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LETTER OF TRANSMITTAL

DEPARTMENT OF THE ARMY
WASHINGTON 25, D.C.

IN REPLY REZFER TO;

September 10, 1962
Honorable John W. McCormack

Speaker of the House of Representatlves

Dear Mr, Spesker:

1 am transmitting herewith a favorable report dated 29 June
1962, fram the Acting Chief of Engineers, Department of the Army,
together with accampanying papers and illustrations, on & review
of the reports on the East Fork of the Trinity River, Texas, re-
quested by a resolution of the Committee on Public Works, House of
Representatives, adopted 15 May 1957.

Tn accordance with Section 1 of Public Law 534, 78th Congress,
and Public Law 85-624, the views of the Governor of Texas and the
Department of the Interior are set forth in the ineclosed communica-
tions. The views of the Departments of Agriculture and Commerce, the
Public Health Service and the Federal Power Cammission are inclosed
also, together with the reply of the Chief of Engineers to the
Secretery of Agriculture.

The Buresu of the Budget edvises that there is no objection to
the submission of the proposed report to the Congress; however, it
gtates that no cammitment can be made at this time as to when any
estimate of sppropriation would be submitted for construction of the
project modification, if authorized by the Congress, since thils would
be governed by the President’s budgetary objectives as determined by
the then prevailing fiscal sitvation. A copy of the letter from the
Rureay. of the Budget 1s inclosed.

Sincerely yours,

O‘-\Mr T
1 Inel (dup)

Rept w/accompg Cyius F. ¥

[IeLy) -
papers & illus Seeretary of the fomy
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EXECUTIVE OFFICE OF THE PRESIDENT

BUREAU OF THE BUDGET

WASHINGTON 25, D. G.
August 30, 1962

Honorable Cyrus R. Vance
Secretary of the Army
Washington 25, D. C.

Deer Mr. Secretary:

Assistant Secretary Schaub's letter of July 12, 1962, submitted the
proposed report of the Acting Chief of Engineers on the Bast Fork of
the Prinity River, Texas, in response to & resolution of the Committee
on Public Works of the House of Representatives, adopted May 15, 1957.

The Acting Chief of Engineers recommends, subject to certain require-
ments of local cooperation, modification of the existing project for
Trinlty River, Texses, to provide for enlargement of Lavon Reservoilr
on the Eest Fork for water supply and recreation, together with
channel works, improvements to levees, and drainage structures down-
stream from Forney Dam site. The Federal conmstruction cost of the
reservoir enlargement is estimated at $16,700,000, of which 85.1 per-
cent would be allocated to water supply purposes and reimburaed by
local interests, in accordance with the Water Supply Act of 1958, as
amended. The Federsal cost for construction of the levees, channels,
and drainage structures is estimated at $7,060,000, and the local
cost for lands, easements, and rights-of-way la estimeted at $380,000.
The stated benefit-cost ratios for the reserveir enlsrgement and the
channel improvement work are 2.0 and 1.3, reapectively.

I am authorized by the Director of the Bureau of the Budget to advise
you that there would be no objection to the submission of the proposed
report to the Congress. No comnitment, however, cen be made at thias
time as to when any estimate of appropriation would be submitted for
construction of the project modification, if authorized by the Congress,
since this would be governed by the Presideni's budgetery objectives as
determined by the then prevailing fiscal situstion.

Sincerely yours,

£ Fonctr Hfpnrt

E. Fenton Shepard
Acting Chief, Resources and
Civil Works Division
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COMMENTS OF THE GOVERNOR OF TEXAS

ExeEcuTivE DEPARTMENT
AUSTIN 11, TEXAS
PRICE DANIEL

GOVERNOR March 30, 1962

Lit. General W, K. Wilson, Jr.
Chief of Engineers

United States Army
Washington 25, D, C.

Dear General Wilson:

Thisg will supplement my letter of February 20, 1962, concern-
ing your proposed report on the East Fork of the Trinity River and
Tributaries, Texas. :

I am pleased to transmit herewith copy of an Order adopted by
the Texas Water Commission relating to this pro_]ec.t. I concur in the

Gommission findings and recommendations, .

Sincerely your s ,

o 2

PD:gs
Enclqsure

ce: Hon, Joe D, Carter, Chaifman
Texas Water Comission
Capitol Station, Box 2311
Austin 11, Texas



TEXAS WATER COMMISSION

AR GRDER approving the fesmibility
of the Uaited Stotes Army Corps
of Enginesrs Epat Fork of tha
Trini{ty River and Tridbutsrias,
Texas, Froject.

BE IT CRDERED BY THE TLEAS WATER COXMISSION:

Bactlion 1. Statement of authority. Arcicle 74722, Vernon's
Armotated Civil Statutce of Texas, providas that upon receipt of
sny engincering repert subzitted by a Federsl Agency asceking the
Governor's spproval of & Federal Project, the Texas Watsr
Coznicsion shall study and male recemendaticns to the Governor
a8 to ths feasibility of the Federal Project. The Cocmission
shall crugze a public hearing to be hald to receive the viows of
paracas or groups who mipht be effacted sheuld tha Federal Profect
be {n{tisted aud ccopletad.

Boctien 2, Statcoent of Jurisdicticn. (a) By lattar dsted
Pabrusry 20, 1962, the Honcrable #fce Daniol, Governor of Texas,
recunated the 'r.i;i'-. Water Cooralgaion to review the report of thw
Chief of Engineers, United States Arcy, covaring the Last Fork of
the Trinity River and ‘frib_utarha. Texss, Projact, entitled
miw‘u! Peprcte em Trinfty River ernd Tritntaries, Tevss
Coverior Eant Fork Weterr“~d, to antor fts srder finding saild
project to be fesaible or not fassidle. (b) In scoordance with
Article 7472s, tha Coznlesion cauzed a public hesring, after dua
netice by publication, te be bald on March 23, 1982, et $:100
o'clock a.m., In tha auditoriun of the Watar Tyestoant Plant of
North Texss Municipal Water District mear Wylis, Tsxzas, sn tha
East Fork of the Trinity River and Iridutoriss, Texas, Project,
and at which time all thoka interestsd or who wmiy be affectad -

should the project be iniristed and couplated wure raquested 2o - .

‘comes forvard and givs testicony.



Sectirn 3. Aftar fully considering all the evidence and
exhibita presented by parsons and groups who may be affected
should tha Faderal Project be initisted and completed, i{ncluding
the matters sat forth in Section & of Article 7472e, the
Comnfesion £inde that tha project is feasible and that tha public
intereat will be served therebdy.

Saction &. It is further ordered that a certified:copy of
this Order be transmitted te the Governor.

Section 5. This OCxrder shall take effect on tha 23rd day
of Marxch, 1962, the dete of its pagsage, and it is so ordered.

SIGREL IN THE IRESENCE OF THE
TIXAS WATER COMISSION

s/ Joe D. Carter
o€ U, Carter, an _

ATTEST:

a/ Ben F. looney, Jr.
. WY " g wROXSTAYY

T certify that the foregoing order was sdopted by the
Texas Water Comission at a meeting held on tha 23rd day of
March, 1962, upon moticn d! Coctaissionar Beckwith, ssoondsd by
Chairman Cavtar, Commiisaioner Beclwith voting "aye", Chairmen
Carter voting "aye", and Cornissioner Dant baing abssnt and
axlcuud.

‘gf ﬁep E! looneys Jr.
ik & swanidif gy HEw g Creabaxy.
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STATE OF TEXAS i |
COUNTY OF TRAVIS §

I, Ben F. Leoney, Jr., Secretary of the Texas Water
Coumisaion de hereby certify thet the foregoing £s & twue and
correct copy of sa order of sald Commission, the originel of
whifch ie £iled iIn the permenent recorda of azid Commisaion,

' G6iven under my hend and the seal of the Texas Water -
Comnfgaion, this the yfday of ¢ AeDey lP;é_’;

il



COMMENTS OF THE DEPARTMENT OF THE INTERIOR

UNITED STATES :
DEPARTMENT OF THE INTERIOR

OFFICE OF THE SECRETARY
WASHINGTON 25, D\, C.

Lt, General Walter K. Wilson, Jr. May 11, 1962
Chief of Engineers

Department of the Army
Washnington 25, D. C.

Dear Gencral Wilson:

This is in reply to your letter of February 13, transmitting for our
commeits a Review of Reports on Trinity River and Tributaries, Texas, .
covering the Bast Fork Watershed. The recommended plan provides for
enlargement of Lavon Reservoir for water supply and recreation, to-

~ gether with channel works and improvements to levees and drainage
structures downstream from Forney Dam site.

The Bureau of Mines repérts that filood-control advantages that could
arise From the proposed construction could be benecficial feor the con-
tinuation of important present and future mineral production nearby.

The Geological Survey notes that the proposed construction would re-

quire the rehabilitation of streamflow stations and establishment of

Cone or more new stations on the East Fork and the reservoirs, to pro-
¥ide information necessary for reservoir opsration, 2 need which the

report recognizes.

The Fish and Wildlife Service reports that the project will result in
minor losses to upland-game and fur-animal habitat and populations,
and that sport fishing will be insignificantly benefited; and that
while waterfowl resting habitat and hunting wiil be increased on the
reservoir, hunting opportunities and feeding habitat will be substan-
tially reauced on now seasonally flooded Bottom lands downstream from
Lavon rescyvoir.

The Review of Reports does not specify the extent to which the proposed
enlargement of Lavon Reservoir will inundate existing recreational

areas or installations, nor does it detail proposed acreages and instal-
lations to replace those lost through imundation. We recommend adequate
land acquisition along the shoreline of the enlarged reservoir to
accommodate the rapidly increasing population and trend toward urbani-
zation in the four-county area tributary to the Lavon Resexvoir, in line
with the newly announced policy of the Departments of the Army and the
Interior relative to reserveir project lands.

We appreciate the opportunity of presenting our views.
Sincerely yours,

I

Agsistant Secretary of the Interior
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COMMENTS OF THE DEPARTMENT OF AGRICULTURE

DEPARTMENT OF AGRICULTURE
WASHINGTQN 25, D. C.

May 21, 1962

Honorable Elvis J, Stahr, Jr.
Secretary of the Army

Dear Mr, Secretarys

This 18 in reply to the Chief of Engineers! letter of February 13, 1962,
transmitting for our review and comment his proposed review survey report
on the Trinity River and Tributaries, Texas, with respect to the East
Fork Watershed. .

The report recommends that the authorized project for the Trinity River
and Tributaries be modified to provide for the enlargement of the existing
Lavon Reservoir on the East Fork of the Trinlty River. The proposed modi-
fication will increasa water supply storage in the reservoir from 100,000
acre-feet to about 362,000 acre-feet. The report also recommends improve
ment of the channel of the East Fork dowmstream from the Forney Dam eite
together with improvement of levees and drainage culverts in the seven
leves districts in this area,

 The data presented in the repcrt indicate that the additional conservation

storage will partially meet the present and increasing needs for municipal
and industrial water supply for the expanding urban complex in the East
Fork and Dallas areas. It does not appear that the stored waters will be
available for the irrigation of agricultural crops. According to the
report, agricultural lands and improvements in the flood plain below the
Lavon Reservoir have sustained significant flood damages due to inadequate
channel capacities. It appears that the recommended channel and levee
improvements will beneflt apgricultural production by affording a measure
of flood protection to the lands in the flood plain.

The report states that the Soil Conservation Service of this Department
18 carrying out a program of runoff and waterflow retardation and soil
erogion prevention under the provisions of the 1944 Flood Control Act
(Public Law 534, 78th Congress, as amended and supplemented). The report
recognizes that this program has significant effects on water resowrces
development in the Trinity River Basin.

The report states with respect to the effects of the program of land
treatment and structural measures on water yield at the Lavon Reservoir
that such measures have depleted the natural runoff at the reservoir by
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about 10 percent in recent years, The report further estimates that the
proposed program will result in an additional 17 percent decrease in
natural runoff during the next 50-year period, These estimates indicate
~that by the year 2010 a total decrease of ebout 27 percent in the natural
runoff 1s sttributed to a substantially complete program of land treatment
and structural measures in the watershed above the Lavon Reservoir.

The Department of Agriculture strongly objects to the inclusion in the
report of such unsubstantiated and erronecus estimates with respect to

the effects of the upstream program on water yilelds in the Trinity River
Basin, The effects of land treatment measures on streamflow have been
studied intensively in a number of recent investigationa. The Agricultural
Research Service, the Soil Conservation Service of this Depariment, and
the Buresau of Reclamation are Just now concluding a water yield procedures
study involving four years of intensive inveatigation of this problem. The
objective of the study has been to develop methodology to estimate the
effects of conservation treatments on sitreamflow. This Cooperative Study
Group of specialists in thia field have not heen able to find any quenti-
tatively significant evidence that streamflow in major rivers and tribu-
tarles is affected by the conservation use and treatment of land,.

An empirjcal wvalue has been used for the design of some reservoirs to
estimate the depletion in matural streamflow resulting from conservation
meesures in the watershed. The U, S, Study Commlssion, Texas River Basins,
eonsidered such effects and the Bureau of Reclamation developed esatimates
of streamflow depletions for use in the formulation of the program for the
Texas River Basins., These theoretical estimates above the proposed Forney
. Reservoir attribute a 2 percent depletion in water ylelds for the present
and an estimated 9 percent depletion for conditions which are expected to
prevail in the year 2010. Since there are mo gage records of any length
above the Lavon Reservoir, the astimates for the Forney Reservoir might be
considered comparable to those for the area above the Lavon Reservoir. The
two areas are similar in physiographic features and in the amount of conser-
. vation measurea applied.

It is our understanding that the Corps of Engineers concurred in the
estimates of water yield depletions which might be attributed to upstream
ocongervation measures developed for the U. S. Study Commission, Texas River
Bagina, The Department of Agriculture considers that the independent
estimates of streamflow depletion used by the Corps of Engineeras in the
subject report are not supported by existing data or reasonsble assumptions
and, therefore, do not represent a valld analysis of the effects of conser-
vation treatments on streamflows,

The report states that the flood problem in the reach downstream from the

Forney Reservoir is principally the result of small channel capacity,
unregulated releasss tributary to the problem area from existing and
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planned floodwater detentlon reservoirs of the Soll Conssprvation Serviee,
and floodflows originating in the uncontrolled areas dowmstrsam from Laven
Dam, The Soil Conservation Service has made a hydrologle study of the
Past Fork Watershed based on the flood of April 1942, which is the design
flood used by the Corps of Engineers in determining the amount of flood
storage required in the lavon Reserveir. This estudy assumed thait complete
congservation treatment was in place on the lands above the Yavon Reservoly
and between this reservoir and the Rockwall gage. The study also assumed
that there would be releases from floodwater rstarding structures both
above and below the Lavon Reservolr and that there would be discharges from
the Lavon Reservolr whenever the gage at Rockwell indicated & discharge of
less than 1800 cuble feet per second,

The Soil Conservation Service analysis, based on these assumptions, indicated
that there would be & need for 0,04 inches of additional flood storage to
provide an acceptable level of protection for the April 1942 flood. Therse-
fore, it appsars that the conclusion in the report that flooding in the
reach downstresm from the Forney Reservoir may be attributed in part to
unregulated releases from existing or planned floodwater retarding structures
of the Soil Conservation Service 1s not walid,

The Chief of Engineers may wish to review the hydrologlc :ualysis used inm
the report to estimate additional improvements needed to reduce flood
damage, It appears that such a review should fully consider operational
releases of stored floodwaters in the Lavon Reserveir along with other
factors which influence river stages. The Soil Conservation Service of this
Dopartment will be pleased to provide the data it has available for such a
raview,

Thank you for providing this report for our review,

o youz W’
Frank J. Welch |
Asslstant Secretary

xvi



LETTER TO THE SECRETARY OF AGRICULTURE

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

M REPLY REFER TO

ENGCW-PD ' - 21 June 1962

The Honorable Orville L. Freeman

The Secretary of Agriculture

Dear Mr. Secretary:

This 1s in reply to the Assistant Secretary of Agriculturels
letter of 21 May 1962 commeniing on my proposed report on the Trinity
River and Tributarles, Texas, Fast Fork Watershed.

The Assistant Secretary commented concerning depletion of the
natural runoff during the next 50.year peried dues to land trestment
end structural measures in ths wetershed, and indlcated that the
percentage of depletion used in our report differsd conslderably
from the percentage developed by the 3o0il Conservation Service and
the Bureau of Reclamation and adopted for use in the report of the
U. S. Study Commisslon, Texas River Basins. The yleld computations
under existing conditions used in our report wers based on observed
flows at gagss In the watershed for the periocd 1951-1957. Accordingly,
it was assumed that any depletion in natural runoff at Lavon Reservoir
that could be attributed to the Soil Conservation Program in exlstence
at that time would be reflected in these flows. Therefore, I consider
that the reservoir yield under present conditlons is correct regardless
of what percentage depletion in natursl runoff may be assumed. In
making any estimates of future depletions, the percentage will depend
upon the period of anelysls used to aerrive at the result. Based on
information in the report of the U. S. Study Commission, the reduction
in water resources for the pericd from 1958 to 2010, with the Soll
Congervatlon Program completed, would be 7 percent using an average
of resocurces available from 1941 through 1957; however, 1i would be 17
percent using the resources for the critical period July 1951 through
Februery 1957. The latter figure was used in our report since only
the reduction that occurs during the critical drought perlod will affect
the dependeble reservoir yield. I consider it proper to furnish local
interests sponsoring the conservatlon storage space with data on the
firm yleld of the reservoir that wotlld be avallable durlng a recurrence
of the most critical drought rather than during sn average period.

. xvii
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With respect to the cause of the flood problem in the reach down-
stream from the Forney Dam site, it is the intent of our report to
. indicate that the flood problem is caused, in part, by lnadequate channel
capacity which is insufficlent to contain a reasonable amount of flood
runoff from the uncontrolled area downstream from Lavon Dam in combina-
tion with the unconirolled releases from existing and planned flood
detention reservoirs of the Soil Conservation Service and the planned
flood releases from Lavon Reservoir. Aporopriate revisions to more clearly
reflect the foregoing have besn made 1n the report of the District Engl-
neer, and no further hydrologic study or analysis is believed necessary
at this time. '

4 copy of the Assistant Secretary's comments will accompany my
report when it is transmitted to the Congress.

Sincerely yours,
{5igned)

W. K. WILSON, JR.
Lisutenant Genersl, USA
Chief of Engineers
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COMMENTS OF THE DEPARTMENT OF COMMERCE

THE UNDER SECRETARY OF COMMERCE
FOR TRANSPORTATION

WASHINGTON 25

March 14, 1962

Lieutenant General W, K. Wilson, Jr., USA
-Chief of Engineers

Department of the Army

Washington 25, D. G,

Dear General Wilson:

As requested in your letter of February 13, 1962, I am transmitting
herein the comments of the interested Department of Commerce agencies
on your proposed report on the "East Fork of Trinity River and '
Tributaries, Texas.

The Coast and Geodetic Survey advises thaf primary horizontal and
vertical control have been established adjacent to the project area,
They feel that the control monuments will not be endangered by the
construction of this project or by subsequent inundation. The Coast
and Geodetic Survey asks that any vertical control surveys performed
"by the Corps of Engineers im conjunction with this project be monu-
mented and connected with the existing primary control netwerk.

The Bureau of Public Roads notes that the construction of the Lavon
Reservoir will require the relocation of several State highways and
that these relocations will be performed at Federal expense 4s a part
of the construction of the project. It is assumed that the reconstruc-
tion of these highways will be coordinated with the Texas State Highway
Department.

The Bureau of Public Roads review also indicates that the proppsed
channel improvement work will require the alteration of several high=-
way structures. One is on the Federal-aid primary system and one is
on the Interstate System. Since this work has been made a part of the
local contribution to the project, it is necessary to reemphasize the
fact that Federal-aid highway funds cannot be used to finance the
bridge reconstruction mecessiltated by the chammel improvement.

Your courtesy in providing a copy of this report for our review is
appreciated,

Sincerely,

Sk L. et

g“clarence D. Martin, Jr.
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COMMENTS OF THE PUBLIC HEALTH SERVICE

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE WASHINGTON 25, I, C,

BUREAVU OF STATE SERVICES ) Refer to:

April 19, 1962

Major General Welter K. Wilson, Jr.
Chief of Engineers

Department of the Army

Washington 25, D. €.

Dear General Wilson:

This is in reply to your letter of February 13, 1962, requesting
comments on the U. S. Army Engineers' Report on the Trinity River
and Tributaries, Texas, covering East Fork Watershed.

Water supply snd pollution control aspects of the project have been
covered in the Public Health Service report included in Appendix IV.
We recommend that the potentisl yleld of the Lavon Reservolr be de-
valoped to the maximum extent consistent with construction limltations.

With regard to vector control, we recommend that: (1) Recreastional
areas be located where potential for mosguito production is low;

{2) adequate provisions be made for proper storage, collection, and
disposal of garbage and refuse to prevent harborage of noxious

insects and rodents; (3) paths, trails, etc., be kept cleared of
brush and weeds to reduce the likellhood of tick infestation; and

(4} that provisions be made for supplementsl use of ilnsecticides

and rodenticides where adequate vector control is not achieved through
preventive measures.

The opportunity to review the report 1s appreciated. We stand ready
to provide further consultation concerning vector control.,, water
supply and pollution control aspects of the project on your request.

Sincerely’yours”

/%523Zéf/Lij;/ij;;ZzodLél_m*

Keith 8., Krsuse
Chief, Technical Services Branch
Division of Water Supply and
Pollution Control
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COMMENTS OF THE FEDERAL POWER COMMISSION

FEDERAL POWER COMMISSION
WASHINGTON 23

April 13, 1962

Lieutenant General W. K. Wilson, Jr.
Chief of Engineers .

Depeartment of the Army
Weshington 25, D. C,

Reference: ENGCW-FD
Dear General Wilson:

. This 18 in reply to your letter of Februavy 13, 1962 inviting
comments by the Commission relative to your proposed report and %o .
the review reports of the Board of Engineers for Rivers and Harbors
and. of the District and Division Engineers on the East Fork of the

Trinity Rivér and Tributsries, Texas.

The reports of your Department recommend enlargement of the _
. existing Lavon reservoir on the Eest Fork of Trinity River for weter
' gupply end recreation, together with chemanel works and improvements
to levees snd drainage structures. The federal construction cost of
the Lavon reservolr enlargement is estimsted at $16,700,000, of vhich
85.1 percent, amounting to $1k,215,000 on the basls of current prices,
would be repaid by local interests for weter supply puxrposes. :

The Levon project, completed In 1953, provides a storage ca-
pacity of 275,600 acre-feet for flood control and 100,000 acre-feet
for waker supply. The comments of the Commd ssion with respect to
the power potentislities of the project ss consiructed were treng-
mitted to the Secretary of the Army on Jume 25, 1948. In thet let.
ter the Commission expressed the view that the powey. potentlalities
of the projeéct were smell and economically infeasible of devalop-
ment. , .

The Commission steff has reviewed the current reports of your .-
Depertment and hms considered the opportunitles which the enlarged
Levon project would provide for the development of hydroelectric
power. Assuming thet the water yleld from the enlarged water supply
storage capacity of 362,300 scre-feet could be utilized for power
development, it is estimated that the project could provide sbout
1,500 kilowatts of dependsble capacity and approximetely 10,000,000

kilowsti-hours of electric energy annually. The studles show that
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the cost of developing vhis relatively emall power potentlel, ex-
clusive of any part of the storpge costa, would greatly exceed the
power benefits, It 13 wmdersicod, noreover, that all or a substan-
tisl pexrt of the fiwm weler yleid mmm be pumpad out of the reser.
voir for water supply purposes.

Accordingly, the Commission concludes that power development is
not sconomically feaaibls &b the anlapzed lavon project. :

Binoeraly yours,

@M

agugmeph G, Bwldler
Ol rosn
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EAST FORK OF THE TRINITY RIVER, TEXAS

REPORT OF THE ACTING CHIEF OF ENGINEERS, DEPARTMENT
OF THE ARMY

HEADQUARTERS
DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON 28, D.C,

ENGCW~FD 29 June 1962

SURJECT: Bast Fork of Trinity River, Texss

TO: THE SECKETARY OF THE ARMY

1. I submit for transmission to Congress the report of
- the Board of Engineers for Rivers and Harbors, accompasnied by the
reports of the District and Division Engineers, on the East Fork
of Trinity River, Texas, in response to a resolution of the
Committee on Public Works of the House of Representatives, United
States, adopted 15 May 1957, requeating the Board to review the
report on Trinity River and Tributsries, Texss, published in House
Document Number 403, Seventy-fifth Congress, first session, and
other pertinent reports, with a view to determining whether im-
provement of the East Fork of Trinity River for flocod control and
allied purposes, including modification of Lavon Reservolr, is
advisable at this time, The report considers the advisability of
modifying the existing Levon Reservolr, and providing loeal flood-
protection improvements in the East Fork of Trinity River watershed.

2. The Pistrict and Division Engineers recomnend enlargement
of Lavon Reservolr on the East Fork of Trinity River for water supply
and recreation, together with channel works and improvements %o
levees and dralnage structures downstream from Forney Pem site, all
subject to certain regquirements of locel cooperation.

3. The Federel construction cost of Lavon Reservolir enlasrge-
ment is estimated st £16, 700,000, of which 85,1 percent, amounting
to $14,215,000 on the basis of current prices, would be repayed by
locel interests for water supply pursusnt to the provisions of the
Water Supply Act of 1958 es smended. The additional annuasl cost
for cperaticn, meintenance, and replacements chergeable to the
enlerged reservoir 1s estimeted at $8,200, of which 80.5 percent,
emounting to $6,600 annually would be the non-Federsl cost, and
31,600 would be Federal. The estimated first cost of channels,
levees, and drainage structures is $7,440,000, of which 7,060,000
would be the Federsl cost for comstruction, and $380,000 would be the



non-~Federal cost for lands, easements, rights-of-way, and relocetions
gnd modifications of vtilities.

Y,  The initial Federal cost for construction of all of the
measures recommended is estimated at §23,760,000, The ultimate total
net cost to the United States, after finsncial participation by lccal
interests, is estimated at §9,545,000 for construction and §1,600
anmally for maintenance, operation, and replacements.

5. The Board of Engineers for Rivers end Harbors concurs in
general in the views and recammendations of the District and Division
Englineers, and, subject to certain prescribed conditions of local
cooperation, recommends the improvements essentially as plenned by
the reporting officers.

£, As pertains to repayment of the project costs sllccabed o
the water supply function, it should be clear that pursuant to the
provisions of the Water Supply Adct of 1958, as emended, not more
than 30 percent of the total estimeted cost of the project may be
allocated to anticipated future demends, and thet local interests
shall, prior to inltiaticn of construction, egree to pay the project
costs allocated to water supply provisions for present demand. With
this qualification, I concur generally in the recommendations of the
Board.

= A T
o Citian (e

 WILLIAM F. CASSIDY //
Major General, USA
Acting Chief of Engineeps



REPORT OF THE BOARD OF ENGINEERS FOR RIVERS AND HARBORS

CORPS OF ENGINEERS, U. 8. ARMY
BOARD OF ENGINEERS FOR RIVERS AND HARBORS
WASHINGTON 25, D. C.

ENGBR 25 January 1962

SUBJECT: East Fork of Trinity River, Texas

T Chief of Engineers
Department of the Army

1. Authority, --This report is in response to the following
resoclution adopted 15 May 1957:

Resolved by the Committee on Publie Works of the
House of Representatives, United States, That the
Board of Engineers for Rivers and Harbors be, and is
hereby, requested to review the reports on the Trinity
River and Tributaries, Texas, published in House
Document 403, T5th Congress, First Session, and other
pertinent reports with a view to determining whether
improvement of the East Fork of the Trinity River for
Flood Control and allied purposes, including the modi-
Fieation of lavon Reservoir, is advisable at this time.

It considers the advisability of modifying the existing Tavon Reser-
volr and providing local flood-protecticon improvements in the Bast
Fork of Trinity River watershed.

2. Basgln description. --The East Fork watershed ineludes paris
of the eastern and northeastern metropoliten area of Dallas, Texas.
It has & length of about 70 miles 1in & morth-south direction, =
maximmn width of about 30 miles, and & drainage area of 1,309 square
miles. Topography of the watershed varies from gently rolling in
the upper parts to relatively flat in the lower part. The average
anmial precipitation over the watershed is 39 inches. The Lavon
Dsm is at river mile 55.9 and the city of Dallas is planning a
large dam at the Forney site, mile 31.8. Channel capacity of the
river diminishes from about 1,200 cuble feet per second at the
Forney Bam site to about 50C cuble feet per second in the lower 10
miles. The stream is affected by backwater from the Trinity River
in the downstresm 5-mile reach. The economy of the watershed 1s
well balanced between farming and livestock rsising and highly
diversified industrial developmwent in the Pallas, Garland, and
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McKinney areas. However, there are Indications that urbanization
in the Dallaeg metropolitan area is expanding eastward which may
require a higher order of land use in the watershed, either through
more inmtensive agricultural pursuits or urban development.

3. Existing improvements.-JEhe only Corps of Engineers
project in the watershed is the Lavon Dam and Reservolr, which
became cperational in 1953. The project controls a drainage area
of 77T square miles from floods up to the maximum of record,

April 1942, and provides storage of 100,000 acre-feet for water
congservation. The Soil Conservation Service, Department of Agri-
culture, has planned ebout 193 small reserveirs upstream from lavon
Reservoir, of which 63 are completed; and about 58 downstream from
the lLavon Reservolr, of which 37 are completed., The Forney Reser-
volr 1z planned by the city of Dalles to provide 490,000 acre-feet

of storage, of which 466,000 is for water comservation and 24,000

is for sediment. ILocal interests have formed nine levee districts
downatream from Lavon Dam,. two of which will be imundated Dy the
Forney Reservoir. The levees in these distriets protect areas rang-
ing from 663 to 12,130 acres from floods ranging from 17,000 to
50,000 cubic feet per second. Because of thelr inadequate grade and
cross pection; most of the levees have failed cne or more times since
thelr construction in the period 1918-1927. Since 1944, the Federal
Government has- expended $831,100 in emergency repsirs, of which about
$656,000 ves for the seven districts downstream from the Forney dam site.

L, Water-resource problems.--The flood of Aprii-June 1957,
the largest on the watershed since the Lavon Reservolr became oper-
ational, confirmed three previously foreseenproblems: Iavon Reser-
volr controls insufficlent drainage area to prevent downstream
flooding with the present channel capacity and levee heights; the
channel capacity is insufficient to permit emptying the reservoir
in a reasonable time, and for timely discharge of interior drainage
in the leveed areas through the inadeguate gravity outlets; and the
height of levees are insufficient to withstand the uncontrolled run-
off below Lavon Reservoir, even with the channel improved to shorten
the reservolr emptying time.

5. The United States Public Health Service conducted a study
and prepared a report on the muniecipal and industrial water usage
and future needs for the Fast Fork and Dallas areas. The report
indicates that about 16.2 million gallons per day was used in the
area in 1959, that about 83.2 million gallons per day will be re-
quired by the year 2010, and that about L6 million gallons per day
from additional reservoir storage, together with available ground
water of 3.6 million gallons daily, would provide the necessary needs
by the year 2010.



6. Improvements desired.--Representatives of the North Texas
Municipal Water District, the State agency contracting for the
existing 100,000 acre=feet of conservation storage in Lavon Reser-
voir, have requested that the conservation storage in the project
be increased by at least 280,000 acre-feet. Other local interests
have requested consideration of enlarging the project for additionsal
flood control and water conservation, and have requested East Fork
chamnmel improvements downstream from Lavon Dam. Representatives
of the city of Dallas have requested that any plan developed for
the East Fork not interfere with the proposed Forney Reservoir.
Local interests have indicated willingness to comply with the
requirements of local cooperation.

7. Improvements considered.--The District Engineer investi-
gated additional storage for flood control and water supply in the
Lavon Reservoir, a combination of ILavon with an upstream gite near
Farmersville, and a combination of Lavon and Forney Reservoirs.

He finds that additional flood-control storage in the watershed is
not economically Jjustified. He further finds that, although sll
alternative plans for additional water-supply storage are economi-
cally Justified, enlargement of the Lavon Reservoir is the least
costly for the quantity needed. However, because of foundation
conditions at Lavon Dam, the District Engineer proposes to increase
the reservolr capacity by 262,300 acre-feet instead of 280,000 as
requested by local interests. This will yield about 46 million
gallons per day additional water supplies. For the flood problem
dowvnstrean from the Forney Dem site, he finds that channel improve-
ment and raising and strengthening of levees together with replace-
ment of culverts through the levees asre each independently justified.
Based on July 1961 prices, the cost of enlarging the Lavon Reservoir
is estimated at $16,780,000, of which $80,000 is preauthorizaetion
study costs. The annual charges are estivated at $638,500, of which
$8,200 is for replacement of parts included in the existing project.
The annual benefits are estimated at $1,305,000, of which $1,005,000
is for water supply and $300,000 is for recreation. The benefit-
cost ratio is 2.0 based on a 50-year pericd of analysis. Data
relative to economic justification of the separate features for
local flood protection downstream from Forney Dam site are given in
the following tabulation. The anrmual benefits shown are all damages
prevented to crops, agricultural property, and public transportation
facilities.




Channel Levee and Culvert

Ttem : Improvements : Tnprovements

First cost : $6,095,000 :  $1,365,000

Preauthorization sbudy costs : (15,000) : (5,000)
Anmual charges : 241,200 49, koo

Maintenance and repair : (20,000} : (Wo additional)
Annual benefits : 265,000 121,400
Benefit-cost ratic (50-year period : :

of analysis) : 1.1 2.1

The channel improvement would provide for non-damaging flows of
5,000 cubic feet per second. The levees would be designed to pass
53,000 cubic feet per second with a 2-foot freeboard and the cul-
verts would carry runoff of a 50-year frequency colncident with
discharges in the improved river channel of 5,000 cublc feet per
gecond for not more than 3 days. The IMstrict Engineer recommends
hig plan, sebject to certain conditions of local cooperation. The
Divisior Engineer concurs.

8. Publlc notice.--The Divislion Engineer issued & public
notice stating the recommendations of the reporting officers and
affording interested parties an opportunity to present addifiovnal
Information to the Board. The only commumication received was
from an official of the Borth Texas Municipal Water District
reaffirming the intent of the district to sponsor the water-supply
storage in Lavon Beservoir.

Harbors.

Views and Recommendations of the Board of Engineers for Eivers and

9. Views.,~~The Board of Engineers for Rivers and Harbors
concurs in general in the views and recommendations of the report-

ing officers. The Board notes that the 50-year outlock for municipal

and industrial water supplies in the service area indiecates a need
for additional storage for that purpose. It further notes that the
spongors have requested such storage. The Board agrees that the
proposed local-protection works are needed and are Justified. The
requirements of local cooperation are appropriate, except that
loecal interests should hold snd save the United Gtates free from
water-rights claims due to modification and operation of Tavon
Reservolr for water supply.

10. Recommendations.--~The Board therefore recommends that the
existing project for Trinity River and tributaries, Texas, be modi-
fied to provide for:




a. Enlargement of the Lavon Reservoir on the Fast Fork.
of Trinity River for water supply and recrestion at an estimated
additional Federal cost of $16,700,000 for construction, and

- $8,200 additional aunuslly for operation, maintenance, and major
replacements, to increase the water-supply storage from 160,000
acre-feet to about 362,300 acre-feet;

b. TImprovement of the channel of the East Fork of
Trinity River, Texas, downstream from the Forney Dam site to
provide a capacity of 5,000 cubic feet per second below damage
levels in the leveed areas, at an estimated Federal cost of
$5,720,000 for construction;

¢. Improvement of the levees snd drainage culverts in
the seven levee districts downstream from the Feorney Dam site to
provide protection from a discharge in the river of 53,000 cubic
feet per second as confined by the levees, and with the provision
that the lmproved river channel be operable upon completion of
the levee improvements, at an estimeted Federal cost of $1, 340,000
for eonstruction; and

d. That the foregoing be accouplished generally in
accordance with the plan of the District Engineer and with such
rodifications thereof as in the discretion of the Chief of Engi-
neers nay be advisable: Provided that prior to construction
responsible local interests give assurances satlsfactory to the
Secretary of the Army that they will:

(1) With respect to the Lavon Reserveir:

_ (2) Make demands for the use of the additional
watersgupply storage in the project within a period which will
permit paying out the costs allocated thereto within the life of
the project, as determined by the Chief of Engineers, in accordsnce
with the provigions of the Water Supply Act of 1958 as amended;
such costs presently estimated at 85.1 percent of the total con-
struction cost, amounting to $14, 215,000, end 80.5 percent of the
additional amaual malntensnce, operation, and major replacement
costs, amounting to $6,600, with such modification in these amounts
as may be necessary to reflect adjustments in the storage capacity
for water supply and other purposes; and

(b) Hold and save the United States free from all
water-rights claims resulting from construction and operation of
the project.



{(2) With respect to the local-protection projects:

_ (a) Purnish without cost to the United States
all lsnds, easenments, righis-of-way, and spoil-disposal areas
neceagsary for construction of the projects;

(b} Hold and save the United States free from
damages due to the construction works;

(c) Bear the expense of relocating and altering
highways, highway bridges (except underpinning), utilities, bnild-
ings, interior dralnage facilities, pipelines, and other structures
(except railroad bridges and approaches);

(d) Prescribe and enforce regulations satis-
factory to the Becretary of the Army to prevent encroachment on
the improved channels and floodways; and

\ (e) Maintain and cperate all the works after com-
pletion in accordance with regulations prescribed by the Secretary
of the Army.

11. Of the Federal construction cost of $23,760,000 for the
recommended works, the net cost to the United States is estimated
at $9,5¥5,000 after reimbursement by non-Federal interests of the
costs allocated to water .supply. The net inecrease in annual cost
to the United States for operation, masintenance, and major replace-
ments at Lavon Reservoir 1s estimated at $1,600,

FCR THE BCARD:

KEITH R. BARNEY
Major General, USA
Chairman



REPORT OF THE DISTRICT ENGINEER

REVIEW OF REPURTS
ON
TRINITY RIVER AND TRIBUTARIES, TEXAS
' COVERING
EAST FORK WATERSHED

SYLLABUS

The District Engineer finds from his investigations that a
gerious flood problem exists on the Fast Fork of the Trinity River
downstreem from the Forney Reservoir project (river mile 31.8) where
a highly developed agricultural area is subject to frequent and pro-
longed flood conditions and to congidersble flood damages; and that
an important water supply problem is evident for the East Fork and
adjacent metropoliten Dallas areas. He finds that the flood problem
is due to (a) the inadequate capacity of the East Fork chennel which
is insufficlent to contain uncontrolled flows originating downstream
from Lavon Dem (river mile 55.9) coupled with sustained flood releases
from the existing Lavon Reservoir project, and to permit, concurrently,
the adequate discharge of ponded floodwater within the leveed areas
along the East Fork; (b) inade uate levee-gluice facilitiles for the
existing levee systems; and (c) inadequate floodway capecity afforded
by exlsting levee systems which provide only partial flood protection,
and as a result, the existing levee systems are subject to fregquent
overtopping and failure.

_ The District Engineer conciudes that the flood problem can best
be golved by channel and levee improvement works along the East Fork
dowvnstream from the Forney Dam site and that the water supply problem
can best be solved by modification of Lavon Dam and Reservoir %0 pro-

vide additional water conservation storage. He concludes further
that there is an immediate need for the above-mentioned improvements
and, that they are fully Justified.

Accordingly, the District Engineer recommends that the existing
project for Trinity River and Tributaries, Texas, be modified to pro-
vide for construction of channel and levee Ilmprovement works on the
East Fork of the Trinity River downstream from the proposed Forney
Dam generally as outlined in this report at an estimated Federal con-
struction cost of $7,060,000, subject to certain conditions of local
cooperation; and that the existing project be modified further to
provide for enlargement of the existing Lavon Reservolr project on
-the East Fork of the Trinity River for additional water conservation
and recreation purposes as cutlined in the report at an estimated
additional Federal construction cost of $16,700,000 and an increase
of $3,200 in annual maintenance and operation costs, subject to the
conditions that local interests reimburse the United States for the
project costs allocated to water conservation.
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U, 8. ARMY ENGINEER DISTRICT, FORT WORTIH
CORPS OF ENGINEERS
FORT WORTH, TEXAS
Novermber 1, 1961

SUBJECT:* Review of Reports on Trinity River and Pributaries, Texas,
Covering East Fork ¢f the Trinliy Rlver Watershed

THRU ; Division Englneer _
U. 8. Army Englneer Pivislon, Southwesiern
Dalles, Texas

70! Chief of Enginesrs
Department of the Army
Waghlngton, D. C.

INTRODUCTION

1. AUTHORITY.- This review report is submitted in response to .
the following congressliopal resolution adopted May 15, 1957:

"Resolved by the Committee on Public Works of the House of
Representatives, Unlted States, That the Board of Engineers for Rivers
and Harbors be, and is hereby, requested to review the report on the
Trinity River apnd Tributaries, Texas, and published in House Document
403, T7th Congress, First Session, and other pertinent reports with a
view to determining whether improvement of the East Fork of the Trinity
River for flood control and allied purposzes;, including modification of
Lavon Reservolir, is advisable at this tiie.”

2. BCUPE.- Thils study 1s concerned primarily with the merits of
providing additional flocd comtrol and water supply storage in the
existing lavon Reservoir project to {a)} solve & serious flood problem
along the lower 31.8 miles of the Rast Fork of the Trinity River and
(b} to meet the future water supply demands of the cities of Farmersville,
Forney, Garland, McKinney, Mesguite, Plano, Princeton, Royse City, and
Wylie, all within the North Texas Municipel Water District. This Water
District now has a contract wilth the Corps of Engineers, U. 8. Ammy,
for the total conservation storage space of 100,000 acre~feet in the
Lavon Reservoir (totel controlled storage of 423,400 acre-feet) and a
permit from the State of Texas for totel storege of 380,000 acre-feet
of water upstream from Lavon Dam. Other altermative solutions to these
problems included reservoirs upstream and dowvnstream from the Lavon
Reservolr and local protective works within the lower 31.8-mile reach
of the East Fork flood plain.

3. The Soil Conservation Service, Department of Agriculture, was

suthorizeéd by the Flood Control Act, approved December 22, 1944, to
undertake & program of runoff and water flow retardation, and soil
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erosion prevention on the Upper Trinity Basin, including the ares under
consideration. The So0il Conservation Service plans the construction

of zbout 258 flood retarding reservoirs on the East Fork watershed.

One hundred of these reservolrs have been constructed as of Januvary 1,
1961. During the report investigation the planning of the Corps of
Engineers and Soll Congservation Service was coordinated at field

level. It is recognized thet further coordination is needed and will
be accomplished during final design and construction phases of the pro-
grams of the two agencies.

k., The City of Dallas, Texas, has been issued a permit by the
State of Texas for the impoundment of h90,000 aore-feet on the East
Fork. The City of Dallas is acquiring land for eventual construction
of a project designated as Forney Dam and Reservoir. The praposed
damsite is located 24.1 miles downstream from Lavon Dam. The
reservoir to be formed by Forney Dam will occupy the Easit Fork valley
upstream to the Lavon Dam. The subject study has been coordinated
with representatives of the city of Ballas. For planming purposes
of this study, it has been considered that the Forney Reservoir will
be constructed and will be in operation for comservation uses 1n the
immediate future.

5. The presentation herein covers the water resources problems
and possible solutions in the 1309-squars-mile area of the East Fork
of the Trinity River located in northeast central Texas. The studies
and proposals made herein have been formulated and are an integral
part of a comprehensive basin plan for the entire Trinity River Basin.
The East Fork watershed, the existing Ievon Reservolr project, the
existing Soil Conservation Service reservoirs, and the proposed Forney
Reservoir project are shown on plate 1.

6. . SUMMARY OF STUDIES.~- During the preparation of this report,
use was made of detailed field swrveys and investigations made from
1938 to 1945 in cormection with other water resources studies. The
prior surveys included delineation of the flood plain; hydrographic
surveys to obtain channel and valley cross sections, high water; low
water, and streawbed profiles; and topographic surveys at the Lavon
Dam and Reservoir site. Additional field surveys made for this study
coneisted of obtaining high water elevations for subsequent floods;
obtaining current flood plain data; verifying chennel and valley cross
sections; conducting limited soils explorations along the East Fork;
and economic surveys to determine the character and value of physical
property in the £lood pleins and the past and potential flood demages
in the problem ares. During the investigation, the District Englneer
nede an inspection of the watershed and discussed ﬂ*¢h Jocal interests
the proposed plans of improvement snd the probeble requirements of
locel cooperation.

: 11
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T. REPORTS REVIEWED.- House Document No. 403, T7th Congress,
1st Session, and House Document No. 533, T8th Congress, 2nd Session,
are the only prior reports concerned with water improvements on the
East Fork watershed. House Document No. %03 recormended the
authorizatlion and construction of two flcodway improvements for
flood prevention and four reservoirs for flood comtrol and conserveaw
tion purposes in the upper Trinlty River Basin. These improvements,
vhich have been constructed and are in operation; are shown on '
plate 1A. The Lavon Reservoir project is the only project pertinent
to the BEest Fork watershed area. House Document No. 533 covered the
review of the findings contained in House Document No. 403 to
determine if the authorized Lavon Reservoir and/or other works for
the control of floods on the East FPork of the Trinlty River should be
constructed at that time. The report findings were that; in sccordsnce
with the previously formilated comprehensive plan contained in House
Document No. 403, the most feasible means of affording protection
from East Fork floods was by the construction of a reservolr at the
Lavon site by the Federal Government. It was also concluded that the
then suthorized lavon Reservolr was economically Jjustified and imme-
diate construction of the project was recommended. The Lavon
Reservelr as recomended for congtruction in House Document No. 533
proposed flood control storage capacity of 272,000 acre-feet.
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' DESCRIPTION OF WATERSHED

8. GEOGRAPHY.- The East Fork watersbed lies in northeast central.
Texas approximately between 327-15' and 33°-35' north latitude and
between 96°-15' and 96°-50' west longitude. The watershed is Jjust east
of Dallas, Pexas, and includes a portion of the Dallas metropolitan
area, including the cities of Garland and Mesquite in Dallas County.
The watershed has an area of 1,309 square miles and lies within parts
of Grayson, Collin, Dallas, Rockwall, Kaufman, Hunt, and Famnin
Counties. The watershed has a length of sbout 7O miles along the
major axle of its valley and a maximum width of about 30 miles. The
East Fork rises ln Grayson County and flows in a general southerly
direction through Collin, Rockwall, Dallas, and Kaufman Counties, to
- 1ts Junction with the Trinity River 459.8 miles upstream from the
mouth of the Trinity River. The existing lavon Reservoir project is
located within Collin County. Lavon Dam is located on the East Fork
at river mile 55.9, about 22 miles northeasst of the center of Dallas.
The Forney Reservolr project proposed by the City of Dallas is _
located principally within Dallas and Rockwall Counties. The Forney
Dam site is located on the East Fork at river mile 31.8, about 15
miles east of the center of Dallas. Downstream from the Formey Dam
slte, the East Fork flood problem area under investigation for this
report 1s located principally within Kaufman County but partially
within Dallss County. The location and extent of the East Fork water-
shed are shown on plate 1. The component drainage areas of the water-
- shed are shown on plate 2.

9. FPHISIOGRAPHY AND SOILS.- The East Fork watershed lies within
the West Gulf Coastal Plalns gection of the Coastal Plains physio-
graphic province. Topography varies from gently rolling in the upper
portion of the watershed to generally flat in the lower portion. The
general land elevatlons of the watershed vary from about 850 feet at
the headwater divide to about 340 feet near the mouth of the East '
Fork. The upland areas in the East Fork watershed away from the
valley are covered with residuum resulting from weathering of the
underlying Taylor marl. Occasional isolated pockets of limestone
gravel in & matrix of sandy clay are found midwday up the gentle hill-
gide slopes between the upland areas and the valley bottom. The color
of the residual soll along these slopes is yellow. The gently undu-
lating or slightly rolling upland areas are intensively cultivated and
the soll, which containg much humus matter, has & black color. The
valley fill material, of alluvial origin, is predominantly & clay
edmixed with some £ilt and a little sand and varies from brown to gray
in color. It orlginated from the Austin chalk and Taylor formations.
The clay etrata have filled the valley of the East Fork to a depth of
L0 to 50 feet at the Lavon Dam site. Within the flood problem area
downstream from the Forney Dam site, subsurfsce explorations indicate
the alluvium beds along the East Fork channel vary in thickness
between 25 and 35 feet and are composed principally of alluvial clays
with minor beds of clayey sands and gravels.
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10. GEOLOGY.~ The East Fork watershed lies in the Black Prairie
Belt of the West Gulf Coastal Plain, the northwestern portion being in
the Austin group and the remainder of the watershed in the Taylor group,
both of Upper Cretacecus age. The Austin chalk formation outerops in
the Lavon Reservolr area and dips to the east under the Taylor marl
formation. In the Taylor group, mostly undifferentlated, there are
strata of Pecan Gap chalk and of Wolf City sand. The outcroppings that
oceur are yvoughly parallel to the East Fork of the Trinity River.

11. STREAM CHARACTERISTICHS.- The genersl location of the East
Fork of the Trinity River and its principal tributaries Lz shown on
plate 1. The East Fork, which is approximately 112 miles in length,
originstes in the southern part of Grayson County in northeast central
Texsas. From ite source the Bast Fork flows in a general southerly
direction through Collin, Rockwall, Dallas, and Kaufman Counties and
Jolns the main stem of the Trinity River at river mile 459.8. fThe
principal tributaries which are confluent with the East Fork down-
gtream from Lavon Dam are Rowlett Creek at mile 33.9; Duck Creek at
mile 31.0; Buffalo Creek at mile 26.5; North and South Mesquite Creeks
at miles 23.0 and 21.7, respectively; and Mustang Creek st mile 15.2.
The East Fork is affected by backwater from flood flows on the Trinity
River as far upstream as about river mile 5.0. The stresmbed eleva-
tions of the East Fork vary from about 827.0 feet mean sea level at
the source to about 433.0 feet at Lavon Dam {mile 55.9), to sbout
382.0 feet at the Forney Dam site, and to about 317.0 feet at the
mouth. The average slope of the over-all streambed is 4.6 feet per
mile, and average slope of the streambed from Lavon Dam to the mouth
is 2.1 feet per mile. The stream channel downstream from Laven Dam is
generally shallow;, narrow, tortuous, and choked with debris. The mini-
mum bankfull capacity of the East Fork within the problem area downw.
stream from the Forney Dam site varies from 500 to 1,200 cubic feet
per second. The stream profiles of the East Fork below Lavon Dam are
shown on plate 3. Additlonal data on the East Fork channel within
the problem area downstream from the Forney Dam site are presented in
the tabulation below;

: Reach (river mile}
Ttem : 0-10 : 10-20 ' 20-31.8

Average streambed gradient, ft. per mi. 2.2 1.5 2.5
Average height of banks, ft. 11 1L 16
Average bankfull width, ft. 110 180 310
Minimum bankfull capacity, cfs 500 800 1,200

12. ECONOMIC DEVELCPMENT.- The economy of the area in and conw
tiguous to the East Fork of the Trinity River watershed is well balanced
with Tarming and livestock raising throughout most of the area; and
extensive commercial and highly diversified industrial development,
particularly in the Dallas, Garland, and McKinney areas. Principal farm
or truck crops grown are cotton, corn, small grains, grain sorghums,
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onions, beans, tomatoes, potatoes, watermelons, turnips, and hay.
Livestock raised include beef cattle, dairy cattle, swine, sheep, and
poultry. Other industries include manufacture of aireraft and auto-
motive equipment, cotton gin machinery, heating snd refrigeration
equipment; chemicals, metal and foundry products, Portland cement and
concrete products; oll field and miring machinery, electronie and
other scientific instruments, building materials and leather goods,
aluminum processing, feed mills, cotton textile mills, clothing
factories, dairy products, meat packing, power plants, machine shops,
cotton ging and compresses, cottonseed oil mills, and nurseries.

13. The location of the East Fork along the east boundary line
of Dallas County subjects the area to intense economic transitional
factors caused by local urbanization. These present conditlions and
the estimated fubure conditions have been compared in order to evaluate
thelir probable future impact on the East Fork area. About 90 perecent
of Dallas County is covered by the clty of Dallas and various smaller
political entities. The 1960 population of Dallas County was 951,527,
which was seven times the 1910 population of 135,7h8. Based on
projection data from the Select Committee on Natlonal Resources,
print No. 5 (page 36), as regard the Dallas metropolitan area, a
growth of 3-1/2 times the 1960 population for 2010 eppears to be
Probable. On page 37 of the above mentioned report, Dallas is indi-
cated as one of the more dynamic cities of the United States. Con-
firmation of this exceptional growih 18 noted in "Metropolitanization
of the United States" by the Urban Land Institute, where it is pre-
dicted that the Dallas-Fort Worth region will be the dominant :
metropolis of the Southwest with an estimated population of k4,300,000
by the year 2000. Currently, from the same source; the Dallas
metropolitan ares is designated as having a high degree of concen-
trated activity in wholesale sales and specislization in the economie
activities of bank deposits; newspapers, and retail trade.

1k, Pertinent information concerning business in Collin, Dallas,
Kaufman, and Rockwall Counties for the year 1958 is given below:

Income $1,906,954,000
Manufacturing value 816,808,000
Wholesale sales 3,986, 516,000
Retail sales 1,1420,573,000

The following tabulation shows the relatively broad economic base
which indicates steady growth and a minimum of cyeclical fluctuation
in the area. Based on the number of establishments employing elight
or more persons and 500 or more persons, the following data from
County Business Patterns, 1956, by the Department of Commerce shows
8 breakdown of economic activities:
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: No. establlshments Ko. establishments

Category of : employlng : employing

employment : 8 or more : 500 or more
Mining _ 171 3
Construction 6e2 2
Manufacturing 87k 22
Public utilities 212 8
Wholesale trade QLY 2
Retail trade 1,005 11
Finance, real estate 468 _ 7
Services T30 3

It i1s evident that manufacturing is a predominant activity of the four-
county area, and the followlng tabulatlon gives the major components
for this item:

Mg jor categories :  Ho. establishments
of employment : empioying
in manufacturing : 8 or more
Food and kindred products 152
Apparel 139
Printing and publishing 99
Metal producis T3
Machinery {(except electric) 98

15, This gives & cross section of the manufacturing activities of
the county and heavy industry appears to share a significant proportlon
of the manufacturing. The First Quarter Report of 1960 by the Texas
Employment Commission shows that employment in manufacturing is 29 per-
cent of the total employment covered by the State Unemployment Act.

