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LETTER OF TRANSMITTAL

' DEPARTMENT OF THE ARMY
WASHINGTON 25, D.C,

IN REFLY REFER T0:

Septembef_2_7, 1962
Honorable John W. McCormack

Speaker of the House of Representatives

Dear Mr. Spesker:

I am transmitting herewith a favorable report dated 18 September
1962, from the Chief of Engineers, Department of the Army, together
with accompanylng papers and illustrations, on a review of the reports
on the San Gabriel River Weatershed, Brazos River, Texas, requested by
a resolution of the Cammitiee on Public Works, House of Representatives,
adopted 29 July 1955.

In accordance with Section 1 of Public law 534, 78th Congress,
Public Law 85-62L, and Public Law 87-88, the views of the Governor of
Texas, the Department of the Interior, and the Public Health Service
are set forth in the inclosed communicetions, together with the reply
of the Chief of Engineers to the Governor of Texas. The views of the
Department of Commerce and the Federasl Power Commlssion are inclosed
also,

The Chief cf Engineers concludes that the authorized Ianeport
Reservolr on San Gabriel River can be modified under existing authority
and applicable laws and policies to serve the purposes of additional
water supply, fish and wildlife, and recreation, without further Con-
gressicnal action on authorization., I concur in the conclusions of
the Chief of Engineers.

The Bureau cof the Budget advises thet there is no objection to
the submission of the proposed report to the Congress; however, it
states that no commitment can be mede at this time as to when any
estimete of appropriation would be submitted for construction of the
project modification, i1f authorized by the Congress, since this would
be governed by the President's budgetary objectives ss determined by
the then preveiling fiscal situation. A copy of the letter from the
Buresu of the Budget is inclosed.,
' ' ) ' Sincerely yours,

il
)
1 Incl (d-uP) Cyrus R. Vance -
Rept w/accompg Secretary df the Aruy

papers & illus
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COMMENTS OF THE BUREAU OF THE BUDGET

EXECUTIVE OFFICE OF THE PRESIDENT

BUREAU OF THE BUDGET
WASHINGTON 25, D. C.

September 27, 1962

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

Dear Mr, Secretary:

Assistant Secretery Schaub's letter of September 26, 1962, submitted
the report of the Chief of Engineers on Sen Gabriel River Watershed,
Brazos River, Texas, In response to & resolution of the Committee on
Public Works of the House of Representatives, adopted July 29, 1955.

The Chief of Engineers recommends modification of the authorized
project for the Brazos River to provide for construction of two
multiple~purpose reservoirs on the North and South Porks of the San
Gabriel River. He further recommends modification of the authorized
Laneport Reservoir to provide additional storage for water supply,

and to include fish end wildlife and general recrestion as project
purposes, but does not believe that modification of the project author-
ization is needed. The totel Federal constructlon cost of the three
regervoirs is estimated to be $45,450,000, of which $20,262,000 allo-
cated to water supply would be reimbursable under the Water Supply Act
of 1958, as amended., The increassed authorization required would be
$20,250,000. The steted benefit-cost ratios for laneport, North Fork,
end South Fork Reservoirs are 2.6, 2.7, and 2.4, respectively.

i am authorized by the Director of the Bureau of the Budget to sdvise
you thet there would be no objection to submission of the proposed
report to the Congress. No commitment, however, can be made at this
time es to when any estimate of appropriation would be submitted for
construction of the project modification, if authorized by the Congress,
gsince this would be governed by the President's budgetary objectives as
determined by the then prevailing fiscal gltuation.

/7
Sincerely yours
4

1 H,“Schwartz, Jr.
Chief, Resources and
Civil Works Division
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CCMMENTS OF THE GOVERNOR OF TEXAS

ExecuTivE DEPARTMENT

AUsTIN 11, TEXAS
Pricz Damizt

SOVERNOR

July 11, 1962

Major General Keith R. Barney

Acting Chief of Engineers

United States Army Corps of Engineers
Washington 25, D. C,

Dear General Barney:

This has further reference to your letter forwarding a
copy of your proposed report on the San Gabriel River Water-
ghed, Brazos River, Texas,

At my request, the Texas Water Commission reviewed
this report, approved feasibility of the project, and made cer-
‘tain recommendations with reference to it. Attached is a copy
of the Commission's Order. I concur in the findings and con-

clusions of the Commission.
. s
Srn'serely Xours,
& ‘4{ C(

PD:io

~ Enclosure

cc: Hon., Joe D, Carter, Chairman
Texas Water Commission
P. O. Box 231!, Capitol Station
Austin 11, Texas



TEXAS WATER COMMISSION

AN ORDER approving the feasibility of the North
San Gabriel, Scuth San Gabriel, and Laneport
Reservoirs Project, Texas, as proposed in the
report of the Chief of Engineers, U, 5, Army,
on the San Gabriel River Watershed, Texas

BE IT ORDERED BY THE TEXAS WATER COMMISSION:

Section 1. ‘ St:latement‘ of Authority. Article 7472e, Vernon's Annotated Civil -
Statuée_l, provides that upon receipt of any engineering report submitted by a
Federal Agency seeking the“Governor'; approval of a Federal Pfoject, the Texas .
Wafer Commission éhali study and make recommendations to the Governor as to the
féasibility; of the Federal Project, The Commission shall cause-a pﬁblic hearing to
l;e held to receive the“ views of pe‘rs_ons or groups who might be af:fec;:ed should

the Federal Project be initiated and completed,

Section 2. Statement of ]urisd.iétion. (a) By letter dated March 20, I:9é2,.
the Honorable Price Daniel requested the Texas Water Commission to review the
report of the Corps of Engineers, U. S, Army, entitled "San Gabriel River Water-
shed, Texas", and to enter its order Einding the project recommended therein to
be feasible or not feasible, {b) In accordance with Article 747%e, and after due

“notice by publication, the Commission caused a public hearing to be held on April
-30, 1962, at 2:30 o'clock P.M., in the offices of the Texas Water Commission, 201
East 14th Street, Austin, Texas, .on said repért. at which time all those interested

or who may be affected should the project recommended in said report be initiated

’
,

and completed were requested to come forward and give testimony,

Section 3. After fully considering all the evidence presented by persons and
grouﬁs who may be affected should the project be initiated and completed, including
the matters set forth in Section 4 of Article 7472e, the assurance ¢f financial

participation in the project by local interests, and the recommendations by the



Chief Engineer of the Texas Water Commission, the Texas Water Commission Einds

that the project is feasible and the public interest will be served th-reby. .

Section 4, Thé Commission recommends:
{1) That the reservoirs camprising said project, consisting of the Laneport,
- North Fork of the San Gabriel River and South Fork of the San Gabriei River
geaervoirs, be considered as an inseparable unit aﬁd that Congress so autho.ri:e
and make nvaﬂable the necessary funds for planning, designing and constructing the
. reservoirs as a single project. R
(2) construction of said three reservoirs cannot be prosecuted simul-
taneously, 1‘:hat the North Fork of the San Gabriel River Reser\.r‘oir be authorized
and constructed first, the South Fork of the San Gabriel River Reservoir, second,
and tﬂe Laneport R;aservoir last,
{3) Thatin the final project desién of the Laneport Dam consideration be
" given to effecting possible economies in design and that a portion of the consérva-
?idn sto;-age plannéd for the Laneport ﬁroject be for ‘the additional purpose of
water quality maintenance in the Brazos River. A water quality problem exisﬁ:s
~on thé Brazos River'as shown b)} the Report of the Public Health Service contained
as an appendix to said Report of the Corps-of Engineers; since the preparation of
th.e Publi¢ Health Service Re;:;orf, Congress has enacted the Federal Water Pollution
Contxol Act of 1961, which authorizes the recognition of water quality maix'ite'hance‘
. as a desire& federal project purpose, The benefits would be widespread or national
_in scope and the costs of such features for water guality management should be
nonreimbursable Federal costs.
(4) That ownership by the State of Texas of the waters involved be fully
. recognized by all interested parties and that lawful rights to the use of such
waters, vested pursuant to State law, be. respected, protected andpreserved,
Section 5, It is further ordered that a'certified copy of this order be
transmitted to the Governor.
Section 6. ‘This order shall take effect on the 25thlday of June, 1962, the

date of its passage, and it is so ordered.

i



BIGNED IN THE PRESENCE OF THE
© TEXAS WATER COMMISSION

Ao ) (gt

.

ﬁj, Carter, Chairman

ATTEST: s

Ben F. Looney, Jr., Secritary

I certify that the foregoing order was adopted by the Texas Water
Commission at a meeting held on the 25th day of June, 1961, upon motion of
Commissioner Dent, seconded by Commissioner Beckwith, Commissioner Dent

voting "ayz", Commissionar Beckwith voting "aye", and Chairman Carter

Ben F. Looney, ]%.T:ﬁ%

voting "aye".




STATE OF TEXAS |
COUNTY OF TRAVIS i

f, Ben F. Looney, Jr., Secretary of the Texas Water Commission do
hereby certify that the foregoing is a true and correct copy of an order of
said Commission, the original of which is filed in the permanent records of
said Commission,

Given under my hand and the seal of the Texas Water Cm.-nmi;sion. this

the 25th day of June, A.D., 1962,

£L .

Ben F. Lodney, Ir.,
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LETTER TO THE GOVERNOR OF TEXAS

HEADQUARTERS
DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS

WASHINGTON 25, D.C.

IN REPLY REFER TO

ENGCW-FPD
30 August 1962

Honoreble Price Daniel
Governor of Texas
Austln, Texas

Dear Governor Daniel:

Reference i1s made to your letter dated 11 July 1962, inclosing an
Order of the Texas Wabter Commission dated 25 June 1962, commenting on my
proposed report on San Gabriel River Watershed, Texas.

The Texas Water Commission finds that the proposed project is feasi-
ble and in the public interest, and they recommend that the reservoirs
comprising the proposed project, consisting of Laneport, North Fork, and
South Fork, be considered as an inseparable unit for authorization, design,
apd construction. Further, that if simultanecus construction cannot be
prosecuted, the North Fork reservoir be authorized and constructed first,
the South Fork second, and Laneport last. The Commission also recommends
that in the final design of Laneport Reservoir, consideration be given to
possible storage for the purpose of water quality maintenance in the
Brazos River.

Studies made in connection with our report clearly indicate the eco-
pomic advantages of stage development compared to simultaneous development.
Our analyses were based upon an economic and assumed useful life of 50
years during the period 1970-2020. Accordingly, on the basis of current
studies and findings, we cannot at this time gpecifically recommend
gimultasneous construction of the three reservoirs.

As pertains to stage development, our studies indicate that the
three-reservoir plan is economically justified on the basis of stage
development regardless of the sequence of construction of the individual
reservoirs. The plan and seguence proposed ipm our report, however, is
considered the best plan in the interests of all purposes to be served,
particularly in view of the immediate importance of Laneport in con-
trolling floods on the Sen Gabriel and Brazos Rivers. Thus, we cannot
at this time concur in your recommended sequence of stage constructiocn.

It is recognized that economic and physical conditions in the future
might indicate the desirablility of stage construction in a different
sequence than 1s now proposed in the reports of the District and Division
Engineers. In consideration of this factor and the expressed desires of
the State of Texas, the proposed report of the Chief of Engineers has been

Xiv



revised to delete from the recommendations a specific sequence of stage
construction. Thus, the overall plan of improvement could properly be
developed on the basgis of stage construction, the wmost desirable and

best sequence of which would be finally determined in the pre-construction
planning phase of the project. During pre-comstruction planning, con-
sideration also would be given to the need and justification for reservoir
storage for the purpose of water quality maintenance in the Brazos River.

Also, the report of the Chief of Engineers has been revised to delete
the recommendation to Congress that the proposed modification of Laneport
Reservoir be authorized. Following a careful examination of the existling
authority and other pertinent and applicable laws and policies it is
concluded that Laneport Reservoir can be modified as now proposed without
further Congressional action on authorization. Accordingly, only the
reservoirs proposed to be added to the project are recommended for
authorization.

Your comments on the inclosed proposed report of "the Chlef of
Engineers will be apprecilated.

Sincerely yours,

{Signed)
1 Incl ' W. K. WIISON, JR.
Rev CofEngrs Rept Lieuterant General, USA

Chief of Engiveers

xv



COMMENTS OF THE GOVERNOR OF TEXAS

EPAQ4L 1228P EDT SEP 25 62 NSAO056
DA140 D AUA142 PD FAX AUSTIN TEX 25 1005A CST
LT GEN W K WILSON JR, CHIEF OF ENGINEERS

US ARMY CORPS OF ENGINEERS WASHDC
RE PROPOSED REPORT ON SAN GABRIEL RIVER WATERSHED, STATE OF
TEXAS HAS NO OBJECTION TO SUBMISSION OF NORTH FORK AND SOUTH
FORK RESERVOIRS TO CONGRESS FOR AUTHORIZATION WITH SIMULTANEOUS
CONSTRUCTION OR SEQUENCE OF CONSTRUCTION TO BE FINALLY DETERMINED
IN PRE-CONSTRUCTION PLANNING PHASE OF PROJECT, AS PROPOBED
IN YOUR LETTER OF AUGUST 30, 1962. BEST REGARDS

PRICE DANIEL GOVERNOR OF TEXAS.

xvi



COMMENTS OF THE DEPARTMENT OF THE INTERIOR

UNITED STATES
DEPARTMENT OF THE INTERIOR

OFFICE OF THE SECRETARY
TWASHINGTON 25, D, C.

June 8, 1962

Dear General Wilson:

This is in reply to General Barney's letter of March 20, transmitiing
for our comments reports on the San Gabricl River Watershed Brazos
River, Texas. The reports recommend construction of reservoirs for
water supply, flood control, and allied purposes, at an estimated net
Federal cost of $25,188,000.

The Fish and Wildlife Service reports that the project will result in
losses to wildlife and stream fishery habitat but will create high-
quality reservoir fishing. In addition, the reservoirs will provide
important habitat for migrating waterfowl. We are pleased to note
that essential facilities for hunting and fishing as recommended in
the Bureau of Sport Fisheries and Wildlife report have been included
in the project plans.

The project will not affect any area administered by the National
Park Sexrvice or any State park. The District Engineer should keep
the National Park Service, through its Regional Director, Region
Three, Santa Fe, New Mexico, advised as to progress on the project,
so that any: necessary surveys, salvage and preservation of historical
or archeological evidence can be programmed and accompllshad as pro-
vided in PL 86~523, June 27, 1960.

The District Engineer's report was prepared prior to the Joint Poli-
cies of February 21, relating to acquisition of project lands.

Slgn:flcant cost and benefit allocations are made to recreation; how-
ever, lands and facilities for that specific purpose are not identi-
fiable.

In March 1960, the National Park Service Region Three office recom-
mended the acquisition of additicnal lands for access and development
sites. At that time it was also recommended that "after the project
is authorized, it will be necessary to select recreation sites and
to determine the extent of development and amount of land required.”
The Joint Policies of February 21 make that recommendation even more
important in order to provide the lands and facilities to accommodate
the immediate and foreseeable future needs for public recreation pur-
peses at the reservolrs involved in the project. We reiterate with
emphasis that recommendaticn.

XV
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We appreciate the opportunity to present our views,

Sincerely yours,

Assistant Secretary of the Interijor

Lt. General Walter K, Wilson, Jr.
Chief of Engineers

Department of the Army
Washington 25, D, C.
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COMMENTS OF THE PUBLIC HEALTH SERVICE

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE WASHINGTON a5, I, C.

BUREAU OF STA'TE SERVICES

June L, 1962 Reter to

Major General Walter K. Wilson, Jr.
Chief of Zngineers

Department of the Army

Washington 25, D. C.

Dear General Wilson:

This is in reply to Cenersl Barney's letter of March 20, 1962, requesting
comments on the U. S. Army Engineers' Report on Brazos River and Tributaries,
covering San Gabriel River Watershed.

The Public Health Service report included in Appendix IV contains an
evaluation of antlcipated municipal and industrial water supply needs to

the year 2010. It also reports the need for storage for water quality
control, in accordance with results of studies by the U. 8. Study Commissione-
Texas., In order to maintain downstream water quality, any releases from

the reservoirs should be made at such elevations as to provide sufficient
dissolved oxygen.

With regard to vector control, 1t is recommended that:

1. That vector prevention and control measures be incorporated
into the design or planning stage of the reservoixr projects.

2. That plans for clearing of the reservoir basins be concurred
in by the Texas State Department of Health.

3. That consideration be given to the following measures in
connection with development of recreational areas along
the shores of the reservoirs:

a. As a general principle, waterside recreational
areas, particularly those which have facilities
for overnight occupancy, should be located
along sections of the reservoirs which have a
low potential for production of mosquitoes and
other aquatic insects which may create public
health problems.

b. Proper storage collection, and disposal of refuse
should be practiced in order to prevent and control
~flies, wasps, other noxious insects, rats, wild
rodents, and other small mammals. '

xix



¢. ALl buildings should bhe rodentproofed at
recreational areas where rodents are prevalent
which may create public health hazards.

d. Debris, rubbish, and other matexlals which
may serve as harborage for rodents and other
emall mammals should be removed periodically.

. Brush and weeds along paths, tralls, roadways,
and other areas of frequent use by visitors
‘should be removed in order to reduce the likeli.
hood of tick infestation.

£, In situstions where adequate vector contrcl is
not obtained through the prevention and source
reduction measures outlined above, provision
should be made for supplemental use of insectl -
cldes and rodenticides to achieve the desired
level of control-

The opportunity to review the report is appreclated. We stand ready to
provide consultation concerning vector control, water supply and poliution
control aspects of the project on your request. '

Sipcerely yours,

_ Keith S. Kraus
Chief, Technical Services Branch
Divigion of Water Supply and
Pollution Control
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COMMENTS OF THE DEPARTMENT OF COMMERCE

THE UNDER SECRETARY OF COMMERCE
FOR TRANSPORTATION

WASHINGTON 25

Apxil 12,1942

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

Department of the Army

Washington 25, D. C.,

Dear General Wilson:

As requested in General Barney's letter of Maxch 20, 1962, I am
transmitting herein the comments of the interested Department of

Commerce agencies on your proposed report on "San Gabriel River
Watershed, Brazos River, Texas."

The Coast and Geodetic Survey advises that the vertical geodetic
control presently existing along the Southern Pacific and the
Misgsouri-Kansas-Texas Railroads is considered adeguate for proj-

ect purposes. Horizontal geodetic control is widely spaced in the
general area. If additional control is required or Lf any of the
existing control monuments will be endangered by construction opera-

tions, the Coast and Geodetic Survey requests that they be advised
as soon as possible, '

The Bureau of Public Roads feels that the information contained in
the report regarding highway relocations is insufficient to properly
evaluate the adequacy of the relocations. It is suggested, there-
fore, that the final decision in regard to the abandonment or re-
location of particular highways be deferred until the projeet planming
phase and that the planning of the restoration of the highway facil-

ities be fully correlated with the local highway authorities at@that
time.

Your courtesy in providing us the opportunity to review this report
is apprecilated.

Sincerely yours,

<§"Wb. L. Raiton

Frank L. Barton
Deputy Under Secretary
for Transportation

X



COMMENTS OF THE FEDERAL POWER COMMISSION

FEDERAL POWER COMMISSION
WASHINGTOMN 25

4 June 1962

Lieutenant General W. X. Wilson, Jr.
Chief of Engineers '
Department of the Army

Weshington 25, D. C.

Reference: ENGCW-FD
Dear General Wilson:

This is in response to General Barney's letter of Merch 20, 1962,
javiting comments by the Commilssion relative to your proposed report
and to the reports of the Board of Engineers for Rivers and Harbors
and of the District and Divislon Engineers on the San Gabriel River -
Wa.tershed., Brazos River, Texas. '

The cited reports recommend that the authorized plan of lmprove-
ment for the Brazos River basin be modified to provide for the modl-
fication and construction of the authorized Laneport reservoir as the
first-stage unit for the San Gabriel watershed, and the subsequent
construction of the upstream North Fork and South Fork reservoirs,
as second and third-stage units, respectively. The recomnended reser-
voir projects would be constructed for flood control, water supply, and
recreation purposes. The federal constructlon cost of the ultimate
development of the San Gabriel watershed is estimated to be $45,450,000,
of which $20,262,000 would be repald by local interests for water supply
purposes.

 The Commission staff has cooperated with your Depertment in studies
of the Brazos River basin and the Commission has previously given con-
sideration to the power potentialities of projects proposed therein.
In its letter of July 25, 1949 to your Department commenting on the
proposed development plans for the basin, the Commission concluded that
the development of hydroelectric power at the Laneport project as then
proposed would not be economically Justified.

The Commission steff has reviewed the current reports of your
Department and has studied the possibility of developing hydroelectric
power at the three proposed projects. The studies show that the Lane-
port project could provide about 4,500 kilowatts of capacity but that
the ratio of power benefits to incrementel power costs would be con-
siderably less than unity. The limlted dependable water yleld from the
North Fork and South Fork projects would preclude the economic develop-
ment of hydroelectric power at these two projects.
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Based on its consideration of the reports of your Department and
the studies by its own staff, the Commission concludes that the develop-
ment of hydroelectric power is not feasible in connection with the
recommended Laneport, North Fork, and South Fork reservoir projects.

Sincerely yours,

Joseph C. Swidler
Chairmen :

xxili






SAN GABRIEL RIVER WATERSHED, BRAZOS RIVER, TEXAS

REPORT OF THE CHIEF OF ENGINEERS, DEPARTMENT OF THE ARMY

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

N REM.Y REFER TO

ENGCW-PD 18 September 1962

SUBJECT: San Gabriel River Watershed, Texas
TO: THE SECRETARY CF THE ARMY

1. I submit for transmission to Congress the report of the
Board of Engineers for Rivers and Harbors, accompanied by the re-
ports of the District and Division Engineers, on the San Gabriel
River watershed, Texas, in response to a resolution of the Com-
mittee on Public Works of the House of Representatives, United
States, adopted 29 July 1955, reguesting the Board to review the
reports on Brezos River and Tributaries, Texas, printed in House
Document Numbered 535, Eighty-first Congress, second sessicn, with
-8 view to giving further study to the location of the Laneport
Reservoir on Sen Gabriel River and to determining if & chsnge in
the site of this reservoir from that recomended is advisable at
this time., The report considers the advisebility of providing one
or more dams and reservoirs in the San Gebrilel River watershed in
lieu of constructing the asuthorized leneport project for flood con-
trol, water ccnservation, and related uses..

2. The District and Division Fnglneers find that the most
suitable plan of lmprovement for the Sen Gabriel River watlershed
would consist of the Lanepcort Project, modified to increase the
authorized water-supply storage, and s multiple-purpose reservoir
on each of the North and South Forks of San Gabriel River immedi-
ately upstream from Georgetown. They recommend the construction
in three stages with Laneport Reservoir camprising the first stege
end North and South Fork Reservoirs following in that order as the
need for waber supply develops, and with provisions for the itrans-
fer of Tlood-control storage to the upsiresm reservoirs as each is
constructed. They estimate the cost for the ultimate development
at $45,450,000 for construction and $235,000 annually for operation,
maintenance, and replacements, which represent increases of
$16,750,000 in construction cost, and $171,300 in annual operation,
maintenance, and replacement costs over the presently estimated
costs of the authorized project. They reccmmend repayment by
local interests of all costs alloceted to water supply in ac-
cordance with the Water Supply Act of 1958, as amended., They
estimate the total net cost to the United States at $25,188,000
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for construction and $137,000 annually for operation, maintenance,
and replacements, after such financial participation by local
interests.

3. The Board of Engineers for Rivers and Harbors concurs in
general in the views and recommendations of the reporting officers.
Subject to certain requirements of local cooperation, the Board
recommends modification of the suthorized project for Brezos River
and Tributaries, Texas, to provide for improvements generally as
planned by the District Engineer,

4, After due consideration, I concur generally in the plan
end proposels set forth in the sccompanying reports., I conclude,
however, that clarification is iIndicated in the reccmmendations
as pertein to the authorized Leneport Reservoir, Under the pro-
posed plan of improvement, Laneport Reservoir, suthorized for
flood control and water supply, would be modified to include
additional water supply, together with fish and wildlife and
recreation as project purposes, The inclusion of asdditional water
supply in Leneport Reservolr as planned would not seriously affect
the flood control services of the project nor would 1t enteil sig-
nificant structural changes; accordingly, modificaticn of the
authorized reservoir for water supply purposes can be accanplished
under the provisions of the Water Supply Act of 1958. Similerly,
the sppropriate provisions of the Fish and Wildlife Coordinstion Act,
Public Law 85-62L approved 12 August 1958, which permit modification
of authorized water conitrol projects under certain conditions, would
be applicable to the Leneport Reservoir. As perteins to recreation,
I conclude that under current revised standerds for recreation
plenning, set forth in Senate Document No, 97, 8T7th Congress, 24
Session, the incorporation of features for recreation in Laneport
Reservolr to the extent proposed 1n the subject report is possible
without further Congressionel action. In view of the foregoing,
the modifications of the authorized Laneport Reservolr as proposed
in the accampanying reports will be incorporated in the design of
the project. The construction cost of lLaneport Reservoir, as now
envisioned toc serve the purposes of floed conmtrol, weter supply,
fish and wildiife, and recreation, is estimated at $25,200,000, a
decrease of $3,500,000 from the estimated cost of the authorized
project, now $28,700,000, such decrease being the result of certain
economies in design and construction under the plan as now proposed.



Also, since local interests would be required to reimburse the United
States for the project costs allocated to water supply, currently
estimated at $10,185,200, the net cost to the United States for the
Laneport Reservoir project would be $15,014,800, or $13,685,200 less
than now estimated, .

5. In view of all the foregoing, 1 recommend that the project
for Brazos River and Tributaries, Texas, be modified by the asddition
of North Fork and South Fork Reservoirs on the North Fork and South
Fork, respectively, of San Gabriel River for flood control, water
supply, fish and wildiife, and recreation; and, that such reservoirs
be constructed and operated in conjunction with the suthorized Lene-
port Reservoir as now proposed, generally in accordance with the
plen of the District Engineer and with such modifications thereof
as in the discretion of the Chief of Engineers may be adviseble,
at an estimated increase in cost of $20,250,000 for Federal construc-
tion end an increase of $134,300 anmually for operation, maintenance,
and replacements; provided that local interests will: (a)} At the
gppropriste time, conswmmate the necessary agreements and assurances
for repayment of the project costs allocated to the water supply
function in accordance with the terms of the Water Supply Act of
1958, ss smended, these costs presently estimated at $10, 077,000
for construction and 62,500 annually for operation, maintenance,
and replacements; and, (b) Hold and save the United States free
from water rights claims resulting from construction and operstion
of the reservoirs, .

The ultimate net costs to the United States for the reccmmended
modification are estimated at $10,173,000 for construction and
$71,800 ennually for operation, maintenance, and replacements.
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GORPS OF ENGINEERS, U. S. ARMY
BOARD OF ENGINEERS FOR RIVERS AND HARBORS
WASHINGTON 25,D.G

"ENGER , 24 January 1962

SURJECT: San Gabriel River Wetershed, Texas

TO: - Chief of Engineers
Department of the Army

. 1. Authority.--This report is in response to the following
resolution adopted 29 July 1955:

Resolved by the Committee on Public 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 Brazos River and
fTributaries, Texas, printed in House Document Numbered
535, Eighty-first Congress, second session, with a view
to giving further study to the location of the Laneport
Reservoir on San Gabriel River and to determine if =
change in the site of this reservoir from that recom-
mended is advisshle at this time.

It considers the desirability of substituting one or more suitable
dams and reservoirs in the San Gabriel River watershed for the
authorized Laneport project for flood control, water congervation,
and related water uses,

2. Basin description.--The San Gabriel River watershed is in
east-central Texas immediately north of Austin. It has a length
of about B0 miles, a maximum width of 26 miles, and an area of
about 1,319 square miles. It extends generally in a west-to-east
direction from the eastern part of the Bdwards Plateau, a segment
of the Great Plains, across the Balcones escarpment, at about its
midpeint, into the West Gulf Coastal Plain. Average annusl pre-
cipitation over the watershed varies from 29 inches in the head-
waters to 35 inches at the mouth, with a welighted average of 32
inches. The mean annual evaporation rate from a free water surface
in the watershed ig about 55 inches. The San Gabriel River is
formed hy its North Fork and South Fork at Georgetown, Texas, and
flows eastward about 62.5 miles to its Jjunction with the Little
River, a tributary of Brazos River. Its important tributaries are
listed below:
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San Gabriel Drainage ares

Tributary ' (river mile) (square miles)
North Fork 62.5 263
South Fork 62.5 126
Berry Creek 57.8 124
Willis Creek 29,7 80
Brushy Creek 5.2 510

Channel capacity of the river varies from about 6,100 cubic feet per
second in the downstream 17 miles to 8,000 cubic feet per second
.in the next 13 miles to the Laneport Dam site,

3. The population of the three counties encompassing the
watershed was 66,643 in 1960, inciuding 23,371 in its six largest
communities. The economy is based primarily on- farming, ranching
and diversified industries,

4, Existing improvements,--The authorized, but unconstructed,
Laneport Dam and Reserveoir at mile 29.7 on San Gabriel River is one
of eight such projects in the Brazos River basin plarmed to operate
as a system for flood control and other water-related purposes.
Pertinent data relative to the other seven reservoirs are given in
the following tabulation:

: : Miles
Project : : above Status

: Stream ! mouth
Whitney : Brazos River : 4h2  : In operation
Belton : Leon River : 17 : In operation
Waco _ : Bosque River : 5 : Under construction
Proctor : Leon River : 239 : Under construction
Stillhouse Hollow : Lampasas River : 15 : Planning underway
Ferguson : Navasota River : 36 : Not started
Somerville : Yegua Creek : 20 : Planning underway

The Soil Conservation Service, Department of Agriculture, has con-
structed 21 small reservoirs, and plans construction of 37 others
as well as sbout 42 miles of channel improvement, in the Brushy

- Creek basin. That agency has received applications for sssistance
in watershed improvements in the basins of the North Fork, South



Fork and lower main stem of San Gabriel River. Fifty-nine small
reservoir sites have been preliminarily investigated, of which 22
are on the North Fork, 14 on the South Fork, and 33 on tributaries
of the San Gabriel River between Georgetown and the proposed Lane-
port Reservoir, but no detailed planning has been initiated. There
are no existing flood-control improvements or water-conservation
reservoirs constructed by local interests in the San Gabriel River
watershed.

5. Water-resource problems.--Floods occur on the San Gabriel
River at any time of the year and contribute substantially to flood-
ing in the lower. Brazos River. The minimum channel capacity in the
lower Little River is about 10,000 cubic feet per second, and that
of the lower Brazos River is 60,000 cubic feet per second. During
the 48-year period, 1903-1950, inclusive, 25 floods occurred which
produced peak dilscharges at the Richmond gage ranging from 78,800
to 300,000 cubic feet per second. The parts of the Little River
and Brazos River flood plains affected by flood flows from San
Gebriel River congist of about 1,080,000 acres, of which 598,000 are
improved agricultural lands, 480,000 acres are unimproved grazing
lands, and 2,552 acres are in several communities along the reach.
The valve of property in these reaches, based on July 1961 prices,
is estimated at over $350 million. Average annual damages in the
reaches, assuming none of the eight authorized projects in operation,
are estimated at $9,703,300. Construction and operation of the
eight authorized reservoirs would prevent average annual damages
estimated at $4,117,000. Of this benefit, $1,382,300 would be at-
tributable 4o the suthorized laneport Reservoir on Ban Gabriel River.

6. In connection with the studies for this report, the United
States Public Health Service prepared a report on the alternative
cost of conservation storage and on the existing and future needs
of municipal and industrial water supply in the area which could be
gserved by storage in the San Gabriel River watershed., The service
ares extends from the vicinity of Waco tc the Freeport-Velasco area,
generally within the Brazos River basin. The report shows that the
usage 1n the service area in 1958 was about 228 million gallons per
day and that the needs in the year 2010, exclusive of return flow
for reusage, is estimated at 1,102 million gallons per day. In
comparison, the report shows the estimated yield from existing and
proposed sources (exclusive of the reservoirs being investigated 1n
this report) to meet the need in the year 2010 as 603 million gallons
per day, including 117 million gallons per day from ground water.
Because of the indicated future shortage of water in the area, a
demand exists for the maximum feasible amount of municipal and



industrial water-gupply storage that can be economically developed
in the lower Brazos River tributary system. .

7. Improvements desired.--In addition to the desire of
Btate suthorities for improvements for flood control, water conser-
vation, and allied purposes in the San Gabriel River, Little River,
and Brazos River valleys, representatives of the cities of Taylor,
Georgetown, and Granger have requested consideration of upstream
reservoirs to extend flood control to the vicinity of Georgetown,
Texas, and to provide conservation storage where it would more
economically serve the water-supply needs of the areas downstream.
Landowners within the project limite of Laneport Reservoir are
opposed, to 1ts econstruction on the grounds that it would remove
from use highly developed agricultural lands. Landowners in the
areas downstream from the Laneport site are opposed to elimination
of the reservoir on the grounds that the alternate upstream reser-
voilrs would not provide sufficient flood protection in the lower
~ Ban Gabriel and Little River valleys.

_ 8. Improvements considered.--After consldering various

scales of development at alternative dam and reservoir sites on
the North and South Forks of San Gabriel River and on Berry Creek,
and various combinations of such improvements, including the
authorized Laneport project, the District Engineer reports that
the most suitable plan for the San Gabriel River watershed and the
Brazos River basin would c¢onsist of the Laneport project, modified
to increase the suthorized water-supply storage, and a multiple-
purpose reservoir on each of the North and South Forks of San
Gabriel River immediately upstream from Georgetown. He finds that
the authorized storage for flood control in the Laneport project
should not be changed, and provides for three-stage construction of
the Laneport, North Fork, and South Fork Reservoirs in that order.
The North Fork and South Fork Reservoirs would be constructed as
the need for water supply develops. As each of the second and third
stages are completed, a part of the flood-control storage at lane-
port would be transferred to the upstream reservoirs and the vacated
storage at Laneport reallotted to water-supply storage, as shown in
the following tabulation:




Storage, 1,000 acre-feet :
: Laneport " : North Fork : South Fork :Water
Stage of : Flood : Water : Flood : Water : Flood :Water :yleld
development: Control : Supply :Control: Supply :Control:Supply: (MGD)

1st (1970) : 236.1 ; 68.1 Coee e : - ¢ ;24.6
ona (1985) @ 161.1 ¢ 17,9 :87.9 & 126.7 i -- & - :38.8
3rd (1990) : 116.5 : 193.2 : 87.9 126.7 : 45.5 : 89.0 :45.2

.
»

a
El

9, The District Engineer estimates the first cost on the
basis of July 1961 prices, and the economics of the improvements
based on 50-year periods of analysis, as shown in the following
tabulation. The first costs and annual costs of operation, mein-
tenance, and major replacements allocated to flood control, recre-
ation, and fish and wildlife would be assigned as Federal costs,
and those allocated to water supply would be assigned as non-
Tederal costs to be repaid in accordance with the Water Supply Act
of 1958, as amended.

North +  South

Ttenm : Laneport : Fork : Fork : Total
First cost :$25, 2k, 000 :$12,610,000 :$7,660,000 :$45,51%,000
" {includes presuthori- : : : 3
zation study costs) : (4k4,000): (10,000):  (10,000): (64, 000)
Annual charges ;1,072,700 ¢ 5h4, 000 @ 351,900 : 1,968,600
Annual benefits . 2,777,200 @ 1,466,300 : 836,300 : 5,099,800
Benefit-cost ratio : 2.6+ 2.7 2.4 % 2.6

The District Engineer recommends modlfication of the authorized
project for Brazos River and tributaries, Texas, to provide for im-
provement of the San Gabriel River and its North and South Forks, in
accordance with his plan, subject to certain conditions of local co-
operation. The Division Engineer concurs.

10. Public notice.-~-The Division Engineer issued a public
notice stating the recommendations of the reporting officers and
affording interested parties an opportunity to present additional
information to the Board. Several hundred communications were re-
ceived, the majority of which were from opponents of the proposed
Laneport Dam and Reservoir. The Board has given careful consider-
ation to the communications received.




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

11. Views.-~The Board of Engineers for Rivers and Harbors
concurs in general in the views and recommendations of the reporting
officers. The Board nctes that the waters of the Brazos River in-
crease in salt content progressively upstream to the extent that
much of the stream flov is of mediocre to poor quality for municipal
and industrial uses and that, in contrast, the water in the San
Gabriel River watershed is of good quallty for such purposes. It
further notes that the 50-yesr outlook for municipal and industrial
water-supply needs in the area are estimated at 1,102 million gallons
per day, whereas the known sources in the area, exclusive of the pro-
posed reservolrs on the San Gabriel River, can supply only about 603
million gallons per day. Accordingly, the Board agrees that the San
Gabriel watershed should be developed for the maximum practicable
economic water-conservation storage. The basin plan is properly for-
mulated, is economically justified, and the requirements of local co-
operation are appropriate, except that local interests should be
required to hold and save the United States free from water-rights
claims due to construction and operation of the proJject. On the
basis of present estimates, the costs for the various phases of
development would be apportioned as shown in the following table!:
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COST APPORTIONMENT
{Thousands of Dollars)

Ttem :1st Stage :2nd Stage :3rd Stage

LANEPORT :

" Construction costs - : Co : ,
Federal : 18,202.0 : 16,791.0 : 15,014.8
Non-Federal ' : 6,998.0 :  8,409.0 : 10,185.2

Total ¢ 25,200.0 3 25,200.0 : 25,200.0
4 ko4

Percent non-Federal ¢ 27.8 : 33,
Annual operation, malntenance,. :
and replacement - :

Federal ; 65,1

Total : 1
Percent non-Federal : 36.

9 : A
8 32.0 35.6
i 7 :  100.7

63

Non-Federal : 36
00 QO :

5 8+ 35.b

NORTH FORK:
Construction costs - : : :
Federal - : : 6,368.0 :

6,
Non~Federal : T 6,232.0 1 6,
Total : : 12,600.0 : 12,
Percent non-Federal : : 45,5 ;. 49,
Annual operation, maintenance,. : :
and replacement -
Federsal
Non-Federal

Total :
Percent non-Federal : : L5,

—~Jk
O Ol
wlohn—l

=
osay
L

SOUTH FORK:
Construction costs - : : :
~ Federal : : : 3,814.0
Non-Federal : : ' :3,836.0
Total ' : : : T7,650.0
Percent non-Federal : : : 50.1
Annual operation, maintenance,: :
and replacement - : :
Federal : - : 3
Non-Federal : : : 30.

