.C. 661 et seq.

Refuge development would consist of a headquarters group that will
camprise several residences, service bullding with office, equipment
storage building, shop, and associated utility facllities and struc-
tures, fencing, posting, roed and trail comstruction, minimum recre-
ational facilities and development of food production areas, "green
tree” reservoirs, and marshes. :

. Cost of land acquisition is estimated to be $1,135,500 and development
of the refuge facilities will amount to a total of $1,7h7,500. Opera-
tion and maintenance costs are estimated to be $104,200 annually. De-
velopment” and operation and maintenance costs will be assumed by the
Bureau ¢of Sport Fisheries and Wildlife. These estimates, based upon
1959 ‘costs, are shovn in Table 1.
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Teble 1 - Estimated Land Acquisition, Development, and
Operating Costs for Proposed Trinity Natlonal
Wildljfe Refuge

Land Acquisition, 6,725 acres $1,135,500
Devélopnent costs:

Fencing, 35 mi. @ $1,000 per mile $ 35,000

Posting, 35 mi. @ $50 per mile 1,750
. Roads and trails 15,000

- Food production areas as needed
1,500 acres @ $125 per acre (includes

~ clearing, leveling, and ditching) 187,500
Pump house and pumping equirment . 95,000
"Green Tree Reservoir” development

1,500 acres @ $35 per acre 52,500
_Marsh development, including comtrol atructures .
2,000 acres @ %50 per acre .100,000
Recreation development : ‘ 25,000
Refuge Headquarters Bulldings 100,250
Subtotal - $ 612,000

Total , $1,7u7,500

- Estimated annual operating costs:

Salaries, regular personnel $ 30,000
Farming, 1,500 acres @ $18 per acre 27,000
Maintenance and operation of pumping plant 2,000
"Green Tree Reservoir" maintensnce 2,500
Marsh maintenance (pest plant control, etec.) 20,000
Road maintensnce . 1,200
Fence maintenance _ : 4,000
Recreational area maintenance . T,500
General maintenance 10,000

Total 3 To%. 200
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Benefits that will accrue from a waterfowl refuge are impossible
to evaluate monetarily, for in addition to improved waterfowl
hunting locally, the refuge will provide a much-needed wintering
area for waterfowl in the Centrel Flyway. Mary people will come
to see the birds and the number of visitors who will observe the
" birds will be far greater than the number who will hwmt them.
Waterfowl use will be about 13,000,000 waterfowl-days annually.
It is estimated that with intensive management of the refuge
expenditures associated with waterfowl hunting will be about
$150,000. annually. It is comsidered that the benefits of a
national wildlife refuge would be at least equal to the cost of
land acquisition and development.

In sumation the Wallisville Project will result in substantial
benefits to the fresh-water sport fishery through creation of a
reservoir fishery. Plans B and C will result in considerable
gains to the commercisl fishery and Plans D, E, and F, will re-
sult in a loss to this fishery. Effects on the estuarine sport
and commercial fisheries are not lknown.

Construction of this project will result in almeost complete elim-
ination of upland-game habitat. With Plans B and C there will be
s considerable increase in benefits to waterfowl and with Plan D
there will be no gain or loss to waterfowl. Plans E and F will
result in some benefit to waterfowl. Establishment of a national
wildlife refuge, including sufficient lands, would provide food
and protection that would result in greatly increased use by water-
fowl and by hunters. Modifications of reservoir operating levels
would provide for greater use of the project by waterfowl.

In view of the foregoing discussions, it is recommended:

(1) That the report of the District Engineer, Galveston
District, Corps of Engineers, include conservation
and development of fish and wildlife among the pur-
poses for which the project 1s authorized.

(2) That adequate access to the reservoir be provided
to asgure free public fishing and hunting.

(3) That the reservoir be operated for waterfowl manage-
ment as follows: (a) During a 60-day period beginning
"April or May, lower the water level 6 inches with Plans
B and C, and 3 feet with Plans D, E, or F; and (b) be-
ginning in August or Seplember, slowly raise the water
level for 60 days to conservation pool elevation.

(4) That the project be authorized to include a national
wildlife refuge. '
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(5)

(6)

()

(8)

That approximstely 6,725 acres of land adjoining
the Wallisville Reservoir, as delineated on

Plate I, be purchased at an estimated cost of
$1,135,500 as an integral part of the project and
be made available to the Secretary of the Interlor
in accordance with the terms of a General Plan as
provided in Section 3 of the Fish and Wildlife
Coordination Act, 48 Stat. 401, as emended; 16
U.8.C,: 661 et seq. -

That 4,000 acre-feet of annual storage:of wat r
for waterfowl food production be included 1n Jhe
project plans as & nonreimbursable cost to the
project. ’

That federally owned land and.project waters be
open to free use for hunting end fishing except
for sections reserved for waterfowl management,
safety, efficient operation, or protection of

public property.

That additional detailed studies of fish and wild-
life. resources, including studies of effects upon
the estuarine fishery, be conducted as necessary

by the United States Fish and Wildlife Service and
the Texas Game and Fish Conmission after the proj-
ect is authorized, in accordance with the Fish and.
Wildlife Coordination Act, 48 Stat. 401, as amended;
16 U.8.C. 661 et seq., and such reasonable modifice-
tions in and additions to the authorized project
facilities be made as may be agreed upon by the
Secretary of the Interior, the Executive Secretary,
Texas Game and Fish Commission, and the Chief of
Engineers, for the conservation and development of
fish and wildlife resources.

The Investigations preparatory to this report were made in coopera-
tion with the Texas Game and Fish Commission. The report is based
upon data available from the Corps of Engineers prior to March 18,
1960, end sny modifications should be brought to the attention of
the Bureau of Sport Fisheries and Wildlife and the Texas Game and
Fish Conmission. The cooperation of the Galveston District, Corps
of Engineers, in furnishing engineering data and planning informa-
tion is appreciated.

Sincerely yours -
[ 4
-Z: Mﬂ
ohn C. Gatlin -
Regiqnal Director
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(7
(1)
(1)
(1)
(2)
(2)

Ex utive Secretary, Texas Game and Fish Commission,
Aistin, Texas

Director, Marine Laborator,n Texss Game and Fish
Commission, Rockport, Texas

Regional Director, Region 2, Bureau of Commercia.l
Fisheries, St. Petersburg Bea.ch Florida

Director, Biological Laboratory, Bureau of Commercial
Figheries, Galveston, Texas

Reglonal Director, Region 3, National Park Service,
Santa Fe, New Mexico

Regionsl Engineer, Region VII, Public Health Service,
Department of Health, Education, and Welfare, Dallas,
Texas
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UNITED STATES SOUTHWEST REGION
DEPARTMENT OF THE INTERIOR (REGION 2)

FISH AND WILDLIFE SERVICE ARIZONA
BUREAU OF SPORT FISHERIES AND WILDLIFE . COLORADO
P. O, BOX 1306 KANSAS
ADDRESS ONLY THE ALBUQUERQUE, NEW MEXICO NEW MEXICO
REGIONAL DIRECTOR Feb_ruary 27, ]96] OXKLAHOMA
TEXAS
: . UTAH
District Engineer ' ' WYOMING

Corps of Engineers, U. S. Army
P. 0. Box 1229
Galveston, Texas

Dear Sir:

The Bureau of Sport Fisheries and Wildlife presents herein its re-
vised report on fish and wildiife resources in relation to the Corps’
of Engineers survey study of the Wallisville Project, Chambers and
Liberty Counties, Texas. ‘

This report reflects a 50-year period of analysis and is confined
only to fresh-water fishery and wildlife aspects. |t is evident

that there will be some loss of nursery areas for marine fish and
shelifish, but until the Bureau of Commercial Fisheries has been
able to conduct the necessary investigations and adequate assess-
ment, the project effects on the marine fisheries cannot be made.

The report has been prepared in cooperation with the Texas Game and
Fish Commission in accordance with the Fish and Wildlife Coordination
Act (48 Stat. 401, as amended; 16 U.S.C. 661 et seq.). This report
has received the concurrence of the Texas Game and Fish Commisslion.