The corresponding figure for Texas is 23.7 percent. The 1958 current
value added by manufacture for the four counties was $816,808,000.

Based on 1960 dollars; the year 2010 will probably exceed $7,000,000,000
as compered with the estimated current amount of $1,000,000,000 {1960).
The current 1358 wholesale sales of $3,986,516,000 shows considerable
increase over the 1939 current wholesale sales of $487,958,000.

Current retall sales follow a similar pattern of increase from
$204,007,000 in 1939 to $1,420,573,000 in 1958. Per capita disposable
income for Dallas County in 1959 was $1,966, which exceeded the State
per capita income of $1,601. Employment in manufacture becomes basic
ag & multiplier for the other economic factors in urban growth, such

as employment in trades, services, finance, transport, govermment,

elc. With the population growth potential and the apparent stable
economic base for the Dallas complex, 1t is apparent that space for
growth will be a predominant factor ln forcing the metropolitan growth
towards its eastern limits. The western part of the county is presently
developing at a rapid rate toward Fort Worth, which acts as a physical
deterrent to growth in that direction.
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16. The development of the flood plain of the East Fork of the
Trinity River seems certain, based on the above factors. A higher
order of land use is indicated elther through intensive agricultural
production or urban development. Current water requirements for
municipal and Industrial use in the Dallas metropoliltan ares are not
exceeded by the supply. However, the future water supply of the
eastern portion of the metropolitan area, which is supplied by the
North Texas Municipal Water Distriet from Lavon Regervoir, is rapidly
approaching the limits of supply. Since 1957, the first full fiscal
year of operation, the district has increased withdrawals from 8,020
acre~feet to 18,545 acre-feet in 1961l. Present plans are to double
capaclty by 1962, which indicates that by 1975 the withdrawals will
equal the 49,300 acre-feet annual yield of the reservoir. This
prediction is substantiated by current studies being made by the U.S.
Study Commission, which gives 182,700 acre-feet as the 2010 annval
wvater requirements for the North Texas Municipal Water District.

17. Population dats for the four counties and the principal

cities in the area based on the 1950 and 1960 census flgures are
shown in the following tabulation:
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Ttem : 1950 Census _: 1960 Census

Counties:
Dallas 614,799 951,527
Collin 41,692 41,247
Kaufman 3%,172 22,23%
Rockwall y 15 : E
Total 03,817 1,028,533
Cities:
Dallas L3h, k62 679,684
Irving 2,621 45,985
Garland 10,591 38,501
Grand Prairie 14,594 30,386
Mesquite 1,696 27,526
University Park 2k, 275 23,202
Richardson _ 1,289 16,810
Terrell 11,544 13,803
McKinney 10,560 13,763
Farmers Branch 915 13,441
Highland Park 11,405 10,411
Lancaster 2,632 7,501
Carrocllton 1,160 e, 2h2
Seagoville 1,027 3,Th5
Plano 2,126 3,695
Cockrell Hill 2,207 3,104
Kaufman 2,71k 3,087
Rockwall 1,501 2,166
Farmersville 1,955 2,021
Wylie 1,295 1,804
Forney 1,425 1,54k
Royse City 1,266 1,27k
Celina 1,051 1,204
Frisco j%6 1,184
Total 545,047 950,083

Dallas County is the predominant county of the area which consists of
Collin, Dallas, Kaufman, and Rockwall Counties. Population for these
counties is as follows: 693,817 for 1950 and 1,028,583 for 1960.

The 1960 Bureau of Census gives 972,40l as the urban population for
these counties. With 94.5 percent of the population urbsnized, it is
apparent that by 2010, with a projected total county population of
3,750,000, the counties in this area will require tremendous areas
for growth.



PROJECTS RELEVANT TO THE WATER RESOURCES PROBLEMS

18. LAVON RESERVOIR.- The lavon Dam and Reservolr, located on
the East Fork at river mile 55.9, is the oniy Corps of Engineers project
on the East Pork watershed. Thils project hasg a drainage ares of 777
square miles and provides storage capacity of 275,600 acre-feet for
flood control and 100,000 acre-feet for water consgervation purposes.
The water conservation storage provides an estimated dependable water
supply yleld of about 68 second~feet {cfs) or 43.9 million gallons
daily (mgd) for the eritical drought period of 1908-1913 and during
the ceritical drought pericd of 1951-1957, the 100,000 acre-feet of
gtorage space would provide Tl cfs or 45.9 mgd. These estimated yields
do not take intc account depletions by farm ponds, land treatments,
and other similar measures. The flood control storage of 275,600 acre-
feet will control, at the damsite, all floods with volumes up to that
experienced by the April 1942 flood. The dam consists of rolled earth
i1l embankment and a concrete spillway. The total length of the dem,
including the spillway, is 9,499 feet. The spillway section hasg =
total length of 568 feet and is controlled by twelve 40- by 28-foot
tainter gates. There are five 36-inch slulces in the five center
splillway plers. The reservoir has an area of 24,190 acres at design
water surface elevation and has an area of 11,080 acres at top of
conservation pool. Deliberate impoundment of water began September 1k,

1953.

13. ‘The Lavon Regervoir project has a current estimsted project
first cost of $12,121,000 based on July 1960 prices. The average annual
cost of maintenance and operation during the S-«year periocd ending
June 30, 1960, was $75,650. The total project costs to June 30, 1960,
from regular funds, were $11,424,306 for new work and $516,094 for
maintenance, a total of $11,9%0,400. A water conservation contract
with the North Texss Municipal Water District was approved by the
Secretary of the Army on July 8, 1954. Under the terms of this 50-
year centract, local interests will relmburge the Federal Government
$1,220,291 of the first cost of the project and will contribute
annually an amount equal to 13.6 percent of the actual annual cost
experienced for operation and maintenance.

20, IMPROVEMENTS BY SOIL CONSERVATION SERVICE.- 'The Scil
Conservation Service, as indicated in Senate Document No. 11, 85th
Congress, 2nd Session, d&ated July 24, 1958, has planned a flood preven-
ticn program for the East Fork watershed. According to data presented
to the United Btates Study Commission ~ Texas by the Soil Conservation
Service in March 1961, about 193 flood detention reservoirsare planned
for the East Fork area upstream from Lavon Reservoir and about 65
structures are planned for the Bast Fork downstream from Lavon Dam.
These structures vary in size and the contributing drainage areas
range from about 200 acres to more than 15,000 acres. The upstream
reservoirs would control a drainage area of about 331 square miles
and would have a total detention storage of 92,246 acre~feet and a -
combined release rate of 2,708 second-feet. Available date indicate
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63 of the upstream reservoirs have been completed. OFf the 65 reser=-
volrs planned for the East Fork watershed downstream from Lavon Dam,
only 58 are located on tributary streams which draln directly to the
Emst Fork. The 58 flocod detention structures would control a dralnage
area of about 206 square miles, would have a total detention storage
of 59,351 acre~feet, and a combined release rate of 1,113 second-feet.
Available data indicate that 37 of the downstream reservoirs have been
constructed by the Soil Conservation Bervice. The locations of exist-
ing Soll Conservation Service reservoirs con the East Fork watershed
are shown on plates 1 and 2. It is estimated that the completed struc-
tures, present land treatment practices, and existing small pcnds on
the watershed upstreanm from Lavon BReserveir have depleted the natural
runoff by about 10 percent during recent years and that this depletion
is reflected in the streamflow at Lavon Reservoir. It is further esti-
meted that the propesed Scoil Conservation Bervice land treatment prac-
tices, small ponds, and retardstion structures upstream from the Lavon
Reservoir during the next 50 years will result in an additional 17 per-
cent depletion of runoff. Under present watershed development and
initial area and capacity, the storage now provided in lavon would
yield 68 second-feet during the critical period (1908-1913). Depleted
resources were estimated assuming 50 years of watershed development by
applying a factor of 83 percent to the runoff under present conditions.
Utilizing these data and initilal area and capacity of the reservolr, a
yleld determinstion was made for Lavon Reserveir. The results of this
study lndicated the existing 100,000 acre-feet of storage would yield
about 60 second-feet during & recurrence of the critical period of
1908-1913 after 50 years of watershed development.

21. PROPOSED RESERVOIR NEAR FORNEY.~ The State Board of Water
Engineers has issued a permit to the City of Dallas for a proposed
water supply dam and reservolr on the East Fork near Forney, Texas
(river mile 31.8). Location of the proposed project is shown on plate
1. The permit authorized impoundment of 490,000 acre-feet, but is
limited to the inflow downstream from Lavon Reservoir and spills from
Lavon "as now constructed and operated, or as the same may be changed
or enlarged, either alone or in conjunction with other upstream reser-
volrs up to a total of 380,000 acre-feet of conservation storage as
now or heresafter authorized by permits granted by this Board." The
permit was granted subject to diversion from such enlarged upstream
conservation storage of not to exceed 104,000 acre-feet of water per
annum snd restricts diversion of East Fork water to 89,700 acre-feet
Per year from the proposed Forney project. The permit also authorizes
the storage of water diverted from the Iron Bridge Reservolr on the
Sabine River pursuant to permit No. 1792, at a rate not to exceed
179,000 acre-feet of water per annum, and to divert and use said water
from the suthorized Forney Reservoir provided such water will not be
stored when Forney Reservolr is above elevation 432.0 or when storage
in the reservolr exceeds 440,000 acre-feet. During the periods when
Lavon Reservoir is in flood-control operation, the proposed Forney
Reservolr operation will have to be coordinated with the Lavon Reservoir
operation. The City of Dallas is now acquiring land for construction
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cf Forney Dam and Reservolr. The proposed Forney project would provide
for e dam sbout 13,090 feet in length, including 904 feet of gate-
controlled spillway and 12,190 feet of rolled-fill earth embankment.
The spillway would consist of a concrete gravity ogee weir with crest
at elevation 414.5. The spillway would have a gross length of 90k
feet and would be controlled by nineteen LO- x 20-foot talnter gates.
Below top of conservation pool, elevation U34.5, the proposed Formey
Reservoir project would provide for a total storage capacity of 490,000
acre-feet, including 466,000 scre-feet for comservation storage and
24,000 acre-feet for sediment storage. The conservation storage of
k66,000 acre~feet would provide an estimated dependable water supply
yield, as determined by the consulting engineer firm for the North
Texas Municipal Water District;, of about 72.5 millicn gallons deily

or about 112.2 second-feet for the critical drought period of 1908~

1913.

22. IMPROVEMENTS EY LEVEE DISTRICTS.~ Within the flood plain of
the East Pork downstream from lavon Reservoir, there are nine duly-
congtituted State levee districts which were constructed durlng the
pericd 1918-1927. Two of the levee districts are located within Dallas
and Rockwall Counties upstream from and in the vicinity of the Forney
Dam site and will be lnundated by the proposed Forney Reservoir project.
The other seven levee districts are located within the flood problem
area downstream from the Forney Dam site; principally within the
western portion of Kaufman County but partially within the eastern
portion of Dallas County. The locations of the levee districts are
shown on plate 1. The levee districts range in area from 663 acres to
12,130 acres and the existing improvements afford protection to approx-
imately 21,669 acres of Bast Fork flood plain area. The levees were
constructed to varying heights and section and consequently protect
localized areas against different flood heights with capacities of the
leveed reaches ranging from floods of 17,000 to 50,000 cubic feet per
second, with two feet of freeboard. There was no over-all plan of
improvement developed for the watershed vwhen these levees were built.
The levee systems are generally inadequaie and are subject to frequent
fallures and overtopping. Under the provisions of emergency flood
contrel acts; including section 5 of the Flood Control Act of August 18,
1941, as amended by section 210 of the Flood Control Act of 1950, and
as further amended by the Fmergency Flood Control Aet (Public Law 99,
84th Congress, let Session), spproved June 28, 1955, Federal funds in
the amount of $831,100 have been utilized since 1944 to repair and
restore the existing levees downstream from Lavon Dam. About $656,000
of these funds were used for the repair of the seven levee-district
systems downstream from the Forney Dam site. During the 1957 flood,
the levees of five of the seven levee districts within the fleod
problem area downstream from the Forney Dam site were overtopped by
the flood peaks, and as a result, Federal funds in the amount of about
$280,100 were utilized to repair the five levee systems. Pertinent
data for the seven levee districts are given in table 1. Kaufman
County Levee District No. 4 discharges flood flows directly into the
Trinity River.
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TABLE 1

PERTINENT DATA
EXISTING LEVEE DISTRICTS
EAST FORK OF THE TRINITY RIVER
(downstream from Forney Dem site)

Iength : Drainage : Protected :

levee gluices

: Minimum

1 Invert : floodway : Discharge
Levee district Bank : levees : ares ares : Number & size : elev. : capaciby : recurrence
slocation: (feet) : (acres) {acres) : . (feet) :(cfg)¥*** : freguency
Kaufman County Ne. & Left 136,17TT*  12,130%% 12,084 2 - T2" CMP 318.0 - -
Kaufman County No. 5 Left ok, 545 1,606 1,33 2 - 30" oMP 338.5 17,000 b
Right 9,750 1,722 889 1 - 3' x5 CBC 343.5 20,000 5
Kaufman County No. 6 Right 1k,400 1,2hk2 814 1 - 48" cMP 382.7 20,000 5
Kaufman County No. 8 Right 22,k00 1,037 1,064 1 - 36" oM 3775 50,000 L8
Kaufman County No. 10
Above Hillside drain Right 12,751 1,459 1,265 3 - 36" CMP 346.0 30,000 10
Below Hillside drain  Right 8,500%%% 1,203 130 3 ~ 36" CMP 3h5.9 21,000 5
Kaufmar County No. 13
Above Mustang Creek Left 7,450 262 175 1 - 18" CMP 356.0 30,000 10
Below Mustang Creek Left 17,376 1,658 1,160 2 - 60" CMP 346.0 21,000 5
Keufman County No. 15 Left 26,423 2,752 3 - 36" (MP 352.3 27,000 8

3,296

¥Includes 03,400 feet of hillside levee

#*¥12,130 acres drains directly to Trinity River

#¥*Hillside levee
*%6%With 2 Ffeet of freeboard



CLIMATOLOGICAL, RUNOFF, AND FLOOD DATA

23- CLIMATOLOGICAL DATA.- The climate in the East Fork watershed
is generally mild with hot summers and cool winters. Freezing tempers-
tures and snowfall are occasionally experienced along with the passage
of ccld high-pressure alir masses from the north western polar regions
and the centinental western highlands. The mean annual temperature in
the watershed is about 66 degrees Fahrenheit. Temperatures in and near
the watershed have ranged from a maximum of 118 degrees to a minimum of
minue 7 degrees. January, the coldest month, has an average minimum
daily temperature of 36 degrees. August, the warmest month, has an
average maximum dally temperature of 96 degrees. The average relative
humidities at 12:00 a.m., 6:00 a.m., 12:00 p.m., and 6:00 p.m. are T1,
80, 5%, and 53 percent, respectively. The maximum recorded wind
velocity (recorded mile) at Dallas was 77 miles per hour from the
north in July 1936.

24, PRECIPITATION.- The mean annuasl precipitation over the East
Fork watershed is about 39.0 inches, and varies from about 37.£ inches
in the headwater reglon to about 41.6 inches in the lower part of the
watershed. Extremes in annual precipitation recorded at McKinney in
the watershed have ranged from a minimum of 20.76 in 1925 to a maximum
of 76.12 inches in 1877. Hourly precipitation records at Dallas date
back to 1918. Maximum precipitation recorded at the official Dallas
gage for gelected durations is shown in the following tabulation:

Duration : Precipitation

239
4,17
5.94
6.80
9.07
9.18

n
£ R Ovta O

25. BTORMS.- The East Fork Trinity River watershed lies within
an area of high storm rainfall. The storms that cause precipitation on
" this watershed are of three general types: (1) Thunderstorms; (2}
frontal storms; and (3) cyclonic storms, originating in the tropics of
the western Gulf of Mexico. The greatest storms of record that have
been experienced in the Bast Fork watershed are of the frontal type.
Two major flood-producing storms that have occurred over the East Fork
watershed are those of April 1942 and April-June 1957. Isohyetal maps
and typical mass curves of precipitation for these storms are shown on
plates 6 and T.

26. EVAPORATION.- The mean annual gross evaporation rate from a
free water surface in the East Fork Trinity River watershed is about
53 inches based on records malntalned at the Agricultural Experiment
Station at Denton, Texas, and those at Lavon Reservoir. During the
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eritical dry periocds of 1908-1913 and 1951-1957 the average annual
inflow into Lavon would have been 82,080 and 102,500 acre-feet and
the estimated average net evasporation is estimated to have been
30.24% and 52.68 inches, respectively.

27. RUNOFF DATA.~ Streamflow records are avallable at several
gaging stations on the Fast Fork of Trinity River. The locations of
these stream gaging stations are shown on plate 2. The annual runcff
data for some of these stations is summarized in the following tabu-
lation. The runoffs shown are the observed runoffs and have not been
corrected for reservolr storage or evaporation.

Gaging statlion

°
H
e
.

Ttenm McKinney : Lavon (1) : Lavon : Rockwall : Crandall
Stream mile 82.k 55.9 54.9 L. 2 13.8
brainage aresa, K

square miles 188 77T 779 840 1,257

Period of record 1950-1959  1954-1959 1954-1859 192%-1959 1950-1959
Length (years) 10 -- 6 36 10
Annual runoff (inches)

Maxinmm Ee) 22,14 -- 15.7h 7-42(3) 16.30
Minimum {2) 0.73 -- 0.1k 53(3) 0.k1
Mean 6.69 -— Lok 7.72(3) 5.7h4

(1) Reservolr gage -~ Lavon Reservoir operational in 1953
(2) Water year
(3) Based on period 192L-1954

28. FLOODS.- The topography of the Bast Fork watershed, the
character of the soil, and the nature of the rainfall in the area are
conducive to rapid runoff and sharp-crested flood hydrographs. Such
floods occur frequently and at almost any time during the year. The
maximum known flood on the East Fork occurred in April 1942 with an
estimated peak discharge at the Rockwall gage of 80,000 second-feet.
The peak occurred at the time when the levees on the East Fork were
breaking. All levee districts on the East Fork were overtopped,
breached; and flooded during this period. The flood of April 1942,
modified by Lavon Reservoir, would have produced an estimated peak
discharge of 48,000 second-feet at the Crandall gage. OSubsequent to
construction of Lavon Reservoir the mejor floods of April-June 1957
and April-May 1958 occurred. The 1957 and 1958 fleods produced dis-
charges of 33,000 second-feet and 11,800 second-feet, respectively,
at the Crandall gage. Without the lavon project in operation, the
peak discharges of tie 1957 and 1958 floods would have been aboub
40,800 and 34,000 second-feet, respectively.

29. The flood of April-June 1957 is the largest flood experienced
since the completion of the Lavon Reservolr project. This flood made
evident the seriocusness of the flood problem on the Eagst Fork down-
stream from Laven Daw. During the 1957 flood, the release of stored
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flood waters in Lavon Reservoir was regulated to hold flood damages in
the ares downstream from Lavon Dam to a minimum. The flood of April-
June 1957 cccurred in three principal storm stages, producing peak
inflows into Lavon Reservolr of 60,000 second-feet on April 27, 28,000
second-feet on May 14, and 60,000 gecond-feet on May 25, 1957. During
the first stage of the April-June 1957 storm, only minor releases were
made from the reservoir since the floed flows origineting downstream
from Lavon Dam were considerably in excess of the channel capacity.
However, because of the increesing serlousness of the flood conditions,
it was necessary to increase the outflows from lavon Reservoir to a
maximum discharge of 4,000 second~feet during the period May 2-2k,
1957; to a peak discharge of 39,000 second-feet on May 26; thence o

a release of 18,000 second-feet during the period May 28-June 1; 1957.
On June 1, 1957, the releases fromthe reservolr were stopped completely
to facilitete emergency repairs to levees and to raillroad and highway
facilities on the East Ferk. Emergency repairs were sufficlently
advanced on June 26 to permit initiation of releases from the reservoir
and these were continued until the total flood«contrel storage was
evacuated on September 1, 1957. During the periocd June 26-3eptenber 1,
1957, stored flood waters of about 160,000 acre-feet were released,
‘utilizing a maximum release rate of about 14,000 second-feet. Flood -
damages below Lavon Reservoir during the 1957 flood pericd amcunted to
$1,952,000. Damages in the magnitude of $2,363,000 would have been
experienced had the lavon Reservoir project not been 1in operation.

30. The flcod of April-June 1957 emphasized the inadequacy of
the East Fork channel capacity to serve a drainage ares the slze of
the East Fork watershed. The discharges st the Crandall gage for fiood
flows originating downstream from Lavon Dam, as well as uncontrolled
releases from 37 existing Soil Conservation Service reservolrs, averaged
about 5,945 second-feet for the period April 2i-May 5; 2,810 second-feet
for the period May 6-May 20; and 1,610 second-feet for the period May 21-
June 4%; or 3,450 second-feet for the total period of April 21-June 4,
1957. The average daily releases from lavon Reservoir for the above
periods were 790, 3,770, 12,560, and 5,710 second-feet, respectively.

31. The following tabulation, based upon chserved and estimated
data, gives the natural and modified peak discharges for the larger
annual maximum floods during the pericd 1923 through 1959 at the Rockwall
and Crandall gaging stations with and without the lavon Reservolr project
in operation and the flood volumes at the Rockwall gage. The modified
flows are based on the present plan of reservoir regulation, whereby
flood releases from Lavon Reservoir would not cause the total flow at
the Crandall gage to exceed 2,000 second-feet.
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TABULATION OF NATURAL AND MODIFIED PEAK FLOCD DISCHARGES

Roclomll gage {1}

Crandall gege {2)

: Tatural : Modified : Hetural Modified

Flood daste ; Peak Qischarge : Stage : Peak discharge : Stege : Volume : Peak discharge : Stage : Pesk discharge : Stage

{cfs) s (fB.) 1 (cfs) {ft.) :{acre-feet): {cfs) : {fr.) (cfe) : (#6.)

Jamary 22-29, 1932 k2,300 20.90 2,000 10.90 126,800 56,600 25.70 21,600 21.00
June 15-20, 1935 6k%,800 23.39 5,400 13.20 173,000 80, %00 27.40 46, 500 24,7
Febmﬁry 17-25, 1938 57,600 22,60 4,800 12.90 181,500 TT,200 27.20 29, 500 22.40
June 10-15, 1obl k3,200 21.00 3,600 12.40 11, ko0 Lo, 900 2h.05 15,600 19.60
spril 19-29, 1942 80,000 2k.B2 (3) 7;100 14.10 250,600 99,200 28.60 k8,000 ak.90
May L=5, 1ok 28, 500 18.95 2,000 10.50 102,000 35,600 23.35 13,600 18.90
February 20-25, 1945 k2,800 20.80 5,900 13.50 105,300 53,100 25.40 25,ko0 21.70
May 29-TJune 5, 1946 k3,600 20.90 2,000 10.90 204,200 5k, 000 25,50 20,600 20.80
May 3-9, 1950 3k, 500 19.80 2,500 11.50 120,700 2k, 000 Fa L 13,600 18.90
April 29-May k4, 1953 24,200 18.40 2,000 10.90 86,400 16,k00 19.87 10,000 16.70
April 19=June 24, 1957 5l 600 22,20 43,000 20.85 T20,200% Lo, 800 24.05 33,000 22.81
April 30-May 5, 1958 31,800 19.20 6,000 13.55 2 ,600% 3k4,000 23.10 11,800 i7.81

#Volume computed &t LA&vOND Reservoir

sl) Bapkfull cepecity at a stage of 10.0
2) Benkfull capacity st a stege of 11.7
(3) Meximum stege occurred while levees were breaking



FLOODED AREAS AND FLOOD DAMAGES

32. AREAS INVESTIGATED.=- The flood plain areag investigsted in
detalil for the preparation of this report consist of the areas subject
to overflow along the East Fork downstream from the Forney Dam site
{mile 31.8) by the maximum experienced flood of April 1942, as modified
by Lavon Reservoir. This area totals 34,640 acres, of which 25,14k gre
improved crop and pasture lands and 9,496 are unimproved grazing lands.
The flood plains of the Bast Fork downstream from the Forney Dam slte
are devoted albmost entirely to agriculture. HNonagriculbural property
gubject to damage conslsts of transportation facilities. The total
value of physical property in the fleod plains is estimated at about
$8,196,000, based on July 1, 1961,price levels. Of this amount
$5,938,000 is for agricultural property and $2,258,000 iz for trans-
portation facilities. Annusl value of crops grown is $1,388,000.

33. FLOOD DAMAGES.- The flood damage data obtained through the
economic survey in the field formed the basis for estimating the
average anhual demages. Relationships between discharge-stage and
azeres of land flooded were esteblished for the flcod plain areas and
due credit was given to all existing levees by making alliowance for
the maximum probable discharge-stage each levee would withstand before
failure or overtopping. Unit-crop damages were then applied to the
acreage of improved land Inundated by each flood of record, the amount
of damages depending upon the crop value and the probebility of floods
oceurring in the varicus seasons of the year. Damages to agricultural
property other than crops were computed in a similar manner, except
that it was not necessary to give consideration to the season of the
year. For transportation facilities, discharge-stage versus damage
relationships were employed for estimsting damages from the various
flocd magnitudes. AllL of these date were then utilized to consiruct
g discharge-stage versus damage curve as shown on plate 25. By use
of reinfall records, stream gage records on the Bast Fork of the
Trinity River, reservolr data at the Iavon project, synthetic unit
hydrographs; and historical flood information furnished by local
interests and observed by personnel of the Fort Worth District; rela-
tlonships between discharge-stage and frequency were developed as
shown by the discharge-frequency curve on plate 25.

34, A recurrence of the April 1942 flood (as modified by Lavon
Reservoir) under the present conditions of Fflood plain development
would result in estimated damages of 31,483,000, of which $1,397,000
are agricultural and $86,000 are nonagricultural (transportation
facilitles). From the sbove-mentioned discharge-stage versus damage
and discharge-stage versus frequency curves, a damage-frequency curve
wag constructed for the general flood plain area a8 showm by curve A
on plate 25. The average annual damsges to the East Fork problem
area under existing conditions are estimated to be $337,600.

35. FLOOD DAMAGES WITHIN LEVEED AREAS.- The damages resulting
from interior flooding within the seven existing levee districis alqng
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the lower East Fork have been determined by means of individual
gtudies of each levee dlstrict to determine the probable inundation-
frequency by acres. The inundation-frequency curves for interior
flooding for the seven districts have been consglidated for this
gtudy and the consolidated curve 1s shown on plate 25. Based on the
congolildated ilnundation-frequency curve, damege~frequency curves, as
shown on plate 25, were constructed for the leveed areas. The
average annuael damages wlthin the exlsting levee systems due to
interior flooding are estimated to be $72,900.
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TMPROVEMENTS DESIRED

36. PUBLIC HEARING.- A public hearing was held at Wylle, Texas,
on January 22, 1958, to determine desirable improvements of the East
Fork for flood control and allied purposes, including the modification
of Lavon Reservolr. A record of the hesring is available for review
in the Office, Chief of Engineers, Washington, D. C., in the U. 8. Army
Engineer Division Office, Dallas, Texas, and in the U. S. Army Engineer
District Office, Fort Worth, Texas. Federal, State, and local agencies,
buginess and industrial concerns, and other local interests were glven
an cpportunity at the hearing to express their opinions concerning the
afore-menticned improvements. The following Federal and State govern-
mental representatives and agencies submitted briefs or proposals for
the record, either before, during, or after the hearing: Honorable
Sam Rayburn, United States House of Representatives, sponsor of the
subject investigation; Honorable Ray Roberts, Senator, State Legislature;
Honorable W. T. Dungen, Representative, State Legislature; Honorable
W. E. Shaw; Representative, State Legislature; and State Board of Water
Engineers. Cther lnterested Federal and State governmental agencies
represented at the hearing in sddition to the Corps of Engineers were
the U. 8. Fish and Wildlife Service, Federal Power Commission, U. S.
Boil Conservation Service, U. 8. Weather Bureau, State Board of Water
Engineers, Trinity Improvement Association, and North Texas Municipal
Water District.

37. IMPROVEMENTS DESIRED BY LOCAL INTERESTS.- The North Texas
Municlipal Water Diastrict, the State agency which has contracted with
the Federal Govermment for the existing 100,000 acre-feet of conserva-
tion storage in Lavon Reservoir, requested that the conservation storage
be increased by at least 280,000 acre-feet. Representatives of other
local interests requested that consideration be given to enlargement of
Lavon Reservoir to provide additional flood control and water conserva-
tion, and requested gtraightening and enlargement of the East Fork
channel to provide floed protection downstream from lLavon Dam. Officials
of the city of Dallas requested that any plan of improvement for water
conservation and flood control on the East Fork that may be developed
not interfere with the development of the proposed Forney project.
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WATER PROBLEMS

38. GENERAL.- 'The principal water problems of the BEast Fork,
Prinity River watershed, are: (a) Experienced and potential flooding
in the reach downstreem from Forney Dam and Reservolr project, and
{b) the need for an additional source of water supply to provide for
present and projected municipal and industrial requirements 1in the
watershed.

39. FLOOD PROBLEMS.- The sericusness of the flood problem down-
stream from the proposed Forney Dam site was made evident by the floods
of April-June 1957, vwhich caused extensive demages to agricultural
property within the flood plain, pariticularly to the exlsiing levegs
and leveed areas along the East Fork chennel. An snalysis of the/flood
problem reveals that flood damages in this area may result from cne or
a combination of the folliowing: Small channel capacity of the East
Fork; flooding due to the backwater effect of major fleod flows on the
Trinity River; flooding from a combination of coineident flood condi-
tions on the East Fork and the Trinity River; insdequate levee-sluice
facllities to permit proper discharges of the flocod flows from the
leveed areas; and non-Federal levee systems constructed to insufficient
height or cross section to afford proper protection of the leveed aresas.

h0. The flood of April 1942, which produced an estimsted peak dls-
charge of 99,200 second-feet at the Crandall gage, 18 the maximum known
flood on the East Fork. The Lavon project would bave reduced this peak
discharge to 48,000 second-feet. The modified peak dischargs of the
April 1942 flood at the Crandall gage has & recurrvence expectancy
frequency of once in 235 years. Subsequent to the completion of the
Lavon project, two major floods have cccurred - the flood of April-
June 1957 and the flood of April-May 1958. These floods produced esgti-
mated peak discharges of 33,000 second~feet and 11,800 second-feet,
respectively, at the Crandall gage. Peak discharges of the 1957 and
1958 floods without the existing lavon project would have been about
40,800 and 34,000 second-feet, respectively. During the flood of 1957
the discharge at the Crandall gage for the period April 21-June 4,
1957, averaged about 9,160 second~feet. Damages sustained within the
problem area during the 1957 and 1958 floodé are estimated to be
$1,350,000 apd $163,000, respectively. During the 1957 flood five
of the seven levees downsiream from the Forney Dam site were overtopped
resulting in damages estimated to be about $675,000. About $280,100 in
Federal emergency funds were used to repair the damaged levees. A
study of the characteristics of the bvasin and of meteroicgical condi-
tione in the region indicate that floods of greater magnltude than the
floods of record could be expected to occur in the flood problem area.

41. If the maximum experienced flood of April 1942 should recur
with the Lavon Reservolr in operation, over 34,700 acres of rural famm
land and property downstream from the Forney Dam site would be subject
to overflow. The value of thisg land and improvements are in excess of
8 million dollars snd the annual crops grown have an additionsal value
of about $1,388,000. The average annual damages in the area downstream
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from the Forney Dam site are about $337,600 under present-day condi-
tions of development congidering Lavon Reservoir in operation. Damsges
‘under projected future conditions without additional flood protection
is expected to be in the magnitude of $422,000 each year.

42, 'The capacity of the Fast Fork channel is insufficient to
contaln a reasonable amount of Tlood runoff from the uncontrolled area
downstream from Lavon Dam in combination with the uncontrolled releases
from 37 éxisting flood detention reservoirs of the Soil Conservation
Service and the planned flood releases from Levoh Reservoir necessary
for proper operation of the Lavon project. The effect of the inade-
quate channel capacity on the cperation of the existing lavon Reservoir
project was evidenced during the flood of April-May 1957, as discussed
in the preceding psragraphs. Floods experienced subsequent to construc-
tion of Lavon Reservolr confirm certain channel capacity deficiencies
which were recognized during precomstruction investigations and studles
of the Lavon project and are covered in published reporis.

43. During the drought of 1950«1957 the flood problem in the 31.8-
mile reach of the East Fork downstream from the Forney Dam site was
aggravated because the lack of normel flows in the channel permitted
the growth of weeds and other vegetation that would not normally occur,
thus occupying perimeter channel sreas and lessening the already insuf-
ficient channel capacitier existing prior to the 1950 drought. Also,
because of weed and brush infestation, sedimentatlon in the streanm
channel. was accelerated when flows wera experienced following the 1950~
1957 drought. Since the end of the 1950-1957 drought, the chamnel
capacity of 500 to 2,600 second-feet has remained about the same magni-
tude. The flood problem was further aggravated during the drought
because farmers cleared and placed into agricultural production the
hottom lands immediately adjacent to the stream channel, spparently
not aware at that time of the potential flocd hazsards that caen be
expected to obtain because of uncontrolled inflow downstream from Lavon
Dam even though this potential flood con&ition'was axplicitly stated
in prior published study documents on the Lavon Reservolr project.

i, 'The lack of sufficient channel capacity of the East Fork has
prevented the proper operation of the Lavon Reservoir project, parti-
cularly with respect to allowing normal flood releases and evacuating
the fleod-storage pocl. The uncontrolled releases from the flood-
detention structures and flood flows originating dovmstream from Lavon
Regservolr utilized all or major poriions of the available channel
capacity over considerable periods of time. When discharge rates in
“the East Fork channel are between 1,000 and 2,000 second-feet, the
discharge of floodwaters from the levee-district areas is hindered or
prevented. In addition, flood conditions within the leveed areas are
further aggravated by levee-siuice facilities which are deteriorated -
and are of insufficient capacity. Because of the above condltions of
inadequete channel capacity, uncontrolled flows downstream from Lavon
Reservolr, and the necessity to discharge flood flows from the existing
levee districte, the evacuation of the flood centrol storage in Lavon
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Reservelr is considerably delayed, pdriticularly during extended perlods
of rainfall. Releages from Lavon Reservoir must be withheld to permit
the uncontrolled flood flows to recede to less than 2,000 second-feet
and to permlt levee districts to discharge thelr floodwaters. .

45. ¥loods experienced subsequent to completion of the Corps of
Engineers' reservolr projects in the upper Trinity River Basin revealed
that the problem of inadequate channel cspacity also exists on the main
stem of the Trinity River. The problem of insufficient channel capa-
city on the Trinity River was particularly evident during the April-
June 1957 flood, when the Trinity River Basin experienced heavy rainfall
almost dally. Continuous major fleoding occurred throughout the basin
from April 1S to about the middle of June 1957. The minimum channel
capacity of the Trinity River between Dallas and Long lake is about T,000
second~feet; whereas the regulated flows amounted to about 13,000 second-
feet on the Trinity River at Dallasand about 2,000 second-feet on the
East ¥ork at Crandall. A flow of 13,000 second-feet on the Trinity
River between Dallss and Long Lake causes demages which result prinei-
pally from losses to agricultural property, transpoertation facilities,
and ntilities; prevention of outflows from levee-dlstrict areas; inter-
ruption to traffle, communications, and gravel mining operstions; and
the cost of combatting insects and disease. The impreovement 6f channel
conditions on the maln stem of the Trinity River 1s being investigated
during the preparation of a pending comprehensive survey report now in
progress on the Trinity River Basin, Texas. The effect of Trinity _
River channel improvements on the East Fork flood conditions will be
further analyzed during the comprehensive report investigations.

L6. In addition to the problem of inadequate channel capacity,
the flood problem in the East Fork area downstream from Forney Reservoir
1s further aggravated because of the existing levee systems. The levee
systems have been constructed to insufficient height or cross section
to afford a reasonable degree of flood protection. Further, most of
the levee-gluice facilities are too small to permit proper dlscharge
of flood flows from the leveed areas. Under the provisions of emer-
gency flood control acts, including section 5 of the Flood Control
Act of August 18, 194], as amended by section 210 of the Flood Control
Act of 1950, and as further amended by the Emergency Flood Control Act
(Public Law 99, 8Uth Congress,lst Session), approved June 28, 1955,
Federal funds in the amount of $655,930 have been spent since 1944 to
-repair and restore the existing levees downstream from the Forney Dam
site.

47. WATER SUPPLY PROBLEMS.- The North Texas Municipal Water
District holds a permit for storage of 380,000 acre-feet of water
upstream from Lavon Dam and has stated that the future water sﬁpply
needs of the District, comprised of the cities of Farmersville, Forney,
Garland, McKinney, Mesquite, Plano, Princeton, Royse City, and Wylie,
would total T7.5 million gallons daily by the year 2000. The District
also furnishes up to 10.0 million gallons daily to the city of Dallas.
Bagsed on these demands, the estimated total future dailly requirements



will be 87.5 miliion gallons. To meet this demand will require
construction of additional water supply proJjects or an Increase of
245,000 acre-feet in the water conservation capacity of the existing
Lavon Reservoir.

48, In connection with the subject water supply problems, the
U. 8. Public Health Service, 1ln cooperation with the Corps of Englneers,
has prepared a report (presentedin appendix IV) covering the municipal
and industrisl water requirements from the East Fork watershed for the
East Pork and Dallas areas. The U. S. Public Healih Bervice reports
that the area utllized an average rate of about 16.2 million gallons
daily for municipal and industrial conswmption in year 1959; that the
per capita water consumption rates are rising with projected water
requirements for the area estimated to be about 36.7 and 83.2 million
gallons daily in years 1975 and 2010, respectively; and that available
ground water yleld of 3.6 million gallons daily and about 46 million
gallons dally from addltional reservoir storage would provide suffi-
cient capacity for the projected requirements of year 2010.
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PROJECT FORMULATION AND SOLUTTONS CONSIDERED

Lo, PHIMARY CONSIDERATIONS FOR FLOOD CONTROL.- Study of the
gerious flood problem along the East Fork douwnstream from Forney Dam
site indicates that a basic need to any flood prevention plasn is to
increase the existing channel capacity. The provisicn of additional
flood storage in the Lavon project, or other Investigated alternative
rrojects, would not eliminate the need for additional channel capacity.
It was also evident that the existing levees should be raised and
strengthened to provide a reagonable degree of protection because of
the need to protect the substantial Investment already made in the
levees and improvements within the protected areas and becanse of the
value of the crops grown every year.

50. PRIMARY CONSIDERATION FOR WATER CONSERVATION.-~ The primary
objective of the water supply studies is to formulate the most economical
and efficient plan to meet the foresesable additional water supply
demands of about b4 million gallons per day.

51. SOLUTIONS CONSIDERED.~ Solutlons consldered with respect to
the flood and water supply problems consisted of the following types
of improvements: (a) Channel improvements, including reconstruetion
of existing levee-district slulces, for the East Fork area downstrean
from the Forney Dam site; (b} additional flood control and water conser-
vatlon storage facilities, by modification of Lavon Reservolr and by
construction of the Farmersville and Forney Reservoirs; and {c¢) the
strengthening and raising of seven existing levees dowmstresm from the
Forney Dam gite. '

52. CHANNEL TMPROVEMENTS.- Channel capacitles ranging from
2,000 second-feet to 10,000 second-feet were studiled in various channel
Plans conasidersd for the 31.8-mile reach of the East Fork downstreanm
from the Forney Dam site. The capscities used herein are based on
those that would obtain below damaging levels in the leveed areas.

The respective bankfull channel capacities of the investigated channels
without reference to damasging levels in the leveed areas would be in
the magnitude of 5,000 to 23,000 second-feet, neglecting the backwater
effect from additional discharges in the Trinity River. The analysis
of the various channel capecities included consideration of the merits
of reconstruction of the existing levee sinices to improve the dis-
charge of inferior flood runoff from behind the existing levees.

53. Economic and cost analyses of the various channel glzes, a8
presented in appendix II, indicate that the maximum annusl benefits
in excess of the annual costs would be realized by a channel capacity
of about 5,000 second-feet. A channel with a capacity of 5,000 second-
feet would increase considerably the efficiency of the Lavon project
operation, particularly with respect to the evacuation of the flood
control gtorage. Under existing channel conditions, the floocd releases
from Lavon Dam are normally comtrolled so that the total flow, includ-
ing the runoff and uncontrolled flows downstream from Lavon Dam, will
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not exceed 2,000 second-feet at the Crandall gage. Under the most
favorable conditions, & TO0-day evacustion period iz required to empty
the total Fflood-conbrol pool with a continuous discharge rate of
2,000 second-feet. Theavallability of an Improved channel of 5,000
second-feet would decrease the minimum required time for evacustion
of the total flood storage from 7O days to about 28 days. A 5,000
second«foot chaonel would, in conjuunction with the existing Laven

. Reservolr, provide protection against a flood at the Crandall gage
with a recurrence expectancy of once & year. Under existing channel
conditions a discharge of 2,000 second-feet ocourring at the Crandall
gage causes damages estimated to be $135,000 and prevents the dis-
charge of interior flocd runoff in the leveed areas. An improved
East Fork channel of 5,000 second-Teet capacity would produce annual
bvenefits of $331,900, would have annual charges of $241,200, and a
benefit-cost ratio of 1.4. The channel plan with a capacity of 5,000
second-feet below damaging levels in the leveed areas has been: selected
a8 the best of the several plansg studied. '

54, ADDITIONAL FLOOD CONTROL STORAGE.- “he existing Lavon
Reservolr project contains 275,600 acre-feet of flood contrel etorage
and controls & drainesge area of about 77T square miles. The present
flood storage capscity of the Lavon project is sufficient o control
the meximm flood of April 1942 having s frequency of occurrence Of
once in 33 yesrs. Frelimlnary cost and economic analyses wers made
to determine the feasibility of providing edditional flood control
storage as adjuncts to the investigeted channel-lmprovements works, by
modifiecation of the existing levon Reservolr project, end by consiruc-
tion of the Farmmersville Reservolr project upstresm Trom Lavon Resgr-
volr and the Forney Reservolr downstremm from Lavon Reservolr. Forney
Reservolr as presently designed would back water up to Lavon Dem and
any additional storage in Forney would require some type of protection
on the downstresm side of Lavon Dam due fto backwater. The studies
determined that the flood shorsges nesded to contaln a flood having a
frequency of once in 50 years would amount to about 120,000 acre-feet
more storage st Lavon Reservoir (total of 394,000 acre-feet) or about
280,000 mere«feet more storage at the proposed Forney Reservolr project
without additiconal storage in the laveon project. Preliminary cost ang
economic analyses, as presented in appendix II, indicate that the addi-
tion of 50-year flood control storage to either of the investigated
regserveir projects lacks sconomic justification to a substantlial degree.
In addition, the studies indicate that the asddition of 125,000 acre-
feet of flood control storage to the Forney project, which amount s
sufficient to control a 3I5-vear~Tfredquency flood originating in the 297
square miles of drsinage area between Lavon Dam and the Forney Danm
site, similarly lacks justification.

55,  ADDITTONAL WATER SUPPLY STORAGE FACILITIES,- 'The existing
Lavon Reservoir project contains 100,000 ascre-fest of water conserva-
tion storage vhich provides an estimated water supply yield of about
43.9 million gallons per day (mgd), or 68 second-feet {cfs), under
presert conditions of wabtershed development. The Forney Reservolr
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project would provide about 466,000 acre-feet of conservation storage
and an estimated dependable yield of about 72.5 mgd or 112.2 cfs as
determined by & consulting engineer firm for the North Texas Municipal
Water District. The North Texas Municipal Water District, the State
agency vwhich hags entered intec a contract with the Federal Government
for the existing 100,000 acre~feet of conservation storsge in Lavon
Reservoir, has reguested consideration to enlargement of the water
conservation storage facilitles in Lavon Reservoir to a maximum of
380,000 acre-feet. The Texas State Board of Water Engineers has issued
a water-use permit to the HorthTexas Municipal Water Distriect for a
total of 380,000 acre-feet of conservation sgtorage upstream from Lavon
Dam. The Water District desires to locate the allotted storage so as
to derive the maximum potential uses and benefits for water supply pur-
poses. Local interests have investigated various potential plans for
providing an additlonal source of water supply to meet the projected
water requirements for the rapidly expanding urban and industrial
complex of the East Fork and Dallas area. The North Texas Municipal
Water District has investigated the possibility of obtaining water
gupply storage capacity in the authorized Corps of Englineers' Cooper
Reservoir project on Sulphur River, a tributary of the Red River, in

" northeast Texas, and the feasibility of construction of a reservoir
project at the Farmersville site, located about 10 miles upstream from
Lavon Dam. In regard to the investligations by local interests, reports
prepared by a consulting engineering firm for the North Texas Municipal
Water District and for the ity of Dallas indicate that water supply
yilelds and the unit costs of water supply for the investigated sources
would be as follows: (a) Cooper Reservoir, 50 to 75.8 mgd, or T7.4 to
117.3 efs, $0.062 to $0.055 per 1,000 gallons; (b) Farmersville Reser-
voir (including an interchange of storage from Lavon Reservoir), 50.8
mgd, or 78.6 ofs, $0.0332 per 1,000 gallons, based on an existing water
supply yield of about 33.0 mgd, or 51.1 cfs; and {c) Forney Reservoir,
72.5 mgd, or 112.2 cfs, $0.059 per 1,000 gallons. Studies indicate
that the maximum potential water supply yield would be realized by
enlargement of the storage facilities at Lavon Reservoir. However,
because of the structural and foundation conditions at the Lavon Dam,
it wag not considered practical to increase the existing conservation
storage of 100,000 acre-feet by more than 262,300 acre-feet.

56. Reservoilr plans investigated to develop the water resources
of the East Fork watershed were principally as follows: Reservolr
Plan A, consisting of the enlargement of the existing Lavon Reservoir
project; reservoir plan B, consisting of the construction of the
Farmersville Regervoir, and involving an interchange of flood control
and water conservation storages between the Lavon and Farmersville
Reservoirs; and reservolr plan C, consisting of the enlargement of the
Forney EReservoir, and involving an interchange of flood control and
water conservation storage between the Lavon and Forney Reservoirs., A
summary of the reservolir plans studied, including storage allocations,
estimates of first and annual costs, annual benefits, unit costs of
potential yield, and benefit-cost ratios is presented in table 2.
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TAHLE 2

SUMMARY OF COST AND ECONOMIC STUDIES _
RESERVOIR FLANS FOR WATER CONSERVATTON, FISH AMD WILDLIFE, AND RECREATTON

Exigting : Reservoir Flan A : Reservoir Flan B : Resexvolr Plan ¢
Item Lavon ! Modif. of Lavon Lavon- Lavon-Forney
Reservoir Regervoir Fermergville
1. PERTINENT DATA
Fotal comsrolled storage, acre-feet k23,400 685,700 766,200 1,170,600
Flood contral {275,600 5275,600 E316,100) (276, 300)
Water conservation 100,000 362,300 382,300) (822, 500)
Sediment (47,800) (47,800) (67,800) (72,800)
Dependeble flow = total and {pet increase)
Miliion gallons daily k3.9 89.8 (45.9) 84.5 Eho.s) 161.7 117.83
Becond~feet 68.0 139.0 (7.0} 130.8 (62.8) 250.2 (182.2
2. TOTAL FIRST COST (Dollars) 16,780,000 19, 370,000 66,077,000
Water conservation (16,403,000) (17,200,000) (63,900,000)
Figh and wildiife - 500,000 (500,000
Recreation ' (377,000) (1,670,000 (1,677,000
3. TOTAL ANNUAL CHARGHES (Dollars) 638, 500 809, 500 2,676,000
Water conservation {622,700) (716,100; (2,5’]’0,000;
Fish snd wildlife - iao, T00 2k, 500
Recreation {15,800} 72,700) 81.,500)
4. UNIT COST PER 1,000 GALLONS YIELD (1) $0.0372 $0.0483 $0.0598
5. TOTAL ANNUAL BENEFITS {Dollars) 1,305,000 1,813,900 4,483,900
Water comservation {1,005,000) {888,900 (2,578,900)
Fish and wildlife - (75,000 (105,000)
Recrestion (300,000) {650,000 (1,800,000)
6. BENEFTT-COST RATIO
" Total plan 2,0 2.2 1.7
Weter supply only 1.6 1.2 1.0

(1) Specific cost Ffor fish and wildlife and recrestion not included



57. Clearly, the modification of existing Lavon Reservolr
project is the best plan for development of water resources of the
bagin and is ithe most feasible of the plans Investigeted. Addltional
information on the reservoir plans studied, particularly with respect
to pertinent reservoir data, costs, benefits, and cost allocation
studies, is presented in appendix I1T.

58, INVESTIGATED ILEVEE JMPROVEMENTS.- A plan was iavestigated
to strengthen and railse the heights of existing levees along the East
Fork downstream from the Forney Dam site by utilizing & portion of the
excavated materials from the chammel improvement works. The plan was
based on eatablishing the top grades of the reconstructed levees to
provide protection against flood discharges having a freguency of
occurrence of once in 50 years. The levee systems of increased helght
and section investigated herein, when operated with an improved
channel of 5,000 second-feet capacity below damaging levels in the
leveed areas and when utilizing o minimum freeboard of about two feet,
would provide protection against the design discharge of 53,000
second-feet. The studies indicate the addition of the levee improve-
ments to be economically Justified.

59. SUMMARY.- From the foregoing presentation, it is evident
that the best plan for the soluticn of the flood problems and the
development of the water resources +to meet foreseeshle demands
consists of (a) modification and enlargement of the existing Lavon
Reservolr project for water conservation and recreation purposes; and
(b) channel and levee improvement works along the East Fork downstream
from the proposed Forney Dam site for local flood protection purposes.



FLAN OF IMPROVEMENT

60. PROPOSED PLAN OF IMPROVEMENT.- The plan of improvement
includes the following principal features and requirements:

8. Modification and enlargement of the lavon Reservoir
project to provide additional water comservation storage capacity of
262,300 acre-feet. The proposed wodification would consist of (l)
raising the top of the existing dam from elevation 502.0 %o elevation
512.5 and lengthening the existing dam from about 9,499 feet to about
17,450 feet; (2} modification of the existing concrete spillway strucw
ture; (3) enlargement of the existing reservoir area, involving acqul~
sition of additional rights-of-way of 1,300 acres in fee simple and
4,800 acres in flood easement; (4) relocation and alteration of high-
ways, county roads, rallroasds, varlous urban utilities, and of gas,
oil, water, and power lines of private companies; and (5) the provi-
gioti of recreational facilities and requirements.

b. East Fork channel and floodway improvements within the
problem area to provide s minimum channel capacity of 5,000 gecond-feet
helow danmaging levels in the leveed aveas and to provide a floodway
capacity of about 53,000 second-feet with two feet of levee freeboard.
The proposed loecal flood protection works would consist of (1) 25 miles
of channel enlargement and straightening of the Hast Fork between river
mile 0.0 and 31.8; (2) the replacement of inadequate levee-slulce
structures of levee districts adjacent to the improved channel; (3)
the rehabilitation of the existing levees of Kaufman County Levee
Distriet No. 13; (%) the acquisition in fee simple and the clearing of
1,010 acres and of TO acreg of land areas as reguired for rights-of-
woy along the proposed improved chanmel and along the existing levees,
respectively; (5) the alteration of existing railroad, highway, and
county-road bridges croseing the improved channel, as well as reloca-
tion and alteration of existing gas and power lines of private R
companies; and {6) the strengthening snd raising of asbout 202,400
linear feet of levees of seven existing levee districts by utilizing
excess materials from the proposed channel improvement works.

6l. The general plans of improvement are shown on plate 1. The
Lavon Regervolr area is shown on plate 8., The detailed layout and
typical section of the appurtenant features involved by modification
of Lavon Dam are shown on plates ¢ and 10. Pertinent data for the
existing lavon project and proposed modifisd Lavon project are pre-
sented in table 3. Plan layouts, profiles, and bridge modification
detalls for the proposed East Fork channel and floodway improvements
are shown on plates 11 through 16, Pertinent data for the proposed
East Fork channel and floocdway faprovements are presented Iin itables
b, 5, and 6.