Total : : : 6L, 1

. Percent non-Federal : : : h8,2
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12. Recommendsations.--The Board therefore recommends:

a. That the authorized project for Brazos River and
tributaries, Texas, be modified to provide for modification and
immediate ¢onstruction of the authorized Laneport Reservoir as
the first-stage unit, and the subsequent construction of the
North Fork and South Fork Reservoirs as second- and third-stage
units, respectively, to provide for controlled storage of 331,900
acre~feet at Laneport, 221,600 acre-feet at North Fork, and
138,500 acre-feet at South Fork, each for flood centrol, water
supply, fish and wildlife, and recreation; and

b. That the foregoing be accomplished generally in
accordance with the plan of the District Engineer and with such
modifications thereof, including reasonable adjustments in the
. storage capacity for water supply and other purposes, as in the
discretion of the Chief of Engineers may be advisable, at an esti-
mated cost for the ultimate development of $45,450,000 for con-
struction and $235,000 annually for operation, malntenance, and
major replascements, of which $25,200,000 and $100,000, respectively,
would be for the laneport Reservoir: Provided that, prior to con-
struction of each reservoir, local interests give agsurances satis--
factory to the Secretary of the Army that they will:

(1) Pay the United States in accordance with the
Water Supply Act of 1958, as amended, the first costs and the
annual operation, maintenarice, and replacement costs allocated to
municipal and industrial water-supply storage, presently estimated
‘at $20,262,000 and $98,000, respectively, for the ultimate develop-
ment, of which $6,998,000 and $36,800, respectively, would be for
the first-stage Laneport development; and

(2) Hold and save the United States free from all
water-rights claims resulting from congtruction and operation of
the projects.

FOR THE BOARD:

Vet A

KEITH R. BARNEY
MaJor General, USA
Chairman
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REPORT OF THE DISTRICT ENGINEER

REVIEW OF REPORTS
OoN
BRAZOS RIVER AND TRTIBUTARIES, TEXAS
COVERING
SAN GABRIEL RIVER WATERSHED

SYLLABUS

The District Engineer finds from his investigations that major
floods originating on the San Gabriel River watershed cause a flood
problem within the investigated flood plain reaches on the San Gabriel
River downstream from the vieinity of Georgetown, Texas, and augment
appreclably the flood conditions within the lower reaches of the Little
and Brazos Rivers; and that an important water supply problem exists
throughout the lower Brazos River Basin, including the San Gabriel
River area. He concludes that certain of the flood and water supply
_problems can best be solved at this time by the modification and
construction of the Laneport Reservolr in conjunction with the
construction of the North Fork and South Fork Reservoirs in stages in
lieu of the authorized Laneport Reservoir project. He concludes
further that there is an immediate need for the Laneport Reservolr
project on the San Gebriel River as the initial and primary unit for
flood control purposes, but containing sufficlent water conservation
storage for present water supply needs; that the North Fork and South
Fork Reservoirs should be constructed as second-stage and third-stage
units at such time that additional water conservation storage is
needed; that these reservoirs are fully Justified as units in the
system of authorized reservoir projects for flood control, water
conservation, and allied purposes in the Brazos River Basin.

Accordingly, the District Englneer recommends that the authorized
project for Brazos River and tributaries, Texas, be modified to pro-
vide for construction of the Laneport, North Fork, and South Fork
Reservoir projects in stages, substantially as outlined in this report,
at an estimated additional Federal construction cost to the United
States of $16,750,000 and an increase of $171,300 in annual mainte-
nance 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. S. ARMY ENGINEER DISTRICT, FORT WORTH
" CORPS OF ENGINEERS
FORT WORTH, TEXAS
October 16, 1961

SUBJECT: Review of Reports on Brazos River and Tributaries, Texas,
Covering San Gabriel River Watershed

THRU: Division Engineer
U. 8. Army Engineer Division, Southwestern
Dallas, Texas

TO: Chief of Engineers
Department of the Army
Washington, D. C.

INTRODUCTION

l. AUTHCRITY.- This report is submitted in response to the
following congressional resolution adopted July 29, 1955:

"Resolved by the Committee on Public 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
Brazos River and Tributaries, Texas, printed in House Document Numbered
535; Eighty-first Congress, second session, with a view to giving -
further study to the location of the Laneport Reservoir on San Gebriel
River and to determine if a change in the site of this reservoir from
that recommended is advisable at this time."”

2o SCOFE.~ This review report authorized by the above-cited
resolution considers the desirability of modifying the authorized plan
(the Lsneport Reservoir project} for flood control, water conservaticon,
and related purposes on the San Gabriel River watersghed. This report
includes a reinvestigation of the aunthorized Laneport Reservoir project
on the San Gabriel River to determine its adequacy and desirability
with respect to location, size, and purpose, and in comnection there-
with, to determine the advissbility of constructing an alternate dam
and reservoir project in lieu of or in combination with the presently
authorized project. This report is limited to the investigation of
improvements on the San Gabriel River watershed, with consideration
given to other streams and watershed areas only to the extent neces-
sary to develop complete economic analyses for the plans under study.

3. OSUMMARY OF STUDIES.- During the preparation of this report,
detailed field surveys were made to permit comsideration of alternate
dam and reservoir sites and determination of the most practicable plan
of improvement. Field surveys consisted of establishing highwater
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marks for the floods of April-June 1957 and prior floods, delineating
the flood plain, conducting topographic surveys to obtain necessary
valley sections and dam site profiles; subsurface explorations
consisting of 8 borings at investigated upstream dam sites to deter-
mine subsurface conditions and the availability of comstructicn
materials, and conducting an economic survey to determine the
character and wvalue of the physical property in the flood plains

and the dameges resulting from floods. Office studies consisted of
analyses of hydrologic, hydreulic, and economic data; engineering
studies to develop alternate feasible plans of improvement, and
determinations of costs and henefits for various plans of improvement
investigated.

4. A public hearing was held at Georgetown, Texas, on Msrch 19,
1958, as discussed in paragraph 33. Also, during the investigation,
the District Engineer made a reconnaissance of the area under inves-
- tigation end held conferences with local interests to discuss the
plans of improvement being considered and the probasble requirements
of local cooperation.

5. The Soil Conservetion Service, Department of Agriculture, hae
been suthorized under the Watershed Protection and Flood Prevention
Act, Public Law 566, as smended, to undertake a planned program of
runoff and waterflow retardation and soil erosion prevention on the
Brushy Creek subwatershed, a principal tributary area of the San
Gebriel River watershed. In addition, the Soil Comservation Service
has received applications for planning assistance on the North San
Gabriel River, the South Sen Gebriel River, and the lower San Gabriel
River watershed. During the investigation, the plamning of the Corps
of Engineers and Soill Conservation Service was coordinated at field
level.

6. REPORTS REVIEWED.- This report is a review of the compre-
hensive "Report on Survey of Brazos River and Tributaries, Texas,
Oyster Creek, Texas, Jones Creek, Texas,” printed as House Document
" No. 535, 8lst Congress, 2d Session. The reports contained in House
Document No. 535 recommended improvements for the Brazos River Basin
which included the Laneport Reservoir project on the San Gabriel River.
The recommended improvements contained in House Document No. 535 were
suthorized by Congress in Public Law 780, 834 Congress, 2d Session.

The reports under review in House Document No. 535 are the only prior
reports concerned with flood control on the San Gabriel River. In
partial response to congressional suthorizations for preparation of
the comprehensive report covering the Brazos River Basin, two interim
reports were previously prepared covering Whitney Dam; on the Brazos
River, Texas; and Leon River, Texas. The reports are printed as House
Dociment No. 390, 76th Congress, lst Session, and House Document No. 88,
81st Congress, lst Session, respectively. Congressional action taken
on the above three reports resulted in authorization of a system of
eight reservoirs for flood control and allied purposes and of three
local flood protection projects in the Brazos River Basin. The name,
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location, and status.of the authorized projects are shown in the
following-tabulation: .

?rogect 3 Location Status

o«

House Document No. 390, 76th Congress, lst Session

Whitney Reservolr ' ‘Brazos River Authorized -
T -7 . constructed and
in operation

House Document No. 88, 8lst Congress, lst Session

Belton Reservolr =~ Leon River Authorized -
o ‘ constructed and
L ' in operation
Local flood protection Fastland, Texas
works _ N.Fork ILeon River Authorized

House Document No.-535,'813t Congrees, lst Session

Waco Reservolr | Boeque Rlver Authorized - under

. construction
Proctor Reservoir - Leon Rilver ‘Authorized - under
, ‘ construction
Stillhouse Hollow o
Reservolir (formerly , ' Authorized - advance
Lempasas Reservoir) Lampasas River rlanning initiated
Laneport Reservoir . San Gabriel River Authorized
Somerville Reservolr = Yegua Creek  Authorized - advance
: . planning initiated
Ferguson Reservoir Navasota River Authorized
Modification of Belton . o ‘
Reservoir Leon River Authorized
Local flood protection Lampasas, Texas v '
works . Sulphur Creek © Authorized-
Local flood protection Burleson County
works ' '~ Improvement Dia-
trict No. 1 -
Brazos River Authorlzed
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DESCRIPTION

7. GEOGRAPHY.- The San Gabriel River watershed 1s located in
the south central portion of Texas and immediately north of Austin,
Texas, a8 shown on plate 1. The San Jabriel River watershed is a
principal tributary area of the lower Brazos River Basin. The water-
ghed is bounded on the north by the Lampasss and Little River water-
gheds of the Brazos River Basin, on the west and southwest sides by -
the Colorado Rlver Bagin, and on the south by the Yegus Creek water-
shed of the Brazos Rlver Basin. The San Gabriel River watershed has
a total length of about 80 miles, a maximm width of about 26 miles,
and an area of about 1,319 square miles. The watershed includes large
portions of Burnet, Williamson, and Milam Counties and small portions
of Bell and Travis Counties. Taylor, Georgetown, Granger, Round Rock,
. Thorndale, and Rockdale are the principal urban centers on the water-
ghed. The component drainage areas of the watershed are shown on

plate 2. : _ : .

8., PHYSIOGRAPHY.- The San Gabriel River watershed is divided
into two physiographic areas by the Balcones escarpment, whieh crosses
the watershed about L or 5 miles east of Jeorgetown. The watershed
ares east of the Balcones escarpment is a part of the West Gulf Coastal
Plain sectidn of the Coastal Plain province, the latter being a part
of the Atlantic Plain major physiographic division. The watershed-
areca west of the Balcones escarpment is clogsified as part of the
Central Texas section of the Great Plains province which are subdivi-
glons of the Interior Plains major physiographic division.

: 9. prographically, the watershed area east of the Balcones
escarpment is rolling or hilly with little or no timber on the hills.
The general land elevations for this area vary from about 750 feet
near the escarpment line to about 300 feet near the confluence of the
San Gabriel and Iittle Rivers. The watershed area west of the Balcones
escarpment is s plateau and timbered area, having generally rugged
topography and containing steeply eroded hille, spurs, knobs, and
eacarpments: The valleys in this portion are narrower then in the
other portion of the watershed. lLand elevations vary from about 1,800 -
feet along the western divide to about 750 feet at. the Balcones escarp-
- ment area.

10. SOILS.- Soils in the San Gabriel watershed are mostly of the
Grand Prairie, Blackland Prairie, and Post Oak classifications, anﬂ are
generally black, brown, or dark gray, and friable.

11. GECLOGY.- ‘The watershed lies within the outerops of the
Lower Cretaceous, Upper Cretaceous, and Eocene strata. The Balcones
escarpment 1s crossed by the San Gabriel River approximately 4 to 5
miles east of Georgetown, and the north-northeast strike of the fault
bisects the watershed. Proceeding downstream from their origin in the
western portion of the watershed, the headwater tributaries traverse
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the Fredericksburg and Trinity groupe of the Lower Cretaceous strata
to the immediate vicinity of Georgetown; thence the San Gabriel River
traverses the younger Washita group of the Lower Cretaceous to the
major fault line escarpment east of Georgetown. East of the Balcones
ffault, the San Gabriel River traverses in consecutive order the
Eagle Ford, Austin, Taylor, and Kemp formations of the Upper Creta-
cecus strata to about river mile 10.9, thence the Kineaid, Wills
Point, and the Wilcox groups of the Eocene strata. The outerops
consist principally of marls, shales, limestones, chalks, and clays.

12. STREAMS.- The San Gabriel River is formed by the North
Fork end the South Fork of the San Gabriel River, which have their
origin in Burnet County. The North and South Forks of the San Gabriel
iver flow from their origin in an easterly to southeasterly direction
or distances of about 46 and 39 miles, respectively, to thelr con-
fluence at about river mile 62.5 of the San Gebriel River at Georgetown,
Texas. The San Gabriel River then flows easterly to northeasterly to
river mile 5.2 where it is Joined by Brushy Creek, another principal
tributary. Thence, $he San (abriel River flows easterly to Join the .
Little River at mile 44.3. The Little River flows northeastérly to join
the Brazos River at mile 315.8.. Other important tributaries are
Berry Creek,which 1s confluent with the San Gabriel River at river
mile 57.8, just east of Ceorgetown, and Willis Creek, which is con-
fluent with the San Gabriel River at river mile 29.7, at the Ianeport
Dam site. The San Gabriel River is affected by backwater from flood
flows on the Little River as far upstream as about river mile 7.3.
The average stream bed slopes of the San Gabriel River, North Fork
and South Fork of the San Gabriel River, and Berry Creek are about
6, 17, 21, and 13 feet per mile, respectively. The channel capacities
of the streams within the investigated reaches are given in paragraph
21. The natural profiles of the investigated veaches of the San .
Gabriel River and its tributarles are shown on plates 3 and L,

13. ECONOMIC DEVELOPMENT.- The economy of the San Gabriel
watershed is based on farming, ranching, and diversified industries.
In the upstream portions of the watershed, in Burnet County, and in
Williamson County upstream from the confluence of the North and South
Forks of the San Gabriel River, the economy is based on ranching
supplemented by farming with some oll production and grephite mining.
However, the entire watershed is a farming and ranching area.  Prin-
cipal farm crops in the watershed include ocats, corn, grain sorghums,
cotton, wheat, hay, and black-eyed peas. Livestock raised include
beef cattle, dairy cattle; sheep, goats, poultry, and swine. In the
downstream portion of the watershed, farming and livestock raising
are better belanced with menufacturing industry than they are in the
upstream portion of the watershed. OQutstanding mineral deposits in
the area are graphite, lignite, granite, and limestone. The menu-
facturing industries include oll production, limestone quarrying,
cottonseed oil and feed milling, bedding and school furniture pro-
duction, poultry packing, lignite mining, brick production; graphite
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mining, and aluminum production. The Aluminum Company of America owns
and operates one of the largest aluminum plants in the United States
near Rockdale in Milam County.

1k. Pertinent bus1nesé'information for the three-county area of
the San Gabriel watershed for the year 1956 is glven below:

Income $66, 598,000
Manufacturing value 25,252,000
Wholesale sales 25,204,000
Retail sales . 63,405,000

‘The watershed is servéd by transportation facilities congisting of
gseveral alrports, four rallroads, and a network of Federal, State,
and county highways. ‘

. 15. Population dﬁta for the San Gabriel watershed, based on the
1950 census and preliminary figures of the 1960 census are shown in
the following tabulation:.

fﬁem- R ‘ ' 1950‘¢ensus‘ , 1969<Ceﬁsus.
Counties: . - . : l‘ o
Burnet o 10,356 9,126
Milam | . eg;gss | S aa,lgg
Williamsoh 38, 52 35,3
- Total o 12,79 ' ggjg;g
Cities: S : | | . ‘ | : |
Taylor 9071 ‘ 9,564
Georgetown 4,951 5,210
Granger - 1,637 - C 1,338
Round  Rock 1,438 1,857
Thorndale , ' 855 - 953
Rockdale = 2,321 L, bhT




CLIMATOIOGICAL, RUNOEF,AAND FLOOD DATA

16. CLIMATOLOGICAL DATA.- The San Cabriel River watershed has
a temperate climate characterized by hot summers and cool winters:
Freezing temperatures and snowfall are experienced occasionally along
with the passage of cold high-pressure air mssseg from the northwest-
ern poler regions and the continental western highlands. The mean
annual temperature in the watershed is ebout 68 degrees Fahrenheit.
Temperatures in and near the watershed have ranged from a maximum of
114 degrees to a minimm of minus 12 degrees. January, the coldest
month, has an average minimun daily temperature of 38.3 degrees. August,
the warmest month, has an average maximum daily temperature of 97.1
degrees. The average length of growing season between killing frosts
is about 238 days. :

17. FPRECIPITATION.- The mean annual precipitation over the San

Gabriel River watershed is about 32.3 inches, and various from about

29 inches in the headwater region to about 35 inches in the lower part
of the watershed. Extremes in annuval precipitation on the watershed
have ranged from a minimum of 12.13 inches reccrded at Liberty Hill in
1954 to a maximum of 60.03 inches recorded at Georgetown in 1919. The
normal seasonal distribution of rainfall over the watershed is generally
favorasble for agricultursl purposes, with the heaviest rainfall occur-
ring during the period April through June. Flate 5 shows the location,
type, and period of record cf precipitation stations in and adjacent to
the San Gabriel River watershed; the isohyets of mean annual precipita-
tion; end the mean monthly precipitation at Taylor, Burnet, and Cameron.

18, STORMS.- The San Gabriel River watershed lies withiu an area
of high storm rainfall. The storms thet cause precipitation on this
watershed are of three general types: (1) thunderstorms; (2} fromtal
storms; and (3) cyclonic storms, originating in the tropics of the
western Gulf of Mexico. The greatest storms of record that have been
experienced on the San Gabriel River watershed are of the frontal type.
The major flood-producing storms that have occurred over the San Gabriel
River watershed are those of December 1-5, 1913; September 8.10, 1921;
April 23-26, 1957; and Cctober 1-k, 1959. Ischyetal maps and typical
mass curves of precipitation for these major watershed ztorms are shown
on plate 6. The storm of September 8-10, 1621, was centered at Thrall
2N in the San Gabriel River watershed. The average depth of precipita-
tion over the watershed during the 1921 storm was about 24 inches.

19. EVAPORATION.- The mean annual evapcration rate from a free
water surface in the San Gabriel River watershed is sbout 55 inches,
based on measurements by the Texas Agricultural Experiment Station at
Temple, Texas. h

20. RUNOFF.- B8Streamflow records are available from two stream-
gaging stations on the Ban Gabriel River. The locations of thesge
stream-gaging stations are shown on plate 2, and the annual runoff
data for the stations are summarized in the following tabulation:
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- - :Dralnage: Period of record : Annual runoff (inches)
Gaging ¢ area :From : To :Length :Maximum:Minimum: Mean
station s (sq.mi.): : s{yr-mo); (1) : (1)

Georgetown {(2) 390 193% 1959 @ 25-0 . '17._36‘ 0.10 li.;hl'
Circleville 589 192h 1934 10-8  7.20 0_.83, 3.37

(1) Water year.

(2) Records are also available for the period February 1924 through
August 1925 at former gage location upstream, drainage area 389
square miles

2l. GHﬁNNEL CAPACITY. - Ghannel-capacitiea on ‘the San Gabriel
River watershed are as follows: 6,100 second=feet from the mouth to
river mile 17.0; 8,000 second-feet from river mile 17.0 to Laneport
Dam site; and 10, OOO second-feet from Laneport Dam site to. the North‘
Fork, South Fbrk, and Berry Creek Dam sites. During the floods of
April-June 1957, April-May 1958, and October 1959, it was found that
the channel capacity on the Little River in the reach represented by
the Cameron gage was only 6,000 second-feet. However, this lqw
channel capacity is localized and causes flooding on certain sloughs
along the Little River near the mouth of the San Gabriel River. With
the exception of this area, the minimum channel capacity in the reach
represented by the Cameron gage is 10,000 second-feet. It was pro=-
posed in Design Memorandum No. 5 on Stillhouse Hollow Reservolr,
General, dated March 1960, to improve the channel within this area so
ag to increase the capacity to about 14,000 second-feet above and
18,000 second-feet below the mouth of the San Gabriel River. The
minimum channel capacity on the Lower Brazos River below the mouth of
the Bosque River is 60,000 second-feet in the vicinity of East
Columbia, about 61 miles downstream from Richmond. _

~ 22. FLOODS.- The topography of the San Gabriel River watershed,
the character of the soil, and the nature of the rainfall in the area
are conducive to rapid runoff and sherp-crested flood. hydrographse.
Such floods occur frequently and at almost any time of the year. Baaed
on historical and recorded flood data, the maximum known flood in the
vicinity of the gaging station on the San Gabriel River at Georgetown

oceurred in September 1921. - This flood produced e pesk discharge of
160,000 second-feet, as determined by indirect methods from highwater
marks. The maximum flood during the period of record at the Georgetown
gage was that of April 1957, with a peak dlscharge of 155,000 second-
feet. It is estimated that this peak discharge would be reduced to
135,000 second-feet at the Laneport Dam site. During the flood of
April 1957, the U. 8. Geological Survey made indirect determinations
of peak discharges on the North and Bouth San Gabriel Rivers. These
peak discharges and the drainage areas above the polnts of measure-
ment are as follows: North San (abrlel River, 102,000 second-feet, . .

20



240 square miles; South San Gabriel River, 78,800 second-feet, 120
square miles. The isohyetal maps and mass curves of rainfall for
‘the Beptember 1921 and the April 1957 storms (plate §) show a greater
volume and higher intensity of rainfall above the Georgetown gage in
1921 than in 1957. This would indicate the peak discharge produced
by the 1921 storm would have been considerably greater than that Pro-~
duced by the 1957 storm. This difference was taken up with the U. 8.
Geologlcal Survey at Austin, Texas. The Geologlcal Burvey ipndicated
that both the 1921 and 1957 peak discharge determinations were made
by indirect methods and were based on high water marks. The maximum
stages reached were 36.1 and 3k.1 feet during the 1921 and 1957
floods, respectively. The Geological Survey considered the accuracy
of the two determinations was comparable, and the pedk discharges
as determined for the two floods were adequate as published. The

- 'maximum flood during the pericd of record at the Circleville gage on
 the San Gabrlel River was that of May 1929 with a peak discharge of
53,400 second-feet and a peak stage of 34.20 feet. Peak discharges:
for the floods of September 1921 and April 1957 at Circleville are
uninown. However, historical information indicates that these floods
reached maximum stages of 40.6 and 37.5 feet, respectively, in the
vicinity of the gage. The following tabulation gives the peak dis-
charges in second-feet and volumes in acre-feet for the larger floods
occu§ring during the period of record at the Georgetown gage (1934~
1959): ; ' :

‘Flood date Peak discharge (cfs) Volume (ac-ft)
September 15-24, 1936 32,400 0 7 - 20,400
June 29-July 11, 1940 . 34,500 ' 535300
November 22-30, 1940 30,000 58,700
June 6-11, 1944 ‘ 37,500 ' 16,400
April 22-26, 1957 155,000 . 65,200

October 4-6, 1959 ' 71,500 . . 88,500
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FLOODED AREAS AND FLOOD DAMAGES

23. AREAS INVESTIGATED.~- The areas investigated in detail for
the preparation of this report consist of the flood plain of the San
Gabriel River from North and SBouth San Gabriel Dam sites to the mouth,
the flood plain of Berry (Creek from the Berry Creek Dam site {to the.
mouth, the flood plain of the Little River from the mouth of the San
Gabriel River to the mouth of the Little River, and the flood plein
0f the Brazos River from the mouth of Little River to the mouth of
the Brazos. For convenlence in analyzing the property values and
damages and estimating the benefits creditable to the recommended
improvements, the flood plaine were divided into reaches as shown an
plates 7 and 8 and in tables 1 and 2. :

2. CHARACTER OF FLOODED AREAB.w The flood plain areas inves-
tigated total 1,107,569 acres, of which 2,924 acres are urban or
suburban and 1,104 645 acres are improved lands (crop and pasture)
and unimproved grazing lands. The land acreage and classification
of each reach are shown in table 1.

25. The flood plains ‘of the San Gabriel River, the Little River
below the mouth of the San Gabriel River; and the Brazos River below
the mouth of the Iittle River are devoted principally to agriculture.
Urban damages occur at Georgetown, Camerons Hearne, Rosenburg,
Richmond, Brazoris; Sugarland, West Columbia, East Columbia, and
other communities. Qther property subject to damege within the flood
Pplain studied in this report includes transportation facilities,
utilities, oil fields, sulphur mines, water supply facilities, sand
and gravel plants, and rural churches and schools. The total valneV
of physical property in the flood plains is estimated at about
$362,991,300, based on July 1, 1961, price levels. These valuations
are sumiarized in table 2 and are shown in detail in tables Qh through
33 in appendix II.

26. FLOOD DAMAGES. ~ ' The authorlzed Laneport Reaervoir projeﬁt ia
a unit of an elght-reservoir system consisting of Whitney, Belton,
Waco, Proctor, Stillhouse Hollow, Somerville, Ferguson, and Laneport
Reservoirs, authorized for flood control and allied purposes in the
Brazos River Basin. The total flood plain area which will recelve
protection by the sysitem of reservoirs is about 1,343,350 acres.
The total damages that would be caused by a recurrence of the maxi-
mum flood of record in the reaches of the Brazos River and tributaries
to receive protection from the propcsed system of reservoirs is
$108,556,800. These damages are based on a condition assuming that
none of the eight authorized flood control reservolrs in the Brazos
River Basin are 1ln operation; but that all other developments and
price levels are those existing as of July 1, 1961l. - Under these
conditions, the average annual damages for this area are estimated
at $14,879,000.
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TAELE 1

LAND AREAS IN THE FLOOD PLAIN

Land ares in acres

: ; Agricultural ¢ Urban or
: : IR ¢ suburban &:
Reach :  River mile : Improved : Unimproved : rural : Total
: From ;: To : grazing :development: u
| San Gabriel River
- 4LON : : : :
2 k78 29.7 5,705 6,361 372 - 12,438
1 29.7 73 8,257 5,361 - 13,618
Total San Gabriel ‘
River 13,962 11,722 372 26,056
Berry Creek
1 6.7 1.1 445 439 L e 88l
Total Berry Creek hh5 439 - a8k

Little River

2 48.9 15.0 29,266 4,319 - 33,585
‘Total Little River 29,266 L.319 - 33,585

Brazos River

317.9  24k9.9 - 129,992 27,432 2h5 157,669

b
5 249.9  236.0 20,540 17,432 31 38,003
6  236.0 157.5 67,769 37,667 16 105,452
7 157.5  70.8 123,202 68,772 b53 192, 427
8A 70.8 0.0 71,162  2ib,26T7 - 1,03& 316,493
88  70.8 0.0 156,036 80,221 743 237,000
' Total Brazos River 528,701 75,791 2,552 1,0£7jouh
TOTAL 612,374 k92,271 2,92& 1,107,569

27. The total damages that would be caused by a recurrence of
the maximum flood of record in the reaches of Berry Creek, the San
Gabriel River, the Little River, and the Brazos River as studied in
this report are estimated at $70,964,800. These damages are based .
on the same conditions as set forth in paragraph 26 above. Under
these conditions, the average annual damages for this gres are
estimated at $10,029,000.
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TARLE 2

VALUE OF PHYSICAL PROPERTY IN THE FLOOD PLAIN

Stream Beach :__ River mile Agricultural amtﬁi : TPrapsportation Dtilities Urban . Total
: From : To : _property property facllities properties
San Gebriel River 2 LOE - '
k.78 29.7 $ 2,504,800 $ - $ 1,235,500 $ 85,500 $ 681,000 $ 4,506,800
1 297 1.3 3,038,000 - 450,500 2,900 -- 3,491,400
Total Sen Gabriel River $ 5,542,800 $ -- $1,686,000 $ 88,400 681,000 $ 7,998,200
Perry Creek 1 | 6.7 1.1 3 199,100 $ - $ ohk, 600 $ 23,800 - e $ hszll 500
Total Berry Creek $ 199,00 $ -- $ 2600 $ 23,800 - $  h67,500
Iittle River 2 ¥8.9 15.0 - $ 6,285,100 $ - $ 3,520,200 $ 175,300 ﬂ,_;o_o - $ 10,270,500,
Total Little River $ 6,285,100 $ -- $ 3,520,200 $ 175,300 $ 290,300 $ 10,270,900
Brazos River L 317.9  249.9  $ 28,741,600 $ 348,600 $12,191,100 $ - 82k,300 $ 1,329,600 $ #3,1»35,300‘ '
5 2499 236.0 5,851,200 - 3,948,006 168,300 222,100 10,189,600
6 236.0 157.5 17,320,500 486,000 6,946,800 1,060,400 124,800 ' 25,938,500
T 157.5 T0.8 34,277,100 1,721,500 16,964,800 5,814,500 26,062,000 84,839,900
8r To0.8 0.0 39,729,100 14,842,200 17,492,300 7,602,000 17,794,300 97,459,900
88 70.8 0.0 41,057,900 7,936,900 10,824,900 6,563,900 16,008,000 82,391,600
Total Brazos River $166,977,400  $25,335,200 $63,367,900  $22,033,400  $61,540,800 3l 254,700
TOTAL $179,004,400  $25,335,200 $73,818,700  $22,320,900  $62,512,100 $362,991, 300




EXISTING CORPS OF ENGINEERS! PROJECT

28. AUTHORIZED LANEPORT RESERVOIR.- The only authorized Corps
of Engineers'project on the San Gabriel River watershed is the
ILaneport Reservolr project. This project was authorized by the
Flood Control Act of September 3, 1954 (Public Law 780, 83rd Congress,
24 Session), s a part of a comprehensive plan of improvement for the
Brazos River Basin for flood control and water conservation purposes.
The location of the authorlzed Laneport Reservoir project is shown on
plate 1. The reservoir area of the Laneport project as authorized is
shown on plate 1A. '

29. The Laneport Dem site is located at river mile 25.7 on the
San Gabriel River, about 8 miles east of Granger, Texas. The flood
control portion of the laneport Reservoir would provide for the con-
trol of maejor fiood flows originating on 711 square miles of drainage
area upstream from Laneport Dam. The water conservation portion of
the authorized project would provide part of the water required for
municipal water supply to cities within the lower Brazos River Basin.
The authorized project provides for a dam about 13,640 feet in length,
including 873 feet of gate-controlled spillway, 427 feet of concrete
gravity nomoverflow sections, and 12,340 feet of earth fill embank-
ment. The spillway would consist of an ogee section 873 feet long
with the crest at elevation 1}97..0j controlled by eighteen bo- by 30-
foot tainter gates. Below the top of the flood control pool, eleva-
tion 527.0, the authorized Laneport Reservolr has a ftotal storage
capacity of 281,100 acre-feet, including 236,100 acre-feet for flood
control, 28,400 acre-feet for water conservation, and 16,600 acre-
feet for sedimentation. The authorized Laneport Reservoir project
has a current approved first cost estimate of $28,700,000 based on
July 1960 prices. On the basis of the currently approved estimated
first cost, the annual charges are $1,132,900, including $63,800
for maintenance and operation.
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IMPROVEMENTS BY OTHER FEDERAL AND NON-FEDERAL AGENCIES

30. IMPROVEMENTS BY OTHER FEDERAL AGENCIES.- The Soil Conserva-
tion Service, U. 5. Department of Agriculture, hag been authorized to
develop a program providing for soil and water conservation and improved
plant management on the Brushy Creek subwatershed of the San Gebriel
watershed under the provisioms of the Wetershed Protection and Flood
Prevention Act, approved August 4, 1954 (Public law 566, 83d Congress,
2d Session, as amended), and by Public Law 1018, 8ith Congress, 24
Session, approved August 7, 1956. The planned program on the Upper
Brushy Creek and Lower Brushy Creek subwatersheds has a total esti-
mated Federal cost of $3,7033259c Under the above authorized program,
the Soil Conservation Service plans construction on the Upper Brushy
Creek subwatershed of 33 floodwater retarding structures and 6.42
mniles of channel improvement at an estimated total Federal cost of
$2,479,173. The Service plans construction on the Lower Brushy Creek
subwatershed of 25 floodwater retarding structures and 35.7 miles of
channel improvement at an estimated total Federal cost of $1,22L,086.
The reservoirs provide a total storage in the two subwatersheds of
77,381 acre-feet, of which 62,960 is for flood detention and 14,420 is
for sedimentation. Seven structures in the Lower Brushy Creek subwater-
shed and 14 structures in the Upper Brushy Creek subwatershed have been
completed as of July 1, 1960, with a total Federal comstruction cost of
$911,243, The completed reservoirs provide a total storage of 15,94
acre-feet, of which 16,244 is for flocd detention and 2,701 is for
sedimentation. Participation of local interegsts in the cost of the
reservoirs will consist of furnishing the required lands. Iocations
of the completed reservoirs are shown on plates 1 and 2.

31. The Soil Conservation Service has received applications for
assistance under Public Law 566 on the North, South, and Lower San
Gabriel River watersheds, and the applications have been approved by
the Texas State Soil Conservation Board, but no detailed planning has
been initiated on any of the watersheds. Based on a reconnaissance
survey, a total of 59 structures have been investigated, providing a
total flood detention storage of 66,560 acre-feet and a total sedimen-
tation storage of 12,880 acre-feet. Twenty-two of these structures
would be on the Norih Fork of the San Gabriel River above an investi-
gated dam site; 1i would be on the South Fork of the San Gabriel River
above an investigated dam site; and 23 would be on tributary streams
in the area between the suthorized laneport Dam site and the investi-
gated dam sites on the North and South Forks.

32. IMPROVEMENTS BY NON-FEDERAL AGENCIES.- There are no exist-
ing flood control improvements or water conservation reservoirs
constructed by non-Federal interests on the San Gabriel River water-
shed.
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IMPROVEMENTS DESIRED

33. . PUBLIC HEARING.- A public hearing was held at Georgetown,
Texas, on March 19, 1958, to permit local interests to cite the nature
of water problems on the San Gabriel River watershed and to ascertain
thelr proposed solutions for the problems. A record of the hearing is
avallable 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. 8. Army Engineer District Office, Fort Worth, Texas. The
following State and Federal govermmental representatives and agencies
submitted statements prior to, during, or subsequent to the hearing,
indicating the extent of their interests in the water-problem studles
for the San Gabriel watershed: Honorable Homer Thornberry and W. R.
Poage, Unlted States House of Representatives; Honorable Lyndon B.
Johnson, United States Senate; various Federal and State agencies
consisting of the Southwesftern Power Administration, Bureau of 8port
Fisheries and Wildlife, and the Brazos River Authority of Texas. The
Federal and State governmental agencies represented at the public
hearing were the U. 8. Soil Conservation Service, U. S. Fish and
Wildllfe Service, U. S. Department of Agriculture, and the Texas State
Board of Water Engineers.

34, IMPROVEMENTS DESIRED BY LOCAL INTERESTS.- Local interests
presented information at the hearing either by written or oral state-
ments concerning water problems, floods experlenced, and desired
improvements and investigations. Theilr principal requests for improve-
ments are briefly summarized as follow: '

&. QConstruction of two reservoirs for flood control and
water conservation purposes just west of Georgetown, one on the North
Fork of the San Gabriel River and one on the South Fork of the San
“Gabriel River.

b. Comstruction of the two above mentioned multiple-
purpose reservolrs on the North and South Forks of the San Gabriel
River and a third reservoir on Berry Creek Jjust north of Georgetown.

¢. Construction of the two above-mentioned reservoirs on
+the North and South Forks of the San Gabriel River in combination with -
a flood control reservolr on the San Gabriel River at the Laneport
Reservoir site.

d. Construction of Laneport Reserveoir as reccmmended by the
U..8. Army Corps of Engineers and as authorized by the Congress. :

35. -Local interests; consisting of representatives of the cities
of Taylor, Georgetown, and Granger and of the Brazos River Authority,
requested consideration of upstre reservoirs to extend flood control
upstream to the vicinity of Georgetown, Texas, and to provide water
conservation storage where it would more economically serve the water
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supply needs of the cities of the watershed downstream from the
vicinity of Georgetown and the potential irrigation requirements of
the downstream areas. Landowners within the Laneport Reservolr area
stated that the land areas within the reservoir project limlts are
highly developed agriculturally and therefore they are opposed to
construction of the authorized project. Representatives from Milam
County and other individuals of the watershed area downstream from
the authorized Laneport project stated that they are opposed to

elimination of the Laneport Reservoir project and that the alternate -

upstream reservoir projects would not provide sufficient flocod pro-
tection for the lower San Gabriel and Little River valleys.
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WATER PROBLEMS

36. GENERAL.~ The principal water problems on the San Gabriel
River watershed result from the frequent occurrence of floods and
insufficient water supply. Major floods originating on the San
Gabriel River watershed cause appreciable damages along the San
Gabriel River, and in addition, augment considerably the flood condie
tions and damages along the lower Little and Brazos Rivers. Periods
of prolcnged drought, upward trends in population, and expansion of
industrial and municipal developments have made evident the increag-
. ing need for the conservation of surface runcff for all beneficial
purposes in the lower Brazos River Basin.

37. FLOOD PROBLEM ON THE SAN GABRIEL RIVER.=~ The flood prcoblem
on the San Gabriel River is the result of frequent floods caused by
heavy and frequent storm rainfall and inadequate channel capacities.
During the period of record from 1924 to 1959, thirty-one major floods
occurred producing peak discharges varying from 22,500 to 135,000 ‘
second~-feet at the Laneport Dam site. Prior to the period of record,
the maximum known flood occurred in September 1921, producing an
estimated peak discharge of about 250,000 second~feet at the Laneport
Dam site. The channel capacity of the San Gabriel River is insuffi-
cient to contaln these floods, being about 6,100 second-feet down-
stream from river mile 17.0 and varying from 8,000 to 10,000 second-
feet between river miles 17.0 and 62.5. The lower San Gabriel River
flood plain, as far upstream as river mile 7.3, is subject to varying
degrees of flooding due to the backwater effects of major flood flows
on the Little River, as well as to a combination of coinecident flood
conditions on the San Gabriel and Little Rivers. As a result of these
backwater conditions, the T7.3-mile reach is considered to be a portion
of the Little River flood plain area.