Particular attention is given to the possibility of incorporating
project facilities to benefit the national migratory bird manage-
ment program. We believe the information submitted in this report
will be helpful in your plans to develop the lower Trinity River in
the vicinity of Wallisville, Texas, and your comments on our recom-
mendatlions, Including the feasibility of their implementation, will

be appreciated. We also would appreciate being informed of the final
plans when they are completed, so that we may re-evaluate the fish and
wildiife aspects, if need be, to reflect actual project operation and
features. :

Information relative to the features of the project was obtained by
conferences with Mr. A. B. Davis on July 13, 1959, and with Mr. Art
Kroll on November 10, 1959, and by letters dated July 23 and December
15, 1959, from Mr. Kenneth Heagy, Chief, Engineering Division. Pre-
liminary operation regimen and pertinent engineering data were trans-
mitted with letters from Mr. Heagy dated September 2, November 17,
and December 15, 1959, and March 18, 1960.
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We have been requested to evaluate .fish and wildlife resources of

six proposed plans of reservoir deveiopment designated by the Corps

of Engineers as Plans A, B, C, D, E, and F, which would provide res~
ervoir storages to elevation 3, 1/ 4, 10, 15, and 20, respectively.
Plan A proposes no reservoir storag; for conservation uses, and ex~
cept for a description of its featlires is excluded from consideration
herelpafter because effects upon the fish and wildlife resources would
not be significant.

Wallisville Reservolr will be on the Trinity River zbout 35 miles =sast
of Houston, Texas, and about 42 miles west of Beaumont, Texas. It
will serve as a unit in the comprehensive reservoir system proposed by.
the Trinity River Authority for ultimate development of the Trinlty
River Watershed. The purposes of the project will be water conserva-
tion for municipal, industrial, agricultural, and mining uses; naviga-
tion; salinlty control; conservation of fish and wildlife; and
recreation.

Reservoir operation for each proposed plan of development is based
entirely on streamflows and runoff on the watershed downstream from

the proposed Livingston Reservoir for a period from 1940 to 1958, In-
clusive, excluding spillage and releases of appropriated flows from
Livingston Reservoir for use in the adjacent lower river area. Diver-
sion of water for municipal and industrial purposes would be made from
the reservoirs in addition to use of water for navigation purposes.

All plans provide for a commercial lock 84 feet wide by 600 feet long.
In addition, Plans D, E, and F also provide for a small craft lock 20
feet wide by 756 feet long. The total ylelds of reservolrs considered

in Plans B, C, D, E, and F are estimated at 75, 105, 170, 235, and 280
second-feet, respectively, of which 12.4, 17.0, 4.5, 5.6, and 5.7 second~
feet would be the average water use for pavigation during critical
drought periods. No constant minimum releases are proposed in any plan.

Plan A provides for the prevention of salt water intrusion in the lower
Trinity River and for further advancement of the navigation channel to
Liberty, Texas. The plan proposes construction of a 600=-foot long
earth diversion dam with crest at elevation 8.0 across the Trinity
River at river mile 3.9; a gate-controlled river diversion channel ex-
tending from about river mile 4.0 to the north shore of Trinity Bay, a
distance of about 10,000 feet; and appurtenant operating facilities
including an access road to Wallisville, Texas. Plan A proposes no
storage for conservation purposes; however, it proposes that the river
be maintained at one foot above mean sea level by the river diversion

T

1/ All elevations are in feet and refer to mean sea level datum.
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control structure during low flow periods in the interest of pre-
venting upstream salt water intrusion through operation of the
navigation lock or through the river diversion channel.

Plan B provides for a conservation storage reservoir to elevation
3 and will create a 21,570=-acre reservolir. The average annual
maximum pool will be at elevation 3, and the average annual mini-
mum pool will be at elevation 2.5. The reservoir water level will
be at conservation pool elevation about 70 percent of the time.
It will affect about 38 mjles of streams and 2,560 acres of lakes.

Plan C provides for a conservation storage reservolr to elevation
h and will cregte a 23,200-acre reservoir. The average annual
maximum pool will be at elevation 4.0, and the average annual min-
imum pool will be at elevation 3.3. The reservoir water level will
be at conservation pool elevation about 67 percent of the time. It
will affect about 40 miles of streams and 2,560 acres of lakes.

Plan D provides for a conservation storage reservoir to elevation
10 and will create a reservolr of about 27,350 acres. The average
annual maximum pool will be at elevation 9.8, and the average an-
nual minimum pool will be at elevation 8.4, The reservoir water
level wiil be at conservation pool elevation 55 percent of the time.
It wil)l affect aboutB9 miles of streams and 3,588 acres of lakes.

Plan E provides for a conservation storage reservoir to elevation
15 and will create a reservoir of about 38,700 acres. The average
annual maximum pool will be at elevation 14.3, and the average an-
nual minlmum pool will be at elevation 12.3. The reservoir water
level will be at conservation pool elevation about 49 percent of
the time. |t will affect about 99 miles of streams and 3,588 acres
of lakes. :

Plan F provides for a conservation storage réservolr to elevation
20 and will create a 51,900-acre reservoir. The average annual
maximum pool will be at elevation 19,0, and the average annual
minimum pool will be at elevation 16.8. The reservoir water level
will be at conservation pool elevation about 45 percent of the time.
The reservoir will affect about 105 miles of streams and 3,596 acres
of lakes.

The dam for Plans A, B, and C will cross the Trinity River at river
mile 3.9 and for Plans D, E, and'F at river mile 8.6 in Chambers
County. The dam in Plans B and C will consist of a non-overfiow
earth embankment paved with 6-Inch-thick concrete. For Plans D, E,
or F the dam will be an earthen structure, riprapped on the upstream
side to top of dam and on the bay side to protect the dam from possi-
ble 15-foot hurricane tides. The dam In Plans D and E will have a
combination gated and overflow spiilway of earth embankment paved
with 6-inch-thick concrete. Plan F will have a gated spiliway.
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The reservoir will extend upstream [nto Liberty County in all plans.
There will be four irrigation diversions from the reservolr in addi-
tion to diversion of water for municipal and industrial uses for the
City of Houston. A navigation lock will be constructed in the dam
on the right bank, off channel of the river to permit barge naviga-
tion upstream. The lock will be 84 feet by 600 feet In Plans B, C,
D, E, or F. A small-craft lock 20 feet wide by 75 feet long will be
provided adjacent to the navigation lock as proposed in Plans D, E,
and F. A 9- by 150-foot navigation channel is proposed in Plans D,
E, and F and will extend about 0.65 mile downstream to the Trinity

. River and about 2.5 miles upstream to the Trinity River channel
within the reservoir. |In Plans B and € a levee-gated river diversion
channei is proposed and will extend from the dam downstream across
the marshes and drain into Trinity Bay in the vicinity of Mud Bayou.

The Trinity River is formed by the confluence of the West Fork and
Elm Fork of the Trinity near Dallas, Texas, and flows about 500
miles in a southeasterly direction and drains into Trinity Bay. The
basin has an overall length of about 340 miles and a maximum width
of about 100 miles. |Its total drainage area is about 17,845 square
miles.

Downstream from Liberty, the Trinity River meanders through a swampy
flood plain. The flood plain is 2 to 6 miles wide and is largely
timbered to about river mile 12. Two distinct types of woodland are
evident. The typical moist bottom-land type is composed of water
oak, live oak, overcup ocak, pecan, willow, hackberry, honey locust,
ash, elm, gnd beech. In numerous small depressions and old silted-
in oxbows with shallow standing water, tupelo gum and cypress occur,
composing a true swamp-type forest. Thick stands of sweet gum and
willow occupy the transitional zone between bottom-lands and swamp
forests. Willows dominate the stream bank wegetation. From about
river mile 12 to the stream's mouth, the flood plain is marshy, and
the principal vegetation i3 reed grass and marsh millet.

In its ever-changing process of flooding, silting, and scouring new
courses, the meandering Trinity River has cut off numerous oxbow
lakes and has deposited a delta In Trinity Bay to form Turtle Bay.
Lake Charlotte and several other smaller lakes were formed by similar
processes. A levee and control structure at the mouth of Turtle Bay,
now called Lake Anahuac, prevents. salt water intrusion and maintalns
the bay as a fresh-water laske to supply irrigation water.