62. PROPOSED MODIFICATION OF LAVON DAM.- The plan for medifying

Lavon Dem to increase conservation storage capmeity ie essentially
that of raising and lengthening the existing dam. The concrete sill
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TARTE 3

FERTIHERT LATA
ELISTING ARD MODIFIED LAVOR RESERVOIR
wmmmss.gwmmmwmmmmm
DRATHAGT ARFA = T SQUARE MILES
S - =555+ O o)
FLOMD CONTROL, WATER COMSERVATION,
AND FRECREATION

MWODIFIED FROTECT
FLOOD CONTROL, WATFR CONSERVATION,
AND RECREATION

TTEM

BPILLWAY DESIGN FLOJD

Peek inflow, ofs : 509,400 509,400
Yolume, scre-feet H 1,200,200 1,200,200
Volupe, inches H 29,2 . .
Peak outflew, cofs s 350,000 : 386, 500
‘Elev, (1) Area 3 Capacit; Kiav. g:.}: Aren Tepacity
RESERYOTR i_(fmet] : {mores} iac-ft; v {ingh) : (feet) : (mores} : (a.c-ft; L (inehy
Sediment shornge : - - 7, 500 1.15 - - 47,800 1.1
Splllvay orest T 2.0 6,430 l.Eg 4. 11, 570 154,900 3.7
Top of conserveticn storags : b2 11,080 1h3,600 3.56 + ME9.0 19,550 403,600 ER
Top of gates + lbgo.o 20,050 423,400 10,22 @ 500.0 27,670 685, 70O 16.55
Madmm water surface : koBD 24,190 556,100 13.02 @ S0T.L 32,050 #64, 000 20,95
Top of dam : 222.0 - - -~ 1 Hl2.5 -- - --
Mexdmm tallwater at dam : Q.0 - - - : bB3.8 - — w—r
DAM H H
Type of dann : Conerete & earth £111 : Conereta & earth £111
Total length, feet : 9,499 : 17,50
Erbankment section: H H
Type : Compacted earth fill : Compacted earth fill
Totel length, feet : 8,531 H 16,002
Yeight sheve styesm bed, feab : 69 : 9.5
Freeboard, feet ' [ H 5.2
Cremny width, feet : 26 : o8
Upstream slde glopes: H H
Elevation 512.5 to 508.0 : - H 1l on 2.5
Elevation 502.0 to .75 : 1 on 2.85 : 1on2.B5
Bievation ¥81.75 to natural ground: 1on 5 : lons
Downetream side alopes: H H
Elevation 512.5 to .0 : - H 1 on 2.5
Eleavation 502.0 to 1) H 1l on2.7% H loeng.s
Elevation 2.0 to 42,0 : 1on b5 H -
Hlavation 482.0 to 456.0 : . : Loné
Elevation 462.0 to netwral ground : lonb : -
Hevaticn #56.0 to natural groumd : .- H Lon3
Nen-overflow sectiom: H :
Type : Goncrete gravity H Coperete gravity
Total length, feet i 248 : b
Helght above aprom, fest : H Sh.5
Top width, feet : a0 : 20
Splllvay section: H H .
Type H Conerete ogee H Concreta ogse
Gross length, Teet H : 558
Het length, feet H Lo H 480
Crast helght sbove apron, feet H 2 : 23
Top width, feet H 20 20
Gates: H
Type H Talnter Taluter
Maber H 2 1=
Bira {width x haight) : hor x 287 a3 2B
Spdlivay discharge, cfs
Top of gates 255,800 275,000
Maxdimum water sorface : 3h, 500 : 386, 500
CRFLET WORKS H H
Typa H Gatercootrolled sludces H Gate-coptrelled sluices
! : through epillvmy pias H through spillway piere
Furber of elulcas, condults HIS 5 : 5
Dimensions : 36" dlemeter : 6" diemeter
Imvert elevetlons, feet : 4530 : hez.0

Slulce or condutt combtrol 36" memallye-operated

plide gates

B
Ll
&
3
&
m

RELOCATICNS
F.M. highways, miles

2.5
State highways, miles 3.6
Courtty roads, miles : - : E-O
1
6.5
8.0

1

L
a
PP

Railrceds, miles : -
Power Lipes, milas
Telephons lings, miles
Cemptaries, mmbar

- LANDS H B
Do end reservolr: H H
Clearing, acres H - H 1,600
Tand acquisition: H H
Fas zimple, acres : 25,522 : 1, 300
{Top control alev.)(2} : (483.0) : {496.0)
Tilood easement, mores : 1,153 L, Boo
(Top control elev.)(2} : {4560} : (506.0)

(1) AIL elswetions rafer to mean sea level



and plers of the spillway section would be raised by the additlon of
concrete to the new elevation and placement of additlonal concrete on
the upstream face of the weir section. The exlsting talnter gates and
operating machinery would be reused in the modified spillway structure.
The earth embankment sectlion would be enlarged by an increase in height
and addition of new material to the downsiream slope to bring the
existing section up to the required grade. The existing earth embank«
ment, section would be prepared by stripping and cuttinga series of
steps on the downstream slope prior to placing additional fill material.
The increase in height of the dam would also requlre extensilon of the
earth embankment for about 2,150 feet on the east end and about 5,800
feet on the west end of the existing structure.

63. The enlarged Lavon Reservolr would hsve a surface area of
19,550 acres at elevation 489.0, top of congervation pool, and an area
of 27,670 acres at elevation 501.0, top of spillway gates or top of
flood control pool. Lends required for the enlarged reservolr operw
ation,construction of the preposed dam, and recreation areas and
facilities consist of 1,300 acres in fee simple and 4,800 acres in
flowage easements. Some of the lands adjacent to the reservolr have
developed intc subdivision property since the formation of the lake
and much of the remaining lands now have the same potential. In the
cost estimates, the fee lands were estimated at about $1,170 per acre
and the flowage eassements at about $260 per acre. Much of the land
classified as subdivision property is farm cor grazing land at the
rresent time but due to its proximity to the lake and to developed sub-
division property, the asking price is highly inflated. Also, the
market values of land to be acquired for the reservolr, as used in the
cogt estimates, is much greater than the capitalized net income there-
from. The enlarged Lavon Reservoir project would necegsitate the
relocation of sbout 6.1 miles of highways (State Highways 78 and 24
and Farm-Market Highways 546 and 982), 9.0 miles of county roads, 4.1
miles of Gulf Coast and Santa Fe Railroad, 6.5 miles of power lines,
8.0 miles of telephone lines, and one cemetery.

64. RECREATION FACILITIES.- The proposed enlargement of Lavon
Dam and Reservoir will require relocation and revision of a portion of
the existing recreation facilities which have been provided by the
Corps of Engineers, licensees, and concesslonaires above elevation
472.0, the existing conservation storage level. The existing recrea-
tional facilities to be relocated or revised would consist of roads,
parking areas, boat ramps, fresh water supply, sanitary facilities,
picnic facilities, beaches, harbors, bulldings, and utilities.

65. ZEssential facilities would be included in the enlarged Lavon
Dam and Reservoir project to accommodate the estimated increase in
recreation use. Additional basic facilities to be provided in develop-
ment of the proposed project include necessary accese roazds, parking
areas, picnic facilitles, boat ramps, public use areas, camp grounds,
and swimming beaches. Additional water supply, sanitary, and appro-
priate safety facilities will also be provided to add to the viesitors'
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enjoyment of the reservoir. Appropriate signs would be provided alonug
the access roads snd trails and in other arsas for identificstion of
the facilities designated for public use.

66. BSEDIMENT STORAGE.- The total sediment storage of 47,800
acra~feet was provided In the existing Lsavon Reservoir to permmit sedi-
nent deposition for a period of 50 years. This represented an average
amual. sediment production rate of 1.23 mere-feet per square mile of
drainage ares and was based on Deparbment of Agriculture eztimates
allowing for development of s0il conservation practices on the drain-
age area above the dam. For this report an esgitimsite of the sediment
rroduetion rate for the watershed above lavon was adopted as deter-
mined by using Balletin 5912, "Inventory and Use of Sedimentation Data
in Texas," published by the Texas Board of Water Engineers in January
1959. This rate, 1.10 acre-feet per aquare mile per annum, with
allowances for development of goll conservatlon practices on the water-
shed; was used to compute a total sediment deposition in ILavon Reservoir
of 47,800 acre-feet during & 67-year period or by the: year 2020. During
the period 1953 to 1970 when it is estimsbed the expansion of the reser-
voir would be completed, 12,150 acre-feet of sediment would be deposited
in the reservoir with the remaining 35,650 acre-feet being deposited
from 1970 to 2020.

67. WATER RESOURCES STORAGE AND YIELD.- The total water resources
of the Easgt Fork watershed upstresm from the Iavon Dam would yield in
excess of 350 second-feet provided adequate storage were available,

The Ffoundation conditions at lavon limit development to = maximum of
about 362,300 ascre-feet for conservaltion purposes. During a recurrence
of the most severe drought perlod of record (July 1951 to Februsry
1957 ) and under present c¢onditions of watershed development, the _ .
362,300 acre-feet of conservatlion storage in Lavon Reservolr would Pro-
vide a dependable yleld of 139 sccomd-feet. Under these conditions,
the proposed storage in the Forney Reservoir would yield 115 gecond-
feet from the loecal flow and spills from Lavon Beservolr. Baged on
the expected ylelds from Lavon and Forney Reservoirs, at least 100
second-feet ¢f usable water will be available for future developments
on the East Fork above the Forney Dem gite under present conditions

of watershed development. If the Soil Conservation Service progranm
(see paragraph 20} is completed, the 362,300 acre-fest of storage in
Lavon Reservolr would yield about 121 second-feet during a recurrence
of the eritical perlod (1951-1957) after 50 years of wetershed develop-
ment.

68. TFLOOD CONTROL STORAGE.- Lavon Regervolr as modified would
not change flood control storage of 275,600 acre-feet now existing in
the project as constructed. This conbdrols the volume of the maximum
experlenced flood of 1942. The top of flood-control pool in the
enlarged Lavon Reservoir would be at elevation 501.0. The pool eleva-~
tion~frequency curve shown on plate 23 was based on a hypothetical
reservolr regulation with Lavon Reservoir in a system with Benbrook,
Bridgeport, Eagle Mountain, Grapevine, Garza-Little Elm, Nevarro Mills,
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and Bardwell Beservoirs, The hypothetical releases from all reservolps
were limited to such rates as would produce flows not to exceed down-
stream chamnel capacities, existing or proposed, on those tributary
streams where the ressrvolrs.were located snd on the Trinity River
hetween Fort Worth sod the mouth. The pool-elevation-freduency curvea
1ndicates that the flood control storapge provided below elevation
50L.0 in the enlarged Lavon Reservolr 1s sufficient to control a flood
having s recurrence of aboubt once in 35 years.

69. FOUNDATION ASD EMBANKMENT ~ LAVON DAM.- The foundation of
the existing Lavon Dam consists of 25 to 42 feet of plastic clays
overlying 2 to 1k feet of clayey sand and sand. The primary nmsterial
below the sand 1s moderately hard cleyey shale. Because the solls in
the flood plein were excessively wet, the existing ewbankmend was
constructed of plsatie clauy from borrow aress on the sbutments., An
entargement of the embankment would be constructed of clay material
obtalned from an sres on the left abutment cutelde of the sxisting
Govermment property limits. The enlarged embunkment section hes a
safety factor of spproximately 1.30 for the post-construction condi-
tion. The present condition of the foundation under the spillway was
studied by a mumber of field and laboratory investipgatlons in April
and May 1960. The results of these investizstlons are discussed in
detall in appendix IIL., The apillway is founded on the moderstely
hard, massive clayey shale. This shele is in satisfectory condition
to support an enlarged splillway structure.

T0. AVATLABILITY OF CONSTRUCTION MATERIALS.- Construction
materials of ample quantity for the reguirements of the subject
project apd of satisfactory quality for use as conerebe aggregates,
riprap, filter and bedding materdals, and flexible basze materials sre
avallable in Texas within an 85-mile radius of the project site. At
the present time there are four operating commercial guarries In the
Chlco-Bridgeport ares which can produce all of the required construe-
tion materials except fine aggregate for concrete. There are five
naturel sand apd gravel sources in the Dallag-Fort Worth area which
can produce acceptable fine aggregates, making s total of nine sources
of construction materials within economical haul mileage.

Tl. PROPCOSED EAST FORK CHANNEL IMPROVEMENT.- The proposed plan
of channel improvement on the Easgt Fork would provide for improving
snd straightening of the existing channel from the mouth of the Bast
Fork (mile 0,0) to the mouth of the oubtlet-works discharge chamnel
{river mile 31.8) of the propesed Forney Dam. The total length of
the Past Fork River channel improvement would be aboubt 132,000 feet.
The improved chanpel would have a 90-foot bottom width for the entire
length. The lmproved channel would have side slopes of L vertical on
1 herizontal, with bottom grade of 0.020 percent between stations
0+00 and E50+00 and 0.0568 percent bebween stations 50400 and 1320+00.
The chepnel lmprovement work would increase the minimum channel caps-
city downstream from the proposed Forpey Dem site from about 500 second-
feet to about 5,000 second-feet below damaging levels in the leveed
areas (or to & bankfull capacity of about 11,500 second-feet). The
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plan layout ie shown on plates 11 end 12 and the profile of the proposed
Eagt Fork River channel improvement is shown on plates 13 and 14. Per-
tinent data on the proposed channel improvement plan are presented in
table 4. It is expected that the improved grade and aligmnment will
induce scouring and eventually increase the capacity of the channel.

The bottom grade of the proposed channel would be lower than the grade
of the exlsting channel and therefore; would permlt the existing levee
gluices to discharge more effectively the runoff from the leveed areas
during pericds when the flood releases and natural flows do not exceed
5,000 cubic feet per second. However, improvement of the levee sluices
would, when the channel flow levels recede, permit higher rates of
release of water impounded behind the levees during periods of high
flows in the improved channel. Levee-gluice structures which are inade-
quate because of deterioration or because of insufficlent capacity
would be replaced. The new levee-slulce structures would be similar

to0 the present structures, having automatic flap-gate gravity-con-
trolled cutlets. Pertinent data for the levee-sluice structures are
presented in table 6.

72. Lands to be acquired for the local flood protection project
on the East Fork downstream from the Forney Dam site conslst of 1,010
acres in fee simple. In general, this acreage is undeveloped river
bottom land covered with trees and underbrush. It lies along both
banks of the river channel and is subject to frequent overflow. @raz-
ing of cattle and hunting are considered to be the highest use of the
land required for rights-of-way. In the cost estimates this land was
valued at $95.00 per acre which is considerably higher than the capl-
talized net income therefrom. Also, the lands to be acqulired are part
of larger holdings of highly developed ranch and agricultural properties
and consequently the asking price for the small part of relatively
inferior land 1s inflated.

73. The clearing of the rights-of-way for the improved channel
will also permit more rapid discharge during periods of overbank flow.
A portion of the cleared rights-of-way will be used as spoill areas for
the channel excavation, the material being cast and piled st the outer
limits, and no effort is proposed t0 be made to fill old channel cut-
offe or sloughs beycnd the reach of excavating machinery. The cost
estimates for the channel excavation do not include any allowances for
hauling or leveling the excavated material.

T4. DESIGN DISCHARGE CRITERIA FOR INTERIOR LEVEE FLOCDING.- The
proposed gravity sluices for each leveed area have been designed to
discharge the total volume of runoff from a 50-year frequency rainfall
coincident with flows of 5,000 second-feet or greater in the East Fork
with free discharge at the outfall within a three-day period. The
three-day period represents the amount of time it was considered the
crops in the leveed areas could be inundated without being destroyed.

T5. SUBSURFACE INVESTIGATION FOR PROPOSED CHANNEL IMPROVEMENT, -
The proposed improvement wi}l be confined entirely within the existing
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flecod plain of the East Fork, and none of the channel cutoffs are
located scross noses or extensions of the land mass forming the
adjacent river velley walls. The general depth of alluvium is 25
feet or more in thickness; therefore, practically all materials to

be removed during channel excavation will be alluvial clays with
minor beds of clayey sands and gravels. Three borings drilled in
this reach of the Bast Fork, one at the intersection of the Rast Fork
and the Forney-Sesgowllle Highway, one at the intersection of U. S.
Highway 172 and the East Fork, end cne downstream of the Conmbine-
Crandall Road, show an alluvium thickness range of from 20 to over

35 feet. Tt is possible that, in scme limited sections of the channel
Improvement area, primsry strata may be encountered sbove the pro-
posed channel grade. However, these primary strata will be shales
vhich can be excavated with normal common excavation equipment and
procedures. Based on the existing borings, the chamnel: improvement
locale, and limited study of the area, no unusual. excavaticon problems
are expected.

76. LEVEE IMPROVEMENTS.- The proposed plan of levee improve-
ment on the East Fork provides for raising and strengthening about
202,400 linear feet or about 38.3 miles of existing levees of seven
levee districts. The levee improvement work would involve eight
separate levee systems, of which four are on the left bank of the East
Fork and four are on the right bank. The improved levee sections
would be constructed to a top wildth of 10 feet and side slopes of 1
vertical on 2.5 horizontal. The top grades of the improved levees
would be established a minimum distance of two feet above the deslgn
water surface of 53,000 second-feet (recurrence expectancy of once in
50 years). A plan layout of the existing levees is shown onr plates 1,
1l, and 12. The levee-grade profiles, the design water surface pro~
files, and a typical section of the proposed levee improvements, are
shown on plates 13 and 1lh. The levee improvements would require
lengthening of the proposed new drainage structures included in the
proposed plan of channel improvement. The material for the levee
enlargement would be gelected from the channel excavation materials
and would be placed on the floodway side of the existing levees. The
levee improvements would require acquisition in fee simple of about
70 acregs of land to be cleared and utilized as rights~of-way.
Pertinent data relative to the levee improvement plan are shown in
table 5.
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TAELE &

PEETINENT DATA
EAST FORE OF THE TRINITY RIVER, TEXAS

LOCATION
Stresm : Bagt Pork of Trindiy River
Fiver mile limite C.0 to 31.8
DRATHAGE ARRA
Above mouth of Esst Fork, square miles 1 ,30&
Above heed of proposed improvement, aquare wmiles 1,07

CHANIL, TMPROVEMENT

Length of exlsting chennel befors iuprovement, ulles .8
Length of channel elfter luprovement, miles 25.0
Length of channel enlergement and realigoment, miles 28,0
Channel eplergement end resligrment
Channel excavation, cublc yards 10,900,000
8ide slopes of excevetaed channel : lonl
dverage dephbh of excavated chennel, feeh 18
Bobtem widbhs of excoveted chennel, faek
Station limliie Bottom wldth
OHID = 1IR0400 90 ft.
Charmel geadisnt (improved)
. Btation linite Percent grade
G400 - K50H00 002
L5000 - 1320400 0.0568
{Learing :
Inproved chanpel stetion Iimits CH00 = 1320+Q0
Width of cleering, each side of cember line, fest 165
Wumber of aored TEO
Docakicn of bWridges ovey exesvebted channsl, stetlons
Cretbine~Crendell Road b53+00
TENG Fodlrosd : HRE+T5
7. 8. Wghway 172 602400
Forpey-Seagovilie Road TrA+60
founty Rosd {004 U.5.Bighwvey 80) 111L+50
P Radlrosd 1113+20
W. B, Bighway 80, east leue 1199+36
. 8. Higbway 80, west lane 1200+00
RIGHTS-0F=-WAY
Feo gimple scguisifion :
Iwproved. chemmel station limite 0+00 to 1320400
iand sres, acres 1,010




TABLE 5

PERTINENT DATA
LEVEE IMPROVEMENT PLAN
KAUFMAN COUNTY LEVEES

. Freeboard, minimum above design water surface, feetl
Total length of levees, feel

Total length of levees to be reconstructed, feeb
Existing average helght of levees, feet
Proposed average height of leveesn; feet
Existing crown width, feet

Proposed crown width, feet

Existing side slopes

Proposed side slopes

Compacted fill required, cublc yards

Additional rights-~of-way required, acres

Aves fto be cleared, acres

Slope areas to be seeded, acres

Haul roads required, miles

Total drainage area 1n levee districts, acres .

2

279, 7T7*
202, 372.
12.1
1L.6
8 to 10
10
1:2.0 to 1:2.25
1:2.%
1,150,000
70
378
201
60

25, H15%%

¥ Includes 63,140 feet of hillside levees

#¥ Kaufman County Levee Improvement District # drains directly

into the Trinity River
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TABLE 6

FPERTINENT DATA
'PROPOSED MODIFICATION OF LEVEE-SLUICE STRUCTURES
CHANNEL AND LEVEE TMPROVEMENTS
FAST FORK OF THE TRINITY RIVER

H H Proposed gravity sluices

Kaufman County Levee District : Existing : Number & size +  Invert elev.
;  gravity sluices (wxhx1) : {ft. msl)

No. 4 Left bank 2 - 72" CMP 2 - 72" CMP x 160°# 318.0%
No. 5 Left bank 2 = 30" CMP 1 -5"x 3" x 170° 338.50
Ne. 5 Right bank 1L« 3" x5 CBRC b - k.5t x 3% x 1157 343.50
No. 6 Right bank 1 - 48" cMP 3 -5 x 3" x 75 382.7C
No. 8 Right Bank 1 - 36" cMP 3 - 4" x 3" x 90° 377.50
No. 10 Right bank above

Hillside drain 3 = 36" CMP No change 346.00
No. 10 Right bank below

Aillside drain 3 - 36" oMp No change 345,90
Ne. 13 Left bank above _ '

Mustang Creek 1 - 18" CMPp i~ 4 x 3% x 957 356.00
No. 13 Left bank below :

Mustang Creek 2 - 60" CMP 1 -3" x 3% x 130" 346.00
No. 15 Left bank 3 - 36" CMP 3 - % x 3" x 105° 352.29

#Draing directly into the Trinity River - to be extended only



COSTS, CHARGES, AND BENEFITS

77. FIRST COST AND ANNUAL CHARGES.- The egtimates of first
cost and annual charges for {he proposed plans for the East Fork for
modification of Lavon Dam and Reservolr, chamnel improvements, and
levee railsing and strengthening are summarized in tables 7, 8, and 9,
respectively. Detailed estimates of first cost for the proposed
medification of Lavon Dem and Regervoir and of local fleood protection
" works on the Fast Fork of the Trinity River downstream from Forney

Dem are shown in tables 2, 5, and 11, appendix II. The estimates are
based on unit prices as of July 1, 1961. :

78. FLOOD CONTROL BENEFITS.- The total average anmual flood
damages in the flood plain of the East Fork downstream from the pro-
posed Forney Dam site are estimated at $337,600. The sverage annual
demsges for this area, under conditions as would be modified by the
proposed plan of improvement, are estimated to be $125,600 as shown
on flood demage-freguency curves, curve B, plate 25. The benefits
from the prevention of damages are $212,000. Based on trends of the
past and expected fubure economy of the area, development is expected
to continue in the f£lood plain even though additionel flood protection
is not provided. This is particularly true in the unleveed areas cf
the flood plsin where the development has not been as extensive as
that in the more protected leveed areas. This probable future develop-
ment without additional flood protection works has been estimated at
25 percent on the average during the next 50 years. To reflect this
anticipated increase in development, the prevention of average annual
damages creditable to the proposed improvement has been increased by
25 percent or $53,000, bringing the total flood control benefits to
$265,000.

79. The total average annual damages resulting from inadequate
outflow conditions at the existing levee' districts is estimated at
$72,900, based on present conditions and price levels of July 1, 1961 .
The average annual damages for this area under conditions as would be
modified by the proposed plan of improvement are estimated to be $6,000
ag shown on damage-frequency curves for levee outflow conditicns,
curve B, plate 25. Therefore, the benefits from prevention of flood
damages within the leveed areas are $66,900.

80. The benefits resulting from increasing the helght of the
levees to provide protection against a discharge having a frequency
of occurrence of once in 50 years, with a 2-foot freeboard, have been
estimated at $54,500 when considered incrementally to the proposed
chennel improvement plan of 5,000 second-feet.

81. WATER CONSERVATION BENEFITS.- The benefits creditsble to
the proposed modification of Lavon Dam and Regervoir project to
increase water conservation storage are estimated at $0.06 per
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TABLE 7

SUMMARY OF FIRST COST AND ANNUAL CHARGES
FROPOSED MODIFICATION CF LAVON BESERVOIR PROJECT

EAST FORK OF THE TRINITY RIVER
(Tuly 1, 1961 price level)

Ttem _ Costs
FIRST COSTS
1. Federal First Cost
Lands and demages $ 6,650,000
Relocations 4,495,000
Reservolrs ' _ 211,000
Dau 3,546,000
2. Embankment : (1,246,000}
b. Spillway (2,223,000)
¢. Modification water pump station {77,000}
Recreation facilities H28%.000
Uperating equipment 20,000
Preauthorization costs - 80,000
Fngineering and design £63,000
Supervision and administration , 792, 000
Total net Federal first cost 16,780,000
2. Hon-Federal Flrst Cost Hone
3. Total Fstimated First Cost of Project 16,780,000
L. Less Presuthorization Cost 80,000
5. Total Construction Cost of Project 16,700,000

ANNUAL CHARGIES

{Construction period - 3 years) (Amortization period - 50 years)
(Interest rate - 2-5/8%)

1. PFederasl Investment®

a. Federal first cost 16,780,000
b. Intersst during construction 660,700
Total - Federal investment L7, 840,700
2. Non-fedaral Investment None
3- Federal Anmusl Charges®*
a. Interest on investment b57,800
b.  Amortization of investment 172,500
¢, Maintenance and operation¥# 8,200
Net Pederal anpual charges €38, 500
Lk, Net Non-Federal Amnual Charges None
5. Total Estimated Annual Charges® 638,500

P,

Tncluding presuthorizatlon costs
*% Replacement of parts includedin existing project
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TABLE &

SUMMARY OF FIRST COSTS AND ANNUAL CHARGES
PROPOSED CHANNEL IMPROVEMENT
EAST FORK OF THE TRINITY RIVER
(July 1, 1961 price level)

Ttem Costa
FIRST COSTS
1. Federal Firgt Cost
Railroad relocations $ 82,000
Channel - i, 600,000
Ilevee repalr 50,000
Alterations to drainage structures 8k, 000
Preguthorization costs 15,000
Engineering and degign h3%,000
Supervision and administration 476,000
Total net Federal first cost 5,735,000
2. Non-Federal First Cost
Lands snd damages 116,000
Alterations to highwaye and utilities 24l , 000
Total net non-Federal first cost 360,000
3. Total Estimsted First Cost of Project 6,095,000

ANNUAL CHARGES

{Construction period - 2 years) {Amortization period - 50 years)
(Interest rate - 2-5/8% Federal, 3% non-Federal)

1. Federal Investment® :
Federal first cost. 5,735,000

Interest during construction . None
Total -~ Federal investment - 5,735,000
2. Non-Federsl Investment
Non-Federal first cost 360,000
Interest during construction None
Total - Non-Federal investment 360,000
3. Federal Annmual Charges
Interest on Federal investment 150,500
fmortization of Federal investment 56,700
Maintenance and operation ~ None
Net Federal annual charges 207, 200
L, Non-Federal Annual Charges
Interest on non-Federsal) investment : 10,800
Amortization of non-Federal investment 3,200
Maintenance and operation 20,000
" Net non-Federal anmual charges 34,000
5, Total Estimated Aanual Charges® 241,200

¥Including preauthorization costs
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TABLE 9

SUMMARY OF FIRST COSTS AND ANNUAIL CHARGES
PROPOSED LEVEE IMPROVEMENT PLAN
EAST FORK TRINITY RIVER
(July 1, 1961 price level)

Them Costs
FIRST COSTS
1. Federal First Cost
levee construction $1,029,000
Additions to levee drainage structures 16,000
Clearing and grubbing 79,360
Sodding slopes 24,100
Presuthorization cost 5,000
Engineering and design 103,360
Supervision and administration 88,180
Total net Federal first cost 1,345,000
2. Non-Federal First Cost
Lands and damages 106,000
Alterations to highways - ' 10,000
Total net non-Federal first cost 20,000
3. Total Estimated First Cost of Project - 1,365,000

ANNUAL CHARGES

{Construction period - 2 years) (Amortization period - 50 years)
(Interest rate - 2-5/8% Federal, 3% non-Federal)

1. Federal Annual Charges :
" a. Interest 35,300

b. Amortization 13,300
Total Federal annual charges 48,600

2. Non-Federal Annual Charges o
a. Interest 600
b. Amortization 200
Total non-Federal annual charges 800
3. Total Estimated Annual Charges 49,500




thousend gallons of dependable yield, as discussed in appendix II.
The proposed increase in dependable yield at the Lavon Reservoir
site has been estimated to be sbout 7l second-feet or 45.9 million
galiong daily, which results in annual water conservation benefits
of $1,005,000. '

82. FISH AND WILDLIFE BENEFITS.- The Bureau of Sport Fisheries
and Wildlife indicated in its report that no additional fish and wild-
life benefits will accrue by enlarging the conservation storage
capacity in Lavon Reserveir, by downstream channel ilmprovement, or by
overbank clearing. It is also indicated that the over-all result
will be losses to upland game and waterfowl habitats, but the losses
will not be of sufficient magnitude to require purchase of lands for
mitigation. The District Engineer concurs in this finding.

83. RECREATTON BENEFITS.- The National Park Service presented
in its report an appraisal of the recreational potentials resulting
from the proposed modification of the existing Lavon Reservoir. The
National Park Service estimated that the ilncrease in annual use of
the proposed project for recreational purposes would be about 600,000
visitor-days. Based on a monetary value of $1.60 per visitor-day for
all types of recreation, the National Park Service has estimated that
the menetary recreationgl benefits of the proposed enlargement of
the project would be about $960,000 ennually.

8L, The benefits of recreational facilities are menifold; they
include intangible value of health, pleasure, skill, and esthetics.
The value of the recreational facilities to the individual is con-
sidered to be comparable to a fee an individual would pay for admls-
sion to private recreational areas. In lieu of the velue of $l.§0
used by the National Park Service, the average net value to the
individual for general recreational activities, including picnicking,
camping, swimming, boating, etc., at the project site is estimated
for this study at sbout $0.50 per visitor-day. The District Englneer
estimates the enlarged Lavon Reservoir would provide recreational
opportunities for about 600,000 visitor-days in addition to present-
day uses., Total annual recreational benefits of $300,000 have been °
credited for the proposed enlargement of the reservoir. Attendance
at Lavon Reservoir amounted to 1,911,000 visitor-days in 1959 and
2,076,000 visitor-days in 1960.

85. SUMMARY OF BENEFITS.- The total estimated average annual
benefits crediteble to the proposed modification of Lavon Reservoir
project are swmmarized as follows: :

Water conservation $1,005,000
Recreation 300,000
Total annual benefits 1,305,000
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The total estimated average annual benefits creditable to the pro-
posed plan of improvement for the Fast Fork downstream from the
Forney Dam site, comsisting of an improved chamnel of 5,000 cfs
capacity, improvement of the cutflow conditions of the levee
distriects, and strengthening and increasing the height of the
existing levees, are summarized as follows:

Prevention of flood damages
in the floecd plain by th
5,000~cfs channel ' $265,000

Prevention of flood damages
in leveed areas by improved
outflow conditions 66,900

Prevention of flood damsges
in leveed areas by increased

levee heights 54, 500
Total snnual benefits $386, 400

86. In addition to the primary benefits creditable to the pro-
posed plan, it is recognized that certain secondary benefits would be
realized. However, for the purpose of economie justification, the
secondary benefits have been disregarded.

87. COMPARISON OF BENEFITS AND COSTS.- Summaries of annual
benefits, annual charges, and ratio of benefits to charges for the
propoged improvements are gilven below:

Average - Annual B/C
Annual Benefits Charges Ratio

Modification of Lavon Dam $1,305,000 $638, 500 2.0
Channel and levee improvements 386,400 290, 600 1.3
Total . 1,691,400 929, 100 1.8
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LOCAL COOFERATION

88. PROPOSED LOCAY, COCFERATION.~ The requirements of local
cooperation in the proposed modification of Lavon Dam and Reservoir
congist of reimbursement to the Federsl Government of project costs
chargeable to the water conservation features provided in the project.
The North Texas Municipal Water District furnished this office a copy
of resolutlon (presented in appendix V) passed at the ronthly meetw
ing of the Directors held in its office at Wylie, Texas, on January 8,
1960. The resolution stated that it was the intention of the Board ‘
of Directors to attempt in every practical manner to develop the con-
servatlion storage above Lavon Dam to its maximum potential and that
at the proper time the North Texes Munleipal Water District will enter
into the necessary fimm and binding sgreements with the Corps of
Engineers, United States Amy, to carry out this intention.

89. The chamnel and levee improvements proposed for the East
Fork in the reach downstream from the Forney Dam site is a locsl flood-
protection plan, subject to the requirements of local cooperation as
generally specified for similar local flood protection projects. It
is propesed to require local interests to participate in the plan as
follows: ' '

&. Provide without cost to the United States all lands,
easements, and rights-of-way necessary for the construction, maeinte-
nance, and operation of the chennel and levee projects.

b. Provide assurences that encroschment on the improved
channel will not be permitted. '

c. Provide without cost to the United States all reloca-
tions and alterations of roads and bridges, except for railroads, and
of all bullding structures, pipelines, sewers, and utilities made
necessary by censtruction of the channel and levee works.

d. Hold and save the United States free from damages due
to the consitruction of the projecs.

e. Maintain and operate all works after completibn in
accordance with regulations prescribed by the Secretery of the Army.

The supervisors of Kaufman County Levee Districts Numbers 4, 5, 6, 8,
13, and 15 submitted jointly a letter dated June 30, 1961 (presented
in appendix V) indicating thelr approval of the proposed channel and
levee improvement works and stating their intentlon to initiate action
in the interest of organizing an agency under the laws of the State of
Texas to qualify itself as the responsible local agency for the items
of local cocperation established for the proposed plan of loeal flood
protection. _ : . .
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90. ALLOCATION OF COSTS.- The costs of the proposed modification
of the lavon Dam and Reservoir project have been allocated between water
conservation and recreation in accordance with the separable cost-
remaining benefits method. Detailed data concerning the allocation of
project costs to the separate purposes are shown in appendix IT. A
sumnary of the ellocated costs 1s presented in table 10.

91. The medified Lavon Reservolr preject would have a total
usable storage capacity of 637,900 acre-feet of which 275,600 acre-
feet (same as existing project) ie allocated to flood control and
362,300 acre-feet is allocated to water conservationm. The total project
construction cost (exclusive of preauthorization cost) is $16,700;000
of which $1%,215,000 or 85.12 percent is allocated to water conservation
and 32,485,000 or 14.88 percent is allocated to recreation. The amount
allocated to water conservation is chargeable to local interests.

92. The maintenance and operation of the modified Lavon Dem and
Reservolr would continue to be the responsibility of the Corpe of
Engineers, but the additional cost of such maintenance and operation
would be apportioned to Pederal and non-Federsl interests. The addi-
tional anmual charges for operation and maintenance of the modified dam
and reservolr is $8,200, of which $6,600 or 80.49 percent is allocated
to water conservation and $1,600 or 19.51 percent is allocated to recrea-
tion. The amount allocated to water conservatlon is chargeable to local
interests. :

93. In accordance with the proposed local cooperation, the sallio-
cation of costs between Federal and non-Federal interests for the
chanpel improvement portion of the local Tflocd protection plan for the
East Fork downstream from the Forney Dam site 1s a8 follows; The
Federal Govermment to be responsible for construction of the channel
improvement, levee repalr, necessary alterations te rallroads, and
reconstruction of levee-sluice facilities for the levee districts, at a
total estimated comstruction cost of $5,720,000; and local interests to
be responsible for furnishing all lands, easements, and rights-of-way
necesgary for construction anmd operation of the project and for pro-
viding necessary alterations and relocations of highways and utilities,
at a total estimated constructicn cost of $360,000, and for maintalning
and operating the proposed channel improvement project at an estimated
annual cost of about $20,000.

9h. In accordance with the proposed local cooperation; the allo-
cation of cost between Federal and non-Federal interesis for the plan
to strengthen and raige the heights of the existing levees of the seven
levee districte along the East Fork is as follows:; The Federal Govern-
ment to be responsible for the levee enlargement work, including exten-
gion of the levee-sluice structures which are proposed under the channel
improvement plan, at a total estimated construction cost of $1,340,000,
and local interests to be responsible for furnishing all lends, ease-~
ments; and rights~of-way necessary for construction and maintenance of
the project and for the alteration of two county highways, at a total
estimated construction cost of $20,000.
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TABLE 10

SUMMARY OF COST ALLOCATION STUDIES
PROFOSED MODIFICATION OF LAVON RESERVOIR FPROJECT
EAST FORK OF THE TRINITY RIVER

1. PERTINENT DATA:
Total controlled storage, acre-feetl 685,700
Flood control storage, acre-feet (275,600)
Water conservation storage, acre-feet (362,300)
Sediment storage, acre-feet {k7,800)
Dependable flow Existin Modified
Second-~feet 58 139
Million gallons daily 43.9 89.8
Annual benefits
Water conservation $1,005,000
Recreation 300,000
Total $1, 305,000
Benefit-cost ratic
Water conservation 1.9
Recreation 3.1
Multiple-purpose 2.0
Allocated water-supply cost per 1,000 gallons**  $0.03243
2. SUMMARY OF COST ALLOCATION:
: ~ ALLOCATED COSTS
Cost Ttems :Water congervation: BRecreation Total
31000 1 % 81000 : % :  $1000
First cost 1h,283.1  85.12 2,k96.9 14.88 16,780.0
Preauthorization cost 68.1 85.12 11.9 1Lk.88 80.0
Construction cost 14,215.0 85.12 2,485.0 14.88 16,700.0
Investment cost¥ 14,845.5 85.12 2,595.2 14.88 lT,th.T
Annual charges®* 543.1  85.06 95.4  1h.9k 638.5
Annual chargea¥*¥ 540.6 B85.06 9k.9 1hk.9k  635.5
Maintenance and '
operation cost : 6.6 80.kg 1.6 19.51 8.2

#Including preauthorization costs

¥#Execluding preauthorization costs’
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COORDINATION WITH OTHER AGENCIES

95. NOTICE OF INTTIATION OF STUDIES.- During the initiation of-
studies on the subject watershed, the reglonal offices of other inters
ested Federal agencies were advised by letter dated November 20, 1957,
of the generml investigation program for fiseal year 1958. In response
to the sbove letter, the aggregate Federal agency comments, in general,
lnclude statements of Interest in the lnvestigatlions program and infor-
matlicon on available basic and general dats. The Soil Conservation
Service, which presented the only specific comuents on the East Fork of
the Trinity Blver, lndicated the availability of baslc field date and
vwork plans for its flood retardation aund soll conservation program on.
the watershed. Interested agencies requested that coples of the pro-
posed report be submitied for fileld level review snd comment.

96. . 5. PUBLIC HEALTH SERVICE.- During the preparation of
this report, the results of the investigations and studies of the prob-
lem ares were discussed with the U. 8. Public Health Service, Dallas,
Texas. BSince the plan of iwmprovement includes enlargement of the water
congervation storage space ln e multl-purpose reservolr, this Service
wag requested to furnish e report of the need for and the value of
water supply storage. The report of the U. 8, Public Health Service
18 presented In appendix iv.. .

97. DBUREAU OF SPORT FISHERIES AND WILDLIFE.~ During the prepa-
ration of this report the results of the investigation and studies of
the problem ares were discussed with represemtatives of the Bureau of
Sport Fisheries and Wildlife, Fort Worth, Texas. Views and recommendne
tlons regarding fish and wildlife requirements for the modification of
lavon Reservolr and channel rectiflication downstream from the proposed
Forney Dem vwere included in a report prepared by the Bureau. The
report of the Buresu of 8port Fisheries and Wildlifs 1e praaentad in
appendix IV. _

98. NATIONAL PARK SERVICE.~ The National Park Service was con-
sulted with respect to recreational aspects and potentialities of the
modification of Lavon Reservoir on the East Fork of the Trinity River.
A reconnaissance of the Lavon Reservoir ares was made by & represents-
tive of the Reglonal Three Office, National Park Service, and a report
on the findings was submitted. The report contalinéd an appraisal of
the recreatlional potentials and indicated the typs of recreational
development and estimated monetary evaluation of recreation benefits
applicable to the proposed modlification of Lavon Reservoir. The report
of the National Park Bervice is presented im appendix IV.

99. U. 8. SOIL CONSERVATION SERVICE.. During the investigation,
the Soil Comservation Service, Department of Agriculture, was consulted
with respect to its authorized program of runoff snd waterflow retarda-
tion and soll-erosion prevention on the Fast Fork of the Trinity River
watershed. The agency furnished information on cost and accomplishe
ments of flood-prevention measures installed on the subwatersheds on
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the East Fork wetershed. The existing and proposed improvements of
the Boil Conservation Bervice on the East Fork watershed are briefly
described in parsgraph 20.

100. REVIEW OF REPORT BY OTHER IFEDERAL A(ENCIES.. Copies of
this report hive been forwarded to the interested Federal agencies
at regional level for thelr formal views and comments. Appendix ¥V
of this report is reserved for coples of correspondence relative to
coordination with other agenciles, including thelr formal comments on
this reporgfagd the replies thereto. The comments are summarized
briefly as follows:

a. The Bureau of Mines stated that the report provides
adequately for the protection and costs invelved with respect to the
oll, gas, other mineral resources, and pipe lines in the reservoir
ares, and that it does not object to the construction of the proposed
modification and enlargement of Lavon Beservolr and the channel recti-
fication downstream from the proposed Forney Dam.

b. The Bureau of Public Roads stated that basic regulations
wlll not permit the expenditure of Federal-ald highway funds to relleve
local interests of highway relocations or alteration cost incurred as
a result of the construction of water resource projects. The Bureau
recommended that an lnvestigation be made to determine 1f the neces-
sity for alterations to U. 8. Highway 80 could be minimized or elimi-
nated by a slight shift in the proposed channel to place It 1n the
“éxisting channel. If these project works are authorized, the reslign-
ment can be considered in the preconstruction planning studles.

¢. The Bureau of Beclamation stated that the proposged
developments would not conflict with any existing or proposed Bureau
of Reclamation project. The Bureau offered comments on {1} the value
of water supply; (2) the loss of productivity from lands to be ipune
dated by the proposed project; (3} assigmment of jolnt project costs
to recreatlion; and (4) the method of repayment by local interests of
the project costs zllocated to water supply.

d. The Bureau of Sport Fisheries and Wildlife stated that
it would mske every effort to forward an approved repert for inclu-
sion in this review of reports in the space reserved for that agency.

2. The Federal Power Commiession stated that the recom-
mended works (modification of the existing Lavon project for conser-
vation storage and downsiream levee and channel improvements Ifor flood
control purposes} are not adaptable for economical-conventional or
pumped-storage hydroelectric power development - chilefly bacause of
the low power heads available. However, the Commizsion added that the
recomuended works wonld not affect any existing or potential hydro-
electric resources.
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f. The U. 8. Forest Service stated that the project area
is remote from Natlonal Forest land and from the commercial timber
lands of Texes and will have no direct impact on U. 5. Forest Service.
activities.

g- The U. So Geological Survey stated that all avallable
basic data relative to the project has been utilized in the report
and that the proposed reservolr construction and channel rectifica-
tion will require rehsbilitation of streamflow stetions and establish-
ment of one or more stations on the river and the reservolrs fto pro- -
vide the necessary information for reservoir operation.

h. The National Park Bervice stated that the recreationﬂ,
aspects of this project appeared to be covered adequately in this
report and in the Service's report which is presented in appendix IV.

1. The U. 5. Public Health Service stated that the informa-
tion contained in the review of reports adequately considers future
needs and problems cof water supply and pollution control.

Jj. The Soil Conservation Service suggested certaln revi-'
slons and additions of statements 1n the report relative to the flood
problem and to the matter of coocrdination with i1ts ageney during
preconstruction planning. Also, the Service stated that the amount
of depletion attributed tc the upstream program on the East Fork above
Lavon for the present (1958) and the future (201C) appeared to be
excessive. '

k. The Southwestern Power Administration stated that the
interests of that Administration would not be affected by the proposed
improvements.




DISCUSSION

101. DISCUSSION.~ This report covers the water problems on the
Bast Fork of the Trinity River watershed. Particular emphasis has been
placed on the consideration of the desirability and feasibility of
modifying Lavon Dem anrd Reservoir to increase the water conservation
storage capacity and on the flood problems along the East ¥Fork channel
downstream from the proposed Forney Dam site.

102. ILocal interests have stated a need for more water conserva-
tion storage space in Iavon Reservoir %o meet future water demsnds.
The severe drought of the early fifties and the rapid increase in
ropulation substantiate the need for more adequate water conservation
storage to meet the futwre municipal; industrial, and irrigation re-
quirements of the area. The investigations and studies for this report
showed that an increase in conservation storage capacity by the modifi-
cation of lavon Dam and Reservoir would partially meet these needs.
The studies indicated that modification of the Iavon Reservoir project
could economically provide for the addition of water-supply storage of
262,300 .acre-feet, which would provide an additional dependable yield
of about Tl second-feet or about ¥5.9 million gallons daily.

103. The report investigations indicate that enlargement of Iavon
Reservoir to provide flood control storage for 50-year freguency in
lieu of the present 35-year frequency storage is not economically Justi-
Tied. Modification of Ievon Reservoir to provide additional flood
control storage of about 120,000 acre-feet for SO-year protection would
require an additional annual cost of about $150,000, and would provide
flood control benefits of only about $18,000. Also, the investigatious
indicate that alternate plans for the addition of flood control storage
capacity, by means of the investigated Farmersville Reservoir project
or by enlargement of the proposed Forney Reservoir of the City of Dallas,
are not economically justified.

104, The principal flood problem on the Bast Fork waterched
involves the flooding of leveed and unleveed agricultural lands along
the Bast Fork downstream from Forney DPam (under comstruction by the City
of Dallas) at mile 31.8. The flood problem in this reach is principally
the result of small channel capacity which is insufficient to contain a
reasonable amount of ficod runoff from the uncontrolled area downstream
from Lavon Dam in combination with the uncontrolled releases from exist-
ing and plenned £lood detention reservoirs of the Soil Comservation
Service and the planned flood releases from Iavon Reservoir necessary
for proper operation of the Lavon project. Prolonged flood conditions
in the problem area further affect the operation of Iavon Reservoir
since the evacustion of stored flood waters must be delayed to allow
downstreem flood flows to recede and levee Qlstricts to drain. The
levee~-sluice facilities of the existing levee districts, particularly
during periods of sustained flood flows, are a major contributing
factor to the damages sustained within the leveed areas. The existing
. levee districts provide partisl protection to highly-developed agricule
tural areas against discharges varying from 17,000 to 50,000 second-

" faet, but are subject to frequent failures and overtopping. The largest
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major floods occurring on the East Fork since Lavon Dam was placed in
operation were those of April-May 1957. A recurrence of the April-May
1957 floods under the present conditioms of flood plain development
would result in estimated damages of $1,100,000 in the reach downstream
from the Forney Dam site.

105. Various plans of local flood protection works were studied
during the course of the investigation with a view to giving all possi-
ble consideration to the needs for flood protection for the problem area
downstream from the Forney Dam site. The plans considered (1) channel
improvement to provide capacities between 2,000 and 10,000 second-feet
for the channel below damaging levels in the leveed areas, (2) recon-
struction of existing levee sluices, and (3) the raising and strengthen-
ing of existing levee systems.

106. Plans of channel improvement, including reconstruction of
exlsting levee sluices, were investigated to increase the minimm capaclty
of the East Fork from 500 gecond-feet to 2,000, 5,000, 7,000, and 10,000
second~feet within the problem area downstream from the Forney Dam site.
Tt was determined that a channel of 5,000 second-feet capacilty (below
damaging levels in the leveed areas) would be the most practicsble plan
for the East Fork. The improved chamnel would have & bankfull capaclty
of aboul 11,500 second-feet, neglecting the backwater effect from addi-
tionel discharges in the Trinity River« The chamnel improvement plan
for 5,000 second-feet capacity, as proposed in this report, inciuded a
lowering of the bottom grade and enlargement and realignment of the exilgt-
ing Eagt Fork channel. The lovering of the channel bottom grade and,
reconstruction of levee sluices would materially aid in the discharge of
floodwaters in the leveed areas. The proposed channel improvements would
facilitate flood releases from Lavon Reservolr during most pericds of
inflow from the uncontrollied area without causing flood damages and pro-
longed fleod conditions. The channel improvement works would not, howe
ever, give complete flood protection to the reach downstream from the
Forney Dam site since flows greater than 5,000 cuble feet per second may
be expected from the uncontrolled area without any releases from Lavon
Reservolr.

107. A plan for strengthening and raising the existing levees of
seven levee districts, as propused in this report, was found to be eco-
nomically Jjustified as an added flood control unit to the proposed chan-
nel improvement plan. The top grades of the proposed reconstructed levee
.gystems would be egtablished a minimm of 2 feet above the water surface
of the design discharge of 53,000 second-feet. The proposed levee
improvements would provide uniform protection for the levee district areas
along the East Fork asgainst flood discharges having a recurrence expect-
ancy of once or more in 50 years.

108, SENATE RESCLUTION 148 SUPPLEMENT.~ Additional information on
recommended and alternstive projects called for by Senate Resolution 148,
85th Congress, adopted Janmuary 20, 1958, is contained in attachment to
this report.
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CONCLUSTONS

109, CORCIUSIONS.~ In view of the foregoing, the Digtrict
Englneer concludes that;

a. A serious flood problem exists on the East Fork waterw
ghed downstream from the Forney Dam site where agricultural develop-
ments within leveed and unleveed aress are subject to frequent and
prolonged floods.

b. The most practical plan of improvement for flood control
in the Fast Pork problem area downstream from the Forney Dam site
includes loecal flood protection works consisting of channel improvements,
reconstruction of the existing levee-sluice facilities, ard the ralsing
and strengthening of the levees of the seven levee districts. These
improvements are -fully justified.

¢, There 1s an urgent and immediste need for the construc-
tlon of the local flood protection works. Local interests have sgreed
to meet the requirements of local cooperation.

d. There iz an immedlate need for the modification of lavon
Dam and Reservoir on the East Fork to increase the conservation storage
capacity to partially meelt the present and increasing walter-supply needs
for municipal and industrial purposes for the rapidly expanding urban
and industrial complex of the East Fork and Dallas areas.

e. The lavon Dam and Reservolr modification project would
be an important element in the general water conservation program and
developnent of the water resources of the East Fork watershed.

£, Iavon Dam and Reservolr can be modified %o provide addi-
tional wabter-supply storage capacity of 262,300 acre-feet at a cost
commensurate with the benefits. Local intereste bhave furnished satis-
factory assurances of local cooperation to bear the costs which are
allocated to the water conservation funetion of the Laveon project
medification.



RECOMMENDAT IONS

110. RECOMMENDATICONS.- The District Engineer recommends that
the existing project for Trinity River amnd tributaries, Texas, be
modified to provide for construction of channel and levee improvement
works along the 31.8-mile reach of the East Fork of the Trinity River
downgtream from the Forney Dam site at an estimated total Federal
construction cost of $7,060,000; that the proposed channel improvement
works provide an East Fork channel capacity of 5,000 second-feet below
damaging levels in the leveed areas; that the proposed levee improvement
work provide for raising and strengthening the leveegs of existing levee
districts to protect against flood flows having a frequency of occurrence
of once in 50 years; and that the proposed local flood protection works
be congtructed with such changes as in the discretion of the Chief of
Engineers may be advisable. The recommendation is subject to the pro-
visions that no construction shall be undertaken until local interests
have given assurances satisfactory to the Secretary of the Army that
they will (a) provide without cost to the United States all lands,
eagsements, and rights-of-way necessary for construction, maintenance,
and operation of the project (including those required for revigion of
levee-gluice structures), (b) provide assurance that encroachment on
the improved channel will not be permitted, (c) provide without cost
to the United States all relocationg and alterations of rcoads and
bridges, except for rallroads, and for all buildings, structures, pipe
lines, sewers, and utilities made necessary by construction of the
channel and levee works; (d) hold and save the United States free from
demages due to the construction and operation of the project, and (e)
maintain and operate all the works after completion in accordance with
regulations prescribed by the Secretary of the Army. The estimated
non-Federal first cost for rights-of-way snd for relocations and
alterations is currently estimated at $380,000. The currently esti-
mated anmual cost for maintenance and operation of the local flood
protection project by local interests is about $20,000.

111. The District Engineer recommends, also, that the existing
project for Trinity River and tributaries, Texas, be modified further
to provide for enlargement of the existing Lavon Reservoir project on
the Bast Fork of the Trinity River for purposes of water supply and
recreation at an estimated additional Federal construction cost of
$16,700,000, and an increase of $8,200 annuelly for maintenance and
operation; that the proposed Lavon Reservoir enlargement provide for
increasing the water supply storage from 100,000 acre-feet to approxi-~
mately 362,300 acre-feet; and that the proposed Lavon Reservoir project
modifications be constructed with such changes as in the discretion of
the Chief of Engineers may be advisable. The District Engineer recom-
‘mends enlargement of the existing lavon Reservoilr project subject to
the conditions that prior to initiation of construction and in accord-
ance with repayment provisions of the Water Supply Act of 1958, as
amended, local interests shall {a) enter into a contract, satisfactory



to the Secretary of the Army, whereby local interests will reimburse
the Federal Government the amount of construction, malntenance, opera-
tion, and major replacement cogts of the Lavon Reservolr modification
allocated to immediate water supply; and (b) give reasonable agsurances
that they will reimburse the Federal Govermnment the costs of conserva-
tion storage allocated to future water supply. Based on the addi-
tional construction costs and maintenance and operation costs cited
above and on the Separable Costs-Remaining Benefits method of cost
allocation, local interests will be required to bear 85.12 percent

of the total Federal construction costs, such share being currently
estimated at $1k4,215,000, and 80.49 percent of the total additional
annual cost of maintenance and operation, such share being currently
estimated at $6,600. The Federal Govermment will be responsible for
project costs which are allocated to the recreation function and which
are equal to 14.88 percent of the total Federal construction costs

and 19.51 percent of the annual maintenance and operation costs, such
ghares, considered as net Federal costs, beilng currently estimated at
$2,485,000 and $1,600, respectively. '

112. The costs established in regard to local participation for
the proposed chennel and levee improvements and for the proposed modi-
fication of the Lavon project are tentatively established on the basis
of July 1, 1961, price levels, and are subject to modification at the -
time of initiation of construction to reflect the prevelent price levels,
and further, et the time of completion of construction, to reflect the
actual total project costs. :

R. P. WEST
Colonel, CE ,
District Engineer

63



[First endorsement|

SWDGH = -
SUBJECT: Review of Reports on Trinity River and Tributaries, Texass,
Ccvering East Fork of the Trinity River Watershed
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T0: Chlef of Engineers, Department of the Army, Washington, D.C.
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APPENDIX I

HYDROLOGY AND HYDRAULIC DESIGN
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APPERDIX T

HYDROLOGY AND HYDRAULIC DESIGN
REVIEW OF REPORTS ON TRINITY RIVER AND TRIBUTARIES, TEXAS
“QCOVERING EAST FORK WATERSHED

HYDROLOGY

1. INTRODUCTION AND PLAN OF IMPROVEMENTIL- - This appendix con-
talns hydrologic and hydraulic data which have been used in the
preparation of the report relative to the enlargément of the existing
Lavon Reservolr and rectification of the East Fork channel from Forney
Dam slte downstreasm to the mouth. ILavon Dam is located in Collin
County, Texas, on the East Fork of the Trinity River at mile 55.9
upstream from the mouth, and about 22 miles northeast of Dallas, Texas.
For the purpcse of this report the study of the recommended plan of
improvement assumes the construction of the proposed Forney Dam and
- Regervolir, a local interest project for water supply purposes, at
river mile 31.8. The recommended plan of improvement 1s shown on
plate 1.

2. DRAINAGE AREAH,.- The Bast Fork of the Trinlty River has a
total drelnage area of 1,300 square miles of which 777 square mlles
are tributary to lavon Regservolr. Forney Dam site has a contributing
drainage area of 1,074 square miles including the 777 square miles
upstream from Lavon Dam. A drainage area mip of the East Fork is shown
on plate 2, and the drainage areas and river miles at selected pointe
in the watershed are given in table 1.