38. The flood problem area on the San Cabriel River watershed
investigated for this report includes the following principal flood
rlain reaches: (a) the total 62.5-mile reach of the San Gabriel River
from its mouth to its formation at Georgetown; (b) the lower 4.0-mile
reach of the North Fork of the San Gabriel River; (c) the lower 4.7-
mile reach of the South Fork of the San Gabriel River; and (d) the
lower 6.7-mlle reach of Berry Creek. The problem area of the San
Gabriel River between its mouth and Georgetown is a highly developed
agricultural area devoted principally to farming and to the produc-
tion of beefl and dairy products. The problem area upstream from the
Laneport Dam site contains the major portion of non-agricultural
improvements, including highways, railroads, and a small amount of
urban development. Within the investigated problem areas of the San
Gabriel River watershed, exclusive of the 7.3-mile backwster reach,
the estimated value of physical property is about $8,465,700, and the
estimated average annual damages are about $325,700.
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39. FLOOD PROBLEM ON THE LITTLE AND BRAZOS RIVERS.- The need
for the reduction of flood flows on the lower Little and Brazos Rivers
is an important flood problem to be considered in conjunction with the
investigation of flood contrel improvements on the San (abriel River
watershed. The numerous major floods which originate on the San
Gabriel River watershed contribute appreciably to the flood problem on
the Little and Brazos Rivers. As the result of prior investigations
- covering the flood problems on the Brazos River Basin, a system of
eight reservoirs, including the Laneport Reservolr on the San Gebriel
River, was recommended and authorized by the Federsl Government to
facilitate control of floods orlginating on the Brazos River and its
prineipal tributaries and to provide principally for the protection
of urban development-and highly-developed agricultural lands within
the flood plains of the lower Brazos River. The construction of the
‘authorized Laneport Reservolr project; located on the San Gabriel —
River at about river mile 29.7; would provide a high degree of flood
control on the lower San Gabriel, Little, and Brazos Rivers with
respect to flood flows originating on the San Gabriel River watershed.

k0. The flood problem areas on the Little and Brazos Rivers
investigated for this report are the lower 48.9-mile and 317.9-mile
flood plaln reaches, respectively, which are affected by flood flows
from the San Cabriel River. The channel capacity of the Little River
in the vicinity of the mouth of the San Gabriel River is about 6,000
second-feet. However, this is localized and the minimum channel
capacity in the remainder of the reach represented by the Cameron
. gage on the Little River is about 10,000 second~feet. During the
period of record (1917-1959), k46 floods oceurred on the ILittle River
producing peak discharges ranging from 20,600 to 647,000 second-feet
at the Cameron gage. The minimum channel capacity of the Brazos
River below Waco is 60,000 second-feet at East Columbia, about 61
miles downstream from Richmond. During the period of record (1903~
1959) 25 major floods have occurred on the Brazos River rroducing
peak discharges ranging from 78,800 second-feet t0 300,000 second-~
feet at the Richmond gage. The Little and Brazos River problem areas
contain urban and highly-developed agricultural areas, as well a8
‘numerous transportation facilities, utilities, and rural non-agri-
cultural properties. Within the investigated Little and Brazos River
problem areas, the estimated value of physical property ig about
$354,525,600 and the estimated annual damages, assuming that none of -
the eight authorized flood control reservolrsare in operation, are
about $93703,3OOo Construction and operation of the system of eight
authorized reservolr projects would prevent average annual damages
estimated to be about $4,116,700, of which about $1,382,300 would be
credited to the authorized Laneport Reservoir project.

hl. Certain local interests have expressed opposition to the
authorized Laneport Reservolr project, asking consideration for alter-
nate upstream multiple-purpose reservoirs. Landowners within the
limits of the Laneport Reservoir area state that they are opposed to
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the project gince it would inundate highly developed agricultural
lands. .

420 WATER SUFPLY PROBLEMB At the public hearing held by the
Corps of Engineers at Georgetown, Texas, on March 19, 1958, local
interests stated the need for comnservation of water for municipsl,
industrial, and agricultural purposes on the lower Brazos River
Basin, including the San Gabriel River watershed. The Brazos River
Authority has requested the inclusion of conservation storage in any
Federally constructed reservoirs, with assurance that it will pur-
chase such conservation storages included. Representatives of the
cities of Cameron, Granger, Georgetown; Thorndale, Rockdale, and
Taylor have stated their need for sources of additional water supply,
preferably in reservoir - sites located upstream from Georgetown, .
Texas.

43. The U. 8. Public Health Service, in cooperation with the
Corps of Englneers, has prepared a report covering the municipal and
industrisal water requirements for the San Gabriel River watershed and
for the lower Brazos River Basin. The report, which is presented in
appendix IV, states the following conditions and problems:

a. The projected water requirements for the local area,
consisting of the cities of Georgetown, Tsylor, Thrall, and Thorndale,
and for the lower Brazos River area will be about 8.2 million gallons
daily and 1,102 million gallons daily, respectively, by the year 2010.

b. Of the 8.2 million galions daily needed by the local
area, 1t 1s probable that 2.7 million gallons daily will be supplied
by ground water from the Edwards formation.

c. The agegregate firm yield from existing and proposed
surface reservoirs in the lower Brazos River Bssin totals omly about
539 miliion gallons daily.

d; The maximum capability of ground water in the Brazos
River Basin3 although not definitely known, is estimated to be about
117 million gallons daily for municipal and industrial purposes.

e. The water originating in the main channel of the Bragzos
River above Whitney Reservoir generally posseases a high galt content
and is largely unsatisfactory for municipal and industrial purposes.

f:. The water originating in the main channel of the Brazos .
River above Whitney Reservoir, even though it is diluted by water of
good quality from tributary streams as it moves downstream, is still
high in salt content and is medioccre to poor guality on reaching
Richmond, Texas, on the lower Brazos River.

'g; The water from the San Gabriel River watershad is of
good quality. ' : ~
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The. report presents the conclusions that the maintenance of acceptable
gtream quality in the main stem of the lower Brazos 1s an lmportant
problem and that storage for water supply in the maximum amount which
can be economically provided should be included in any multiple-purpose
projects planned by the Corps of Engineers on the lower Brazos River
tributary system. The report also contains economic analyses of a
regional alternative plan for water supply upon which are based the
present values of benefits for water supply storage at multiple~purpose
reservolr project sites planned or proposed by the Corps of Englneers
on ‘the principal tributaries of the lower Brazos River. -
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FROJECT FORMULATION AND SOLUTIONS CONSIDERED

L. PRIMARY CONSIDERATIONS.- The authorized Laneport Reservoir
project on the San Gabriel River is a unit in the gystem of eight
Federally suthorized reservoirs in the Brazos River Basin. The
reservoirs were designed to facilitate control of floods originating
on the Brazos River and its major tributaries to provide principally
for protection of urban development and highly developed agricultural
lands within the flood plains of the lower Brazos River Basin from
the vicinity of Waco to the mouth and to provide a source of water
supply for municipal, industrial; and other uses. Each reserveoir is
planned to function as a unit in the system to provide maximum reduc-
tion of flood stages on certain portions of the principal tributaries
of the river and on the lower Brazos River downstream from Waco. In
the investigation of the desirability of modifying the plan for flood
control, water conservation, and related water uses on the San Gabriel
River watershed, it was concluded that any project or group of projects
considered as an alternate for the authorized Laneport Reservoir project
should be of a type which could be integrated into the suthorized
Brazos reservoir system. It should provide for a meximum reduction of
flood stages in the Brazos River Bagsin downstream from Waco to the
mouth at least equivalent to that afforded by the system as now
authorized; and should also provide for the optimum development of the
water supply resources of the San Gabriel River watershed to fulfill
the needs of the area as they develop.

45, SOLUTIONS CONSIDERED.- Solutions considered for the combina~
tion of flood and water supply problems on the San Gaebriel River and
the lower portions of the Little and Brazos Rivers involved investigated
-reservoir projects at the following dam sites: (a) Laneport Dam, San
Gabriel River, mile 29.7; (b} North Fork Dam, North Fork of San Gsbriel
River, mile 4.0; (c) South Fork Dam, South Fork of San Gabriel River,
mile 4.7; and (d} Berry Creek Dam, Berry Creek, mile 6.7. Various
plans consisting of combinations of these four reservoirs were investie
gated under two conditions of development: (1) that the reservoir
units would be comstructed about the same time or within s few years
of each other and (2) that the reservoir units would be constructed
on the basis of stage development. In accordance with the objective
stated in paragraph Ui, the more fasvorable plans which were formulated
and investigated included the Laneport Reserveir project as an
essential flood control unit in the San Gabriel River watershed. For
purposes of project formalation; economic analyses, snd cost allocation
studies; the reserveir units involved in the investigated plans were
analyzed as single-purpose reservoirs for flood control and for water
conservetion; as dual-purpose reservoirs for £lood control and water
conservation; as multiple~purpose regervoirs for flood control, water
congservation, and fish and wildlife; and as multiple-purpose reservoirs
for flood control, water conservation, fish and wildlife, and general
recreation. A swmnary of all of the plans studied, including pertinent
information on required controlled storages, dependasble yields for

33



water supply, economic end cost analyses, and maximization of excess
benefits over costs for flood control and for water conservation is
presented in appendix IT. These studies show that stage development
of reservoirs considered would be the most practical way to solve the
flood control problem and at the same time to meet future water supply
needs of the area as they develop.

46. FIOOD CONTROL.~ Four reservoirs were studied operating
alone and in various combinations to determine the possibility of
providing flood control equivalent to that provided by the authorized
Laneport Reservoir. The headwater reservoirs were investigated to
determine the advisability of providing flcod protection in the basin
upstream from the authorized laneport Reservolir. Studies were alse
made of an upstream system of reservoirs without a lower reservoir at
the Laneport site. These studies show conclusively that a lower main
stem reservoir at the Laneport site is required to provide comtrol of
floods equivalent tc that provided by the authorized Brazos Basin
project and that the laneport Reserveir should be considered as the
initial flood comtrol unit in any plan of improvement recommended for
the San Gebriel River watershed. Studies also show that the North
Fork Reservoir and the South Fork Reservoir would provide needed flood
protection in the basin above Laneport at a cost commensurate with the
flood control bemefits. It was also found that the North Fork and
South Fork Reservoirs would be desirable adjuncts for fiood control to
the Leneport Reservoir should there be a need to interchange the flood
control storage capacity in the Laneport Reservoir for water supply
as the demand therefor develops. Data on the flood control aspects
of the six most favorable reservoir plans considered are shown in
table 3 following paragraph 51. Studies of the investigated reser-
voirs were based on adopted flood storage capacities which would pro-
vide control of flood volumes having a frequency of occurrence of one
. or more in 50 years at the respective dam sites.

L7, WATER SUPPLY.- The report prepared by the U. S. Public
Health Service indicetes that the total projected water supply require-
ments for municipal and industrial purposes in the lower Brazos River
Basin will be about 1,102 million gallons daily by year 2010. The
report also states that the projected water requirements for the local
area, consisting of the cities of Georgetown, Granger; Taylor, Thrall,
and Thorndale, will be 8.2 million gallons daily, but that of this
total amount, the projected need of 2.7 million gallons daily by
Georgetown could be supplied by ground water from the Edwards formation.
The Service indicates that the aggregate of firm yield from existing
and proposed surface reservoirs, exclusive of the regservoirs being
investigated on the San Gabriel River watershed, and from estimated
ground water sources for municipal and industrial purposes, will be
only sbout 603 million gallons daily, or about 55 percent of the total
demand by year 2010. Because of this apparent deficit ila future water
supply sources, consideration should be given to the full development
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of the good quality water resources of the lower Brazos River Basin
during the investigation of multiple-purpose reservoirs. Thus; during
the investigation of possible reservoire on the San Gabriel River
watershed; particular consideration has been given t¢ the full develop-
ment of the water resources upstream from the Laneport Dam site. In
view of the Service's report statement that the city of Ceorgetown
could be adegquately served by good quality ground water resources from
the nearby Edwards formation, the comstruction of the Laneport project
as a first-stage reservoir unit would not preclude resclution of the
water supply problems at Georgetown by other means. On the other
hand, the Laneport Reservoir project would be satisfactorily located
with respect to serving the water supply needs of the Taylor, Granger,
Thrall, and Thorandale areas, and possibly the Rockdale area, where
generally the ground water resources are not of good quality. On the
basis of the supply-demend curve presented in the report prepared by
the U. S. Public Health Service, the years of need for the various
amounts of storages were considered as follows: (a) first unit
(Laneport Reservoir), year 1970; (b) second unit, year 1985; and

(c¢) third unit {(or third and fourth units), year 1990.

48, The amount of water conservation storage and estimsted
dependable yield formulated for the North Fork, South Fork, and Berry
Creek Reservoir units represent the approximate maximm as well as
the optimum economical development of the water resources of the San
Gabriel River watershed above their réspective dam sites. In the case
of the Laneport Reservoir project, however, the storage capacity of
that reservoir is limited to a maximum design water surface not
exceeding about elevation 540.0 because of encroachment limitations
with respect to the city of Granger, Texas. Economic and cost
analyses were also made of a smaller-gized Laneport project.

L9, Studies show that conservation storage can be feasibly
developed at the investigated reservoir sites that would provide an
aggregate dependable yield in the magnitude of 50 million gallons per
day. With the storage potential of these and cther reservoirs in
adjacent basins being in excess of near future water demands, consid-
ergtion of stage development of water supply in these reservoirs
showed this approach to be the most practical. One plan would be to
construct the Laneport Reservoir initially with the addition of North
Fork Reservoir and South Fork Reservoir as second- and third-stage
developments; respectively. Under this concept; the Laneport Reser-~
voir could be first constructed with flood control capacity the same
- as the authorized project at this site, and with water supply storage
having a dependable yield of about 27.8 mgd. As need for additional
water from San Gabriel River Basin develops, the storage capacity in
Laneport Reservoir could be interchanged between flood control and
water supply as the second and other stage elements of the plan were
underteken. This type of development would be a reasonable approach
to solving the water supply problem of the area since the initial
development would meet the near future dewmand for water from the
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San Gabriel River {and also provide needed flood protection) and the
second and other stage developments have the potential for meeting
more distant future needs as they develop.

50. DEPENDABLE RESERVOIR YIEIDS.- For this report the depend-
gble reservoir yield is defined as the maximum contiruous rate at
which water may be withdrawn from a reservoir in order that the total
conservation storage provided in the reservoir will just be depleted
under maximum drought conditions of record. Estimates of dependable
reservoir yields for projects investigated on the San Gebriel River
watershed are based on estimated monthly rescurces under present
conditions of watershed development.

51, SUMMARY.- Twelve different reservoir systems under stage
development were given detailed consideration for purposes of this
study. These studies show that the Laneport project, the second-
stage North Fork Reservoir, and the third-stage South Pork Regervoir,
is the most practical plan (designated plan 10B} for flood control
and water conservation. This plan would provide the maximum degree
of flood protection for the lower Little and Brazos Rivers against
floods originating on the San Gabriel River watershed, as well as
substantial flood protection for the San Gabriel River downstream
from the vicinity of Georgetown, Texas; and would provide for the
maximm economical conservation of the good quality water available
on the San Gebriel River watershed, and thus would comtribute very
favorably toward fulfillment of the present and future water supply
requirements for the lower Brazos River Basin, including the lower San
GCabriel River area. In addition, this plan would provide substantial
opportunities for sport fishing and wildlife hunting and for general
recreation. Table 3 that follows contains pertinent data om six stage-
development plans that are more favorable than other plans investigated.
Plan 10B is the seliected plan of improvement that is covered in more
detail in the remainder of this report.

36



89982 O-62 (Face p. 36)

TABLE 3

SUMMARY OF ECONCMIC AND COST ANALYSES - SOLUTIONS CONSIDERED
STAGE DEVELOPMENT PLANS
SAN GABRIEL RIVER WATERSHED
(Laneport Reservoir with Totel Comtrolled Storage of 331,900 Acre-feet -
To Provide Meodmm Water Supply Rescurce Development Allowable within Reservoir Site Limitations)

: Peried of : Reservolr storage (acre-feet) : Dependable Annuel charges H Average annual benefits over 50 years (1000 dollers) : Benefit-cost : Excess benefits

Plan : Reservoir : uge or : T Flood Water ¢ 1 yleld : (1000 dollars) : : Tobal L3 ratio : (1000 dollars}
No. : utiits : stage : Sediment : control :comservation: Total  : ofs : mgd : FC & WC : FC,WC,FW : FC,WC,PW,R : FC  : WC : FW R : FC & WO : FC,WC,FW : FC,WC,FW,R : FC & WC : PC,WC, oW ; FC,WC FW,R : FC & WC : FC,WC,FW : FC,WC,FW,R
1B Laneport 19T0~2020 27,700 236,100 68,100 331,500 43 27.8 ok1.2 953.5 oolt,3  2,206.6 559.4  50.0 585.0  2,766.,0 2,816.0 3,bh00.0 2.9 3.0 3.4 1,824.8 1,862,5 2,h06.7
Incremental, between plans 1B & 7B 256.5 260.4 275.1 2h0.3 250.3 L4287 0.94 ' 0.96 1.6 =16.1 =10.1 153.6
B Laneport 1970-1 27,700 236,100 68,100 .
;neigrt lz,éS_Eggg 22:}& 2132’228 82:1;83 g%:% ﬁg g;_f gl1.9 g5h.2 995.0 2,08l.1  579.3 50.0  k33.k  2,560.4 2,70.%  3,1k3.8 2.8 2.8 3.2 1,785  1,75%.2  2,148.8
rry Creek 1985-2035 2, 2 1k, ;000 6 3.9 255.7 259,7 274 4 238.2 107.7 1040 .0 . . &B5. 1.h 1.k 2.5 £.2 96.2 71,5
Dogal, o500 DhAe0 102800 375,900 5L 33.0 1,197.6 1,P13.9 1,569.5 7,319.3 7.0 50.0 723.1,2 3,%&.3 3,%.3 3,829.7 z.5 7.5 3.0 1,808.7 1,052, 2,560.3
Incremental between plans 1B & 8B 303.4 310.0 339.5 B83.0 502.8 goL.2 1.6 1.6 2.7 179.6 192.8 56L.T
8B  Laneport 1970-1985 27,700 236,100 68,100 3 4 27.8
o 19h5 a0 b0 198h00 107600 laee ML s k50 95T.3 998.1  2,029.5  %9.3 47.8 4334 2,58.8  2,646.6 3,000 2.8 2.8 31 1,653.8  1,689.3  2,081.9
Seuth Fork 1985-2035 h,000 Iy 89,000 138 17 1.0 299.6 06.2 . 45,0 305.2 22.0 550.0 650.2 672.2 1,222.2 2.2 2.2 3.6 50,6 __366.0 886.
Total 30,000 EE%% Tﬁfﬁ E%% [T 1',?2%—6 I,Ej"6'3~5 1,333-% 2,3'(&.5 BTE.S %5.8 3L 3250 3,338 5,308.2 2.8 X 3.3 5,00k 2,055.3 2,535-5
Incrementsl between plans 1B & 9B hzh k83.0 519.1 Bi16.2 835.0 1,233.k 1.7 1.7 2.4 3.8 352.0 k.3
9B Leneport 1970-1985 27,700 236,100 68,100 I3 27.8
Leneport 1985_2820 23:000 121:100 147,800 2331:382 33 2;_2 9li5.3 953.6 959.4h  1,901.8 533.T 47.8 433.4  2,435.5  2,k83.3 2,916.7 2.6 2.6 2.9 1,489.2 1,524.7 1,927.3
Torth Fork 1985-2035 7,000 87,900 126,700 221,600 0 19.4% 469, &7, 514.G 633.9 512.8 21.0 0.0 1,146.7  1,167.7 1,TL7.7 ak 2.k 3.3 ETT.4 689.8 1,203.7
Total 30,000 259,000 275,500 553,500 %5 11%? 1,E15.g 1,53%.5 1,513.k  2,335.7 1,006.5 &8.5 3. 3,552.2  3,65L.0 mﬂ 2.5 2.5 3.1 2666 2,21k 5 »121.0
Incremental bebween plans OB & 10B 303.5 0.1 339.6 ! 388.3 bo1.6 ko5 1.3 1.3 1.k 8%.8 9.5 125.8
10E  Laneport 1§70-1985 27,700 236,100 68,100 331,900 43 27.8
Laneport 1985-1990 23,000 161,100 147,800 331,900 39 25.2 G50.2 92,5 1,003.3 1,819.7 08,2 43.8 Los.5  2,327.9 2,371.7 2,777.2 2. 2.5 2.8 L1,377.T  L,409.2 1,T73.9
L;.I.aneport 1950-2020 22,200 116, 500 193,200 33,900 3h 22.0
orth Fork 1985-1990 7,000 87,900 126,760 221,600 o] 19.%
Sorth Fork 1990-2035 77000 87900 126,700 203 1500 ,3,0 12.1; 69,3 Lr7.9 51,0 582,5 512.8  19.3 3517 1,095.3 1,11%.6 1,466.3 2.3 2.3 2.9 €26.0 636.7 952.3
South Fork 1990-2040 L, 000 hs, 500 ag,ooo 138 17T 3.0 299.6 %.2 -7 27k, 273.0  19.0 290.0 547.3 566.3 8@.5 1.8 1.8 2.6 247.7 250.1 0.6
Total 32,200 249,900 900 692,000 BL Sk I,9.r L7, 1,353.0 B,676.5 1,25.0 2.1 1,0%7.2 3,705 L05a, 5,00G. 33 g3 .8 5,551 2,306.0 3,255,
Incremental between plans 10B & 118 259.6 263.6 278.3 139.1 144,01 187.0 0.5% 0.55 0.67 =120.5 ~119.5 -91.3
112 Laneport 1970-1985 27,700 236,100 68,100 331,900 43 27.8
Laneport 1985-1990 23,000 161,100 147,800 33,900 30 25.2 gs5b.1 966 .4 1,007.2  1,772.8 L87.8  43.8 383.4  2,260.6  2,30h.% 2,687.8 2.4 2.4 2,7 1,306.5  1,338.0 1,68c.6
ﬁane}}:ﬂ;t . 3.920-2020 20,600 96, 300 9_12,000 33,900 30 19.k4
orth For! 19851950 T,000 87,900 126,700 221,600 0 19.4 o
Yorth Fork 1990-2035 7,000  BT.500 186,700 201,600 go 1g.h 469.3 k7.9 5lh.0 558 5128 19.3 3017 1,067.6  1,086.9  1,388.6 2.3 2.3 2.1 598.3 609.0 8.6
gzum iorkl 1;980-5% 4,800 hg,goo Bg,fgg 113:3, 500 1g 11.0 299.6 366.2 3315;.1 226.7 2kr.2  19.0 290.0 503.9 522.9 812,9 1.7 1.7 ?.t zeh.g ﬂs.g L77.2
rry (reek 0-20 _2,800 26,800 1 000 3.9 255.7 259.7 274, 169,8 107.7 .0 115.0 277.5 282.5 3%.5 1.1 1.2 1.h 21, 22. 123.1
Total 315,1% 556,500 45,100 736,000 B3 53.7  1,9T8.7  2,010.2 2,131.3 2,75h.1 1,355.5 T.L  1,000.1 L1096 L EELT 5,280, 2.1 2.} 2.5 2,130.9  2,186.5 3,155.5

ALl plans include flood control (FC), water conservahion (WC), fish & wildlife (FW), and recreation [R)






PLAN OF IMPROVEMENT

52. FROPOSED PLAN OF IMPROVEMENT.~ The proposed plan of improves
ment on the San Gabriel River watershed is plan 10B, a plan of stage
development, which provides for the modification and construction of
the authorized Leneport Reservoir project as a first-stage reservoir
unit, and the subsequent construction of the North Fork and South Fork
Reservoirs, as second-stage and third-stage reservoir units, respec-
tively. The proposed Laneport Dam would be located on the San Cabriel
River at about river mile 29.7, about 8 miles east of Granger, Texas,
and about 10 miles northeast of Taylor. The proposed North Fork Dam
would be located on the North Fork of the San Gabriel River at about
river mile 4.0, about 3.5 miles west of Georgetown, Texas, and about
36.8 miles upstream from the Laneport Dam site. The proposed South
Fork Dam would be located on the South Fork of the San Gabriel River
at sbout river mile 4.7, about 3 miles south of the proposed North
Fork Dam. The proposed Laneport, North Fork, and South Fork Reservoir
projects would be constructed for flood control, water conservation,
fish and wildlife, and recreation purposes. Pertinent data for the
proposed Laneport Reservoir under ultimate development conditions and
Tor the proposed North Fork and South Fork Reservoirs are shown in
table 4. Table 4 shows pertinent data for the proposed Laneport
Reservoir proJject for first-stage and second-stage operation, setting
forth only the deviations from the ultimate conditions, particularly
with respect to data on spillway design flood conditions, reservoir
elevations, areas, and storage capacities. The locations of the
proposed reservoirs are shown on plate 1. The laneport, North Fork,
and Scuth Fork Reservoir areas are shown on plates 10, 12, and 1k,
respectively. The detailed layout and typical sections of the
appurtenant features of the Laneport, North Fork, and South Fork Dams
are shown on plates 1l, 13, and 15, respectively.

53. IANEPORT DAM.- The Laneport Reservoir would be formed by
& main esrth dam having a length of about 15,060 feet and a maximum
height above streambed of about 111 feet. The spillway, located on
the right abutment, would consist of a gate-controlled concreéte ogee
structure. The gpillway section, 66k feet lopg, including fourteen
tainter gates, each L0 feet wide by 29 feet high, and thirteen 8-foot
piers, would be flanked by nonoverflow sections each 142 feet in
length. The outlet works would be located in the Williz Creek channel
and through the left-bank porticn of the earth embankment. The ocutlet
workg would consist of an intake tower, operating house, a concrete
and steel gervice bridge, a 19-foot diameter condult through the
embankment with inlet invert at elevation 450.0, a concrete stilling
basin, and an excavated outlet channel to the San Gabriel River.
Three 5-foot, 9-inch by 19-foot tractor gates, located in the intake
tower near the upstream end of the conduit, would comtrol the flows
through the conduit.
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5. TLANEPORT RESERVQOIR.- The Laneport Reserveoilr project would
have the following surface areas and elevations at top of conserva-
tion pool during the various stages of development set forth by the
proposed plan of improvement: first stage, 5,250 acres, elevation
503.8; second stage, 8,270 acres; elevation 515.7; and third or ulti-
mate stage, 9,730 acres, elevation 520.8. ¥For all conditions of stage
development, the Laneport Reservoir would have a surface area of
13,440 acres at top of flood control pool (or top of spillway gates),
elevation 531.0. For purposes of economy, land and relocation require-
ments at the Laneport Reservoir site would be based on the ultimate,
or third-stage conditions. Iands required for reservoir operation,
construction of the proposed dam;, and recreation areas and facllities
amount to gbout 13,100 acres in fee simple and 2,900 acres in flowage
easements. OFf this total land requirement, 90 percent is classified
as cropland, 8 percent as pastureland, and 2 percent as woodland.
Construction of the laneport Reservoir project would:necessitate the
relocation of about L.L miles of farm-to-market roads, 2 miles of
county rcads, 10 miles of power lines, 9 miles of telephone lines,

1 cemetery, and the town of Friendship. Estimated construction costs
for the dam include the estimated cost of a county highway across the
dam. There are no required relocation of Federal or State highways
or rallroads.

55. NORTH FORK DAM.~- The North Fork Reservolr would be formed
by a rock~fill dam having a length of asbout 12,370 feet and a maxi=-
mur height above streambed of 188 feet. The spillway, located on
the right abutment, would consist of an uncontrolled broadcrested
spillway 1,600 feet long, excavated to natural rock. The spillway
. would discharge into the Middle Fork of the San Gabriel River. The
outlet works would be located through the embankment on the right
bank of the North Fork of San Gabriel River and would consist of an
intake tower, operating house; a concrete and steel service bridge,
a 10~foot dismeter conduit through the embankment with inlet invert
at elevation T00.0, and a concrete stilling basin. Two S-foot,
8-inch by 10-foot manually operated slide gates, located near the
upstream end of the conduit in the intake tower, would control the
flows through the conduit.

56. NORTH FORK RESERVOIR.- The North Fork Reservoir would
have a surface area of 3,210 acres at top of conservation pool,
elevation 832.8, and an area of 5,000 acres at top of flood control
pool, or spillway crest, elevation 855.0. Lands required for reser-
volr operation, construction of the proposed dam, and for recreation
areas and facilities amount to sbout 4,900 acres in fee simple and
1,920 acres in flowage easements. Of this total land requirement,
L6 percent is classified as cropland, 34 percent as pastureland, and
20 percent as woodland. About 300 acres of land in flowage easements
would be required for the increased dilscharges being diverted into
the Middle Fork of the San CGabriel River. Construction of the North
Fork Reservoir would necessitate the relocation of about 14%.3 miles
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TABLE &

PEHTINENT DATA
MULTIPLE-PUKPOSE RESERVOIHS
FLAN 10B « FROPOSEL PLAW (F IMPROVEMENT
SAN GABRIEL RIVER WATERSHED

89982 O-62 (Face p. 38)

LAMEPORT HESERVOIR

TANEFORT HESERVOIR 3 LANEPORT hESERVOTR H K B
ITEH _: First ‘Stage L Second Stage i Ultimate Stage H NOnTH FCRE RESERVOIR H SOUTH FORK RESERVOTR
n A 3 ] ]
INAGE AHEA H T H t :
DR%atal s 71l 1 i : 711 1 236 : 20
Intercepted by North Fork H : H 4 *
Reservoir 2 H (235) H (236) : 1
Intercepted by South Fork H 2 H z 2
Heservoir 1 ; : {120) : !
b i, 3 H H
3 B B [ i
SPILLAKY DESIGN FLOCD H z t : ]
Peak inflew, cfs t 437,000 : 631,800 : &30, 700 : Lk, 800 H 301, 800
Volume, acre-feet T 1,026,700 T 1,086,700 7 1,026,700 H 363,100 ] 207,400
Volume, lnches [l 27.08 z 27.08 : 27.06 3 30,41 i 32.2L
Pesk outflow, cfs : 546,800 (1) : 506,000 {1) s 530,000 (1) s 326,000 {1) f 195,100 (1)
H : : ) E : \
3Elev,(2)r Area 3 Capacit; tElev.(2): Area 1 Capaecit; sElev.f2)s Area 1 Capacit sElev.{2}: Area 1%31@:12)? Area 3 Capacil;
+ (fewt) ¢ {acres) s {ac—it) c(inch)(3} : (fest) = {acres) 3 (ac-ft} slinch : {feet) ; facres) s ao=fty syinch s (feet) : (acres) ¢ (sc-ft) 3. 1 (rfeet) : (scres
RESERVOIR ) t ] ¥ H
Sadiment storage + 503.8 — 15,700 0.52 @ 5187 -_ 20,200 0.80 ; 520.8 -— 20,700 1.09 : 832.8 — £,500 od6 1 83k -— 3, 50 .55
: 5310 - 27,700 0.73 &+ 5310 - 22,900 .90 1 5310 — 22,200 1,17 & 855.0 - 7,000 0.56 + 860,0 - L, oo 0,63
Top of conservation pool : : : : 8328 3,210 132,500 10,58 1 BL3.4 2,340 92,500 1k, 45
Spillway crest t 502.0 ém 78,900 2,08 @ 502.0 L, 150 18,500 311 & Fo2.0 L, 790 78,900 b,17 1 855.,0 5,000 221,600 17.61 ¢ 860.0 3,210 138,500 21,6k
Top of conservation pool : 503.8 250 87,800 2.3 1 515.7 §,270 168,100 6.63 1 520.8 5,730 213,900 11.30 & :
Top of gates y 53L.0 13, b0 331,900 8.7 &+ B3L.0 13,440 331,900 1310 1 53l.0 13,440 331,500 17.55 & -— - -- -— : — — —_ —
Top of flood control poal t 53L.0 3 B31.0 ¢ 551.0 13,446 331,500 17,53 3 855,0 s B60.0
Maximun design water surface : Sho.o 16,960 B2, 400 12.72 = 539.0 16,290 450,800 17.79 1 SLOLO 16,640 467,300 2h.68 2 872.2 6,400 319,700 B0 2 B76.6 4,020 196,400 31,00
Top of dam s Sh6.0 : 56, 1 5460 ; 878.0 s B82.0 .
Maximum tailwater t 477.0 ¢ L76.1 @ L76.6 + T5h.2 : 7558
F) H H : :
B : i ] ]
DAY t SEE ULTIMATE STAGE : SEB_ULTDMATE STAGE : : :
Type : . t Concrete and earth £ill 1 Rock fill, impervious core 2 Rock fill, impervicus core
Totel length, feet ] : 2 16,000 3 12,370 3 T, 160
Embankment sections Fl H H 3 3
Type 1 i s Compacted earth fill 1 Rosk £i13, itpervious core 1 Rock fill, impervious core
Potal length, feet : : H 15,060 t 10,770 : , 1€
Height above stream bed, feet ¢ H 3 111 s 158 t * 167
Fresboard, feet t N B 6,0 : 5.8 T -
Grown width, feet P H : 42 t 20 2 20
Side slope ] 1 H . H t
Upatream : H : B 1lon 2=1/2 & 1 on 3-1/2 : 1 oo 2=1/2 1 1 on 2+1/2
Downstream M . : 1on 2-1/2 & 1 on 3=1/2 : 1on2-1/4 & 1 on 2-1/2 F 1 on 2=1/4 & 1 on 2=1/2
Non=overflow section ] H 3 ? 1
Type ' : : Conarete gravity ' None 3 None
Total length, feet s H 3 284 ' t
Height shove apron, feei ] 3 ] 182 H 1]
Top width, feet t H . 24 : H
Spillway sections 2 : H 1 s
Type H 3 ) Concrele ogee [} Broaderested 1 Broaderested
Gross leggth, feet i 3 : 64 1 1,600 1 1,000
Net length, feet f : i 560 1 1,800 ] 1,000
Crest height above apron,feet: ] - : 78 t t
datess 7 EH 3 3 Uncontrolled H Tncontrollad
Type ] 2 1 Tainter 1 -— 1 _—
. Number ] T 3 1y ] — ] -
Size (width x height }{feat}s H : Lo x 29 S - T —
Spillway discharge, cfs ' 1 H ] H
Top of gates : 335,500 ] 335,600 1 335,660 1 - E —
Maximun desipn water ] 1 H ] B 189,700
surface : £350,400 : L9L, 800 z 513,700 ] 320,200 1
H 3 3 H H
t 1 1 * [l
OUTLET WOHKS ] SEE ULTIMATE STAGE ) SEE ULTTMATE STAGE, 1 H] 2
Type 1 T T Gate-controlled conduit ] Gate=controlled conduit t Gate=controlled conduit
Number of sluices, conduits 2 F 2 t 1 1 1
Dimensions 3 : * 19t diameter ] 10" diameter 1 107 diameber
Invert elevation, feet ] * 2 0.0 A 700.0 ] 728,0
Sluice contrel 1 ] + 3 -~ Srom 3 191 traetor gates 1 2 = GUEw x 100 1 2 - 51BN x 10t
: B [ t operated slide gates ¥ operated slide gates
3 3 H H 2
] T T 1 r
HRELOCATIONS B SEE ULTIMATE STAGE 3 SEE ULITMATE STAGE t H s
U, S. highways, miles ] T T Fone ] None H Hone
State highways, miles H] 3 ] None ] None t Hone
F. M. roads, miles 1 : H Iely H Nene : Hone
County roads, miles t F] : 2.0 1 4.3 t 3.7
HRailroads, miles s s : Norie ) None t Kone
Power lines, miles ] ] 2 10.¢ 3 12.Q H L.7
Telephone lines, miles 2 3 1 2.0 3 4.8 H Nene
Cemetsries, number 3 s 2 1 : 1 1 1
Towns, numper B * H None F None ) None
3 2 2 3 H
1 ] : T :
LANDS H SEE ULTIMATE, STAGE : SEE ULruanTE STAGE 1 EH e
Clearing, acres B H : b, 285 3 4,080 t 3,193
Land acquisitiong 2 1 1 t ]
Fae simple, acres 3 3 1 13,220 : Lk, 960 t 3,360
(Top control elev,) : : 2 {526.0) K (833.0) 1 {847.0)
Flood easements, acres ] s H 2,900 3 1,920 t [Sole]
{Top control elev,) 1 : N {534.0) : {858.0) 3 (853.0)
H 3 H I i
(1) Includes discharge through outlet works,cfs 16,400 16,200 16, 300 5,800 2,400

(2) all elevations refer tc mean sea level

{3) Based on drainage area of 71l sguare miles

{4} Based on drainage area of 1l = 236, or L5 square miles

{5) Based on drainsge area of 71l'= 236 - 120, or 355 square miles

(6} Incluées 300 acres of flood essement om Middle Fork for eplllvey discharies






of county roads, about 12 miles of power lines, and 1 cemetery.
There are no required relocations of Federal, State, or farm-to-~
market highways, rallroads, or towns.

57. SOUTH FORK DAM.- The South Fork Reservoir would be formed
by a rock-fill dam having a length of abouwt 7,100 feet and a maximum
height about the streambed of 167 feet. The spillway, located on
the right abutment, would consist of an uncontrolled broadcrested
spillway 1,000 feet long, excavated to natural rock. The spillway
would discharge into a small tributary of the South Fork of San
Gabriel River. The outlet works would be located through the
embankment on the left bank of the South Fork of San Gabriel River,
and would consist of an intake tower, operating house, a conerete
and steel service bridge, a 10-foot diameter conduit through the
embankment with inlet invert at elevation 728.0, and a concrete
stilling basin. Two 5-foot, 8-inch by 10-foot manually operated '
slide gates, located near the upstream end of the conduit in the
intake tower, would control the flows through theé condult.

58. SOUTH FORK RESERVOIR.- The South Fork Reservoir would have
g surface area of 2,340 acres at top of conservation pocl, elevation
843.4, and an area of 3,210 acres at top of flood control pool, or
splllway crest, elevation 860.0. Lands required for reservolr opera-
tion, construction of the proposed dam, and for recreation areas and
facilities amount to 3,305 acres in fee simple and 600 acres in
flowage easements. Of this total land requirement, 78 percent is
classified as cropland, 12 percent as pastureland, and 10 percent as
woodland. Construction of the South Fork Reservoir would necessitate
the relocation of about 3.7 miles of county roads, about 4.7 mliles of
power lines, and 1 cemetery. There are no required relocations of
Federal, State, or farm-to-market highways, rallrcads, or towns.