The Trinity River ranges in width from 175 to 375 feet with an aver-
age depth of 6 to 7 feet. Inland tugs and barges are able to go up-
stream as far as Moss Bluff, river mile 20. Streamflow (s variable
and the water is usually muddy. At the Romayor Gaging Station (32-
year period of record) the daily flow has ranged from a minimum of
10k second-feet (August 24-25, 1956) to a maximum of 111,000 second-
feet (May 9, 1942). Average flow was 7,143 second-feet. Flows are
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influenced by several large reservoirs In the Dallas-Fort Worth area
and by sewage discharges from those cities.

The silt load of the Trinlty Rilver at the Romayor Gage has averaged
3,622 acre-feet per year. It Is assumed that the amount of silt
entering Wallisville Reservoir from the Trinity River will be re-
duced by the proposed Livingston Reservoir and that the combined ef-
fects of the two reservoirs will result in a sharp decrease in the

. amount of silt entering Trinity Bay. Data on the amount of reduction
In silt deposition, however, are not available.

The project area lies in a subhumid region, where the annual precipi-
tation of 51.15 inches Is falrly evenly distributed throughout the
year. Average frost-free period Is 261 days, and temperatures aver-
age 54° F. in January and 83° F. in July. Mean annual temperature

is 63° F.

The division between the Coastal Plains and East Texas Timber physio-
graphic provinces occurs just north of the upstream portion of the
project area, and a small finger of East Texas Timber Country extends
to the eastern edge of the project area. Soils of the East Texas
Timber portion are light, well~drained sands. Most of the project
area is characterized by poorly drained sandy Ioams, coastal clays,
and alluvial soils.

The availability of air, bus, rail, highway, pipeline, barge, and
ship transportation, in combination with vast supplies of natural
resources, has facilitated the growth of industrlies In Houston,
Beaumont, Texas City, and Orange. Although petroleum and petro-
chemicals are now.predominant in the Industrial complex, a wide di-
versity of other industries also Is contributing toward making the
region one of the most rapidly growing Industrial centers in the
United States. Agriculture, devoted primarily to rice production
and cattle-raising, remains an Important segment of the economy,
and by producing large quantities of food supplies close to popula-
tion centers, further stimulates industrial and population growth.

The Wallisville Project is centrally located in the heavily populated
Houston-Beaumont area, Port Arthur, Orange, Baytown, Texas City, and
Galveston are other nearby cities. Based on 1957 estimates, over
1,600,000 people reside within 50 to 60 miles of the project area;
and by the year 2010, the population is expected to be about 9.8
million.

Fresh-water fisheries In about 70 miles of the Trinity River, 7
miles of Lost River, 11.5 miles of Old River, 9 miles of Cut-0ff

- Slough, and 7.5 miles of Pickett's Bayou; and in Gum Slough Lake,

8 acres; Snag Lake, 8 acres; Day Lake, 120 acres; Lake Charlotte,
1,000 acres; Lost Lake, 960 acres; 0ld River Lake, 920 acres; and
Cotton Lake, 580 acres, from the mouth of Trinity River to the up-
stream l!imit of the proposed reservoir site are within the potential
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influence of Wallisville Reservoir at river ml/le 8.6. The reser-
voir at river mile 3.9 also will affect the fresh-water fisheries
In LostRiver, 0ld River, Cut-Off Slough, Lost lLake, 0ld River lLake,
Cotton Lake, and Lake Charlotte, and In 5 miles of Pickett’s Bayou
and about 10 to 12 miles of Trinity River.

The streams are muddy and sluggish-flowing and, except for the
Trinlty River, are relatively shallow with heavily silted bottoms.
Duckweeds are common in the backwater areas. The water surface of
Pickett's Bayou, Cut-0ff Slough, and those portions of 0ld Rlver
and Lost River lying upstream of 0ld Rlver Lake are partially
shaded by a dense canopy of bottom-land timber. The lakes also are
shallow and their bottoms are covered with several feet of mud.

Fishes conmon to lakes and streams are gars, buffalofishes, carp,
freshwater drum, buliheads, bowfin, gizzard shad, bluegill, and
redear sunfish. Flathead catfish, blue catfish, channel catfish,
and white crappie also occur In lakes and streams but are more
abundant in Trinity River, 0ld River, and to a lesser extent In

0ld River Lake, Day Lake, Snag Lake, and Gum Slough. Marine fishes
and crustaceans ascend the tidal! reaches of the Trinity River and
0ld River. White crappie and catfishes are the principal fishes
sought by sport fishermen. Pole and line and trotline are the prin-
clpal methods of fishing.

Demands for fresh-water fishing from 1,600,000 people, who reside
within 60 miles of the project area, are great and wlll Increase
still further by the year 2010 when the population {s expected to
be 9.8 million people. Existing stream and lake facilities, for
the most part, are accessible to public use, and despite the low
catch they receive considerable fishing pressure. Local people
usually prefer stream fishing. City people do most of their fish-
ing in bottom=-land lakes. .

Annual fishing expenditures associated with fishing In streams
and lakes in the project area without the project will be about -
$31,000 with Plan B or C, $45,000 with Plan D, $47,000 with Plan
E, and $49,000 with Plan F.

About 30 individuals derive thel+ livelihood from commercial fish-
ing in the Trinity River and 01d River Lake for catfishes, carp,
buffalofishes, freshwater drum, and bait minnows, princlipally red-
horse shiner and spottail shiner. Principal gear used In fishing
are hoop nets, gill nets, trammel nets, trotllines, and glass~jar
traps. Most of the catfishes are sold locally, while most of the
carp, buffalofishes, and freshwater drum are shipped to the Houston
and Beaumont areas. Minnows are usually sold to local bait-stand
operators. Fresh-water commerclal catches are expected to increase
in the future as human population and demand increases. Catfish
and bait-minnow catch is not expected to Increase; the demand for
these fishes now exceeds the supply. Without the project, the
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annual. commercial catch is expected to be 27,000 pounds of fish
valued at $8,000 with Plan B, 30,000 pounds of fish valued at
$9,000 with Plan C, 127,000 pounds of fish and 660,000 minnows
valued at $45,000 with Plan D, 146,000 pounds of fish and 780,000
minnows valued at $52,000 with Plan E, and 159,000 pounds of fish
and 860,000 minnows valued at $57,000 with Plan F.

With the project, similar reservoir fishery habitats will be cre-
ated by each proposed plan for the Wallisyille Reservoir. The
reservoir is expected to be muddy and eventually dominated by
rough-fish populations. The dams consldered in Plans B and C
will form a shallow reservoir which will be dominated initially
by rough-fish populations. Although game fish stocking may not
be practicable, the proximity of large human population centers
and the scarcity of resdrvoir fishing facilities In an area of
great demand will make intensive fishing inevitable. There will
be considerable difference in fisherman use under the various pro-
posed Wallisville Reservoir plans. Annual fisherman expenditures
associated with sport fishing in Wallisville Reservoir considered
in Plans B and C will be about $200,000 and in Plans D, E, and F
$750,000.

Judging by current fresh-water commercial fishing regulations and
Tocal attltudes toward commercial fishing, it is anticipated that
no minnows will be taken from the reservoir and that commercial
fishermen will be permitted to take catfish by hook and line only.
The demand for catfishes will be greater than the supply. The
market for carp, buffalofishes, river carpsuckers, and freshwater
drum Is expected to remain relatively stable, well below the capac-
ity of the reservoir to produce these species. The annual commer-
cial fish catch will be about 127,000 pounds valued at $38,000
annually for Plans B, C, or D, about 146,000 pounds valued at
$44,000 for Plan E, and about 159,000 pounds valued at $48,000

for Plan F.

The amount of nutrients and fresh water that will enter the bay
areas will be reduced considerably and will have an adverse and
cumulative effect on marine fisheries. Untll such time as studles
have been made, the effects of the project on marine fisheries
will remain unknown.