3. EXISTING IMPROVEMENTS. - Existing improvements on the East
Fork of the Trinity River consist of Lavon Reservoir and nine levee
dlstricts downstream from Lavon Reservoir. lLavon Dam and Reservoir,
completed in 1953, is a multiple-purpcse project with a total storage
capacity of 423,400 acre-feet designated as follows: 275,600 acre-
feat for flood control; 47,800 acre-feet for sediment; and 100,000
acre-feet for water conservation. The conservation storage is con-
trolled by the North Texas Municipal Water District. 8Seven of the
nine levee districts on the Fast Fork are downstream from the proposed
Forney Reservolr. For the purpose of this report it was assumed that
Forney Reservolr would be in operation, that two levee districts within
the reservoir area would be inundated, and that six of the seven levee
districts downstream from Forney Dem site would be affected by the
channel rectification. The other levee district,Kaufman County No. k,
discharges flood flows dlrectly into the Trinity River. Data perti-
nent to the seven levee dlstricts are given in thg@:ollowing tabulation;
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: Area within

_ : River : levee district

Levee district : benk (acres)
Ksufman County No. 4 Left i2,130
Kaufman County No. 5 Both 2,133
Kaufman County No. 6 Right 663
Kaufman County No. 8 Right a76é
Kaufman County No. 10 Right 1,499
Kaufman County No. 13 Teft ' 926
Kaufman County No. 15 Left 2, Th5

Total 20,972

k. PUTURE STORAGE AND DIVERSION REQUIREMENTS.~ The State Board
of Water Engineers has issued a permit to the City of Dallas for a
proposed water supply dem and reservolr on the Bast Fork near Forney,
Texas. The permit authorized impoundment of 490,000 acre-feet of
water but is limited to the inflow downsiream from Lavon Reservolr
and spilis from Lavon,"as now constructed and operated, or as the
same may be changed or enlarged, elther slone or in conjuneiion with
other upstream reserﬁgirs up to a total of 380,000 scre-feet of con-
servation storage as now.or hereafter anthorized by permit granted
by this Beard." The permit was granted subject to diversion from such
enlarged upstream conservation storage of not to exceed 104,000 acre-
feet of water per amnum and restricts diversion of Esgt Fork water to
89,700 sere-feet per year from the proposed Forney project. The
permit also authorizes the storage of water diverted from the Iron
Bridge Reservoir on the Sabine River pursvant $o permit No. 1792, at
a rate not to exceed 179,000 acre-feet of water per anmum, and to
divert and use said water from the authorized Forney Reservoir pro-
vided such water will not be stored when Forney Besserveir is above
elevation 432.0 or when storage in the reservoir exceeds 440,000
acre-feet. During the periods when Lavon Reserveir is in flocd-
controi operation, the proposed Forney Reservolr operation will have
to he coordinated with the Lavon Reservoir operation.

5. DESIGN CRITERTA FOR EXISTING LAVON RESERVOIR.- The "Definite
Project Report on lLavon Dam snd Reservolr,” dated July 1946, contains
& study complefetc that date of hydrologic and hydraulic dats perti-
nent to the existing preoject. Applicable dats from preconstruction
planning studies have been adopted for this report, supplemented by
further studies based on more recent data. '

6. CLIMATOLOGICAL DATA.- The climate in the East Fork watershed
is generally mild with hot swmmers and cool winters. TFreezing tempera-
tures and snowfall are occasionally experienced along with the passage
of cold high-pressure alr masses from the northwestern polar reglons
and the continental western highlands. The mean anmval temperature
in the watershed is about 66 degrees Fahrenheit. Temperatures in and
near the watershed have ranged from a maximum of 118 degrees to a
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minimum of minus 7 degrees. January, the coldest month, has an average
minimum daily temperature of 36 degrees. August, the warmest month,
has an average maximum daily temperature of 96 degrees. The average
relative humidities at 12:00 a.m., 6:00 a.m., L2:00 p.m., and 6:00 p.m.
are Ti, 80, 54, and 53 percent, respectively. The maximum recorded
wind velocity (recorded mile) at Dallas was 77 miles per hour from the
north in July 1936.

T« PRECIPITATION.- The mean annual precipitation over the Bast
Fork watershed is about 39.0C inches, and varies from about 37.6 inches
in the headwater region to about 41.6 inches in the lower part of the
watershed. Extremes in annusl precipliation recorded at McKinney in
the watershed have rahged from a minimum of 20.76 inches in 1925 to a
maximum of T6.12 inches in 1877. Hourly precipitation records at
Dallas date back to 1918. Maximum precipitation recorded at the
officlal Dallas gage for selected durations is shown in the following
tabulation:

Duration H Precipitation
{hours) : {inches)
1 3.39
2 .77
3 5.0k
& 6.80
12 9.07
2L 9.18

8. EVAPORATION.~ Estimates of evaporation for Lavon Reservoir
were based upon evaporatlon records mairntained at the Agricultural
Experiment Station, Denton, Texas, and those at lavon Reservoir. The
average monthly and amnual eveporation for the pericd 1917 to 1959,
Inclugive, is shown in table 2.

G. BRUNCFF DATA.- &treamflow records are svailable from several
gaging staticns on the East Fork of the Trinity River. The locaticns
of these stream-~gaging stations are shown on plate 2. The annual
runeff data for selected stations is summerized in the following
tabulation:

71



:Annual runoff (1nches)(l)

: :Drainage: Period of :
CGaging ;8tream: Area :__ Record :Lengt% 1 Meocimuam s Minimum ¢
Station @ Mile : {sq mi):From : To :(yrs)’y (2) : (2) : Mean

McKinney 82.4 188 1950 1959 10 28, 1& 0.73 6.69
Lavon (3)  55.9 TT7T 1954 1959 - -- --
Lavon 54,9 779 1954 1959 6 15. 7h% 0.1k 4.9k
Rockwall Wy 2 850 1924k 1959 36 17. he(k) 0.53 %) T.72(8)
Crandall 13.8 1,257 1950 1959 10 16.30 | 0.4l 5.74

{1) Amounts shown are the observed runoffs which have not been
corrected for reservoir storage or evaporation.

(2) Water year

(3) Reservolr gage

(%) Based on period 192k-1954

10. DETERMINATION OF FLOWS AT LAVON DAM.- Monthly flows at
Lavon Dam for the period 1924 through September 1953 were computed by
applylng a dralnage ares factor to the recorded flows at the Rockwall
gage. From October 1953 to date flows were computed based on change
in reservoir storage, releases, and evaporaticn from the existing
Laven Reservolr. Table 3 shows the estimated monthly and annual flows
at Lavon Dam for the period 1924 through 1959.

11. AREA AND CAPACITY OF RESERVOIR.- The area and capaclty of
Lavon Reservolr were determined from topographic maps prepared by
sterecphotogrammetric methods to & scale of one iInch equal to 1,000
feet with a 10-foot contour interval. The reservoir wae resurveyed by
the Corps of Engineers in November 1959. Tabulations of the initial
area and capacity for lLavon Reservoir are given in table 4.

12. GERERAL CRITERIA FOR RESERVOIR STORAGE CAPACITIES.-~ In
establishing storage capacities for the enlarged Lavon Reservoir,
consideration was given to the following: (1) The location of the
regervoir site with respect to the area in which the greatest concen-
tration of flood damages have been experienced; (2) the uncontrolled
areas lylng downstream from the reservoir site; (3) the ability of
the reservoir to control the floods of record from its contributing
drainage area and alsc satisfy reglonal flood-control storage require-
ments; (4) the additional flood protection and flexibility of operation
that might be obtained by withholding reservoir releases; (5) the regu-
lated releases from other reservoirs in the Trinity River system; (6)
the channel capacities of the East Fork dowmstream from the damsite and
the Trinity River downstream from the mouth of the Bast Fork; (7) the
existing and proposed regional development of the water resources;

(8) the capabilities of the site; and (9) allowance for the reduction
in reservoir capacity resulting from anticipated sedimentation.

13. SEDIMENT STORAGE.- The total sediment storage of 47,800
acre-feet was provided in the existing Lavon Reservolr to permit
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sediment deposition for & period of 50 years. This represented an
average annual sediment production rate of 1.23 acre-feet per gQuare
mlle of drainsge ares and was based on Department of Agriculture esti-
mates allowing for development of soll congervation practices on the
drainsge area upstream from the dam. For this report an estimate of
the sediment production rete for the watershed upstream from Lavon was
adopted as determined by using Bulletin 5912, "Inventory and Use of
Sedimentation Data in Texss,” published by the Texas Board of Water
Engineers in January 1959. This rate, 1.10 acre-feet per square mile
per annum, with aillowances for development of scil conservation
practices on the watershed, was used to compute a total sediment
deposition in lavon Reservoir of 47,800 acre-feet during & 67-year
period or by the year 2020. During the period from 1953 to 1970 when
it 18 estimated the expansion of the reservoir would be campleted,
12,150 acra-~feet of sediment would be deposited in the reserveolr with
the remaining 35,650 acre-feet being deposited from 1970 to 2020
which represents the economic life of the enlarged project. Therefore;
h7,800 acre~feet or 1.15 inches of storage space has been provided in
Lavon Reservolr for sediment deposition with an estimated 41,300 acre-
feet In the conservation pool and the remaining 6,500 scre-feet in the
flood control pool.

14, CONSERVATION STORAGE.- Operation studies, with allowance
for evaporation, were made to determine the streamflew regulation that
could be obtained from a wilde range of conservation storages in the-
regervoir. During the critical period for the enlarged Lavon project,
July 1951 through February 1957, the average amnnual inflow to Lavon
Reservolr was about 102,500 acre-feet and the estimated average snnual
net evaporation was 52.68 inches. The 362,300 acre-feet (8.74 inches)
of conservation storage proposed for Lavon Beservolr below elevation
489.0 would, under present conditions of watershed development and
initial area and capacity, produce a dependable yield of 139 second-
feet. The 1908-191% period is more critical with respect to lesger
amounts of conservation storage and is the critical periocd for the
100,000 acre-feet of conservation storage provided in the existing
Lavon Reservoir. The permit issued to the City of Dallas (see para-
graph &) restricts upstream storage to 380,000 acre-feet and annual
diversions not to exceed 104,000 acre-feet. The enlarged lLavon
Reservolir proposed in this report would utilize 362,300 more-feet of
Btorage and the 139 second-feet of yield represents a diversion of
100,700 acre~feet per year. A conservation storage-dependable yield
relation for Lavon Reservolyr iz presented on plate 22.

15. A fleood-prevention program, including floodwater retarding
structures; for the East Fork watershed both upstream and downstream
from Lavon Reservoir is indicated in Senate Document No. 111, 85th
Congress, 2nd Session, dated July 2k, 1958. Data presented to the
United States Study Commission - Texas by the Soil Conservation
Service in March 1961 indicate that 193 retardation structures are
proposed on the East Fork watershed upsiream from Lavon Reservoir.
Available data indicate that 63 of these structures have been com~
Pleted. The 193 structures upstream from Lavon Reserveir, if
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constructed, would have & total detention storage of 92,246 acre-feet,
a combined release rate of 2,708 second-feet, and would retard runoff
from 331.1 square miles. There are 65 retardation structures proposed
for the watershed area dowmstream from Lavon Reservoir of which 3T have
been completed. OF the 65 structures only 58 drain to the East Fork
and the remaining 7 drain directly to the Trinity River. The 58 struc-
tures, if constructed, would have a total detention storage of 59,351
acre~feet, a combined release rate of 1,113 second-feet, and would
retard runoff from 205.7 gquare miles. It is estimated that the com-
pleted structures, present land treatment practices; snd existing
emall ponds on the watershed upstream from Lavon Reservdr have depleted
the natural runcff by about 10 percent during recent years and that
this depletion is reflected in the streamflow at Lavon Reserveir. It
is further estimated that the proposed Soll Conservation Service land
treatment practices; small ponds; and retsrdation structures upstream
from the reservolr during the next 50 years will result in an addi-
tional L7 percent depletion of runoff. As brought cut in paragraph

1%, under present watershed development and initial area and capacity
the storage provided in Lavon would yleld 139 second-feet during the
critical periocd (l951~l95?)° Depleted resources were estimsted
asguming 50 years of watershed development by epplying a factor of

83 percent to the runoff under present conditions. Utilizing these
data snd initiel area and capsclty of the reservoir, a yleld determl-
nation was mede for Lavon Reservolr. The results of thie study indi-
cated the regervoir would yileld about 121 second-feet during a
recurrence of the critical period after 50 yeays of watershed develop-
ment.

16. FLOOD-CONTROL STORAGE.- The existing flood-control storage
in Lavon Reservoir, 275,600 acre-feet, was based on the storage reduired
to comtrol the 1942 flood. Based om regional requirements, the 50-year
frequency flood-control storage required is about 394,000 acre-feet.
The possibility of providing 50-year frequency flood~control storage
wag investigated but was not justified. Therefore, 275,600 acre-feet
of flood~contrel storage hag been provided in the enlarged Lavon
Reservoir. The top of flood-control pool in the enlarged Lavon Reser-
voir would be at elevation 501.0. The pool elevation-frequency curve
shown on plate 23 was based on a hypothetical reservoir regulation with
Lavon Reservolir in system with Benbrook, Bridgeport, Bagle Mountain,
Grapevine;, Garza-Little Elm, Navarro Mills, and Bardwell Reservoirs.
Releases from all reservolrs were limited 4o such rates as would pro-
duce flows not to exceed downstream channel capaclties, existing or
proposed; on those tributary streams where the reservoirs were located
and on the Trinity River between Forit Worth and the mouth. This curve
indicates the flood-control storage provided below elevation 501.0 in
the enlarged Lavon Reservolr is sufficient to control a flood having a
recurrence of aboub once in 35 yesrs.

i7. FLOOD-CONTROL EFFECTS.- In order to evaluate the flood-
control effects of Lavon Reservolr, the peak discharges for the damag-
ing floods of record were determined at the principal gaging stations
within the affevted areas on the Bast Fork and the Trinity River .
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downgtream from the mouth of the East Fork by use of gage records and
routing procedures. In determining the reduction in peak discharges,
it was assumed that Lavon Reservolr would be operated as a unit in a
system of reservoirs which includes existing Benbrook, Eagle Mountain,
Bridgeport, Garza-Little Elm, and Grapevine Reservoirs, with the
authorized Navarro Mills and Bardwell Reservolrs. Releases from all
Corps of Engineers' reservoirs in the system were limited to such
ratee as would produce flows not to exceed downstream channel capa-
cities, existing or proposed, on these tributary streams where the
resgervoir were located and on the Trinity River between Forti Worth
and the mouth. Several smaller reservoirs on the Upper Trinity River
watershed, which have been constructed for municipal and industrial
purpcses, were not considered in fthe system of reservoirs. These
reserveirs are operated at or near total capacity most of the time and
would have little or no effect on reducing flood flows as they are
operated on an inflow equal outfiow basls. The regulated flows as
shown in this report will be further modified by any additional reser-
voirs or channel modification that may be proposed in a pending com-
prehensive report on the Trinity River Basin. Additional studies
willi be made during the preparation of the comprehensive report. The
¢hannel capacities adopted are shown in the following tabulation:

s Discharge

Location : {cfs) -

West Fork near Grand Prairie 6,000
Ele Fork near Carrollton 7,000
Trinity River at Dallas . 13,000
Ezst Fork near Crandall 5,000
Trinity River near Rosser 18,000
Trinity River near Cakwoad 30,000
Trinity River al Romayor 35,000

Period of record routings from 1924 to date were made with Lavon
Reservolr in system with other existing reservolrs on the upper
Trinity River. Controlled flow on the East Fork downstream from the
Lavon BRegervolr was maintsined at 2,000 and 5,000 cfs. The following
tabulation shows the number of days the reservolir was in flodd con-
trol operation under the two conditions for some of the major floods:
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Days Reservolir was in Fiocd-Control Operation

Releases controlled : Releases controlled

Flood Period to 2,000 efs. - 2 to 5,000 cfs
Jamary 1932 T3 29
May 1935 84 35
January 1938 - 148 75
April 1941 128 36
April 1942 RIS o4
May 194k 32 10
February 1945 186 86
May 1946 a8 3h
Msy 1950 68 22
April 1957 13k a7
April 1958 120 55

Total 1,207 563
Average 110 51

The maximum flood of record on the East Fork watershed, with respect
Routing of the 1957 flood
with a 5,000rsecond-foot channel on the East Fork produced the dis-
charges and reservolr elevatlons shown in the following tabulation:

to volume; occurred in April-June 1957.

Reservolr ¢ Maximum Peak Discharge (cfs)
or : Reservolr : : Observed :Hypothetical
Gage : Elevation : Natural :Regulation: Regulstion

Benbrock TLG. 3 - - -
Grand Prairie -- 68,800 59,200 59,200
Grapevine 560.0 -— ~- --
Garza-Little Elm 534, 4 - -- -
Carrollton - 164,100 13,700 15,300
Dallasg - 222,000 75,300 75,200
Lavon 502.8 “e - -—
Crandall — 40,800 33,000 32,800
Rosser - 142,000 56,000 51,800
Bardwell hoh. 1 - - --
Mouth of Chambers Creek - 24,500 24,500 18,700
Navarro Mills k43,0 . - -—
Richland Creek above mouth

of Chambers Creek - k7,500 7,500 33,000
Dakwood -~ 137,100 91,800 795900

1
The reservoir regulation for the April 1942 flood is shown on plates.
17 through 19, and the reservoir regulation for the April-Jine 1957

flood on the East Fork is shown on plates 20 and 21.

Ischyetal maps

and typical mass curves of precipltation for the April 1942 and the
April-June 1957 storms are shown on plates 6 and 7, respectively.
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18. FREQUENCY OF FLOODING.- A period of record routing from
192k to date was made to reflect the effect of Laven Reservoir on down-
stream flows. The routed ouitflows were then combined with local flows
originating from the drainsge ares downstream from Lavon Dam. These
comblned flows were used to construct discharge-frequency curves at the
Rockwall and Crandall gages uslng the method prescribed on pages 16
through 18 of Leo R. Beard's "Statistical Methods in Hydrology" (dis-
tributed with Civil Works Engineer Bulletin 52-24, dated August 26,
1952). These curves were used in connection with formulation of the
channel project.

19. BPILLWAY DESIGHN STORM.- The splllway design flood used in
the design of the exlsting Lavon Reservoir was based on storm rainfall
determined by the Hydrometecrclogical Bectlon of the U. 8. Weather
Bureau and furnished this offlce by OCE letter SPEWE, dated
11 February 1946, subject: "Preliminary Estimates of Maximum Possible
Storm Precipitation for the Upper Trinity River, Texas.” The spillway
design storm had a duration of 60 hours, total rainfell depth of 26.2
inches, and total runoff of 23.3 inchea. The spillway design stomm
proposed for use in connection with the modification of the Lavon
Reservolr project was computed following a method described in the
U. 8. Weather Bureau Hydrometeorologleal Report No. 33, dated April
1956, subject: “Seasonal Varistions of the Probable Maximum Precipi-
tation East of the 1O5th Meridian for Areas from 10 to 1000 Square
Miles and Durations of 6, 12, 24, and 48 Hours." The computed reduc-
tion for basin shape factor was about two percent,so no adlustment was
made. Based on this analysis a total rainfall of 31.42 inches was
adopted as the splillway design storm rainfall over the drainage area
of T7T square miles upstrean from the Lavon Dam. The rainfall and
rainfall-excess for the spillway design storm for the modified Lavon
Regervoir are given in table 5.

20. RUNOFF FACTORS AND INFILTRATION INDICES.- Runoff factors
and infiltration indices, which were computed for the East Fork water-
shed upstream from the Rockwall gage in connection with the preparation
of the preconsiruction planmning studies on Lavon Dam and Reservoir in
1946, were brought up-to-date. The results of these studies were
- utilized and an initial loss of 0.5 inch and an Infiltration index of
0.05 inch per hour vere selected for the maximum probable storm for
the subject ares.

21, URIT HYDROGRAPH STUDIES AND SYNTHETIC UNIT HYDROGRAPHS:~ Unit
hydrograph determinations made in connection with preconstruction plan-
ning studies were brought up-to-date. Coefficients Cﬁ = 2,00 and
Cpbh0 = 440 were adopted for use in Snyder's equations for derivation
of synthetic 6-hour unit hydrographs for the East Fork waterghed up-
gstream from Lavon Dam. The adopted unit hydrographs are qsaentially
the same as those used in the preconstruction planning studles. The
minor dlfferences result from a revision of the itotal drainage area
from 764 to 777 square miles and an increase of the reservoir area to
h3 square miles. The adopted 6-hour unit hydrographs for flow imto
full reservoir and natural flow at damsite are shown in table 6.
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22. SPILLWAY DESIGN FLOOD HYDROGRAPHS.- The splliway design flood
hydrographe representing natural flow at dam and flow intc full reser-
volr were determined for the modified lLavon Beservolr using the appro-
priste H-hour rainfall-excess values and unit hydrographs given in
tables 5 and 6. In the case of the hydrograph for flow inmto full .
reservolr, the runoff from the 43 sguare mlles of reservoir, at a rate
egqual to the rate of rainfall, was added to the computed hydrograph.

On the basis of data cobitalned from studies of floods on the watershed,
the base flow during the design storm was estimated to be about TOO
second~feet from the entire drainage area. This base flow was
coneidered negligible and wes, therefore, not imcluded in the spillway
design fiood hydrographs. The resulting spillway design flood hydro-
graphs for the modified Lavon Reservolr have peak discharges of 509,400
and 479,500 second-feet for flow into full reservoir and natural flow
at dam, respectively, as compared %o the peak discharges of 427,400 and
390,100 second~feet for the existing lavon Reserveir derived in the
preconstruction planning studies. The spillway design fleood hydro-
graphs for natursl fiow at dam and flow fintoc full reservoir for the
modified Lavon Reservoir are given in table 7.

23. SPILLWAY DESIEX FLOOD ROUTING CONDITIONS.- The spillway
deslgn flood hydrograph for flow into full reservoir was routed through
Lavon Reservolr assuming that the reserveir level at the begimning of
flood would be at top of gates (top of flood comtrol). The eapacity of
the outlet works with the reserveir at the top of gates is only about
1,200 second-feet; therefore, the outlet works were assumed closed and
inoperative during passage of the spillway design flood. An induced
gurcharge routing, assuming outflow equal to 90 percent of the inflow
for the preceding period, was made for the spillway design flood undsxr
the above conditions and produced & maximum reservolr elevation of
507.1 and a peak outflow of 366,500 gsecond-feet. Plate 24 shows the
spillway design flood inflow-outflow hydrographs and reservoir eleva-
tions. .

2. FREEBOARD REQUIREMENTS.- The freeboard requirements for
Lavon Dam were determined in accordance with the method set forth in
the minutes of & "Conference on Determination of Freeboard Requirements
for McGee Bend Dam, Angelina River, Texas," held in the Fort Worth
District Office on June 15, 1956. Computations of wave height and
wave runup were based on a computed effective fetch of 3.6 miles at
maximm water surface elevation 507.1l. The computed wave height and
total required freeboard for an overland wind velocity of 40 miles
per hour (52 miles per hour over water) were %.2 and 4.4 feet, respec-
tively. A minimum freeboard of 5.0 feet ls considered desirable for
earthen dams; therefore, the top of dam has been set at elevation 512.5.

25. OSTANDARD PROJECT FLOOD.- The standard project storm rainfall
of 16.4 inches for the area upsiream from lavon Dam site was determined
in accordance with procedures described in EM 1110-2-1411 (Civil Works
Engineer Bulletin No. 52-8 dated March 26, 1952, subject: "Standard
Project Flood Determinations®). An initial loss of 0.50 inch and a
wniform infiltration rate of G.05 inch per hour were applied to the
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gix=hour increments of the standerd project rainfall to obtain a total
of 13.1 inches of runoff from the six-hour increments of rainfall-excess.
The gtanderd project flood hydrograph, representing fleow into full reger-
volr, was then computed by applying the six-hour lncrements of rainfall-
excess referred to above to the unit hydrograph for flow into full
reservoir given in table 6, and adding to the resulting hydrograph the
runcff from a reservolr surface of 43 square miles at a rate equal to

the rate of rainfall. The computed siandard project flood has a peak
discharge of 238,600 second-feet and a volume of 550,400 acre-feet.

26. GUIDE TAKING LINE AND RELOCATION CRITERIA.- The guide taking
line for lavon BReservoir has been based upon the policy for real estate
acquisition set forth in EM 405-2-150. A hypothetical reservoir regu~
lation was made for the period of record at Lavon Beservolr and a pool
elevation-frequency curve constructed as showm on plate 23. The S5-yesr
pool was established at elevation 493.0 based on the aforementioned
curve. The upper gulde contour has been established at a winimmm of
three feet above the 50-year pool elévation as determined from the pool
elevation-frequency curve and five feet above the top of the flood-
control pool at elevation 501.0. For purposes of thils report,; the
upper guide contour elevation 506.0 has been adopted throughout the
entire reservoir area and has also been used ag a basis for relocation
egtimetes. :

27. BYNTHETIC UNIT HYDROGRAPHS - INTERIOR DRAINAGE AREAS.- Az a
result of unit hydregraph studies made for preconstruction planning
studles on Lavon Reserveolr, and additionsl studies made on Duck Creek,
& Ct value of 0.70 and a Cpbk0 value of 400 were adopted for comstruc-
tion of l-hour unit hydrographs for each interior drainage area from
Forney Dam site to the mouth of the East Fork. The adopied unit hydro-
graphs for interior drainage areas are shown in table 8.

28. RATNFALL INTENSITY-DURATION.- The rainfall intensity-curves
for the 2-; 10=-, 25+, and 50~year all-season rainfall at the U. S.
Weather Bureau first-order stetion at Dallas are shown on plate h.
Thegse curves are based on & frequency analysis developed by the U. 8.
Weather Bureau and presented in Technical Paper No. 25, "Rainfall
Intensity-Duration-Frequency Curve,” (December 1955).

29. The rainfall-intensity-durstion curves for the 10-; 25-, and
50-year coincident rainfall with the recommended 5,000-second-foot
channel are shown on plate 5. In the development of coincident
frequency floods, it was assumed that gate closing siage at each of
the proposed sluices would occur when the river discharge reached the
invert of the sluice. River discharges equal to the design capacity
of the channel were assumed %o be coinecident with sluice invert eleva-
tions with the improved channels.

30. The modified flood hydrographs for the perlod 1924-1959 were

used to determine when discherges in the river egual %o the design
capacity of the channel. would be equaled or exceeded. The ralnfalls
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for the perlods of assumed gate closure were determlned and the rain-
fall intensity-duration curves were constructed for the coluncident

frequency storms. The rainfall intensity-duration curves for a 5,000
second~-foot channel are shown on plate 5. #

3l. FREQUENCY OF FLOODING IN LEVEED AREAS.- The rainfall!inten-
gity-frequency curves of plate 4 with logses applied and the unit
bydrographs of table 8 were used to comnstruct flood hydrographs of
varying frequencies for each interior drainage area. Colncident flocd
hydrographs in the river were then constructed for the same frequenciles
based uponr volume-durstlion-frequency studies made In accordance with
the method set forth in Civil Works Investigation Project CW-152,
Technical Report No. 1, dated June 1955. Floods from the interlor
drainage areas were then routed under existing and proposed conditions.
A three-day period wes considered the maximum length of time that
crops within the leveed areas would survive inundation. Damages to
ecrops within the leveed areas for a given flood frequency were, there-~
fore, based upon the area inundated for s pericd of three days or nmore.
The results of these routings were used to develop damage-frequency
curves withirn the leveed ares.

32. DESIGN STORM FOR INTERIOR DRAINAGE FACILITIES.- Develop-
ments within the areas protected by the levees consist primarily of
agricultural lands with no commercial or industrial developments. The
storm resulting from a 50-year frequency rainfall coincident with flows
of 5,000 second-feet or greater in the East Fork channel has been
adopted as the design storm for the studies made on interior drainage
- facilitles. The 50-year frequency storm rainfall (5.05 inches) for
the 5-day period the gates would be closed during the occurrence of
this storm was determined from the rainfall intensity-duration curves
on plate 5. This rainfall was distributed substantially in accord-
ance with the criteria presented on plate 10 of EM 1110-2-1%11. An
Infiltration index of 0.05 inches per hour was then applied to the
distributed reinfall to determine the totsl rainfall-excess of 3.20
inches.

+ ~ 33. DESIGN FLOOD CRITERIA FOR INTERTOR DRAINAGE FACILITIES. -
The interior drainage design flood volume for each interior dralnage
area was obtained by applying the 50-year rainfall-excess value (3.20
inches) to the total unit hydrograph for each area (table 8). The
proposed gravity sluices for each area were designed to pass the
volume of runoff from the design flood with free discharge at the
outfall within a three~day period. Table 9 summarizes pertinent data
for each interior drainage area. The proposed gravity sluices are
adequate to pass the volume of runoff from the lO-year frequency all
season storm rainfall with free discharge at outfall within a three-
day period. The occurrence of the 25« or 50-year all season rainfall
would inundate three and eight percent of the area protected, respec-
tively, for a period in excess of three days. Therefore, with low
river flows the proposed facilities will afford complete protection
within the leveed areas against all¢season runoff of lO-year



frequency. Also, damages resulting from 25-year all-season runoff will
be relatively mincr. It 1s considered that the degree of protectilon
provided against all-season runoff by the proposed facilities is reason-
able for agricultural areas.

HYDRAULIC DESIGN

34. LAVON DAM IMPROVEMENT.- The existing Lavon Reservoir would
be enlarged by ralsing Lavon Dam {river mile 55.9) and spillway
structure. The existing splllvay weir section and gate plers would
be raised and enlarged on the reservoir site in order to utilize the
existing spillway chute and stilliing basin. The low flow conduits
through the gate plers would be extended on the upstream end and an
additional sluice gate added to each condult.

35, SPILLWAY.- The reconstructed splllway would consist of an
ogee" weir with an underdesigned crest at elevatlon 473.0 controlled
by twelve 40- by 28-foot tainter gates (the existing gates relocated)
geparated by 8-foot plers. The upstream face of the weir would have
a 1 vertical on 1 horizontal slope, similar to the existing structure.
Under modified conditions the spillway deslgn discharge would Dbe '
386,500 second-feet and the reservoir level at the maximum design water
surface at elevation 507.1l. The existing 568-foot wide approach
channel with bottom at elevation 452.0 would be utilized. The existing
stilling basin (designed to pass e discharge of 347,500 second-feet)
would provide satisfactory dissiptation of the energy from the increased
spillway discharge (386,500 second-feet). The theoretical hydraulic
Jump-tailwater ratic would be reduced from the original 90.5 percent
value to 83.9 percent and the stilling basin length (including end sill)
would be reduced from 2.80 Dp to 2.54 D, under the modified conditions.
These values are congldered satisfactory for the cperation of the
spilivay. The revised spillway rating curve 18 shown on figure 1,
plate 26.

36. LOW-FLOW CONDUITS.- The exlsting five 36-inch diameter low
flow condults would be extended to the upstream face of the modified
piers and an additional 36-inch manually-operated emergency slide gate,
along with provision for trash racks, provided at the upstream end of
the conduits. The existing slide gate would remaln with a well in the
new pler provided for access. The capacity of each condult would be
200 second-feet at top of comservation storage (elevation 1489.0) and
240 second-feet at top of spillwey gates (elevation 501.0)}. Rating
curves for the low~flow conduits are shown on figure 2, plate 26.



37. TAILWATER RATTNG CURVE.- The tallwater rating curves at the
spillway stilling basin end sill (for exlsting and assumed ultimate
downstream river conditions) are shown on figure 3, plate 26. The
rating curves were developed by backwater computations from the U. S.
Geologleal Burvey stream gaging station on the East Fork at Rockwall,
Texas, river mile 44.2. The rating curve for the existing conditions
was correlated with the U. 8. Geological Survey Lavon (near) gage,
river mile 54.9, and observed tallwater levels at the existing stilling
basin. The tailwater levels at the end s8ill under existing and ulti-
mate conditions for the modified design discharge of 386,500 second-
feet would be at elevations 463.8 and 459.9, respectively.

38. WATER-SURFACE PROFILES - EXISTING CHASNNEL CONDITIONS. -
Hydraulic computations were made to establish a water-surface profile
for a discharge of 5,000 second-feet under existing conditions on the
East Fork of the Trinity River from its mouth to Lavon Dam, river mile
55.9. The starting elevation at the mouth was obtained by computing a
water-gsurface profile on the Trinity River from the U. S. Geologlcal
Survey gage at Rosser, 8.4 miles downsiream from the mouth of East
Fork, for a discbarge of 18,000 second-feet. TFor purposes of design,
it was assumed that a discharge of 18,000 second-feet would occur in
the Trinity River downstream from the East Fork during the controlled
release of 5,000 second-feet in the East Fork (13,000 -second-foot
controlled release from the upstream reservoirs). Prdfiles of the
channel bottom; average bank, approximate minimum levee grades, com-
puted water surface for a discharge of 5,000 second-feet under exist-
ing conditions, and the 1957 aspproximate highwater for the East Fork
from its mouth to Lavon Dam (river mile 55.9) are shown on plate 3.

39. PROPOSBED CHANNEL TMPROVEMENTS:- The proposed plan of channel
improvement; shown in plarn on plates 1l and 12, would include channel
enlargement and realigmment of the East Fork, within a 330-foot cleared
right-of-way strip, from its mouth to the proposed Forney Dam (under
construction by the City of Dallas) at river mile 31.8. The improved
channel would be 132,000 feet long, based on the proposed channel
alignment. The channel would have a bottom width of 90 feet, depressed
one foot at the center, and one vertical on one horizontsl side slopes
to natural ground. Excavated material would be dispoged along the ™
banks in spoil aress within the cleared right-of-way. The proposed
channel would have a uniform bottom grade of 0.020 percent from statlon
0+00 at the Trinity River to station 450+00 and thence (.0568 percent
to the proposed Forney Dam. The improved channel would permit the
controlled release of 5,000 second-feet downstreem from Forney Dam
without blocking the discharge from the interior drainage structures
through the existing levees. In the case of Kaufman County Levee
District No. 5, right and left bank water woild be retained in the
sump areas below damaging stage under conditions of digcharge as shown
on plates 13 and 1k. Profliles of the improved channel bottom, average
bank, levee grades, and computed water surface for a dlscharge of
5,000 second-feet (with 18,000 second-feet in the Trinity River down-
stream from the East Fork) are shown on plates 13 and 1h.
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4O. FRIDGE MODIFICATION.~ The existing bridges across the East
Tork are generally adequate to pass flows of 5,000 second-feet. A
small privately-owned bridge at about river mile 4,0 which is presently
inundated by flows in excess of about 400 second~feet will be abandoned
when the channe) Iimprovement is accomplished. The existing bridges
across the Fast Fork would be modified, as required to confomm to the
dimensions of the improved channel sectlion. In some c¢ases the water
purface level for the levee design discharge (53,000 second-feet)
exceeds low steel elevation. HHowever, no modification of the existing
roadway grades between the levees or flood plalin limits would be re-
. guired. Where this water surface level exceeds low steel elevailon,
the roadway approaches or railroad grade are sufficiently low to permit
flow over the road or ralls with negligible effect on the water surfsce
levels and subsequent levee grades. Refer to plates Nos. 15 and 16 for
details of the proposed hridge revisions.

k1. INTERIOR DRAINAGE.~ Table 9, "Interior Drainage - Pertinent
Data," of Appendix I shows the sizes of slulces required to provide
drainage for the leveed areas adjacent to the East Fork during the
controlled release of 5,000 second-feet in the improved channel. The
sluices and necessary chutes and stilling basins would be provided as
a Federal expense.
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 TABIE 1

 DRAINAGE AREAS AND MILEAGES

1,309

_ : Drainage area : River milé

Point of measurement :_ (sg.mi.) ¢ above

: ; ' : Component ; Total : mouth
‘Source 0. -0 | 111.7
Abvove mouth Honey Creek 113 llj
Below.mouth Honey Creek 51 164 86.8
Above McKinney gage 24 188-" 82,k
Above Lavon Dam on East Fork 134 32
Above Lavon Dam on Pilot Grove Creek 455 : TT7 55i9.
Above gage near Lavon 2 f?g. 54.9 .
Above gagé near Rockwall 61 840 hh.a.
Above m&uth Rowlett Creek 25 | 865 |
Below mouth Rowlett Creek 201 1,066 33.9
Above Forney Dam site 8 1,074 31.8
Above mouth Duck Creek 3 1,077
Below mowth Duck Creek 45 1,122 31,0
Above gage near Crandall 135 1,257 13.8
Avove mouth East Fork " 52 o




TABLE 2

AVERAGE MONTHLY EVAPORATION

. : Reservolr
Nomth | oveporation i pan cosffielent = i precipitation
(inches) : 0.94 (inches) : (inches )

January 1.87 1.76 1.94%
February 2.3k 2.20 2.19
March 4.0k - 3.80 2. 3h
April 4,90 4,60 3.79
May 5,53 5,20 4.91
June 6.89 6.47 3.17
July 7.83 7. 36 2.06
August 7-9% 7.46 1.90
September 5.88 5.53 2.31
October 4.35 k.09 3.06
November . 2.97 2.79 2.07
December 2,06 _1.94 _2.31

ANNUAL . 56.60 53.20 32.05
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TARLE 3

WETIMATED MONTHLY AMD AMNITAT, MATURAL, FLOWS IW ACRE-FEET AT LAVON DAM

¥ear Jan Fel Mar Apr May Jun Jul Aug Sep Lot Hov Dar Tetal
Loel 18,290 10, 36k &3, ka1 29,625 37,879 2,759 ay o] o 4] o o] 168,255
1925 &5 1,183 gl t.eoe 30,267 1,302 ah s] o 1,100 SBT '3 41,938
L6 5,549 5a2 10,354 37,237 i, T5E £3,010 181,599 10,272 3,091 10,436 8,887 48,702 i Ly
1927 35,311 33,018 81,170 11,645 29,685 23,20k~ 8,785 1,816 859 19,352 1,871 19,408 435,065
1oeh 7,723 35,403 1,456 116, LB0 2k, 305 2h 612 4,355 a7 ki3] 2,680 66,580 ,TTL
1529 51,178 38,688 33,208 25,282 159,588 26,03 2,311 27 85 37T 1,568 1,211 339,705
1930 Ths 3,201 1,797 10,455 1ok, 557 2,513 1,211 o} 0 bag a5 1h, Lo 139,564
1931 1,238 9,505 3L,275 16,234 13,115 1k, 675 105 458 1k6 1,302 5 2,ha o, 875
15932 232, 0kl 118,315 17,426 5,210 17,885 6,218 55,305 13,299 5,897 1,544 314 b, 364 515,823
1933 5,820 15,225 L, 18, 352 51,453 12,107 Lyt 2,027 2,07 2ha 2,393 1,42 209, kit
153k 10,635 15, bog 45,583 4o, 26l 26,323 2,h03 & o ] s} 1,550 143 2ld
1535 13,400 5,907 £,273 18,380 176,369 189,120 3,293 8 4,558 7,255 23,kqB 35,7 78,381
1936 7,072 5,072 3,b30 1,192 5,043 1,8k 141 o 10,621 27,648 10,263 18,142 o1, b6k
1337 69,580 11,387 31,606 15,739 27k 1,917 a7 5,58k 1,064 3,283 5,TEO 36,100 190,661
1938 121,433 179, 582 97,954 74,199 6,347 16,592 239 12 o o 0 a hot,358
1935 2 2,348 10,370 114,370 4,558 15,30 Lk 3 o 310 0 40 148,483
19k0 $0 1,h12 93 52, 3 75,566 48,555 ha, ok 1,660 233 0 16,509 98,596 V9L
19kl 30,508 38,787 31,13 8o, hat T3,161 196,274 18,54 8,612 Beg 3,861 7,851 17,179 5L 150
1gh2 kb, o34 L, b 7,072 354,653 65,706 65,595 2,56 653 5,338 £,512 14,986 17,173 5k, 523
Lok3 8,79 €,915 Ta, 91k 43,345 57,433 63,34 1,779 5 o 2hg 29 150 258,
190 a1l 11,162 Bha 17,4518 117,306 L0 383 o 681 &l 2,073 20,425 225,106
1545 21,6 187,286 209,665 87,039 13, 120,608 43,793 ks 3, B0k 52,856 10,118 3,834 60,150
1546 26,213 10k, 007 5,587 15,188 168,759 107,859 1,733 1,779 1,330 WL 256,715 132,531 863, 572
154t 28,790 T, 457 - 27,799 29,660 Iy, 25,607 901 8,631 1,568 1,000 4,513 63,938 243,880
1948 3%, 562 T, 395 47,290 5,815 79,145 7,613 9,080 9k o a 12 267, 506
1ghy 55,306 78,280 53,196 23,727 51,893 26,543 58k ks o 22,617 2,091 1,568 355,930
1950 67,577 167,659 17, 19,912 151,333 39,264 39,301 12,813 73,658 , 1,h95 1,486 595,712
1951 1,568 21,76k 5,852 5, 2k6 13,270 175,638 12,602 1g 7 Q o T 236, 0Bk
1952 36 165 455 1,823 28,863 b, 347 L o [ 0 1,568 4,265 81,526
1953 2,348 1,11% 1,83 67,085 61,139 1,385 0 o o 1,390 4,050 b,160 185,247
195k 21,200 &, G50 2,680 23,070 L1880 12, Yo ] 1410 2,110 10,710 3,960 53k 1kg,a8%
1355 2,800 12,350 21,000 14,350 11,310 5, 5o 3,320 THE &30 1,845 & 553 80,472
1954 2,170 14,860 2,4k0 5,860 30,130 982 2,130 2,280 i 1,540 4,390 1,820 70,47k
1957 1,720 2,140 12,820 270, 30 384,100 57,020 280 2,920 L, 50 hpz2g 86,080 21,480 854,330
1955 31,330 4,620 0,150 124, 500 181,600 24,180 7,220 1,080 27,330 1,000 2,330 1,500 ,250
1959 1,570 8,120 13,218 3 3,320 13,660 26,221 ghb 2,405 ab 011 10,55 60, 509 1

TOTAL 1,009,M2 1,207,371 1,225,582 1,584,493 2,445,843 3,i9,038 559,656 83,206 156,868 200,628 Ao, 435 733,804 11,556,456
MEAN 28,082 34,6k b, 08L 55,125 €7,940 35,418 15,546 2,31 b,358 5,573 13,623 20,383 321,003
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TARLE %

AREA AND CAPACTIY DATA
LAVON RESERVOIR

Elev.: ] 1 2 3 4 5 [ T 8 9
ARELA - ACRES
k30 0 2 3 5 6 8 12
o a7 26 35 ob 217 L&8 T20 1,056 1,302 1,694
450 1,997 2,349 2,702 3,054 3,506 3,758 k111 4,463 k,815 5,168
k60 5: 520 5:977 6:1”3!“" :891 T: 31"8 73 8:363 8; 720 9:1-77 9: 63"'
Y10 10,091 10,585 11,078 11,572 12,065 12,559 13,053 13,546 14,080 1h,533
hgo 15,027 15,530 16,03 16,535 17,037 17, 18,043 18,545 19,048 19,550
hgo 20,053 ,ThR 21,431 22,120 22,809 23,498 2k,186 24,875 25,564 26,253
500 s 27,667 28,32 29,117 29,842 30, 31,293 32,018 32,743 33,468
510 34,193 35,162 36,132 37,101 38,070 39,040 3 ko,978 ky, 047 b2,
520 43,086
CAPACTTY -~ ACRE~FEET

430 0 i 4 8 13 20 30
4o W 66 9% 161 37 660 1,254 2,1k 3,366 h,909
450 6,755 8,928 11,hs5h 1k,331 17,561 21,140 25,078 29,365 34,005 38,99
Lso bk, 3ho 50,089 56,20k 62,957 70,077 TT,654 85,658 ,179 103,127 112,533
k70 © 122,395 132,733 143, 56k 154,889 166,708 179,020 191,826 205,125 218,918 233,205
%80 247,985 263,263 m,m 295,328 n2,1% 329,402 347,19% 365,488 38k, 28k Lo3,583
490 423,385 b3, 782 »869 486,644 509,108 532,261 556,103 580,634 605,854 631,
500 638,360 685,665 T.3,65k Th2, 449 TTL,929 802,134 833,06k »TA 897,099 930,205
510 965”15,335 998,723 1,034,360 1,070,976 1,108,561 - 1,I1h7,116  1,186,6k0  1,227,13 1,268,597 1,311,029
520 1,354,430




TABLE 5

SPILLWAY DESIGN STORM RAINFALL AND RAINFALL-EXCESS
FOR THE PROFOSED MODIFICATICN OF LAVON RESERVCIR

: 6-Hour : :
6-Hour @ increment : Loss : Rainfall
pericd : of rainfall : (inches) : excess
: (inches) : : {inches)
1 1.07 0.50 0.57
2 1.15 © 0,30 0.85
3 1.35 0.30 1.05
L 1.#7 0.30 1.17
5 1.86 0.30 1.56
6 5.04 0.30 b4
T 16.77 0.30 16. 47
8 2.1 0.30 2.4
TOTAL 3L.Lk2 2.60 28.82




TABLE 6

SYNTHETIC UNIT HYDROGRAPHS FOR A UNIFORM 6-HOUR RAINFALL
LAVON RESERVOIR

Time In:Flow inte full:Natural flow: :Time in:Flow into full:Natural flow

2«-hour : reservolr : at dam 1 :2-hour : treservoir H gt dam
periods: (cfs) : (cfs) :  aperlods: {cfs) : {efs)

1 1,040 690 31 1,160 1,630
2 3,160 1,570 32 1,070 1,490
3 8,790 2,800 33 980 1,370
L 16,340 L, 590 3k 890 1,260
5 17,7h0 - 6,760 35 820 1,18C
6 19,270 9,920 36 750 1,100
7 22,150 13,780 37 680 1,030C
8 22,680 17,540 38 610 960
9 20,670 20,900 39 540 890
10 17,330 21,230 ho . 480 830
11 13,630 19,420 b 420 770
12 10,430 16,930 L2 360 710
13 7,820 14,190 © 43 320 660
1k 5,920 11,700 Il 280 610
15 4,800 9,690 45 240 560
16 b, 040 8,310 hg 200 510
i7 3,570 7,220 Wt 160 k60
18 3,220 6,360 48 120 410
19 2,950 5,640 Lo -100¢ 360
20 2,690 4,980 50 80 310
21 2,480 h,430 51 60 260
22 2,300 3,920 52 ko 210
23 2,150 3,480 53 20 170
2k 2,010 3,100 54 0 130
25 1,870 2,790 55 80
26 1,730 2,540 56 _ 50
27 . 1,600 2,3k0 57 30
28 1,470 2,140 58 20
29 1,350 1,960 29 10
30 1,250 1,790 60 0

89



TABLE 7

SPILIWAY DESIGN FLOODS - LAVON RESERVOIR

Time in:Flow into full:Natural flow: :Time in:Flow into full:Natural flow

2-hour : regerveir : at dam : :2whour : reservolr : at dam

periods: (cfs) i1 (cfs) : :periods: (cfs) :  (efs)
1 5,400 400 k1 55,000 88,600
2 6,800 . 900 Lo 51,200 79,500
3 10,000 1,600 h3 k7,400 71,700
i 15,500 3,200 4y 43,800 65,200
5 18,100 5,200 b5 Lo, 500 59,800
6 23,900 8,000 Lg 37,5300 5k,600
7 33,800 12,500 b7 34,300 50,000
8 37,600 17,400 48 31,600 45,800
9 43,600 23,300 kg 29,100 41,900
10 53,900 29,400 50 26,800 38,500
11 56,200 - 34,900 51 2k, 400 35,400
12 60,800 41,100 52 22,200 32,600
13 71,800 47,000 53 20,300 30, 300
1k 73,000 51,900 54 18,400 28,100
15 78,200 57,800 55 16,600 26,200
16 106,800 65,600 56 14,800 2k, 300
17 113,900 73,000 57 13,000 22,400
18 136,000 82,800 58 11,400 . 20,800
19 2ko, 300 104,700 59 10,000 19,200
20 275,800 129,200 60 8,600 17,600
21 367,300 163,700 61 74500 16,800
22 433,400 208,100 62 6, 500 _ 14,800
23 455,200 256,000 63 5, %00 13,500
24 k77,500 319,200 64 L, 600 12,100
25 509, h00 381,300 65 3,700 10,800
26 500,000 433,600 66 2,900 9,600
27 k52,800 k79,600 67 2,300 8,300
28 . 390,500 L77,400 68 1,800 T,100
29 - 320,300 kil , 600 69 1,300 5,900
30 256, 400 396,500 70 900 4,700
31 200,800 343, 300 7L 500 3,800
32 157,500 290,800 72 200 2,900
33 128,900 245,800 73 100 1,900
34 108,300 211,500 Th 100 1,300
.35 93,900 183,100 5 0 800
36 83,900 160,300 76 500
37 76,300 (141,700 T7 300
38 6%, 600 125,300 78 100
39 64,100 111,600 79 100
80 o}

Lo 59,400 99, 300
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TABLE 8

SYNTHETIC 1-HOUR UNIT EYDROGRAPHS FOR INTERIOR DRAINAGE-KAUFMAN COUNTY LEVEE DISTRICTS, TEXAS
DISCHARGE IN SECOND-FEET

:No.10-right bank :No-l3~left bank

Time in: No. 5 : No. 5 : No. 6 : No. 8 : Above : Below : Above : Below : HNo. 15
l/2-hr :left bs.nk right bank:right bank:right bank:Hillside:Hillside Mustang Mustang left bank
periocds: i : : : drain ; drain : Creek : Creek :
1 105 240 150 110 210 80 65 105 190
2 260 550 400 310 500 410 350 260 470
3 500 971 715 778 76L - 784 86 620 940
b 835 680 500 450 560 510 22 842 1,675
> 545 %30 275 190 310 270 7 550 1,130
6 340 261 180 110 ~ 210 160 0 335 685
7 240 160 120 65 150 90 - 235 ko2
8 175 95 80 4o 105 65 170 370
9 120 50 51 20 75 35 118 270
10 80 25 L 26 10 hi 15 75 195
11 Lo 10 7 7 20 7 30 130
12 0 0 0 0 0 0 0 73
13 28

Q
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=
L




4]

TABLE 9

INTERLOR DRATNAGE - PERTINENT:DATA

: Drainage : Proposed gravity sluices
Kaufman County g area - @ 3 Size ¢ Invert elevatlon
Levee District : (acres) : Number : (wxhx1l) (feet msl)
No. 4 - left bank 12,130 2 72" CMP x 160°# 318.00%
No. 5 = left bank 1,606 1 5 x 3' x L70%. 338.50.
No. 5 - right benk 1,722 b b5t x 3" x 115¢ 343.50
No. 6 « right bank. 1,242 3 BT x 37 x 75¢ 382.70
Fo. 8 - right bank 1,037 3 ht x 3% x 90° 377.50
No. 1O = right bank above
Hillside drain 1,459 3 36" CMp*# 346, 00%x
No. 10 - right bank below - ..
Hillaide drain 1,203 3 36" CMP** 345, 9Ox*
No. 13 ~ left bank above : .. .
Mustang Creek _ 262 1 Lt x 3' x 957 356.00
No. 13 - left bank below
Mustang Creek 1,658 1 3 x 3' xz 125! 346.00
No. 15 - left bank 3,296 3 Lt x 37 x 857 352,29

* Existing sluice draing directly into the Trinity River ~-- to be extended only

*¥ Existing sluices




APPENDIX II

FORMULATION OF INVESTIGATED PLANS OF IMPROVEMENT
(INGLUDING SUPFLEMENTAL DATA OF WATER PROBLEMS,
EXISTING CONDITIONS, AND ECONOMIC AND COST
ANALYSES OF SOLUTIONS CONSIDERED)

TRINITY RIVER AND TRIBUTARIES, TEXAS
COVERING EAST FORK WATERSHED

1. GENERAL OBJECTIVE.- This report considers ilmprovements o
eliminate the flood problem along the East Fork downsiream from the
existing Lavon Reservoir project and to provide additional water
conservation storage to meet the lncreasing municipal and industrial
water supply needs of the East Fork watershed.

2. FLOOD PROBLEM AREA.- The principal flood problem on the East
Fork watershed is located in the 55.9-mile reach of the river extend-
ing from the Lavon Dam to the confluence of the East Fork with the main
stem of the Trinity River. However, the proposed construction by the
City of Dallas of the Forney Dam end Reservoir project, for which the
City 1s now engaged in the acquisition of real estate in the proposed
Reservoir area, will inundate the 24.l-mile reach of the flocd plain
between the Lavon Dam (river mile 55.9) and the Forney Dam site (river
mile 31.8), and therefore, this reach of the problem area has been
eliminated from further consideration.

3. EXISTING AND PLANNED TMPROVEMENTS.- Existing and plsnned
improvements importsnt to the flood problem area are the exlsting
Lavon Reservolr project, existing and planned flood detention reser-
voirs of the Soil Conservation Service, the Forney Reservoir project
proposed by the City of Dallas, and seven duly constltuted State
levee districts.

. The Lavon Dam and Reservoir project is a multiple-purpose
project constructed by the Federal Govermment principally for flood
control and water conservation. Construction of the lavon project was
completed in year 1953. The Lavon project contains a total controlled
storage of 423,400 acre-feet, of which 275,600 is for flood control,
100,000 is for water conservation, and 47,800 acre-feet is for sedi-
mentation. The flood control storage is sufficient to control a flood
having s frequency of occurrence of about once in 35 years. The plan
for regulation and evacuation of the flood control pool provides for
flood releases limited to such rates that the total flow, including
runoff from the uncontrolled drainage areas downstresm from Lavon Daw,
will not exceed 2,000 second-feet at the Crandall gage, river mile 13.8
on the East Fork. Evacuation of the total flood control storage space
requires s minimum period of about TO days on the basis of a continuous
discharge rate of 2,000 second-feet. The water conservatlon storage
space of 100,000 acre~feet was contracted for and is controlled by the
North Texas Municipal Water District, a duly constituted State agency-

93



The water congservation storage provides an estimasted dependable yield
of about 43.9 million gallons daily or about 68 second-feet.

5. The Soil Conservation Service; as indicated in Senate Document
No. 11, 85%th Congress; 2d Sespion, dated July 24, 1958, has planned a
flood prevention program for the East Fork Watershed. According to
data presented to the United States Study Commission - Texas by the
Soil Conservation Service in March 1961, about 193 flood detention
reservoirs are planned for the East Fork area upstream freom Lavon
Reservolr and about 65 structures are planned for the East Fork down-
stream from Lavon Dam. The upstream reservolrs would control a
drainage area of gbout 331 square miles and would have a total deten-
tlon storage of 92,246 acre-feet and a combined release rate of 2,708
gecond-feet. Available data indicate 63 of the upstream reservoirs
have been completed. OFf the 65 reserveirs planned for the East Fork
watershed downstream from Lavon Dam, only 58 are located on tributary
streams which drain directly to the East Fork flood problem area.
The 58 flood detention structures contributing to the problem area
would control a drainage area of about 206 square miles, would have
a total detention storage of 59,351 : scre~feet, and a combined
release rate of 1,113 second-feet. Evacuation of the total flood
detention storage in the 58 downstream reservoirs would require &
minimam period of about 28 days. Available data indicate that 37
of the downstream reservoirs have been constructed by the Seil
Conservation Service.