59. GENERAL CRITERTA FOR RESERVOIR STORAGE CAPACITIES.~ In
establishing storage capacities for reservoirs investigated on the
Ban Gabriel River watershed, consideration was given to the following:
(1) the location of the reservoir site with respeet to the area in
which the greatest concentration of flood damages have been experl--
enced; (2) the uncontrolled areas lying below the reservolr site;

(3) the ability of the reservoir to control the floods of -record from
its contributing drainage area and also satisfy regional fiood-control
storage requirements; (4) the additional flood protection and flexi-
bility of operation that might be obtalned by withholding reservoir
releases; (5) the regulated releases from other reservoirs in the
Brazos River system; (6) the channel capacities of the San Gabriel
River belowv the damsite and of the Little River below the mouth of the
S8an Gabriel River and on the Brazos River below the mouth of the Little.
River; (7) the existing and proposed regional development of the water
resources; and (8) allowance for the reduction in reservolr capacity
resulting from anticipated sedimentation.
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60. SEDIMENT STORAGE.- Sufficient sediment storage was provided
to permit sediment deposition for a period of 50 years in each reser~
voir investigated on the San Gabriel River watershed. The sediment
storage in laneport Reservoir was varied to correspond with the appro-
priate state of development. The following tabulation presents
rertinent data as to the amount of sediment storage provided in 1,000
acre-feet and ite distribution between the water conservation and
flood control pools of the proposed reservoir projects.

Stage 1 : Stage 2 : Stage 3 (ultimate)

Regervoir: s WC : FC : WC : FC : WC : FC
:Total: pool : pool :Total: pool : pool :Total: pool : pool

Taneport 27.7 19.7 8.0 22.9 20.2 2.7 22.2 20.7 1.5
North Fork =~ - - 7.0 5.8 1.2 7.0 5.8 1.2
South Fork = - - - - - L.o 3.5 0.5

61. CONSERVATION STORAGE.- In determining the conservation
storage capacity which should be provided in reservoirs investigated
on the San Gabriel River watershed, cognizance was taken of the requests
of local interests and of probable future water requirements in the
region., Yield versus storage relationships were established, and cost
estimates were developed for several increments of conservation storage.
As a result of these studies and with allocation of storage quantities
in Laneport Reservoir varied to correspond with the stage of develop-
ment, the following net conservation storage guantities {in 1,000 acre-
feet and in inches) have been provided in the proposed reservoirs.

Stage 1 B Stage 2 ¢ Stage 3 (ultimate)
s Conservation:Yield: Congservation:Yield: Conservation:Yield
Reservoir: storage :(cfs): storage :(cfs): storage :{efs)
:{ac-ft): (din): 1(ac-ft): {in): s{ac~ft): {(in)s
Leneport 68.1 1.80 43 1%7.9  5.84 39 193.2 10.20 34
North Fork - - - 126.7 10.07 30 126.7 10.07 30
South Fork - - - - - - 89.0 13.91 17

The dependable yields shown in the above tabulation are based on the
most severe drought period of record on the watershed (1947-1957) and.
under present conditions of watershed development. The above storage
capacities would provide for development of approximately 94 percent
of the water supply resources available on the San Gabriel River
watershed upstream from the Laneport Dam site. As indicated in
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paragraph 11, appendix I, studies indicate that on the basis of 50
years of waltershed development, including a potential Soil Counserva-
tion Service program on the San Gabriel River watershed; the proposed
conservation storage would yield during the critical drought period
the following smounts of dependable water supply:

Stage 1 : Stage 2 H Stage 3

Reservoir :  vield (cfs) ¢ ¥ield (cfs) : Yield (cfs)
Laneport 38 3k 29
North Fork - 26 ' 26
South Fork - - 15

.620 FLOOD CONTROL STORAGE.~- A regional analysis of flood
control storage requirements in the Brazos River Basgin indicated that,
in order to provide a high and uniform degree of flood protection for
the affected areas, each reservolr in the basin should be provided
wilth sufficient flood control storage to regulate the 5C0-year flcod
from its watershed area t0 nondamaging proportiong downstream, Flood
control storage requirements for reservoirs investigated on the San
Gabriel River watershed were based on routings of the hyvpothetical
50-year floods through the reservoirs. The 50-year hypothetiesl
floods were determined from experienced storms on the watershed and
developed for both the entire area sbove Laneport and the intervening
areas from North Fork and South Fork to laneport. The storms were
centered on the watershed toc determine the most critical requirvements
for flood control storage under the various stages of development.
The flood control storage in 1,000 acre-feet provided im the proposed
reservoirs during each stage of development is shown in the following
tabulation.

Stage 1 : Stage 2 ¢ Stage 3 (ultimate)
Reservoir : Flood control ¢ Flood comtrol : Flood control

storsage g storage 5 storage
Laneport 236.1 16L.1 116.5
North Fork - 87.9 87.9
South Fork - - kg, 5

63. FOUNDATION CONDITIONS - LANEPORT DAM.- In 1946, six core
borings were drilled at the Laneport Dam site. Overburden materials
penetrated by the borings comnsist of silts and clays with variable
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amounts of sand and gravel and average about 33 feet in depth. In
the flood plain, the embankment foundation consists of sandy clay,
approximately thirteen feet thick, overlying a stratum of silty sand
and sand that is ebout seventeen feet thick. The residuum on the
abutments and the alluvium in the flood plain area are underlain by
the Taylor formation of Upper Cretaceous age. The Taylor is a firm,
impervious and massive, calcareous, dark gray shaley clay which has
all of the characteristics of shale with the exception of lamination.
The shale strata are compact, imperviocus; and structurally sound. No
notable strucetural features were found in the dam site area. The
Taylor strats dip southeastward from 50 to 60 feet per mile in a
normal moncclinal structure. The impervious strata of the Taylor
formation are structurally sound and should form a satisfactory
foundation for the proposed dam,

6. FOUNDATION CONDITIONS - NORTH FORK DAM.- There is no
appreciable goll mantle on the hills forming the abutments of the
North Fork Dam site, and there are very limited deposits of silty and
clayey sands and sandy clays in the river bed. The abutments are
covered with broken limestone and clay residuum varying from 5 feet
t0 10 feet in thickness. One boring locasted on the stream bank
penetrated 11 feet of alluvium consisting of veriably sandy gilt and
gilty sand. The two borings located south of the stream were drilled
t0 determine foundstion conditions on the right abutment and in a
proposed spillway area. Both borings encountered the Edwards limestone
immediately underlying the overburden and the core holes were bottomed
in the Comanche Pesgk limestone. The elevations of the contact between
these two formations of the Fredericksburg group of lLower Cretaceous
formstions were Th6.9 feet above mean sea level in one boring and 758.3
feet in the second boring, indlcating a reversal in the normal
direction of dip in primsry strats and the probable existence of a
fault of small vertical displacement through the proposed spillway
saddle. The boring on the left bank of the stream encountered the
Comanche FPeak limestone beneath the overburden at a depth of 11.0 feet
velow the ground surface and the boring was drilled into a dark gray
calcareous chale between 25.4 feet (elevation 682.9 feet) and the
bottom of the boring at 30.8 feet (elevation 677.5 feet). The clay-
shale is believed to represent the top of the Walnut clay, which is
the basal member of the Fredericksburg group of formations.

65. FOUNDATION GONDITIONS - SOUTH FORK DAM.- The soil mantle
on the abutments and gbutment slcpes is very thin at the South Fork
Dam site. Residual clay and weathered limestone boulders, ranging
from a few inches to § to 10 feet in thickness, cover primary strata
of the Fredericksburg group of Lower Cretaceous age. A boring
located on the stream bank indicated that alluvial materials consist-
ing of clay, clayey sand, clayey gravel, and sandy silt are about 18
feet thick in the flood plain at the dam site. Two borings drilled
on the west (right) abutment showed that the site is underlain by
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limestone strata of the Edwards and Comanche Peak formations of the
Fredericksburg group. Limited information from these two borings
indicate that the dip of the limestone in the dam site area is

normal to the east and southeast. The Edwards is a hard, vuggy to
honeycombed limestone, whereas the Comanche Peak is a softer,
argillaceous; nodular limestone. The borings indicated that leskage
may be expected to take place through the Edwards strata unless
remedial measures, such as grouting, are performed at the gite. The
Comanche Peak was found to be impervious. The boring drilled in the
flood plain area penetrated very argillaceous limestone and shale
strata of the Walnut formation, the oldest member of the Fredericksburg
group. The Walmut strata penetrated were also found to be impervious.

66. The borings indicate that leakage may be expected to take
place through the Edwards strata. Limited testing has not revealed
gquantity of seepage that may be anticipated; however, the seepage can
be minimized or relieved by remedial measures, such as grouting, to
the extent that there would be no material reduction in the estimated
dependaeble water supply yield in the proposed project. The type of
relief needed and the areas requiring treatment can be determined
during the final plemning stage when more detailed Investigations are
made at the project site. The total estimated cosgt of the proposed
project is sufficient to cover the cost of any remedial work for
seepage control at the proposed dam site.

67. AVATLABILITY OF MATERIALS <+ LANEPORT DAM.~ At the Laneport
Dam site adeguate quantities of £ill materials are avallsble from the
river valley and the abutments for construction of an earthen embank-
ment. Both pervious and impervious materials are available in quan-
tity. Satisfactory stone for concrete aggregate and protection stone
is available from commerciasl producers at New Braunfels and Burnet.
Both sources are limestones, the Burnet stone being dolomitic. I%
may be possible to develop sources of satisfactory stane near Austing
tut the Cretaceocus sections in that area contsin numerous interbedded
strata of unsatisfactory material. Raill-haul costs are moderately high.
There is little possibility of developing sources nearer the site.
Gravel of approximately 3-inch maximum size can be obtained from
commercial producers at Austin. The gravel is chiefly silicecus with
some limestone particles in the larger sizes. Quality is satisfactory.
There is a possibility of developing lccal sources somewhat nearer
the gite. Siliceous sand containing a small percentage of granitic
particles is availlable from commercial producers near Austin. Quality
and grading are satisfactory for concrete. There is a pogsibility
of developing local sources nearer the site.

68. AVAILABILITY OF MATERIALS - NORTH AND SOUTH FORK DAMS.- At
the North Fork and South Fork Dam sites & large portion of the embank-
ment will be rolled rock fill, constructed of material taken from
required excavation for the spillways. The rock is not of suitsble
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quality for a sluiced rock fill. Suitable material for an impervious
core may be obtained from an area northeast of Georgetown, approxi-
mately four to five haul-miles from the dam sites.

69. FISH, WILDLIFE, AND RECREATIONAL FACILITIES.- In conform-
ance with reports and recomendations prepared by the National Park
Service and the Bureau of Sport Fisheries and Wildlife, essential
facilities would be included in the Laneport, North Fark, and South
Fork Reservoir projects for development of the potential aspects for -
fishing, hunting, and general recreation activities. Basic facilities
t0 be provided in the development of the proposed project include
necessary access roads, parking areas, trails, and public use areas,
as well as appropriate picnic areas, campgrounds, and swimming beaches.
Other facilities will consist of site preparation as required, utility
installations; boat docks, and launching rsmps for boating, fishing,
end water skiing. Adequate water supply, sanitary; and basic safety
facilities will also be provided to add to the visitors' enjoyment of
the regervoir. Appropriate signs would be provided alomg the access
roads and trails and in other sasreas for identification of the
facilitieg designated for public use.
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COSTS, CHARGES, AND BENEFITS

T0. FIRST COST AND ANNUAL CHARGES.-~ Estimates of first costs
and annual charges for multiple-purpose reservoir projects at the
Laneport, North Fork, and South Fork sites, proposed under stage~
development plan 10E, sre summsrized in table 5. The estimates are
based on July 1, 1961 price level. Detailed estimates of first cost
for the three proposed reservoir projects are shown in tables 21, 22,
and 23, appendix II. (See paragraph 103.)

Ti. FLOOD CONTROL BENEFITS .- The average annual damsges in the
ares recelving protection from the authorized eight-reservoir system
in the Brazos River Basin are estimated at $1%,879,000, based on the
present state of development snd price levels of July 1, 1961l. It is
further estimated that $12,204,600 of these damages would be pre-
vented by the system of reservoirs. In accordance with the projec-
tions developed in the economic base study presented as appendix IIT
of this report, a development factor of 1.60 wag.applied to these
prevention of damage benefits, bringing the total benefits to $19,527,400.
These benefits were distributed among the eight reservoirs by credit-
ing each project with benefits based on its service as an integral
unit of the plan for flood protection in the Brazos River Basin. In
determining these benefits for the Laneport Reservoir as authorized,
the reservoir was credited with the benefits it would produce inde-
pendently along the reaches of the San Gabriel River below the dam
site, and an equitable share of the benefits it will provide along
the Little River and Brazos River in conjunction with other wunits of
the plan. Flood control benefits for Leneport Reservoir were thus
determined to be $2,206,600, Adding the North and South Fork Resger-
volrs to the system in accordance with the proposed plan of improves
ment for the San Gabriel River watershed provides additional flood
control benefits of $113,900, bringing the total flood contral
benefits for the combined Lanmeport, North Fork, and South Fork
Reservoirs to $2,320,500, However, under the proposed plan of stage
development, the system of three reservoirs would provide composite
annual flood control benefits smounting to $2,676,500, as determined
by the method described in paragraph 12 of appendix II1.

T2.  WATER CONSERVATION BENEFITS.- The estimate of water supply
benefits for Laneport Reservoir as contelned in the project document
was $20,200 annually. These benefits were based upon a dependable
regulated flow of 20.2 second-feet at an estimated value of $1,000
per second-foot, or $C.00L2L per 1,000 gallons. For this report,
the benefits creditable to laneport, the North Fork, and South Fork
Reservoirs were evaluated on the basis of values of water supply
storage as furnished by the U. 5. Public Health Service in its
report dated July 1960. As explained in paragraph 17 of appendix II,
the water conservatlon benefits were estimated on the basis of a
unit value of $0.076L per 1,000 gallons of dependable yield for
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TABLE 5
SUMMARY OF FIRST COSTS AND ANNUAL CHARGES
PROPOSED PLAN OF IMPROVEMENT - PLAN 10B

SAN GABRIEL RIVER WATERSHED
(July 1, 1961 price level}

Ttem

Costs in thousand dollars '

W W o

(Interest rate - 2. 625%5 (Amortization period - 50 years)

FEDERAL FIRST COST

Lands and damages 5,240.0 1,595.0

Relocations 327.0 393.0

Reservoirs 411.0 392.0

Dam 14, k00.0 7,360.0

a. Embankment (k,071.0) (1,230.0)
b. 8lope protection (29.0) -

¢. Spillway (7,890.0) = (4,720.0)
d. Outlet works (2,410.0) (1,410.0)
Fish and wildlife facilities 155.0 98.0

Access road 9.0 16.0

Recreation facilities 365.0 285.0

Bulldings and grounds 118.0 121.0

Operating equipment 65.0 59.0

Preguthorization costs hh.0 10.0

Engineering and design 1,050.0 663.8

Supervision and administration = 1,260.0 817.2

Total net Federal first cost  23,444.0  11,810.0
NON-FEDERAL FIRST COST none none
TOTAL ESTIMATED FIRST COST .

OF PROJECT 23, kil 0 11,810.0
LESS PREAUTHORIZATION COST - ko 10.0
TOTAL CONSTRUCTION COST OF C S

PROJECT 23,&0000 - 11,800.0

+ Laneport

FIRST COSTS *

ARNUAL CHARGES #

Construction period, years 5 3
1. FEDERAL INVESTMENT - |
a. Federal first cost 23,44k, 0 11,810.0
b. Interest during construction 1,532.0 465.0
Total Federal investment 24,976.0 12,275.0
2. NON-FEDERAL INVESTMENT none none
3. FEDERAL ANNUAL CHARGES o
a. Interest on investment 655.6 322.3
be Amortization of investment 247.0 121. 4
¢. Maintenance znd operation
(including replacement of parts) 100.7 70.3.
Net Federal annual charges ~ 1,003.3 514.0
4, NET NON-FEDERAL ANNUAL CHARGES none none
5. TOTAL ESTIMATED ANNUAL CHARGES 1,003.3 514.0

: North Fork :8outh Fork

1,273.0
- 56.0
306.7

- 4,030.0

(1,380.0)

(1,470.0)
(1,180.0)
73.3
14.0
. 261.0
120.0
55.0
10.0
h87. h
543.6
7,230.0
none '

7,230.0
10.0

7,220.0

7,230.0

" 285.0
7,515.0
none

1973
Th.3

64.1
335.7

none

335.7

*See paragraph 105



storage not made available until the year of need and on a discounted
value of $0.0488 per 1,000 gallons for storage made available by the
year 1970 but not needed until the period between the years of 1985
and 1990. By applying these unit values to the water requirements at
the various stages of reservoir development, it was determined that
the composite water conservation benefits creditable to Laneport,
North Fork, and South Fork Reservoirs are $508,200, $512,800, and
$273,000, respectively.

73. FISH AND WILDLIFE BENEFITS.. The Bureau of Sport Fisheries
and Wildlife presents in its report estimates of net fish and wildlife
benefits for the proposed stage-development plan 10B as follows:

First stage, Laneport Reservoir, $50,000; second stage, Laneport and
North Fork Reservoirs, $67,000; and third stage, laneport, North Fork,
and South Fork Reservoirs, $75,000. For purposes of economic analysis
under stage-development conditions, the total net fish and wildlife
benefits estimated by the Bureau were apportioned (as shown in table 5,
appendix II) to the three reservoir units of the proposed plan 10B as
follows: First stage, Laneport, $50,000; second-stage, Laneport,
$46,000 and Worth Fork, $21,000; third stage, Laneport, $37,000,

North Fork, $19,000, and South Fork, $19,000. Construction of the
proposed reservoir units would result in losses to existing fishing
resources in the channels downstream from the dam sites and to upland
game and deer resources in the upstream reservoir sites; and increases
in fishing resources at all reservoir sites and in upland game and
waterfowl resources at the Laneport unit. The proposed reservoir does
not provide benefits of any sigrificance with respect to commercial
fishing or to natural resource conservation of national interest.

T4. Based upon the above available data, the total estimated
composite annual fish and wildlife benefits under stage-development
conditions for the proposed reservoir plan are $82,100, of which
$43,800 is credited to the Laneport Reservoir, $19,300 to the North
Fork Resgervoir, and $19,000 to the South Fork Reservoir.

. 75. RECREATION BENEFITS.- The general recreation benefite
creditable to the proposed reservoir plan 10B are based on studies by
the Corps of Engineers summarized in appendix IL. The recreation
studies established on amnual visitation trend for the San Gabriel
River project areas varying from 1,200,000 persons in year 1570 to
about 2,900,000 persons in year 2040; and on an average value of
$0.50 per visitor-day. The recreation benefits assigned to each
reservoir unit during the various stage-development periods are as
set forth in appendix II and as follows: First stage, Laneport,
$350,000; second stage, Laneport, $410,000 and North Fork, $410,000;
third stage, leneport, $460,000, North Fork, $340,000, and South
Fork, $290,000.
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76. Based upon the gbove available data, the total estimated
composite annual recreation benefits under stage-development
conditions for the proposed reservoir plan are $1,047,200, of which
is credited $405,500 to the Laneport Reservoir, $351,700 to the North
Fork Reservoir, and $290,000 to the South Fork Reservoir.

77. SUMMARY OF BENEFITS.- The total estimated composite average
annual benefits for the proposed plan 10B (Laneport, North Fork, and
Socuth Fork Reservoir projects), as estimated under price levels of
July 1, 1961, are summarized as follows:

¢ Laneport : North Fork: South Fork: Total

Ttem ¢ Regervoir : Reservoir : Reservoir : Plan 10B
Flood control $1,819,700 $582,500 $274,300 $2,676,500
Water conservation 508,200 512,800 273,000 1,294,000
Fish and wildlife 43,800 19,300 19,000 82,100
Recreation 405,500 351, 700 290,000 1,047,200

Total annual benefits $2,777,200 $1,466,300 $856,300  $5,099,800

78. In addition to the primary benefits creditable to the project,
it is recognized that certain secondary benefits would be realized.
However, for the purpose of economic Justification, the secondsry
benefits have been disregarded.

79. COMPARISON OF BENEFITS AND COSTS.- The average annual
benefits, the average annual charges; and the ratio of benefits to
charges for the proposed plan 10B (Laneport, North Fork, and South
Fork Reservoir projects) are given below. Ry

¢ Average annual Armual ¢ Ratio of benefits
Regervoir benefits : charges 2 to charges
Laneport $2,777,200 $1,003,300 2.8
North Fork 1,466,300 51,000 2.9
South Fork 856,300 35,700 2.6
Total $5,099,800 $1,%53jooo .8
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LOCAL COOPERATION

80. PROPOSED LOCAL COOFERATION.- The local cooperation proposed
in the construction of the proposed Laneport, North Fork,.and South
Fork Reservoir projects consists of reimbursement to the Federal
. Govermment of project costs chargeable to the water conservation
features provided in each project. In this connection, the Brazos
River Authority, an agency designated by the Texas State Board of
Water Engineers to negotiate with the Corps of Engineers .in matters
pertaining to conservation storage in Corps projects in the Brazos
River Basin, informed the District Eagineer by letter dated July 28,
1960, and by supplement thereto dated December 22, 1960, of its
acceptance of the proposed plan of improvement and that at the proper
time it will enter intc agreements with the Federal Government to
fulfill the requirements of local ccoperation for the water conserva-
" tion portion of each project. The Authority stated, however, that
‘at the present time it favors comstruction of the proposed projects
on the San Gabriel River watershed in steges, with construction of
the proposed Laneport Reserveir project as the first-stage unit.
Also, the Brazos River Authority indicated its desire to contract
‘for the total cost of the water supply provisious in the proposed
first-stage Laneport Reservoir project pricr to the initiation of

construction, thus indicating no desire to defer payment for the cost
of any portion of the storage space fcr future water supply as set
forth by the Water Supply Act of 1958.

81. ALLOCATION OF COSTSDl Tre costs of the proposed Laneport,
North Fork, and South Fork Reservoirs have beern tentatively allocated
between flood control, water conservation, fish and wildlife, and
recreation in accordance with the Separable Tosts-Remaining Benefits
method of cost sllocation. Separate cost allocation studies were
made of each project involved under .each of the three stages of
development. A summary of the cost allecation studies for firste-

stage, second-stage, and ultimate-stage conditions is shown in teble
6. Computations concerning the allocation of project costs to the
separate purposes under each stage of development are shown in
tables 19 and 20, appendix II. The total amounts of construction
costs and of maintenance snd operaticn costs aliccated to water
congervation under each stage of development wouid be chargeeble to
leeal interests.

82. Under first-stage conditiouns ag established by the pro-
posed plen of improvement, lanepcrt Reservolr would operate alone
on the San Gabriel River watershed as a multiple-purpose unit for
flood control, water conservation, Tish and wildlife, and recreation
purposes. The proposed first-stage Laneport project would have a
total usable storage of 314,200 acre-feet, of which 236,100 acre~
feet would be allocated to flood contrsl and 68,100 acre-feet would
he allocated to water conservation. The water conservation storage
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TABLE &
SUMMARY OF COST ALLOCATION STUDIES

FLAN 10B - LANEPORT, NORTH FORK, AND SOUTH FORK RESERVOIRS

:_First stage ° Second stage Uitimete stage
Ttem : _ Laneport :__ Leneport North Fork Total Laneport North Fork South ¥ork Total
PERTINENI DATA -
Total project first eost (dollars)# 23, 444,000 23, kb, 000 11,810,000 35,254,000 23,4, 000 11,810,000 7,230,000 42 b8l ,000
Total project anmual charges {(dollars)* 1,003,300 1,003,300 514,000 1,517,300 1,003,300 514,000 335,700 119531(»0
Total controlled storsge, acre-feet 331,900 331,900 221,600 553,500 331, 22}“,600 138,500 692,000
Flood comtrol storege, acre-feet (236,100) 161,100) (87,906} 521;9,000) fllﬁ,SOO) (87,900) E'l—5, 500) 249,900)
Vater conservation storage, acre-feet 268,100) 147,800) (126, 700) 27h, 500 193,200; 126, 700) 89,000; 408,900
Sediment storage, acre-feet 27,700) (23,000) (7,000 {30,000 (22,200 7,000) (4,000 (33,200
Dependable flow .
Second-feet 43 9 30 69 34 30 17 81
Miltion gellons daily 27.8 25.2 19.4 Lh.6 22.0 19.4 1.0 524
Million gaullons per year 10,143.945 9,200.322 T7,077.171 16,277.bol 8,020.794 T,07T.1T. 4,010,397 19,108.362
Benefits (dolisrs) 3,401,000 2,916,700 1,717,700 k4,634,400 2,777,200 1,466,300 856, 300 5,099,500
Flood contrel (dellars) (2,206,600} (1,901,800g 5633,900; 52,535,700} (1,819,ng 5582,500) 2‘rh,300; 2,676, 500)
Water conservation (dollars) {559,h00} {533,700 512,800 1,046,500} 508,200 512,800} 273,000 1,294 ,000)
Fish and wildlife (dollars) {50,900) {%7,800) (21,000) {68,800} (43,800) {19,300) (19,000} ,800)
Recrestion (dollers) (585,000) (433,400) (550,000) {983,400} (%05, 500) {351,700} (250,000}  (1,04T,200)
FLOOD CONTROL ALLOCATIONS
Anmsl charges#* 555,900 411,500 182,100 653,600 yab 700 182,400 116,000 T23,200
Construction costit 13,340,300 10,916,100 4,433,000 15,349,100 9,762,500 1,439,000 2,576,000 16,779, 500
Anmisl meimtensnce & operation cost k2,200 51,200 15, 66,800 48,800 15,600 19,300 83,700
Construction cost per scre-foot# 56.50 67.T6 50.43 61.64 83.80 50.50 56.62 67.16
WATER CONSERVATION ALLOCATIONS
Anmual chargest* 296,300 369,300 243,700 613,000 Lok koo 243,900 159,800 808,200
Congstruction cost¥¥ 6,746,200 8,777,300 5,654,000 14,531, 300 9, 575, 300 5,659,000 3»”“71000 15368]*:300
‘Anminl meintenance & operstiom cost 36,600 31,300 15,200 46, 500 35, 15,200 30,300 97,400
Construction cost per acre-foot# 99,06 59.39 4 63 52,5 k9,56 145-66 38.73 45,69
© Cost per 1000 gallons¥* 0.02925 0.03641 0.03443 0.03555 0.03987 0.03446 0.0398 0.03787
FISH AND WILDLIFE ALLOCATICNS
Ammal chargesis 27,900 28;9w 1311“00 h2:3w 29,000 1.2,800 12,300 53,900 ’
Construction cost#* 669,300 T13,700 304,000 1,017,700 20, R0 287,000 274,000 1,276, T00
Ammal meintenance & operation cost 2,200 1,500 2,000 3,500 1,200 2,000 2,000 5,200
RECREATION ALLOCATTONS
Anoual chargesi 121,500 131,500 Th, 400 206, 300 143, 500 T4, 500 47,200 265,200
Construction cost#* 2,644,200 2,992,900 1,409,000 &, k01,900 3,341,500 1,%5,000 923,000 5,679, 500
Anmal maintensnce & operation cost 19,700 16,700 21,400 38,100 14,900 » 12,500 k8,800

#Tncluding preauthorization costs
HExcluding presuthorization costs



of 68,100 acre-feet would provide an estimated dependable yield of
about 43 second-feet, or about 27.8 million gallons daily. Under
first-stage conditions, the summary in table 6 indicates that the
total project comstruction cost (exclusive of preauthorization costs)
of $23,400,000 would be allocated as follows: $13,340,300 or 57.01
percent to flood comtrol; $6,746,200 or 28.83 percent to water
conservation; $669,300 or 2.86 percent to fish and wildlife; and
$2,6LL,200 or 11.30 percent to recreation. Although the maintenance
and operation functions of the proposed first-stage laneport project
would be the responsibility of the Corps of Engineers, the total cost
of such maintenance and operation would be apportioned to Federal and
non-Federal interests. The first-stage summary presented in table &
indicates that the total estimated cost of $100,700 for maintenance
and operation would be allocated as follows: $42,200 or L1.91 percent
to flood control; $36,600 or 36.35 percent to water coumservation;
$2,200 or 2.18 percent to fish and wildlife; and $19,700 or 19.56
percent to recreation.

COORDINATION WITH OTHER AGENCIES

83. NOTICE OF INITIATION OF STUDIES.- During the initistion of
studies on the subject watershed, the regional offices of other
interested Federal agencies were advised by letter dated November 20,
1957, of the general investigations program for fiscal year 1958. In
response to the above letter; the Federal agency comments, in general,
included statements of interest in the investigations program and
information on available basic and general data. The Soil Conserva-
tion Service advised the Fort Worth District by letter dated
January 28, 1958, that spplications for planning assistance on the
San Gabriel River watershed for PBurnet, Williamson, and Milam Counties
had been received and that preliminary field examinations indicated
a favorable benefit-to-cost ratic would bte possible. The Bureau of
Reclamation indicated that studies had been made of the authorized
Laneport Reservoir with resgpect to use of its conservation storage
capacity for supplying downstream water requirements, including
potential irrigation developments along the Little and Brazos Rivers.
Interested agencies reguested that copies of the proposed report be
submitted for field~-level review and comment.

84, PUBLIC HEARING.- Participation of other agencies in the
public hearing is discussed in paragraph 33.

85. U. S, PUBLIC HEALTH SERVICE.-~ During the preparastion of this
report, the investigations and studies in connection with the water
supply aspects of the San Gabriel River watershed and the Brazos River
Basin were closely coordinated with the U. S. Public Health Service
through correspondence and by means of variocus conferences. The
Service was furnished necegsary basic data, including results of
cost and yield studies of projects on the Brazcs River Basin which
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are in the advance planning stage of investigated reservoir plans on
the San Gabriel River under conditions of maximum water resource
development. On the basis of the cost and yield data, the Service
determined the wvalue of water supply storage in the lower Brazos
River Basin, including the San Gabriel River watershed. The Service
prepared a detailed report, as presented in appendix IV, of the
minicipal and industrial water requirements for the Navasota and
lower Brazos River areas. However, the value of water supply storage
and the estimates of water supply benefits utilized in the analyses
of investigated reservoir plans were based on studies by the Gorps
of Engineers as described in appendix IL.

86. BUREAU OF SPORT FISHERIES AND WILDLIFE.. During the
preparstion of this report; the investigations and studies in
connection with the fish and wildlife aspects of investigated reser-
volr plans on the San Gabriel River were closely coordinated with the
Bureau of Sport Fisheries and Wildlife through correspondence and by
varjous conferences with representatives of the Bureau’s Fort Worth
office. The Bureau was furnished necessary basic data on investi-
gated reservoir plans; including pertinent reservoir design data,
surface areas; and capacities. The original report furnished by the
Bureau for inclusion in this report included an evaluation of the
San Gebriel Reservoir plans on the basis of annual expenditures by
sport hunters and fishermen. Subsequently, the Bureau provided a
revised report with fish and wildlife benefits based on evaluation
as proposed by the Panel on Recreational Values, establisghed by the
Subcommittee on Evaluation Standards of the Inter-Agency Committee on
Water Resources. The comments of the Bureau, summarized in paragraph
9ld of this report, are based on a review of the original draft of
the report in which the annual benefits for fish, wildlife, and
general recreation were combined. A detailed report prepared by the
Bureau, evaluating the fish and wildlife aspects in investigated
reservolr plans on the San Gabriel River; ig presented in appendix IV,

87. NATIONAL PARK SERVICE.- The National Park Service was con~
sulted with respect to recreation aspects and potentialities of the
San Gabriel River watershed. A reconnsissance of the area was made
by a representative of the Region Three office, National Park Service,
and a report of the findings was submitted. The report contained an
appralsal of the recreational potentials and indicated the type of
recreational development and estimated monetary evaluation of recrea-
tion benefits applicable to the investigated reservoir plans. The
report of the National Park Service 1s presented in appendix IV.
However, the general recreatlon benefits uwtilized in the analyses
of investigated reservoir plans were based on studies by the Corps
of Engineers described in appendix II.
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88. BUREAU OF PUBLIC ROADS AND STATE HIGHWAY DEPARTMENT.- In
accordance with provisions of Public Law No. 562, the Bureau of Public
Roads and the Texas State Highway Department were consulted regarding
the advisability of providing a highway crossing at each of the
investigated dam sites. The State Highway Depariment has recommended
that a highway crossing be considered in design of the Laneport Dam
since there appears to be a definite need ¢f rerouting an improved
county road across this dam. The estimated increage in project costs
“to provide the recommended highway crossing at the laneport site is
about $61,200, which has been included in the total estimated project.
costs. :

89. SOIL CONSERVATION SERVICE.- The Soil Conservation Service,
‘Department of Agriculture, has been authorized 1o undértake a program
of runoff and waterflow retardation and scil erosion preventlon on
the San Gabriel River watershed. As of July 1, 1960, a total of 21
planned reservoirs in the Brushy Creek subwatershed have been com-
pleted. In addition, the Soil Conservation Service has received
- applications for planning assistance on the North San Gebriel River,
the South San Gabriel River, and the lower San (abriel River water-
sheds. Reconnaissance surveys by the Soil Conservation Service have
indicated the possibility that 59 floeod detention reservoirs. are
economically Justified. Construction of the items in the entire
Soil Conservation Service program would have an effect &n the
requirements for flood control improvements preposed inm this- report.
In the interest of over-all planning, the effects of afy existing
or definitely planned reservoirs of the Soil Conservation Service
will be considered in the advance planning of the improvements
proposed herein. '

90. BUREAU OF RECLAMATION.~ During the preparstion of this
report, a representative of the Buresu of Reclamation verbally
stated that no Federal irrigation project is currently contemplated
on the San Gaebriel River watershed, but that in the event of the
future development of an irrigation project along the San Gebriel
River, the recommended maltiple-purpose reservoir projects would
contain sufficient water conservation storage to provide for any
future irrigation needs.

91. REVIEW OF REPORT BY OTHER FEDERAL AGENCIES.- Coples of
this report have been forwarded ito the interested Federal agencies
at regional level for their formal views and comments. Appendix V
of this report is reserved for copies of correspondence relative to
coordination with other agencies, including their formal comments
on this report. The comments are summarized briefly as follows:
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a. The Bureau of Mines stated that an office study of
avgilable records indicates that the proposed comstruction will have
no adverge effect on mineral industries in the area; therefore, the
Regional Office of the Buresu of Mineg has no objection to the
proposed project.

b. The Bureau of Public Roads stated that it concurs with
the Texas Highway Department’s recommendation that only the Laneport
location merits consideration for a roadway on the dam and that the
Laneport Reservoir will require relocation of FM Road 971.

¢. The Bureau of Reclamation stated that it has no objec-
tion to the proposed development and will consider the findings of
the report in comnection with any future studies that may be made in
the Brazos River Basin.

d. The Bureau of Bport Fisheries and Wildlife stated that
it appreciasted the consideration given to fish and wildlife in the
report and was especially pleased to note that essential facilities
for hunting and fishing as recommended by the Bureau in its report
will be included in the proposed projects. The Bureau also stated
that it was difficult to understand how its estimate of $230,000 for
fishing and $17,000 to $21,000 for hunting, and the estimate of
$240,000 for other recreation benefits furnished by the National Park
Service were used in developing the estimated $1,047,200 for the
over-all annual recreation benefits shown In the report. The Bureau
offered assistance in preparation of a specific evaluation of fish
and wildlife resources for plan 10B if such an evaluation was con-
gidered desirsble. (The sbove comments are based on the initial
draft of the report in which the annual benefits for fish and wild-
life and general recreation were combined.)

e. The Federal Powver Commission stated that examination
of the power potentialities at the Laneport site in 1949 and a
review of the project in 1957 disclosed that inclusion of power
could not be justified. Also, that examination of the recommended
project comprised of Laneport and North and South Fork Reservoirs
indicates that inclusion of power facilities in the Laneport Reser-
voir project cannot be Jjustified.

f. The U. S. Geological Survey stated all available
streamflow data had been utilized in the report. Also, that it is
interesting to note that the San Gabriel River drains an area that
is subject to some of the highest floodflow rates in the Southwest; and
that the report gives consideration to these unusueally high flood
flows.
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g. The National Park Service stated that although there is
& difference in the Corps’ approach to estimating potential attend-
ance and the benefit factor used by the Service, the resulting
anmial benefits are not significantly different and no specific
recommendations were made for changing the report. The Service
stated also that the proposed reservoirs are within areas rich in
archeological sites, that surveys are scheduled for fiscal year 1962
for all three reservoir sites, and that excavations cannot be made
until the archeclogical surveys are completed.

h. The Public Health Service suggested minor revisions in
the report draft relative to statements on the dates of projected
need for the various water supply units, the interest rate used for
conversion of capital costs to annual costs, and the amount of avail-
able water resources in the lower Brazos River area. The revisions
suggested by this agency have been incorporated in the report with
the exception of the dates of projected need for the various water
supply storage units and the interest rate for conversion of capital
costs to ammial costs.

i. The Soil Conservation Service suggested revisions in
wording relative to status of applications for planning assistance
on the North Pork San Gabriel River, South Fork San Gabriel River,
and the Lower San Gabriel River watershed since no detail planning
has been initiated in any of the watersheds, and that no upstream -
watershed protection and flood prevention projects could be Jjustified
with the installation of the plarnmed North and South Fork Reservoirs.
Appropriate revisions were made in the report to reflect the status
of applications for assistance on the San Gabriel River watershed.
The Service also stated that the amount of depletion attributed to
the upstream soil and water conservation program on the San Gabriel
River at Laneport for the present {1958} and future (2010) appears
to be excessive, and recommended that the report be revised to agree
with the data prepared by the Bureau of Reclamation which was adopted
by the U. 5. Study Commission - Texas after concurrence by all State
and Government agencies. In reply to the above comment, the yield
computations under existing conditions used in this report were based
on observed flows at gages on the watershed. Therefore, all existing
watershed factors, including depletion by the existing Soil Conserva-
tion Service structures, are reflected in the adopted yield values,
The estimate of an additional 28 percent reduction in resources is
based on preliminary data furnished by the Bureau of Reclamation.
Subsequent preliminary data furnished the U. S. Study Commission -
Texas in February 1961, after preparation of this report, indicate
that the preliminary plan of development proposed by the Soil
Conservation Service for the San Gabriel River watershed asbove the
Laneport Dam site has been materially reduced in scope. Because the
estimates of reduction in resources are based on 50 years of water~
shed. development and in view of the uncertainty of the amount of
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future development, it is considered that the yields for future (2010}
conditions as presented in appendix I, page 4, are satisfactory for
the purpose of this report.

jo The U. 5. Forest Service stated that there are no
Wational Forest lands in the area and that the proposed improvements
will not adversely affect any non-Federal forest land.

k. The Southwestern Power Administration stated that in
view of the rapidly increasing power market and future need for water
supply, it is recommended that comsideration be given 1o power
facilities in the initial projects with provision made for future
reallocation of storage to higher priority purposes as the needs
develop. Preliminary investigations made by the Corps of Engineers
indicate that the construction of facilities for hydroelectric
development does not appear feasible.
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DISCUSSION

92. DISCUSSION.- This report considers the degirability of
modifying the authorized plan of improvement for fleood control,
water conservation, and related water uses on the San Gabriel River
watershed. The authorized plan consists of a multiple-purpose
reservoir project, Laneport Reservoir, located at river mile 29.7,
which is a unit in a system of eight Federally suthorized reservoirs
in the Brazos River Basin. Each reservoir is planned to function as
a unit in the system and to provide maximm reduction of flood
stages on certain portions of the principal tributaries of the river
and on the Jower Brazos River downstream from the vicinity of Waco.