Two major types of wjldlife habltat are represented in the reser~
voir sites and downstream flood plain. The downstream flood plain

is comprised of fresh-water and salt-water marshlands interspersed
with numerous small lakes and bayous. The marshlands and fresh-
water lakes and bayous continue into the reservoir site, but upstream
from river mile 12, the area is largely dominated by bottom-land
hardwoods and swamp-type timber. The vegetation in the area |s com-

prised predominantly of plants associated with wetlands. About 45
percent Is marsh. :
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The wildlife reflects the wetland nature of the habltat. Although
gray squirrels, fox squirrels, white-talled deer, raccoons, cotton~
tails, swamp rabbits, opossums, nutrias, minks, otters, and alli-
gators are present, they rank well below waterfowl as important
wildlife resources. Hunting and chase of upland game is made diffi-
cult by swamps, dense vegetation, and reluctance of landowners to
permit hunting. Only on the land affected by Plan F s there suffi-
cient habitat for upland-game hunting. |t Is estimated that sports-
men's expenditures associated with hunting upland game wnll be about
-%$1,000 annually

Fur animals are trapped sparingly because low pelt prices and sparse
populations of the more desirable species of fur animals have made
trapping wnprofitable.

The saline and brackish marshes In the downstream flood plain near
Trinity Bay offer attractive feeding and resting habitat for water-
fowl. Upstream, the fresh-water marshes do not provide as much
feeding habitat as the saline-brackish marshes but together with
streams and iakes provide resting habitat. Adjacent to the reservoir
area and downstream flood plain are thousands of acres in rice and
rice-grassland rotation. Waterfowl habitat affected by the Wallisville
Project comprises approximately 13,300 acres with Plans B and C, and
about 17,500 acres with Plans D, E, and F. The project area is cen-
trally located in one of the most important wintering grounds in the
Central Flyway, and the Trinity River Basin is considered one of the
major waterfowl migration routes in the State. Within 50 miles of
the project site, peak populations of | miilion ducks, geese, and
coots have been observed for short periods during the winter months.

Waterfowl that winter in the area are mallards, mottled ducks, gad-
walls, baldpates, pintails, shovelers, redheads, canvasbacks, scaups,
buffleheads, Canada geese, white=fronted geese, snow geese, blue
geese, and coots. Large numbers of green-winged teal and blue=winged
teal migrate through the area. Mottled ducks, wood ducks, and ful-
vous tree ducks nest here. Various species of rails, gallinules, and
shore birds use the area as nesting or wintering habitat.

The marshes, small lakes, and bayous near the mouth of the Trinity
River provide considerable waterfow! hunting. The demands for water~
fowl hunting by a large population of people within 60 miles of the
project area are now greater than can be met by existing waterfowl
resources on the upper Texas Gulf Coast and are expected to |ncrease
still further by the year 2010, when the anticipated human population
in the region is expected to be about 9.8 million. Furthermore,
waterfowl hunting is destined to remain the most [mportant type of
hunting available along this portion of the Texas Coast. The tradi-
tions and interests of the people of the region have long been oriented
toward waterfowl hunting. Demands for hunting leases on waterfowl hab~
Itat are so great that many landowners and hunting camp operators re-
ceive considerable Income by leasing lands and furnishing services to
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sportsmen's clubs, corporations, and individual hunters. Water-~
fowl hunting on the Wallisville Project area and. the downstream
flocd plain is of primary economic importance to local people.
Economic returns from waterfowl hunting are assured indefinitely
by the multitudes of hunters willing to pay well for hunting priv-
i Teges.

Waterfowl~-day use in the Wallisville Project area and downstream
flood plain is approximately 11 mjltion bird-days annually with
each of the five plans under consideration. It is not possible
to evaluate monetarily the value of waterfowl on habitat affected
by the project. However, sportsmen's expenditures associated with
waterfowl hunting are a partial, though not total, measure of the
value of the area to waterfowl. These expenditures will be about
$69,000 annually without the project. :

The project will create a fresh-water reservoir which will be
attractive to waterfowl and will provide a resting place in an
important wintering area sufficiently large to fulfill the needs
of many waterfowl. Even though turbidity is expected to inhibit
the growth of many desirable aquatic plants, waterfowl use of the
reservoir will be increased by proximity of attractive feeding
areas in nearby ricefields and coastal marshes. Reduction of
fresh-water flows to the downstream marshes will not detract from
their value as feeding areas because of the change from fresh-
water to brackish marsh. This habitat will continue to influence
waterfowl populations to remain in the general area of the reser-
voir. '

Local experience with waterfowl hunting indicates that increased
hunting will be provided only if there is adequate access and if
hunting is carefully reguiated. |f there is adequate public ac-
cess under the Corps of Engineers' plan of reservoir management,
there will be greater use of projJect lands for hunting by the
public with the project than without the project.

The Wallisyille Project will eliminate or Iimpair the usefulness

of some upland-game and fur-animal habitat; however, the magnitude
of these rescurces will be insignificant. Reservoir Plans B, C, D,
or E will inundate largely marshlands, small fakes, and streams

and will affect little bottom-land forest. Plan F will inundate
some bottom-land hardwoods, but the forest land is not highly pro-
ductive of upland game. The reservoir will flood a large area of
land and will increase waterfowl habitat. Plan B or C will receive
16,800,000 waterfowl~days use and $89,000 sportsmen's expenditures,
annually. Plan D will result in about 14,500,000 waterfowl-days use
and $69,000 In associated sportsmen's expenditures, annually. Plan
E or F will result in approximately 15 million waterfowl-days use
and $77,000 sportsmen's expenditures, annually.

The Wallisville Project site Is favorably located with respect to
major waterfowl wintering grounds. The importance of waterfowl
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habltat at the project site will become progressively greater as
waterfow] habitat elsewhere on the Texas Coast [s being rapidly
engulfed by increasing Industrial and urban expansions, agricul-
tural drainage, and multiple-purpose water development projects
induced by the dynamic local economy, It is of utmost importance
that areas capable of development for conservation of waterfowl
in the Central Flyway be encouraged to the greatest extent possi=
ble.

The project has a potential for various types of development to
improve management for waterfow!l. Deleterious effects of obnox-
ious vegetation can be minimlzed and often controlled through
management to increase the amount of habitat on the reservoir. area.

A prime need for waterfowl management on wintering grounds is in-
creased food production which can be attained by several methods
.such as ''green tree'' reservoir management on selected areas, pur-
chase and development of a limited acreage of lands adjoining the
reservoir for food production, and planned reservoir water level
manipulations to permit planting and growing of food crops for
ducks in portions of the reservoir area. For Plan B or C gradually
drawing down the reservoir water level 6 Inches during a 60-day
period beginning In April or May, and slowly raising the water
level for 60 days to conservation pool elevation beginning in
August or September would be desirable to flood the feeding areas.
Lowering the reservoir water level early in the growing season
would prevent killing some of the hardwoods that would be subject-
ed to inundation on the upstream portion of the reservoir. For
Plans D, E, or F, similar results could be achleved wlth 3-foot
water level fluctuations for the same periods.

A refuge area would assist in the conservation of waterfowl in
the Central Flyway. [t would tend to stabilize the movements of
waterfowl wintering on the upper Texas Coast and would provide a
resting area where waterfowl might go for protection to escape
the heavy hunting pressure on the coastal wintering grounds.
Conslidering that many man-made changes of the coastal habitat
will probably react unfavorably to waterfow] populations in the
future, maintaining present population levels will be a precar-
lous task at best. Further complications may arise from unfavor-
able weather extremes, such as droughts and unforeseen natural
disasters. A national wildlife refuge could prove to be of in-
estimable value to waterfowl during these perliods of adversity.

It would be feasible to develop selected portions of project
land and water for waterfowl management and there would be a
considerable Increase In use of the area by waterfowl. Addi-
tional benefits resulting from large expenditures associated
wlth hunting would also result. Plans B, C, and F are suitable
for waterfowl development. Studies by the Corps of Englneers
indicate that Plan C, which provides for storage to elevation
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4 feet, is the most feasible plan of improvement for multiple-
purpose use. The plan for the proposed national wildlife refuge
is, therefore, based upon Plan C.