6. The City of Dallas is planning the construction of the
¥orney Reservoir project on the Kast Fork downstream from lavon
Reservolr. The proposed Forney project would provide for a dam
about 13,092 feet in length, including 904 feet of gate-controlled
spillway and 12,188 feet of rolled-fill earth embankment. The spill-
way would consist of a concrete gravity ogee weir with crest at ele-
vation 41h.5. The spillway would have a gross length of 904 feet and
would be controlled by nineteen 40- x 20-foot tainter gates. Below
top of conservation pool, elevation 43k.5, the proposed Forney Reser-
volr project would provide for a total storage capacity of 490,000
acre~feet, including 466,000 acre-feet for conservation storage and
24,000 acre-feet for sediment storage. The permit restricts diver-
sion of East Fork water to 89,700 acre-feet per year from the proposed
Forney project. The conservation storage of 466,000 acre-feet would
provide an estimated dependable water supply yield of about 72.5
million gallons daily or about 112.2 second-feet.

T- Downstream from the Forney Dam site are seven duly consti-
tuted State levee districts which provide partial protection to sbout
21,669 acres of improved crop lands. The levee districts, which are
located in Kaufman County, consist of about 279,772 linear feet of
levees, and of eight separate levee systems, four on the right bank
and four on the left bank. The location of the levee districts is
shown on plate 1. Kaufman Levee District No. 4, located near the
mouth of the East Fork, discharges interior floodwaters directly
into the Trinity River. The other seven levee-system units discharge
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interior floodwaters into the East Fork. The levees, which were con-
structed to varying helghts and crosg section, protect logalized areas
against peak discharges varying from 17,000 to 50,000 second-feet.

8. EXPERIENCED FLOODS.- fThe flood problem area dowmstream From
the Forney Dam site has experienced numerous floods during the period
of record at the Rockwall gage {river mile 44.2) from the year 1923 to
date. During the periocd of record but pricr to completion of the
Lavon project in the year 1953, ten major flocds occurred on the East
Fork producing peak discharges at the Crandall gage (river mile 13.8)
varying from 16,400 to 99,200 second-feet. The flood of April 1942,
which produced an estimated peak discharge of 99,200 second-feet at
the Crandall gage, 18 the maximum known flood on the Fast Fork. The
flood of April 1942, modified by Lavon Regervolr, would have produced
an ‘estimated peak discharge of 48,000 second-feet at the Crandall
gage. Subseguent fto constructicon of Lavon Reservoir two major floods
occurred: The flood of April-June 1957 and the flood of April-May
1958, The 1957 and 1958 flocds produced discharges of 33,000 second-
feet and 11,800 second-feet, respectively, at the Crandall gage.
Without the lavoen project In operation, the peak dlscharges of the
1957 and 1958 floods would have been about 40,800 and 34,000 gecond-
feet, respectively.

9. The flood of April-June 1957 is the largest flood experdienced
since the completion of the Lavon Reseyvolr project. Thiz flood made
evident the seriocusness of the flood problem on the Kest Fork down-
stream from Laven Dam. During the 1957 flood, the release of stored
flood waterg in Lavon Reservoir was regulated fo hold fleood damages
in the area downstream from lavon Dam to a minimum. The flood of
April-June 1957 occurred in three principal storm stages, producing

peak inflows into Lavon Reservoir of 60,000 second-feet on April 27,
- 28,000 second~-feet on May 1k, and 60,000 gecond-feet on May 25, 1957.
Turing the first stage of the April-June 1957 storm, only minor
releases were made from the reservoir since the fleod flows originat-
ing downstream from Lavon Dam were considerably in excess of the
channel capacity. However, because of the lncreasing sericusness of
the flood condition; 1t was necessary ho increase the outflows from
Lavon Reservoir to a maximum discharge of 4,000 second-feet during
the period May 2-2h, 1957; to a peak discharge of 39,000 second-feet
on May 26; thence to & releape of 18,000 second-feet during the
period May 28-June 1, 1957. On Jurel, 1957, the releases from the
reservolr were stopped completely to facilitate emergency repalrs
to levees and to railroad and highwey facilities on the East Fork
downstreanm from Lavon Dam. FEmergency repairs were sufficiently
advanced on June 26 to permit initiaticn of releases from the reser-
volr and these were continued until the total flood-control storage
was gvacuated on September 1, 1957. Durlng the period June 26~
September 1, 1957, stored flood waters of about 160,000 acre-feet
were relessed, utilizing a maximum releage rate of about 14,000
second-~feet. Flood damagee (based on the 1958 price level) below
Lavon Reservolr during the 1957 flood period amounted to $1,209,500,
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and the everage annual damage amounted to about $474,800. However,
congiderably higher damages would have heen experienced had the Lavon
Reservolr project not been in operation.

10. The flocod of April-June 1957 accentuated the deficiency in
the capacity of the Fast Fork chamnel. The discharges at the Crandsll
gage for flood flows criginating dovmstream from lLavon Dam, as well as
uncontrolled releases from 37 existing Soll Conservation Bervice reser-
volrs, amounted to about 5,945 second-feet for the period April 21-
May 5; 2,810 second-feet for the period May 6-May 20; and 1,610 second-
feet for the period May 2l-June 4; or 3,450 gecond-feet for the toial
period of April 2l-June hy 1957. The averaged daily releases from
Lavon Reservolr for the above periocds were 790, 3,770, 12,560, and
5:710 second-feet, respectively.

11l. FLOCD PLAIN AREA.- The flood plain of the East Fork problem
area downstream from the Forney Dam site as shown on plates 1l and 12
is delineated on the basis of the flocd of April-June 1942, as modi-
fied by Lavon Reservolr. The flocd plain iz devoted principally to agri-
culture. Nonagricultural property subject to damage is principally
transportation facilities, consisting of two Federal highways, two
railrocads, and three county roads. The flood plain of the flood
problem area is approximstely 34,640 acres, of which 25, 144 are
improved crop and pasture lands and 9,496 are unimproved grazing
lands. The total value of physical property within the flood plain
of the problem area is $8,196,400, of which $5,938,100 is for agri-
cultural property and $2,258,300 is for transportation facilities.
Average annual flood damages in the Hast Fork problem ares from flood
flows on the East Fork under existing conditions are estimated to be
about $33?§600o Average amual flcood damages within the levees-
district areas due to flood flows originating behind the levee systems
are estimated to be about $72,900. The lower East Fork flood plain,
as far upstream as river mile 5.0, is subject to verying degrees of
flooding due tc the backwater effects from major flood flows on the
Trinity River, as well as to a combination of coincident flood condi-
tions on the East Fork and Trinity River.

12. FLOOD PROBLEMS.- The seriousness of the flood problem down-
stream from the propecsed Forney Dem site was made evident by the
floods of April-June 1957, which caused extensive damsges to agri-
cultural property within the flood plain, particularly to the levees
and leveed areas of existing levee dlstricts along the East Fork
channel. An analysis of the flocd problem reveals that flood damages
in this area may result from one or a combination of the following:
Inadequate channel capacity of the East Fork; flooding due to the
backwater effect of major flood flows on the Trinity River; flocding
from a combination of coincident flood conditions on the East Fork
and the Trinity River; inadequate levee-sluice facilitles to permit
propexr discharges of the flood flows from the leveed areas; and non-
Federal levee systems congtructed to insufficilent height or cross
gection to afford proper protection of the leveed areas. The capacity
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of the East Fork channel is insufficient to contain flood runoff from
the uncontrolled area below Lavon Dam in combination with uncontrolled
releases from the 37 existing flood detention reservoirs of the Soil
Conservation Service and planned flood releases from Lavon Reservolr
necessary for proper operation of the Lavon project. The effect of
the inadequate chamnel capacity on the operation of the existing Lavon
Reservoir project was evidenced during the flood of April-May 1937, as
discussed in the preceding paragraphs.

13. The flood problem in the 31.8-mile reach of the East Fork
dowvnstreanm from the Forney Dam site 18 caused principally by inadequate
channel capacity of the East Fork which varies between 500 and 2,600
second-feet. Floods experienced subsegquent to construction of Isavon
Reservoir proved an anticipated channel capacity deflclency of the
East Fork for nearly the entire reach downstream from Lavon Reservolr.
This deficiency was recognized during the investigations and studies
for survey and preconstruction plamning studies. Since completion of
the Lavon project in 1953; the East Fork channel conditlons downstream
from Lavon Dam have not been improved. In addition, the East Fork
flood conditions since year 1953 have been aggrevated further by
deterioration of the channel due to the drought period experienced
prior to the flood of April-June 1957. Also, as the result of the
erroneous impression of the actual flood protection afforded by the
Lavon project,encroachments on the flood plain by clesring and placing
additional marginal lands wnder cultivation have further restricted
the channel to a minimum non-damaging capacity of asbout 500 second-
feet.

14. The inmadequate chamnel capacity of the East Fork has pre-
vented the proper operation of the Lavon Reservelr project, parti-
cularly with respect to allowing normal flood releases and evacuating
the flood-storage pool. The uncontrolled releases from the flood-
detention structures and minor flood flows originating downstream
from Lavon Reservoir utilized all or major portions of the available
channel capacity over considerable periods of time. When discharge
rates in the East Fork channel are between 1,000 and 2,000 second-
feet, the discharge of floodwaters from the levee-district areas is
hindered or prevented. In addition, flood conditions within the
leveed areas are further agegravated by levee-sluice facilities which
are deteriorated and are of insufficient capacity. Because of the
above conditions of inadequate channel capacity, uncontrolled flows
downstream from Lavon Reservoir, and the necessity to discharge flood
flows from the existing levee districts, the evacuation of the flood
control storage in Lavon Reservoir is conslderably delayed, parti-
cularly during extended periocds of rainfall. Releases from Lavon
Reservolr must be withheld to permit the uncontrolled flood flows to
recede to less than 2,000 second-feet and to permit levee districts
to discharge theilr flocodwaters.
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15. In sddition to the problem of inadequate channel capaclty,
the flood problem in the East TFork area below Forney Reservolr is
further aggravated because of the lnadequacy of existing levees of
the seven levee districts. Under the provisions of emergency flood
contrel acts; ineluding section 5 of the Flocd Control Act of August 18,
1941, as amended by section 210 of the Flood Control Act of 1950, and
a8 further amended by the Emergency Fleod Control Act (Public Law 99,
84th Congress, lst Session), approved June 28, 1955, Federal funds in
the amount of $655,930 have been utilized since 1944 to repair and
restore the existing leveses downstream from the Forney Dam site.
Because of the severeness of 1957 flood conditions downstream from
Lavon Dam, the levees of five of the seven levee dlistricts within
the problem area were overtopped by the flood peaks and as a result;
it was necessary to utilize Federal emergency funds in the amount of
$280,091 to repair the broken levee systems.

16. Floods experienced subssquent to completion of the Corps of
Engineers' regervoir projects in the upper Trinity River Basin revesled
that the problem of inadeguate channel capacity alsc exists on the
main stem of the Trinity River. The problem of inadequate channel
capacity on the Trinity River was particulsrly evident during the
April-June 1957 flood, when the Trinity River Basin experienced heavy
rainfall almost daily. Con-inuous major flcoding cccurred throughout
the basin from April 19 to about the middle of June 1957. The minimum
chaennel capacity of the Trinity River between Dalles and lLong lLake is
about 7,000 second-feet, whereas the regulated flows amount to about
13,000 second-feet on the Trinity River at Dallas and to about 2,000
gacond-feet on the East Fork at Crandall. A flow of 13,000 second-
feet on the Trinity River between Dallas and Long lake causes damnges
vhich result principally from losses to agricultural property, trans-
portation facillities and ntilities; prevention of levee district
drainage; interruption to traffic, communications,and gravel mining
cperations; and the cost of combatting insects and disease. The
improvement of chennel conditions on the main stem of the Trinity
River is to be investigated during the preparaticn of the comprehen-
sive survey report now in progress on the Trinity River Basin, Texas.
The effect of Trinity River channel improvements on the East Fork
flood conditions will be analyzed during the comprehensive report
investigations.

i7. WATER SUPPLY PROBLEMS.- At the public hearing held by the
Corps of Engineers at Wylie, Texas, on January 22, 1958, local
interestes stated the need for additional conservation of water for
municipal and industrial purposes on the East Fork of the Trinity
Biver watershed. The North Texas Municipal Water District holds a
permit for storage of 3809000 acre-feet of water above Lavon Dam and
has stated that the future water supply needs of the Distriet, com-
prised of the cities of Fammersville, Forney, Garland, McKinney,
Mesquite, Plano, Princeton, Royse City, and Wylie, would total T77.5
rillion gallons daily by the year 2000. The District also furnishes
by contract up to 10.0 million gallons daily to the city of Dallas.
Based on these demands, the estimated total future daily requirements
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will be 87.5 million gallons daily. To meet this demsnd will require
construction of additional water supply projects or an incresse in the
water conservation storage from the existing 100,000 acre-feet to
approximately 345,000 acre-~feet.

18. 1local interests have investigated various potential plans

. for providing additional sources of water supply. The North Texas
Municipal Water District has investigated the possibllity of obtain-
ing water supply storage capaclity in the asuthorized Corps of Engiheers
Cooper Beservoir project on Sulphur Rlver, a tributary of the Red
River, in northeast Texas, and the feasibility of construction of a
reservolr project at the Farmersville site, located on Pilot Grove
Creek about 10 mlles upstream from Lavon Dam. The City of Dallas has
investigated and ig proposing to construct the Forney BReservolr
project on the East Fork about 24.1 miles downstream from the Lavon
project. In addition, the North Texas Municipal Water District has
requested the Corps of Engineers to increase the existing water con-
servation storage of 100,000 acre-feet by increments of about 50,000
acre-feet, up to a total conservation storage of 380,000 acre-feet.

19. A report prepared by a consulting engineering fimm for the
North Texas Municipal Water Districet indicates that a water supply
yield of 50 to 75.8 million gallons daily, or 77.4% to 117.3 second-
feet, could be obtained from the Cooper Reserveir project. Based on
the cost of raw water at Cocper Reservoir and cost of transmission to
the Lavon project; the report siates That the estimated unit cost of
water supply from the Cooper project would vary between $0.062 and
$0.055 per 1,000 gallons, depending upon the size of the pipe line.

The report alsc states that a Lavon-Farmersville Beservoir plan; based
on an interchange of flocd coantrol and water conservation sitorage
between the twe projects,; would provide a totasl water supply storage

of 380,000 acre-feet and a total water supply yield of about 83.8
million gallons dally; or about 129.7 second-feet. Based on the annual
cost of the Farmersville project, an existing water supply yield of
about 33 million gallons daily, cor 5i.1 second-feet at Lavon Reservoir,
and an estimated net increase in dependable yield of about 50.8 million
gallons daily, or 78.6 second-feet, the report states that the unit
cost of raw water would be sbout $0.0332 per 1,000 gallons.

20. The City of Dallass, Texas, has informed the Corps of Engineers
of its intention to construct Forney Reservoir on the BEast Fork of the
Trinity River (approximate river mile 31.8) as a part of a long range
vater supply progrem. The City of Dallas holds a permit from the State
Board of Water Engineers to construct the Forney Reservoir. Fhis
reservolir, in combinstion with any increase in conservaticn storage
space upstream from the Lavon Dam will provide additional development
of the water redources of the Eagt Fork for the benefit of the rapidly
growing population and the expanding economy of this area. The Forney
project as proposed by the City of Dallas would provide a total water
conservation storage of about 466,000 acre-feet and an estimated water-
supply yield of sbout 72.5 million gallons daily, or about 112.2
second~feat. Based on the estimated munual cost of the Forney project
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and non-Federal financing, a report prepared by a consulting engineer-
ing £irm states that the unit cost of water supply would be abount
$0.059 per 1,000 gallons.

21. In connection with the subject water supply problems, the
U. 8. Public Health Service, in cooperation with the Corps of Engineers,
has prepared & report covering the munieipsl and industrisl water
requirements for the Fast Fork watershed and the city of Dailas. ‘The
report, which 1s presented in sppendix IV, states the following condi-
tions and problems:

a. The area required water at an average rate of 16.22 mgd
for municipal and industrial consumption in 1959.

b. The present sources of water are Lavon Reservolr,
supplied through the North Texas Munieclpal Water District facllities;
small quantities from ground water sources; and water supplied by the
City of Dallas and used by the City of Mesquite.

¢. Per capita water consumption rates are rising with
projected water requirements for the area of 36.7 mgd in year 1975 to
83.2 mgd in year 2010.

d. "The use of water will almost inevitably result in the
production of some liquid wastes which, even after a high degree of
treatment, will degrade the quality of the receiving stream.” Flows
must be maintained in the receiving siream if the quality of its
water 18 to be kept at reasonable levels.

e, The increased siorage in lavon Reservolr could increase
the yield from the present 44 mgd to 90 mgd. This yield with an esti-
mated available ground water yield of 3.57 mgd would provide sufficient
capacity for the projected reguirements of year 2Ci0.

f. Alternate water sources are located in other watersheds
and the water must be pumped, if made available, to meet demands on
Lavon Reservoir by year 1980. The nearest watershed area with avail-
able water to meet the anticipated demand is the Sulphur River Basin.

The report indicates that the most economical alternative source
investigated is the proposed Cooper Reservoiry on the Sulphur River and
the estimated annual cost of storage would be $260,000. Also, the
estimated annual cost of transmission facilities required to deliver
the additional water from the alternative source to Lavon Reservoir
would be $731,900. The cowbined annual storage and transmission costs,
vhen discounted at the rate of four percent for a periocd of 10 years
{1980 to 1970}, produce a present worth of annual benefits of

$755,000 in 1970, with a resulting cost of $0.0449 per thousand
gallons of water delivered to the Lavon Reservoir.
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22. Bubsequent to the preparation of the report by the U. S.
Public Health Service; the North Texas Municipal Water District has
indicated an immediate need for additional water-supply storage and
has requested that congideration be given to expediting the con~
struction of additional storage facilities on the Bast Fork. In view
of the fact that the City of Dallas is willing to pay about $0.06 per
1,000 gallons for water supply in the Forney project and thai the
undiscounted cost of water from the cheapast alteraative source, the
Cooper Reservoir, is about $0.06 per 1,000 gallons, a value of water
supply storage of $0.06 per thousand gallons will be utilized as
benefits for various plans of improvement investigated during the
preparation of thig report; in lieu of the value of $0.045 which was
derived by the U. 8. Public Health Service on the basis that addi-
tional storage for the North Texas Municipal Water District would
not be needed until ysar 1980.

23. BSOLUTIONS CONSIDERED.- Solutlous considered with respect
to the flood and water supply problems within the BEast Fork flood
Problem area and on the East Fork watershed, respectively, were com-
posed of the following types of improvements: (a) Cbanpel improve-
ment, Including reconstructicn of existing levee-district slunlces;
for the East Fork area downstream from the Forney Dam site; (b)
additional flocd control and water conservation storage facilities,
to be provided principally by modification of Lavon Reserveolr and by
construction of the investigated Farmersville and Forney Reservoir
projects; and (e the strengthening and raising of existing levees
of seven levee districts downstream from the Forney Dam site.

24. CHANNEL TMPROVEMENTS,~- Channel improvements for the 31.8-
mile reach of the East Fork downstream from the Forney Dem site were
considered on the basis of providing chammel capacities ranging from
2;000 second-feet to 10,000 second~feet. These capacities represent
the capaclty of the lmproved channel section below damaging levels
in the leveed areaz. The analysis of the various channel capacities
included the cost of reconstruction of the existing levee slulces
and the benefits for fmproving - the discharge of runcff which ponds
behind the existing levees.

25. Economic and cost analyses of channel sizes with capacities
of 2,000, 5,000, 7,000, and 10,000 second-feet and the reconstruction
of the existing levee siuices were made 1o determine the optimum
channel size to obtaln the maximum annval benefits in excess of anmual
cost. A summary of the costs and benefits for the various sized
channels is shown in table 1, and from this data, a curve was drawn
showing the relationshlp between channel capscity and the annusl
benefits in excess of the annual coste;, as shown in figure 1. From
the relationship shown in figure 1, it was determined that the maxi-
mum annual benefits in excess of the ammual costs would be realized
by a channel capacity of 4,700 second-feet.

101



zol

TABLE 1

COST ANALYSIS
CHANNEL IMPROVEMENT
FORNEY DAM SITE TO MOUTH
EAST FORK OF TRINITY RIVER

Channel First Annual : : : Excess
Capacity : Costs : Charges : Benefits : Benefit« : Baenefits
(cfs) : {$1000) ¢ ($1000) - ($1000) : Cost Ratio : ($1000)
2,000 3,422.0 1hh.1 216.2 1.50 72.1
Incremental 2,673.0 g97.1 115.7 1.19 18.6
5,000 6,095.0 241.2 331.9 1.38 90.7
Incremental 1,745.0 62.9 43.1 0.69 ~19.8
7,000 7,840.0 30hk.1 375.0 1.23 70.9
Incremental 2,490.0 90.0 by, 7 0. 50 45,3
10,000 10,330.0 394,11 k19.7 1.06 25.6
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26. The sdoption of e channel capacity of 5,000 second-feet
would increase considersbly the efficiency of the Lavon project opera~
tion, particularly with respect to the evacuation of the flood control
storage. Under existing conditions, the flood releases from Lavon Dam
are normally controlled sc that the total flow, including the runoff
and uncontrolled flows downstresm from Lavon Dam, will not exceed
2,000 second-feet at the Crandall gage. Under the most favorable
conditions, a TO-day evacuation period is required to empty the total
flood~contrel pool with s continucus discharge rate of 2,000 second-
feet. -However, the avellability of an improved chammel of 5,000
gecond-feet would descrease the minimm required time for evacuatlon
of the total flood storage from TO days to about 28 days. Under
existing conditions, a discharge of 1,000 to 2,000 second~feet
ocourring at the Crandall gage causes moderate damages within the East
Fork problem area and prevents the adequate dlscharge of rumoff which
ponds in the leveed arses. An improved East Fork channel of 5,000
second~feet cepacity would considersbly ilmprove conditions within the
flood problem ares by eliminating prolonged flood conditions within
the leveed and unleveed areas and by improving the efficiency of levee-
sluice cperations. A channel capacity of 5,000 second-feet was seleeted
to represent the optimum size for channel improvement on ‘the East Fork.
A plan of channel imprevement of 5,000 second-feet capaciiy wasx found
to be economically Justified on the basis of annual benefits of
$331,900, annual charges of $241,500, and a benefit-cost ratio of 1.4,
Detailed estimatee of first cost of the 5,000 second-feet channel
improvement plan are shown in table 2.

£7. ADDITIORAL FLOOD CORTROL STORAGE FACILITIES.~ The existing
Lavon Reservoir project contains about 275,000 acre-feet of flood
control storage and controls a drainage area of about 777 square miles.
The present flood storage capacity of the lLavon project 1s sufficlent
to control a flood having a frequency of occurrence of once in 35
years. The economic feasibllity of providing additional floed storage
a8 added protection for the East Fork problem area has been investi-
gated. Preliminery cost and economic analyses were made to determine
the feasibility of the additionzl flocod control storage as a second--
added unit to the investigated channel-improvement plan for 5,000 N
second-feet channel capaclty. Plans investigated for additional fleod
control storage were based on modification of the existing lLavon
project, construction of the Farmersville Reservolr projlect, and con~
struction and enlargement of the Forney project proposed by local
interests. The lnvestigations made to determine the economic feasi-
bility of the additional flood ccntrol storage facilities are des-
cribed below:

1

a. Lavon and Farmersville Reservoirs.- The incremental
flood control storage capaclity needed in the Tavon Reservolr to cone
trol floods originating upstream from Lavon Dem and having a frequency
of occurrence of once in 50 years is about 120,000 acre-feet. There-
fore, on the basis on the above condition, the flood control storage
capacity in the Lavon Reservolr would be incressed from 275,600 acre-

104



TARLE 2

DETAILED HSTTMATES GF FIRST COET
CHAYNET, TWMPROVEMENT « FORNEY BAM SITE TC WOUTH

Ttem i Umit

E1t,
1. FEDERAL FIRST COST
(02.0]  Belocstions
a. HReilroede
{1} Tad FR
{a} Redrive pile bente Ench 5
E‘bg Concrate .. hel
e) Steel Th. 15,000
{d) structural sxesvatlon [+ 130
{2) T&P RR
{a) Redrive pile bants Each 10
Subtotel - reflroads
Comtingeneles, 156+
Total - Reloestlone
0] Chameal
e. Care of water L.g.
b. Clearing AcTe oo
. Exesvation, common .Y, 10,900,000
Bubtotal - dhanmel
Nontingencies, LS
Total - Channal
11.0) Levess
a. T (Faufman F3)
El Sompacted embapkment: C.Y, 5,000
2] Clearing Acre o5
Zubtotel « Tepairs
Cuntingencies, 15%+
Tohal - Repedrs
b. Mterations - drainsge etrusturss
{1) Cometructicn eoets
Eag Exvavation e, 7,100
b} Backflll [+ 6,560
¢} Concrate C.Y. 18
4] Reinforeing stesl Thb. b, Bo0
&) Flep gatez - 3' X 9' Each &
f] Flap gatea - 3° x L.5° Eech L
) Flap getes - 3' x &' Eash 1
W) Flap gates - 3' x 3' Fach i
1} Bemowe - 30" f P - 136! L.5
3} Feteas 1 - 3' x 5 0BD - BG' L.8.
k} Remove 1 - 38" § oM - TO' L.3.
1) Remowve 1 - 36" ¢ O ~ 86" L.5.
) Ramove L - 10" f§ OMP - GB? L.3.
{n} Remove 2 - 60" B P - 128 L.5,
Eo Remeve 3 - 36" P P - G2 L.5.
p) Coffer dsme oY, 19,000
Subtetal - mlierstions -
drafnege strecturas
Comtingencins, 208+
Talkal - Alteraticons - Drainege stractures
Total - Levees
Preautherlzaticn Cost
POTAL FEDERAL FIRST O0ST (inciuding rresuthorizetion eost}
2. RON-FEDERAL FIEST COST
a, Lands and damages
(1) land comta . _ fizr 1,010
comtingencies, 15%+
Subtetal - land coste
{2) Lend aepuiziticon cost L.3.
Total - Lends and damages
b. Hheloceticne
(1} Higmye
Eng U.3. Hwy. 80, new bridee 1.7, 150
wh .8, Rwy 175 .
1. Coneretas c.y. 100
2. Retnforelng ptaal Lk. 0, 0}
3. Sheet pdling In place Lb. 3,500
{3} Cousty rosds
s,} Combine-Urandall Reed, new bridgs, complete IL.F. 200
t} Forney-Sesgovills Road,new brides, complete L.F. 200
o) 0ld Highwey 80, new bridge, caplete L.F. 180

Subtobal - highways snd county roads
{3) Utilitien .
a] Lone Ster Gae - 3 pipe lines L.B.

'b) United Gas pipe line L.5,
&} Horth Texas Munleipal Water

Tistrict pipe Line L.B.
Ed; AT telephone line L.3.
a) Electric linea L.5.

Bubbobal - utllities
Subtotal - relecatiops
Ueptingencies, 15%F
Totel - Relocations

TOTAL NON-FEDERAL FIRST COST

TOTAL ESTIMATED FIRST 06T OF FROJECT

e

175.00
0.35

0.
wo
38

e
W

28R8L8Y

BN oBoo

.55

$3.00

290.00

T5.00
Q.12
3.5¢

15000
. 150,00
20000

Total
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feet to 394,000 acre-feet. Freliminary economic and cost studies
involving added increments of controlled storage in Lavon Reservoir,
as shown in table 3, indicate that the estimated annual charges for
incressing the flood control by 120,000 acre-feet would be about
$160,000. The additional flood control storage would provide annual
benefits of approximately $17,300 in the Fast Fork and Trinity River
areas downstream from Forney Dam. The studies indicate that the ratio
of bensfits to cost is only 0.1, and therefors;, modification of Lavon
Reservolr to provide additional flood control storage capscity of
about 120,000 acre-feet is not economically justified as an added
increment to the channel-improvement project. Further, the prelimi-
nary studies indicate that the provision of S0-year-frequency storage
in a cowbination plan of Lavon and Farmersville Reservoirs would
provide the same amount of flood contrel benefits and that the annual
cost to provide the additional storage would be in excess of the
resultant annual benefits.

b. Forney Resgervolr.~- The incremental flood control
storags capaclty needed in the Lavon-Forney Regervelr plan to control
floods origlinating upstream from the Forney Dam site and having a
freguency of occurrence of once in 50 years is about 280,000 acre-
feet without additional storage in the Lavon project. Cost studies
were made of the Forney Reservoir project, based on total controlled
storages of 490,000, 612,300, and 298,900 acre-feet and on Corps of
Engineers design criteria. A relationghip of annuael coate-controlled
storage was established for the Foruney Reservoir site. A Forney
Reservolr project containing a total controlled storage of aboud
TTO,000 acre-feet would constitute the Forney Reservolr project of
size asg proposed by the City of Dallas with the addition of 280,000
acre~feet of incremental flood storage capacity as required for 50-
year-flood protection. It was determined that the annual cost of
the added flood-controle-storage increment would be about $416,200,
based on the above cost-capacity curve, and that the incremental
antwal fleood control benefits to be realized by the added floed
storage capacity would be only about $103,700. Baged on & resultant
ratioc of annual benefits to anmmal costs of 0.2, it was determined
that the enlargement of Forney Reservolr to provide control of 50-
year-frequency floods originating upstream from the Forpey Dam site
is not economically justified. Further analysis of the Forney
Reservolir project was made to determine the economic feasibility of
providing an increment of flood control storage sufficient to con-
trol 35.-year-frequency floods originating within the 297 square-mile
watershed area between Lavon Dam and Forney Dam. The required storage
was determined to be 125,000 acre-Teet, and basged on the cost-capacity
curve appliceble to the Forney site, this increment would involve an
annual charge of $113,200. The additional downstream flood control
benefits to be credited to this increment of storage would be only
$87,300, and therefore, the provision of additional storage to control
35-year-frequency floods originating upstream frow the Forney Dam site
iz not economically justified.
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28. ADDITTONAL WATER SUPPLY STORAGE FACILITIES.- The existing
Lavon Reservoir project contains 100,000 acre-feet of water conserva-
tion storsge which provides an estimated water supply yvield of about
k3.9 milldon gallons, or 68 second-feet, under present conditions of
watergshed development. The Forney Reservolr project proposed by the
City of Dallas would provide about 466,000 acre-feet of conservation
storage and an estimated dependable yileld of about 72.5 million
gallons daily, or 112.2 second-feet. The North Texas Municipal Water
District, the SBtate agsncy which has entered inte a contract with the
Federal Govermment for the existing 100,000 acre-feet of conservation
storage 1n Lavon Reserveir, has requested consideration to enlarge-
ment of the water conservation storage facilities in Lavon Reserveir
to a maximum of 380,000 acre-feet. The Texas State Board of Water
Engineers has issued a water-use permit to the North Texas Municipal
Water District for a total of 380,000 acre-feel of conservation stor-
age upstrean from Lavon Dam. The Water District desires to locate
the allotted storage so as to derive the maximum potentisl uses and
benefite for vater supply purpeses and has requested the Corps of
Englneers to investigate the feasibility of enlargement of Lavon
Reservoir to increase the exlsting water conservation storage of
100,000 acre~feet by increments of about 50,000 acre-feet; up t0 a
total of 380,000 acre-feet. Preliminary studies were made of the
feasibllity of modiflcation of Lavon Dem and Resgervoir to provide
additional conservation storage in the amount of 61,500, 104, k00,
151,700, 203,600, and 262,300 acre-feet. The studies included deter=-
mination of the additional dependable yleld, first cost, annusl
charges, conservation benefits, and excess bernefits over annual
charges. Results of the siudies are summarized in table 3 and the
reaults of cost-capacity studies showing the relationship of the
controlled storages and excess benefits over costs are shown in
figure 2. Because of structural and foundation conditions at the
Lavon Dam, it was not considered practical to increase the conserva-
tion storage capacity to more than 362,300 acre-feet. However, on
the basis of more detalled investigetlons to be mede during precon-
struction planning, further consideration will be given to providing
a total conservation storage capacity of 380,000 acre-feet, as
desired by local interests.

£29. Reservolr plans investigated on the East Fork watershed to
provide additional water supply storage for use by the North Texas
Municipal Water District; as well ag to consider the interrslated
purposas of fish and wildlife and general recreation, were principally
a8 follows: Reservolr plan A, consisting of the enlargement of the
existing Lavon Reservoir project; reservolr plan B, consisting of the
construction of the lnvestigated Farmersville Reservolr procject, and
involving an interchange of flood control and water conservation
storages between the Lavon and Farmersville projects; and reservolir
Flan C, consgisting of the enlargement of the Forney project proposed
for construction by the Clty of Dallas, and involving an interchange
of flood control and water comservation storage between the Lavon
and Forney projects. A sumary of the reservoir plans studied,
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TABLE 3

SUMMARY OF PRELIMINARY STUDIES - SCLUTIONS CONSIDERED
MODIFICATION OF LAVON DAM
EAST FORK OF THE TRINITY RIVER

Total T Additional : Additiomal : : : Conservation : Excess
Elev.top : controlled : conservation : dependable : ¢ Annual benefits :benefite over
of dam : storage : storage : yield : Firast cost : charges (dollars) :annual charges
: (ac-f£)(1) : (ac-ft) :cfs : mgd : (dollars) : (dollars): (2) : (dollars)
504.0 48k, 900 61,500 2k 15.5 7,061,000 273,400 339,700 66,300
506.0 527,800 104, 400 35 22.6 9,921,000 380,900 495,400 114,500
508.0 575,100 151,760 Iy 30. 4 12,370,000 472,900 665,300 192, 400
510.0 627,000 203,600 60 38.8 14,302,000 545,400 849,300 303,900
512.5 685,700 262,300 71 45.9 16,400,000 624,300 1,005,000 380,700

(1)} Tncludes 275,600 acre-feet of flood control storage, 100,000 acre-feet of conservation storage, and
47,800 acre-feet of sediment storage In existing project !
(2) Water value = 6¢ per 1,000 gallons
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including storage allocstions, estimates of first and annual costs,
annual benefits, and benefit-cost ratios is presented in table 4.

30. The summary of economic and cost studies presented in table
4 indicates that reservoir plan & is economically justified for water
conservation and general recreation purposes, and that reservoir plans
B and C are economically justitfied for water conservation, fish and
wildlife, and general recreation purposes. However, cost allocatlon
studies based on the Separable Cost-Remalning Benefits Method of cost
allocation indicate that the most economical and efficient plan to
provide an additional source of water supply is by reserveir plan A,
consisting of the structural modification and enlargement of the
existing Levon Dem and Besevvolr project. Reservoir plan A, with
sdditional water comservation storage of 262,300 acre-feet, would
provide the maximum amount of estimated dependable water supply yield
at the lowest unit cost per 1,000 gallons. A summary of cost alloca-
tion studies of reservolr plans A, B, and C, showing the net incresases
in water supply storage in acre-~feet; dependable yield in miliion
gallons dalily end second-feet; the allocated costs to water supply
in first cost, anmual cost, and unit cost per 1,000 gaellons; and the
responsible local agencies (the North Texas Municipal Water District.
and the City of Dallas) iz presented in the following tabulation:

~ Neb increass B Allocated cogt to W. C.
Bespongible @ Storage :Construction: Aunual @ Unit cost
agency ¢ {1000 Yields : cost ¢ cost : per 1000

_ac-ft) : (mgd) {efs} :  ($1000) : ($1000) : gallons

Reservoir Plan A - (Modification of Lavon Reservoir)

NTMWD 262.3 Ls.g 71.0  1k,215.0 540.6  $0.032L

Beservoir Plan B - (Lavon-Farmersville Reservoirs)

NTMWD 282.3 Lo.6 62.8  15,113.7 £25.2 0.0422

Reservoir Plan C - (Lavon-Forney Reservoirﬁ}

NTMA D
{35. L%} 255.8 45.3  70.0  21,486.9 861.4  0.0522
Dallas
(6. 6%y - LEE.T 72.5  1le. 39,210.5 1,57L.9  0.0594

Total TiR. B 117.8 182.2  60,697.k 2,433, 3 0.0566

Detailed information relative to cost allocation studies by the Separ-
able Costs-Remalning Benefits Method for investigated reservoir plans
A, By, and C are shown in tabies 7, 8, and 9, respectively. Detailed
estimate of Lirst cost for plan A is shown on table 5. Summaries of
first cost and annual charges for the investigated Farmersville and
Forney Reseyvoirs are shown on table &,
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TABLE 4

EAST FORK - TRINITY RIVER
SUMMARY OF ECONOMIC AND COST ANALYSES
CONSTDERED . RESERVOIR FLANS

Plan A (1) : Plan B (1) Flan G
Them - Lavon H Lawvon : Farmeravilie : Tokal Lavon Forney : Teobal
Top of deam elevation, MSL §2.5° 502.0 5hy,0 502.0 heg.o
Purpose FC,WC,R PC,WC,R FC,WC,R,& FW WC & R FC,WC,R,& TW
TOTAL, CONTROLLED STORAE {ACRE~FEET)
Sediment 47,800 47,800 20,000 67,800 47,800 24,000 1,800
Flood coutral 275,600 167,800 1%,300 316,100 = @, 3226,300
Water conservation 196,000 1 00
Total 5,00 17,600 s ,200 #3500 TR TiTAs
DEPENDABLE YITELD ~ TOTAL & (NET INCREASE)
Second-feet 133 (TL.0) 65.0 -.3.03 65.8 %65.8; 130.8 56283 138.0 s'ro. 112.2 Elle.a) 250,2 %182.2} .
Million gallons dally 89.8 (45.9) 2.0 («1.9 4.5 (k2.5 84.5 (40.6 Bo.2 {45. 72,5 {72.5) 161.7 {(117.8)
FIRST COST 000 16,780 - 19,370 19,370 - 66,077 66,07T
AMNUAL, CHARGES 000
¥G, WC, & W 622, 0 736.8 736.8 - 2,59%.5 2;59%.5
FC, WC, P, & R '638.5 i5.8 T93.7 809.5 15.8 2,660.2 2,676.0
AENUAL EENEFTPS (§0.,000)
FC 0 0 o 0 6 C 0
we 1,005.0 c 888.9 888.5 990.8 1,588.1 2,578.9
i) Q 0 .0 .0 0 105.0 205.0
FC, WC, & FW 1,005.3 200 g 2 3.3 2 3.8 9?.05% 1,693.:5 1'2‘,65808.3
R . . . ? 300. 1,500, .
¢, WC, W, & R 1,305.0 2000 1,313.9 1,813.9 1,260.8 3,193.1 55835
FC, WG, & FW 1.6 - 1.3 1.3 - 0.63 1.03
FC, WC, FW, & R 2.0 2.7 2.0 2.2 8L.7 1.2 1.68
BXCESS BENEFITS (§1,000) '
FC, WC, & FW 382.3 0 207,1 227.1 990 .8 ~TET.2 223.6
FC, WG, Fi, & R 656.5 18%.2 geo.2 1,008.4 1,275.0 532.9 i,B07.9
URIT COST PER 1,000 GALLORS YIEWD (2) 0.0372 $0.0483 $0.0598

2

Elg Tlen considered Porney nsasrvolr congtructed by loczl interests &nd in operation
Specific cost for fish and wildlife and recreatlon not imcluded



Fa. It is difficult to establish a firm basis upon which to
determine the appropriate location, size, and ceat of an alternabive
single-purpose recreation reservolr which would provide identical
quality and type of recreational opporiunities as the proposed project
fot’ enlargement of Lavon Reservoir. Accordingly, an additional coste

o cition study by the Sepsrable Costs-Remaining Benefits method was
n the hasis that the remsining benefits for recreation (item 3,
¢ 7) would be controlled by the recreation benefits of $300,000,
rather then by the estimated anmual cost of the alternste single-

- purpose recreation reservoir. o comparison of the two cost-sllocation
‘studiss is presented in the folloving tabulation:
B Total Annual :  Annual @ Coostruction
ITtem B Charees : MEO $ Costs
S{BIO00Y ¢ (BP ¢ (#1000} ;  {$1000)

Remelining Benefits Idmited by Alternate Recreation Costs

Non-Federal Coste: 54C .6 85.06 6.6 1%,215.0
- (Water supply) {5u0 .6} (85 .06} {6.6) (1k4,215.0)}
. Fedeyral Coats: 94,9 i, G4 1. 2,485.0
- 7 {Recreation) {ol,9) (1h.0h} (1..6) (2,485.0)
© frand Total 635.5 100.0 8.2 18,700.0

Hemaining Benefits Idimited by Recrestion Benefita

Non-Federal (osts: sho .2 85,0 6.6 14,205.6
{Water supply) (h78.3} {75.27) (6ﬂ6§ {(12,558.4
{Recreation) - {61.9) {9.73) {0.0 {1,647.2

Federal Costg: 95.3 5.0 1.6 2,404 .k
(Recreation ) {95.3) (15.0) {1.6) {2,495 .4)

Grand Totald 635.5 106¢.0 8.2 16,700.0

The above comparison indicated that the total project-cost portions
allocated 4o Federsl and non-Federal interests by the two studies
would be gpproximstely the same. By the first method local interests
would bear all costs allocated to waler supply and the Federal
Government would besr all costs azllocated to recreation. By the
second method local interests would be reguired to bear the costs
alliocated to water supply and a portion of the cost slloecsted to
recreation, and the Federal Govermnment would besr that portion of the
allocated costs 1o recreation not exceeding 15 pevcent of the total
project amnual costs. Based on the results of the ghove cost-slloca-
tion studies, 1t is considered that the first cost-allocation study,
as presented in table 7, provides e just and adeguate distribution of
the total project costs betwesn Federal and non«Federal interests.
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TARLE 5

DET+ILED ESTIMATES OF FLRST CO6T

MODIFICATION OF LAVON RESEEVOIR

EAST FORE OF THE TRINITY RTVER
(July I, 1961 price level)

-0 rrision and admindstraticn
TOTAL - ESTIMATED FIRST COST - FECREATTON
TOFAT, - E3TIMATED FROJECT FIRST COST

H Tnit H Tnit H H
Ttem i 1ty = cost P Quamtity  : Cont.
FPERTIRENT IRPORMATION
Top of danl, elevation 2.5
Top of gates, elevation 50L.0
Spillusy crest, slevation 473.0
Conasrvation storage, acra-feet - 362,300 (100,000 acre—ft. existing)
A. DETATLED ESTTMATE OF FIRST C0ST - RESERVOIR MODTFICATTON
{01.0] Lands and damezes
a. Land costa, dam end repsrvolr .
1) Fiood emsement lands Acre § oh.es L;800 § 1,254,000
2) Improvements L.8. 1,316,000
E Severence damoge L.8. 280,000
Repettlement redmfiocasment L.8. 110,000
Subtotel -~ land costs, dam end reservolr 2,080,000
b. Land coets, replacemsrt of recreation aress
1) Pee atmple lapda Acre 1,169.23 L300 1,580,000
2] Improvemants L.a. N 2,000
3] Severance damage L.&. 000
Subtotal - 1end costd,replacensnt of —_
recreaticn aress 1,630,000
Subtotsl « land coste, Teasrvellr and
recreatlion areas &, 550,000
Comtingencies, 2 %IU,OUO
Totel - cogbE _15’1 1%
¢, Lend soguisitlon expones $150,
Tatal - Lands and demsases #0050,
fc2.0) Belocetions
a. FHoada
(1} State Highwey 2h
a) Bubepkment, ccmplete .Y, 0.50 620,000 110,000
b) Flexible bass c.Y. 2.90 11,000 27,500
o) Surfacing Mle TL000.00 1.3 9,000
4) Bridge .F. 250.00 1,2k0 10,000
&) Guard rall L.F. 2,50 14,000 27, 30
) Myprep C.Y. 6.00 50, 000 300,000
g e c.Y. 3.00 19,000 57,000
{2) State Righway
Enbeandment, complete [ 8 0.50 189,000 o, 500
b} Basa o 2.50 10,000 .19.3,0(9
) Surfacing Mile T,000.00 2 000
) Bridgs L.F. 250,00 530 157,500
&) Querd rail L.F. 2.50 12,000 30,000
£) Riprap o 6.00 23,000 138,000
Bedding [+1% 3.0 9,000 27,000
{3) ™ Highwey 952
5] Hbawimmwt C.T. 0,50 99,000 I, 500
Bage C.Y. 2.50 3,000 Ty 200
o) Surfacing Hile 5,000.00 0.1 2,000
a1} Bridge L.F. 200.00 g 45,000
e} Guard radi L.F. 2.50 4,000 10,000
£} Rlprap .Y, &.00 12,000 T2, 000
g} Bedding o.Y. 3.00 5,000 15,000
h} Mew roed, complete Wle  « 50,000.00 .8 000
() P tghvey 546
{a} Impmove exigting cournty road to M standerds Mie 30, 000,00 2 60,000
{5) fcllin County Road
a) Hew roud, completa Milae 15,000,580 8.8 132,000
b) Fabarkment, cemplete C.Y. 0,50 361,000 182,000
«) Bridga L.F. 175.00 1,200 219,00Q
4) Riprap C.Y. 6.00 25,000 150,000
@) Befiding C.Y. 3.00 9,000 27,000
{5) GO & SF &R
a) Bridge L.F, 475.00 650 208,750
b} Rlyrsp oY, 6.00 26,000 156,000
¢} Bedding . 0.1, .00 10,000 30,000
4} B=locete trackege, commnications, ebe. Mile 80,000.00 ok 320,000
eg Eock expavetion, in esbankmert c.1. 1.10 60,000 66,000
£} Cotman tien, in o.%. 0.50 240, 500 s 120,350
Subtotal - roads 3, 730,000
. Cemeberies and utilities
1) Electrie lines Mile 2,000,700 8.5 13,000
2) Telephcme lines Mle 1,250.00 8 10,000
3} Cemeteries Grave 203.00 s} 2,000
Suptotal - camataries and whilities 25,000
. Recrestion fardlitims
l; Fnede ant pariing mreas L,E. 105,100
2} Boat rampe L8, 9,200
3) Water supply L.5. k, 500
4} Bandtary facilities L.8. 18,500
5) Plentc facilitles L.5. 18,350
6) Beschac and harbors L.8. 10,000
B Butldings L.B. 21,%
Yellities L.3. 1
Sifitotal - recreation facilities 130,050
Subtotal - reloeations 3,745,850
Covtivgensies, 208+ L
Totel ~ Roada 555,000
©3.0) Reservoly
&, Clearing Arre 120,00 1,600 102,000
Contingencles, 10%+ 15,000
Total - Reservolr 217,000
4.0} Dam
A, Earthen embankment
1} Clearing &and grubbing Acre 200,00 a0 £,000
2) Excaveticn, stripping .1, Q.28 Th, vo0 20,720
i - Exeavation, borrow aX. .35 1,397,000 488,550
Compaoted Ti1l ¢.x, 0.08 1,270,000 101,500
5) Belect materiel .1, %.50 8,200 36,900
A} Frezitle hase C.Y. 5.50 9,200 50,600
) Asphelt Gel. a.16 25,000 b, 000
2) Aggrecate [ T.00 k] 3,200
9) Riprap oY, 7-75 32,200 29,550
10) Pedding A 5.50 8, bk, 330
11) Slope pretection, turfing Acre 500,00 55 27,500
12} Gravel for drainege trenches [ ' k.50 3,640 16,360
13} Guard yoste _ Bach 6.00 636 3,816
14) Salvege and re-use guszd poste Each 2.00 1,he2 L0l
15) Btockplle and re-use flexitle bese Y. 400 4,250 17,000
15) Remove fleritle bese - waste 0.7, 1.00 I, 300 k, 300
17) Remove select materinl - wazte c.Y. 1.00 6,000 6,000
Fubteotal - earthen enbenkmetnt : 1,003,790
b. Bplllwey
L} Care of water during construction L.8. Lo, 000
2} Excavation, shale c.Y. B.00 2,700 21,600
3} Exesvetivn, wnclmesified C.Y. 1.00 6,800 6,800
4} Backfill C.Y. 1,50 4,00 7,080
5] foneorete, non-overflow mection C.Y. 30.00 3,315 09, k50
6} Conorete, plers C.¥. 35,00 a,650 233,750
7} Concrete, weir c.Y. 25,00 13,800 295,000
8} Conecrete, bridgs slab C.Y. 60,00 175 10,500
9} Conerete to be remcved [ 25.00 2, 500 82,500
10} Cemert Bbl. 5.0 a7, hoo 137,000
11 ) Beinforcing staal Lb. 0.14 2,210,000 309,400
Terrele (dnciuding shialds) Lo, 0.25 i) 24,000
13} Pre-stressed bridge beams Each B16.00 % 29,376
14) Trumion anchoreges Lh. 0.25 235,000 LT50
15) 8ide soals and sllls Ib. 0.75 57,000 2,750
16) Trash rack guides Ib. 0.ko 9,900 3,560
17) Bulkhesd slote . R 3,500 3,800
18) Second stmge concrete for nev seals and sills 0.7, 100,00 55 =,800
19) Btructursel steel for hodsta Tb. 0.5 67,000 33,500
20} Iine drilliog 2.F. 1.50 2,280 3,he0
21) Aspheltic shale trestment 8.7, 0.15 2,880 3he
28 Flaating bilkhead {catissen) Ib. 0.20 311,000 62,200
23} foncrete ballast, pre-cast C.Y. 30,00 270 8,100
2} femerete to £111 low flew 35 8 bo,on T2 2,880
25} Concrete to ralse low flow for seal I, 50,00 3w 1,50
26} Fill, cufferdsn C.1. 1,00 89,000 5y, 000
27) Fill, impericus [+ 8 0.50 650 25
20} Remove and ra-use handrall Ih. 0.30 5B, 000 17,400
29) Tils gage L. 300
30) Herd heist etams and guides L.5,. 1,500
31} Remcve and re-use trash recke and bulkhesds L.58. 3,500
32) Power eupply L.5. 15,000
33) Bemove tafwter gates, helsts, ete. sod re-uee L.8. 180,000
34 Bemove and re-usa bronze teblet L.5, 100
35) Bemove exiating bridae L.8. 14,600
Femeve exizting zide cemls and eills L., 2,200
37) Remove and re-use wellwmys L.5. 5,000
38} Remove and re-uea sluice gates & extend slulce pipe L.5. 3,000
39} Flacing end removing lmperdiows fill for calseon C.¥. 3.00 2,0 4520
EJKJ} Gate velves for celsscu &° Each 175.00 2 350
41} Semling caiszson to pler L.F. 800 143 l,lgh
Eheg Dewatering raisson {2 pumps) Hour 5.T8 Tan 4,181
43) Moving eaisson end Te-set L.5. 1,000
4i) Greding lawnehing mite C.Y. .75 Lz ek
450 Lemmohing timber B,F. 0.30 T,680 2,30
Rellers, 6" x &' Eech 3.00 50 13
LT} Launchtng cafisson, 10 men 7 deye Henar 2.15 560 1,204
Subtotal - splllway 1,862, 350
a, Modificetiem %o rav water pmump staticn
1) Conerete wells C.Y. 35,00 1,100 38,500
#) Beinforeing steel . Q.13 137,500 17,875
a 24" i with 2 std. headwalls {52 L.F.) L.3. 360
Rew waste draln Junction box with eurface
inlet and remeve old L.5. a50
Esg Rew sewege filter L.8, 1,150
6] Fework curb inlet for mew 10" storm
sever and plug ALE Linm L.5. 3
Tg 10" gtorm drain, including dftching L.T. 2.25 520 1,170
£) 6" plant weste line, including d{%ching 1, F. 2.00 1,500 3,200
9] 6" senitary sewer, ineluding Aitrching L.F. 175 500 BTS
EIO 6" effluent line, including dltching L.F, 1.50 200 300
11) Extend suctlon well venht and mecess
menhole thruy operating floor L.F. 9,10 11 100
(22) Relse discherge end of mmp ump
lines, 2" ¢.I. pipe L.F, 2.50 132 180
Subtotal - modiTication to rew witer motp station 180
Subtotal - dam 3,000,306
Cogtingensies, Erbarlmert,l5%t 162,220
: 811wy, 20% 370,650
Pmp stetlon modifizetiom, 20%+ 13,820
Total - Dem 3,546,000
20.3) Permapnent rating equlpmemd
1) Sediment and degradaticn ranges L.d. 17,k00
Contingencles, 155+ 2,600
Total - Permanant operating equipmernt 240,000
29.0) Premuthorizstion costs 80,000
{30.0)  Engineering and dssign 637,000
{31.0} Superviaien and administrablen __ah,000
POTAL ~ ESTTMATED FIRST COST RESREVOTR MODTFICATTON 16,403,000
B. TEIAYLED EJITMATE OF FTRST COST - RECREATION, incimding spors
fishing end munting (edAttionad mcilitieai
14,0} Recresticn facilitiss
Access romds L.5. 63,000
Farking areas La5. 13,8285
Flenlc facilitiss L. , 500
Water supply L.3. 29,000
Panltary fecilitias Lad. 36,600
Bost leunching reampe L5~ T-200
VYegetative {mprovemens L.5. 45,250
Bigne L.g. Za:,ggg
Wagh houge L.3.
Zubtotal - recremtion facilities 231.,175
Ceotlngencies, 15%+ ._,...._._1__21‘1 a2
Total - Becreation facilitles 323,000
(30.0) Enineering and dmaign 26,000

28,000
377,000
16,780,000







TABLE &

SUMMARY OF FIRST COST AND ANNUAL CHARGES
INVESTIGATED FARMERSVILLE (PLAN B) AND
FORNEY (PLAN C¢) RESERVOIR PROJECTS
EAST FORK OF THE TRINITY RIVER
(July 1, 1961 price level)