93. Local interests requested that the restudy of the author-
ized lLaneport project include consideration of alternate project
sites to extend flood control upstream from the Laneport site and
to include sufficient water conservation storage space in any project
adopted to permit optimum development of the water resources of the
San Gabriel River watershed to meet current and future water needs.
Periods of prolonged drought, upward trends in population, and expan-
sion of industrial and municipal developments have made evident the
increasing need for the conservation of surface runoff for all
beneficial purposes throughout the lower Brazos River Basin, includ-
ing the San Gabriel River watershed. The U, S. Public Health Service,
the Texag State Board of Water Engineers, the Brazos River Authority,
and representatives of municipalities and industries have requested
generally that water conservation storage space, in maximm amounts
which can be economically provided, e included in all multiple-
purpose reservoir projects planned and constructed by the Corps of
Engineers oun the lower Brazog River tributary system. In its report,
the U, 8. Public Health Service emphasized the following problens:
that the water originating in the main channel of the Brazos-River
above Whitney Reservoir possesses a high salt content and is largely
unsatisfactory for municipal and industrial purposes; that water of
goed quality is limited in source and amount to the Jlower Brazos
River tributary system; that the projected water requirements for
mmicipal and industrial purposes for the lower Brazos River Basin
will be sbout 1,102 million gallons daily by the year 2010, includ-
ing 8.2 million gallons daily for the San Gabriel River watershed
downstream from the vicinity of Georgetown; and that the aggregate
firm yield from existing and proposed surface reservoirs (exclusive
of reservoirs on the San Gabriel River watershed) and estimated
existing and future ground water resources are only about 603 million
gallons daily.

9, Detailed investigations and studies were made of plans 1A
and 1B through 11A and 11B involving one or more reservoir units
under simultaneous and stage development conditlons. These plans
involved reservoirs at the following sites: {a) Laneport site,
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San Gebriel River, river mile 29.7; (b} North Fork site, North Fork
of San Gebriel River, river mile 4.0; (c) South Fork site, South
Fork of San Gabriel River, river mile 4.7; and (d) Berry Creek site,
Berry Creek, creek mile 6.7. Multiple-purpose reservoirs were
developed at each of the sites to include flood control storage
capacity which would provide a high degree of control of the flcod
runoff from the contributing drainage area and to which, for purposes
of analysis, was added various incremental amounts of water conserva-
tion storage space. The analyses of the various plans mentioned
above included Leneport Reservoir- as the primary unit because of its
importance for flood control purpcses and two sizes, one with a total
controlled storage of 281,100 acre-feet and another with 331,900
acre-feet, were investigated to determine the maximum economical
amount of water conservation storage which could be developed at that
site. The analysis indicated that the most favorable plan would be

a plan containing the largest controlled storage, 331,900 acre-feet,
at the laneport site and that stage development of such a plan would
provide the maximum amount of excess of benefits over costs. Plan
10B, which provides for the immediate construction of the Laneport
Reservoir as the first stage unit; followed by the addition of North
Fork and South Fork Reservoirs as second- and third-stage units,
respectively, was found to be the most practical plem of improvement.
Development of this plan, in the sequence given, is comsidered to be
the most suitable and practicable plan on the basis that it would
provide the greatest amount of excess berefits over costs, the maxinam
development of the water supply resources on the San Gabriel River
watershed, and would contribute favorably toward the fulfillment of
the present and future water needs. :

95. During the course of the investigation of the various plans
being considered, full consideration was given to the many complex
factors involved in the development of the water resources of the San
Gabriel River. Included among the nmumerous problems which required
consideration were the views of proponents who favored full develop=
ment of the storage potentialities of reservoir sites of the water-
shed in the interest of providing maximum control of flood runoff and
optimum development of the water resources for municipal, industrial,
and allied uses, and the expressions of opposition by certain groups
and of some landowners on the watershed to the Laneport Beservoir
project under consideration. The major objections expressed by the
opponents were in regard to the displacement or relocation of people
who reside or own land within the proposed Laneport Reservolr area;
the inundation of lands which they classify as the best and most
highly developed portions of the watershed; the loss of tax revenue
to school districts and county govermments; and the development of a
project on the San Gabriel River, the maximum benefits from which
would be to landowners and water users on the lower Brazos River.
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96. Investigations of the potential reservoir areas for the
Laneport, North Fork, and South Fork sites have revealed that about
335 permanent homes would be affected by the construction of the
reservoirs; of which approximately 225 are in the Laneport area, 70
are in the North Fork area, and 40 are in the South Fork area. Of
the total 26,580 acres required for the three reservoir units, about
78 percent is classified as cropland, 14 percent as open pastureland,
and 8 percent as woodland. '

- 97. During this invegtigation, a survey was made to determine
the value of property and improvements in the flood plains of the
San Gabriel River and in the flood plains of the Little and Brazos
Rivers affected by discharges from the San Gabriel River. Based on
this survey, it was estimated that the total value of physical
developments and property at this time within the flood plains of
the lower Little and Brazos Rivers is $354,525,600, of which
$173,262,500 is classified as agricultural property, $25,335,200 as
rural nonagricultural property, $61,831,100 as urban property, and
$94,096,800 as transportation facilities and utilities. The value of
physical property in the flood plain of the San Gabriel River under
present conditions in the reach downsiream from the Laneport Dam site
has been estimated at $3,491,400, of which $3,038,000 is classified
as agricultural property and $453,400 as transportation facilities
and utilities. The value of physical property in the flood plain of
the San Gabriel River between the Laneport Dam site and the North
Fork and South Fork Dam sites is $4,506,800, of which $2,504,800 is
classified as agricultural property, $681,000 as urban properties,
and $1,321,000 as transportation facilities and utilities. ILand
areas in the lower Little and Brazos River flood plaings which are
devoted to agricultural pursuits total about 1,080,630 acres, of
which about 597,970 acres are classified as improved agricultural
lands, 480,110 acres as unimproved grazing lands, and about 2,550
acres as urban area. In the San Jabriel River flood plain downstream
from the lLaneport Dam site, there is a total of about 13,620 acres of
land, of which 8,260 acres are classified as improved agricultural
and 5,360 acres as unimproved grazing land. In the investigated San
Gabriel River flood plain upstream from the Laneport Dam site, there
is a total of about 12,440 acres of land, of which 5,710 are classi-
fied as improved agricultural lands, 6,360 as unimproved grazing
lands, and 370 as urban area. The average unit values of property
and improvements within the investigated flood plain reaches are as
follows: Brazos River, $329 per acre; Little River, $306 per acre;
and San Gabriel River, $307 per acre. The lower Little and Brazos
River areas are considered to be highly developed areas of the Brazos
River Basin. On the basis of the comparison of the above-average
unit values, it is concluded that the flood plain of the San Gabriel
River is also a highly developed area, principally for agricultural
PUrposes .
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98. Representatives of the State of Texas and of State consti~
tuted agencies delegated the responsibility for the development of
water resources of the river basins of the State have stressed the
necessity for the maximum development of all potential reservoir
sites in the State in the interest of providing a source of water
supply to meet anticipsted future needs. Estimates of future economic
development and the resultant water requirements have been prepared
by various State agencies, consulting engineering firms, and the
Public Health Service. The Public Health Service has stated in its
report that the estimated total industrial and municipal water
requirements for the entire lower Brazos River Basin by the year 2010
would be approximately 1,102 million gallons daily. The Service
concludes from comparing the expscted total water requirements with
the total estimated yields to be anticipated from existing and proposed
reservoirs that to meet the forecasted demand would necessitate the
maximum feasible and economically justified development of water
resources of all the water-producivng streams in the lower Brazos River
Rasin, including the San Gabriel River.

99. It is recognized that construction of a reservoir project
in any area requires a readjustment in the tax- and revenue-producing
enterprises which are lost as a result of the inundation of lands.

It is also recognized that the impact on the present economy of the
area concerned varies with the size of the area dedicated to the
conservation of water for municipal and industrisl uses. However, in
most cases these losses would be compensated by new improvements and
enterprises which normally would be developed in the general project
ares.

100, Based on the reports prepared by the Buresu of Sport
Fisheries and Wildlife and by the National Park Service and experience
gained in the operation of the existing Coerps of Engineers reservoirs
in Texas, it has been determined that development of the proposed
plan - the Lameport, North Fork, and South Fork Reservoir -~ will
provide composite average annual benefits for fish and wildlife and
for general recreation purposes in the aggregate amount of $1,130,300.
The benefits derived from fish, wildlife, and general recreation
activities will be a valuable asset to the area and will more than
compensate for the anticipated reduction in taxes and the replacement
of present sources of income with new enterprises.

101. The Brazos River Authority, an agency designated by the
Texas State Board of Water Engineers to negotiate with the Corps of
Engineers in matters pertaining to water conservation storage in Corps
projects in the Brazos River Basin, has expressed the opinion that
water conservation storage sufficient to produce about 10 second~feet
or 6.46 million gallons daily of dependable yield would be adequate
to serve the immediate needs of the lower San Gabriel River watershed,
and that the immediate needs for water supply in the remainder of the
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lower Brazos River Basin will be adeguately served by other Corps of
Fngineers reservoir projects which are under construction or in the
advance planning stage. However, the Authority has indicated iis
willingness to contract for (prior to the initiation of construction)
the total amount of water supply storage tc be provided in the first-
stage laneport project.

102. The proposed Laneport, North Fork, and South Fork Reservoirs
would have & gross controlled storage capacity of 692,00C acre-feet,
of which 33,200 acre-feet would be for sedimentation, 408,900 acre-
feet for water conservation, and 249,900 acre-feet for flood control.
The water conservation storage included in the proposed plan of improve-
ment would provide an estimated dependsble yield of about 81 second-
feet or 52.4 million gallons daily. The proposed stage-development
plan as set forth in this report provides sedimsnt storage sufficient
for a 70-ysar, 65-year, and 50-year period in the case of the Laneport
Reservoir, North Fork Reservolr, and South Fork Reservoir, respectively.
It is estimated that sach unit of the proposed plan would have a useful
life In excess of 100 years. During the preconstruction planning,
congideration will be given to providing sediment storage to serve the
estimated useful 1ife of each reservolr unit.

103. TFINAL REVISICONS AND COST ESTIMATES.- In a final revision
of the cost estimate 1t was concluded that allowances cover and above
the normal contingency items should be added to take care of the possi-~
ble remedial foundaition treatment at the North and South Fork dam sites
and to move the spillway location at the Laneport site further into the
abutment if a more sultable foundation condition is required =zs a
result of more detailed studies. The additional costs, including con-
tingencies, engineering and design, and supervision and administration,
are estimated as $1,800,000, $800,000, and $430,000 for the Laneport,
North Fork, and South Fork sites; respectively. A reanalysis cf the
over-all study on the basis of the above additional costs indicates
that there would be no change as %o the project formulation and that
plan 10B would provide Tor the most beneficial and economical develop-
ment of the water resources of the San (Gabriel River watershed. A
summary of the construction cost, annual charges, and benefits for the
proposed plan of Improvement, including increased cost as glven above,
is as follows:

: Total : Annual H Average : Ratic of
Reservoir : Construction : Charges : Annual Benefits %o
Cost (L} (2) : Benefits : Charges
Laneport $25,200,000 $1,072, 700 $2,777,200 2.6
North Fork 12,600,000 554,000 1,k66,300 2.7
South Fork 7,650,000 351,900 856,300 2.u
Total $15, 450,000 $1,968,600 85,099,500 2.6

(1) Excluding preauthorization costs
(2) Including preauthorization costs
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10k. SENATE RESOLUTION 148 SUPPLEMENT.~- Additional information
on recommended and alternative projects called for by Senate Resolution
148, 85th Congress, adopted January 28, 1958, is contained in attach-
ment to this report.

CONCLUSICONS
105. CONCLUSIONS.- The District Engineer concludes:

a. That a serious floocd problem exists on the San Gabriel
River within the lavestlgated flood plain reaches between the mouth and
the vicinity of Georgetown, Texas, where a highly developed agricul-
tural area is subject to freguent damage by flood flows originating on
the San Gabriel River Watersheda

b. That a serious flood problem exlsete along the lower
Little and Brazos Rivers where damages to urban and highly developed
agricultural areas are considersbly increased during flood stages on
the Little and Brazos Rivers by major flood flows discharging from the
San Gabriel River.

¢. That an urgent water supply need exists throughout the
lower Brazos River Basin, necessitating that maximum economical develop-
ment of good-quality water supply resources of the San Gabriel River
watershed be provided in any multiple-purpose reservolr project con-
structed on the San Cabriel River watershed.

d. That s Laneport Reserveoir project is required to pro-
vide control of floods equivalent to that provided by the authorized
project for Brazos River and tributaries, Texas, and that it should
be constructed as the initial project in any plen of improvement
recommended for the San Gabriel River watershed.

€. That a plan of stage development, setting forth the
construction of Laneport Resgerveolr as a first-stage unit, the North
Fork Reservoir as a second-stage unit, and the South Fork Reservoir
. a8 a third-stage unit, is the most favorable plan on the San Gabriel
Biver watershed for flood control, water conservation, fish and wild-
1ife, and recreation purposes.

f. That the investigated stsge develcooment plan, consist-
ing of the Laneport, North Fork, and South Fork Reservoirs, is the
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most suitable and practicable reservolir plan on the basis that it
would provide the maximum amount of annual benefits for flood control
and water conservation in excess of the annual costs; and the maximum
econcmlcal development of the water supply resocurces of the San
Gabriel River watershed.

g. That the authorized plan for flood control, water con-
gervation, and related water uses on the Ban Gabriel River watershed
should he modified to provide for modificaticon and construction of the
authorized Laneport Reservolr project and for the construction of the
investigated North Fork and South Fork Reservoirs.

h. That the Laneport, North Fork, and South Fork Reser-
voirs would be important elements in the system of authorized reser-
volr projects for flood control, water conservatlion, and other alliled
purpoges on the lower Brazos River Basin.

1. That there is an immediate need for the proposed first-
stage Laneport Reservoir project to be used asg 2 primary unit for
Tlood control purposes, but containing sufficient water conservation
storage to provide for the present water supply needs.

J. That the North Fork and Scuth Fork Reservoirs should

be constructed as second-stage and third-stage units, respectively,
at such time that additional water conservation storage is needed.
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BEGOMMENDATIONS

106. ERECOMMENDATICNS.- The District Engineer reccmmends that
the authorized project for Brazos River and tributaries; Texas, be
modified to provide for modification and immediate construction of
the authorized Laneport Reservolr project as a primary first-stage
unit and the subseguent construction ¢f the North Fork and South Fork
Reservoirs as second-stage and third-stage units, respectively, under
a plan of stage development at an estimated additional Federal con-
struction cost of $16,75C,000 and an increase in annual maintenance
and operation costs of $171,3005 that the proposed stage-development
plan be constructed to provide a total controlled storage of about
652,000 acre-feet, including total controlled storages of 331,900,
221,600, and 138,500 acre~feet at the Laneport, North Fork, and
South Fork reservoir sites, respectively, to be utilized for purposes
of flood control, water conservaticn, fish and wildlife;, and general
recreation; and that the proposed reservoir plan be. constructed with
such changes as 1ln the discretion of the Chisf of Engineers may be
advisable.

107. The District Engineer further recommends that construction
of each reserveoir unit of the proposed stage-developmant plan be
subject to the conditions 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,
satlsfactory to the Becretary of the Army, whereby local interests
will reimburse the Federal Govermment the amount of congtruction,
maintenance, operation, and major replacement costs of the multiple-
purpose reservoir project allocated to immediate water supply, and
{v) glve reascnable assurances that they will reimburse the Federal
Govermnment the costs of conservation bto?age allocated to anticipated
future water supply.

178, In regard to the recommended over-all stage development
rlan, including the Laneport, North Fork, and South Fork Reserveirs,
the currently estimated total Federal copstruction costs and total
annual maintenance and operation costs are $45,450,000 and $235,100,
respectively. BRBased on the Separable Costs-Remaining Benefits method
of cost allocation, local interests will be required %o bear L4580
percent of the total Fedesral construction costs, such ghare being
currently estimated at $20,262,200, and 41.73 percent of the total
maintenance and operation costs, such share being currently estinmated
at $98,100. The Federal Govermment will be responsible for project
costs which are allocated to the flood control, fish and wildlife,
and recreation purposes and which are equal to 55.42 percent of the
total Federal construction costs and 58.27 percent of the annual
maintenance and cperation costs, such shares, congidered as net
" Federal costs, being currently estimated at $25,187,800 and $137,000,
respectively.



109. In regard to the first-stage Laneport Reservelr unit of
the recommended stags-development plan the currently estimated total
Federal construction costes and total ammual maintenance and coperation
costs are $25,200,000 and $100,700, respectively. Based on the
Separable Costs-Remalning Benefits method of cost allocation, local
interests will be required to hear 27.77 percent of the total
Federal construction costs, such share being currently estimated at
$6,998,000, and 36.54 percent of the total maintenance and operation
costs, such share being currently estimated at $36,800. The Federal
Government will be responsible for project costs which are allocated
to the flood control, fish and wildlife, and recreation purposes and
which are egual to T2.23 percent of the total Federal construction
costs and 63.46 percent of the annual mainitenance and operation
costs, such shares being currently estimated at $18,202,000 and
$63,900, respectively.

110. The amount of local participation for the proposed stage-
development plan is tentatively established on the basis of July 1,
1961 price levels, and is subject to modification at the time of
initiation of construction to reflect the prevalent price levels, and
further, at the time of completion of ceonstruction of each reservoir
unit to reflect the actual total project cosis.

S AP =

R. P. WEST
Colonel, CE
District Engineer
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[First endorsement]

SWDGH-b (16 oct 61)

SUBJECT: Review of Reports on Brazos River and Tributaries, Texas,
Covering San Gabriel River Watershed

US Army Engr Div, Southwestern, Dallas, Tex, 23 Oct 61

TO: Chief of Englneers

I concur in the conclusions end recommendations of the District

Englneer,
ROBERT J, F NG, JR. }

Major Genewal, USA
Division Engineer
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APPENDIX I
HYDROLOGY AND HYDRAULIC DESIGHN

REVIEW OF REPORTS ON
BRAZOS RIVER AND TRIBUTARIES, TEXAS
COVERING SAN GABRIEL RIVER WATERSHED

HYDROLOGY

1. INTRODUCTION.- This appendix contains hydrologic and hydraulie
deslign date pertinent to Laneport, North Fork, and South Fork Reser-
volrs, which have been used in the preparation of this report. The
laneport Dam site is located on the San Gabriel River at river mile
29.7, about 10 miles northeast of Taylor, Texas. The North Fork Dam
site is located on the North San Gabriel River at river mile 4.0,
about 3.5 mlles west of Georgetown, Texas. The South Fork Dam site
is located on the South San Gabriel River at river mile 4.7, about
2.0 niles southwest of Georgetown, Texas. The San Gabriel River has a
total drainage area of 1,319 square mlles, of which 71l square mlles
are trivutary to laneport Reservoir, and of that amount, 236 and 120
square miles are tributary to fthe North Fork and South Fork Reservolrs,
respectively. The plan of development presented in this report assumes
Laneport Reservolr would be in operstion in 1970, North Fork Reservoir
would be added in 1985, and South Fork Reservoir in 1990. Under this
plan the allocation of storage requirements in Laneport Reservelr
varies as each stage is added. The storage requlrements at each stage
of development were established so that 1f stages 2 and 3 were not
constructed as presently planned there wodﬂd be adequate storage to
meet all requirements for the 50-year period representing the economic
l1fe of the project.

2. DRAINAGE AREAS.~ A drainage area map of the San Gabriel River
watershed is shown on plate 2, qnd the drainage areas and river mlles
for selected points in the watershed are glven in table 1.

3. EVAPORATION.- The evaporation from Laneport, North Fork, and
South Fork Reservoirs has been based upon evaporation records of the
Texas Agricultural Experiment Station at Temple and the U. 5. Weather
Bureau station at Belton Dem, Texas. The average monthly evaporation
data for the above stations are shown in table 2. '

4. AREA AND CAPACITY OF THE RESERVOIRS.- Topography for the
Laneport Reservolir was based upon a plane table survey made hy the
Corps of Englneers in 1946 and topography for the North Fork and
South Fork Reservolrs was based upon maps prepared by the Brazos River
Conservation and Reclamation District from surveys made in 1936 and
1937. Area curves were determined for the Laneport, North Fork, and
South Fork Reservoirs by planimetering the area within each 10-foot
contour on maps of each reservoir prepared to a scale of 1:12,000.
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A smocth curve was drawn through the plotted area points for each .
reservoir and the capacities were computed for one-foot intervals by
the average end-area method using the ares curves. Tabulations of the
initial areas and capacities for Laneport, North Fork, and South Fork
Reservoirs are given in tables 3, 4, and 5, respectively.

5. DETERMINATION OF FLOWS AT LANEPORT, NORTH FORK, AND SCUTH FORK

DAM SITES.- Monthly flows at the Laneport, North Fork, and South Fork
Dam sites (and other sites investigated in the San Gabriel River water-
shed) for the period February 1924 through September 1959 were estimated
from streamflow records at the Clrecleville and Georgetown gages. Drain-
age area factors were spplied to the observed flows at Clrcleville gage
on the San Gabriel River for the period February 1924k through September
1934, and to the observed flows at the Georgetown gage on the San
Gabriel River for the period October 1934k through September 1959. A
study of the period of concurrent record at the Georgetown and Cirele-
ville gages was made for the purpose of checking the above method for
the determination of monthly flows. This study indicated that applica-
tion of a drainage area factor to the observed monthly flows at the
Georgetown gage would produce estimated flows at the Circleville gage
that were within two percent of observed Clreleville flows. The esti-
mated monthly and annual natural flows at Laneport, North Fork, and
South Fork Dam sites are given in tables &, T, and 8, respectively.

6. GENERAL CRITERIA FOR RESERVOIR STORAGE CAPACITIES.- The general
criteria for reservoir storage capacities are set forth in paragraph 58
of the main text. Further data on reservolr storage requirements are
presented in the following paragraphs.

T. SEDIMENT STORAGE.- The annual rate of sediment production for
the watershed of the Ban Gabriel River above the Laneport, North Fork,
and; South Fork Reservoir was determined by use of the data and method-
ology set forth in Bulletin 5912 entitled "Inventory and Use of Sedi-
mentation Data in Texas,” published by the Texas Board of Water Engineers
in January 1959. Taking into consideratlon the major land resource
areas of the San Gabriel River watershed above the proposed reservolrs
and an estimated trap efflciency of 99.8 percent for Laneport, North
Fork, and South Fork Reservolrs, the computed sediment deposition for
the 50-year period representing the economic life of the projects is
presented in the following tabulation. The sediment storage in Laneport
was varied to correspond with the appropriate stage of development.

Reservolr Stage 1 Stage 2 . Stage 3
Laneport 27,700 22,900 22,200
North Fork -~ 7,000 7,000
South Fork - - - h,000
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8. CONSERVATION STORAGE.- As a result of the ever-increasing
water demands for municipal and other uses, consideration was glven to
providing varylng amounts of conservation storage in Laneport, North
Fork, and South Fork Reservoirs. Therefore, operation studies, with
allowances for evaporation, were made to determine the streamflow
regulation that could be obtained from a wide range of conservation
storages in the reservoirs. The following tabulation presents data
on the average annual inflow, average annual evaporation, and the
yield from the reservoirs during the critical period.

: Laneport : North : South
: Stage 1 : Stage 2 : Stage 3 ; Fork : Fork
Critical periocd Jan 5k~  Jun 47—~  Jun 47-  Jun 47- Jun 47-

Nov 56 Mar 57 Mar 57 Mar 57 Mar 57
Average annusl

inflow (ac-ft) 22,700 29,230 22,040 1k, 540 7,390
Average annusl

evaporation (in) 45.8 3k.5 34.5 34.5 34,5
Congervation

storage (ac-ft) 68,100 147,900 193,200 126,700 89,000
Conservation

storage (in) 1.80 5. 8L4% 10. 20% 10.07 13.91
Yield (cfs) 43 39 34 30 17

*Conservation storage in inches based on 475 and 355 square miles for
stage 2 and stage 3 development, respectively-.

Conservation storage-dependable yleld curves for the reservoirs are
presented on plate 16.

9. An improvement program for the San Gabriel River watershed
upstream and downstream from the proposed reservoirs is indicated in
Senate Document No. 111, 85th Congress, 2nd Session, dated July 24,
1658. The improvements on the Upper and Lower Brushy Creek watershed,
which 1s tributary to the San Gabriel River downstream from the Lanew
port Dam site, were authorized for operation by Public Law 566, 83rd
Congress, 68 Stat. 666. Data available as of July 1, 1960, indicate
that twenty-one retardation reservoirs have been completed, fourteen
on Upper Brushy Creek and seven on Lower Brushy Creek. An additional
thirty-seven retardation structures are authorized on Brushy Creek.
When constructed, the fifty-elght authorized retarding structures on
Brushy Creek would have a total detention storage of 62,960 acre-feet,
a combined release rate of 1,030 Becond-feet,. and will retard runoff
from 2CL.1 square mliles. Upon completion of the Soll Conservatlon
Service program, the total discharge from the structures on Brushy
Creek of 1,030 second-feet will reduce the maximum allowable release
rate from Laneport Reservolr during flood periods by a corresponding
amount. The locatlons of the Soll Conservation structures on Brushy
Creek, completed as of July 1, 1960, are shown on plate 2.
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10. Preliminary data, presented to the United States Study
Commission - Texas by the Soil Conservation Service in March 1960 in
connection with the "Flood Hydrology for Econcmic Evaluations on the
Brazos River Basin” for use in first stage planning, indlcate that
twenty-two retardation structures are proposed on the North San Gabriel
watershed above the North Fork Dam site, fourteen are proposed on the
South San Gabriel watershed above the South Fork Dam site, and twenty-
three are proposed for the remainder of the watershed asbove the
Laneport Dam site. The twenty-two proposed structures above the North
Fork Dam site, if construected, would have a total detention storage
of 25,920 acre-feet, a combined release rate of 860 second-feet, and
would retard the runoff from 108 square miles. The fourteen proposed
structures above the Bouth Fork Dam site, 1f constructed, would have a
total detention storage of 16,800 acre-feet, a combined release rate
of 560 second-feet, and would retard the runoff from 7O square miles.
The twenty-three proposed structures on the remainder of the watershed
above Laneport Dam slte, if constructed, would have a total detention
storage of 23,840 acre-feet, a combined release rate of 720 second-
feet, and would retard runoff from 88.4 gquare miles.

1}1. 'There are no Soil Conservation Service reservoirs on the
watershed above Laneport Reservolr at present; however, 1t is esti-
mated that present land treatment practices and existing small ponds
have depleted the natural runoff from the watershed above Laneport
Reservoir by about 8 percent during recent years and that this deple-
tion is reflected inthe observed streamflow at the CGeorgetown gage.
It 1z further estimated that the proposed Soill Conservatlion Service
land treatment practices, small ponds, and retardation structures
above the reservolr during the next 50 years will result in an addi-
tional 28 percent depletion of runoff. Depleted resources were
estimated assuming 50 years of watershed development by applying a
factor of C.7T2 to the runoff under present conditions. TUtilizing
these data and the initial area and capacity of the reservoirs, yleld
determinations were made for lLaneport, North Fork, and South Fork
Reservolrs. The results of this study indicated that the proposed
conservation storages in Laneport, North Pork, and South Fork Reser-
voirs would yield the amounts shown in the followlng tabulation
during the critical pericd after 50 years of watershed development.

Stage 1 Stage 2 Stage 3
Reservoir yield (cfs) yield (cfs) yield (cfs)
Laneport 38 34 29
North Fork - 26 26
South Fork - - 15

12. TFLOOD-CONTROL STORAGE.- In the preparation of the Brazos
River Survey Report dated August 15, 1947, a reglonal statistical
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anglysls of flood-control storage capacities was made agsuming that
hypothetical reservoirs of unlimited storage capacity, located at the
principal gaging stations in the Brazos River and adjacent basins,
would control releases to a rate of two second-feet per square mile of
drainage area. Based upon the foregoing analysils, a relationship was
established between flood-control storage requirements and dralnage
area for a range of frequencies. This relationship indicated that, in
order to provide a high and uniform degree of flood protection for the
affected areas, each area investigated in the Brazos River Basin should
be provlided wlth sufficlent flood-control storage to regulatel the 50-
year flood from its watershed area to non-damsging proportions downe
stream. As a safety factor and to provide flexibility of operation,
an additional amount of storage was provided sufficient to allow for
withholding of releases for a perlod of seven days. Based upon the
regional analysis (with an allowance for withholding), 236,100 acre-
feet or 6.23 inches of flood-control storage were provided in Laneport
Reservoir in the project document.

13. As a further check on the flood-control storage requirement
for Laneport Reservdr as presented in the project document, a hypo-
thetical 50-year flood hydrograph was developed at the damsite based
upon a volume-frequency study of flows at the Georgetown gage. The
hypothetlcal 50-year flood was then routed through the reservoir with
Laneport Reservoir operated as a unit In a system which included:
the existing Whitney and Belton Reservoirs; the Waco and Proctor
Beservolrs now under construction; the aqtﬁorized Stillhouse Hollow
and Scomerville Reservoirs; and the recommended Millican Reservolr.

The hypothetical 50-year ficod on the ares above Laneport Reservoir
was assumed to occur colneldent with the April-May 1957 flood on the
remainder of the Brazos River Basin. Releases from all reservoirs in
the system were limited to such rates as would produce flows not to
exceed downstream channel capacities on those tributary streams where
the reservoirs were located and on the Brazos River between Whitney
Reservolr and the mouth. The flood-control storage requirement thus
determined for Laneport Reservolr was almost ldentical with that
determined by the regional analysis presented in the project document.

14. Hypothetical 50-year flood hydrographs were then used to
establish the flood-control storage requirements for North Fork and
South Fork Reservolrs, and for Laneport Reservolr in combination with
North Fork Reservolr (stage 2) and in combination with both North
and South Fork Reservolrs (stage 3). To obtain the 50-year flood
hydrographs, various storm transpositions were studied and in each
case that transpeosiiion was adopted which would produce the most
erltical requirement for flood-control storage at each of the up-
stream reservoirs end at Laneport Reservoir for stages 2 and 3 of
development. Routings of the hypothetical 50-year floods through the
reservoirs utilizing routing assumptions identical with those set
forth in the preceding paragraphs indicated the flood-control storage
requirements during each stage of development as shown in the follow-
ing tabulation;
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Stage 1 : Stage 2 : 'Stage 3
Reservolr : FC storage H FC storage : FC storage
: H ac~ft tinches: ac-ft sinches: ac-Tt tinches

Laneport 236,100  6.23 161,100  6.36* 116,500  6.15%
North Fork - - 87,900 6.98 87,900  6.98
South Fork - -~ - - 45,500 T.11

¥Floodwcontrol storage in inches based on 475 and 355 square miles for
stage 2 and stage 3 development, respectively.

15. The maximum flood of record on the San Gabriel River water-
shed occurred in April-June 1957. A routing wasg made of the April-June
1957 flood under the three stages of development with the reservolrs
operated as units in a system which was assumed to-include: the exlst-
ing Whitney and Belton Reservolirs; the Waco and Proctor Reservolrs, now
under construction; the authorized Stillhouse Hollow and Bomerville
Reserveoirs; and the recommended Millican Reservolir. The reservolr level
at the beginning of the flood was assumed to be at the top of the con-
servation pool for all reservolrs in the Brazos Rlver system except
Whitney and Wacc Reservolirs. Due to the geographical location of
Whitney and Waco Reservolrs and the improbability of having full con- -
servation pools at all reservoirs in the basin concurrent with the
Peglnning of the meximum flood of record, the initial levels for
Whitney and Waco Reservolrs were established from hypothetical reservoir
regulation studies for the period of record. Releases from all reser-
voirs in the system were limited to such rates as would produce flows
not to exceed downstream channel capacitles, existing or propoeed, on
those tributary streams where the reservoirs were located, and on the
Brazos River between Whitney Reservoir and the mouth. The results of
- routings for the April-June 1957 flood are shown on plates 17 through
19 and the amounts of flood-control storage utilized in the reservolrs
under the three stages of development are given in the following tabu-
lation:

Stage 1 : ~ Stage 2 : Stage 3
: FC storage : - FC storage : FC storage
Reservolr : utilized : ubilized : utilized
ac~ff :inches: se-T% :inches: ac-Tt :inches
Laneport 208,100 5.49 138,000 5.45% 101,700 5.37%
North Fork -- - 69,300 5.51 = 69,300 5.51
South Fork - - - - 37,200 5.81

*Flood~control storage utilized in inches based on 475 and 355 squa&e
miles for stage 1 and stage 2 development, respectively.

16. FLOOD~CONTROL EFFECTS.~ In order to evaluate the flood-
control effects of each of the reservoirs investigated on the San

72



Gabriel River watershed, the peak discharges for the damaging floods
of record were determined on the watershed itself, and at the princi-
pal gaging stations within the affected areas on the Little River and
the Brazos River below the mouth of the San Gabriel River, by use of
gage records and routing procedures. In determining the reduction in
peak discharges, it was assumed that each of the reservoirs, or sys-
tem of reservoirs, investigated on the San Gabriel River watershed
would in turn be operated as a unit In a system which would include:
the existing Whitney and Belton Reservoirs; the Waco and Proctor
Reservoirs, now under construction; the authorized Stillhouse Hollow
and Somerville Reservoirs; and the recommended Millican Reservolr.
Releases from all the reservoirs in the system were limited to such
rates as would produce flows not to exceed downstream channel capa-
clties, existing or proposed, on those tributary streams where the
reservoirs were located and on the Brazos Rliver between Whitney
Reservoir and the mouth.

17. SPILLWAY DESIGEN STCHM.. The spillway design storm rain-
fall for each of the various reservoirs studied in the San Gabriel
River watershed was computed following a method described in Hydro-
‘meteorological Report No. 33, dated April 1956, subject "Seasonal
Variations of the Probable Maximum Precipitation East of the 105th
Meridian for Areas from 10 to 1000 Square Miles and Durstions of

6, 12, 24, and 48 Hours." The computed reduction for basin shape

vas less than two percent; therefore; no such adjustment was made.
Based on this analysis a total rainfall of 32.14, 35.57, and 37.4%4
Inches were adopted as the spillway design storm rainfsll over the
ares of T1ll (stage 1 development), 236, and 120 square miles above
the Laneport, North Fork, and South Fork Dam sites, respectively.

Two storm patterns were considered for Laneport Reservoir under

stage 2 and stage 3 development. One pattern assumed the storm
centered over the total drainage area, 71l square miles above Lane-
port Dam site, and required a uniform total rainfall of 32.14 inches
on the areas above the damsltes. The second pattern assumed the
gpillway design storm centered on the local area between the upstrean
and Laneport Dam sites. This pattern for stage 2 development re-
quired a total rainfell for the 475-square mile area between Laneport
and North Fork Dam sites of 33.17 inches and a residual of 30.07
inches for the 236 square miles above the North Fork Dam site. The
second pattern for stage 3 development required a total ralnfall for
the 355-square mile area between Laneport and North Fork and South
Fork Dam sites of 34.63 inches and a residual of 29.66 inches for

the 356-square mile area above North Fork and South Fork Dam sites.
Routing the two storm patterns through the proposed reservoirs indi-
cated that the latter storm patiern was more critical and was adopted
for the spillway design storm for Laneport Reservoir when considered
in a system under stage 2 and stage 3 development. ‘The 6-hour incre-
ments of spillway design storm rainfall and areas to which they are
applicable under the three stages of development are given in table 9.
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18. RUNOFF FACTORS AND INFILTRATION INDICES.~ Runoff factors
and infiltration indices were computed for the San Gabriel River
watershed above the Georgetown and Circleville gages following a
method described in EM 1110-2-1405, "Flood~Hydrograph Analyses and
Computations.” Initial losses on the watershed have ranged from a
minimum of 0.9 inch to a maximum of 1.25 inches. The range in
infiltration indices was from 0.10 to 0.30 inch per hour, and runoff
coefficients varied from 2k.9 to 54.2 percent. The results of these
computations, together with the storm rainfall and runoff data, are
given in table 10. In estimating the rainfall-excess for the splllway
design storms for Laneport, North Fork, and South Fork Reservoirs, an
initial loss of 1.0 inch and s uniform infiltration rate of 0.10 inch
per hour were assumed. Application of these assumed losses to the
adopted spillway design storms produced an estimsted rainfall-excess
of 26,94 inches or 83.8 percent of the total rainfall for the ares
above Laneport Reservoir; 30.41 inches or 85.5 percent of the total
rainfall for North Fork Reservoir; 32.2hk inches or 86.1 percent of
total rainfall for South Fork Reservoir; Laneport Reservoir in gystem
with the North Fork Reservoir, 27.97 inches or 84.3 percent of the
total rainfall on the area between Laneport and North Fork Dam sites
and 24.87 inches or 82.7 percent of the total rainfall applicable to
the area gbove North Fork Dam site; and in the case of Laneport
Reservoir in system with the North Fork and South Fork Reservoirs,
29.43 inches or 85.0 percent of the total rainfall on the area.between
Laneport and North Fork and Scuth Fork Dam sites and 2h.46 inches or
82.5 percent of the total rainfall applicable to the area mbove North
Fork and South Fork Dam sites. The rainfall and rainfall-excesses for
the spiliway design flocd for Laneport, North Fork, and South Fork
Reservolrs and Laneport Reservoir in system with the North Fork
Reservoir and in system with the North Fork and South Fork Reservoirs
are given in table 9.