To realize the potentlal for waterfowl development on the project
areg, the refuge should be located as shown on Plate |. The total
area of the refuge Is estimated to be about 12,730 acres of which
about 10,730 acres would comprise a portion of the Wallisville
Reservoir and about 2,000 acres would be refuge land area adjoin-

ing the reservoir. The 2,000 acres of land that would be pur-
chased for the refuge would include about 800 acres of upland and
about 1,200 acres of bottom land located in the vicinity of Pickett's
Bayou,

The additional 2,000 acres of refuge lands would be required for a
buffer zone to protect the waterfowl wintering on the refuge and to
provide food for the ducks and geese. (leared lands would be culti~-
vated and timbered lands suitable for food production would be
cleared. If sorghum or green forage crops are grown no irrigation
water would be required; however, if rice is grown, an estimated
4,000 acre-feet of water would be needed annually. Based upon this
preliminary estimate, about 4,000 acre-feet of annual storage would
be required and should be included in the project plan and should

be a nonreimbursable cost to the project. Pumping costs would be
an annual operation and maintenance charge to be assumed by the
Bureau of Sport Fisheries and Wildlife. These lands should be pur-
chased as an integral part of the project on a nonreimbursable
basis. All lands and water within the refuge boundary, approximately
12,730 acres, should be made available to the Secretary of the
Interior under a General Plan as provided in Section 3 of the Fish
and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C.
661 et seq.).

Refuge development would consist of & headquarters group that will
comprise several residences, service building with office, equipment
storage building, shop, and associated utility facilities and struc-
tures, fencing, posting, road and trail construction, minimum recre-
ational facilities and development of food production areas, ''green
tree" reservoirs, and marshes,.

Cost of land acquisition is estimated to be $400,000 and development
of the refuge facilitles will amount to a total of $944,000. Opera-
tion and maintenance costs are estimated to be $91,600 annually. De-
velopment and operation and maintenance costs will be assumed by the
Bureau of Sport Fisheries and Wildlife. These estimates, based upon
1959 costs, are shown in Table 1. '
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Table | - Estimated Land Acquisition, Development, and
Operating Costs for Proposed Trinity National Wildlife Refuge -

ftem Cost

Land Acquisition, 2,000 acres $400, 000

Development costs:

Fencing, 40 ml. @ $1,000 per mile $ 40,000
Posting, 40 mi. @ $50 per mlle 2,000
Roads and trails 15,000

Food production areas as needed
800 acres @ $125 per acre (includes

clearing, leveling, and ditching) 100,000
Pump house and pumping equipment 95,000
"Green Tree Reservoir'' development

1,200 acres @ $35 per acre 42,000
Marsh development, including control structures

2,000 acres @ $50 per acre 100, 000
Recreation development 50,000
Refuge Headquarters Bulldings 100, 000

Subtotal $54%, 000
Total gy | 000

Estimated annual operating costs:

Salaries, regular personnel - $ 30,000
Farming, 800 acres @ $18 per acre 14,400
Maintenance and operation of pumping plant 2,000
"Green Tree Reservolr'' maintenance : 2,500
Marsh maintenance (pest plant control, etc.) 20,000
Road malntenance 1,200
Fence maintenance L, 000
Recreational area maintenance 7,500
General maintenance 10,000

Total $ 91,600
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Benefits that wlill accrue from a waterfowl refuge are impossible

to evaluate monetarlly, for in addition to improved waterfowl
hunting locally, the refuge will provide a much-needed wintering
area for waterfowl In the Central Flyway. Many people will come

to see the birds and the number of visitors who will observe the
birds will be far greater than the number who will hunt them.
Waterfowl use will be about 18,000,000 waterfowl~days annually.

[t is estimated that with intensive management of the refuge ex-
penditures associated with waterfow! hunting will be about $120,000
annually. It is considered that the benefits of a national wild-
life refuge would be at least equal to the cost of land acquisition
and development. :

In summation, the Wallisville Project will result in substantial
benefits to the fresh-water sport fishery through creation of a -
reservoir fishery. Plans B and C will result in conslderable
gains to the commerclal fishery and Plans D, E, and F will result
In a loss to this fishery. Effects on the estuarine sport and
commercial fisheries are not known. '

Construction of this project will result in almost complete elim-
Ination of upland-game habitat. With Pians B and C there will be
a conslderable increase in benefits to waterfow! and with Plan D
there will be no gain or loss to waterfowl., Plans E and F will
result in some benefit to waterfowl. Establishment of a national
wildlife refuge would provide food and protection that would re-
sult In greatly increased use by waterfow! and by hunters. Modi-
fications of reservoir operating levels would provide for greater
use of the project by waterfowi.

In view of the foregoing discusslons, it is recommended:

(1} That the report of the District Engineer, Galveston
District, Corps of Engineers, include conservation
and development of fish and wildlife among the pur-
poses for which the project Is authorized.

(2) That adequate access to the reservoir be-provided
to assure free public fishing and hunting.

(3) That the reservoir be operated for waterfowl manage~
ment as follows: . (a) During a 60-day period begin-
ning April or May, lower the water level 6 inches
with Plans B and C, and 3 feet with Plans D, E, or

F; and (b) beginning in August or September, slowly
raise the water level for 60 days to conservation
pool elevation.

(4) That the project be authorized to Include a national
wildlife refuge.
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(5)

(6)

(7)

(8)

That approximately 2,000 acres of land adJoining
the Wallisville Reservoir, as dellneated on

Plate |, be purchased at an estimated cost of
$400,000 as an integral part of the project and

be made avallable to the Secretary of the Interior
in accordance with the terms of a General Plan as
provided in Section 3 of the Fish and Wildlife
Coordination Act (48 Stat. 401, as amended; 16
U.S.C. 661 et seq.).

That 4,000 acre-feet of annual storage of water
for waterfow! food production be included in the
project plans as a nonreimbursable cost to the
project.

That federally owned land and project waters be
open to free use for hunting and fishing except
for sections reserved for waterfowl management,
safety, efficient operation, or protection of
public property.

That additional detajled studies of fish and wlld-
life resources, including studies of effects upon
the estuarine fishery, be conducted as necessary

by the United States Fish and Wildlife Service and
the Texas Game and Fish Commission after the proj-
ect Is authorized, in accordance with the Fish and
Wildlife Coordination Act (48 Stat. 401, as amended;
16 U.S.C. 661 et seq.), and such reasonable modifi-
cations in and additions to the authorized project
facilities be made as may be agreed upon by the
Secretary of the Interior, the Executive Secretary,
Texas Game and Fish Commlssion, and the Chief of
Engineers, for the conservation and development of
fish and wildlife resources.

The Investigations preparatory to this report were made in coopera-
tion with the Texas Game and Fish Commission. The report s based
upon data avajlable from the Corps of Engineers prior to March 18,
1960, and any modifications should be brought to the attention of
the Bureau of Sport Fisheries and Wildlife and the Texas Game and -
Fish Commisslon. The cooperation of the Galveston District, Corps
of Engineers, in furnishing engineering data and planning informa-
tion is appreciated.

_ Sincerely yours, Z :

ohn c. Gatlin
Regional Director
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Distribution:

(7) Executive Secretary, Texas Game and Fish Commission, Austin, Texas

(1) Director, Marine Laboratory, Texas Game and Fish Commission,
Rockport, Texas

(1) Regional Director, Regicn 2, Bureau of Commercial Fisheries, St.
Petersburg Beach, Florida :

(1) .Director, Biological Laboratory, Bureau of Commercial Fisheries,
Galveston Texas

(2) Regional Director Region 3, National Park Service, Santa Fe,
New Mexico , :

(2) Regional Engineer, Region VII, Public Health Service, Department
of Health, Education, and Welfare, Dallas, Texas

(2) Field Supervisor, Branch of River Basin Studies, Bureau of Sport
Fisheries andWildlife, Fort Worth, Texas

169






72814 O-61 (Face blank p. 170)

ALINIHL

Z COUNTY

COUNTY

\TURTLE BAY
oIt Fi

TRINITY BAY

3 . ;
e . J":‘ :" ===:@
M oI NAd
. >

AN\

e

LEGEND

COMPILED FROM U.5.CORPS OF ENGINEERS
DRAWING NO TRIN. 20i-4l

PROPOSED REFUGE BOUNDARY

PROPOSED REFUGE
PROPOSED RESERVOIR

PROPOSED DAM

1 o I 2 3 MILES -
Scale war—mr— et ——

. UNITED STATES DEPARTMENT QF THE INTERIOR

FISH AND WILDLIFE SERVICE
i BUREAU OF SPORT FISHERIES AND WILDLIFE

‘ PROPOSED TRINITY
NATIONAL WILDLIFE REFUGE

WALLISVILLE PROJECT
TRINITY RIVER, LIBERTY & CHAMBERS CO'S, TEX.