: Fermersvilie Forney
Item : ! Regervolr Reservoir
FIRST COST
1. Federal First Cost
Tands and demages $ 3,500,000 $ 8,786,000
Relocations 3,382,000 33,600,000
Reservoir 626,000 s
Dem - T,521.,000 12,640,000
a. Embankment L, 346,000) 7,070,000)
b. Spillway 3,175,000} 55 570,000)
Recreation faeilities 1,300,000 1,300,000
Fish and wildlife facilities 500,000 500,000
Operating equipment 20,000 20,000
Prezuthorization costs 80,000 80,000
Fngineering and design , 1,041,000 3,835,000
Supervision and administration 1,030,000 k,165,000
Total net Federal first cost 19,000,000 65,700,000
Recreation -~ Lavon Reservelr 370,000 377,000
Total Federal first cost 19,370,000 66,077,000
2. Non-Federal First Cost _ Rone None
3. Total Estimated First Cost of Project 19,370,000 66,077,000
k. Less Preauthorization Cost 80,000 80,000
5. Totael Construction Cost of Project 19,290,000 65,997,000
ANNUAL CHARGES
(Amortization period - 50 years) (Interest rate = 2-5/8%)
Construction periocd, years .3 6
1. PFederal Investment+
a. Federal first cost 19,370,000 66,077,000
b. Interest during construction 762,700 5,188,600
" Total Federal investment 20,132,700 71,265,600
2. Non-Federal Investment None None
3. Federal Anmual Cherges#®
a. Interest cn investment 528,500 1,870,800
b. Amortizatlon of investment 199,100 T0k4,800
¢. Maintenance and operation
(including replacement of parts) 81,900 100, %00
h. Net Non-Federal Annusl Charges Kone None
5. Total Estimated Anmual Charges¥* 809, 500 2,676,000

% Including presuthorization costs
#% Tneludes $15,800 enmual charges for Lavon recrestion facilities

(3-year construction period)
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TABLE T

ALLOCATTION OF COSTS

MODIFICATICN OF LAVON RESERVOIR
(SEPARARLE COSTS-REMATNING BENEFITS METHOD)

(July 1, 1961 price lavel)

Single-purposs :
H Water [ H
conservetion Regraation H

Multiple-turpoge

FERTINENT INFORMATION

First cosus, dollars¥ 16,403,000 - 16,780,000
Anmig) charges, dellars é2a, 700 (175,0003 El; 638,500
Annual maintensmoe & operstion, dollars {ho,000) (1) (35,000} {1 »200
Dependable stresm flow, second feet Tt -- T1
Dependsble stresm flow, million gallons deily 45.89 o 45.89
Totel anmiel benefits, dollars ) 1,005,000 300,000 1,305,000
FlLood cortrol storage, acre~faeb - - o change
Water conservetlon storage, acre-foet 220,000 - 262,300
Dead ptorage, acre-feet {sediment) - - No chenge
: Water : :
H conseryation H Recreation 3 Multiyle~purpose
COST ALLOCATICNS
Alocetion of anoual cherges
1, BPenefits 1,005,000 300,000 1,305,000
2, Altermate cost 622, Ton 175,000 -~
3, Bepefits limited by alterpats cost 622,700 175,000 -
4, peparsble costs 463,500 15, 479,300
5. Remaining benefits 159,200 159,200 8, loo
€. % dalstribution of dtem 5 50.00 50,00 100
7. Allocated joint cost 79,600 19,600 159,200
8. Total allocetion®* 543,100 95, h00 538, 500
9. % dlstribution of item 8 85,06 1h.gh 160
16. Total elloceticm® Sho, 600 2500 635,500
Allocation of operation end maintenance costs
il. Separsble costs ’ N.A. N.A. N.A.
12. % joimt costs, item 6 - - am
13, Allocated joint coste N.A. H.A. H.A.
1. Totel sliocstion 6,600 1,600 8,200
15. % dietribution of item 14 B80.kg 18.51 100
Allecation of inltlal Inmvestment
160 Alloeated anmual cherges 543,100 95,400 638, 500
17. fYlocated O&M costs 6,600 1,600 8,200
18, FRemainder 536, 500 . 93,800 630,300
19. Alloeation ip percenmt g5.12 14.88 100
20, #lloceted investment® 1h,845, 500 2,595,200 17,440,100
2l. Allocated first cost# 14,283,100 2,496,900 14,780,000
22. Alleoceted presuthorization costs 68,100 11,500 80,000
23, Allocated construction coste¥# 1,215,000 2,485,000 16,700,000
Ratlo of ammel benefits to
allocated anmual charges 1.9 3.4 2.0
Aliocated unit constructlon cost {cost/acre=fk.
exclusive of G&M snd preeuthorizstion)
Flood cootrol storage Hone
Weter conservetlion storage $54.29
Mlccated water supply cogh per 1,000 gallong®* $0.03243

* Including presuthorizetion cost
¥ Exoluding preauthorization cost
{1) Entimated
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TARLE 8

AIOCATION OF COSTS
FARMFERSVITLE RESFRVOIR
(HEPARARLE COSTS~REMAINING BENEFTTS METHOD)
(Tuly 1, 1961 price leval)

Bingle=purpose
Water H H H
conservation : Recreation 3 Fish apd wildlifs : Multiple-purposs

PERTINEND THFORMATTON

Firgt costz, dollara¥® 17,200,000 6,390,000 613,000 21; 19, 370,000
fnral charges, dollers 6,100 250,000 25,000 {1 ,

Arman) maintersnce & operation, dollars 70,000 35,000 5,000 81,900
Dependeble stresm flow, second-foet 62.8 T BR.
Dependsble siresm fiow, million gallons daily 40.6 Lo.6
Totel sormal bemefits, dollars 888,900 850,000 75,000 1,813,900
Flocd combrol elorage, acre-feet - - - 52,300
Weter conservation storsge, acre-feet 282,300 - - 282,300
Desd stormpe, acre-foest {sedimert) 20,000 20,000

Watear H H

congervation i Reereation = Flgh and wildlife ; Multiple-murpose
GOST ALLOCATTONS

Allocation of annual charges

1. Bensfite 888,900 850,000 75,000 1,813,900
2. Alterate cost 16,100 250,000 20,700 -

4. Denefits limited by elternate cost 716,100 250,000 20,700 -

b, Sepamsble coste 538,800 T2, To0 20,700 632,200
5. Remeimlng henafits 177,300 177,300 o 354,600
6. % distribution of i%em 5 50.0 50.0 0 100
T, Allocated jolmt coat 88,700 88,600 0 177,300
8, Total allocatiopws 627,500 161, 300 20,700 4500
9, % dlstribvution of item § 77.52 19.93 2.55 100
10, Tobel allocatiopte 25,200 160,700 20,600 806, 500

Alocation of opsretion and melrtenance goghs
11, Beparable costs - 4,900 9,900 2,000 56,800
12, % Joiot coste, item 6 50.0 50.0 o] 100
13. Allocated jolnt costs 12, 500 12,600 o £5,100
1k, Total mlocetion 59,500 22,500 2,000 81,500
15. % distribution of item 1k 70.09 2747 2.4 100
Alloestion of inttinl investment

16, Allcceted anmual cherges 627,500 161,300 20,700 809,500
17. AMlocsted 08M costs 57,400 22,500 2,000 81,900
18. FRemainder 570,100 138,800 18, ToD 727,600
19. Allocation in percenmt T8.35 19.08 2.57 100
20, Alloceted Investment¥* 15,775,000 3,841,300 517,400 20,132,700
21, Allocated firgt coste 15,176,400 3,695,800 Lg7,800 19,370,000
22, fllocated presuthorizetion costs 62,700 15,300 a,000 Bo,
23. Allocabed constructlon costegxi 15,113,700 3,680,500 kgs,800 19,290,000

Retlio of epnual benefits to
allocated ainuUAL CHAarges 1.2 5.27 3.62 2.2h

Aliccated unlt construction cost {cost/avre-ft.
exclugive of 08M & presuthorlzatlon)

Flood control shorege -
Water conservetion gtorege $53.54
Allocsbed water surply cogt per 1,000 gellonske $0.0k230

¥ Inoiudes 05,000 recreablion sOnMel charges - Lavon Reservelr
#* Tncluding presuthorizetion cost
Wik Exeluding presuathorization cost
(1) Estimated
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TABLE 9

ALLOCATION OF COSrs

FORNEY RESERVCIR

(SEPARABLE COSTS-REMATNING BENEFITS METHOD)
{Twly 1, 1961 price Llevel)

v

Sirgle-puposs

H

Waler
copservetion 1

Regreation i Pish end wildlife : Mulbiple-turpose
FPERTTIENT INFORMATICK

Piret eoebs, dollarass 63,900,000 9,100,100 9%,000 k 66,077,000
Armmed. chexges, doliave 2,570,000 350,000 ,000 {1 2,576, 000%
Armnl. waint & operatlon, dollers ’ - ko, 000 4,000 {1 100,400
Depentabla whivers Flow, mecond-fest 182,2 182.2
Dependables styreon flow,million gallons deily 117.8 nr.8
Total somal benafits, dcliare 2,578,500 1,800,000 105,000 4,483,900
Fiood comtrol sborege, screcfest - - - o
Water comasrvetlion shorsge, acre~fest 43,000 o= - Th3,000
Dead shorage, sore-fuet {(pedinent) 24,000 - - 2k, 000
B Water

.

conservation ' Recrestion : Fiph and wildlife . Multiple-purpose

Alecetion of enraal charged
1. FRenefits

2., Altermate cogt
i. Bernefite llxdted by alternzte cost
« Oepnrsdle coats
5. Romnininmg wenefits
6. % dlstribwsion of. ites 5§
To Allosatsd Jednt ecst
8. Totel sllogstdomt
&, % Mebribubion of them &
&0, Tobel pllocatiomtes

Allosation of opesstion and wetwterancy sesta
«  Bepavelle costs

2. % Joizmb coets, item 6
13. Alloseted Join: costs
1%. Totel allosution

15. % ddlpbribution of hem Lh

Ellcemtlon of inttied fnvestment
16.  Allocated snmsl
. Alloeated 084 coste
18, FWemminder
19. Allocetics in percent
20. Mliceoted 1mragtmeghie
21. Allooeted frst eostads
2%. Allccated prescthorizabion costaz
23, Allovated comsbructicn nosbakas

Betic of anmwl tenafity bo
alloeated Al sharges

Aloogted unit construction cost {costfecre-ft.
exciuxive oF DML & preazinerization)

Floof control storege

Vater conserveiion storage

Alloceted waber gupply sosh pes 1,000 gallonghe

COST_ALLOUATTONS

2,578,900
2,570,000
2,570,000
2,301, 500
268, 500
50,00
134,300
2,435,800
o2

a1,
2,433,300

16,800

4,483,900

2,407, 500
#37,000

58,800

100
11,600
100,400
100

2,576,000
100,400
2,575,600
100

7L, 265,600
66,077,000
7 80,000
65,997,000

1.68

6,69
$0.05661

* Tncludss $L5,500 TACTOALLION AATMGL GIETREE = LOven IMEOTVORT

H Including presubhorizetios cost
W Bxoluding preauthos) sation eost
{1} Retimstad
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31l. WATER BESOURCES DEVELOPMENT.- The total water resources of
the East Fork waitershed above the Lavon Dam would yield in excess of
350 second-feet provided adequate storage was available. The proposed
nodification of Lavon Dam and Reservoir will provide & total yield of
139 second~feet. Under these conditions, the proposed storage in the
Forney Regervelr wouxld yileld 116 second-feet from the local flow and
spiils from Lavon Reservolr. Based on the expected ylelds from Lavon
and Forney Reservoirs, at least 100 second-feet of usable water will
be available for fubture developments on the East Fork above the
Forney Dam gite under present conditions of watershed development.

32. INVESTIGATED LEVEE DMPROVEMENT,~ A plan was investigated
te strengthen apd raise the helghts of exlsting levees along the Hast
Fork dowmstresm from the Porney Dam site by utilizing a portion of the
gxcavated materials from the channel lmprovement works. The investi-
gated levee-improvement plan wag designed to provide protection against
fleod dlscharges having a frequency of occurrence of once or more in
50 years. Whe plan provides for establishing the top grades of the
lmproved levees a minimum distance of 2 feet above the design discharge
water surface (53,000 second=feet). An economic and cost analysis
indicates that the levee improvements as a next-added unit to a
channel -improvement plan for 5,000 second-feet capacity is econcmically
Justiflied, based on annusl benefits of $54,500, annual charges of
$49,4500, and a berefit-cost ratio of 1.1l. Pertinent data relative to
the proposed leves improvemsnts are shown on table 10. Detailed estil-
wate of costs for the provesed levee ilmprovements indicates an estimated
total first cost of $1,365,000 as shown in table 11. Further economic
and cost analyses of Kaufmen County Levee Districts No. 6 and No. 8,
when counslidered as a separate unlt, indleate that the proposed improve-
ments ars econcmicelly justified, based on annual benefits of $5,500,
annual charges of $2,200, and a benefit-cost ratio of 2.5. The
anslyses slso indicated that the remainder of the Haufman County lLevee
Districts Nos. 4, 5, 10, 13, and 15, when consldered as a separate
unit, were also economlcally justified, bhased on annmual benefits of
$49,000, annusl charges of $47,300, and a benefit-cost ratlo of 1.0k

33. FLOOD CONTROL BEWEFITIS.- The flood coutrol benefits utlilized
in economic and cost analyses of the various plans coneidered were
derived from a seguence of studles as is set forth below. ITmproved
channels of various sizes were Tirst evaluated and a rated capacity of
about 5,000 gecond-feset was found to provide maximmm sunual benefils
in excess of armual cogts. An esbtimate of the benefits resulting from
prevention of damsges within the leveed areas was next made, and these
benefits added to those previocusly determined for the channel. A
atudy was then made of the effect of increasing the flood-control
storage in Lavon Reservoir. The avallabllity of surplus material
resulting from channel excavation led to a study to determine the
banefits resulting from increasing the heights of the existing levess.
This determinatlion was the final study made in conpection with flood
control benefits.
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TABLE 10

LEVEE IMPROVEMENTS - PERTINENT DATA .

BEAST FORK OF TRINITY RIVER
, : : Existing : : Existing : Proposed :
Levee Improvement District ¢ Tmproved Crown ; Existing : Average : Average : Required
River : Length Width Side : Helght Height : Fill Volume

Name : Number ; Bank : (feet) : (feet) : Slope : (feet) : (feet) : (Cu. yd.)
Kaufman County "h left 71,677 8 1:2.0 4.4 16.1 380,000
" " | 5 Left 2h 5hs 8 1:2.0 12.1 1h.7 180,000
" " 5 Right 9,750 8 1:2.0 12.5 15.3 60,000
" ' 6 Right 13,900 8 1:2.25 10.3 11.6 23,000
" " 8 Right 19,100 10 1:2.0 8.0 9.8 34,000
" " 10 Right 12,251 10 1:2.0 14.3 16.5 37,000'
" " 13 Upper Left 7,450 10 1:2.0 5.3 10.6 50,000
1 " 13 Main  Ieft 17,376 10 1:2.0 9.1 14.3 200,000
" . 15 Left 26,323 10 1:2.0 12.4 15.9 182,000

NOTES;

1. All improved levees would have 10-foot crown widths and 1:2.5 side slopes.
2. Seventy acres of righis-of-way required.

3. Drainage areas for the levee districts are shown on table 1 of text.
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8. Channel improvement.- A study was made of the effect of
constructing improved channels of various sizes along the problem area.
Each channel was rated by the discharge it would carry with the water
surface at or below damaging levels in the leveed areas of the various
levee districts. Bankfull capacity is considersbly in excess of the
rated capacities and credit was taken for this additiomal capacity in
estimating the flood damages to be prevented by each channel throughout
the study area, both in leveed and unleveed porticns of the flecod plain.
The bankfull capacity is estimated on the basis of neglecting the dback-
water effects from additional discharges in the Trinity River. A tabu-
lation showing the rated sizes of the channels investigated, the
bottom width, the bankfull capacity, and the sverage annual benefita
that would be provided by each channel size in reducing demages
resulting from main stem flows is presented below. The benefits glven
include an allowance for anticipated future development in the flood
plain, particularly in the unleveed arcas.

Rated Bottom Bankfull Averags
chammel size width capacity annual benefits
2,000 cfs 35 f%. 5,000 cfs $157,900
5,000 efs Q0 ft. 11,500 cfs 265,000
7,000 cfs 125 ft. 16,000 efs 308,100
10,000 cfs 175 ft. 23,000 cfs 352,800

©. TFlood damages within leveed asreas.- Further studies were
made to determine the effect the various channels would have on the
reduction of dameges resulting from inadequate outfall facilities in
the levee districts along the investigated reach of the East Fork.
These benefits were then added to the benefits for the various channels
ag listed in the preceding paragraph to o¢btain the total benefits for
the chanrel improvements as shown in the following tabulstion. These
benefits are incremental to those determined above and no duplication
of benefits isg involved.

Rated Total average annual
channel venefits (including all
size : leveed area benefits)
2,000 cfs $216,200
5,000 ofs - 331,900
7,000 cfs _ 375,000
10,000 efs 419,700

c. Floecd control storage.- A determination of the effect of
increasing the flood control storage in lLavon Reservoir as well as
moving the flood storage from Lavon to Forney Reservolr was then made.
Thege modiflcations were considered as being incremental to the
channel improvements described above, and the benefits they would
produce along the mein stem of the Trinity River were included.
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Increasing the flood storage capacity of Lavon Resgervolr to provide
S0-year protection would add henefits estimated at $17,000 +to the
benefits for the 2,000 cfs chennel, and $17,300 to those for the

5,000 efs channel. Moving the existing 35-year storage from Lavon
Reservolr to Forney Reservoir would add benefits estimated at $117,800
to the 2,000 ¢fs channel and $87,500 to the 5,000 cfs channel. Moving
the exlsting flood storage in Lavon Reservolr to Forney Reservolr and
increasing the storage to 50-year protection would add benefits esti-
mated at $133,800 to the 2,000 efs chammel and $103,700 to the 5,000
cfs chamnel. All of the above benefits include an allowance for antici-
pated future development.

4. Tncreased levee heights.~ A proposal to ubilize the
surplus material resulting from channel excavation to strengthen and
inerease the helight of the existing levees of seven levee districts
was lnvestigated. The final design for increase in the leves heights
was based on a flocdway capacity of about 53,000 second«fest with two-
feet of freeboard which is a flow of about onece in 50-year Trequency.
The increased helght, exclusive of freeboard, was evaluated for addi-
tional benefits. This resulted in incremental benefits of $5h,500
with the channel improvement plan of 5,000 second-feet capacity. The
determination of these benefits is the result of additional computa-
tionsg and studles following the basic analyses and are not reflected
in the curves on plate 25. These benefits from increased levee helights
are incremental to those previously determined for improved channel
conditions and Improved outfall faclllities in the leveed aress and no
duplication of benefits is involved.

e, Summery of flood control henefits.- The total flood
control henefits which would accrue to the proposed local flood pro-
tection works as a result of providing an improved channel of 5,000
gsecond~feet capacity, an improvement in outflow conditions for the
levee districts, and the strenghbhening of and ralsing the heights of
existing levee-district systems by use of surplus materisl from
channel excavation, have been estimated to tobal $386,400. These
estimated benefits include an allowsnce for antlicipated future
development in the flood plains.

3h. EECREATION BENEFTTS.- The National Park Service was con-
sulted with respect to the recrsational gepects and potentialities of
the modification of lavon Reservelr. A report by the Watlonal Park
Service on the recreational aspects of Lavon Reservolr enlargement is
prasented in appendix IV. The report states that the enlargement of
lavon Reservolr ag set forth in ressrvoir plap A would attract an
additional 600,000 visitors per year and would provide benefits of
$960,000 anmially, based on a monetary value of $1L.60 per vizitor-day.
Subsequent, Lo the preparation of the report by the Natlonal Park
Service, reservceir plans B and C were formuleied for investigation.
The derivation of recreabion benefits for these plans iz basged on
gtudies by the Corps of Engineers. The general recreational benefits
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assigned to the investigated reservoir plans B and C are based on
projected annual visitation trends from the East Fork, Dallas, and
surrounding area. The estimated increase in visitation resuliting
from reservolr plan B, which includes an inerease in surface area of
3,453 acres at Lavon Reservoilr and a total surface area of 11,540
scres at the Farmersville Reservoir site, will vary from 1,400,000 in
the year 1970 to about 2,000,000 in the year 2020, or an average
annual increase of 1,700,000 visitors. The estimated increase in
vigitation resulting from reservoilr plan (¢, which provides an increase
in surface area of 8,470 acres at Lavon Reservolr and a total surface
area of 21,300 acres at the Forney Reservoir site, will vary from
3,200,000 in the year 1970 to 4,000,000 in the year 2020, or an aver-
age annual increase of 3,600,000 visitors. In the case of reservoir
plans A, B, and €, a conservative value of $0.50 per visitor-day was
utilized as the basis of recreational benefits for project analyses.
Therefore, the average annual benefits resulting from recreation for
each of the investigated reservoir plans is as follows: BReservoir
plan A, $300,000; reservoir plan B, $850,000; and reservolr plan C,
$1,800,000.

. 35. FISH AND WILDLIFE BENEFITS.- The Bureau of Sport Fisheries
and Wildlife indicated in its report (as presented in apppendix IV)
that no additional fish and wildlife benefits will accrue by enlarge-

ment of the conservation storage capacity in lavon Reservolr, as
proposed in reservoilr plans A4, B, and C; by downsiream channel
rectification; and by overbank clearing. However, the Bureau indi-
cated that constyuction of the Farmersville and Forney Reservoirs by
the Pederal Government, as set forth in reservoir plans B and C,
respectively, would provide benefits for aport fishing. The Bureau
egtimated that water conservation pools esteblished for the investi-
gated Farmersville and Forney Reservoir projects would attract
annually about 75,000 visitors and 105,000 visltors, respectively.
Baged on a value of $1.00 pesr visitor-day, the Bureau of Sport
Fisheries and Wildlife estimated that the annual benefits for fish
and wildlife purposes applicable to the ianvestigated reservoir plans
R ard C would be $75,000 and $105,000, respectively.
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APPENDIX III

FOUNDATIOR INVESTIGATIONS
EAST FORK OF THE TRINITY RIVER
LAVON DAM SPILIWAY

1. Purpose.- The purpose of the investigations was to determine
the existing condition of the foundation shale under the spillway and
o0 obtain data that would indicste the feasibility of enlarging. the
structure.

2. S8cope.- Three borings were made along the upstream face of
the spillway, through the approach slab, and approximately three feet
into the shale. The locations of these borings aré shown on plate l.
Undisturbed samples of the shale were submitied to the Southwestern
Division Latoratory for testing. To determine the hydrostatic uplift
pressure at the base of the welr; a plezometer was installed in each
of the borings. A detail of a typical piezometer installation is shown
- on plate L. ' _

'3, Plezometric observationg. -

a. Procedure.- After installation of the plezometers was
complete, water was withdrawn from the piezometer tubes and from the
casings to check for leaks. It was not possible to lower the eleva-
tion of the water in plezometer No. T; therefore, it was concluded
thet there was a lesk directly from the lake into the casing #nd the .
piezometer. No further readings were made on this piezometer. The
tests on plezometers 5 and 6 indicated that a satlsfactory seal had
been obtained. The results of perlodic readings of these plezometers
and of the reservoir level are shown on plate 2., Eightsen days after
the start of observations, the water level in these two pilezometers
was drawn down in order to estimate the permesbility from the time-
lag recovery curve. The recovery rate of piezometer No. 6 is
obviously erroneous, since the pressure versus time curve is a
straight line that rises above the reservolr surface. It is sus-
pected that this is caused by a generatlon of gas within the pilezo-~
meter. : : ' ‘ ' :

~ Y%. Permeebility.- Plezometer No. 5 showed a reasonable
recovery curve from eighteen to forty-three days after the gtart of
observations. From this curve, the permeability of the foundatlon
ves calculated by the method outlined in WES Bulletin No. 36, "Time
Lag and Soil Permeability in Groundwater Cbservations.” The coeffi~
cient of permeability indicated by piezometer No. 5 is 8 x 10-9
centimeters per second. 'The coefficient of permeabllity calculated
from & laboratory consolidation test is approximately 10 x 109
centimeters per second at the: average initial void ratlo. Plezo-
meter readings made more than forty-three days after the gtart of
observations show a further rise in pilezometer No. 5. It 1s sus-
pected that a leak has developed, probably as & result of deflection
‘caused by wave action against the outer casing.
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k. Uplift pressures.~ Theoretical uplift pressures vere deter-
mined by means of a flow net and by the "line of creep” method. The
results are shown on plate 3. It was assumed that the tallwater ele-
vation was established by the discharge elevation of the upper row of
drain holes on the chute. Theoretically, the flow net would extend
much deeper than shown, but the development of this would have little
influence upon the distribution of uplift pressures on the base of the
structure. The pressure indicated by piezometer No. 5 is slightly
higher than the theoretical pressure. The theoretical analyses of
pressure distribution assume that the water in the reservoir has access
to the foundation only upstream from the approach slab. It is possible
that there is a slight leak between the approach slab and the weir,
and this would ecreate slightly higher pressures under the weir.

5. Shear strength.- Three consolidated-drained direct shear
tests and three unconfined compression tests were performed on gamples
of the foundastion shale. The results of all laboratory tests are pre-
sented in table l. The average angle of internal friction cobtained
is 26 degrees, and the average cchesion is 1.1 tons per square footb.
The strengths used in design of the existing spillway in "Analysis of
Design for Spillway," May 1949, were a friction angle of 26 degrees
and a cohesion of 0.10 ton per square foot. These values represented
shear between concrete and shale. The averasge unconfined compressive
strength determined in the current investigations was spproximstely
15 tons per square foot. The unconfined compressive strength reported
in 1949 was approximately 20 tons per square foot. This limited
amount of data suggests that there has been some softening of the
upper portion of the foundation as a regult of unloading and flooding.
However, it should be noted that the drained horizontal shear strength
of the shale is still greater than the streangth ueed in design of the
existing structure.

6. Conelusions.-
¥
a. Original explioration and evaluation data and construction
" history notations have been re-examined. Correlation of these data
with investigations performed for this report did not disclose the
presence of any feature previously unaccounted for which might
adversely affect the stability of the structure.

b. Investigations performed for this report were limited to
the material immedistely beneath the approach slab upstream of the
existing weir. This material, because of its location, would Dbe
subjected to the most deleterious effect and subsequent loss of shear
strength from unloading, moisture content change, swell, and dis-
turbance induced during construction. Tests conducted cn this
material did not indicate any appreciable loss of shear strength,
even though the stratum hag been subjected to these strength-reducing
conditions for approximately ten years. It is a reasonable conclusion
that material from deeper locations would be subjected to the same
conditions, but in each case to a lesser degree. Therefore, it is
concluded that the material from the upper portion of the foundation
will present the most critical values pertinent to design of an
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enlarged structure. Although the unconfined compressions tests indi-
cate that there may have been some softening of the foundetion as a
result of excavation and irwmdation, nothing was found that would
preclude the construction of a larger spillway structure at the site.
Using the least shear strength value presented in table 1 of this
appendix, a factor of safety of 2.7 was established for the most
critical condition of spillway stabllity.

a. For the basic design of the enlarged embankment and
gpillway it is anticipated that sufficient additional borings will
be made to investigate all foundation and existing embankment
material 1lying within the influence of the proposed enlargement.

d. Piezometric observations show a very low coefficeint of
permeability in the foundation, which suggests that there has been
no opening of jointg or cracks as a result of unloading. It appears
that uplift pressures on the base of the weir might be reduced by
improving the seal at the joint between the approach slab and the
weir, and by extending the approach slab upstream.

7. Plates h, 5, and 6 of this appendix present additionsl sub-
surface information utilized in development of the proposed Lavon
Reservolir modification. This material is a part of the analysls of .
design for the exlsting spillway structure.
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I. INTRODUCTION

Authority

This report was prepared in accordance with the Memorandum of
Agreement dated November 4, 1958, which provides that the Department
of Health, Education, and Welfare assist the Department of the Army
in implementing the Water Supply Act of 1958.

The study of the Lavon Reservoir was authorized by a letter
from the District Engineer, Fort Worth District, Corps of Engineers
to the Regional Engineer, Region VII, Public Health Service, dated
June 8, 1959.

Purpose and Scope

The above letter requested the views and recommendations of
the Public Health Service on present and prospective needs for muni-
cipal and industrial water supply for Dallas and in surrounding area
and desirability of meeting these needs by modification of Lavon
Reservoir.

Acknowledgments

Grateful acknowledgment is made for the assistance of the Texas
State Department of Health; the Texas Board of Water Engineers; the
U. 8. Study Commission - Texas; the Fort Worth District of the Corps
of Engineers; the North Texas Municipal Water District; Freese, Nichols,
and Endress, Consulting Engineers, Fort Worth, Texas; Forrest and Cot-
Ton, Inc., Consulting Fngineers, Dallas, Texas; Homer Hunter and Asso-
ciates, Consulting Engineers, Dallas, Texas; City officials of the citles
of Dallas, Garland, and Mesquite, Texas, and others who provided infor-
mation and data used in this study. '
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II. SUMMARY AND CONCLUSIQNS
Summar

Existing Lavon Reservoir is located on the East Fork
of the Trinity River, about seven miles north of the
town of Rockwall in north central Texas. This report
deals with the desirability of enlarging it to meet
future water demands of the study area.

The study area consists of Collin and Rockwall Counties,
the northeast corner of Dallas County, and the north-
west portion cof Kaufman County.

The North Texas Municipal Water District is the major
water user in the area, and it leases the conservation
pool in Lavon Reservoir. It is composed of the following
ten member cities: Farmersville, Forney, Garland, Mes-
quite, McKinney, Plano, Princeton, Rockwall, Royse City,
and Wylie, all of which obtain their water from the Dis-
trict. 1In addition, there are two customer cities: Dal-
las, which contracts for 10 mgd with 7.5 mgd minimum, and
the town of Fate, which contracts for a minimum of 7,500 gal/
day. The majority of the waste produced iz municipal from
the above named member and customer cities. There are no
large water-using industries in the area.

The existing reservoir has a conservation pool capacity
of 100,000 acre-feet, with a corresponding firm yield
of 44 mgd, as estimated by the Corps of Engineers. The
proposed enlargement would increase the water supply
storage to 360,000 acre-feet and the yield to 90 mgd.

The population of the area has been projected to be
411,000 in 2010, or almost a fivefold increase of the
1960 population of 83,500.

The area is divided into a metropolitan and a non-
metropolitan group of municipalities. The per capita
consumption rates for the two groups are projected to

be 180 gallons per day and 150 gallons per day respecti-
vely in the year 2010,
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Conclusions

Using the values given in (5) and (6) of the summary, the
future municipal and industrial water requirements of the
North Texas Municipal Water District are projected as

83.2 mgd in 2010 and an intermediate projection of 36.7 mgd
for 1975. 1t is assumed that the city of Dallas will pur-
chase all excess water available from Lavon Reservoir through
the District, bringing the total demand for the year 2010 to
90 mgd.

The existing reservoir is adequate as a source of water for
the study area until about the year 1980.

Municipal and industrial water requirements for 2010 can
be met by providing additional storage in Lavon Reservoir
or by including storage in the proposed Cocper Reservoir
on the Sulphur River and transferring the water to Lavon
Reservoir by a system of pumping plants and a pipe line.

The Trinity River and some of its tributariegs in the vicin-
ity of the study area are pelluted at present and will re-
main so in the future unless additional corrective measures
are developed and applied.

The 1970 annual value of augmented storage to increase the

firm yield of Lavon Reserveoir from 44 mgd to 90 mgd is
$755,000, or 4.49¢ per 1,000 gallons,.
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III. DESCRIPTION OF PROJECT
Location

The existing Lavon Dam and Reservoir project is located on
the East Fork of the Trinity Rivexr, about seven miles north of Rock-
wall in Collin County, Texas. The contributing watershed consists
of 777 square miles principally located in Collin County and extending
into Grayson, Fannin, and Hunt Counties, as shown by Figure l.

Purpose

Lavon Reservoir was authorized for construction by the River
and Harbor Act, approved March 2, 1945, and as amended by the River
and Harbor Act, approved July 24, 1946. Construction began in Janu-
ary, 1948, and the project was placed in full operation for flood
control in March, 1954.

The reservoir provides 275,600 acre-feet of storage for fiood
control; 100,000 acre-feet for conservation; and 47,800 acre-feet as
dead storage. The dam is of earth fill construction with a concrete
spillway section and has an overall length of 9,499 feet. Flows
from the flood control pool are controlled by twelve tainter gates,
each 40 feet long and 28 feet high above the weir crest. Normal re-
lease of low flows is accomplished through five 36 inch gate-controlled
conduits. A water supply intake for the North Texas Municipal Water
District is located approximately 1,200 feet upstream of the spillway.
Withdrawals are controlled by six 48 inch diameter sluice gates at
different levels and the intake is connected to the District's raw
water pumping plant. '

Styeam Flow

Stream flow measurements on the East Fork of the Trinity River
were begun in Octcber, 1923, near Rockwall by the U. 5. Geological
Survey and are continuous until September, 1954, when the closure of
the Lavon Dam caused abandonment of the gage in favor of a downstream
location near C€randall. The Rockwall station records show an average
runoff of 345,300 acre-feet. During the period from 1924 to 1954,
the minimum was 45,700 acre-feet in 1925, and the maximum was 941,700
acre-feet in 1946,
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Water Quality

Water impounded in Lake Lavon in 1959 was of suitable ?uality
for most municipal and industrial uses as shown in Table 1. 2/ Data
presented show characteristics varying within rather narrow ranges
over the entire year with moderate hardness (114 mg/l - 142 mg/1)
and total solids (residue on evaporation -- 235 mg/l - 355 mg/i).
Iron and manganese were low during this peried. No appreciable
change in quality is anticipated.

Pertinent Data

A preliminary estimate by the Corps of Engineers gives the
firm yield of the enlarged Lake Lavon as 90 mgd and the capacity
of the conservation pool as 360,000 acre-feet. This compares with
a firm yleld of 44 mgd from the existing conservation pool capacity
of 100,000 acre-feet,.

The increase in capacity is to be accomplished by raising
the spillway crest 11 feet, from elevation 462.0 to elevation 473.0.
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IV. DESCRIPTION OF STUDY AREA

Location and Boundaries

The study area consists primarily of Collin and Rockwall
Counties, the northeast portion of Dallas County, and the north-
west portion of Kaufman County. Tt is located in the service area
of the North Texas Municipal Water District as shown in Figure 1.

GeograRhX

The topography of the area is gently rolling in the upper
portion of the watershed, becoming pgenerally flatter in the lower
portion.

Except for small areas of alluvium and coastal prairie soils
near the mouth, the watershed of the East Fork lies a}most entirely
within the fertile "Blackland Prairie" soil region. &

Upstream of the reservolr the slope of the viver averages

5.7 feet per mile. The stream bed is generally narrow, shallow,
and choked with debris.

Climate

The study area has a miid climate. The mean anmnual tempera-
ture is 65° F., the average annual rainfall is 40 inches, and the
growing season lasts for 230 days. L

Principal Communities and Industries

The area of the watershed is characterized by small, primarily
agricultural communities; however, its proximlity to metropolitan
Dallas must be considered in an analysis of area water requirements.

In 1951, a special act of the 52nd Texas Legislature authorized
the formation of the North Texas Municipal Water District, which is
composed of the following ten mewber cities: Plano, Princeton, Rock-
wall, Royse City, Wylie, Farmersville, Forney, McKinney, Garland, and
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Mesquite, the latter two being residential suburbs of Dallas. The
District obtained permit from the State Board of Water Engineers to
leage 100,000 acre-feet of conmservation storage in Lavon Reservoir.
Revenue bonds were sold and the District constructed a treatment
facility and transmission network capable of serving the ten member
cities, plus the town of Fate, with treated water. In addition, the
District contracted with the city of Dallas to provide 10 mgd with a
7.5 mgd minimum.

It is assumed for this study that, in the future, the District
wlll serve the northeast portion of Dallas County as shown in Figure 1
in addition to its member cities and possibly other cities on'a con-
tract basis with water from an enlarged Lavon Reservoir. It is further
assumed that the District will act for all local interests receiving
water from Lavon,

Principal area industries include agriculture, aircraft, el-
ectronics, apparel, and food processing.
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V. ECONOMICS AND.POPULATION

Extractive Industries

Agriculture is the most important activity in the study area
excluding Dallas County. The tri-county area of Collin, Kaufman,
and Rockwall Counties contains some of the State's best farm land.
Although the number of farms, as well as the acreage of cropland
harvested has decreased steadily from 1945, the value of crops har-
vested and livestock sold increased in 1949 and showed only a 4.6
per cent overall drop from 1944 to 1954, Dollar values have been
adjusted to the 1944 base for comparison in Table 2. 12

Table 2 L2/

Value of Crops and Livestock Sold in
Collin, Rockwall, and Kaufman Counties, Texas
1944, 1949, 1954

(Values are in thousands of dollars and
adjusted to the 1944 base)

Value of Value of

Year Crops Sold Livestock Sold Total
1944 13,888 4,272 18,160
1949 17,467 4,083 21,550

1954 - 12,877 b,447 17,324

Farm labor for the tri-county area dropped from 7,900 in 1955
to 7,725 in 1956, to a low of 7,400 in 1958, and came up to the 1955
level of 7,900 in 1959.

Agriculture in the Dallas County portion of the study area is
rapidly decreasing due to urbanization.

Mineral production in the study area accounts for only a small
portion of the area's economy. Table 3 4/ shows minerals produced
in order of value by counties for the years 1953, 1954, 1957, and
1958.

137



All exploratory oil wells drilled in the area in 1958 were
"dry holes."

The most important mineral resource of the area is limestone,
a raw material in the manufacture of Portland cement.

Table 3 &4/

Value of Mineral Preduction
Collin, Dallas, Kaufman, and Rockwall Counties, Texas
1953, 1954, 1957, and 1958

(Figures in thousands of dollars
not adjusted for time)

Minerals in Order

County 1953 1954 1957 1958 of Value
Collin -- 7.4 107.6 -- Stone
Dallas 11,293.4 ° 17,400.8 17,818.9  23,234.3 Cement, sand and

gravel, stone, clays,
gem stones

Kaufman 4,350.4 3,861.9 3,368.6 2,804.7 Petroleum, stone,
sand and gravel
Rockwall -- 39.3 16.2 -= Stone
TOTAL incom- 21,309.4 21,311.3 incom-
plete plete
Manufacturing §j

The manufacturing base of the study area has had an expanding
trend. Average plant size, the number of employees and the value of
the output have all increased, as shown in Table 4.
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table 4 5/

Number of Emplovees and Value Added by Manufacture

Dallas County and Collin, Rockwall and Kaufman County Group

1947, 1954, and 1958

Rumber Employed

Total
Collin Rockwall Kaufman Tri-County Dallas
Year County County County Area County
1947 1,117 10 415 1,542 38,828
1954 1,554 90 926 2,570 72,770
1958 1,637 N.R. 736 2,373+ 85,930

Value Added by Manufacture (8§1,000)

1947  $4,327 $32. $1,274 $ 5,633 $238,839

1954 5,597 N.R. 4,594 10,191+ 508,271
1958 7,612 N.R. 3,859 11,471+ 804,381

(bollar values are not adjusted for time)

The types of manufacturing are varied and most establishments
in the tri-county area are small. None of the industries represented

are large water users. The Bureau of Business Research of the
sity of Texas, in a report to Dallas County, Texas, found that

Univer-
there

were no large water consuming industries in the county, and strongly

advised that none be solicited for location in Dallas County.

Dallas County and the tri-county area will probably share some
same sources for water in the future, the advice of the Bureau
apply to the entire study area, Table 5 ﬁl ghows distribution
manufacturers by type and size, with food and kindred products

Since
of the
may

of
ranking

highest in number of plants and employees and printing and publishing

ranking second.

89176 0-62—11 139



Table 5 §/

Number of Firms by Size and Type of Manufacturing
Cellin, Kaufman, and Rockwall Counties, Texas
1947 and 1954

Number with Number with Number with
Type of 1-19 20-99 100 & over
Manufacturing Firm employees employees emplovees

1947 1954 1947 1954 1947 1954

Food and kindred products 17 14 6 3 - 1
Textile mill products - - - -
Apparel and related products 2 3 1 5
Lumber and wood products - - - 1 - -
Furniture and fixtures 2 1 - - - -
""Pulp, paper and products 1 - - - - -
Printing and publishing 12 13 1 - - -
Chemicals and products 1 - 2 1 - -
Rubber products - - - 1 - -
Leather and leathergoods - 1 1 1 - 1
Stone, clay and glass products 1 - - - - -
Primary metal industries - - - 2 - -
Fabricated metal products - - - 2 - -
Machinery, except electrical - - 1 1 - -
Transportation equipment - - 1 - -
Miscellaneous manufactures 1 1 - - - -

The above shows the nucleus of a highly diversified manufacturing
complex. While the increase in manufacturing capacity and employment
has not been spectacular in the tri-county area, it has been significant.
Between 1947 and 1954, the manufacturing employment for the tri-county
area has increased some 53 per cent, and the value added by manufacture
for the same period has increased by approximately $6,000,000. 1In
general, the manufacturing in the area is oriented to the market rather
than to the resource, the major exception being food and kindred products.

It is not possible to break down the published data on manufacturing
for Dallas County to obtain data for only the portion of the county within
the study area. The aircraft and electronics industries form a significant
part of the Dallas industrial complex.
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9/

Retail Trade and Service Establishments —

Commercial and industrial development go hand in hand. Be-
tween 1948 and 1958, the retail and service industry in the tri-
county area experienced a sales volume increase of 23 per cent,
adjusted to the 1948 dollar base, The number of establishments
and the number of employees increased only 10 per cent each, indi-
cating an increase in the sales volume per establishment and per
employee. In Dallas County, the same trend was noted with sales
volume, adjusted to the 1948 base, up 67 per cent, while the num-
ber of employees and establishments each increased in the order
of 30 per cent.

Table 6 2/ illustrates the growth of sales in the retail
and service industry for the tri-county area and Dallas County.
Since the study area includes only the northwest corner of Kaufman
County, figures for the cities of Kaufman and Terrell were ex-
cluded from the totals shown.

Table & 2/

Total Sales Volume of the Retail and Service Industry
Tri-County Area and Dallas County
1948 and 1958

1948 1958 Adjusted® 1958
Collin County $ 26,606,000 § 32,697,000 $ 39,281,000
Kaufman County (exclus-
sive of Terrell and
Kaufman) 5,685,000 6,282,000 7,548,000
Rockwall County 3,650,000 5,209,000 6,258,000

Total, Tri-County Area § 35,941,000 § 44,188,000 $ 53,087,000

Dallas County $765,555,000 $1,277,142,000 $1,534,289,000

*
Adjusted to the 1948 wvalue of the dollar
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Population

The trend toward urbanization, with Dallas as the focal point,
is clearly evident in the study area. Between 1940 and 1960, the
tri-county area population decreased 17 per cent, while Dallas County
population soared, increasing 137 per cent. Within the tri-county
area, population in the cities and towns has increased more modestly.
The group of municipalities used in the calculations had a combined
pepulation in 1940 of 17,624. 1In 196{, the preliminary census total
was 26,702, an increase of 51 per cent,

Prior to 1920, the tri-county area showed a population increase
in both the municipalities and rural areas. The significance of the
utrbanizing trend is indicated by the relative number living in cities
and towns. In 1910, 23 per cent of the population lived in municipali-
ties, whereas the preliminary 1960 census shows 57 per cent are city
dwellers. This increase takes on more significance in the light of
these counties being centered in one of the State's chief farming areas.

T 10/ : ,

able 7 —' shows the trends of the tri-county area total popu-
lation, tri-county area urban population, and Dallas County population.

Table 7 lgf

Population Trends of the Tri-County Area,
Tri-County Area Urban Population,
and Dallas County
1910 - 1960

Populations

Tri-County Tri-County Dallas

Year Total Urban County
1910 92,416 11,764 135,748
1920 99,476 17,527 210,551
1930 94,743 18,381 325,691
1940 92,549 21,690 398,564
1950 79,018 : 24,818 614,799
1960 76,884 34,131 942,563
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From the above, it becomes clearly evident that while the
Dallas County population and the tri-county area urban population
continued to rise, the tri-county area total population reached
its highest point in 1920 and has continuously declined since.

For the purposes of determining water needs, the cities con-
sidered are separated into a metropolitan and a non-metropolitan
group. This is due to the influence of the city of Dallas on the
water consumption and growth of contiguous areas, as cpposed to the
water consumption and growth of more distant municipalities.

A population center of the size of Dallas usually attracts
to itself a group of so-called "bedroom' cities which are, wholly
or at least for the most part, dependent on the large city for their
very birth and existence. These areas are actually designed as
nothing but extensions of the parent city under the guise of pre-
venting encreoachment by a "monster" central city. They nevertheless
are like the city in many characteristics including water use and
population growth, differing greatly from the non-contiguous independent
municipalities in these respects. For reference hereinafter, the
metropolitan group will imclude the cities of Garland, Mesquite, Sunny-
vale, Rowlett, and Sachse in Dallas County, and Plano in Collin County;
and the non-metropolitan group will consist of McKinney, Princeton,
Farmersville, Wylie, and part of Royse City in Collin County; Fate,
Rockwall, and part of Royse City in Rockwall County; and Formey in
Kaufman County.

Of the metropolitan group, Garland and Mesquite are examples
of the growth that can occur. Garland grew from a town of 2,223 in
1840 te 38,103 in 1960, and Mesquite expanded even more rapidly from
1,696 in 1950 to 27,345 in 1960. Further investigation discloses that
most of the increase in Mesquite took place in the three years bhetween
1957 and 1960.

High growth rates such as these are not uncommon around today's
cities. This is due primarily to modern methods of development.
Dwelling units are planned and constructed in groups at high rates
to utilize all of the available area in a given tract of land in a
very short time. Consequently, an area rapidly becomes saturated
and the growth rate levels off and probably becomes negative for
the next census period. An example of this growth pattern is to be
had in the "Park Cities" of Highland Park and University Park. These
are completely surrounded by the city of Dallas with no room for
expansion. Highland Park increased steadily from a population of
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2,321 in 1920 to a maximum of 11,405 in 1950. The 1960 population
shows a small drop to 10,287, Similarly, University Park grew
from 4,200 in 1930 to a maximum of 24,275 in 1950, and showed a
drop to 22,96% in 1960.

Future Growth

Projected National Population

The population of the United States is projected to double
in 47 years. The growth rate of a local region will depend largely
on its endowment with the factors which affects its relative com-
petitive advantage over other areas in furnishing goods and services.

Projected Economic Growth of the Area

The expectations for an economic expansion of the area rely
upon the growth of its several elements. The agricultural output,
including livestock and related products of the area, is expected
to rise only slightly above the present level, while greater mechani-
zation will cause thé number of agricultural employees to drop. The
manufacture of food and kindred products, at present the largest
industry in the area, is expected to increase considerably. Since
Dallas has long been the leading wmanufacturing apparel center of the
Southwest, it can be anticipated that this industry will expand into
surrounding counties -- a trend already evident. A substantial in-
crease is expected for the industries dealing with stome, clay,
and glass products. The building boom in the area provides a ready
market for these products. An abundance of limestone, clays, and
marls, coupled with the building boom, can suppert an expansion of
Portland cement manufacturing around Dallas. The sand and gravel
processing industry may also be expected to grow, as well as light-
weight aggregate production from shales and clays, both local and
imported. With total interior climate control as a geoal, the local
manufacture of equipment for both heating and cooling and components
thereof will probably increase considerably. The aircraft and
electronic industries presently located in the area show excellent
possibilities for expansion. \

In general, it may be said that the outlook for industry in
the study area is excellent from both a resocurce and market viewpoint
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and the growth of the several communities in total will be a function
of the growth of the Dallas economic area. Transportation in the area
is at present very good and, due to the proximity to the Dallas popu-
lation center, can be expected to expand with the area. Nearby Dallas
provides a center for rail and air transport directly to other popu-
lation centers of the United States, and will undoubtedly grow pro-
portionally with the needs of the area.

Electric power and fuel, mainly in the form of natural gas,
will be available to meet needs of all, except industries with ex-
tremely large requirements.

Population Projections

Population projections were made for Dallas County, the metro-
politan group, and the non-metropolitan group. For Dallas County,
the projection was made by comparison of (1) past growth rates of
Dallas County; (2) growth rates of other counties whose population
had reached the last census figure of Dallas County in the past 50
years; and (3) accepted growth rates of the United States and the
State of Texas. Also considered was the resource of potential of
the county.

A special method for the projection of the metropolitan group
population was used, which was necessarily complicated since growth
in this group will probably take place without regard for the politi-
cal boundaries used for census figures. An assumed density of 5,000
persons per square mile was used in establishing a saturated popu-
lation density for the central core of the city of Dallas, and the
assumption made that the core would reach this condition in 50 years.
Subtracting this "saturated core™ population from the total increase
projected for Dallas County in 2010 (see Figure 2) gives the portion
of that increase which, it is assumed, will occur in the fringe area.
As a final assumption, one-fifth of this increase was apportioned to
the study area. Adding this to the present population then gives the
projected 2010 population for the metropolitan group. Results are
given in Table 9 and shown on Figure 3.

The population of the non-metropolitan group was projected as
shown on Figure 4, using the past growth rates of the group, and pro-
jected future rates for the State of Texas, and the United States as
guides. Examination of Figure 4 will show that the adopted growth
rate is somewhat less than the average rate for Texas as a whole,
and greater than the national average.
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VI. WATER REQUIREMENIS

Past and Present Water Use

The 1959 water requirements of the area obtained from the
North Texas Municipal Water District are given below in Table 8.
No attempt is made to separate municipal and industrial usage,
because of the predominance of "dry" industries in the area. Ex-
amples of these are apparel, aircraft, electronics, and printing,
whose operations require little or no water,

Table 8

Study Area Water Requirements - 1959

- 1960 Total avg.

Ttem Population Daily Water (mgd)
Metropolitan Group 60,500 5.99
Non-Metropolitan Group 22,990 1.62
Furnish to Dallas {Contract 7.50

N.T.M.W.D.)
Sub-Total 15.11
Unaccounted-for Water 1.11
Total Required ' 16.22

Existing Sources

The water presently used in the area comes from Lavon Reser-
voir through North Texas Municipal Water District facilities except
for small quantities from ground water sources and from the city of
Dallas used by the city of Mesquite,

At present, the conservation storage pool in Lavon Reservoir
contains 100,000 acre-feet. This will provide a firm yield of 44 mgd,
according to the Corps of Engineers.
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The quality of the water is suitable for municipal and indus-
trial consumption in all respects after treatment in the North Texas
Municipal Water District plant at Wylie, Texas. A chemical analysis
of the raw water in 1959 was previously shown in Table 1.

Ground water amounted to approximately 8 per cent of the muni-
cipal and industrial water used in the study area in 1957. 12/ The
study area overlies the underground aquifer known as the Trinity and
Woodbine sands group. The Woodbine sand outcrops between Dallas
and Fort Worth. At Dallas, it is 600 to 800 feet deep, and at Rock-
wall about 1,800 feet below the surface. 13/ Due to the comparatively
low permeability of the sands and their consequent limited ability
to transmit water, large declines in artesian pressure have occurred
in the formations where the draft has been heavy. Water drawn from
these aquifers is suitable for consumpticn, and except for chlorina-
tion, usually receives no treatment.

Additional Water Needs

Per capita water consumption rates have been rising as is
borne cut by past records of use. One reascn for increase becomes
apparent when consideration is given to the large number of water-
consuming devices that have come inte common use in the home., A
thorough study of the area's water consumption, however, failed to
show enough correlation between various factors to establish definite
trends for future projections.

In view of the above, per capita consumption rate projections
for the year 2010 are based on judgment and are estimated to be 180
gped for the metropolitan group and 150 gpcd for the non-metropolitan
group, as shown in Figure 3. These figures are for raw water and
include losses incurred in treatment and distribution. Similarly,
the 1975 estimates are 142 and 108 gped. Projections for the area
made by several consulting engineers and other governmental agencies
were found to be in close agreement with the adopted figures. Since
no large water-using industries are expected to locate in the area
in the future, no differentiation is made between domestic and in-
dustrial rates, rather a single figure is used for the total water
used as was done previously in Table 7. Table 9 shows the future
water requirements of the study area. It is assumed that the con-
tract to furnish water to the city of Dallas will be renewed by the
North Texas Municipal Water District, and that any water over and
above the needs of the District will be purchased by the city of
Dallas.
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Tahle 9

Study Area Future Water Requirements

Projected Projected Water Requirements

Population gped mgd
YEAR 1975
Metropolitan Group 160,000 142 22.7
Non-Metropolitan Group 30,000 108 3.2
Furnish to Dallas
(Contract N.T.M.W.D.) 10.8
TOTAL 36.7
YEAR 2010
Metropolitan Group 356,000 180 64.1
Non-Metropolitan Group 55,000 150 8.3
Furnish to Dallas
(Contract N.T.M.W.D.) : 10.8
Subtotal ' 83.2
Excess available water assumed
furnished to Dallas _ _6.8
TOTAL ©90.0

17/

A concurrent study by the Public Health Service — which in-
cludes the Dallas - Fort Worth area shows that Dallas and Fort Worth
will require not only all of the available water in the upper Trinity
River basin but also any excess water from other nearby watersheds.

Figure 6 shows the municipal and Industrial water requirements

for the study area from the year 1960 to the year 2010. This shows
that the present reservolr is adequate until the year 1980.

Stream (Quality Maintenance

At present, wastes from 15 cities and towns enter the East
Fork of the Trinity River, Of these, 10 are downstream of Lavon
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Reservoir and contribute approximately 2,000 pounds of BOD per day;
and 5 are upstream and contribute approximately 500 pounds of BOD
per day. This is but a small portion of the total waste load enter-
ing the Trinity River in this vicinity. The main stem of the river
is reported to be grossly polluted at present i8/ by wastes f{rom the
entire Dallas - Fort Worth complex.

Present waste treatment in the area ranges from septic tanks
‘to highly efficient secondary treatment plants. Where conditions
dictate, most present treatment facilities are being improved and
enlarged in an effort to solve the existing pollution problem.

In the future, impoundments on the river and its tributaries
upstream of Dallas - Fort Worth will absorb all water except the
most localized runoff. Futhermore, all of this impounded water, and
probably water from several sources outside the Trimity River Basin,
will have been allocated to storage of water to meet municipal and
industrial demands, leaving nothing for the maintenance of stream
quality. Simply stated, all indications are that the Trinity River
in the vicinity of Dallas and Fort Worth and for a considerable dis-
tance downstream may be expected to be of low quality that will
limit its usefulness to a significant degree.

Since this study deals with but a small segment of the overall
area, it is felt that the water pollution problem of the Trinity River
is not the responsibility of the conservation storage -lessee of Lavon
Reservoir. Therefore, any attempt at a solution to the problem would
necessarily involve the entixe Dallas - Fort Worth area and is beyond
the scope of this report.