19. UNIT HYDROGRAFH STUDIES.- Unit hydrograph determinations
were made for selected storms for which hydrographs were available at
the Georgetown and Circleville gages on the San Gabriel River. These
studies, made in accordance with EM 1110-2-1405, were submitted to
the Office, Chief of Engineers, with letter SWFGP, subject "Unit
Hydrograph Compilation,” dated June 29, 1960. Unit hydrogreph perti-
nent data for the storms studied are summarized on plates 20 and 21
for the Georgetown and Circleville gages, respectively.

20. SYNTHETIC UNIT HYDROGRAPHS.- As a result of the foregoing
analysis, a Ct coefficient of 0.90 and Cp640 value of 500 were adopted
for use in Snyder's equations for the derivation of synthetic 6-hour
unit hydrographs for the San Gabriel River watershed sbove Laneport
Dam site excluding the area above the North Fork and South Fork Dam
sites. A Ct coefficient of 0.80 and a CpbhO value of 530 were adopted
for use in SBnyder's equations for the areas above the North Fork,
South Fork, and other damsites investigeted in the upper portion of
the watershed. The synthetic 6-hour unit hydrographs for natursl flow
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at Laneport, North Fork, and South Fork Dam sites and for flow into
full reservoir for the ares above North Férk and South Fork Dam sites
and the area between Laneport and NHorth Fork Dam sites and the areas
between Laneport and North Fork and South Fork Dam sites are given in
table 11.

21. REPRODUCED FLOCD HYDROGRAPHS.- The synbhetic unit hydrographs
for the several demsites investlgated on the San Gabriel River and
tributary streams were based upon the coefficlents set forth in paragraph
20. The combined drailnage area above the North and Scuth Fork Dam sites
(356 square miles) approaches the drainsge area of the Georgetown gage
(390 equare miles). The adopted coefficients for reservoirs in the
upper portion of the watershed (Ct = 0.80 and Cp6L0 = 530) were tested
by conbining the synthetic unit hydrographs for the North and South
Fork Reservolrs with the synthetic unit hydrograph for the area lying
between the damsites ahd the Georgetown gage. This composite synthetic
6-hour unit hydrograph was converted to a l-hour unit hydrograph follow-
ing the S-curve method described in EM 1110-2-1405, dated August 31,
1959, and the resulting l-hour unit hydrograph was used to reproduce
the flood of April 24, 1957, at the Georgetown gage. The observed and
reproduced hydrographs, the storm ischyetal map, and typicel mass curves
of rainfall for the storm of April 24, 1957, are shown on plate 2.

The area above head of reservoilr for the Laneport Dam site hasg a
drainage area of 589 square miles which is identical to the drainage
area above the Circleville gage. The adopted coefficients for the
Laneport Reservoir (Ct = 0.90 and Cp = 500) were tested by converting
the synthetic 6-hour unit hydrograph for the ares sbove head of Laneport
Regservolr to a 3-hour unit hydrograph by the S-curve method referred

to sbove, and utilizing the 3-hour unit hydrograph to reproduce two of
the larger floods of record on the San Gabriel River at the Circleville
gage. The observed and reproduced hydrographs, the storm iscohyetsal
‘meps, and typicel mass curves of rainfall for the storms of October 1-2,
1927, and May 10, 1930, are shown on plates 22 and 23, respectively.

22. SPILIWAY DESIGN FLOOD HYIROGRAPHS.- The gpillway design flood
hydrographs representing natural flow at damsite and flow into full
reservoir were determined for the North Fork and South Fork Reservoirs
using the eppropriate 6-hour rainfall-excess values and unit hydrographs
given in tables 9 and 11, respectively; and, in the case of their flow
into full reservoir hydrographs, runoff at a rate equal to the rate
of rainfgll over the regervoir surfaces of the North Fork and South
Fork Reservoirs (8 and 5 square miles, respectively). The resulting
spillway design flood hydrographs for natural flow at damgite and
flow into full reservoir for North Fork and South Fork Reservolrs
have peak discharges and volumes as given in the followlng tabulation:
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I Spillway deslgn flood hydrographs
:Flow into full reservoir:Natursl flow at dam site

Reservoir : Peak : : Peak
discharge : Volume : digcharge : Volume
(efg) : (ac-ft) : (cfs) : {ac-ft)
North Fork Wi, 800 383,100 435,500 382,800
South Fork 304,800 207,400 270,500 206,300

The spillwey design flood hydrographs representing natural flow at
damsite for Laneport Reservoir and flow inte full reservoir for
laneport Reservoir (Stage 1) were determined using the appropriate
6-hour rainfall-excess values and unit hydrographs given in tables 9
and 11, respectively; mnd, in the case of figw into full reservoir,
the runoff from the 21 square miles of reservoir surface at a rate
equal to the rate of rainfall. The resulting spillway design floods
representing natural flow at damsite and flow into full reserveoir for
Laneport Reservoir (Stage 1) have peak discharges of 634,500 and
637,000 second-feet and volumes of 1,021,600 and 1,026,700 acre-feet,
respectively. The spillway design flood representing flow into full
reservoilr for laneport Reservoir (Stage 2) was determined as follows.
* The appropriate rainfall-excess values for the area above North Fork
Dam site and the area between North Fork and Laneport Dam sites given
in table 9 were applied to the unit hydrographs for flow into full
reservoir for these areas given in teble 11. Runoff at a rate equal
to the rate of rainfall over the reservoir surfaces of the North Fork
and Laneport Reservoirs (8 and 21 square miles, respectively) was
added t0o the hydrograph for the area affected. The hydrograph thus
constructed for the ares sbove North Fork Reservoir was routed through
the reservoir on a full flood-control pool and the outflows routed to
head of Laneport Reservoir and combined with the hydrograph determined
for the area between the two damsites. The resulting hydrograph has
been adopted as the spillway design flood representing flow into full
reservoir for the Laneport Reservoir in combination with North Fork
Reservoir. The spillway design flood representing flow into full
reservoir for Laneport Reservoir in a system with North Fork Reservoir
has a pesk discharge of 631,800 second-feet and a volume of 1,026,700
acre-feet. The spillway design flood representing flow into full
reservoir for Laneport Reservoir (Stage 3) was determined as follows.
The appropriate rainfall-excess values for the area above North Fork
and South Fork Dam sites and the area between Ianeport and North Fork
and South Fork Dam sites -given in table 10 were spplied to the unit
hydrographs for flow into full reservoir for these areas given in
teble 11. Runoff at a rate equal to the rate of rainfall over the
reservoir surfaces of the North Fork, Scuth Fork, and lanepori
Reservoirs (8, 5, and 21 square miles, respectively) was added to the

s
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hydrograph for the area affected. The hydrographs thus constructed
for the areas above North Fork and South Fork Reservoirs were routed
through the respective reservoirs on a full flood-control pool and
the outflows obtained were routed to the head of Laneport Reservoir
and combined with the hydrograph developed for the ares between
Laneport Dam site and the North Fork and South Fork Dem sites. The
resulting hydrogreph has been adopted as the spillway design fleood
representing flow into full reservoir for the Laneport Reservoir in
combination with the North Fork and South Fork Reservoirs. The
spillway design flood representing flow into full reservoir for
Laneport Reservoir in & system with North Fork and South Fork
Reservoirs has s peak discharge of 630,700 second~feet and a volume
of 1,026,700 acre-feet.

23. SPILIWAY DESIGN FLOOD RCUTING CONDITIONS..- The spillway
design flood hydrographs for flow into full reservoir for laneport,
North Fork, and South Fork Reservoirs were routed through the
regservoirs assuming that the reservoir levels at the beginning of
the flood would be at top of gates (top of flood comtrol pool) in
the case of laneport Reservoir, and at spillway crest (top of flood
comtrol pool) in the case of North Fork and South Fork Reservoirs.
The outlet works of all reservoirs were assumed operative during the
passage of thelr respective spillway design floods. The routing of
the spillwey design floods through North Fork and Scuth Fork Reservoirs
produced maximum elevations of 872.2 and 876.6 and peak outflows of
326,000 and 195,100 second-feet, respectively. The spillway design
flood inflow-outflow hydrographs and reservolr elevations for North
Fork and South Fork Reservoirs ere shown on plates 25 and 26, respec-
tively. Induced surcharge rcutings of the spiliway design floods
through Laneport Reservoir under Stage 1, Stage 2, and Stage 3
development, using 95 percent 0f the infiow to establish the ocutflow
for the following periods, produced maximum reservoir elevations and
peak outflows of 540.9 and 546,800 second~feet (Stage 1}, 539.0 and
508,000 second~feet (Stage 2), and 540.0 and 530,000 second-feet
(Stage 3). The spillway design flood inflow-outflow hydrographs and
reservoir elevations for laneport Reservoir under Stage 1 development,
which produced the maximum reservoir ievel and discharge, are shown
on plate 27.

2k, FREEBOARD REQUIREMENTS.- The freeboard requirements for the
proposed Laneport and Worth Fork and South Fork Dams were determined
in accordance with the method set forth in the minutes of a "Conference
on Determination of Freeboard Reguirements for the McGee Bend Dam,
Angelina River, Texas," held in the Fort Worth District Office on
June 15, 1956. Computations of wave height and wave runup for Laneport
Dem were based upon a computed effective fetch of 4.3 miles at maximum
water surface elevation 540.9. The computed wave height and total
freeboard required for an overland wind velocity of 40 miles per hour
(52 miles per hour over water) were 4.6 and 5.0 feet, respectively.
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The top of Laneport Dam was, therefore, set at elevation 846.0,
Computations of wave height and wave runup for North Fork Dam were
based on an effective fetch of 1.8 miles at maximum water surface
elevation 872.2. The computed wave height and total freeboard
required for an overland wind velocity of 40 miles per hour (52

miles per hour over water) were 3.0 and 3.2 feet, respectively.
However, in view of the minimum freebosrd requirement of 5.0 feet,
the top of North Fork Dam wes set at elevation 878.0. Computetions
of wave height and wave runup for South Fork Dam were based on an
effective fetch of 1.7 miles at meximum water surface elevation 876.6.
The computed wave height and totel freeboard required for an overland
wind velocity of 40 miles per hour (52 miles per hour over water)
were 2.8 and 2.9 feet, respectively. However, in view of the
minimum freeboard requirement of' 5.0 feet, the top of South Fork Dam
was set at elevation 882.0.

25. STANDARD PROJECT FLOOD.- The standard project storm rain-
fall of 18.3, 20.1, and 21.1 inches for the area above Laneport,
North Fork, and South Fork Dem sites, respectively, were determined
in accordance with procedures described in EM 1110-2-1411 QCivil Works
Engineer Bulletin No. 52-8, dated March 26, 1952, subject "Standard
Project Flood Determinstions”). An initial loss of 1.00 inch and a
uniform infiltration rate of 0.10 Inch per hour were applied to the
6~hour increments of standard project storm rainfall for the reser-
voirs to obtain s total runoff of 12.9 inches sbove Laneport Dsm -
gite, 14.7 inches above North Fork Dam site, and 15.8 inches above
South Fork Dam site. The standard project flood hydrographs for
Laneport (Stage 1), North Fork and South Fork Reservoirs, represent-
ing flow inte full reservoir, were then computed by applying the
resulting 6-hoqr increments of rainfell-excess to the appropriate
unit hydrographs for flow into full reservoir glven in table 11, and
adding to each of the resulting hydrographs runoff from the corre-
sponding reservoir surface {Laneport = 21 square miles, North Fork =
8 square miles, South Fork = 5 square miles% at a rate equal to the
respective rates of rainfall. The computed standard project flood
hydrographs for Laneport (Stage 1), North Fork snd South Fork Reser-
voirs have peek discharges and volumes as given in the following
tabulation:

Peak discharge Volume

Reservoir (cfs) ' (ac-£t)
Laneport (Stage 1) 309,600 k95,200
North Fork 20k, 700 186,500
South Fork 127,400 102,500
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In the case of laneport Stage 2 and Stage 3 developments, the standard
project flood hydrographs were developed similar to the method used
in developing the spillway design floods for these two stages, with
the exception that the routings were made with the reservoir levels

at top of conservation pool in North Fork and South Fork Reservoirs,
gt the beginning of the routings. The standard project flood hydro-
graphs for Laneport under Stage 2 and Stage 3 development have peak
discharges and volumes as given in the following tabulation:

Peak discharge © Volume

Reservoir (cPs) ~ (ac-ft)
Laneport Stage 2 229,400 k93,800
Laneport Stage 3 204, 700 495,200

26. GUIDE TAKING LINE AND RELOCATICN CRITERIA.- The guide taking
lines for laneport, North Fork, and South Fork Reservoirs have been
based upon the policy for real estate acquisition set forth in EM
- .405-2-150. No continmuous hypothetical operation was made for the period
of record of the reservoirs. However, routings were made for the ten
larger floods of record esssuming a full pool at the beginning of each
flood in the North Fork, South Fork, and lLaneport Reservoirs under
Stage 1, Stage 2, and Stage 3 development Pool elevation-frequency
curves were congtructed for Laneport, under the three stages of develdp-
ment, and the North and South Fork Reservolrs from the results of
these routings. Based upon the corresponding pool elevation-freguency
curves, the S-year pool elevations for Laneport were established at
elevations 514.0, 522.0, and 526.0 under Stage 1, Stage 2, and Stage 3
development, respectively; and the S5-year pool elevations for the North
Fork and South Fork Reservoirs were established at elevation 839.0 and
847.0, respectively. More detailed studies of the pool elevation-
frequency relation will be made during the design stage of planning.
Sufficient flood-control storage has been provided in Laneport and
North Fork Reservolrs to control the maximum flood of record; there-
fore, the upper guide contour has been established three feet above
the top of the flood-control pool in all reservoirs or at elevation
534.0 in Laneport Reservoir, 858.0 in North Fork Reserveir, and 863.0
in South Fork Reservoir. For the purpose of this report, the upper
guide contour elevations of 534.0, 858.0, and 863.0 for Laneport,

Horth Fork, and Scuth Fork Regervoirs, respectively, have been
sdopted throughout their entire reservoir areas and have also been
used as a basls for relocation estimates.
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HYDRAULIC DESIGN

27. WATER SURFACE PROFILES.- Water surface profiles for the
April 1957 flood, having an estimated pesk discharge of 155,000
secord-feet in the San Gabriel River at Georgetown and peak discharges
of 102,000 second-feet and 78,800 second-feet, respectively, on the
North and Bouth Forks of the San Gabriel River, were developed by
backwater computations, correlsmted with cobserved high water data and
the U. 5. Geological Survey stream gage at Georgetown (San Gabriel
River mile 61.4). Coefficlents of roughness. (n) of 0.040 for the
channel and 0.080 for the overbank were used in the Manning formula
for developing the water surfaces. Plates 3 and 4 show the river
profiles for the San Gabriel, Berry Creek, and North and South Forks
of the San Gabriel River, including the estimated 1957 high water
profile as well as the 1921 high water profile, based on cbaerved date.

28. TATLWATER RATING CURVES.- Tailwater rating curves at the
proposed dsmeites on the San Gabriel River (at Laneport), the North
Fork and South Fork of the San Gabriel River are shown on plate 28.
These rating curves were developed by the method described in the
preceding paragraph.

29. DAMSITES.~ Possible damsites, individually and in conjunc-
tion with other sites, were investigated at the Laneport Dam site on
the San Gabriel River at river mile 29.7, on the North and South Forks
of the San Gabriel River, and on Berry Creek.. Dams at the Laneport
site on the San Gabriel River, river mile 4.0 on the North Fork, and
river mile 4.7 on the South Pork are recommended.

30. IAWEPCORT DAM - SPILIWAY.- The Laneport Dam would be located
on the San Gebriel River at river mile 29.7 with the spillway on the
right bank. The spillway would consist of a 560-foot ogee weir at
elevation 502.0 controlled by fourteen 40~ by 29-foot tainter gates
separated by thirteen 8-foot piers. Under conditions of the spillway
design discharge (531,500 second-feet), the reservoir would be at
elevation 540.9, An approach channel having a bottom width of 664.0
feet at elevation 480.0 would extend for a distance of ebout 2,000
feet to natural ground in the reservolr. The spillway rating curve
is shown on plate 29. '

31. ILANEPORT DAM - SPILIWAY STILLING BASIN.- A rectangular
stilling basin would be provided to dissipate energy by the formation
of a hydrsulic jump for all discharges up to the spillwsy design
discharge. The stilling basin would be 170 feet long with apron at
elevation 42L.0. Two rows of 9-foot high baffle piers and a 9-foot
high end sill would be provided, along with 48-foot high training walls,
and L45-degree wing walls. Riprap protection of the discharge channel
would extend a distance of 100 feet beyond the end sill and adjacent
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to the training walls to elevation 478.0. A rock-protected dike,
to elevation 480.0, would be provided for a distance of about 1,000
feet adjacent to the left training wall.

32. IANEPORT DAM - OUTLET WORKS.- The flood-control outlet
works would consist of a 19-foot diameter conduit controlled by -
three 5-foot 9-inch by 19-foot slide gates with intake invert at
elevation 450.0 and outlet invert at elevation 448.0. The conduit
would be located in the main embankment sbout 1,200 feet to the
left of the existing river channel. The conduit, including the
gate passages, would be 450 feet long. The conduit would be used
for diversion during construction, for the passage of flood releases,
and for the passage of low-flow discharges. The capscity of the
flood-control condult at various reservoir levels for all gates
fully cpen is shown in the following tabulation:

Res. el. Discharge

Reservoir feature (£t msl) (cfg)
Spillway crest 502.0 11,200
Top of conservation pool (Stage 1) _ 503.8 11,500
Top of conservation pool (Stage 2) 515.7 13,700
Top of comservation pool (Stage 3) 520.8 14,000
Top of gates 531.0 15,300
Maximum design water surface (Stage 1) 540.9 16,400

The outlet works rating curve is shown on plate 29. The 15-foot

diameter conduit has a capacity in excess: of the downstream river
channel capacity (about 6,100 second-feet), therefore additional

studies (which will include diversion requirements) will be made

© after authorization to determine if the size of the outlet works

conduit can be reduced.

33. NORTH FORK DAM - SPILIWAY.- The North Fork Dam would be
located on the North Fork of the San Gebriel River at river mile 4.0,
with the spillway in a2 saddle on the right bank. The spillway would
consist of a 1,600-foot uncontrolled broadcrested weir with crest at
elevation 855.0. Under conditions of the spillway design discharge
(320,200 second-feet)}, the reservoir would be at elevation 872.2. An
approach channel having a bottom width of 1,600 feet would be hori-
zontal for a dilstance of 100 feet upstream from the control section,
then slope downward at a uniform grade of 1.0 percent to natural
ground in the reservoir. The splllway discharge chamnel would slope
downward at a uniform grade of 0,70 percent to a natural draw
discharging into the Middle Fork of San Gabriel River at river mile
4,0 and thence to the North Fork at about river mile 1.9. Flowage
easement would be required for the incressed discharges being diverted
into the Middle Fork. The spillway rating curve is shown on plate 30.
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3k. NORTH FORK DAM - OUTLET WORKS.- The flood-control outlet
works would consist of a 10-foot-diameter conduit controlled by two
5.foot 8-inch by 1l0-foot hydraulically operated slide gates with
intake inverts at elevation 700.0 and outlet invert at elevation 695.0.
The conduit would be located in the main embankment about 400 feet
to the right of the main river channel. The conduilt, including gate
passages, would be about T30 feet long. The conduit would be used
for diversion during construction, for the passage of flood releases,
and for the passage of low-flow discharges. The capacity of the
flood-control conduit is 5,100 second-feet at top of conservation
pool (elevation 832.8), 5,500 second~feet at spillway crest (elevation
855.0), and 5,800 second-feet at maximum design water surface
(elevation 872.2). The outlet works rating curve is shown on plate 30.

35. SOUTH FORK DAM - SPILIWAY.~ The South Fork Dam would be
located on the South Fork of the San Gabriel River at river mile 4.7,
with .the spillway in a saddle on the right bank. The spillway would
consist of a 1,000-foot uncontrolled broaderested weir with crest at
elevetion 860.0. Under conditions of the spillway design discharge
(189,900 second-feet), the reservoir would be at elevation 876.6. An
approach channel having a bottom width of 1,000 feet would be horizontal
for a distance of 100 feet upstream from the control section, then
slope dowmward at a uniform grade of 1.0 percent to natural ground in
the reservoir. The spillway discharge channel would slope downward at
a uniform grade of 0.70 percent to a natural draw discharging into
the South Fork of San Gebriel River sbout 1.0 mile downstream from the
damsite. The spillway rating curve is shown on plate 30.

36. SOUTH FORK DAM - OUTLET WORKS.- The flood~control outlet

“works would congist of a 10-~foot-diemeter conduit controlled by two
5-foot 8-inch by 10-foot hydraulicelly operated slide gates, with
inteke inverts at elevation T728.0 end outlet invert at elevation 721.0.
The conduit would be located in the main embankment about 350 feet %o
the left of the main river chamnel. The conduit, including gate
passages, would be 658 feet long. The conduit would be used for
diversion during construction, for the passage of flood releases, and
for the passage of low-flow discharges. The capacity of the flood-
control conduit is 4,800 second-feet at top of conservation pool
(elevation 843.4), 5,100 second-feet at spillway crest (elevation 860.0),
and 5,400 second-feet at maximum design water surface (elevation 876.6).
The outlet works rating curve is shown on plate 30.
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TABIE 1
DRATINAGE AREAS AND MILEAGES
SAN GABRIEL RIVER WATERSHED

: Drainage area in sqg mi: River
Point of measurement : - Component: Total . : above mouth

North Fork San Gabriel River

Source ' 0 0 L6.3
Above North Fork Dam site 236 236 4.0
Above Middle Fork San Gabriel River 5 2k 1.9

Middle Fork San Gabriel River 21 1.9
Below Middle Fork San Gabriel River 262 1.9
Above mouth North Fork San Gebriel River 1 263 0.0

South Fork San Gabriel River
Source 0 0 39.3
Above South Fork Dam site 120 120 .7
Above mouth South Fork San Gabriel River 6 126 : 0.0
Berry Creek
Source 0 0 30.8
Above Berry Creek Dam site 77 7 6.7
Above mouth Berry Creek Ly 12k 0.0
San Gabriel River

Below confluence North and South Forks -

San Gabriel River 389 62.5
Above USGS gage at Georgetown

(discontinued) 0 389 62.5
Above USGS gage at Georgetown (active) 1 390 61 .k
Above mouth of Berry Creek 23 413 57.8

Berry Creek 12k 57.8
Below mouth of Berry Creek 537 57.8
Above USGS gage at Circleville _

(discontinued) 52 589 L i
San Gabriel River above Laneport

Dam site ‘ ho 631 29.7

Willis Creek above Laneport Dam site 80
Above Laneport Dam site (total) 711 29.7
San Gabriel River above mouth

Brushy Creek 90 801 5.2

Brushy Creek 510 5.2
San Gabriel River helow mouth

Brushy Creek 1,311 5.2
Above mouth San Gabriel River 8 1,319 0.0
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TABLE 2

AVERAGE MONTHLY EVAPORATION DATA
TEMPLE AND BELTON DAM, TEXAS

Temple - 1924-1953
" Bureau of Plant Industry
pan coefficient = 0.94

Belton Dam - 1953-1959
United States Weather Bureau
pan coefficient = 0.69

Month Cbserved : Evaporation: Observed : Evaporatiomn: -

: pan : from res. Observed¥* pan from res. : OJbserved¥

revaporation: surface :precipitation evaporation: surface :precipitation

- (inches) (inches ) {inches) (inches) : (inches) (incbes)
January 2.06 | 1.94 2.58 2.77 1.91 1.56
February 2.48 2.33 2.k9 3.30 2.28 3.12
March L.21 3.96 2.50 5.58 3.85 1.77
April L.97 4,67 3.40 6.16 4.25 3.91
May 5.62 5.28 4.08 8.03 5.54 3.26
June 6.83 6.42 2.89 9.95 6.87 3.88
July 7.76 T7.29 1.70 11.72 8.09 1.54
August 8.00 7.52 1.90 11.25 7T.76 2.57
Septenber 6.03 5.67 3.08 8.11 5.60 3.41
October L.67 %.39 2.53 5.80 4 .00 }.03
November 3.11 2.92 2.7k 3.83 2.64 1.65
December 2.22 - 2.09 2.85 3.17 2.19 2.72
Annual | 57.96 5k .48 32.7h 79.67 54.98 33.42

*Taylor precipitation used.
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TABLE 3

AREA AND CAPACTITY DATA

LANEPCRT RESERVOIR
River mile 29.7

Drainage area = 71l sgquare miles

Elev 0 1 2 3 i 5 6 7 8

Area - Acres ‘
430 0 1 3 4 5
hho 7 8 9 11 12 13 15 16 17 19
450 20 25 30 40 55 70 85 110 130 160
460 180 220 250 300 350 Loo L60 520 580 650
470 720 810 890 980 1,060 1,150 1,230 1,310 1,400 1,490
480 1,570 1,670 1,760 1,850 1,940 2,040 2,130 2,220 2,310 2,400
490 2,500 2,620 2,750 2,890 3,050 3,230 3,410 3,620 3,830 4,050
500 4 290 4,530 4,790 5,040 5,300 5,550 5,800 6,040 6,290 6,540
510 6,800 7,040 7,300 7,550 7,810 8,070 8,350 8,620 8,910 9,200
520 9,480 9,800 10,160 10,520 10,890 11,250 11,600 11,960 12,320 12,700
530 13,060 13,440 13,800 14,150 14,500 14,850 15,220 15,570 15,940 16,290
540 16,6k0 ]

Capacity - Acre-feet

430 0 1 3 7 11
4ho 17 25 33 k3 55 67 81 97 113 130
450 150 170 - 200 240 280 350 h20 520 640 800
460 900 1,200 1,400 1,700 2,000 2,400 2,800 3,300 3,800 b, 400
k70 5,100 6,000 6,700 7,700 8,700 9,800 11,000 12,300 13,600 15,100
180 16,600 18,200 19,900 21,700 23,600 25,600 27,700 29,900 32,100 34,500
490 37,000 39,500 42,200 45,000 48,000 = 51,100 54, 400 58,000 61,700 65,600
500 69,800 7h,200 78,900 83,800 89,000 9,400 100,100 106,000 112,100 118,600
510 125,200 132,100 139,300 146,700 154,400 162,400 170,600 179,100 187,800 196,900
520 206,200 215,800 225,800 236,200 246,900 257,900 - 269,400 281,100 293,300 305,800
530 228,700 331,900 345,500 359,500 373,800 388,500 k03,600 419,000 k434,700 450,800
540 7,300




Drainage area = 236 square miles

TABLE b

AREA AND CAPACITY DATA
NORTH FORK RESERVOIR
River mile 4.0

Eiev. Q 1 2 3 4 S [ T 3] ]
Ares -« Acres
£ -0 2 2 3 b 5 6 T 8 9
OO 10 12 1% 17 18 20 22 25 27 29
710 1 35 39 ha L5 52 55 59 62 66
T20 T2 78 83 89 95 101 108 118 121 130
T30 1ho 150 150 170 180 190 200 210 220 2ho
Tho 250 . 260 210 260 300 310 330 340 360 370
50 380 Loo L2o Lko Lso k70 hoo 510 530 550
T60 570 600 620 650 670 700 T20 750 T7o 800
78 820 850 880 900 930 950 980 1,010 1,040 1,070
780 1,100 1,120 1,150 1,180 1,210 1,220 1,280 1,300 1,330 1,360
750 1,390 1,420 1,450 1,400 1,500 1,50 1,560 1,590 1,620 1,640
800 1,570 1,700 1,740 1,770 1,800 1,840 1,870 1,910 1,940 1,980
810 2,020 2,060 2,110 2,140 2,190 2,230 2,280 2,320 2,360 2,L10
820 2,450 2,500 2,560 2,600 2,660 2,720 2,780 2,840 2,880 2,960
83c 3,020 3,080 3,150 3,220 3,290 3,360 3,430 3,500 3,570 3,630
£40 3,720 3:810 3,900 3:980 "JOTO ""1150 l‘1230 "1320 1"1"‘00 l*)
850 4,570 4,660 b,7h0 k,820 4,900 5,000 5,080 5,160 5,250 5,330
860 5,410 5,500 5,580 5,650 5,Th0 5,810 5,900 5, 6,060 6,130
810 6,220 6, 6,380 6,460 6,540 8,620 6,700 6,780 6,860 6,940
880 7,010
. Capacity - Acre-feet
690 0 1 k) 8 12 18 25 33 ho
700 52 63 76 90 110 130 150 170 200 230
TG 260 290 330 370 410 [T4] 510 570 630 670
T20 ThO 800 900 1,000 1,100 1,200 1,300 1,400 1,500 1,600
730 1,800 1,900 2,100 2,200 2,400 2,600 2,800 3,000 3,200 3,400
Tho 3,700 3,900 k4,200 4,400 4,700 5,000 5,400 5,700 6,000 , 400
750 6,800 7,200 7,600 8,000 8,500 8,900 9,400 9,900 10,400 11,000
T60 11,500 12,000 12,600 13,200 13,500 14,600 15,300 16,000 16,800 17,600
TIC 18,k00 19,200 20,100 21,000 21,900 22,800 23,800 24,800 25,800 900
780 27,900 29,100 30,200  31,k00 32,600 33,800 35,000 36,300 37,600 39,000
790 'hoo k1,800 k3,200 Bh,700 16,100 47,700 k9,200 50,800 52,400 54,000
800 55,700 57,400 59,100 60,800 62,600 £k, ko0 66,300  £B,200 70,100 72,100
810 7h,200  T6,100 78,200 80,300 82,500 84,700 86,900 89,200 91,600 9k, 000
820 96,00 98,900 101,400 104,000 106,600 109,300 112,000 11h,900 117,700 120,600
830 123,600 126,700 129,800 133,000 135,200 138,600 142,000 145,400 19,000 152,500
8ko 156,200 160,000 163,900 167,800 171,800 175,900 180,100 184,400 188,700 193,200
8s0 197,700 202,300 207,000 211,800 216,700 221,600 226,700 231,800 237,000 242,300
860 247,700 253,100 258,600 264,200 269,900 275,700 281,500 287,500 293,500 299,600
ggg ggg% 312,100 318,00 324,800 331,300 337,900 3uk,600 351,300 358,100 365,000
¥’
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TABLE 5
AREA AND CAPACITY DATA
SOUTH FORK RESERVOIR
River mile 4.7
Drainage area = 120 square miles

Elev 0 1 2 3 . N 5 6 7 8 9
AREA CURVE DATA - ACRES :
710 ‘ - 0 2 2 2 2
720 : L h 5 6 7 8 9 9 10 11
730 12 13 15 16 18 20 21 2k 26 28
740 30 32 36 Lo L 48 53 60 67 T2
750 82 g2 100 109 120 131 1lk2 153 167 180
760 ' 190 208 224 25 261 280 295 31k 332 352
770 368 390 409 428 BIVE) 168 488 507 527 546
780 566 590 610 630 652 672 692 LT 737 757
790 778 795 820 840 860 880 905 925 ohé 967
800 - 988 1,008 1,030 1,050 1,068 1,089 1,117 1,132 1,155 1,175
810 1,195 1,217 1,24k 1,265 1,287 1,317 1,338 1,360 1,392 1,415
820 1,435 1,k67 1,492 1,528 1,558 1,59 1,623 1,660 1,694 1,728
830 1,763 1,800 1,850 1,880 1,920 1,960 2,000 2,0h0 2,080 2,120
840 2,160 2,215 2,268 2,320 2,373 2,425 2,480 2,527 2,580 2,632
850 2,680 2,738 2,787 2,840 2,890 2,945 3,000 3,055 3,100 3,160
860 3,210 3,270 3,325 3,372 3,425 3,475 3,528 3,572 3,620 3,670
870 3,712 3,765 3,810 3,860 3,900 3,945 3,990 4,035 h,o17 0 &,115
880 4,155
CAPACITY CURVE DATA - ACRE-FEET
T10 ‘ 1 3 5 T
720 10 1k 18 24 .30 38 46 55 65 75
730 86 99 113 128 1k5 164 18k 206 231 258
740 287 318 352 390 432 478 528 585 648 718
750 795 882 978 1,083 1,198 1,323 1,459 . 1,607 1,767 1,940
760 2,125 2,32k 2,540 2,7Th 3,027 3,297 3,585 3,889 4,212 L,554
T70 b,91k 5,293 5,692 6,111 6,549 7,007 7,485 7,983 8, 500 9,036
780 9,592 10,170 10,770 11,390 12,031 12,693 13,375 14,080 14,807 15,554

790 16,322 17,109 17,916 18,746 19,596 20,k66 21,353 22,273 23,208 24,164
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TABLE 5 (CONT'D)

Elev _ 0 1 2 3 b 5 6 T 8 - 9
CAPACTTY CURVE DATA - ACRE-FEET (CONT'D)
800 5,142 26,140 27,159 28,199 29,258 30,336 31,439 32,564 33,708 34,873
810 36,058 37,264 38,4904 39,748 41,024 ho,326 43,653 45,002 46,378 47,781
820 49,206 50,657 52,136 53,646 55,189 56, 76k 58,371 60,012 61,689 63,400
830 65,145 66,926 68,76 70,606 72,506 Th,LhE - 76,h26 78,446 80,506 82,606
840 84,746 86,93k 89,225 91,519 93,866 96,265 98,717 101,220 103,773 106,379
850 109,030 111,739 11lk,501 117,314 120,179 123,096 126,068 129,095 132,173 135,303
860 138,488 141,728 145,026 | 148,374 151,772 155,222 158,723 162,273 165,869 169,51k
ggo 173,205 176,943 180,731 184,566 188,446 192,068 196,036 200,048 204,10k 208,200
0 212,335
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ESTIMATED MONTHLY AND ANNUAL NATURAL FLOWS IN ACRE-FEET

TARLE 6

FOR THE TOTAL DRAINAGE AREA OF 71l SQUARE MTLES

ABOVE LANEPORT DAMSITE

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dac Annual
1924 - 17,866 37,300 30,299  L48,285 21,728 6,615 2,668 2,483 1,292 1,630 1,714 171,860
1925 1,823 1,169 1,161 1,811 12,433 304 267 2,789 5,118 2L, 7he 19,797 3,46k 4,882
1925 27,885 13,031 32,733 59,029  59,99% 1k 2k 12,071 3,621 1,907 75569 2,499 k, 466 239,035
1527 4,708  3k,162 27,885 37,542 11,576 21,608 3,17k 853 655 52,269 k,032 2,535 200,959
1928 2,1k 10,067 9,87k L,660 5,058 6,857 1,606 572 501 470 Th0 1,267 . hb,006
1929 1,200 1,113 2,982 10,780 97,295 13,882 5,247 1,762 935 895 1,835 1,798 139,757
1930 1,787 2,583 h, 623 2,511 113,591 8,47k 2,221 839 1,098 25,229 5,662 8,088 176,706
1931 29,575  M1,646 28,609 15,934 9,730 3,971 3,235 1,009 733 558 826 1,412 137,238
1932 4,672 L,o2s 18,298 6,700 19,31k b h56 1,992 3,44 10,707 1,257 1,013 1,557 77,605
1933 5,867 L, 503 6,482 3,40k 4,116 628 8,534 987 905 T11 569 €63 37,369
1934 3,730 18,711 9,053 15,693 5,287 1,485 £66 193 1,449 L85 12,01k 782 69,548
1935 Téh 3,282 1,057 5,615 58,831 T1,88h4 9,335 2,516 55,112 12,816 7,000 49,332 277, Thl
1936 16,189 9,316 7,821 3,97% 110,187 26,745 12,52k 3,464 91,938 28,458 2h4,885 53,671 389,172
1937 47,692 26,799 36,498 15,387 6,235 3,085  a1,202 1,699 1,138 1,708 15,150  h2,h477 219,540
1938 84,189  35,295- 21,166  b5,0960 42,259 15,241 8,605 3,537 1,628 1,165 1,2k5 1,323 261,613
1939 1,969 1,378 1,677 1,338 1,307 2,297 423 biy 368 7,876 657 527 20,234
1940 500 b, 248 1,493 12,962 15,077 72,558 49,551 %,375 2,024 5,451 111,080 101,473 380,792
1941 51,648 74,710 68,712 82,695 80,197  ST,heT 16,790 5,068 2,935 8,915 3,063 3,372 455,532
1942 2,881 2,Lo6 1,951 32,560 15,41 41,h02 3,he7 1,818 1h,767 30,117 10,155 8,423 165,408
1943 7,803 5,232 5,469 L, ook 5,451 1,375 1,526 501 1,110 1,110 &71 336 35,187
194k 15,51k 36,279  L7,23¢ 21,676 85,040  ho,00h 5,725 2,ho7 10,282 2,224 8,240 - 32,998 317,525
1945 50,007  b7,017  Li,000 60,708 27,219 37,100 9,571 54269 5,469 5,013 7,821 L,576 300,771
1946 10,300 25,888 28,203 21,239 25,778 10,4k 2,808 2,252 14,056 9,845 29,035 43,008 223,838
1947 52,924 28,586 26,600  21,2gLk 11,868 k,g22 2,061 3,224 1,273 1,079 1,172 1,349 155,642
1948 1,283 1,632 1,k97 20,728 23,955 1,420 1,896 3,099 532 1,116 ghg 602 58,409
ighg 758 1,223 L,685  2h,ekt 6,217 8,386 2,826 8600 760 753 500 1,118 52,273
1950 990 4, 248 2,005 L 46T 8, kol 5,415 1,3bh LaT 1,221 510 Ls8 La7 - 30,016
1951 439 618 926 1,220 1,145 729 153 155 3,535 509 4o1 397 10,247
1952 L53 1,023 1,808 15,807 26,125 L, 357 1,231 264 2856 2686 315 20,145 72,200
1953 5,816 5,415 5,633 25,268 25,797 2,953 702 1,632 6,508 29,187 4,758 b, o8k 117,953
1954 2,880 1,965 3,398 660 1,107 133 11 18 55 217 208 232 8,888
1955 576 1,969 2,024 633 16,973 9,061 4,849 5,797 o &l 115 137 k2,670
1956 272 292 233 111 5,506 b ) 237 188 1,803 5,633 4,230 18,509
1957 LBg 1,201 3,318 162,582  6h,Tio  83,kk2 8,946 2,ho8 4,08L 36,699 30,27 26,TL5 k23,150
1958 23,791 83,716 W8, 7a1 15,707  24,9L0 10,502 k,28L4 2,662 9,407 5,633 5,232 L, 5ol 243,599
1959 3,683 5,834 6,071 11,485 7,712 9,188 3, 445 5,96k L. 813 - - - 59, 196#*
Mean 13,359 15,549 15,173 22,371 30,1k 17,433 6,035 2,193 72,342 8,801 9,154 12,391 160,416