ALBUQUERQUE, NEW MEXICO REGION 2

DATE: FEB. 1961 i pLate 1

\72.,







INTERIM REVIEW OF REPORTS ON
TRINITY RIVER AND TRIBUTARIES, TEXAS
(WALLISVILLE RESERVOIR)

-

APPENDIX 1V:°

STATEMENT OF LOCAI. INTERESTS

i
72814 O-61—13 171



INTERIM REVIEW OF REPORTS ON
TRINITY RIVER AND TRIBUTARIES, TEXAS
(WALLISVILLE RESERVOIR)

APPENDIX TV : .

STATEMENT OF LOCAL INTERESTS

1. This appendix presents statements of local interests concerning
the salt water prcblem resulting from navigation improvements in Galveston
Bay and Trinity River.

The letter submitted by Mr. Guy C. Jackson, Jr., Chairman of the
Chambers-Liberty Counties Navigation District contains informetion regerd-
ing salt water intrusion in the lower Trinity River and the causes of such
salinity intrusion.

- 2.. The Lone Star Canal Compsny in letter dated 30 August 1909 (copy
on page 5) addressed to Captain Jno. C. Qskes, Galveston, Texas, requested
permisgsion to meke certaln works of improvement at the mouth of the
Trinity River in the interest of securing a reliasble supply of fresh
water for the purpose of rice irrigation. The letter states that the
Trinity River had furnished an sbundant supply of water for the six years
(1903-1909) but failed to supply & sufficient amcunt in 1909 and the com-
peny was required to pump bay water containing .05% (500 ppm) to .5%
(5000 ppm) of selt. It is further stated that 13,800 acres of rice were
planted in 1909 and that the shortage of fresh water and use of salty bay
waters resulted in a loss of fully half the crop evaluated at $250,000.

3. The alleged effects of constructing the navigation projects in
the upper Galveston Bay areas on the salinity of the fresh water in the
lower Trinity River; its delta ares, and the northeast portion of Trinity
Bay are set forth in the affidavits (copy inclosed) furnished by indivi-
duals as follows:

Name Residence ~ Date of affidavit Pages

Otis Parker Anahuac, Texas 19 Jan 1954 T
Normie Sherman Anshusc, Texas 20 Jan 1954 9.
.D. D. Wilcox Anahuac, Texas 20 Jan 1954 11
-J. M. Johnson Houston, Texas 22 Jan 1954 13
" E. L. Nolte Anshuac, Texas 26 Jan 1954 15
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Janvary 4, 1954

District Engincer

Corps of Engineers, U. 5. Army
P. 0. Box 1229

Galveston, Texas

Dear Col. Lang:

In connection with the interim report on Trinity River and
Tributeries, Texas, Channel to Liberty, dated January 30th, 1953, there
are a few facts we wish to call to your attention.

The development of the irrigation cenals teking water from
the lower Trinity River started in 1901 to 1905. The Lone Star Cenal
Compeny (now Chambers-Iiberty Counties Navigation District), with its
pumping plant at Anshuac, Texas, commenced its operations in 1901.

This cansl system had no difficulty from salt water intrusion
until the develcpment of the Houston Ship Channel was started. From that

. time on the constant increase of salt water was noted.

This intrusion of selt water was traced by the then operstors of
the Lone Star Cansl Company and it was found that the selt water came up the
Houston Ship Channel spreading on up the west side of Trinity Bay and on into
the western passes of Trinity River Delta. Some of this salt water would find
its way intc the Trinity River and on the outgoing tide such "block” of salt
water would pass the intake of the lone Star Canal Company. It would be
necessary to stop pumping irrigation weter until such block of salt water had
passed the Intake. ‘

Thiz intrusion also reached the pumping plant of the 0ld River
Canal Co. {now Southern Canal Company), causing them to cease pumping.

The investigations made by the operators of the Lone Star Canal
Company. alsc disclosed a "pool" of fresh water on the East side of Trinity Bay
which pool worked back and forth with the tides. This pool of fresh water
has been very imporitant to the operators of the Lone Stsr Canal Company.
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The continued deepening and widening of the Houston Ship
Channel has constantly increased this salt water intrusion. It is evident
that this condition would have prevailed even if no improvement of any kind
had been made on the Anahuac Channel.

The salt water intrusion has been further increased by the
development of new Anahuac Channel along the East side of Trinity Bay, the
increased depth of the old Anahuac Channel and the cuttlng of the bars in the
River near Wallisville, Texas,

This situation reeched a drametic climax in 1952 when it wes
necessary for the canal operators to construct a temporary dem in the Trinity
River to stop salt water from reaching the pumping plants of Devers Canal
Company and Richmond Irrigation Company.

The two canal operators nearest the mouth of the river have
through the years protected themselves, to the best of their ability, by the
construction of temporary dams and levees sll of which is not & proper,
adequate, or equitable solution of the problem.

This condition and the causes therefor has been brought to the
attention of your department on numerous occasions and many solutions have
been considered. The present proposal 1s the only one that appears to be
sound and workable.

It is the sincere desire of all local interests that this propusal

- receive the approval of all departments of the Federal Govermment interested

as the fresh water supply in the lower Trinity River is of primary importance.
We desire to continue to cooperate in the continued development

and extension of navigable channels, but not to the extent of destroying the
local economy developed upon the use of fresh weter from the lower Trinity
River.

Sincerely yours,

CHAMBERS-LIBERTY CCUNTIES NAVIGATION DISTRICT

/s/ Guy C. Jackson, Jr.

" GUY C. JACKSON, JR., Chairman
GCT:vm S

cec - Devers Canal Company

- = Richmond Irrigation Corpany
- Southern Canal Company
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Auvgust 30, 1909

Cept. Jno. C. Qakes,

Galveston, Texas

Dear Sir:-

We hereby ask permission to do the following work affecting navi-

gable waters in this vicinity.

A.

The closing of all passes between Turtle Bay and the Trinity River,
also Jacks Pass, at points to be selected later, as shown by double red
lines on mep hereto attached.

The construction of a suitable dam with Lock scross the mouth of Turtle
Bay.

The excavation of a shallow channel between the Trinity River and the
head of Smiths Bayou as shown by double dotted lines in red on sbové msp.

Our ressons for this request are as follows:

Our pumping plant, located at Anahuac is the sole water supply for
13,800 acres of rice planted this year with a possible increase to
40,000 gcres in the near future.

The rice crop requires an sbundant supply of fresh water which we
have had from the Trinity River for the past six yesrs. This yesr the
Trinity has failed to supply us and we have been cbliged to pump for
our crop waeter from the Bay containing from .05% to .5% of salt and for
a large portion of the time the water contained so much salt that it
could destroy any crop. 8o that we have had a short supply of danger-

ous quality.

The results show so far a loss of fully half the crop worth about
$250, ooo%oo.

The fear of repetition of these conditions in future years heas

already greatly depreclated the velue of all prqperty in this vicinity.

The only visible means for restoring these values and for protecting
future developments is to convert Turtle Bay into a body of fresh water
by means of the plan outlined above.