Plan for Supplying Future Requirements

Lavon Reservoir at present has a firm yield in the 100,000
acre-foot conservation pool of 44 mgd. The Corps of Engineers
estimates that the storage can be increased to a maximum of 360,000
acre~feet yielding 90 mgd. It is supplying good quality water at
present, as attested by Table 1, and there are no reasons to expect
a change for the worse in the future, provided that upstream pollution
is controlled.

.

Ground water sources accounted for approximately 8 per ce?EI

of the municipal and industrial water used in the area in 1957. ==
The United States Study Commission - Texas estimates that the study
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area contains some 4,000 acre-feet per year of available ground water
for municipal and industrial needs. This would amount to approxi-
mately 4 per cent of the projected municipal and industrial needs for
the year 2010.

Alternative water sources for the study area are lecated in
other river basins and must be pumped if made available to meet de-
mands in Lavon Reservoir. The nearest watershed area with available
water is the Sulphur River Basin, and more specifically, the proposed
Cooper Reservoir. A great deal of municipal and industrial water
could be made available from the Red River when its salt and gypsum
pellution problem is solved, but at this time it is not possible to
say when this will be accomplished. Further water supplies, should
they become necessary, would have to be obtained from the Southeast
Oklahoma area. These, however, would become available only when
and if legal barriers and those of sectional public seantiment are
removed.
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VII. BENEFITS OF STORAGE

Evaluation Method

The 1958 report 14/ of the Subcommittee on Evaluation Standards
states: "From an overall public viewpoint, a water supply development
will be justified if it provides water to meet expected needs at a
cost not greater than the cost of glternative sources that would prob-
ably be utilized in the absence of the project."

Alternative Plan

In keeping with the above, Cooper Reservoir on the South Sul-
phur River was adopted as the alternative plan because of (l) its
proximity to the area and (2) its conservation storage capacity avail-
able. A companion report 15/ by the Public Health Service shows that
the proposed Cooper Reservoir developed to its optimum size includes
ample available storage capacity to meet the needs of the Lavon Reser-
voir study area in the year 2010. Table 10 shows the costs and value
of augmented storage in Lavon Reservoir adjusted to the year 1970.

The year 1970 was used because the Corps of Engineers estimates it
to be the earliest possible completion date for the project. The
benefits of augmented storage in Lavon Reservoir are equal to the
cost of storage in Cooper Reservoir plus the cost of transmission to
the terminal reservoir (Lavon). A treatment cost differential is
not expected as quality of the two waters is approximately equal.
The plan for transmission was adapted from the report to the North
Texas Municipal Water District 17 by Forrest and Cotton, Inc., Con-
sulting Engineers, Dallas, Texas, dated April 29, 1960,

Table 10

Alternative Costs and Value

Proposed Total Yield 90 mgd
Yield from existing Lavon Reservolr 44 mgd
Proposed Additiomal Yield 46 mgd
Annual Storage Cost at Alternative Site - $260,000

Ammual Transmission Costs -
(Deferred costs, discounted 10 yrs @ 4%

to 1970) 495,000
1970 Value of Annual Benefits $755,000

OR 4 .49¢ per 1,000 gal.
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Benefits from additional storage would not begin to accrue
until about 1980 when the present reservoir becomes inadequate.
The benefits arrived at for 1980 are discounted at 4 per cent for
10 years to 1970, which is the earliest possible date of completion,
according to the Corps of Engineers. Based on the above, the annual
value of augmented storage to increase the firm yield of Lavon Reser-
voir from 44 mgd to 90 mgd is $755,000. Calculations, as shown in the
Appendix, for the value of storage were based on comparison with the
alternative source in Cooper Reservoir. '
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EXHIBIT A-1

Calculations Used for Alternative Cost Determination

Alternative - Cooper Reservoir
I. Storage cost: use single-purpose reservoir to yield:

16.6 mgd for Sulphur River M.W.D. 15/

46.0 mgd for North Texas M.W.D,
Total 62.6 mgd = 70,000 acre-feet per-yedr

From COOPER RESERVOIR AND CHANNELS 16/ 4y Forrest and Cotton

85,000 ac-ft
476 sq. mi.
0.8 ac-ft/yr/sq. mi

the required water supply storage
drainage area
silt load

then sediment storage = (476) (0.8) (50) (0.60) = 11,400 ac-ft

therefore: total storage required = 96,400 ac-ft

16/ §70/ac-ft

from cost-capacity curve estimated cost

Total = $6,750,000

pro-rated for the 46 mgd require& for Lavon
46/62.6 ($6,750,000) = $4,968,000
amortizing 50 yrs. @ 4% interest, the
annual storage cost becomes $231,000
plus estimaied operation &

maintenance 29,000

or the total annual storage
cost = ' $260,000
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EXHIBIT A-2

II. Transmission cost
) : 17/
A. Pipe line (adapted from the report to N.T.M.W.D.) —
48" reinforced concrete pressure pipe

Class 150 - 13 miles @ $165,000/mi = $2,150,000
Class 100 - 10 miles @ $151,000/mi = $3,020,000

42" reinforced concrete pressure gravity line

4 miles @ $75,500/mi $ 302,000

Channel improvement ~ 3 miles @ $10,000= § 30,000

Right of way - 40 miles @ $1,500 =$ 60,000
SUBTOTAL $5,562,000

Administration, engineering, contingencies
and interest during construction (20%) = $1,110,000

TOTAL CONSTRUCTION COST $6,672,000
Annual capital cost, pipeline _
(30 yrs @ 4%) = $ 310,600
plus estimated maintenance cost
of $75/mi/yr say $ 3,000
$ 313,600

B. Pumﬁing equipment

Primary pumping station = § 450,000
Booster pumping station = § 365,000
TOTAL $ 815,000

plus estimated maintenance (1.75%) =3 142,600
$ 957;600

= 61,300

annual cost (amortizing 25 yrs @ 4%)

Total annual capital cost of transmission

1 1TA + IIB = § 374,900
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EXHIBIT A-3

C. Energy Costs
Static head:

Elev. Divide Approx. 660"
Avg. lake level 4247

Static head 236"

Friction loss @ 46 mgd
(H - W"C" = 140) 270’

Total head @ 46 mgd 506 ft.
Assume energy cost = $0,012 per KWH

Therefore, annual energy cost for pumping 46 mgd = $510,000
and average annual energy cost =

510,000 (20) + 510,000 (0.5) (30) = $357,000
50 —_—

SUMMARY
Storage cost - Cooper Reservoir $260,000

Transmission (deferred cost)

Capital $374,900
Energy $357,000
$731,900

Value of transmission cost in 1970
(need deferred 10 years from 1970 to 1980)

Discounting 10 yr @ 4% = $495,000
Present worth of annual benefitz in 1970 = $755,000
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INTRODUCTION

Authority

General authority for National Park Service partleipation in the plan-
ning of recreation resources relating to Corps of Engineers projects
is found in the Park, Parkway, and Recreation Area Study Act of June
1936.

By letter of February 17 the Fort Worth District Office of the Corps
of Engineers requested the cooperation of the National Park Service

in appraising the recreation potentialities of proposed Corps of
Engineers reservolr projects. In accordance with this request, a field
reconnaissance of existing Lake Lavon was made on March 4. Mesars.

F. K. Mixon and F. E. Clary of the Corps of Engineers Fort Worth
District Office and Park Landscape Architect Urban E. Rogers, repre-
senting the Region Three 0Office, National Park Bervice, made the
investigation.

Purpose

This report presents an appralsal of the.recreational potentials
resulting from the proposed modification of existling Lavon Reservolr.
The report also lneludes the type of recreation recommended for develop~
ment and an estimated monetary evaluation of recreation benefits.

SUMMARY

1. ILake Lavon has for years demonstrated its popularity as a water
recreation aresa.

2. Modification of lake lavon will either destroy or decrease the
value of exisiing recrestion developmenis.

3. The recreation potentialities will be increased with the modifi-
cation of Lake Lavon. ' .

4. If adequate recreation facilities are provided as recommended,
the project will continue to meet the loeasl recreation needs.

5. HNo State parks will be affected by the-mpdification of Lake Lavon.

6. 8ince an archeological survey of Lavon Reservoir area was made in
1948 by the Smithsonian Institution, an additional investigation
ey not be necessary.

T. Annusl use, in addition to estimated use of Lake Lavon without
modification, 1s conservatively estimated at 600,000 visltor-days.

8. The estimated monetary recreational benefits of this project would
equal $960,000 annually.
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9. More land than is require& for project purposes 1s needed for
recreatlion assess roads and development sites.

10. It 1s recommended that local communities, the Clty of Dallas, and
the Texas State Parks Beard be spproached regarding the adminis-
traticn of the recreational resources of the project.

GENERAL DESCRIPTION

Location

Lavon Reservoir is located in Collin County, on the East Fork of
Trinity River and aboul 22 miles northeast of Dallas, Texas.

U. 8. Highways link with State highways énd Tarm roads making Lake
Lavon readily accessible to metropolitan areas and mumerous Borth
Central Texas communities. :

Purpose

Lavon Dam, completed in 1953; was constructed for flood control and
conservation purposes. The projeet provides flood protection for the
Bast Fork and Trinity River agricultural lands and conservatlion storsge
for municipal, industrial, and other conservation uses. Modification
of the existing project is being investigated in the interest of
increaging the conservation storage capacity of the reservelr.

The following pertinent data were supplied by the Cerps of Engineers:

(see following page)
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LAVON RESERVOIR

EXISTING PROPOSED
Drainage Area (sq. miles) 717 TTT
Floed Ceontrol Pool : . L
Elevation (ft. M.S.L.) 490,0 501.0
Surface Area (acres) 20,050 27,670
Capacity (acre feet) 275,600 277,900
Conservation Pool ‘ '
Elevation (ft. M.8.L.) h72.0 489.0
Surface Area (acres) . 11,080 - 19,550
Capacity (acre feet) 100,000 360,000
Sediment Storage (acre-feet) 47,800 y7,800 Y/
Total Storage Capaclty ) 423, koo 685,700
Land Acquilsition
Fea Simple
Elevation (ft. M.8.L.) " h9Ba 0 " 506.0
Area (acres) . 25,745 31,290
Five-Year Pool “
Elevation (ft. M.8.L.) L96.0
Surface Area (acres) . 2h,190

}/Includes 5,000 acre—fEet dead storage for preservation of wildlife.

Preliminary studies indicate the present rolled earth fill dam will

be ralsed ten feet to elevation 512.0.

The gate-controllied concrete

spillway located near the righi abutment at the west end of the dam
will also be raised. The resulting impoundment will increase the
total storage capacity 262,300 acre feet of which 260,000 acre feet

will be for conservation storage. Five thousand five hundred and
forty-five additional acres of land will have to be acqulred for
project purposes.

The reservelr in its functions of controlling fleods and meeting water
supply demands will be subject to mincr fluctuations. Drawdowns
would be graedual and not unfavorable to recreation.

The existing reservoir extends ten miles up the East Fork of the
Trinity River and sixteen miles up Pilot Grove Creek. The shore iine
of the present flood control and conservaticn poole is 130 and 83 miles,
regpectively. Modification of Lavon Reservoir should not drastically
change the length of streams inundated. The resulting conservation
pool should have an approximate 130 mile shore line.
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Physical Characteristics

The undulating Blackland topogrephy, drained by the East Fork of the
Trinity River, provides the settlng for Leke Lavon. Scenically the
gurrounding ares has much to be desired; howevar, the shore line area

is definitely enhanced by lake Lavon. The formerly grassy, tree spotted
plain lands are now largely in cultivation. The deep black waxy solls
are very adaptable to farming with cotton, wheat and grain sorghums
being the principal staple crops. Stock raising ahd some industry also
typify the economy. Hackberry, live oak, post oak, pecan, elm and
mesquite trees are found growlng along the streams and in the side
drainages.

Climate

Data collected at the United States Weather Bureau, McKluney, Texas,
about five miles northwest, should be typical for the lake. The con-
tinental climate is hot and humid in the summer and rather mild in

the winter. Prevailing winds are from the south most of the year with
an occasionsl cold front from the northwest. Annual precipitation,
39.24 inches, normally occurs as rainfall. "Ralns are usually of the
thunderstorm type and heaviest during April; May and June. Tempera-
tures average 4i.7 degrees in Jenuary and 83.8 degrees in July. The
 maxlmm and minimum recorded temperatures are 118 degrees and T degrees
below zero,respectively. The growing season is 229 days.

Historical and Archaeological Investigggioﬁs

The Smithsonian Institution surveyed the Lavon Reservoir ares In 1948,
Pwenty-five archeological sites were located and elght of these sltes
were recommended for excevation. It is assumed these sites were exca~
vated prior to construction of the dam and Impoundment of water.

Since the meximum flood-control pool will remain approximately equal
to the present project, additional archeological investigations should
not be necessary. However, it may be advisable to obtain clearance
from the Smitheonisn Institution or another appropriate agency 1ln
advance of coastruction.

No known nistorical sites will be destroyed by modification of Tavon
Reservoir project.

Present Becreation Use

Lavon Reservoir receives intensive recreatlon use by plenickers,
fishermen,swimmers, boaters and water skilers, and limited use by
campers and hunters. Overnight accommodations, home sites and other
miscellancous facilities have been developed on the regervoir shore
line for public and private use.
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FACTORS INFLUENCING RECREATION DEVELOPMENT

The Corps of Engineers has developed seven sites, including the head-
quarters area, for public recreation use on the shores of Lake Lavon.
Three additional sites are reserved for future recreation development.
Public use facilities available at the seven developed sites include:
roads and parking aress; boat lsunching ramps; picnic areas; camp
grounds; observation point; swimming beach; and water and sanitary
facilities. Hunting is permitted on certain portions of the project.
Food, overnight accommodatlions, boat rental and supplies and mooring
facilities are a few of the many additicnal facilities also avallable.
About 31,911,000 persons visited the lake in 1959.

Modification of Lake Lavon will raise the conservation storage pool
seventeen feet vertically. The resulting lmpoundment will either
reduce the value of existing. recrestion developments by decreasing
their total acreage or destroy existing recreation wvalues. The Corps
-of Englineers estimates the value of existing recreational develop-

- ments that will be destroyed at $h 073,000, of which $105,000 is
Federally owned.

Two State highways and at least one farm road will be inundated. It
is assumed these roads will have %o be realigned or rerouted; thus,
making Tuture sltes selected for recrsation development readily
accessible.

The reservoir will be subject to minor fluctuations. 7The shore line,
owing to relatively flat topography, will therefore be subject to
narrovw horizontal variations.

Collin County, site of the project, has primarily a rural population
and many small towns. Nearby Dallas County is Texas' most densely
populated county, ranking second in total population and commerce.
Approximately one-third of the City of Dallas, county seat of Dallas
County; is located within 25 miles of Lake Lavon. This city accounts
for four-fifths of the estimated 335,000 people living within 25 miles
of the project.

The total populstion within 50 miles of the lake.is estimated at
1,065,200, Over three-fourths of these people wreside in the Dallas
metropolitan area.

Fort Worth is situated immediately beyond the 50 mile radius. This
metropoclitan grea had an estimated population of 532,000 in 1957.

Bonham State Park, with its smsll lake, lies about 30 miles northeast
near Bonham, Texas. Recreation facilities at this attractive State
park inciude: pienic, campground, group camp, boating, fishing and
swimming. Total visitation in 1959 was 61,162.

170



Lake Dallas and Graspevine Regervolr are located about 20 miles north-
west of Dallas and 20 to 35 miles west of lLake Lavon. These impound-
ments offer excellent recreational opportunities for the large popu-
lation centers of Dallas and Fort Worth. In 1959, 1,889,100 people
visited Grapevine Reservoir.

lLake Texoms is approximastely 60 miles north on the Texas-Oklahoma
State line. Modification of Lake Lavon will not affect this mejor
Texas recreation center.

Iran Bridge Dam on the Sabine River southwest of Emory, Texas on the
Rains - VanZandt County line is under construction. This project,
undertaken by the City of Dallas and the Sabine River Authority, is
about 40 miles southeast of Lake Lavon. In addition to supplying
water for Dallas and Sabine Valley citles and towns, the large reser-
volr will be usged for recreation purposes.

ESTIMATE OF RECREATION NEED AND USE

Lake Lavon has for years demonstrated its popularity as a recreation
area. It 1s belleved the project will continue to fulfill the recrea-
tion needs of the local rural people as well as provide an additional
recreation outlet for the Dallas metropolltan darea.

Pay-use has and should continue to comprise an appreciable portion
of the total visitation. Such use will be primarily in the spring,
surmer and fall.

RECREATION ANALYSIS

Present use of Lake Lavon for recreation purposes denotes the signifi-
cance of water-type recrestion areas. The wide expanse of open water
with many bays and inlets lends the lake to all forms of water sports.

The gently rolling terrain, although not highly desirable for recreaw
tion purposes, is very economically adapted to the development of
recreation facilities. The favorable climate and close proximity of
access roads and populous rural and metropolitan areas are also of
importance.

The recreation potentialities will be increased with the modiflcation
of Lake Lavon. Some of the existing developments may continue to
serve the visiting public if additional land is acquired to offset
the less incurred by the prolect.

To fully realize the recreational resources inherent in the project,
additional sites should be selected and developed for recreation
purposes. Existing access roads; population centers, natural features,
shallow shore line areas and the fact the reservoir is subject to
minor fluctuation will govern the selection of recreation sites.
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Lake Lavon will contioue to serve the local people. CQCecasional use
may be expected from tourists and other recreation seekers living
beyond a 50 mile radius. A significantly large portion of the local
pecple reside in Dalles. This city may be interested in establishing
an attractive metropolitan or regional park on Lake Lavon. 8Since
there are no major State parks in the immediate vicinity; a State
park may be justified to supply the recreation needs of the nearby
dernse population. Other local communilties will no doubit desire to
continue administering the minor recreation areas.

When the ultimate development 1s realized on the new impoundment, it
is conservatively estimated the visitor use will increase from the
present 1,911,000 to 2,500,000 ennually. This increase of nearly
600,000 is in addition to the present use of Lake Lavon without modi-
fication.

The recreation facilities hereinafter recomended for development
should mdequately meet the anticipated demend within the foreseeable
future, complement the existing nearby recreation areas and enhance
the economy of the surrounding area. '

RECOMMENDED RECREATION DEVELOPMENT

In anticipation of heavy day-use visltation, public use facilities to
include the following are recommended: access and circulatory roads
and parking areas including barriers and signs; water and sanitary
facilities; site preparation particularly landscaping; bosatf, docks and
launching ramps for boating, fishing and water skiing; piecnic areas
Including tebles, fireplaces, trash receptacles and shelters if imme-
diate shade is not available; swimming beaches with changing booths;
and the installation of basic safety features. Some camping facili-
tieg are also recommended.

Concession facllities are very desirable to complete the recreation
development. - These facilities are genersally revenue producing and
furnished by the administering agency or its authorized concessioner.
Such facilities could include a marina and fishing supply center,
dining facilities; snack bar, additional boat docks and mooring faci-
lities and overnight accommodations.

Due to the extensive recreation development envisioned, administra-
tion facllities should be provided to assure the safe and full public
uge of all facilities. Utility bulldings, service areas, employee
housing and additional facilities desirable to realize more fully
the recreation potentials of the reservoir are recommended.

ESTIMATED MONETARY EVALUATION OF RECREATION BENEFITS

Many economic benefits are generated from the availability of adequate
recreation facllities at water control projects. However, a long study
of the subject has convinced economists of the National Park Service
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that such benefits cannot be measured scientifically in monetary temms.
The Service, however, believes that its experience warrants a " Jjudge-
ment value' approach to assigning certaln monetary values to potential
recreation henefits of such projects.

An estimate in monetary terms of the recreation values of a reservoir
with developments proposed is based on the estimated number of visitor-
days of use expected, multiplied by & visitor-day factor. The annual
uvee, in addition to estimated use of Lake Laveon without modification,
is conservatively estimated at 600,000 visitor-dsys. Research by
statisticians of the National Park Service has preduced a factor or
derived monetary value of $1.60 per visltor-day for all types .of
recreation.d

Using this value, the estimated monetary recreation benefit of this
project would egqual $960,000 annually.

This benefit, computed on the estimated life of the reservoir; is as
follows:

Annual monetary benefits accruing from
the recreation use of the reservolr,
$060,000, capitalized for 50 years .
@ 2-1/2% (factor 28.362) . - .« « « + « « . . o . $27,227,520

Estimated value of exisﬁi & Recrestion
developments destroyed?’ . . . « ¢ « o+ o o . o $4;,073,000

Net Benefits Arising Specifically from
Recreation Development and Use o « - o « -.. « - $23,154,520

ROUNDED « « « o o o o = = «-« o 323,150,000
Annual monetary benefits accrulng from
the recreation use of the reservoir,
$960,000, capitalized for 100 years
@ 2-1/2% (factor 36.614) . . « « « v o o o o .« - $35,149,4h0

Eztinmated value of existing Recreation

developments destroyeds . . ¢ . o o o o s - o o $4,073,000

Net Benefits Arising Specifically
from Recreation Development and Use . ... « . o $31,076,440
ROUNDED o+ « « « o « o « « o « « $31,080,000

I/ A WMethod of Fvaluating Recreation Benefits of Water Control
Projects. National Park Service, August 1957.
g/ Corps of Engineers estimate.
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LAND NEEDS

I+ is apparent that more land than is required for preject purposes

iz needed for recreation access roads and development sltes. Some of
the existing recreation areas will be destroyed while others will be
reduced in size. In the latter case additional land should be acquired
tc supplement this loss. Additional land will also be required to
replace those recreation areas destroyed and to provide for new sites
selected for development. Sufficient land should be purchased to pro-
tect each development site and provide for foreseeable future expansion.

In the event the Texas State Parks Board and/or the City of Dallas are
interested in the establishment of a State, metropolitan or regional
park, 1t would be desirable to acquire and reserve land for these pur-
poses.

ADMINISTRATION, OPERATION, MAINTENANCE

Several nearby communitles administer the existing recreation aress.
It is assumed these communities will desire to continue administering
the minor recreation areas. The Texas State Parks Board, the City of
Dallas and other nearty communitles should be approached regarding
the administration of additional sites selected for recreation
development.

¥URTHER STUDY AND PLANNING

Upon suthorization of the project, it will be necessary to make more
detailed studies and surveys of the recreation potentialities of Lake
lavon.
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DEPARTMENT OF THE INTERIOR . (REGION 2)

FISH AND WILDLIFE SERVICE ARIZONA
BUREAU OF SPORT FISHERIES AND WILDLIFE COLORADOD
®. O, BOX 1308 KANSAS
ADDRESS ONLY THE ALBUQUERQUE, NEW MEXICO NEW MEXICO
REGIONAL DIRECTOR November 6, 1961 OKLAHOMA
TEXAS
UTAH
District Englineer WYOMING

Corps of Engineers, U. S. Army
P. 0. Box 1600
Fort Worth 4, Texas

Dear Sir:

This letter constitutes a revision of the Bureau of Sport Fisheries
and Wildlife report dated July 12, 1960, on fish and wildlife re-
sources affected by the proposed plan of development for the East

Fork of the Trinity River, Texas, and is intended to accompany the
Corps of Engineers' survey report. Prepared in accordance with the
Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S5.C.
661 et seq.), our report has been coordinated with the Bureau of Com-
mercial Fisheries and has received concurrence from the Texas Game and
Fish Commission by letter dated October 26, 1961, from Director of
Program Planning, Eugene A. Walker. Revision of our report of July 12,
1960, was requested by a letter dated April 13, 1961, signed by Colonel
R, P. West, District Engineer. -

The Bureau of Sport Fisheries and Wildiife prepared a report dated
December 12, 1952, in which an evaluation of fish and wildlife re-
sources was presented for the Corps of Engineers' Lavon Dam and Reser-
voir Project, Texas, '

We understand that three plans of development are under investiga-
tion by the Corps of Engineers to provide additional conservation
storage for municipal and Industrial water supply on the East Fork
of the Trinlty River. These plans Include increasing the conserva~-
tion storage in the existing Lavon Reservoir either by raising the '
dam or by replacing all or part of the flood-control storage through
construction of Farmersville or Forney Reservoir, More specifically,
the plans are as follows:

Plan | primarily involves enlargement of the existing
Lavon Reservoir.

Plan || primariiy involves increasing the conservation storage
of the existing Lavon Reservoir plus construction of a 11,540~
acre impoundment, Farmersville Reservoir, immediately upstream
from Lavon Reservolr.
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Plan {1l primarily involves Increasing the conservation storage
of the existing Lavon Reservoir plus construction of a 21,300«
acre impoundment, Forney Reservolr, immediately downstream f rom
Lavon Reservoir,

The clty of Dallas also is considering the construction of Forney Res~ .
ervoir for municipal and industrial water supply. The Corps of Engi~-
neers considers Forney Reservoir as existing in Plans | and 1I, The
Corps of Engineers would construct it under Plan {l1. For purposes

of this report, however, Forney Reservoir will be evaluated only under
Plan 1] as part of the Corps of Engineers' plan of development.

Lavon Reservoir s an existing Federal project on the East Fork of
the Trinlty River at river mile 55.9, near Wylle, Col]in County,
Texas, about 25 mlles northeast of Dallas,

Lavon Reservoir has an earthfill embankment and a concrete gated
spiliway controlled by 12 tainter gates, each 40 feet by 28 feet.

The outlet works consist of five gate-controlled conduits, each 36
inches in diameter. The reseérvoir provides 275,600 acre-feet of flood=
‘contro} storage; 100,000 acre-feet of conservation storage; and 47,800
acre=feet of sediment and dead storage. The conservation pool is '
about 11,080 surface acres. ' \

Forney Reservoir would be located on the East Fork of the Trinfty
River downstream from Lavon Reservoir. |ts dam would be at river mile
31.8, and the reservoir would extend upstream to Lavon Dam,

Farmersville Reservoir would be on Pilot Grove and Slster Grove Creeks,
immediately upstream from Lavon Reservoir. its dam would be immediately
upstream from State Highway 124, ' '

Both Farmersville and Forney Reservoirs would have an earthftil embank~-
ment controlled by an ogee-type gated spillway. Seven 40~ by 28-foot
tainter gates would control the 280=foot spiliway at Farmersvilie Dam,
‘while twelve tainter gates of similar dimensions would control the
L80~foot spillway at Forney Dam. Outlet works at each reservoir would
consist of five 36-inch~diameter gate-controlled conduits..

Pertinent data for each plan under investigation by the Corps of Engi=
neers are presented in Table 1. ' _
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Table 1 - Pertinent Data for Investigated Plans
East Fork of the Trinity River Project

_ F icod-Control Conservation Pool
Plan Reservoir(s) Storage Storage Area
: (acre-feet) (acre-feet) (acres)
| ~ Lavon 275,600 362,300 19,550
H Lavon 167,500 - 196,400 15,030
Farmersviile 148,300 186,300 11,540

i Lavon~ - = ' 355,800 19,550
. Forney 276,300 466,000 21,300

In atl pians, the East Fork of the Trinity River will be straightened
and enlarged from its mouth to Forneéy Dam site to provide a channel
capacity of 5,000 second-feet below damaging levels in the leveed
areas. Plans for channel enlargement provide for excavating the
channel to an average depth of 18 feet and a width of 90 feet. Spoil
from dredging will be placed about 100 feet from the channel on land
cleared of all vegetation.

Reservoir operation data are not available, but it is anticipated

that no regular releases of water will be made from the proposed re-
servoirs since downstream requirements are minimal. Users will pump
directly from the reservoirs. Floodwaters will be passed and occaslonal
releases for pollution abatement will be made. :

For the purpose of fish and wildlife evaluation, the area of influence
for all plans includes the existing Lavon Reservoir and the flood plain
of the East Fork of the Trinity River from its mouth to Lavon Dam.
Certain reaches of Pilot Grove Creek, Sister Grove Creek, and the East
Fork of the Trinity above Lavon Reservoir also are considered under
various plans, '

The East Fork of the Trinity River has its source in southern Grayson
County and flows southerly for 110 miles to its confluence with the
main stem of the Trinity River at mile 460. It has a drainage area of
1,309 square miles of which 777 square milés are above Lavon Dam,
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Downstream from Lavon Dam, the East Fork of the Trinity River meanders
through a broad valley averaging 2 miles in width. It s shallowly
entrenched, usually choked with debris, and its course is tortuous,
Subsequent to construction of Lavon Reservoir, the stream below the dam
has been subjected to extended periods of no flows, seasonal flooding
originating below the dam, and to occasional flooding from flood re-
leases from Lavon Reservoir. Consequently, the stream provides no
significant fishery.

On both sides of the channel, numerous swales, cutoffs, and low

fields often have shallow-standing water for several weeks and some-

times longer. Originally timbered with elm, ash, cottonwood, willow,

oak, and a few pecans, much of the flood plain has been cleared,
particularly that portion downstream from Forney Dam site. The rich
bottomland soils, though flooded frequently, are cultivated intensively.
Principal crops are cotton, corn, ocats, and maize, with some vetch,
sudan, and rye grass, '

Levees on both sides of the stream's first bottom and a system of hill-
side levees and diversions partially protect farmlands from floods. In
spite of this protection, much of the cropland is {nundated about once
every three years,

Pilot Grove and Sister Grove Creeks also head in southern Grayson County,
between the towns of Whitewright and Howe, and flow parallel to their

" conf luence near the headwaters of the Pilot Grove Creek arm of Lavon
Reservoir. They are quite similar, being small, usually clear, sluggish
streams. The stream courses are heavily timbered, primarily with elm,
white ash, cottonwood, willow, and some oak., -

FISH

Although Lavon Reservoir is frequently muddy and is heavily infested

with carp and gizzard shad, it supports intensive fishing. The most
common species of fish taken are white crappte, channel catfish, blue=
gill, and carp. Rod and reel, pole and line, and trotline are the
principal methcds of fishing., Much of the fishing is done in the spring
of the year below the dam in the stilling basin and immdiately downstream,

Moderate fishing occurs on a few miles of the East Fork, Pilot Grove-
Creek, and Sister Grove Creek in the vicinity of Lavon Reservoir head-
waters. In the early spring, white crappies move up the streams from
the reservoir in spawning activities, and fishing pressure is intense
at that time. During the warmer months, there also is some fishing for
catfishes in these waters,
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Sport fishing on Lavon Reservoir and its tail water and on the East |
Fork, Pilot Grove Lreek, and Sister Grove Creek amounts to about
300,000 man-days annually, This fishing is expected to continue

over the period of analysis without the project under any of the three
investigated plans.

One contract commercial fisherman operates occasionally in Lavon Reser-
voir. His annual catch is about 21,500 pounds of carp, valued at
$2,150. The fish are sold alive, and the fishermen markets them’
locaily., There is no other commercial fishing in the project area of

i nfluence.

Fisherman demands are satisfied adequately by the existing Lavon Reser-
voir, 85 Soll Conservation Service floodwater-retarding structures
-found nearby, farm ponds, and streams. In addition, Garza-Little Elm
and Grapevine Reservoirs are located within day-use distance of the
preject area, ‘ ' ‘

With the project, the area of conservation pool in Lavon Reservoir
will be increased under all three plans. Spawning and foraging areas
will be extended, and the fishery habltat will be Improved slightly.
The enlargement of the reservoir and the slight enhancement of the
fishery habitat, however, are not expected to result in a significant
increase in sport fishing in Lavon Reservoir,

Plan | involves only the enlargement of Lavon Reservoir. Since the
enlarged reservoir is not expected to create any significant increase
in fishing interest, no sport fishery benefit is assigned. Flsherman
use will remain at 300,000 man-days per year.

In Plan 11, one additional impoundment, Farmersville Reservwoir, is
considered for construction upstream from the existing Lavon Reservoir,
This new reservoir will create fish habitat similar in quality to that
of the existing Lavon Reservoir. Like Lavon Reservoir, Farmersville
Reservoir is expected to become muddy after a few years of operation.
It then will be best suited to white crappies, channel catfish, carp,
and gizzard shad, Since a new reservoir and a tall-water fishery will
be created, an increase in sport-fishing actlvity is expected in the
vicinity of the two reservoirs, Many Lavon Reservolr fishermen will
shift their efforts to Farmersville Reservoir, and some fishermen will
be drawn from other areas of the State, Total fishing use under Plan
11 for Farmersville and Lavon Reservoirs and their tail waters is ex-
pected to be about 400,000 man-days annually of sport fishing. Thus,
Plan Il will result in an annual benefit to sport fishing of $100,000.
+
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In Plan 11, one additional impoundment, Forney Reservoir, is con-
sidered for construction downstream from the existing Lavon Reservoir.
Forney Reservoir is expected to create a fishery habitat of slightly
higher quality than that of Lavon Reservoir, because much of the silt
carried by the East, Fork of the Trinity River and Pilot Grove and
Sister Grove Creeks will be deposited in the Lavon Reservoir. The
water of Forney Reservoir should be clear enough to provide conditions
suitable for largemouth bass. Operation data are not available for
any of the project plans; however, there is a good possibility that
water levels in Forney Reservoir may fluctuate widely, since the city
of Daillas will secure water from the conservation pool until it is
depleted. Should this be the case, the spawning of largemouth bass
may be adversely affected.

Forney Reservoir will be 10cated near the heavily populated metropolitan
area of Dallas, and considerable use is expected by pleasure boaters,

" water skiers, and other recreationists. Although the fishery habitat
of Forney Reservoir will be somewhat better than that of Lavon Reser-
voir, the fishing use will not be large because of these recreational
activities. Since Forney Reservoir will be located near the heavily
populated Dallas area, some fishermen are expected to divert their in-
terest from Lavon Reservoir to Forney Reservoir. About 75,000 man-days
of fishing are expected annually on Forney Reservoir, About 225,000
man-days of fishing will occur annually on Lavon Reservoir, its tail
water, and streams within the project area. Since the total use on

the two reservoirs will remain at 300,000 man-days per year, the same
total use which would occur on Lavon Reservoir without the project,

no benefit is assigned.

1t is possible that a productive commercial fishery may develop with
the project at Farmersville or Forney Reservoirs, or the enlarged
Lavon Reservoir. At this time, however, it is not possible to present
a reasonable monetary evaluation. The extent to which a commercial
fishery may develop is dependent largely upon future advances in the
chnology of catching, processing, and marketing potentially valuable
commercial fishes and the future demands for new sources of food by a
growing human population.

WILDLIFE
Mourning doves, bobwhites, fox squirreis, cottontails, jackrabbits,

swamp rabbits, raccoons, opossums, minks, and waterfowl are the prin-
cipal wildlife animals found in the project ares.
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Mourning doves are numerous throughout the area, except in the densely
timbered bottom lands, and provide most of the upland-game hunting,
Bobwhites are scattered throughout the same general area, but their
population is low to moderate, The Texas Game and Fish Commission has
stocked bobwhites on the Federal land around Lavon Reservoir, and much .
of the hunting for such birds is on this area, Elsewhere, most land-
owners restrict hunting to relatives and friends.

The best squirrel habitat In the area is along Pilot Grove Creek in
the Farmersviile Reservoir site. Squirrels occur throughout the
remainder of the timbered bottom lands, but in lesser numbers. Pres-
ent hunting of squirrels is lJight.

Swamp rabbits occur in the seasonally flooded and densely vegetated
portions of the timbered bottoms along the East Fork of the Trinity
River, upstream and downstream from Lavon Reservoir, and along Pilot
Grove and Sister Grove Creeks. Cottontails and jackrabbits are scat~
tered throughout the area and are hunted moderately during the winter.
They are taken incidentally by dove, quall, and squirrel hunters,

Raccoons and opossums are numerous and occur almost everywhere, par~
ticularly near timbered areas. A growing number of people run these
animals with dogs for sport. '

Upland-game hunting without the project would amount to about 4,900
man-days annually in Plan |, 5,300 mar-days in Plan {1, and 4,800 man-
days in Plan t1l. .

Minks occur along small stream courses throughout the project area,
but their numbers are not great. Local farm youths do some trapping,
but low pelt prices keep trapping at a low ebb. There is no trap-
ping for raccoons or opossums.

Lavon Reservoir and floodwater-retarding structures flanking the
downstream flood plain provide favorable waterfowl resting habitat

for short periods during fall and spring migrations and a wintering
area for a few birds, Waste grains and tender shoots in nearby grain-
fields provide food, primarily for malliards, pintails, and lesser
Canada, snow, and blue geese. Approximately 1,500,000 waterfowl-days
annually are spent on the project area. Waterfowl use of Farmersville
and Forney Reservoir sites is insignificant,

Waterfow! hunting is one of the principal winter sports in the project

area, particularly at Lavon Reservoir, where temporary blinds are
erected around the shoreline. Hunting is usually heavy here, but
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success (s poor, When fall flooding inundates croplands downstream
from Forney Dam site, jump shooting is highly successful and is
pursued heavily. For all three plans, annual waterfow]l hunting
without the project would average about 6,000 man-days at the Lavon
Reservoir and 1,000 man-days on the downstream plain.

With the project, upland-game and fur-animal habitat wiil be reduced
in the reserveir areas and downstream flood plain in all plans. Con-
sequently, hunting will be reduced or eliminated in certain areas,
Much of the Federal land around Lavon Reservoir formerly used by
hunters will be inundated. It is estimated that upland—-game hunt-
ing will amount to 2,800 man-days for Plan I, 3,200 man-days for
Plan Il, and 2,300 man-days for Plan FiI.

Waterfowl resting habitat will be increased fn all plans. Hunting
also will be increased, since more shoreline area suitable for blinds
will be created under any of the three plans. Channel rectification

on the downstream flood plain will reduce flooding of grainfields and
make the flood-plain area less attractive to waterfowl. Although hunt-

ing on the flood plain will be reduced, this loss will be compensated
in part by the creation of additional water areas, These water areas,
particularly Forney Reservoir, will retain some birds formerly using

the flood plain and will draw new birds from other areas In the $tate. .
Hunting with the project will amount to 7,900 man-days annually in

Plan [, 8,400 man-days annually in Plan }l, and 12,400 man-days annu~
alty in Plan 111, 5
Based on the interim schedule of values for fishing and hunting adopted
by the Inter-Agency Committee on Water Resources, Plan | will cause a
slight loss in the value of hunting; Plan il will result in insignifi-
cant gains to hunting; and Plan 11| will produce a gain in hunting valued
at $5,500 annually.

inundation of small streams and channel rectification on the East Fork
of the Trinity River will destroy most of the mink habitat. Therefore,
trapping activity will be insignificant in all plans,

DISCUSSION
Fish and wildlife benefits presented herein are based on the as-

sumption that adequate access roads and parking areas will be pro-
vided and that boat-launching ramps will be constructed.
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Access to the existing lLavon Reservoir appears adequate, and the
number and size of parking areas on the existing reservoir would
take care of the anticipated fishing expected on the enlarged
reservoir. However, parking facllities and launching ramps witl
have to be relocated and reconstructed. The parking area near the
stilling basin should be improved and eniarged to [ts maximum
capabilities to take care of the anticipated heavy fishing.

Seven parking areas would be required on Farmersville Reservoir and
four on Forney Reservoi r to accommodate fishermen needs. One park-
ing area at each reservoir should be so located that it will serve
the tail=water fishery.

Each parking area should inciude at least 10 acres and be cleared
of all obstructions except desirable shade trees. Boat-launching
ramps should be constructed near each parking area within the reser-
voir basin,

Intens{ve management would be required to maintain a desirable
game-fish population in project reservoirs. Carp and gizzard shad

are overabundant in Lavon Reservoir and can be expected eventually

to become dominant in the new reservoir proposed in the project

plan. To attain a proper balance between game- and rough-fish popu-
lations, an efficient means of removing large numbers of fish would

be necessary. Areas where seining would be possible and where fish=
population censuses could be conducted easily, would benefit sport
fishing and commercial fishing. The Texas Game and Fish Commission

has requested that six seining areas be provided in each reservoir,
including tavon Reservoir., Seining areas should be roughly rectangular
in shape, with a minimum width of 1,000 feet from water depths of about
12 feet at conservation-pool elevation to suitable beaching areas.

They should be cleared of all vegetation and obstructions.

To provide cover for fishes and to limit erosion of the reservoir
shore by wave action, as much timber and brush as possible should be
left in the reservoir basins. Clearing should be 1imited to that
necessary for purposes of public health, safety, effigient reservoir
operation, and fishery management.

Conflicts between pleasure boaters, water skiers, and fishermen will
arise on project reservoirs, as have occurred on other public reser-
volrs in Texas. This problem is particularly acute on reservoirs
1ying near large cities. Fishing is so ineffective on reservoirs in
Texas where power-boating and water-skiing use is heavy that some
fishermen abandon these waters. Collin County, in which Lavon Reser-
voir is located and in which Farmersville Reservoir would be located,
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enforces a water=safety law which effectively solves the problem.
Those fishermen and boaters using Farmersville and Lavon Reservoirs
should experience little difficulty in pursuing each particular
form of recreation, However, Forney Reservoir, located in another
county near the city of Dailas, would require some form of water-
safety regulation. With proper zoning, Forney Reservolr would
receive an Increase in fisherman use amounting to about 150,000
man-days of fishing annually. This increase would be due to the
proximity of the reservoir to Dallas. Thus, proper zoning of Forney
Reservolr would result in a fishery benefit to Plan |1l of $150,000
per year.

To accommodate the increased fishing brought about by reservoir
zoning, three additional parking areas, as described earlier, would
be required on Forney Reservoir,

Reservoir tail waters have been especially attractive to sport fisher~
men, particularly when releases are made and when weather conditions
prevent full use of the reservoir. This is particulariy true when the
reservoir lies just downstream from another. Fish from the downstream
reservoir congregate at the tall water of the upper reservoir and are
available in large numbers to fishermen.

The tall~water fisheries created by project reservoirs could be en~
hanced by effecting constant releases. |t {s our understanding, how
ever, that damsite limitations and the high value of water for municipal -
and industrial purposes precludes increased storage for releases to en-
hance tail-water fishing. :

it is recommended:

1. That the report of the District Engineer, Fort Worth
District, Corps of Engineers, include fish and wildlife
conservat fon among the purposes for which the project
is authorized.

2, That all project land and water areas be open to free
public use for hunting and fishing, except for sections
reserved for safety, efficient operation, or protection
of public property, so long as these areas remain in
Federal ownershlp

3. That six seinlng areas be provided at each reservoir,
each to be at least 1,000 feet wide, extending shoreward
from the 12-foot depth, and cleared of all vegetation
and obstructions.
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4,  That additional clearing of the reservoir basins be
Iimited to that necessary for purposes of pubiic health,
safety, reservoir operation, and fishery management.

5. - That consideration be given to the development of a
reservoir zoning pltan for Forney Reservolr to realize
optimum fishing opportunities.

6. That existing parking areas at Lavon Reservoir be
relocated to accommodate the new shoreline and that
the parking area at the stilling basin be enlarged
to its maximum capabilities,

" 7. That six parking areas he provided at Farmersville
Reservoir and three parking areas at Forney Reservoir,
each to be at least 10 acres in size and served by
boat- launching ramps.

8. That if Recommendation No, 5 is adopted, three additional
parking areas and boat-launching ramps be provided at
Forney Reservoir to take care of the anticipated fisher-
man use, ' :

9. That each tail-water fishery be provided with adequaté
parking facilities.

In summary, upland-game and fur-animal habitat. and populations will

be reduced in all plans of development for the East Fork of the
Trinity River. Waterfowl resting habitat and hunting opportunities
will be increased, but feeding habitat on seasonally flooded down-
stream cropland will be substantially reduced, Thus, Plan § will
result in a loss of hunting caused by the project, Plan || will pro~-
duce insignificant gains in hunting, and Plan |1l will provide signif-
icant benefits. E

Sport Fishing will be insignificantly benefited in Plans | and II}.
Plan Il will result in creation of new fisheries and will provide
significant sport-fishing benefits. Additional benefits could be
obtalned by providing a constant minimum release of water from the
reservoir or reservoirs and by zoning of Forney Reservoir.

The investigations preparatory to this report were made in coopera-

tion with the Texas Game and Fish Commission. This report is based
upon data avallable from the Corps of Engineers as of May 1, 1961,
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and any modifications should be brought to the attention of the
Bureau of Sport Fisheries and Wildlife and the Texas Game and Fish
Commission. This report is subject to revision upon receipt of
further project information. The cooperation of the Fort Worth
District Corps of Engineers in furnishing engineering data and
planning information is appreciated, .

Sincerely yours,

bre 4, S0Z5

John C. Gatlin
Regional Director.

F\

Copies (10}

Dlstribution:

(6)

(2)
(2)

(2)
(2)
(2)
(2}
(2)

Executive Secretary, Texas Game and Fish Commission, Austin,
Texas

Commissioner, U. §. Study CommlssionéTexas, Houston, Texas

Regional Engineer, Region VII Public Health Service, Dallas,
Texas :

Chairman, Southwest Field Committee, U, S. Department of the-
Interior, Muskogee, Oklahoma

Regional Director, Region 3, National Park SerV|ce, Santa Fe,
New Mexico

Regional Director, Region IV, Bureau of Mines, Bartlesvnlle,
Ok lahoma

Regional Director, Region 2, Bureau of Commercial Fisheries,
St. Petersburg Beach, Florida

Field Supervisor, Branch of River Basin Studies, Bureau of
Sport Fisheries and Wildlife, Fort Worth, Texas
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APFENDIX V
VIEWS AND COMMENTS OF OTHER AGENCIES

NORTH TEXAS MUNICIPAL WATER DISTRICT
WYLIE, TEXAS
January 13, 1960

District Engineer

Corps of Engineers U. 3. A.
P. O. Box 1600

Fort Worth, Texas

Dear S8ir:
The Board of Directors of the North Texss Municipal Water District, In
a meeting on the Bth day of January, 1960, passed a resolution stating
" that:
"At the preper time the North Texas Municipal Water District
will enter inte the necessary firm and binding agreements
with the Corps of Englneers, United States Army to carxy
out this intention."
A copy of the resolution is attached.
The North Texas Municipai Water District is grateful to the éBrps of
Engineers for its attitude and its desire toassist in developing the
full potential above the Bast Fork watershed above lavon Dam.
Sincerely yours,:

/8/ A. P. Rollins

A. P. ROLLINS,
General Manager

encl.
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At a monthly meeting of the Directors of the North Texas Municipal
Water District, held in its office at Wylie, Texas, January 8, 1960,
the following resolution was unanimously passed.

"RESOLITION

WHEREAS, The North Texas Municipal Water District has purchased
the Conservation Storage in Lavon BReservolr, 1@03000 acre-feet, and
hag constructed facllities to utilize the stored water;-and

WHEREAS, the North Texas Mugicipal Water District has been édyised
Nlﬁ% its Engineers that the fUture water demands of the ares now served
by the District will exceed the dependable yield of existing storags;

THEREFORE, BE IT RESOLVED BY THE BOARD OF DIRECTORS CF THE NORTH
TEXAS MUNICIPAL WATER DISTRICT in the regular monthly meeilng held in
District offices on the 8th day of January, 1960, that it is the inten-
tion of this Board to attempt In every practical manner to develop'the
Conservation Storage above Lavon Dam to its maximum potegtial; At the
proper time the Norith Texas Municipal Water District will entsr into
the necessary firm and binding agreements with the Corps of Engineers

United States Army to carry out this intention.

/8/ C. Truett Smith
C. TRUETT SMITH, Becretary-Treagurer
North Texas Municipal Water Ddstrict”

(SEAL}
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NORTH TEXAS MUNICIPAL WATER DISTRICT
WYLIE, TEXAS |
January 20, 1960

District Engineer

Corp of Englneers, U.8.A.
P. 0. Box 1600

Ft. Worth, Texas

Dear Sir:

Reference is made to my letter of January 13, 1960, addressed to the
District Engineer, to which was attached a copy of the resolution
passed by the Board of Directors of the North Texas Municipal Water
Digtrict in the monthly meeting held in the District Offices on the
8th day of January,l960.

The resolution referred to above contained the following statement,
"That it is the intention of this Board to attempt in every practical
manner to develop the conservation storage sbove Lavon Dam to its
maximum potential.” In a recent conversation with your office, it
was suggested that the District make a more definite statement of Iits
future requirements than the term "maximum potential,” as used in the
resolution.

The Digtrict Engineer's attention is called to a report presented to
the Corp of Engineers at & public hearing held in Wylie, Texas on
January 22, 1958, This report prepared by Forrest and Cotton, the
District Engineer, outlined the future needs of the District and '
indicated that the total demand for water in the year 2000 would
amount of 87.5 MGD. This same report went further and stated that
to supply the 87.5 MGD would require a conservation storage capacity
of 353,000 acre feet.

In Permit #1923, issued by the Board of Water Engineers of the State
of Texas to City of Dallas, March &, 1959 there is contained this
provision, "The permit herein granted to impound the storm and flood
waters of East Fork 1s specifically limited to such inflow as nmay
occur below the existing Lavon Dam and above the reservoir hérein
authorized and to such overflows or spills as may occur from Lavon
Dam a8 now constructed and operated or as the same may hereafter be
changed or enlarged either alone or in conjunction with other reser-
volrs upstresm therefrom which may hereafter be constructed for water
conservation storage and not for soll conservation purposesg; up to =
total of 380,000 acre feet of conservation storage ¢apaclty as now or
hereafter authorized by permits granted by this Board. This
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permit is granted, and shall be subject %o diversion from such enlarged
upstream conservation storage of not to exceed 10%,000 acre feet of
water per annum ag may be now or hereafter authorized by permits
granted by this Board."

The North Texas Municipal Water District considers that any plan to
increase congervation storage sbove Lavon Dam shculd be based on a
minimum conservation storage of 380,000 acre feet as set out in the
Board of Water Englneers permit referred to above. The District con-
giders that should the maximum potential exceed 380,000 acre feet of
conservation storage a study should be made at this time to determine
the feasibility of providing the additional storage.

Very truly yours;
/e/ A. P. Rollins

A. P. ROLLING,
General Manager
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BOARD OF WATER ENGINERERS

STATE OFFICE BUILDING
112 EAST 1Lth STREET
AUSTIN 11, TEXAS

AN ORDER designating North Texas Municipal Water
Digtrict as agent for the Board of Water
Engineers to negotiate with the Ceorps of
Engineers of the United States Army Iin regard
to enlarging Lavon Reservoir and sequiring
additional storage space therein.

BE IT ORDERED BY THE BOARD OF WATER ENGINEERS OF THE STATE OF TEXAS:

Section 1. ILavon Reservoir op East Fork of the Trinity River
in Collin County, Texas, is owned by the United States of America,
and supervised and controlled on behalf of the United Btates by the
Corps of Engineers of the United States Amy.

Section 2. In keeping with the policy of the State of Texas to
encourage and facllitete the beneficial use of uwnappropriated public
wvaters of this state, the North Texas Municipal Water District is
hereby designated as agent for the Board to negotiate with the Corps
of Engineers of the United S8tates Army concerning the acquisition of
additional Btorage space in Lavon Reservolir, and may enter into pre-
Liminary asgreements therefor; provided, however, that any such pre-
liminary sgreement shall not abrogate, modify, implement, supplement,
designate or in any wise affect rights in and to such water, or any
wigse affect existing or vested rights of any kind or character.

Section 3. HNorth Texas Municipal Water District shall report in
writing to the Board from time to time the status of &ll such negotia-
tions and furnish a copy of all such preliminary agreements made by
the North Texas Municipal Water District,Corps of Engineers of the
United States Aymy and other interested parties.

Section 4. No such preliminary agreement shall be binding upon
the Board or have any effect, unless such agreement is thereafter
specifically approved by the Board.

Secticn 5. This 1s a special minute order of the Board and shall
take effect and be 1n force on and after February 4, 1960, the date
of 1ts issuance, and it 1s so ordered.

/s/

Durwood Manford, Chalrman
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I certify that the foregoing order was authorized by the State
Board of Water Engineers at a meeting held on the 25th day of January,
1960, upon motion of Member Dixon, Member Dixon voting "Aye™ and
Member Dent voting "Aye".

/8/

Ben F¥. Looney, Jr., Secretary
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June 30, 1961

Colonel R. P. West

District Engineer

U. 5. Army Engineer District, Fort Worth
P. 0. Box 1600

Fort Worth, Texas

Dear Colonel West:

At & meeting held on June 23, 1961, in your of fice at Fort Worth,
Texas, and at a subsequent meeting held June 30, 1961, in Kaufman,
Texas, you and members of your staff discussged with representatives of
organized levee districts on the Esst Fork of the Trinity River the
results of your studies and investigations of the water problems on the
East Fork of the Trinity River.

The Investigation and study, we understand, was made pursuant to
a resolution adepted May 15, 1957, by the Committee on Public Works of
the House of Representatives of the United States which authorized a
review of reportson the Trinity River and tributaries, Texas, published
as House Document 403, T7th Congress,; firast session, and other pertinent
reports with a view to determining whether Improvement of the East Fork
of the Trinity River for flood control and allied purposes including
modification of the Lavon Regervoir is advisable at this time.

At the Jure 23 meeting you reviewed briefly the various plans
formulated and studied under the above referenced authorization. You
discussed briefly the proposed plan for modification of the existing
Lavon Reservoir and in detail s proposed plan for improvement of the
EBast Fork channel downgtream from the proposed Forney project site which
plan has been formulated in the interest of providing flood protection
to the presently unprotected and the existing leveed areas on this reach
of the river. The proposed plan of improvement for this reach of the
river as presented at the June 23 and 30 meetings included rectifica-
tion of the existing channel to provide a minimum channel c¢apaciiy of
5,000 second-feet below the flow lines of levee sluices; a flcoodway
with a capacity of about 53,000 seccond-feet; the replacement of inade-
quate levee drainage structures adjacent to the improved channel; the
rehabilitation of existing levees of XKaufman County Levee District
No. 13; clearing of a portion of the floodway; alteration of bridges
and relocation or alteration of utility lines; and the strengthening
and raising of approximately 208,000 linear feet of levees of the
seven existing levee districts by utilization of excess materials from
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the proposed chanpel improvement works. You reported that your studies
had revealed that improvement of the existing channel and rehabilitation
or modification of the existing levees was found to be economically
Justified. :

Tn addition to the proposed local flood protective works in the
reach of the river downstresm from the Forney Dam site,; the matter of
local cooperation reguired in connection with this work was also dis-
cusged. You stated thst in projects of this nature the law requires
" that local interests participate in certain features of the proposed
plan of improvement and that the report of survey include assurances
from a duly constituted State agency acting as representative of the
local interests that reguirements of logal cooperation will be met.
Representatives of the exleting levee districts attending the refer-
enced meetings advised you and your staff members that at this time
there 18 no duly constituted State agency in the watershed legally
authorized to represent local interests and to provide to the Goverunment
the required assurances. However, in view of the fact that the project
will provide a high degree of protection against flooding to the
extensively developed agricultural lands within the levee districis
consisting of XKaufman levee Districts Nos. &, 5, 6, 8, 10, 13, and
15, the Board of Supervisors of these districts; duly appointed by
the County Courts for these levee districts organized under the State
of Texasg levee laws, have resclved to initiate ectlion In the interest
of organlzing an agency under the laws of the State of Texas to qualify
itself as the local agency to whom the Federal Government can look for
necegsary items of local cooperation.