#Total for last 11 months of 192k,
*#Potal for first 9 months of 1959.
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ESTIMATED MONTELY AND ANNUAL NATURAL FLOWS IN ACRE-FEET

TABLE T

FOR THE TOTAL DRAIWAGE AREA OF 236 SQUARE MILES
ABCVE NORTH FORK DAMSITE

Year Jan Teb Mar Apr Vay Jun JuL Aug Sep Dt Nov Dec Annual
192h -- 5,930 12,381 10,057 16,027 7,212 2,196 886 818 Log 51 569 57,05
1925 605 388 385 601 L,127 101 89 926 1,699 8,214 6,571 1,150 2L,856
1926 9,256 h,327 10,858 19,593 19,93k 4,728 k,007 1,202 633 2,512 829 1,482 79,341
1927 1,563 11,339 9,256  12,h61 3,82 .12 1,054 283 217 17,349 1,338 8k1 66,715
1928 801 3,3bk2 3,277 1,547 1,679 2,276 533 190 165 156 P ho1 1h,634
1929 has5 369 990 3,578 32,295 4,608 1,735 585 300 298 609 597 4&,389
1930 593 857 1,534 833 37,704 2,813 737 278 364 8,37k 1,879 2,885 58,651
1931 9,817 13,823 9,496 5,289 3,230 1,318 1,074 335 2h3 185 27h k69 15,553
1932 1,551 1,h02 6,050 2,224 6,11 1,482 661 1,150 3,554 hot 336 517 25,759
1933 1,947 1,495 2,152 1,130 1,366 208 2,833 328 300 236 189 220 12,bh0k
1934 1,238 6,211 3,005 5,209 1,755 Loz 221 6l kg1 151 3,088 260 23,086
1535 25k 1,089 351 1,864 19,528 23,860 3,165 835 18,293 4,254 2,323 16,375 92,191
1936 5,374 3,092 2,395 1,320 36,574 8,817 4,157 1,150 30,517 9,lke 8,260 17,815 129,177
1937 15,830 8,895 12,115 5,107 2,070 1,180 7,038 564 378 56T 5,029 14,099 72,872
1938 27,945 11,715 Ts026 15,255 1k, 027 5,059 2,856 1,17k 540 387 413 439 84,836
1939 654 457 557 Lhy L34 762 140 138 122 2,614 718 175 4,715
1gho 166 1,410 4ok k,302 5,004 24,084 16, b7 1,482 672 1,809 36,870 33,682 126,39%
19kl 17,143 24,798 22,807  27,M9 26,620 19,062 5,573 1,682 gTd - 2,959 1,017 1,119 151,203
1942 956 - 799 58 10,808 5,125 13,742 1,138 623 k,902 9,997 3,371 2,796 5,905
1943 2,590 1,737 1,815 1,525 1,809 ks 507 166 371 388 2oy 112 11,679
194k 5,150  12,0k2 15,679 7,195 28,526 16,266 1,900 799 3,413 738 2,735 10,953 105,396
19h5 16,599 15,606 13,609 20,151 9,035 12,314 3,177 1,749 1,815 1,664 2,596 1,519 99,834
1946 3,419 8,593 9,361 7,050 8,556 3,467 932 Tuh k,666 3,268 9,936 14,305 Th,207
1947 17,567 9,488 8,859 7,068 3,939 1,634 750 738 423 358 389 A8 51,661
1948 hog 542 Lot 6,880 Ts95L b2 629 1,029 177 370 215 200 19,387
1949 252 Lot 1,555 8,048 2,064 2,784 938 266 252 250 166 3Tl 17,352
1950 329 1,410 666 1,433 2,790 1,797 LTS 155 405 169 152 162 9,954
1951 146 205 307 Loz, 380 ak2 51 51 1,180 169 133 132 3,h01
1952 15k 3k0 600 5,277 8,672 1,446 -hog 88 95 95 105 6,687 23,968
1953 1,530 1,797 1,870 8,387 8,563 980 233 5k2 2,160 9,688 1,579 1,h22 39,151
1954 956 654 Yeh 216 367 by 13 6 18 T2 . 69 7 2,950
1955 191 654 672 210 5,634 3,008 1,610 1,924 157 21 38 45 14,164
1956 90 a7 7 37 1,828 1 0 T9 62 598 1,870 1,h40k 6,143
1957 162 399 1,101 53,965 21,82 27,697 2,306 829 1,356 12,181 10,100 8,877 1o, 455
1958 7,897 21,788 16,175 6,541 8,218 3,619 1,422 884 3,122 1,870 1,737 1,525 80,858
1959 1,222 1,936 2,015 3,812 2,560 3,050 1,14 2,312 1,598 - - - 19, 6hges
Mean L4, b3k 5,161 5,038 T,426 10,005 5,786 2,003 T8 2,401 2,921 3,038 4,113 53,246

#Total for last 11 months of 1924,

*#Total for firat 9 months of 1959.
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TABLE 8 ‘

ESTIMATED MONTHLY AND ANNUAL NATURAL FLOWS IN ACRE-FEET
FOR THE TOTAL DRAINAGE AREA OF 120 SQUARE MILES ‘

ABOVE NORTH FORK DAM SITE

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Deéc Annual
192k 3,015 5,385 4,985 6,800 4,585 1,160 603 775 W77 2k3 275  26,303%
1925 a2 161 108 235 2,142 131 84 563 86k 4,177 3,381 585 12,633.
1996 4,706 2,200 5,521 9,963 10,126 2,404 2,037 611 322 1,277  hee 75k 40,343
1927 795 5,766 4,706 6,336 1,954 3,647 536 i 111 8,822 680 428 33,925
1928 407 1,699 1,667 786 854 1,157 271 97 85 79 125 21k 7,41
1929 216 188 503 1,819 16,k21 2,343- 882 297 153 152 310 304  ..23,588
1930 302 436 780 L2k 19,171 1,430 375 14 185 4,258 956 1,365 29,824
1931 k,992 7,029 4,829 2,689 1,6L2 670 546 . 170 124 ol 139 238 23,162
1932 788 713 3,076 1,131 3,260 754 336 585 1,807 21k 171 263 13,098
1933 990 760 1,094 575 695 106 1,kh40 167 153 120 96 112 6,308
193k 630 3,158 1,528 2,649 892 251 112 108 - 486 82 2,028 132 12,056
1935 129 554 178 948 9,929 12,132 1,609 . k25 .9,302 2,163 1,182 8,326 46,877
193¢ 2,732 1,572 1,320 671 18,597 4,514 2,11k 585 15,517 4,803 4,200 9,058 65,683
1937 8,0k9 4,523 6,160 2,597 1,052 600 3,578 287 192 288 2,557 7,169 37,052
1938 14,209 5,957 3,572 7,757 T,132 2,572 1,452 597 275 i97 210 223 44,153
1939 332 232 283 226 221 388 71 70 62 1,329 111 89 3,k
1940 8k 717 o252 2,188 2,545 12,246 8,363 738 3k 920 18,748 17,126 6l ,269
1941 8,717 12,609 11,597 13,957 13,535 9,692 2,83% 855 495 1,505 517 569 . 76,882
19k2 486 Lo6 329 5,495 2,606 6,988 578 317 2,k92 5,083 1,71k I,ke2 27,916
19%3 1,317 883 923 775 920 232 258 85 189 187 113 57 5,939
194k 2,618 6,123 7,972 3,658 14,505 8,271 966 406 1,735 375 1,391 5,569 53,589
1945  8,4k0 7,935 6,920 10,246 4,59k 6,262 1,615 889 923 846 1,320 772 50,762
1946 1,738 k,369 4,760 3,585 4,351 1,763 @ M7k 378 2,372 1,662 5,052 7,27k 37,778
19h7 8,932 4,825 4,505 3,594 2,003 831 382 375 215 182 198 228 26,270
1948 217 275 253 3,498 L,0hk3 240 320 523 90 188 110 102 9,859
19h9 128 206 791 k,092 1,0k9 1,415 b7 135 128 127 8l 189 8,821
1950 167 717 338 754 1,418 91k 227 79 206 - 86 77 82 5,065
1951 Th 104 156 206 193 123 26 26 600 86 68 67 1,729
1952 78 173 305 2,683 4,409 735, 208 45 L8 48 .53 3,400 12,185
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TABIE 8 (CONT'D)

Jah Feb

Mean

Year Mar Apr May Jun Jul Aug Sep Oet Nov Dec Annual
1953 982 91k 951 L,265 k354 ko8 118 275 1,098 4,926 803 723 19,907
195k 486 332 236 111 187 22 2 3 9 37 35 39 1,499
1955 97 332 3h2 w07 2,865 1,529 818 978 80 11 19 23 7,201
1956 Lé L9 39 19 929 . 1 0 40 32 304 951 Tik 3,124
1957 82 203 560 27,0 10,923 14,083 1,172 koo 689 6,194 5,135 4,514 71,417
1958 L,015 14,129 8,225 3,326 4,209 1,840 723 hho 1,588 951 883 775 hi,113
1959 622 985 1,025 1,938 1,302 1,551 582 1,175 812 - - - 9,992%*
2,253 2,618 2,533 3,770 5,051 2,970 1,021 379 1,238 1,k93 1,544 2,091 27,002

#Total for last 11 months of 192%.
##Total for first 9 months of 1959.
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TABLE 9

SPILLWAY DESIGN STORM RATNFALL AND RATNFALL-EXCESS

: Dezign storm centered : Design storm centered : Degign storm centered :
over total srea above : over area above North : over gree above South : Design storm centered over aresa between : Design storm centered over erea between Laneport and

: Laneport Dem site (1) - : Fork Dam site (2) : Fork Dam site (3) : Laheport and North Fork Dam sites (4) : North Fork and South Fork Dam sites (5)

: : : :  Area between Laneport and :  Ares between Laneport and :  Ares shove North and South

: Area sbove Lanepcrt Dam site :frea above North Fork Dam site:Area above South Fork Dam site: North Fork Dam sites’ tArea sbove North Fork Dam site:North snd South Fork dsm sites: Fork Dam sites

s b=hour : i G-hour : 1 Gehour : : G-hour : . : : 6-hour i G6-hour ¢ : : 6-hour :

: increment : :Rainfall~-* increment : :Rainfell-: increment : :Rainfall-: increment : :Reinfall-: increment : :Rainfall-: increment : :Rainfell-: increment : :Rainfall-
G-houriof rainfell: Loss © excess :of rainfall: Loss : excess :of rainfall: Loss : excess iof rainfall: Loss : excess :of rainfall: Loss : excess :of ralnfall: Loss ! excess sof ralnfell: Loss : excess

period: (inches) :(inches):(in/hr) : (inches) :(inches):{in/hr} : (inches) :{inches):(in/hr) : {inches) :{inches): (in/hr) : (inches) :{inches):(in/hr) : (inches) :(inches):{in/hr) : (inches) :{inches):{in/hr}

1 1.15 1.00 0,15 0.96 0.96 0.00 1.06 1.00 0.06 . 1.2 1.00 0.12 1.21 1.00 0.21 1.08 1.00 0.08 1.22 1.00 0.22
2 1.19 0.60 0.59 1.06 0.60" o.hé 1.17 0.60 0.57 1.20 0.60 0.60 1.17 0.60 0.57 1.15 0.60 0.55 1.23 0.60 0.63
3 1.28 0.60 0.68 T 1.2z 0.60 .62 1.21 0.60 0.61 1.30 0.60 0.70 1.2h 0.60 0.64 1.25 0.60 0.65 1.25 0.60 0.65
L 1.38 0.60 0.78 T Mk 0.60 0.8k 1.24 0.60 0.64 1.7 0.60 .87 1.20 0.60 0.60 1.5 0.60 0.91 1.3 0.60 0.7
5 1.76 0.60 1.6 1.79 0.60 1.19 1.31 0.6C 0.7L 1.83 0.60 1,23 1.62 0.60 1.02 1.; 0.60 1.21 i.71 0.60 1.11
6 .99 0.60 k.39 5.61 0.60 5.0L 5.62 0.60 5.02 5.24 0.560 4.64L L. 49 0.60 3.89 5.30 0.60 L.70 b.68 0.60 h.o8
7 17.47 0.60 16.87 2r.22 0.50 20,62 23.7L 0.60 23.11 8. 0.60 17.81 15.58 0.60 1%.98 19.97 0.60 19.37 ih.98 0.60 1%.38
8 _2.92 0.60 _2.32 2.27 0.60 1.67 2.12 0.6¢  _1.52 _2.60 0.60 _2.00 3.56 0.60 2.96 2.56 0,60 1.96 _3.28 0.60  2.68
Total 2.1k 5.20  26.64 35.57 5.16 30.41 37.40 5.20 32.24 33617 5.20 27.97 30.07 5.20 24,87 k.63 5.20 29.43 29.56 5.20  2hL.k6

{1} Used to develop natural flov at dsmsite spd flow into full reserveir, spillway design flood for Laneport Reservoir.

(2) Used to develop both matural flow at damsite and flow inte full reservoir, spillwey design floods for North Fork Reservodlr.

(3) Used to develep both patural flow at damsite and Flow into full reservoir, spillway deslgn floods for Scuth Fork BReservolr.

(L) Used to develop flow into full reservoir, spillway désign floocd for Laneport Ressrvolr in system with Neotn Fork leservoir.

{5} Used to develop flow imto full reservolr, spillway design flood for Lansport Reservolr in system with North Fork and South Fork Reservoirs.

B
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TABLE 10

INFILTRATIOR AND RIROFF DATA
SAN GABRTEL RIVER WATERSHED

: : : : Initial : Infiltration
Date of storm : Rainfal) : Runoff : Runoff : loss : Index
: (inches) : (inches) : (percent) :(inches) : (in/hr)

San Gabelel River at Georgetowvn (dminage area = 390 sq.mi.)

Condltions preceding each storm

e so s

May 17, 1935 2.40 0.76 3.7 1.00 0.19 Wel; Heavy raln May 15-16; light rain May 13-1k;
moderate rain May 9-10; heavy rain May 4-5; moderate
rain May 2-3; light rain Apr 27 - Mey 1; moderate
rain Apr 26,

Jan 22-23, 1933 2.35 1.05 .7 1.00 0.10 Wet; moderate rain Jan 22; Iight rain Jan 20-21; light
rain Jan 9-11; moderate rain Jan 5-6; light rain Jan k.

Nov 22, 1940 3.09 0.77 2h.g 1.25 0.20 Wet; moderate rain Nov 21; light rain Wov 20;
: light rain Fov 9-11; moderate ¥aln Nov 7-8; light rain
Nov 4-6; heavy rain Nov 1.

Nov 23-2k, 1940 2.24 0.95 2.4 1.00 0.12 Wet; heavy raln Nov 22; moderate rain Nov 21; light
rain Fov 20; light rain Fov 9-11; moderate rain
Nov T-8; light rain Nov 4-6; heavy rain Fov 1.

Dec 11, 190 1.72 0.45 26.2 1.10 0.10 Molet; light rain Dec 6-T; light raim Nov 26; heavy
raln Nov 22-25; moderate rain Nov 21; Hght rain Nov 20.

Feb 21-23, 1958 2.27 l.23 5h,2 C.90 0.10 Wet; moderate raln Feb 20; light vain Feb 19; 11 ght
rain Feb 1L-15; light rain Feb 9-12. .

San Gabriel River at Circleville (dra.in.a.ge area = 589 sq.mi.)

Oct 1-2, 1927 418 1.16 27.8 1.10 0.30 Molst; moderate rain Sep 26-28; light rain Ssp 21;
moderate rain Sep 19-20; light rain Sep 18; modernte
rain Sep 1k-15.

May 10, 1930 3.70 1.27 3.3 .10 0.27 Wel; heavy rain May 6-8; light rain May 1-5; moderate
rain Apr 28-29; light rain Apr 25.26.
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SYNTHETIC UNIT HYDROGRAPHS FOR A UNIFORM 6-HOUR RAINFALL

TABLE 11

Laneport Dam and Reservoir.

N Fork Dam & Res.

8§ Fork Dam & Res.

Time in : Flow into

: Flow into : Flow into : Natural : Flow into : Nabural : Flow into : Natural
3-hour : full full full : flow at full : flow at @ full : flow at
periods : reservoir : reservoir : reservoir : damsite reserveir : damsite : reservoir : damsite

: (1) :(2) (3)

1 9,300 9,600 9,300 1,200 5,900 1,200 4,600 1,100
2 13,700 16,200 -14, 700 2,600 8,600 5,500 12,400 3,600
3 26,100 14,600 18,200 28,200 20,400 20,000 4,000 11,200
Y 32,600 21,400 14,700 33,500 10,000 14,900 2,000 5,900
5 29,100 12,400 7,100 31,000 2,500 3,800 1,200 1,900
6 9,000 6,700 3,800 8,200 1,500 2,200 700 . 1,100
7 €,000 4,200 2,000 6,200 700 1,400 300 600
8 4,500 3,200 1,000 5,300 300 900 0. 300
9 3,700 2,400 800 4,800 0 500 100

10 3,100 1,900 500 4,300 300 0

11 2,600 1,500 300 3,900 100

12 2,100 1,100 100 3,500 0

13 1,800 900 0 3,200

14 1,500 700 2,800

15 1,200 500 2,500

16 900 400 2,200

17 700 300 2,000

18 500 200 1,800

19 : 400 100 1,500

20 200 0 1,200

21 100 1,000

22 0 8oo

23 600

2k 400

25 200

26 0

(1) Total area above lLaneport Dam site (Stage 1)
(2) Excluding area above North Fork Dam site (Stage 2)
(3) Excluding area above North Fork and South Fork Dam sites (Stage 3)



APPENDIX II

FORMULATION OF THE PLAN OF IMPROVEMENT
REVIEW OF REPORTS ON BRAZGS RIVER AND TRIBUTARIES, TEXAS

COVERING SAN GABRIEL RIVER WATERSHED

1. GENERAL OBJECTIVES.- The report considers the desirability
of modifying the authorized plan of improvement for floeod control,
water conservation, and related water useg on the San Gabriel River
watershed. Local interests requested that the restudy of the author-
ized Laneport project include consideration of alternate project sites
to extend flood control upstream from the Laneport site and te Ilnclude
sufficient water conservation storage space in any project adopied %o
permit optimum economical development of the water resources of the
San Gabriel River.

2. WATER PROBLEMS.~ The principal water problems on the San
Gabriel River watershed result from the freguent occurrence of floods
and insufficient water supply. Major floods originating on the San
Gabriel River watershed cause appreciable damages along the San _
Gabriel River, and in addition, augment considerably the flocd problems
elong the lower lLittle and Bragzos Rivers. The investigated flood plain
of the San Gabriel River, downstream from the city of Georgetown, is a
“highly developed area, principally for agricultural purposes. The
flood plains of the lower Little and Brazos Rivers, which are affected
by discharges from the San Gebriel River, are highly developed areas
containing considerable agricultural and urban developments, ag well
as a considerable amount of transportation facilities and wutilities.
Periods of prolonged drought, upward trends in population, and expan~
sion of industrial and municipal developments have made evident the
increasing need for the comservation of surface runoff for all bene-
ficial purposes throughout the lower Brazos River Basin, including the
San CGabriel River watershed. The U. 8. Public Health Service, the
Texas State Board of Water Engineers, the Brazos River Authority, and
representatives of municipalities and industries have requested generw~
ally that water conservation storage space, in maximum amounts which
can be economically provided, be included in all multiple-purpose
reservoir projecis planned and constructed by the Corps of Englneers
on the lower Brazos Rilver tributary system. In its report, the U. S.
Public Health Service emphasized the following problems: that the
water originating in the main chapnel of the Brazos River above
Whitney Reservoir possesses a high salt content and is largely un-
satisfactory for municipal and industrial purposes; that water of
good quality is limited in source and amount to the lower Brazes River
tributary system; that the projected water requirements for municipal
and ipndustrial purposes for the lower Brazos River Basin will be about
1,102 million gallons daily by the year 2010, including 8.2 million
gallons daily for the San Gabriel River watershed downstream from the
vicinity of Georgetown; and that the aggregate firm yield from existing

95



and proposed surface reservoirs (exclusive of reservoirse on the San
Gabriel River watershed) and estimated existing and future ground water
resources are only about 603 million gallons daily.

3. PRIMARY CONSIDERATION.~ The authorized Laneport Reservoir
project on the San Gabriel River is a unit in the system of eight
Federally authorized regervoirs in the Brazos River Basin. The reser-
voirs were designed to facilitate control of floods originating on the
Brazos River and its major tributaries to provide principally for pro-
tection of urben development and highly developed agricultural lands
within the flood plains of the lower Brazos River Basin from the
vicinity of Waco to the mouth and to provide a source of water supply
for municipal; industrisl, and other uses. Each reservoir is planned
to function as a unit in the system to provide maximum reduction of
flood stages on certain portions of the principal tributaries of the
river and on the lower Brazos River downstream from Waco. In the
investigation of the desirability of modifying the plan for flood con-
trol, water conservation, and related water uses on the San Gabriel
River watershed, i1t was concluded that any project or group of pro-
Jjects considered as an alternate for the authorized Laneport Reservoir
project should be of a type which could be integrated into the author-
ized Brazos River Basin reservoir system. It should provide for a
maximum reduction of flood stages in the Brazos River Basin downstream
from Waco to the mouth at least equivalent to that afforded by the
system as now authorized; and should also provide for the optimum
development of the water supply resources of the San Gabriel River
watershed to fulfill the needs of the area as they develop.

4, BOLUTIONS CONSIDERED.- Solutions considered for the combi-
nation of flood and water supply problems on the San Gabriel River and
the lower portions of the Little and Brazos Rivers involved investi-
gated reservoir projects at the following dam sites: {a) Laneport Dam,
San Gabriel River, mile 29.7; (h) North Fork Dam, Worth Fork of Ban
Gabriel River, mile 4.0; (¢} South Fork Dam, South Fork of San Gabriel
River, mile 4.7; and (&) Berry Creek Dam, Berry Creek, mile 6.7. In
sccordance with the objective stated in paragraph 3, the principal
plane which were formulated and investigated included the Laneport
Reservolr project asg a primary flood control unit on the San Gabriel
River watershed. Plans 1A and 1B through 6A and 6B were considered
on the basls of simultaneous development, whereby each reservoir unit
irn a plan would be constructed sbout the same time or within s few
years of each other. Plans TA and 7B through 11A and 11B were con-
sidered on the basis of stage development; whereby the primary
Laneport Reservolr would be the first unit to be comstructed to pro-
vide essential flood protection to the lower Ssn Gabriel River, Little
River, and Brazos River flood plains and to provide for the immediate
water supply needs of the Ban Gabriel River area, and whereby any
additional reservoir unit of a stage-development plan would be con-
structed at such time that there would be & demand for additional
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water supply in the lower Brazog River Basin. A summary of the plan
of improvement studies, setting forth the plans of improvement inves-
tigated, and presenting pertinent information on required controlled
storages, on dependable yields for water supply, and on economic and
zost analyses, is presented in tables TA and TB.

5. For purposes of project formulation, economic analyses, and
cogt allocation studies, the reservolr umits Involved in the iavesti-
gated plans were analyzed as single-purpose projecte for flood comtrol
or water conservation; as dusl-purpose projects for flood control and
water conservation; as multiple-purpose reservolrs for flood control,
water conservation, and fish and wildlife; and as multiple-purpose
reservoirs for flood control, water conservation, fish and wildlife,
and recreation. Single-purpose reservolrs for flood control were
investigated as dry-pool reservoirs, containing no permenent pool
capacity below flood control storage levels. Also, single-purpose
reservoirs for recreation purposes were investigated for the purpose
of cost allocation studies.

6. The U. S. Public Health Service, the Bureau of Sport Fisheries
and Wildlife, and the National Park Service., at the regquest of the
Corps of Engineers, furnished reporte pertaining to the water supply,
fishing, hunting, wildlife, and rscreation aspects of the lnvestigated
reservolr projects. The reporte of the three Federsl agencies, which
are presented in appendix IV of ihkis report, provide information and
eriteria which were useful with respect to the development and evalus-
tion of the water supply, sport fishing and hunting, and recreation
potentials of the investigated reservolr sites. Pertinent data,
reservolyr capacities and surface areas, and esiimates of copts for the
investigated reservolr plans as needed for the various analyses were
furnished the Fe@eral agencies. The value of water supply storage and
the benefits for recreation utilized in the ecoromic and cost analyses
of the inveztigasied regervoir plang were based on studies by the Corps
of Engineers. “ :

T. FLOOD CONTROL STUDIES AND ANALYSES.- The Flood Control Act
of 1954 approved a comprehensive plan for flood control and allied
purposes in the Brazes River Basin, including a svstem of elght reger-
volr projects. The authorized Laneport Reservoir on the San Jabriel
River is & unit in the approved system. The authorized elght-ressrvoir
gystem of the Brazos River Besin was designed and authorized on the
bagiz of providing 50~-year floed control storage or additional storage
as necessgary to control the maximum flocd of record at the respective
dam sites. The flood corntrol studies leading to the authorization,
consgtruction, and operation of the ressrvoir projects intluded in the
comprehensive plan have been on a system basis. However, the flood
control benefits credited to the gystem of reservoirs have been assigned
to the individual projects in an equitable mavner and separate benefit-
coet ratios have been determined for each projest in the system. In
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connection with determining a reasonable distribution of flood control
benefits to these interrelated projects, flood rcuting studies were
made to determine the effectiveness of individual projects as a per-
centage of the total system flood control benefite by river reaches
where more than one reservolr is effective. 'The benefits assigned to
the system of eight reservoir projects, including an allowance for
future development, are shown in table L.

TABLE 1
FLOOD CONTROL BENEFITS FOR AUTHORIZED

EIGHT-RESERVOIR SYSTEM OF THE BRAZOS RIVER BABIN
(System-adjustment basis)

: Equitable share of system benefits

Project : (including future development)

Whitney Reservoir $4,081,300
Belton Reservoir 2,001,400
Waco Reservoir 3,944,500
Froctor Reservelr 1,737,900
gtillhouse Hollow Reservoir 2,519,000
Somerville Reservoir 1,230,200
Ferguson Reservolr ‘ 1,796,500
Laneport Reservoir 2,206,600

Total $19,527, 400

Similarly, the flood control benefits as creditable to each individual
regservoir on the San Jabriel River are based on each investigated reser-
voir acting as an alternaste San-Gabriel-BRiver-waiershed unit within the
suthorized eight-reservoir system ia the Brazos River Basin and with the
benefits for each reservolr being determined by an adjustment of the
benefite formerly assigned to the authorized Laneport Reservoir in the
system distribution described above. In making this adjustmwent, con-
gideration was given to the degree of flood control exercised on the
lower Little and Brazos Rivers by moving the dam site upstrmam or
dowvnstream, as well as the amount of flood protection gained or lost

on the San Gabriel River. Also, the flood control benefits creditable
to each reservolr ag a last-added unit within the authorized system of
the Brazos River Basin were derived and utilized to substantiaste on an
incremental basis the economic justification of the flood control func-
tion in each lnvestigated reservolr on the San Gabriel River watershed.
A comparison of flocd control benefits credlitable to each investigated
reservoir on a system-adjustment basis and on a last-added basis is
pregented in table 2. The flood control benefits utilized in the
analysis of each investigated reservolr were based on an economic
survey of the investigated flood plains, with consideration being given
to the fubure development anticipated in the flood plains during the
period 1960 to 2010. An economic base study is presented in appendix
ITI,
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TABLE 2

FLOOD CONTROL BENEFITS
(in thousands of dollars)
INVESTIGATED RESERVOIR SITES
SAN GABRIEL RIVER WATERSHED

Flood-freguency : Horth : South § Berry
storage :  Laneport Fork 3 Fork z Creek

System-Adjustment Basis within Brazos River Reservolr System

25-year 2,181.8 818.7 289.0 269.6 -
50=-year 2,206.6 839.5 hos. 1 270.5
100-year 2,230.6 855.2 419.7 271.7

Lagt-Added Basis within Brazog River Reservolr System

25.year 2,007.8 T65.3 361.4 251.8
50-year 2,03L.7 785.1 377.0 252.8
100-year 2,054.9 800.5 390.7 253.9

8. The flood control studies and investigations determined that
the channel capacities of the Ban Gabriel River, North Fork, South
Fork, and Berry Creek are gufficient to contain proposed flood releases
from the investigated reservelrs. Considering sach reservoir sepa-
rately and on the basis that floocd releases could be made continuously
at a rate of 6,000 second-feet {the minimam channel capacity on the
San Gabriel River), the time of evacuation of the total flood storage
capacity involved in each reservolr under existing channel corditions
.would be as follows: Laneport Reservoir, 20 daysz; North Fork Reservoir,
8 days; South Fork Reservoir, 4 days; and Berry Creek Reservoir, 3 days.

9. Flood control analyses were made of each investigated reservolr
site to determine flood storage zonditions which would provide the maxi-
mum amount of excess flood control benefits over costs. The flood
control analyses were made on the bagis of flood storage cepacities
which would control flood volumes having frequencies of ocourrence of
‘once or more in 25 years to once or more im 100 years. The flood stor-
age capacities for investigated reservolr sites were analyzed on the
basis of the following: {a) dual-purpose reservoirs for flood control
and water consexrvation; (b} Laneport Reservoir opersting alone on the
San Gabriel River watershed; {c) the North Fork, South Fork, and Berry
Creek Regervolrs cperating as alternate next-added wnits in combination
with a fleood=-control-only Laneport Reservoir unit; and {d) each reser-
voir containing water conservation storage to develop approximately the
the maximum water resources at the site, or in the case of the analysis
for the Laneport Reservolr site, to develop the maximum amount of water
regources allowable under existing reservolr-gite limitations. The
., flood control analyses and studles determined that flood control as a
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last-added function is economically justified in each investigated
reservolr under the conditionz set forth in the above items (a) through
(d). The maximum amounts of excess flood control benefits over costs
at +the various reservoir sites would be realized by flood storage
capacities which would control flood volumes having a freguency of
occurrence of once in 25 years. The studies indicate, however, that
there is no apprecilable difference in the amounts of excess flood con-
trol benefits over costs for 25-year and 50-year storage space in the
investigated reservoirs. The provision of 50-year storage in the
investigated Laneport, North Fork, South Fork, and Berry Creek BReser-~
voirs would be sufficient to control the maximum flood of record
(April 1957) on the San Gabriel River watershed at the reapective dam
sites. The studies indicate that the April 1957 flood has a frequency
o0f oceurrence of about once in 50 years. The eight-resgervoir system
of the Brazos River Basin was designed and authorized on the basis of
providing 50~year control storage or additional storage as necessary
to control the maximum flood of record at the respective dam sites.
Based on the above criteria for individual reservoir units of the
Brazos River reservoir system and on record floods experienced on the
San Qabrlel River watershed, 50-year-frequency flood storage has been
adopted for the investigated reservolr plans. A summary of flood
control analyses for the Investigated dual-purpose reservolrs with
25-year, 50-year; and 100-year Tlood~storage space is presented in
table 3. The summary indicates that the flood econtrol funetion is
incrementally Jjustified as & next-added function to water conserva-
tion reservoirs on the San Jabriel River watershed.

10. The flood control analyses determined that single-purpcose
flood control reservoirs at the Laneport; North Fork, South Fork, and
Berry Creek sites were economically justified on the basis that each
would be the only flood control unit on the Ban Gabriel River water-
shed and the last constructed unit in the authorized eight-reservolr
system of the Brazos River Basin. A summarized comparison of flood
control analyses of the investigated reservoirs as single-purpose
flood control units in the authorized reservoir system, utilizing
benefits derlved on an adjusted-system basis and a last-added basis
(in thousands of dollars), is presented in the following tabulation:
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TABLE 3

MAXTMIZATION OF FLOOD CONTROL BENEFITS
INVESTIGATED RESERVOIR PLANS FOR FLOOD CONTRCL AND WATER COMSERVATION
SAN GABRIEL HRIVER :

Total : H : H
: Comtrolled : Amal Benefits (§31,000) ! Total Annual : T
: Storage @ Flood : Water . ! Charges : Benefit-Cost :_ Excess Benefits (¢r,000)
Flan 1(1000 ae-ft): Comtrol  :  Supply ;3  Total 1 (f1.,000) Ratic :  Total : Flood Comtrol

North Fork Reservolir Analysis (with Laneport for Flood Combtrol Only)

Without flood comtrol storage 272.3 2,206.6 Lo, 7 2,616.3 1,202.4 2.2 1,M13.9 .0
Flood comtrol - incremental 6.7 §5.8 0.0 45.8 -25.6 (1) Infinity 111.4

With 25-year flood control storage 337.0 2,292.4 Log.7 2,702.1 1,176.8 2.3 1,525.3 1nmi.h
Flood comtral - incremental 23.9 0.9 0.0 0.9 18.3 0.05 “17.4

With 50-year flood control storage 360.9 2,293.3 hog.7 2,703.0 1,165.1 2.3 1,507.9 9k.0
Flood control - incremental 26.7 1.2 0.0 1.2 32.7 o0k -3..5

With 100-year flood control storege 3681.6 2,260h.5 09,7 2,704.2 1,227.8 2.2 1,476.4 62.5

South Fork Reservolr Analyeis [with Laneport for Flood Comtral Onmiy)

Without flood comtrol storage 230.8 2,206.6 260.1 2,460.7 1,125.8 2,2 1,34%0.9 0.0
Flood control - incremental 34.6 25.8 0.0 25.8 -19.2 (1) Infindty 5.0 :

With 25-year flcod comtral storage 265.4 2,234 260.1 2,492,5 1,106.6 2.3 1,385.7 k5.0
Flood control - incremental 12.4 1.k 0.0 1.4 3.6 .32 2.2

With 50-year flood control storage 277.8 2,233.8 260.1 2,h93.9 1,110.2 2.2 1,383.7 k2.8
Flood comtrol - incremental 9.9 1.h 0.0 1.4 17.4 0.08 -16.0

With 100-~year flood control storage 287.7 2,235.2 260.1 2,k55.3 1,127.6 2.2 1,367.7T 26.8

Berry Creek Reservoir Analysis (with laneport for Flood Control (mly)

Without flood control storage 155.7 2,206.6 107.7 2,314.3 1,086.3 2.1 1,228.0 0.0
Flood contrel - incremental 22.5 2.2 0.0 2.2 «11.3 (1) Infinity 23.5

With 25-yesr flood control storage 178.2 2,218.4 107.7 2,326.5 1,075.0 2.2 1,25.5 23.5
Fleod control - incremental 5.1 0.9 0.0 0.9 3.6 0.25 2.7

With 50-year flood contrcl storage 183.3 2,219.7 107.7 2,327.4 1,078.6 2.2 1,248.8 20.8
Flood control - incremental g.h 1.2 0.0 1.2 246 0.025 -23.4

With 100=-year flood contrel storage 192.7 2,220.9 107.T 2,38.6 1,103.2 2.1L 1,225.4 2,6

Laneport Reservoir Analysis (Opereting Alone)

Without flood comtrol storage gh.k 0.0 559.4 550.4 595.8 0.54 -36.4 0.0
Floed conmtrol = incremembal 198.9 2,181.8 0.0 2,181.8 306.5 T.12 1,875.3

With 25-year flood control storage 293.3 2,181.8 559.4 2,742 902.3 3.0 1,838.9 1,875.3
Flood control - incremental 38.6 o4 .8 0.0 24.8 39.9 0.62 -15.1

With 50-year flood control storage 331.9 2,206.6 559.4 2,766.0 gha,2 2.9 1,823.6 1,860.2
Flood comtrol - incremental 87.1 2k.0 0.0 2.0 219.8 0.1 -195.8

With 100-year flood control storage Lig.o 2,230.6 559.4 2,790.0 1,162.0 2.k 1,628.0 1,66%.4%

(1) Incremental cost for added flood storage cepacity in upstream reservoir unit is lese than cost reduction resulting from
reduced flood storage requirements in Laneport unit



3 North 3 South : Berry
Item ;. Laneport Fork H Fork : Creek

Adjusted-System Basls

Annual benefits 2,206.6 839.5 kos.1 270.5

Annual charges 840.6 300.2 235.7 232.9

Benefit-cost ratio _ 2.6 2.8 1.7 1.2
Last-Added Basis

Annual benefits 2,031.7 785.1 377.0 252.8

Annual charges 8L0.6 300.2 23592 232.9

1. 1.1

Benefit-cost ratio 2.k 2.6

11, The annual flood control benefits (in thousands of dollars)
which would be realized upstream and downstresm from the Laneport Dem
site by individual flood control reservoirs containing 50-year-frequency
flood storage at the four most favorable sltes on the San Gabriel River
vatershed are presented in the following tabulation:

: H North 4 South : - Berry
Reach ¢ Laneport : Fork : Fork H Creek
Upstream from Laneport
Reservolr site 0.0 86.7 27.2 13.1
Within Laneport
Reservoir site 0.0 24h.3 7.8 5.9
Downstream from Laneport
Dam site 2,206.6 728.5 370.1 251.5
Total 2,206.6 839.5 405,11 270.5

12. For the purpose of economic analysis, the total average annual
flood control benefits for each investigated reservoir system on the San
Gabriel River watershed were distributed to the individual reservoir
units in proportion to the flood control benefits presented in the above
tabulation. Thus, the total annual flood control benefits (in thousands
of dollars) assigned to each individual reservoir under six principal
conditions for simultaneous and stage-development plans are as shown in
the following tabulation:

102



Condltion : H North South : Berry :
number : Laneport :  TFork : Fork : Creek ;.  Total

1 2,206.6 - - .- 2,206.6
2 1,659.4 633.9 - - 2,293. 3
3 1,888.8 — 345.,0 _— 2,233.8
L 1,981.5 - . 238.2 2,219.7
5 1,470 572.2 274.3 - 2,320.5
6 1,368.1 539.0 256.7 169.8 2,333.6

Under stage development, the addition of a next-added project to cperate
in combination with the first-stage laneport Reservoir project involved
a reallocation of the total controlled storage in Laneport Reservolr for
flood control, water conservation, and sediment purposes, and a reassign-
ment of flood control bensefits in accordance with the tabulation pre-
sented above. The composite annual flood contrcl benefits {as well as
the composite annual benefite for other purposes) for each reservoir
project over an economic life of 50 years were determined as the annual
value of the total present worth of the flood control benefits for indi-
vidual stage pericds, reduced to the same time basis, established as the
year of completion of the individuval reservoir unit. Thus, flood con-
trol benefits shown in tables TA and TR opposite the individual reser=-
volr wnits are composite benefits for an assumed economic life extending
5C years from the year of ccmpletiocn of the individual reserveoir unit.