Turtle Bay is supplied wilth fresh water from Turtle Bayou and Whites
Beyou which drain an area of about one hundred square miles.
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The connection of Turtle Bay with the Trinlty through Smiths Beyou
as proposed through a shallow canal would equelize the surface of the
River and Turtle Bay and in the absence of a supply of fresh water from
Turtle Bayou and Whites Bayou would enable us to draw the surface water
from the Trinity at that point which is reliably fresh water.

The closing of Jacks Pass would prgﬁenm the inflow of salt water
to that portion ¢of the Trinity.

Turtle Bay is a shallow body of water and is not used to any extent
for navigation except by a few smell boats in the charcola trade whose
requirements would be met by the proposed lock which for a large portion
of the year can be entirely left open for traffic.

The dam across the mouth of Turtle Bay North of Browns Pass leaves
thet Pass open and unobstructed for navigation and the channel of that
Pass should be improved by the building of this dam as the current
would be more concentrated than now.

We do not hesitate to say that the rice industry in this vicinity
mist be abandoned in the near future unless & reliable supply of fresh
water can be secured without delay as ne industry can prosper under &
constant menance such &s we have experienced this year.

We have under contract thirteen miles of extensions to our main
canal and laterals, also contemplate an enlarged capacity in our pump-
ing plant so that our failure to secure a future supply of fresh water
will prove disastrous to the largest agricultural interest in this part
of the state.

If this plan is approved as outlined, we will submit detalled
drawings and specifications later for your final approval.

Yours very truly,

Lone Star Canal Company

By
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THE STATE OF TEXAS{
COUNTY OF CHAMBERS}

BEFORE ME, the undersigned suthority, on this day personally appeared
Otis Parker, known to me to be & credible person, and who, after being by me
first duly sworn, upcon his oath deposes and says as follows:

My name is QOtis Parker; I am 72 years of age and now live in Anahuac,
Texas.

I moved to Anshusc in 1900 and went to work for the lLone Star Cansl
Company helping build and extend the canal system. There was a little amount
of rice farmed in 1900 right next to the Town of Anshuac but the Canal really
got started going good in 1901i. I helped build most of the canals and
laterals as I worked a mule team and a slip in putting up the canals and
laterals. As a matter of fact I have worked for every owner of the canal up
to and including the present time so I am familiar with what has been going
on ever since the canal was built.

When the cansal at Anshusc first started operating and for a number
of years afterwards we had no trouble whatsoever with salt water. In fact
we never did have trouble with salt water until the govermment cut through
Red Fish Reef at Red Fish Light and dug a channel on up to the mouth of
Buffalo Bayou. From that time on we began to have trouble with salt water
during our pumping season.

When we started having trouble with salt water, then we started
taking tests of the water to find out where it was coming from and we found
that the salt water came up through the goverrnment cut in Red Fish Reef and
on up the chammel to Buffalc Bayou and then up the west side of the Bay into
the western passes of the river and would come on into the river and there
reach our pumping plant. We also found from these testis that there was s
block or pool of fresh water that stayed along the east shore of Trinity Bay
and we could pump out of this pool on the in coming tides and until the
salt water from the west side of the bay worked through the passes to reach
our pumping plant. '

The government kept working on the channel going to Houston and we
kept having more itrouble with salt water. Finally, the local people voted a
bond issue and built a levee to hold this salt water away from the pumps
and let us pump from Turtle Bay, but this washed out with a storm in 1915
and then later they raised some more money and built it back again, but
another storm washed that out. Later in the early 1930's it was build back
again by the folks that owned the canal at that time and with this levee,
it would cut the salt water off from getting into Turtle Bay and let us
pump out of that Bay when the salt water came around the west side of the Bay
and into the River and until the outgoing tides would clean out this salt
water and carry it on back out. With this kind of arrangement we could pump
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from the river and from pool of fresh water along the East side of the Bay
until the salt water ceme around from the West and then close our river gates
end pump out of Turtle Bay until the salt water had gone out again.

Even with the levee that was built and re-built between the river
snd Turtle Bay, we still lost lots of crops to salt water.

The farmers got awfully disgusted because they kept deepening the
channel toward Houston and our salt water problems got worse all the time.

/s/ Otis Parker
Otis Parker

SWORN  TO AND SUBSCRIBED BEFORE ME BY Otis Parker this 19th
dey of January, 195k.

/s/ Mrs. Annette R, Dugas
Notary Public, Chambers County, Texas

THE STATE OF TEXAS{
COUNTY OF CHAMBERS{

BEFORE ME, the undersigned authority, on this day personally
appeared Otis Parker, known to me to be the person whose name is subscribed
to the foregoing instrument, and acknowledged to me that he executed the
same for the purposes and consideration therein expressed.

GIVEN UNDER MY HAND AND SEAL OF OFFICE this 19th Dsy of January, 195h.

/s/ Mrs. Annette R. Dugas
Notery Fublic, Chambers County, Texas
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THE STATE OF TEXAS{
COUNTY OF CHAMBERS

BEFORE ME, the undersigned authority, on this day personslly
appeared Normie Shermen, known to me to be & credible person, and who,
after being by me first duly sworn, upon his oath deposes and says as
follows:

My name is Normie Sherman; I am T2 years of age and ‘have lived
at Anshuac, Texas, all of my life.

I started meking my own living at 14 years of sge by working on
gall boats between the upper part of Trinity Bay and Galveston, receiving
as weges at that time $2.50 per week, plus board. ILater when they started
~ the pumping plant at Anshuac, Texas, I worked running this plant for seven
‘ years in a row, starting to work in 1901 and at that time Dick Garland
and A. L. Willisms were operating this system. I know we did not have
trouble with salt water during these fTirst seven years as we never did shut -
down the plan because the water was too salty for the rice. After T had
worked for the cenal company for seven years, I went back to running boats
on the Bay and they did begin to have trouble with salt water getting to
the pumping plant but this occured after the government sterted cutting
through Red Fish Reef and deepening a channel up toward the mouth of Buffalo
Bayou. We called this cut that the government mede "Morgan's Cut" and the
tidal water would rush through this cut on an incoming tide so strong that
we would have to anchor and wait for the tide to start out before we could
get through the government cut.

I know that this salt water problem got worse and worse as the
government continued to improve the channel going up t¢ Houston and later,
I believe it was about 1914, the farmers and land owners raised some money
and built a levee to hold the salt water out of Turtle Bay. This levee was
washed out by storm and was later rebullt and weshed out again by another
storm and then was egain rebuilt in the early 1930's when the canal properties
were purchased by BE. L. Nolte and others.

/3/ Normle Sherman
Normie Sherman
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SWORN AND SUBSCRIBED BEFORE ME by Normie Sherman this the 20th
day of January, 1954.

/8/Vivien Maddox . _
Notary Public, Chambers County, Texas

THE STATE OF TEXAS
COUNTY OF CHAMBERS{

BEFORE ME, the undersigned authority, on thie day personally
appeared Normle Sherman, known to me to be the person whose name is sub-

scrihed to the foregoing instrument and acknowledged to me that he executed
the same for the purposes and censideration thereln expressed.

GIVEN UNDER MY EHAND AND SEAL OF OFFICE this the 20th day of
Januery, 1954.

/s/Vivian Maddox

Notary Public, Chambers County, Texas
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THE .STATE OF TEXAS]
COUNTY OF CHAMBERS

BEFORE ME, the undersigned authority, on this day peréonally
appeared D. D, Wilecox, known to me 10 be & credible person, and who, after
being by me first duly sworn, upon hisg oath deposes and says as follows:

My name is D. D. Wilcox; I sm T2 years of age and now live at
Anahuac, Texas.

T moved to Anshuac from Beaumont, Texss, in the year of 1902 and
have lived here continuously ever since. I am familiar with the starting
and operation of the canal with the pumping plant at Anshuac, Texas, as it
had only been in operation about a year when I moved to Anahuac. After I
hed lived here several years, I worked for the Lone Star Cansl Company for
two years as canal rider on the No. 1 Lateral. I do not remember the exact
years, but it was during the time when Mr. Ellis was Canal Manager and the
Emerson family owned the canal system.