We, the undersigned, as representatives of the respective levee
districts, indicate our agreement and acceptance of the above resolution.

Sincerely yours,

/s/ D. L. Boyd Supervisor of Kaufman 4
/8/ Jas K. Brooks Supervisor of Kaurman 8
/8/ Eugene B. Smith, Jr. Supervisor of Keufman 6
/8/ Reagan A. Hawthorne Supervisor of Kaufman 15
/s/ Bill Kelly Supervigor of Kaufman 13
/s/ Bearcy Ferguson Supervisor of Kaufman 15

194



FEDERAL POWER COMMISSION
REGTONAL OFFICE
100 NCRTH UNIVERSITY DRIVE
FORT WORTH 7, TEXAS
September 15, 1961

The District Eagineer

U. 3. Army Englineer District, Fort Worth
Corps cof Engineers

P. 0. Box 1600

Fort Worth, Texas

Dear Sir:

Reference is made to your letter dated September 1, 1961, enclos-
ing a copy (serial number T3) of your "Review of Reports on Trinity
River and Tributaries, Texas, covering East Fork Watershed", dated
Mugust 30, 1961, for our review and comments.

We have reviewed the report and the improvements recommended
thereln with particular attenftion to the effect of such improvements
on development of hydroelectric power, either exlsting or potential.
We find that the nature of the recommended works (modification of the
existing lavon project for conservation storage and downstream levee
and channel improvements for flood control purposes) do not lend
themselves to adaptation for economical conventional or pumped
storage hydroelectric power development - chiefly because of the low
power heads available. We also find that the recommended works will
not affect any existing or potential hydroelectric rescurces.

The opportunity to review the report and submit comments, which
are preparad at field level and are not to be construed as those of
the Federal Power Commission is appreciated.

Sincerely yours,

/s/ Edgar 8. Coffman

Edgar S. Coffman
Regional Engineer
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UNITED STATES
DEPARTMENT OF THE INTERIOR
NATTONAL PARK SERVICE
Region Three
Sante Fe, New Mexico

September 18, 1961

District Englneer

U. 8. Army Engineer District; Fort Worth
P. 0. Box 1600

Fort Worth, Texas

Dear Sir:

We have reviewed your August 1961 "Review of Reports on Trinity River
and Tributaries, Texas, Covering Bast Fork Watershed” as requested in
your letter of September 1 (your reference SWFGP).

The recreation aspects of thls project appear to be adejuately covered
in your summary statements and this Service's appended report.

Sincerely yours,

/8/ ILeslie P. Arnberger
leslie P. Armberger
Ragional Chief

Division of Recreation Resource
Planning
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DEPARTMENT OF
HEALTH, EDUCATION, AND WELFARE
REGIONAL OFFICE
Tenth Floor - 111k Commerce Street
Dallas 2, Texas

PUBLIC HEALTH SERVICE

September 27, 1961

" Colonel R. P. West

District Engineer .
U.S. Army Engineer District, Ft. Worth

Corps of Engineers

100 West Vickery Boulevard

Ft. Worth L, Texas

ATTN: SWIGP
Dear Colonel West:

The report "Review of Reports on Trinity River and Tributaries,
Texas, covering East Fork Watershed," dated August 1961 has been re-
viewed.

The study considers sdditionsl flecod control and water supply
storage in Lavon Reserveir. Evaluation of municipal and industrial
water requirements by the Public Health Service is given in Appendix
IV of the report. - The information contalned therein adequately con-
siders future needs and problemsg of water supply and pollution control.

The draft copy (Serial No. 63) is being returne@. We would
appreciate a copy of the final report. |
- |
Sincerely, !
: J
/8/ E. C. Warkentin
E. C. WARKENTIN
Agsociate Director for
Environmental Health Services

Enclosure
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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES
REGION IV
ROOM 206 FEDERAL BULLDING
BARTLESVILLE , OKLAHOMA
September 28, 1961

Colonel R. P. West

District Engineer

U. 8. Army Engineer District, Fort Worth

P. 0. Box 1600 File No. SWF WR; East Fork
Fort Worth, Texas Trinity Watershed

Dear Colonel West:

Thank you for sending the Bureau of Mines a copy of "Review of Reports
on Trinity River and Tributaries, Texas, Covering East Fork Watershed"”,
dated August 1961 for our field level review.

The proposed plan of improvement of this watershed includes the follow-
ing principal features:

1. Modificatlon and enlargement of Lske Laevon Reservoir to provide
additional water conservation storage capaclty.

2. East Fork channel and floodway improvements south of Lavon Dam,
ineluding Forney Reservolr under construction; to near Rosser, Tex.
This includes £5 miles of channel enlargement and strailghtening of the
East Fork; replacement of some levee-gluice structures; rehabilitation
of some Ksufman County levees; alteration and location of rallroad,
highwsy, county road bridges, and gas and power lines; and gtrengthen-
ing and raising over 200,000 linear feet of levees. The Bast Fork
watershed 1s found in parts of Collin, Dallas, Rockwall, and Kaufman
Counties. The Bureau of Mines reported 196C mineral productionm In the
watershed as followsg: Stone valued at $?73500 from Collin County;
cement, clay, and sand and gravel velued at $18,637,491 in Dellas
County; petroleum and stone valued at $2,185,298 in Kaufwan County;
and stone was produced in Rockwall County. The eastern edge of the
channel improvement is underlain with limestone deposits of Austin
chalk. The western edge of the channel improvement is underlain and
outerops with Austin chalk, & raw material for Portland cement. The
entire project is underlain by Cretaceous phogphate rock and clay
deposits. A brick plant is located about 8 mlles west of the project.
There are at least six sand and gravel plants in and along the 25-mile
project length. Alluvial beds in the. channel are 25 to 35 feet thick
and are alluvial clays with minor beds of clayey sands and gravels.
Petroleum production of Kaufwan County is not a problem as it is about
20 miles east of the project. The Corps of Engineers report shows four

198



gas plpelines that will need slteration or relocation at a total cost
of $32,000, which appears to be & reascnable estimate. Three of the
gas plpelines belong to Lone Star Gas Co. and probably are transmisg-
slon lines to Forney, Crandall, and Rosser. The other gas pipeline
belongs to United Gas Co. and probably is the main gas transmission
line from the southeast to Dallas. It was noted thet an oil pipeline
and a gas pipeline parallel State Roubte 7 between Garland and Rockwall.
These two lines e¢rcoss the Fagt Fork in the vidinity of the Forney
Reservolr, now belng constructed by the City of Dallas.

An office study of Bureau of Mines records indicates that the proposed
construction will have no adverse effect on mineral industries in the
area; in fact, the flood control advantages that could arise from this
construction could be very beneficial for the continuation of present
and future minersl production. The Reglonal Office of the Bureau of
Mines has no objections to the proposed project. No field examination
was made of the project.

Bincerely yours,
/8/ Robert 5. Sanford
"R. 8. Sanflord

Acting Regional Director
Region IV
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UKITED STATES
DEPARTMERT OF THE INTERIOR
SOUTAWESTERN POWER ADMINISTRATION
POST OFFICE DRAWER 1619
TULSA 1, CKLAHOMA

September 29, 1961

District Engineer

U.8. Armmy Engineer District
Fort Worth ' .

P. 0. Box 1600

Fort Worth, Texas

Dear Bir:

Thank you for your letter of September 1, 1961, flle SWFGP, enclosing
a draft copy (serial number 64) of "Review of Reports on Trinity River
and Tributaries, Texas,; Covering East Fork Watershed".

The intereste of this Administration will not be affected by this
watershed improvement.

Very truly yours,
_/8/ Douglas G. Wright

Douglas G. Wright
Administrator
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UNTTED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE
BUREAU OF SPORT FISHERIES AND WILDLIFE
P. 0. BOX 1306
ALBUQUERQUE, NEW MEXICO
September 29, 1961

District Engineer

Corps of Englneers, U. 8. Army
P. 0. Box 1600

Fort Worth 4, Texas

Dear Sir:

We have reviewed the draft copy (serial number 69) in final form of
your "Review of Reports on Trinity River and Trivutaries, Texas,
Covering East Fork Watershed," dated August 1961, as reguested in
your letter dated September l, 1961, reference SWFGP. We note that
you have reserved space for insertion of the Bureau of Sport Fisheries
and Wildlife report. Our report dated July 12, 1960, regarding the
East Fork of the Trinity River, Texas, has been revised in asccordance
with your request of April 13, 1961.

Copies of the proposed revised report, which covers three plans of
improvement, were transmitted to your office on September 28, 1961,
for review and comment. We will make every effort to forward an
approved report at an early date for inclusion in your Review of
Reports for this investigation.

We appreciate the opportunity extended us to comment on your Review of
Reports covering the proposed plans of improvement.

Sincerely yours,
/s/ Carey H. Bennett

Carey H. Bennett, Chief
Division of Techniecal SBervices
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U.5. DEPARTMENT OF COMMERCE
BUREAU OF PUBLIC ROADS
P.0. BOX 12037
FORT WORTH 16, TEXAS

October 2, 1961 '
IN REPLY REFER TO:
Highway-Water Resources Development
Draft Copy (Serial No. 72} of "Review

Cclonel R. P. West of Reports on Trinity River and Tribu-
District Engineer tarles, Texas, Covering East Fork
Corps of Engineersg Watershed" dated August 1961.

100 West Vickery Boulevard
Fort Worth 4, Texas

Dear Colonel Wesh:

Reference is made to the informational copy ¢of your letter dated 1
September 1961, addressed to Mr. J. M. Page, Division Engineer, Bureau
of Public Boads, Austin, Texas, together with a copy of a draft copy
(Serial No. 72) of your "Review of Reports on Trinity River and Tribu-
taries, Texas, Covering East Fork Watershed” dated August 1961.

We are attaching hereto the original signed copy of a letter dated
September 29, 1961, from our Division Engineer, Mr. L. 8. Coy of ocur
Austin Division. (Mr. L. S. Coy hes succeeded our former Division
Engineer, Mr. J. M. Page.)

The loeal interest contribution referred 4o in the third paragraph of
Mr. Coy's letter is discussed in paragraphs 89e¢ and 93 of your report.

The seversl State highways and Farm to Market highways which are on

the Federal-ald System, as outlined in Mr. Coy's letter, will be
affected by the construction covered in your report and, presumably,

the modifications on these highways will be cleared through the Texas
State Highway Department acting in cooperation with our Division office.

We have no additional comments on your proposed report. We appreciate
your courtesy in affording us the opportunity to review the draft eopy.

Sincerely yours,

A. C. Teylor, Regional Engineer
/s/ ©C. T. Nitteberg

By: C. T, Witteberg

Reglonal Bridge Engineer
Enclesure
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U.5. DEPARIMENT OF COMMERCE
BUREAU OF PUBLIC ROADS
Austin,Texas

September 29, 1061

Colonel R. P. West
District Engineer

‘Corps of Engineers

100 West Vickery Boulevard
Fort Worth 4, Texas

Dear Colonel West:

Your draft copy of "Review of Reports on Trinity River and Tributaries,
Texss, Covering East Fork Watershed,” dated August 1961 has been re~
viewed in this office.

The report contains Investlgations of several different water resources
projects. For the modification and enlargement of the Lavon Reservolr
the relocation of highweys and county roads are considered to be Federal
costs. However, for the proposed channel improvement project and the
levee improvement project the alterations to highways are considered to
be & non-Federal cost or a responsibility of local interests.

In the Lavon Reservoir area, State Highwsy 24 is on the Federal-aid
Primary system and all or parts of State Highway 78 and Farm to Market
Highweys 982 and 546 are on the Federal-aid Secondary system. Two
structures requiring alterations for the channel improvement project
are on Federal-ald systems. The U. 8. Highway 80 bridges are on the
Interstate and Defense Highway system and U. S. Highway 175 is on the
Federal-aid Primary system. Under our basic regulations, Federal~-aid
highway funde cannot be used to finance any of the road relocations
that are designated as a part of the local contribution to the project.

Since U. S. Highway 80 is a part of the Interstate Highway system
{Interstate Highway 20) we are Particularly concerned about the pro-
posed modification to this siructure. It is recommended that an
investigation be made to determine if by a slight shift in the proposed
channel to place it in the existing channel, the necessity for alters-
tions can be minimized or eliminated. We will be pleased to cooperate
with the Texas Highway Department in this investigation.

We thank you for this opportunity to comment on your report.
Sincerely yours,

/8/ L. 8. Coy

L. 5. Coy
Diviegion Engineer
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U. S, ARMY ENGINEER DISTRICT, FORT WORTH
CORPS OF ENGINEERS
100 WEST VICKERY BOULEVARD
FORT WORTH k4, TEXAS

BWFGP 11 October 1961

Mr. C. T. Nitteberg
Regional Bridge Engineer
Bureau of Public Roads

U. 5. Department of Commerce
B. 0. Box 12037

Fort Worth 16, Texas

Dear Mr. Nitteberg:

This 1is in reply to your letter of 2 October 1961, with attached
original signed copy of letter of 29 September 1961 from Mr. L. 8. Coy
of your Austin Division, furnishing comments on ocur draft copy of the
Fagt Fork Report, Trinlty River and Tributaries, Texas.

In accordance withthe comment contained in the fourth paragraph of
Mr. Coy's letter, the allgnment of the East Fork channel improvement will
be shifted to the existing channel at U. S. Highway 80 (Interstate High-
way 20) with a view to minimizing the cost of the highway alterations.
However, 1t 1s proposed that the alignment change be accomplished during
the advanced-planning stage subsequent to authorization of the local
flood-protection works by the U. 5. Congress. Also, modification of the
highway systems affected by the proposed plans of improvement will be
coordinated with the Texas State Highway Department and the Bureau of
Public Reads during the pre-construction planning.

. The commentsz of your agency are being reproduced and appended to the
report for the information of higher authority.

Your cooperation in reviewing and commenting on our East Fork Report
and in furnishing information on classification of highway systems
affected by our proposed improvements is appreciated.

Sincerely yours,

R. P, WEST
Colcnel, CE
District Engineer
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL. CONSERVATION SERVICE

P. 0. Box L7
Temple, Texas
September 25, 1961

Colonel R. Paul West
District Engineer

U.8. Corps of Englneers
100 West Vickery Blvd.
P. 0. Box 1600

Fort Worth, Texas

Dear Colonel West:

Thenk you for the opportunity to review the draft copy of the East Fork
Watershed Report, Trinlty River and Tributaries, Texag. The comments

of ‘the Soil Conservation Service are presented below for your considera-
tion.

Page 1, parsgraph 3, extending to page 2 - This paragraph refers
to the upstream flood prevention measures installed and planned for
construction on the watershed. A statement points out that planning
activities between the Corps and the Soil Conservatlon Service were
coordinated at field level. It 1s suggested that the statement e
enlarged to show that "It is recognized that further ccordination is
needed and will be accomplished during final deslgn and construction
phases of the progrems of the two agencies”.

Page 10 and 11, paragraph 20 - The amount of depletion attributed
to the upstream program on the East Fork Above lavon for present (1958)
and future (2010) appears to be excessive. Data prepared by the Bureau
of Reclamation for the U. §. Study Commission - Texas and which wae con-
curred in by all participating State and Federal agencies indicates an
amount considerably less than that appearing in the draft. The follow~
ing summary presents a comparison of depletions attributed to the up-
stream program by the two reports.

Report Ares Percent of Natural Runoff
1958 2010

‘U. S. Corps of Engineers
Draft, Page 11 Above Lavon S0 73

U. 8, Study Commission
Report Above Forney 98 a1

Since gage records of any length were not available at Lavon, the U. S.
Study Commission - Texass area above Formey was used to compare with
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depletion estimates at Lavon. The two areas are sb similar 1n physio-
graphic features and in the amount of upstream messures applied thatl
there should be essentlally no difference in depletions between them.

It is recommended that information presented in the draft of Review
Report East Fork Watershed, Trinity Rlver and Tributaries, Texas, be
revised to agree with the U. 8. Study Commission - Texas data.

Page 52, paragraph 104 ~ The second sentence of this paragraph states
"The flood problem in this reach (downstream from Forney Dam) is prin-
cipally the result of small chanhnel capacliiy, unregulated releases
“tributary tc the problem area by existing and planned flood-detention
reservoirs of the Soil Conservation Service, and flood flows originat-
ing in the uncontrolled area downstream from Lavon Dam".

The Fort Worth Engineering and Watershed Planning Unit, Soil Congerva-
tion Service, made an operational study of Lavon Beservolr using the
April 1942 flood, which was the design flood used by the Corps in
determining the amount of flood storage requlired in Lavon. Complete
goll and water conservation progrems were assumed in place above Lavon
and between Lavon and the Rockwall gage. Floodwater retarding struc-
tures were assumed to be releasing both above and below Lavon and
further, the study assumed that the Corps would release from Lavon any
time the gage at Rockwall showed a discharge of 1800 c.f.c., or less,
the same assumpticn made in the Corps Project Report.

The study showed there would be a need for 0.0k of an inch additional
flood storage in Lavon for this particular storm. Based on this, it
appears the statement that the flood problem in the reach downstream
from Forney Dam 1s in part principally the result of unregulated re-
leases tributary to the problem area by existing and planned floodwater
retarding structures of the Soill Conservation Service is not valid.
Consequently, it is suggested that paragraph 104 be amended in accord-
ance with this information.

The continued cooperation and asslstance of you and your staff in
watershed planning is appreciated. It now appears evident, I believe,
that inter-agency coordination of planning activitles is resulting in
more efficient plans for development of land and water resources.

If the Soil Conservation Service can assist you further in this matter,
please let me know.

Very truly yours,
/e/ H. N. Smith

H. N. Smith
State Conservatilionist
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U. 8. ARMY ENGINEER DISTRICT, FORT WORTH
CORPS OF ENGINEERS
100 WEST VICKERY BOULEVARD
FORT WORTH 4, TEXAS

SWIaP g October 1961

Mr. H. N. Smith

State Conservationist

Soil Conservaticn Service

U. 8. Department of Agriculture
P. 0. Box k17

Temple, Texas

Dear Mr. Smith:

This is in reply to your letter of 25 September 1961, presenting
comments of the Soil Congervatlon Service on cur draft copy of the
East Fork Report, Trinity River and Tributaries, Texas.

The following information and explanations are provided in response
t0 the comments contalned in your letter:

a. Comment concerning paragraph 3, pages 1 and 2.- In
accordance with your suggestion a statement will be included in para-
graph 3 of the report text to indicate that further coordination will
be needed and will be accomplished during final design and construc-~
tion phases of the programs of the two agenciles.

b. Comment concerning paragraph 20, pages 10 snd ll.- The
yield computations under existing conditions used in the East Fork
report were based on observed flows at gages in the watershed. It is,
therefore, considered that the depletion attributed to the existing
808 program is reflected in these flows and that the yield studies for
present conditions are correct whether the assumed depletlon is 10
percent as used in the East Fork report (based om preliminary dats
furnished by the U. 5. Bureau of Reclamation) or 2 percent ag adopted
for the U. 8. Study Commission ~ Texas. Also, U.S. Study Commission
data indicate that there is a reduction of only 7 percent in resources
from 1958 to 2010 if the full period of estimated resources (1941
through 1957) is considered. However, the same Study Commisslon data
also indicate that, for the critical period, July 1901 through
February 1957, the reductlon in resources between 1658 and 2010 is
approximately 17 percent. The latter figure has been used in this
report, since only the reduction that takes place during the critical
period will affect the dependable reservolr yleld.

207



¢. Comment on paragraph 104, page 52.- The sentence referred
to In this parsgraph does not refleet the flood problem as Intended,
and therefore is balng revised to conform to the statement in first
sentence of paragraph 42. However, it is noted that the operational
gtudy referred to in the subject letter assumed that the complete soil
and water conservation programs were in place above Lavon Reservoir and
between Lavon Reservoir and the Rockwall gage. The Soil Conservation
Service program, as indicated in the report of February 1961 on "Upstrean
Flood Prevention and Water Resources Development in the Trinity River
Basin" and as prepared for the U. S. Study Commission - Texas by the
Soll Conservation Service, shows that only 9 of the 65 proposed struc-
tures downstream from lavon Reservolr are upstream from the Rockwall
gage. The § reservolrs invelve a maximum combined release rate of
about 87 second-feet. The FEast Fork report, which covers the flood
problem area downstream from the proposed Forney Reservolr, assumes
that the control for releases from Lavon Reservoir would be at the
Crandall gage which would be subject to releases from 58 of the pro-
posed structures. The 58 reservoirs involve a maximum combined relesse
rate of approximately 1100 second-feet. In addition, flows from the
uncontrolled areas would be apprecilably greater at the Crandall gage.

Your comments are being reprocduced and will be appended to the
report for the information of higher asuthority.

Tour cooperation in reviewing and commenting on our East Fork
report is appreciated.

Sincerely yours,

R. P, WEST
Colonel, CE
District Engineer
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UNITED STATES DEPARTMENT OF AGRICULTURE
S80I CONSEAVATION SERVICE
AWR Basing Office

Agricultural Office Building, 15th and Quebec
Tulsa 12, Oklshoms

October &, 1961

Colonel R. Paul West, District Engineer
U. 8. Corps of Engineers

100 West Vickery Blvd., P. 0. Box 1600 .
Fort Worth, Texas

Dear Colonel West:

According to our information, you have been furnished a letter of
comments dated September 25, 1961 from Mr. H. N. Smith, State
Congervationlst, Texas, covering the field level review of draft
report of East Fork Watershed, Trinity River and Tributaries, Texas.

Also we are enclosing a copy of a memorandum recelved from the
Reglonal Forester, U. 8. Foreet Service. .

The above mentioned letter dlrected to you from Mr. Smith and the
enclosad memorandum from the Forest Service constitute the field
level review comments of the Department of Agriculture.

Thank you for the opportunity of reviewing and commenting on this
report. We are retaining one copy (Serial No. 66) for our files.

Yery truly yours,
/s/ Jobn A. Short

John A. Short
River Basin Representative

Enclosure
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UNITED STATES GOVERNMENT
MEMORANDUM U. 8. Forest Service

TO

FROM 3

SUBJECT:

Attachment

50 Seventh 8%.; N.E.
Atlanta 23, Georgia
3530
John A. Short, River Basins Representative DATE: Sept 22, 1961
Tulsa, Oklahcmea

J. K. VESSEY, Ragional Forrester, Ry

CFPP (Act of 194k4) (Trinity River)

We have reviewed the "Review of Reports on Trinity River and
Tributaries, Texas, Covering East Fork Watershed” which you
sent to us with a copy of Colonel West's letter of September 1.
This project area 1s remote from national-forest land and from
the commercisl timber lands of Texas. Therefore, the project
will have no direct impact on U.8. Forest Service activities

and we have no comments to offer.

The report is being returned herewith;, as we anticipate no
further need for it.
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UNITED STATES
DEPARTMENT OF THE INTERICR
BUREAU OF RECLAMATION
REGIONAL OFFICE, REGION 5
P. 0. BOX 1609
AMARILLO, TEXAS

Alrmail Oct.10, 1961

Col. R. P. West, District Engineer

Corps of Engineers

U. 8. Army Engineer District, Fort Worth
P. 0. Box 1600

Fort Worth 2, Texss

Dear Colonel West:

The following are the comsolidated comments of this offilce and our
Austin Development Office on the draft copy of "Review of Reports on
PTrinity River and Tributaries, Texas, covering East Fork Watershed."

Your report summarizes potentialities evaluated for further utiliza-
tion of the flows of the Trinity River to furnish needed water supplles
for the North Texas Municipal Water District and flood control for
areas downstream from the potential Forney damsite. The proposed
developments would not conflict with any exlsting or proposed Bureau of
Reclamstion project, but certain of your economic findings appear to
merit comment.

Your report purports to evaluate the water supply beneflts on the basis
of the most economical alternative project which would furnlsh benefits
equivalent to the proposed Lavon Reservolr enlargement. However, it
would appear that the most economical single-purpose alternative to your
proposed dual-purpose reservoir enlargement would be enlargement of the
Lavon Reservoir solely for water supply purposes. On this basis, the
water supply benefits would be roughly equivalent tc the cogts of reser-
volr enlargement and benefit-cost ratio for the water supply aspect
would be about 1 to 1 instead of 1.9 to L as advanced in your report.

The costs of reservoir land mcquisition and flowage easements advanced
in your report are quite high. Thus the adverse effects of project
construction which would result from inundation of additional reservoir
lands are reflected to some extent. However, in the absence of an
evaluation of the negative benefits assignable to inundation of addi-
tional reservoir lands, it is not evident whether those adverse effects
are fully reflected in your benefit-cost evalvation.
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Your report proposes an allocation of joint reservolr costs to
recreation on the basis of the evaluated recreation benefits.
We are unavare of any existing legislation or administrative
directive which would permit such assignment of jolnt costs.

The report advances that costs allocated to water conservation are

to be repaid by the local interests through the North Texas Municipal
Water District, but it does not indicate the manner in which such
repayment will be accomplished. We believe that it would be appro-
priate to include in the report advice as to the contemplated payout
period, interest rate, and payout schedule.

Inclusion of a payout schedule in the report would give a more
realistic indication of the project cost for water conservation. The
cost of water conservation, as calculated in the report for Lavon
Reservolr, is $0.03243 per 1,000 gallons. It appears that, if
interest during construction and interest during repayment were
included in the above figure, the cost would be in excess of $0.06
per 1,000 gallons. The water conservation cost of $0.03243 per 1,000
gallons also excludes preauthorization costs. Preauthorization costs
allocated to water conservation are generslly considered reimbursable
and included in calculations of the unit cost of water.

The opportunlty of reviewing your report 1ls apprecimited. In sccord-
ance with your request; the report furnished this coffice is reburned
herewlth.

Sincerely yours,

/8/ John Thompson

Acting Regional Director

Enclosure
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U. S. ARMY ENGINEER DISTRICT, FORT WORTH
CORPS OF ENGINEERS
100 WEST VICKERY BOULEVARD
FORT WORTH &4,TEXAS

SWFGP 19 October 1961

Mr. John Thompson, Acting Regional Director
Bureau of Reclamation, Region 5

U. 8. Department of the Interior

P. 0. Box 1609

Amarillco, Texas

Tear Mr. Thompson:

This is in reply to your letter of 10 October 1961 containing the
comments of your agency on our "Review of Reports on Trinity River and
Tributaries, Texas, Covering East Fork Watershed.”

The following Information and explanations are provided in response
to the comments contained in your letter. *

a. Comment No. L {3d paragraph).- It is agreed that the most
economical means of obtaining additicnal water supply for the Bast Fork
vatershed is by the proposed enlargement of the existing federally con-
structed Lavon Reservoir proJject. However, the repcrt investigations
disclosed that the most econcmical alternative means available to the
North Texas Munlcipal Water District for obtaining additional water
supply,; independently of any PFederal participation in construction, is
by contracting for available water supply from the Cooper Regervoir and
by construction of the investigated Farmersville Reservolr or other
upstream regervoir sites. Our investigations and studies determined
that the unit cost of raw water supply from the two above-mentioned
sources would be about $0.06 per 1000 gallons. Further, the unit cost
of water supply in the Forney Reservolr project as being constructed by
the City of Dallas is estimated to be approximately $0.06 per 1000
gallons. In addition to the proposed enlargement of Lavon Reservoir and
the construction of the Forney Reservoir by the City of Dallas, local
interests are considering the acquisition of water supply from the Cooper
Reservelr project. Based con the apparent need for additional water
supply and the wlllingness of local interests to pay a unit cost of
$0.06 per 1000 gallons, the use of this unit-cost figure as the basis
for determining the water~supply benefits credlitable to the various
investigated reservoir plans is considered to be practical and justified.
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b. Comment 2 (4th paragraph).- The costs of lands and improve-
ments in the reservelr area, including legal fees and administrative
expenses, have been included as project costs, and were derlved by a
gross appraisal of the area concerned. 8ince the gross appraisal was
based on an estimated falr market value of these lands, which wasz
established by giving full consideration to present land uses, agri-
cultural productivity, improvements, ete., and in addition, to recent
sale prices for comparable lands in the ares, 1i is concluded that the
estimated cogt of acquisitlion of the additicnal reservolr lands reflects
a net return equal to at least that which 1s likely to be realized by
its present and future productivity. To meke a deduction from benefits
as indicated in your letter would, in effect, be & duplication which
would unjustifisbly penelize the proposed reservolr plan.

c. Comment 3 (5th paragraph).- This office; alsc, is not
awvare of any existing legislation or congressional directive which
authorizeg an alleocatlion of Joint projset costs to recreation. Congres-
sional authority for the recreational program at reservolr projects under
the conitrol of the Department of the Army is contained in the Flood
Control Act approved 22 December 194k (Public Law 534, 78th Congress,

24 Session) ae amended by the Flood Control Act approved 24 July 1946
(Public Law 526, T9th Congress, 24 Session) and as further amended by
the Flood Control Act approved 3 September 1954 (Public Law 780, 83a
Congress, 2d Session). In view of the growing importance of recreation
at exlsting multiple-purpose reservoir projects, the Corps of Engineers
conslders that the designation of recreation as a project purposge is
warranted where investigations of reservoir plans for waber resource
development indicate that recreationsl developments and activities
would provide a substantial amount of anvual benefits. When the inves-
tigations of a multiple-purpose reservolr determine that the inclusion
of recreatlonal facilities is sound on an engineering and economic
basis, the project is submitted and recommended to Congress with recrea-
“tilon as one of the project purposes. In the event recreation is subhor-
ized as & project purpose; it is considered appropriate that the recrea-
tion purpose, llke other project parposes, bear its separable costs, as
well as & falr share of Joint project costs, in accordance with the
Separable Costg-Remaining Benefits method of cost allocation. However,
to avold overemphasis on recreatlion, projects are not recommended where
more than 15 percent of the total project annual costs must be offset

by recreation benefits in order to establish economic justification.
Also, the cost of basic recreation facilities for access to and use of
the recreation rescurces provided by Federal projects is assigned to the
Federal Government. Joint project coszts allcocated to recreation are
assigned to the Federal Govermment up to an amount not exceeding 15
percent of the total project costs. dJoint costs in excess of 15 percent
sre assigned te local interests or are shared by Federal and non-Federal
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interests, depending upon classification of the recreation benefits
ranging from local to natlional significance.

d. Comment b (6th paragraph).- Prior to initiation of con-
struction, local interegts shall, in accordance with repayment methods
and provisions of the Water Supply Act of 1958, enter into a contract
to reimburse the Federsl Goverament for projecit costs allocated to
water supply. The method by which local interests will repay the
Federal Government for acquisition of the additional conservation
storage space in the Lavon Reservoir project is not known at this time,
and is not required until firm commitments are obtalned from local
interests prior to initlation of construction of the proposed Lavon
Reserveolir enlargement.

e. Comment 5 {7th paragraph).- The economic and cost analysls
presented in table 2 of our report text indicates that the unit cost of
water supply in the proposed Lavon Reservoir modification is $0.0372
per 1000 gallons. The summary of the cost allocatlon studies presented
in table 10 of the report text, and the cost allocation computations
by the Separable Costs-Remaining Benefits method presented in table 7
of appendix II, indicate that local interests will pay about $0.03243
per 1000 gallons for raw water supply in Lavon Reservoir. The above~
clted unit costs were determined on the basls of annual charges, which
include interest during construction, as well as annual interests,
amortization, and maintenance and operation costs. OSurvey or preauthor-
ization costs are consldered Federal costs. Although cost allocation
studies provide a breakdown of preauthorization costs to each purpose,
as shown in table 7, appendix II, the apportioned preasuthorization costs
are not included in the allocated costs to be reimbursed by local
interests. '

Your comments are being reproduced and appended to the report for
the information of higher authority.

Your cooperation in reviewing and commenting on our East Fork report
is appreciated.

Sincerely yours,

R. P. WEST
Colonel, CE
District Engineer
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UNITED STATES
DEPARTMENT OF THE INTERIOR
GEQLOGICAL SURVEY
SOUTHWEST FIELD COMMITTEE,REGION BIX
807 Brazos Street
Austin 1k, Texas

October 12, 1961

District Engineer

U. 5. Army Engineer District, Fort Worth
P. 0. Box 1600 - .

Fort Worth, Texas

Dear Sir:

I have reviewed with interest the draft copy, Serial No. Tl, of the
Corps of Engineers' report, "Review of Reports on Trinity River and
Trlvutaries, Texas, Covering East Fork Watershed,” dated August 1961.

The Geological Survey's principal interest in reports of this kind

is to know that all available bvasic data relative to the project

have been made avallable to the plananing agency. It i1s apparent your
Agency has utilized all available data in this report.

The proposed reservolr construction and channel rectification on the
East Fork wiil require the rehabilitation of streamflow stations and
establishment of one or more new stations on the river and the reser-
voirs to provide the necessary information for reservoir operation.
Provision should definitely be made for the improvement of stream-
gaging instrumentation downstream from Lavon Regervoir.

Very truly yours,
/8/ Trigg Twichell
Trigg Twichell

Geologlcal Burvey
Member, SWFC
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REVIEW OF REPORTS
ON
TRINITY RIVER AND TRIBUTARIES, TEXAS
COVERING EAST FORK WATERSHED

INFORMATTON CALLED FOR BY
SENATE RESOLUTION 148
85TH CCONGRESS, ADOPTED 28 JANUARY 1958

1. Authority.~ The following information is furnished in
response to Senate Resolution 148, 85th Congress, adopted 28 January
1958.

2. Water problems.- The principal water problems of the Bast
Fork, Trinity River watershed, are (a) experienced and potential flood-
ing in the reach downstream from Lavon Dam and Reservelr project and
{b) the need for an additional source of water supply to provide for
Present and projected municipal and industrial requirementz in the
watershed.

3. Flood problems.~ The principal flood problem area on the
East Fork watershed 1s located in the 55.9-mile reach of the river
batween lavon Dam and the mouth. However, impending corstruction by
the City of Dallas of the Forney Dam and Reserveoir project, for which
the City is now engaged in the acquisition of real estate in the pro-
posed reservoir area, will inundate the 24.l-mile reach of the flood
plain between the Lavon Dem (mile 55.9) and the Forney Dam site (mile
31.8), and, therefore, this reach of the problem area has been elimi-
nated from further consideration.

4. The flood problem in the 31.8-mile reach of the East Fork
downgtream from the Formey Dam mite is caused principally by inade-
quate channel capacity. The present channel has a restricted non-
damaging capacity varying from about 500 to 2,600 second-feet.

5. The flood problem area downstream from the Forney Dam site
has experienced numerous floods during the period of record from 1923
to date, the flood of April 1942 being the maximum of record. The
1957 and 1958 fioods are the major floods experlenced since construc-
tion of the lavon Reservoir project.

6. The flood plain ares downstream from the Forney Dam site is
devoted principally to agriculture. The total value of physical
property within the flood plain is estimated at $8,196,400, of which
$5,938,100 ig in agricultural property and $2,258,300 is in transpor-
tation facilities. There are seven duly constituted State levee
districts which provide partial protection to approximately 21,669
acres of improved crop lands.
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T. The capecity of the Fast Fork channel is insufficient to cons
taln a reasonable amount of flood runeff from the uncontrolled area
downstresm from Lavon Dam in combination with the uncontrolled releases
from 37 existing flood detention reservoirs of the Soil Conservation
Service and the planned flood releases from Lavon Reservolr necessary
Por proper coperation of the Lavon project. The lLavon project contalng
flood storage capacity sufficient to control flood wvolumes having a
freguency of occurrence of once or more in 35 years. In order for
the existing Lavon project to operate effectively, it is necessary
that the flocd contrel pool be evacuated in a reasonable amount of
time and at a non-damaging stage toc the area downstream from the pro-
jeet site. At prevent a seventy day pericd of evacuation is reguired
to empty the flood control pool, with a continuous dlscharge rate of
2,000 second-feet.

8. The seven levee districts referred to above are afforded
varylng degrees of protection by the existing levees. During the 1957
flood the levees of five of the seven districis were overtopped, re-
sulting in extensive damage to the protected areas and the expenditure
of about $280,100 in Federal emergency funds to repair the damaged
levees. Discharges of 1,000 to 2,000 second-feet in the East Fork
hinder or prevent the dlscharge of flood runoff from the leveed areas.

9. Water supply problems.- At the public hearing, loeal
interests; represented by the North Texas Municipal Water District
and the Fast Fork Association, asked that the conservation storage
capacity of Lavon Reservoir be increased to 380,000 acre-feet and
that additional flocd control storage capaclty be provided. The
aggregate firm yield from ground water and existing and proposed sur-
face reservoirs is estimated at about 47.52 million gallons daily.
The projected water requirements for mupicipal and industrial pur-
poses by the year 2000 will be about 87.5 million gallons daily for
the East Fork and Dallas area. It Is apparent, therefore, that
either a larger water conservation storage capacity should be pro-
vided in Lavon Reservolr or an alternate additionzal water conserva-
tion storage reservoir be constructed to supplement the existing
Lavon Reservolr yield. Local interests have investigated various
potential reservolir sites for providing an additional source of water
to meet the prejected requirements for the rapidly expanding urhan
and industrial complex of the East Fork and Dallas area. The North
Texas Municipal Water Distriet has investigated the possibility of
obtalning water supply storage capacity in the authorized Corps of
Engineers' Cooper Reservoir project on Sulphur River, a tributary of
the Red River in northeast Texas, and the feasibility of construction
of a reservolr project at the Fammersville site, located about 10
miles upstream from Lavon Dam.

10. Recommended plen of improvement.- In the basic report; the
District Engineer recommends that the top of Lavon Dam be raised to
elevation 512.5 feet (MSL} and that the structure be otherwise modi-
fled to enlarge the reservolr capacity to provide a total of 362,300
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acre-feet of water-conservation storage with no reduction on increase in
the 275,600 acre-feet of flood control storage capacity. The District
Engineer further recommends that the rlver channel downstream from Forney
Dam site be realigned and enlarged to provide a channel capacity of 5,000
cfs below damaging levels in the leveed areas; that the levees 1n this

. reach be repalired and the levee drainage structures be modified to operate

satisfactorily during and immedlately following flood periods; and that
the levees themselves be reconstructed to the extent that they will pro-
vide protection against flood discharges of 53,000 cfs with & minimom of
two feet of freeboard. Design-discharge studies indicate that a discharge
of 53,000 cfs has a frequency of occurrence of about once in 50 years.
Local interests would be required to comply with all requirements of local
cooperation normally set forth for local protection type projects. These
requirements are (1) furnish, without cost to the United States, all lands,
easenments, and rights-of-way necessary for consiruction, maintenance, and
operation of the project, (2) make any alterations to existing improve-
ments, exclusive of railroad facilities, which may be required for construc-
tion of the project, (3) hold and save the United States free from damages
due to the constructlon and operation of the project, (L) prohibit en-
croechments on the flood plain which would reduce the flood carrying
capacities of the improved channel and floodway, and {5) maintain and
operate all the works after their completion in accordance with regula-
tions prescribed by the Secretary of the Army.

11. Project features are as follows:

Lavon Dam (modified)

Location Mile 55.9, East Fork Trinity River
Type . Concrete and earth fill

Length 17,450 feet

Height T9.5 feet

Splllway type Gated, concrete

Lavon Reservoir (modified)

Storage allocations Acre-~feet
8iltation 7,800
Water conservation 362,300
Flood control 275,600

Total £85,700
BElevation Regervoir Aves
(ftu, mIﬂ) y (acres)

Spillway crest 473.0 11,570

Top water conservation
pool k89.0 19,550

Top of gates - 501.0 27,670

Maximum water surface 507.1 32,090

Top of dam 512.5 -
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Channel Improvements

Length 132,000 feet
Depth (average) 20 feet
Bottom width 90 feet
Bilde slopes : Lonl
Total cleared width 330 feet

Levee Reconstruction

Freeboard, minimum above deslgn water

surface, feet : 2
Total length of levee to be reconstructed, feet 202,372
Proposed average height of levees, fee 4.6
Proposed crown width, feet : ' 10.0
Proposed side slopes 1l on 2.5
Totel protected area, acres 21,669 o

12, Project costs and economic analysls.-

a. Water supply reservoir modification.- The total first
cost of the Lavon Reservolr medification project, exclusive of the
coat of preauthorization studies, iz estimated at $16,700,000 on the
basis of July 1961 prices, of which $2,485,000 is allocated
Federal construction costs for recrestion and $14,215,000 is allocated
non~Federal cost for water supply to be borne by local interests. The
estimated annual cost shown in the basic report is $638,500, consist-
ing of $630,300 for interest and smortizaticn, computed on the basis
of 2.625 percent ianterest and a 50-year economic life, and $8,200 for
additions]l annual maintensnce and operation costs.

b. ILoeal flood protection project.- The first cost of the
proposed local flood protection project, ineluding channels and levees
and exclusive of the cost of preauthorization studies, is estimated at
$T,460,000 on the basis of July 1961 prices, of which $7,080,000 is
the normal Federal first cost and $380,000 18 non~Federal cost for
lands and alterations. The estimated annual cost as shown in the
basic report is $290,600, of which $270,600 is computed on the basis
of 2.625 percent interest on Federal Tirst cost and 3.0 percent
interest on non-Federal first cost and a 50-year economic life, and
$20,000 iz for anpual operation and maintenance costs.

13. Benefits and benefit-cost ratio:

a- The annual charges, annual benefité, and benefit-cost
ratios for S0-year and 100-year eccnomic 1life of the modified Lavon
Reservolr project are summarized in the following tabulation:
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: Based on economic : Based on 100-year
: life of 50 years econcnic life
: a3 ghown in report;

Ttem

Average annual costs:
Investment costs : $ 630,300 $ k495,000
Mairntenance, operstion, '

and replacements 8,200 200
Total costs $ 638,500 $ 50%,200

Average annual benefits:

Flood damsge prevention None None
Water conservation $1,005,000 $1,005,000
Recreation 300,000 300,000
Total benefits $1,305,000 $1,305,000
Ratio of benefits to costs 2.0 ' 2.6

b. The annual charges, annual benefits, and benefit-cost
ratics for 50-year and 100«year economic life for the proposed channel
and levee lmprovement project are summarlzed in the following tabula-
tion; .

Based on 100-year
economic life

Bagsed on economic
life of 50 years
: a8 shown in report:

.
1
+
I

Ttem

Average annual costs:

Investment costs - $270, 600 $212, 900
Maintenance and operatilon 20,000 20,000
Total costs $290, 600 $232,900

Average annual benefits:
Flood damage prevention $386, 400 $386, 400
Ratio of benefits to costs 1.3 1.7

1%, Physical feasibility and provision for future needs.-

a. The proposed modification of lavon Dam and Beservoir was
found to be the most favorable, efficient, and practical means to pro-
vide for the future water supply requirements of the BEast Fork area in
comparison with the various alternate plans investigated.

b. The channel improvement work ls necessary and economieally
feasivle as an increment of the over-all local flocd protection project
in combination with each of the reservoir plans investigated. Also, the
levee reconstructicn plan ig economically feasible as a last-added unit
to the channel improvements.
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15. The flocd control storage capacity of Lavon Reservolr remains
virtually unchanged. Therefore, no credit is taken for additional bene-
fits from prevention of flood dammges. 'The proposed reservolr modifica-
tion would provide increased recreational facilities to meet the antici-
pated needs of the general public within the surrounding area. Credit
for increased recreation benefits is claimed for the prcposed ragservoir
modification project.

16. Extent of interest in the project.- The North Texas Municipal
Water Districts -~- with member cities of Farmersville, Forney, Garland,
Mesquite, McKinney, Planc, Princeton,; Rockwall, BRoyse City, and Wylle --
and the BEast Fork Valley Landowners Assoclation have both adrocated
raising the top of Lavon Dam to provide both increased water conservation
storage capacity and increased flood control storage capacity. The City
of Rockwall, Texss, and several landowners along the river downstream
from Lavon Dem have, individually, advocated raising Lavon Dsm for addi-
tional flood control storage capacity. Local interests downstream from
ILavon Dam have indicated a desire and need for local flood protection
works.

17. Allocation of costs.- The results of allocation of the costs
of. the modified Lavon Dam and Reservolr project by the Specific Cost-
Remaining Benefits method and by alternative methods llsted in Senate
Resolution 148, based on assumed economic lives of 50 years and 100 years,
are presented in table l. Costs allocated to water conservation are the
responsibility of local interests. The full local cooperation require-
ments for the recommended improvement provide that, prior to initiation
of construction and in accordance with repayment provisions of the Water
Supply Act of 1958, as amended, local interests shall (a) enter into a
contract, satisfactory to the Secretary of the Army, whereby local
interests will reimburse the Federal Govermment the amount of construc-
tion, maintenance, operation, and major replacement costs of the Lavon
Reservoir modification allocated to immediate water supply; (b) give
reasonable assurances that they will reimburse the PFederal Government
the cogts of conservation storage allocated to future water supply; and
(c) obtain all necessary water rights for the conservation storage.

The total first cost of the project and the annual cogt of cperation,
maintenance, and replacements allocated to water conservation are pre.
sently estimated at 85.12 percent and 80.L9 percent, which amounts to
$1%,283,100 and $6,600, respectively. Local cooperation regquirements
provide that local interests be permitted to contribute their share of
the construction costs

{a) in & lump sum prior to initiation of construction,

(b) in annual smounts, during the period of construction,
proportional to the annual Federazl appropristions for construction; or

{c}) in equal annual payments, including interest during con-
struction and interest on unpald balance, within the economic life of -
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the project but in no event to exceed 50 years from the date on which
the project is first available for storage of water for any purpose.

Also, that local interests be permitted to contribute their share of
the annual cost of operation, meintenance, and replacements

(a) on an annual basis as these costs are incurred, or
(b) in one lump sum on a présent-worth basis.
18. Repayment arrangements.- FPossible repaymenﬁ arrangements for

the water supply provisions in the recommeéended lLavon Reservoir modifi-
cation project are described in paragraph 17 above. '

12. Alternate projects.- There is nco feasible alternative to the
channel lmprovement project; the channel capaclity must be increased for
efficient operation of the flocd control Teature of the Laven Beservoir
and to permit proper operation of the ILevee Improvement District’s levee
sluices. Howsver, in accordance with the expressed wishes of local
interests, consideration was given to providing additioral floed control
storage in the proposed modified Lavon Reservoir project, the investi-
gated Farmersville Reservoir project; and the investigated Forney Reser-
volr project, each in turn as an alternative to the proposed levee
improvements in the 31.8-mile reach downstream from the Forney Dam site.
The investigations made to determine the economic feasibility of the
additional flood control storage facilities are described as follows:

a. lLavon and Farmersville Reservoirs.- The incremental
flocd control storage capacity needed to control floods originating
upstream from Lavon Dam and having a frequency of occurrence of once in
50 years is about 120,000 acre-feet. Therefore; on the basis of the
above condition, the flcod control storage capecity in the Lavon Reser-
voir, or a combination of lavon and Farmersville Reservolrs, would be
increased from 275,600 acre-feet to 394,000 acre-feet. Preliminary
econcmic and cost studies involving added increments of controlled
storage in Lavon Reservolr indicate that the estimated annuel charges
for increasing the flood control storage by 120,000 acre-feet would be
about $l60,000« The additional flocd control storage would provide
annual benefits of approximately $17,300 in the East PFork of Trinity
River and main stem Trinity River areas downstream from Forney Dam site.
The ratio of benefits to cost is only 0.1, showing that modification of
Lavon Reservoir to provide additiopal flood control storage capacity of
about 120,000 acre-feet is not economically justified as an added incre-
ment to the channel Improvement projeect. Similarly, the preliminary
studles indicate that the provision of 50-year-freguency flood storage
in a combination plan of Laven and Farmersville would provide the same
amount of annual flood control benefits and that the annual cost to pro-
vide the additional storage would be in excess of the resultant annual
benefits. '
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b. Forney Reservoir.- The incremental flood control storage
capacity needed in the Lavon~Forney Reservoir plan to control floods
originating upstream from the Forney Dam site and having a frequency of
ocourrence of once in 50 years is about 280,000 acre-feet without addi-
tional storage in the Lavon project. A Forney Reservoir project contaln-
ing a total controlled storage of about 770,000 acre-feet would consti-
stute the Forney Reservoir project of size as proposed by the City of
Dallas with the addition of 280,000 acre~feet of incremental flood stor-
age capacity. It was determined that the annual cost of the added flocd
control storage increment would be about $416,200 and that the incremen-
tal annual flood control benefits to be realized by the added flood
atorage capacity would be only about $103,700. Based on the resultant
ratic of annual benefits to annual costs of 0.2, it was determined that
the enlargement of Formey Reservolr to provide control of 50-year-fre-
guency floods originating upstream from the Forney Dam site is not

econoniecglly Justified. Further analysis of the Forney Reservolr project w
was made to determine the sconomic feazibility of providing an increment )
.of flood control storage sufficient to control 35~-year-~frequency floods -

originating within the 207 square mile watershed area between Lavon Dam
and the Forney Dam site. The required storage was determined to be
125,000 acre-feet and this increment would involve an annual charge of
$113,200. The additional downstream flood control henefits to be
- eredited to this increment of storage would be only $87,300, and there=-
fore, the provision of additional storage to centrol 35-year-~-frequency
floods origineting between Lavon Dam and the Forney Dam site 1s not
gconomically jJustified. .

20. A sumary of reservolr first costs, annusl charges, annual
benefits, benefit-cost ratios, and excess benefiis over costs is pre-
sented in table 2. The benefit-cost raetio of the recommended resgser-
voir project without recreation is more favorable than that of the
investigated Farmersville and Forney projects. The excess annual water
supply benefits of the recommended project are $146,200 greater than
those of the Farmersville project and $238,30C greater than those of
the Forney project.

21. The economic and cost studies for the recommended and alier-
native regervolr projects, which are summarized in table 2, were deter-
mined on the basis of a 50~year economic life and an interest rate of
2.625 percent. Tt was determined that an analysiz on the basie of a
100~year economic life would not substantially change the relative
economic merits of the recommended and investigated alternative plans.

bt

22. A compariscn of the recommended and alternative plans, show-
ing the allccation of costs to each of the project purposes by the
Separable Costs-~Remaining Benefits method of cost allocation, is pre-
sented under item 2 of teble 2.
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TARLE 1

ALLOCATION OF COSTS

LAVON DAM AND RESERVOIR MODIFICATION PROJECT
(Senate Resolution 143)

{in thousand dollars)

Separable :
Item :Cost-Remaining: Use of Priority :Incremental
Benefits : Facilities : of Use Cost
ECONOMIC LIFE OF 50 YEARS
Allocations to flood
control None None None Hone
AMlocations tc water
conservation o
First cost 14,283.1 16,321.9 1h,273.1 16,403.0
(85.12%) (97.27%) (85.06%) (97.75%)
Anmual cost of meint.,
oper., & replace. 6.6 6.6 7.0 6.6
(80.49%) (80.ko%} (85.37%) (80.49%)
AMlocations to recreation
First cost 2,496.9 L58.1 2,506.9 377-0
(14.88%) (2.73%) (24.94%) (2.25%)
Annual cost of malnt.,
oper., & replace. 1.6 1.6 1.2 1.6
(19.51%) (19.51%) (14.63%) (19.51%)
ECONOMIC LIFE OF 100 YEARS
Alocations to flocd
control None None None None
Mlocations to water
conservation
First cost 1%,284.8 16,303.% 1%,278.1 16,403.0
' (85.13%) (97.16%) (85.09%) (97.75%)
Annmusl cost of maint.,
oper., & replace. 7.6 T.6 7.8 7.6
(82.61%) (82.61%) (8L, 784) (82.61%)
Allocgtions to recreation
First cost 2,h95.2 L76.6 2,501.9 C o 39T.0
(14.87%) (2.84%) (14.91%) (2.25%)
Annual cost of meint., :
oper ., & replace. 1.6 1.6 1.k 1.6
(17.39%) (17.39%) (15.22%) (1.7.39%)

- 225



-.'-‘*Tma

SUMMARY OF COST AND ECOI‘IOMIC STUDIES'
RECOMMENDED. AND ALTERNATIVE PROJECTS
(SEUATE RESOLUTTON-148)

w7

: Reservolr projects
Ttem : Recommended : Farmersville w/ : Forney w/
;. Mod.Lawen @ present Lavon @ present Lavon

Pertinent data

Purpose, flood comtrol (FC),
water conservation (WC},
figh and wildlifs (FW),

and recreation (R} FC,%WC, & R FC, WC, FW, & R FC,WC, FW, &R
¥iood control storage, )

acre-feet 275,600 316,100 276,300
Water conservation storsge,

scre-feet 362,300 382,300 822,500
Dependsble flow, second-feet +71 +62.8 +182.2
Dependable flow, million

gallons daily +45.,89 +40.6 +117.8
Total first cost of project $16, 780,000 $19, 370,000 - $66,07T,000
Allccated to water conservation (14,283,100} (15,176,400) {60, TT%,000)
Allocated to fish and wildlife [{s)! (:‘497, 800) (502,200)
Allocated to recreation {2,496,900) {3,695,800) (4,803,800)
Total annual charges
Anmyal Investment : 638, 500 809, 500 2,676,000
Alloezted to water conservation (543,200) (627,500) (2,435,800)
Allocated to fish and wildlife (o {20,700) 24, 500)
AMllocated to recreation {95,400 (161,300) {215,700)
Anmial maintenance and, operation: 8,200 81,500 100,400
Allocated "+to water conservation (6,600 (5?,#00) (67,100}
Allocated to fish and wildlife ( (2,000) 5,000)
Allocated to recrestion (1,600) (22,500) (28,300}
Tobal annual benefits 1,305,000 1,813,900 4,483,900
Water conservation (1,005,000 (888,900) (2,578,900)
Fish and wildlife {o (75,000) (2.05,000)
Recreation (300,000 (850,000) (1,800,000)
Ratio of benefits Lo cost
Without recreation 1.9 1.5 1.09
With recreation 2.0 2.2 1.7
Excess benefits over cost
Without recreation k&1, 900 315,700 223,600
With recreation 666, 500 1,004,500 1,807,900
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