During the time that I worked for the canal company and even after
that time, I had & boat and would make trips across the Bay, as that was
one of the main means of transportation at that time. T know that we were
having trouble with salt water and on my own initiative took a number of
water samples at different times across the Bay in order to find out about
the salt wvater. From these samples, I discovered that the salt water was
coming up the channel that was cut to go to Buffalo Bayou in Houston and
spreading up the West side of the Bay and on into the western mouths of the
Trinity River. I also found that there was & body of fresh water that lay
alongside the Bast shore of Trinity Bay.

We had to watch this salt weter intrusion during low flows of the
Trinity River es it would come on up through the passes and then reach our
pumping plant. Also it would go up the passes through 01ld River lake to the
014 River Plant and usually they got their salt water before we did at
Anahusc.

From the time I came here until the govermment cut through Red Fisgh
Reef at Red Fish Light and then cut a2 channel on northwerd toward Buffealo
Bayou, we did not have any trouble with this salt water. The salt water
intrusion got worse as they continued to develop the Houston ship channel
and the farmers had a lot of difficulty and on several years lost their crops
due to the salt water.

/s/ D.D. Wilcox
D. D. Wilcox
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SWORN TO AND SUBSCRIBED BEFORE ME BY D. D. Wilcox this the 20th
day of January, 1954,

/s/ Vivian Maddox .
Notary Public, Chambers County, Texas

THE STATE OF Tmsg
COUNTY OF CHAMBERS|

BEFORE ME, the undersigned authority, on this day personnally
appeared D. D. Wilcox, known to me to be the person whose name 1s subscribed
to the foregoing instrument and acknowledged to me that he executed the
same for the purposes and consideration therein expressed.
_ given under my hand and seal of office this the 20th day of
January, 1954, '

/s/Vivian Meddox

Notary Public, Chambers County, Texas
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THE STATE OF TEXAS{
COUNTY OF HARRIS {

BEFORE ME, the undersigned authority, on this day personally
appeared J. M. Johnson, knmown to be a credible person, and who, after being
by me first duly sworn, upon his oath deposes and says as follows:

My name ig J. M. Johngon, I am 73 years of age and now live in
Houston, Texas, :

My father and I first stérted farming rice nesr Bay City, Texas.
We later moved to Anahuac, Texas, in 1907 to farm rice on the Lone Star Canal,
which wa.s started in 1901. .

We moved to Anahuec as there was good land snd plenty of fresh
water but after we had been there a few years we began to have trouble with
salt water intrusion.

| I sm familiar with the condition sbout the water ae I worked for
the Icne Star Camal Company for many years after I moved to Anshusc.

Our salt water troubles lncreased with the development of the
Houston ship channel. In order to prove this we took daily water samples
for two years durling the entire pumping season. I know about this as I was
employed by the farmers to take the samples. We took twenty samples each
day during the pumping sesson and at different times of the day snd a2t dif-
ferent locetions. By teking these samples we found that the salt water ceme
up the Houston channel and then up the West side of Trinlty Bay and on up -
the western passes of the Trinity River and 0ld River where it would be drawn
into the pumping plants of the Lone Star Canal and the 0ld River Camal. I
would follow this salt water daily until it reached the pumping plant, then
we would shut down the pumps until the outgoing tide took the poliuted wmter
out again. ' _
From the taking of these samples we also found that a pool of fresh
water remalined along the Esst shore of Trinity Bay and we couwld pump from this
block of water on the incoming tide and until the salt water from the Houston
Channel and penetrated into the river through the western passes of the delts.

We complained about this condition but never could get any help, sc
in 1925 I moved my rice farwming to the Devers Canal Company and Farmed on
that canal until 1945 when I moved my farming eperaticns to Katy, Texas,
where I could get an underground supply of good water.

/s/3. M. Johnson
J. M. Johnson
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SWORN TO AND SUBSCRIBED BEFORE ME BY J. M. Johnson this the 22nd
day of Janusry, 1954,

/s/ Virginis L. Hewitt
Notary Public, Harris County, Texas

THE STATE OF mmsg
COUNTY OF HARRIS § | .

BEFORE ME, the undersigned authority, on this day personally
appeared J. M. Johnson, known to me to be the person whose name is subscribed
to the foregolng instrument and acknowledged to me that he executed the
same for the purposes and conslideration thereln expressed.

GIVEN UNDER MY HAND AND SEAL OF OFFICE this the 22nd dey of
January, 1954.

/s/ Virginia L. Hewitt
Notary Public, Harris County, Texas
Virginia L. Hewitt
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THE STATE OF TEXAS
COUNTY OF CBAMEERS

BEF{RE ME, the undersigned authority, on this day personslly
appeared E. L. Nolte, known to me to be a credible person, and vho, after
being by me firet duly sworn, upon his ocath deposes and says as follows:

My name is E. L. Nolte, I am 50 years of age and have lived at
AnahuacyuTex&qg since 1932,

I have farmed rice and operated lrrigation canels all of my life.
In 1932 I and three other men came to Anshuac and purchased the pumplrg plant
and canals of the old Lone Staer Canal Compeny, which properties were owned
at that tims by W. C. Tyrrell of Beaumont; Texas. We started operatlion in
1932 apd continued to cperate said cansl each and every yeasr until 1947 when
we sold the pumplng plant, water rights and canal system to the Chambers-
Liverty Counties Navigation District.

When we bought the canal system in 1932, the protection levee which
had been conetructed by previcus operators of the canal, between the Trinity
River and Turtle Bay was broken in several places. We repaired this levee
in 1935 and continued to keep it in repalr as long as we operated the cansl
system. This protection levee permitted us to hold a small emount of fresh
water in Turtle Bay which we could mix with the salty water from the river
and from Trinity Bay thereby permitiing us to operate on a limited scale.

We hed trouble with salt water each and every year while we
operated this canal system and in order to trace cut the scurce of this
trouble, we took samples of water in Trinity Bay at various locations in the
Bay during each of these pumping seasons. From this sampling of water we
Tound that the salt water difficulty was primerily caused from salt water ,
coming up the Houston Ship Channel and thence up the west side of Trinity Bay
and on in to the western passes of the river to points in the river north of
our pumping plant. On the out going tides a portion of this salt water
would pass by our pumping plant and then we would have to mix this water
with the water from Turtle Bay in order to obtain water for the watering of
the rice., Often times we would have to shut down entirely and wait for a
rain or a rise in the river.

Also from the samples of water taken from the Bay we also found
there wag a pool of fresh water that lay along the east shore line of
Trinity Bay andé on incoming tides this pool of water would come in to the
lower reaches of the Trinity River and to our pumping plant so we could
pump from this pool of fresh water until the tide started out again. We
depended a great deal on this pool of water.
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. The chambers-Liberty Counties Nevigation District was created in
1944 and immedistely started promoting navigation on the Trinity River.

They were successful in having the channel moved from the middle of Trinity
Bay to the east shore line thereof and obtained funds for its comstruction.
My associates and I realized that this weuld destroy the pool of fresh water
along the east side of Trinity Bay and upon which we had depended for a por-
tion of our supply of water; therefore, we considered it asdvisable to sell
out, the navigaticn district was interested in purchasing, so we so0ld the
system to the District. We dld not feel that we could comtinue to operate
this canal system in the face of the contirued deepening of channels by the
Federel Government and the promotion of this by the local district as our
water supply would be completely destroyed end still the laws of the state
would require us to furnish water to those who deslred to ferm rice on the
old canal system a8 originally established and extended.

/8/ E. L. Nolte
‘ E. L. Nolte

SWORN AND SUBSCRIBED TO BEFORE ME by E. L. Nolte this 26th day of
Januery, 1954. :

/s/ Bazel Gunn
Notary Public, Chambers County, Texas

THE STATE OF TEXAS{
COUNTY OF CHAMEERS{

BEF{RE ME, the undersigned authority, on this day persocnally
appeared E. L. Nolte, known to me to be the person whose name is subscribed
to the Toregoing instrument and acknowledged to me thait he executed the
same for the purpcses and consideration therein expressed.

GIVEN UNDER MY HAND AND SEAL OF OFFICE this the 26th day of
Jamuary, 195k. '

/s/Hazel Gunn
Notary Public, Chambers County, Texas

O
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