13. A summary of economic and cost analyses of basic reservoir
plans under conditions of simultanecus development is presented in
table 4. The summary presents analyses of the Laneport, North Fork,
South Fork, and Berry Creek Reserveirs under the conditions of (a)
operating alone as single-purpose and duval-purpose regerveirs for flood
control and water conservation and (b) Laneport Reservoir operating as
a single-purpose unit for flood control in combination with upstream
single-purpose and dual-purpose reservoirs for flood control, and for
flocd control and water conservaticn, respectiﬁa}y.

14%. For the purpose of making a comparison of flood contrcl bene-
fits afforded by upsiream reservolr systems in lieuw of the Laneport
Reservolr preject, economic and cost analyses were made of the follow-
ing upstream reservoir plans: {a} the North Fork and South Fork Reser-
voirs, and (b) the Forth Fork, Scuth Fork, and Berry Creek Reservoirs.
Economic and cost analyses of the upstream reservolrs summarized in
table k indicate that the plans in items (a) and (b} are economically
Justified and that the total flood control benefits would amount to
$1,236,800 and $1,507,400, respectively. On the other hand, the
Laneport project, operating alone, would provide total annual flood
control benefits of about $2,206,600, and thus, would provide an
increase in total average annual flood control benefits of $969,800
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TABRLE &4

SUMMARY OF COST AND ECONCMIC STUDIES - SOLUTIONS CORSIDERED
INVESTIGATED BASIC FLANS
BAK GABRIEL, RIVER WATERSHED

: Depandable ; Estimated = Benefits Total
: Tlow H first H Flood : Weter T anmisl Excess
flepsrvolr & type {era) H cogt :  coptral conservation Total charges benefits
RESERVOIR_PLANS - OPERATING ALONE
Laneport
&, Flood comtral == $£0,U,000  $2,206,600° 8 - $2,206,600 $ 8ho,600 2.6 $1., 366,000
b. Water conservation 43 1k, 300,000 = 559, 400 559,400 595,800 0.9 =36,400
¢. Dual-purpose, FC and WC 16 20,944,000 2,206,600 248,500 2,455,200 892,200 2.8 1,563,000
4. Dual-purpose, PC and WC 43 22,244,000 2,206,600 559, 500 2,766,000 91,200 2.9 1,824,800
Morth Fork
a. Flood coutrol - 8,540,000 839,500 - 839,500 300,200 2.8 539,300
b. Water somservetion 17 2,390,000 - 260,100 260,100 254,100 1.0 6,000
¢. Water conservation 20 £,350,000 - 294,600 204,600 291,000 1.0 3,600
4. Water conservatlon ksl 8,160,000 ue 59, T00 k09,700 361,800 1.1 47,900
¢. Dusl-purposs, FC end WC 17 7,500,000 839, 500 260,100 1,099,600 349,200 3.1 750, koo
£, Duaj-purpose, FC and WC 20 8,730,000 839,500 20h,600 1,130,100 382,100 3.0 733,000
g. Dual-purpose, FC and WC 0 31,010,000 839, 500 bog, 100 1,2lg,200 469, 300 a.T 79,500
Scuth Fork
a. Flood comtral - 5,220,000 405,100 - 405,100 235,700 1.7 169,500
b. WVater comservation G 5, 510,000 - 161,600 161,600 260, 500 0.6 -58,900
9. Water conservetion 17 £,220,000 - 260,100 260,100 285,200 ¢.9 -25,300
4. Dual-purpose, FC and WC 9 5,750,000 405,100 161,600 566,00 270, 2.1 296,100
e. Dual-purpose, FC and WC 7 6,550,000 405,100 260,100 665,206 299,600 .2 365,
Berry Creek
8. Flood comtral - 5,160,000 270, 500 - 270, 500 232,900 1.2 37,600
b. Water couservation é 5,370,000 - 107,700 107,700 2ks, 700 0.4 =138,000
c. Dual-purpose, FC and WC € 5,460,000 270, 50 107,700 378,200 255,700 1.5 122,500
RESERVOIR PLANS » SIMULTANEOUS DEVELCPMENT PLANS
Leneport, ¥¢ ' -- 19’?:'515’338 1’38%’222 -- 1,981, 500 822,500 2.k 1,158,600
Berry Creek, FC = 5. 3 - 138, 200 ag,% 1.0
Total - 235,10%,000 7,213,700 - 2,215,700 1,055, a1 1,163,900
Lanerort, FC -é . 19,9&,000 1,281,500 - 1,931,500 822,50 2.4 1,158,500
Berry Creek, FC and WO 5,460, 000 38,200 107, 00 3 g,%_ 23 % 1. 113,000
Total ' & 25,404,000 2,213,700 107, ™0 2,327, 1,055, e_g 1,271,
laneport, FC - 19,644,000 1,8?8,800 - 1,8ﬁa,500 810,600 2.3 1,078,200
South Fork, FC - 220,00 345,000 e 000 2 1. 1
Total’ - G o - £33, e Ry P
Leneport, FC - 12,6&&,000 1,8{38,800 o 1,%&,800 alo,ggg 2.3 1,078,200
South Fork, FC and WC i7 00% 345,000 260,100 5,100 299 2.0 0!
Total 17 26,15,000 7,233, 360,100 2,497,900 I,110,7% Z.2 1,383,700
Leneport, FC - 17, Tk, 000 1,659,400 - 1,653,400 25,800 2.3 933,600
North Fork, FC - 6;%;000 £33,900 = 13 200 2,1 _igixﬂ
Tetal e 3,EBL,000 2,293,300 - 2,293,300 T, 086,000 7.2 1,257,300
Laneport, FC .- 17,74k, 000 1,659,400 - 1,659,400 725,800 2.3 933,600
North Fork, FC and WG 30 11,010,000 533,900 %@ 1,043,600 [ 2.2 574, 300
Total £ 28,755,000 7,893,300 T 2,703,000 1,155,100 23 1,507,956
North Fork, FC - 6,940,000 339,500 - Eosg,soo 300,200 2.8 539, 300
Bouth Fork, FC - 5,320,000 100 - 100 235,700 1. 165, 400
Toral’ - Bkt Taviee = T 535,500 R o8, 700
North Fork, FC and WC 30 %,mo,ooo %gg,soo ia-og,ﬁ l,ggg,aoo k&g, 300 2.7 779,900
South Fork, FC and WO 1 OO0 160 1 260 H00 2.0 0L
Totel 7 TEES s 555 5% oo ER T
Lozeport, TC -- 16,2bL,c00 1,474,000 -- 1, W7k, 000 461,600 2.2 812,400
Sorth Fork, FC - 5,940,000 STﬁ,eoo - 572,200 300,200 1.9 272,000
South Fork, #C - E,ezo,ooo 2 - 27k, 300 235,700 1.2 ?,600
Fotal -- 20, Lk, 000 2,320,500 = 2,320,500 G197, %00 1.5 1,123,000
Laneport, FC - 16, 2hlt,000 1,475,000 - 1,4Th 000 661,600 2.2 f12, boo
North Fork, FC and WC 30 11,010,000 5‘%,200 hoe,% ;981,900 469, 300 2.1 512,600
Seuth Fork, FC and WC i g% joes) 274 00 L __ho00 295,500 1.6 170,500
Total - Ii—'If 33,904,000 » 32C, %00 5,500 2,526,600 1,%30C, 506 Z.0 1,195, 550
North Fork, FC - 6,940,000 839, 500 - 839,50 300,200 2.8 539, 300
Beartn z\:rk, Nm - 5,%,000 sos,100 - ks, 100 235,700 1.7 169,400
Berry (roek, = 160,000 270, 5 — 270, 500 2 1.2 7,600
Toteal == 17,320,006 1,315,100 B 1,595,150 B 2.0 ?EE,300
Rorth Fork, FC and WO 30 11,010,000 B35, 500 Log, T00 1,249,200 469, 300 2.7 79,900
Jouth Fork, ngafuwgc lg G,Eésg,ooo 405,100 125,800 600,% 299,600 2,0 301, 300
Barry Croek, 5 5,160,660 270, 500 100 25 1. 8
Total 53 23,080,000 L, 551% Ff%f?ﬁ 2,159,700' 1,024, 2_% 1,185,100
Lanaport, FC - 15,204,000 1,368,100 L 1,368,100 622, 4oo 2.2 T4S, TOC
North Fork, FC - k0,000 535,000 - 539,000 300,200 1.8 238,800
South Fork, F‘;:c - 5,%,000 256,%38 - 226,% 235,100 1.1 1,000
Bervy Creek, == 5,160,000 163, - 163 23,900 O. 63,100
Tetal - 32, 564,000 2,333, -- 2,333,600 1,391,200 i":[r ﬁg,ﬁ
T, PO - 15,2bk,000 1,368,100 - 1,368,100 622,400 2.2 T45, 700
Kerth Fork, FC sad WO 3 11,010,000 539,000 Log, Too 9La, Too W69, 190 2.0 LTg, 400
Sauth Fork, FC and WC 17 £, 550,000 25,700 194,800 452,500 299,600 1.5 152,506
Berry Creek, FC and WC & g 460,000 169,800 _6_%,100 2 2 G, _16.500
Total 33 204,000 2,333, Ty 3,008,200 1,6&7,000 1. 1,361,200
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over the plan in item {a), and of $699,200 over the plan in item {(b).
In view of this large increase in annual flood control benefits, it
is apparent that the Laneport project must be considered as a primary
floed control unit to be constructed as the initial project in any
plan of improvement recommended for the San Gabriel River watershed.

15. WATER SUFPLY STUDIES AND ANALISES. - The report prepared by
the U. S. Public Health Bervice indicates that the total projected
water supply requirements for municipal and industrial purposes in
the lower Brazos River Basin will be about 1,102 mililon gallons
gaily by year 2010. The report also states that the projected water
requilrements for the local area, conglsting of the cities of George-
town, Granger, Taylor, Thrall, and Thorndale, will be &.2 million
gallong dally, but that of this total amount, the projected need of
2.7 million gallons daily by Georgetown could be supplied by ground
vater from the Edwards formation. The Service indicates that the
aggregate of firm yield from existing and proposed surface reservoirs,
exclusive of the projects being investigated on the San Gabriel River
watershed, and from estimated ground water scurces for municipal and
industrial purposes, will be only about 603 million gallons daily,or
about 55 percent of the total demandiby year 2010. Because of this
apparent deficit in future water supply sources, conglderation should
be given to the full development of the good quallity water resources
of the lower Brazog River Hasin during the investigation of multiple-
purpose reservolr projects. Thus, during the lnvestigation of possi-
ble reservoir projectz on the Ban Gabriel River vatershed, particular
consideration hes been given to the full developmsnt of the water
resources upstream from the Laneport DTam site. In view of the
Service's report statement that the city of Georgetown could be ade~
quately served by good quality ground water resources from the nearby
Edwards formation, the construction of the lLaneport project as a first-
stage reservolr unit would not eliminate all possibility of solving
the water supply problems at Georgetown. On the other hand, the
Laneport Reservolr project would be adequately iocated with respect
to serving the water supply reeds of the Taylor, Greanger, Thrall, and
Thorndale areas, and possibly the Rockdale area where, generally, the
ground water rescurcesz are not of good guality.

16. On the bazis of the demand curve presented in the report
prepared by the U. 8. Public Health Service, and in the interest of
providing a logical complstion schedule for constraction of the lLane~
port, Worth Fork, South Fork, and Berry Creek Reservoir units, under
stage development, the years of need for the various amounts of stor-
age were established as follows: (a) first unit (Laneport Reservoir),
year 1970; (b; second unit, year 1985; and (¢} third unit {or third
and fourth units), year 1990.

17. The water conservation benefits to be realized by construc-
tion of the ianvestigated reserveir plans were derived on the basis of
information presented in the report prepared by the U. 5. Public Health
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Service. The report provided s basis for determining that water supply
storage at the Laneport, North Fork, and South Fork sites, of sufficient
amount to provide a total dependable yield of about 53 million gallons
daily, or about 82 second-feet, would have an average unit cost of about
$0.0761 per 1,000 gallons of dependable yield, provided the water supply
storage is not made available prior to the estimated year of need. The
water supply benefits for the various reservoir plans have been based

on the following values: {a} a full value of $0.0761 per 1,000 gallons
of dependable yield for storage not made avallable until the year of
need; and (b) a discounted value of $0.0488 per 1,000 gallons for
storage made available by year 1970 but not needed until the pericd
between years 1985 and 1990. An interest rate of 3 percent was used in
compubing the values listed above. The Brazos River Authority, an agency
designated by the Texas State Board of Water Engineers to negotiate with
the Corps of Engineers in matters pertaining to water conservation stor-
age in Corps projects in the Brazos River Basin, has expressed the
opinion that water conservation storage sufficient to produce about 10
second-feet or 6.46 million gallons daily of dependable yield would be
adeguate to serve the immediate needs of the lower San Gabriel River
watershed; and that the immediate needs for water supply in the balance
of the lower Brazos River Basin willl be adegquately served by other Corps
of Engineers reservolr projects which are under construction or in the
advance planning stage. On the basis of this present limited demand

for water supply storage on the San Gabriel River watershed, the annual
benefits for water supply storages in each reservoir plan under simul-
taneous development plans and in each first-stage Laneport project

under the stage-development plans were based on s full value of $0.0761
per 1,000 gallons in the case of the first 10 second-feet of dependable
yield for water supply, and on the discounted value of $0.04L88, item
{b), in the case of any excess amount of dependasble yield.

18. The amount of water conservation storage and estimated depend-
able yield associated with the multiple-purpose North Fork, South Fork,
and Berry Creek Reservolr units in plans 2A through 11A apd 2R through
11B, as shown in tables TA and TB, represent the approximate maxinnm
development, as well as the optimum-econoumicel development, of the water
resources of the San Gabriel Biver watershed above the respective dam
sites. Under the maximum and optimme-economical development conditions,
water conservation storage of about 126,700 acre-feet in the North Fork
Reservoir, about 89,000 acre-feet in the South Fork Reserveir, and about
14,400 acre-feet in the Berry Creek Reservoir, would provide estimated
dependable yields of about 30, 17, and 6 second-feet, respectively. 1In
the case of the laneport Reservoir project, however, the size of a
multiple-purpose reservolr is limited o a maximom design water surface
not exceeding about elevation 540.0 because of encroachment limitations
with respect to the city of Granger; Texas. It was determined that the
maximm size of a multiple-purpose laneport Reservoir should be limited
to a total controlled storage {for flood control, water supply, and sediw
mentation) of about 331,900 acre-feet. Under these controlled storage
conditions, a multiple-purposge Laneport project, operating alone, would
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have a total water congervation storage of about 68,100 acre-feet,
thus providing a dependable yield of about 43 second-feet; and a
multiple~purpose Laneport project operating in combination with the
above-gize North and South Fork Reservoirs, would have a total water
supply storage of sbout 193,200 acre-feet, thus providing a depend-
able water supply yield of about 35 second-feet. In order to provide
a comparison for determining if the maximum-size Laneport project
would provide for the most economical development of the water re-
sources at the Laneport site, economic and cost analyses were made of
a smaller-size Laneport project containing a total controlled storage
of 281,100 acre~feet. For each of the four reservoir sites, the addi-
tion of the optimum amount of water conservation space to the single-
purpose project for flood control was found to be economically
justirfied on the basis of a favorable ratio of ineremental benefits
to incremental costs.

19. Stuvdies concerning the maximization of water conservation
benefits at each investigated reservoir site on the San Gabriel River
watershed are summarized in table 5. The analyses are based on the
conditions that each reservolr would operste alone on ithe San Gabriel
River watershed as a dusl-purpose project for flcod control and water
conservation, and would contain a constant smount of flood storage
capacity which would control flood volumes having a frequency of occur-
rence of once in 50 years. The studles lndicate that the optimum-
economical water supply development would be realized at the North Fork
and South Fork Reservoirs by development of the maximum resources at
the respechtive dam sites and at the laneport Reservoir by development
of the maximum water supply resources allowable by reservoir site
limitations cited above in parsgraph 18. Since the studies determined
that maximum development of the water supply resources at the Berry
Creek Reserveolr site would provide a dependable water supply yield of
only about 6 second-feet, the analysis of the water conservation func-
tion in the Berry Creek Reservoir was limited to a maximunm-size reser-
voir. The average unit cost of water supply as a last-added function
in each duwal-purpose reservoir is presented in table 5.

. 20. DEPENDABLE RESERVOIR YIELDS.~ For this report the depend-
-able regervoir yield is defined as the maximum continuous rate at
which water mey be withdrawn from a reservoir in order that the total
conservation storage provided in the reservolr will just be depleted
under maximum drought conditions of record. Estimates of dependable
reservolr yields for projects investigated on the San Gabriel River
watershed are baged on estimated monthly resources under present condi-
tlons of watershed development.

21. FISH AND WILDLIFE STUDIES.- The report of the U. 5. Bureau
of Sport Fisherlies and Wildlife, as presented in appendix IV, contains
estimates of net fish and wiidlife benefits credlitable to lnvestigated
reservoir plans involving the Laneport, North Fork, South Fork, and
Berry Creek Reservoirs. The total fish and wildlife benefits furnished
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TABLE 5

MAXIMIZATTON OF WATER CONSERVATION BENEFITS
TNVESTIGATED RESERVOIR PLANS FOR FLOOD CONTROL AND WATER CONSERVATION
SAN GABRIEL RIVER

. : T Totel Comtrolied : Totel Anmuel : Total Anmual : Excess Benefite Water Cost
Flan : Yield : Storage : Benefits : Charges : Benefit=Cost : - Over Costs : Per 1,000 Gellons
: {efs) :  ({scre-feet) : {$1,000) : (41,000} : Ratio : (fa,000) : {$)
LANEPORT :
Flood control only 0 269,500 2,206.6 8h4o.6 2.6 1,366.0
Incremental 248 .6 5.6 4.8 197.0 0.0136T1
Dual purpose 16 2,455.2 g92.2 2.8 1,563.0 0.,0136T2
Incremental 310.8 49.0 6.3 261.8 0.007693
Dusl purpose k3 331,900 2,766.0 ghi.2 2.9 1,824.8 0.009017
NORTH FORK
Flood control only 0 89,400 839.5 300.2 2.8 539.3
Incrementel _ 260.1 k9.0 5.3 211.1 0.012218
Dual purpose 17 1,099.6 349.2 3.1 T50 L 0.012218
Incremental 3h.5 3.9 1.1 2.6 0.0k5075
Dual purpose 20 : 1,134.1 381.1 3.0 753.0 0.01L714T
Incremental 115.1 88.2 1.3 26.9 0.037388
Dusl purpose 30 221,600 1,2h9.2  469.3 2.7 T79.9 0.023894
SOUTH FORK
Flood controal only 0 4,000 kos5.1 235.7 1.7 169.k
Incremental 161.6 34.9 4.6 126.7 ' 0.016438
Dual purpose 9 566.7 270.6 2.1 296.1 0.016438
Incremental 98.5 29.0 3.4 69.5 ©0,015366
Dusl purpose 17 138,500 665.2 299.6 2.2 365.6 0.015934
BERRY CREEK
Flood control only 0 29,600 270.5 232.9 1.2 37.6
Incremental 107.7 22.8 .7 8.9 0.0L6108
Dual purpose . 6 4,000 378.2 255.7 1.5 122.5 0.016108




by the Bureau for each reservoir plan and the apportiomnmente by the
‘Corps of Engineers of these total plan benefits to the individual
reservolr units {under simultaneous and stage-development plans 1A
and 1B through 1lA and 11B) are presented in table 6. The fish and
wildlife benefits creditable to each reservoir plan are net benefits,
reflecting losses caused by construction of the project, such as to
fishing downstream from the dam sites and to wildlife hunting due to .
inundation of natural wildlife-habltat areas within the reservoir
limite. The fish and wildlife studies by the Bureau indicate that the
investigated reservoir plans would not provide benefits of any signi-
ficance with respect to commercial fishing or tc natural-resource
conservation of national significance. The fish and wildlife analyses
indicate that fish and wildlife, as a last-added function in each indi-
dual reservoir unit, is economically Justified.

TARLE &

SUMMARY OF NET FISH AND WILDLIFE BENEFITS
{in thousands of dollars)
INVESTIGATED RESERVOIR PLANS 1A AND 1B THROUGH 11A AND 11B
SAN GABRIEL RIVER WATERSHED

Plan & reservoir units : Fishing : Wildlife : Total
Total - plans 1A, 1B k1.0 3.0 50.0
{(Laneport} {(41.0} (9.0} {50.0)
Total - plans 24,2B8,7A,7B 51.0 9.0 €0.0
(Laneport) (41.0) (9.0} {50.0)
(Berry Creek) (10.03 {0.0) (10.0)
Total - plans 3A,3B,84,8B 61.0 7.0 68.0
(Lansport) {37.0) (9.0) (46.0)
(South Fork}) {2k.0) (~2.0) {22.0)
Total - plans U4A,4K,;94,9B 61.0 - 6.0 67.0
(Laneport) (37.0) {9.0) (6.0)
{(North Fork} (24,0} {=3.0) {21.0)
Total - plans S5A,58,104,108 T1.0 b.o 75a0
(Laneport ) (28.0) {9.0) {37.0)
(North Fork) (22,0} (~3.0) {19.0)
{South Fork} {21.0) {=2.0) (19.0)
Total - plans 6A,6B,11A,11B 76.0 4.0 80.0
(Laneport) {28.0} (9.0} {37.0)
(North Fork) (22.0) {~3.0) (13.0)
(South Fork) (21.0} (-2.0) {19.0)
(Berry Creek) (5.0) {0.0) (5.0}
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22. RECREATION STUDIES.~ The report of the National Park Service,
as presented in appendix IV, contains estimates of general recreation
benefits for investigated reservolr plans on the San Gabriel River.
The National Park Service conservatively estimated that the anmual use
of any investigated reservolr plan for recrestion purposes would be
about 150,000 visitor~days. Based on a monetary value of $1.60 per
visitor-day for all types of general recreation, the National Park
Service has estimated that the monetary recreation henefits of each
investigated reservoir plan would be about $240,000 annually. ‘The
recreation benefits established by the National Park Service were not
utilized in the economle analyses of the investigated reservoir plans.
The recreation benefits creditable to the Laneport; North Fork, South
Fork, and Berry Creek Reservolirs were based on studies by the Corps of
Engineers as described in the following parsgrapls 23 through 25.

23. Visitor attendance data complled by the Corps of Englneers
on the number of persons visiting reservolr projects under its jurisdic-
tion for hunting, fishing, and other recreation purposes indicate thet
nine reservolr projects within the boundarles of the Fort Worth District
attracted 44,505,000 visitors during the 3-year perlod of 1957, 1958,
and 1959. On the basis of the above data, the average total annual
visitation to the nine reservoirs is about 13,835,000 persons, or an
average anrmal visitation of about 1,537,000 persons per reservolr pro-
Jeet. The surface area of the nine reservoirs at top-of-conservation
storage varies in size from 510 acres to 23,470 acres. The San Gabriel
River project area 1s similar to the Belton project area with respect
to the total population of surrounding areas, relative location of large
urban areas, and competing reservoir facilities. The Belten project,
which has a surface area of about 7,400 acres, attracted an estimated
2,407,000 visitors during 1959. The inundated area at the conservation
poel level in the Laneport, North Fork, and South Fork Reservoirs under
ultimate conditions of development would total about 15,175 surface
acres In size. The total population within 50-mile and 100-mile radii
of the project area is about 397,000 and 895,000 persons, respectively,
based on preliminary 1960 census data. It is estimated that the popula-
tion within these distances willbe at least doubled by the year 2010.
The above estimated population increase is based on projected population
data contained in the report entitled "Water for the Future," prepared
by the Bureauw of Business Research, University of Texas. On the basis
of the above reservoir visitation and other data, including allowances
for competing reservoir projects and investment of non-Federal funds on
project lands or waters, or adjoining lands, for facilities enhancing
or developlng the recreatlon resources of the investigated plans, 1t is
conservatively estimated that the annual attendance at the San Gabriel
River project areas will vary from 1,200,000 persons in the year 1970
to 2,900,000 persons in 2040.

24, The general recreational benefits assigned to the reservoir
plans under simultaneous and stage development are based on a projected
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total annwal visitation trend for San Gabriel River project areas vary-
ing from 1,200,000 persons in the year 1970 to about 1,600,000 persons
in year 1985, 1,700,000 persons in year 1990, 2,400,000 persons in year
2020, 2,800,000 persoans in year 2035, and 2,900,000 persons in year -
2040. The average annual visitation for 50-year periods under simm)l~
taneocus development, or for the various pericds under stage-development,
have been derived on the basis of the above projected visitations. In
the caze of a multiple-purpose Laneport Reservolr project, operating
along, it was assumed that 65 percent of the total potential average
annual visitation to the San Gabriel River project areas would be
credited to the Laneport project. It was assumed that two or more
reservair units in a plan would receive the total average annual visita-
tion to the project areas, divided as follows: (a) Lanepcrt 50 percent,
North Fork or South Fork 50 percent; (b) Laneport 45 percent, North Fork
30 percent, South Fork 25 percent (or in reverse order for stage develop-
ment, South Fork 30 percent, North Fork 25 percent); and (e, Laneport

40 percent, North Fork 25 percent, South Fork 25 percent, and Berry
Creek 10 percent.

25. The benefits of recreational facllities are manifold; they
ineclude intangible values of health, pleasure, skill, and esthetics;
and tangible values of the recreational facilities to the individual,
comparable to a fee an individual would pay for admission to private
recreational areas. The average velue to the individual for general
recreational activities a*% the investigated project sites iz conserva-
tively estimated at about $0.50 per visitor-day.

26. ANALYSES OF INVESTIGATED RESERVOIR PLANS.- The selection of
the most favorable multiple~purpose plan of Improvement for flood con-
trol, water conservation, fish and wildlife, and recreation was based
on the conditions that the investigated reservoir or combination of
investigated reservoirs would provide an annual benefit-to-cost ratio
at least equal to 1.0; would provide the maximum amount of excesg
annual beneflts over annual costs; and would provide the maximum
amount of flood control and waiter conservation benefite. A combination
plan of improvement was considered to bhe a worthy Federal undsriaking
if the addition of the flood control, water conservation, and fish and
wildlife functions of & lagt-added reservolr would provide sn incre~
mental benefit-to-ccat ratio of 0.85 or greater, and thence, if the
addition of the recyesation function would increase the economle ratio
to 1.0 or greater. For this reason; the summary of economic and cost
analyses presented in tables7A and TB includes analyses of pians 1A
through 11A and 1B through 115 ag multiple-purpose plans for flood
control, water conservation, and fish and wildlife; and as multiple-
purpose plans for flood control, water conservation, fish and wildlife,
and recreation. The summary sets forth the incremental ennual charges,
annual benefits, benefit-cost ratioc, and excess benefits over costs for
the last-added reservoir unit of a combination plan of improvement.



27. The summary presented in table 4 includes economic and cost
analyses of various plans o¢f improvement under simulbanecus development
on the basis that the Laneport Reservolr would operate as a flood-control-
only unit. The analyses of 2-unit reservoir plans presented in table L
indicate that the addition of upstream reservolir units as flood-control-
cnly projects is not economically Justified; and that the addition of
upstream reservoir units as maximum-size dusl-purpose projects for flood
control and water conservabion purposes sre economically Justified
except In the case of the Berry Creek Reservolr project. Also, the
analyses indicate that the Laneport-North Fork combination is the most
feasible plan of the 2~unit reservolir plans since it provides the larger
amount of excess benefites over cost. Analyses of the 3-unit and L-unit
reservoir plans indicate that the South Fork and Berry Creek Reservoir
unite for flood control; or for flood control and water conservation,
are not economically Jjustified since they cause a decrease in total
excess benefits ereditable to the Laneport-North Fork Reservoir plan.

28. The mnalyses of plans 1A through 114 and 1B through 11B, as
presented in tabler TA and TBE;, are a continuvation of studies summarized
in table 4,with a view to determining the meximum economical amount of
water conservation storage in the Laneport project, operating alone or
in combination with the maximum~-size upstream reservolr units described
in paragraph 18. The analyses of the various multiple-purpose plans of
improvement under simultaneous and stage development were based on the
Laneport Reservolr as the baslc reservoilr unit because of its impor-
tance for flood control purposes, as previcusly stated in paragraph 1h.
Therefore, plans 1A and 1B, consisting of the laneport Reservoir pro-
ject operating alone, are considered to be the basic plans of improve-
ment. Plan 1B is the maximum-size Laneport project, limited to a
maximum total controlled storage of 331,900 acre-feet, because of
encroachment limitations with respect to the c¢ity of Granger. FPlan
1A is a smaller-size Laneport Reservolr project having a total con-
trolled storage of 281,100 acre-feet.

29. Under the category of the simmltanecus-development plans pre-
sented in tables TA and 7B, the economlc and cost analyses indicate
that plans 1A apnd 1B, Laneport Reservolr operating alone, are economic-
ally justified, but that the maximum-size Laneport Reservoir,plen 1B, is
the most favorable plan since it provides the maximum smount of annual
beneflts in excess of the annual costs. Likewise; the analyses indi-
cate that plans 2A through 4A, the smaller-size Laneport Regervoir
operating in combination with either Berry Creek, South Fork, or North
Fork Reservoir, are economlcally Jjustifled since the total amount of
excess benefits provided by each of these plans is greater than the
total excess benefits creditable to plan 1A and because the incremental
benefit-cost ratios relative to adding the upstream multiple-purpose
reservoir units for flood control, water comservation, and fish and
wildlife, are greater than 0.85. In the cage of plans 2B through hB,
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TABLE TA

'SUMMARY OF ECONGMTC AND COST AMALYSES - SOLUTTONS CONSIDERED
INVESTIGATED RESERVOIR PLANS
S5AN GABRIEL RIVER WATERSHED .
{Laneport Reservoir with Total Comtrolled Storege of 281,100 Acre-feet -
To Provide Less Then Maximm Water Supply Development Ailowable within Regervoir Site Limitations)

: : Period of : Reservoir etorege (acre-feet) : Dependeble : Annual charges : Averapge annual benefits over 50 years (1000 doliars) < Benefit=Cost 3 Bxcess benefits
Plan ; Reservoir : use or ¢ Flood :  Vabter : : yleld H {1000 dcllars) : B : B : Total : ratio : {1000 doliare}
Ho. : Units i mtege  : Sedimemt : combrol :Conservation: TPotel :efs : mgd : FC & WC_: FO WO, FW : FOLWC,PW,H : FC : WO : FW B i FC & WC ; PC,WC,FW : FC,WC FW,R : FC & WC : FC,HC,FW ; U WG, FW R : FC & We : FC,WC B : FC,WC FW,H
SIMULTANEOUS DEVELOPMENT
1A Laneport 1970-2020 27,700 236,100 17,300 281,100 16 10.3 892.2 90h.5 945.3  2,206.6 2h8.6 50,0 585.0 2,455.2  2,505.2 3,090.2 2.8 2.8 3.3 1,593.0  1,600.7 2,1kk4.9
Incremental between plans 1A & 24 260.4 2654 279.1 231..8 241.8 375.8 0.8% ©.91 i.h -28.6 -22.6 oT.7T
an ;nepm 1970-2020 26,300 Elg,% 3131,% Eﬁt’lm ag 18.7 896.9 905.2 951?.3 1,981,5 353.6  50.0 150,0 2,331.1 2,391.1 2,2141.1 2.5 2.g 3.0 1,4k .2 1,1a81.g 1,891.1
rry Creek 1970-2020 2,800 26, 1k, 000 . 255.7 25.7 274, 238.2 107.T 10.0 270.0 2 5.9 335.9_ 25, 1.4 1. 2. 2%.2 % 3%2
Total 29,100 243,400 52,100 325‘:100 35 22, 1,152, T,168.9 24 L 5597 7.3 60.0 T20.0 2,6BT.0 2,747.0 3,087.0 23 2% 2_& 1,53k, 1,518.1 2,2k,
Ineremental between plans 14 & 34 305.5 312.1 3.6 Ha.7 hsa.7 T T 1.4 1.5 2.3 136.2 147.6 4¥33.1
3A Is-an:}p;oﬂm 1970m2020 23,300 1]198,105% gT,hoo 2815'100 35 22,7 898% 910.4 951,2 1,8?8.8 légg.o 6.0 550-0 2,291.5 a,gg'r.a 2,767.8 2.6 :.6 2.2 1,393.7 1,1e2;.h 1,83?.5
o k 1970-2020 2000 000 138,500 37 L0 290, .2 355.7 0 <1 22.0 50.0 05.1 7.1 1,077.1 2.0 .0 3.2 Sog.i % ] .
Total 9,300 253,900 F&%‘,‘W 19,600 52 337  1,197.7 1,216. T,286.9 Z,233.8 3.1 GO0 000.0 2,85-;.9 2,061.9 3,8&.‘9 -p s X 3.0 I,t99.2 1,783 275780
Incremental between plans 1A & ha 48,0 486.6 20,7 650.8 667.8 982.8 1.k 1.4 1.9 12,8 | 181.2 k0.1
Ly 1aneport lotc-a2020 20,800 131,100 92,200 231,200 35 221 %0.9 11313.2 95::.0 1,650.% hoz.o k&0 l;;so.o a,f.g 2%2[5;.15 2,555.2 2.3 2.3 a.7 :|.,16:1L‘.5 1,.1.95.? Jl.,ggg.lg
North Fork 19702020 7,000 126,700 221,600 o 19, 9.3 TT.9 <0 633.9 . 21.0 50.0 1 . 1,064, 1,50k, 2.2 2.2 2. AL E % .
Total 27,500 245,000 225,900 02,700 gﬁ 1 I,3f0.z  1,39.1 J.,%B’.a 2,293.3 g;’tr BT.C 00,0 3,163.0 3,173.0 ,O13.0 2.3 2.3 2. 1,735, 1,79 2,605.0
Incremental between plans 34 & S5A ¥76.0 LBk .6 520.7 397.3 Lol.3 hok.3 0.8 0.8 0.8 BT =80.3 =116k
Tneremental bebween plans LA & SA 303.5 310.1 339.6 188.2 196.2 196.2 0.6 0.6 0.6 -115.3 -113.9 -143.4
SA Laneport 1970-2020 19,600 116, 500 145,000 281,100 32 20.7 90k 8 g17.1 957.9  1,47h.0 368.3  37.0 405.0 1,842.3 1,8719.3 2,288.3 2,0 2.0 2.k 937.5 062 ,2 1,306.4
rsworz: gork 1970-2020 Z,ooo 37,900 126, 700 2218,600 30 19.4 hsg.g l;gg.g S0 5712;2 9.7  19.0 270.0 281.9 1,ohgo.9 1,272.9 2.2 2.2 gls ]flegE lsggg 7753573;
outh Fork 1570-2020 oo 5, 500 jale’s] 1 00 17 1L.0 209. 06,2 335.7 27h.3 195.7  19.0 225.0 T0.0 .G T1h,0 1. 1.6 . . . .
Total 30,600 345,000 0, T00 1,200 7o 5. I,673.7 1,70L.2 1,807, 2,320.5 9T 5.0 900.0 3,29%.2 3,369.2 4,285.2 Z.0 2.0 RN T;625.5 1,60B.0 Z L1
Tncrementel between plans 54 & 64 259.6 263.6 278.3 36.2 a2 4.2 0.1 0.2 0.1 -233,k 2024 2371 .
6A  Laneport 1970-202C 20,600 96,300 16k, 200 281,100 28 18.1 08,7 921.0 961.8  1,368.% 322,31 37.0 360.0 . 1,690.4 1,727.4 2,007.4 1.9 1.9 2.2 T8L.7 8064 1,125.6
Nerth Forl 1970-202C 7,006 87,500 125,700 221,600 30 19.% 369.3 k77,9 510 532.0 hoo.7  19.0 225.0 948.7 BT T 1,192.7 2.0 2,0 2.3 479.4 489.8 678.7
Seuth Fork 1970~202C b, 000 hg,5oo Bg,ﬁ 133,500 12 1.0 299.6 306.2 335.1 ags.g 125.7 19.0 225.0 hsa 4 h;a.h 696.4 1.5 1.5 2.; 152.3 3.65.5 360.7
Berry Creck 1970-2020 2,800 26,800 L 000 . 255.7 259, 27k, 169. 1 .0 90.0 ag.g 2 3.% 333.E o, 0,9 1.2 16, ~15, .
Total W00 256,50 3,300 855,200 B . 1,933.3 1,95 g,085.8 3,333 . 0.0 300.0  3.336. 3,410, 4310, T.‘gr .7 Z.1 T,397.1 I, W55 2,223.5
STAGE DEVILOPMENGT
14 Laneport 1970=2020 27,700 236,100 17,300 281,100 16 10.3 Bgz2.2 S04.5 5.3 2,208.6 286 50,0 585.0  2,h55.2 2,505.2 3,000.2 2.8 2.8 3.3 1,563.0 1,600.7 2,1h4,9
TIncremental. between plans 1A & TA 260.1 2644 279.1 350.3 360.3 538.7 1.3 1.k 1.9 89.9 95.9 259.6
7A  Laneport 1970-1985 27,700 236,100 17,300 261,100 16 10.3
Leneport 1335&020 26,700 216,800 37,600 BELI00 29 17.% 896.9 909.2 950.0  2,081.1 378.5  50.0 334 2,4%.6  2,509.8 2,2&3.0 2.7 2.3 3.1 1,562.7 1,Sog.h 1,393.0
Barry Creel 1985-2035 2,800 26,500 3,100 Y000 6 3.9 255.5 2%.7 afh.h 238.0 107.7  1o.0 G.0 .%2.2 Egg.g 85.2 1.4 L.h 2.5 90.2 -2 11,5
Total 25,500 2h3, 600 52,000 355,100 33 =,3 LIS 1,160 1,220 2,319.3 2 600 To3- 2,305.5 7,865.5 362809 m 2.5 3.0 1,652.% ﬂ&"s 2, k0%
Incrementsl between plans 1A & 8A 305.5 n2.l 3.6 662.9 682.7 1,001.1 2,2 2.2 3.2 357.4 370.6 39.5
84  Taneport - 2 261,100 6 .
m:gm %ggg_éggg g%:g lgg:l& g:% 2817100 .}35 ég_g 898.36. 510.4 951.2  2,029.5 4384 k7.8 5334 2,267.9 2,;;1.5.7 2,949.1 2.7 2.8 3.2 1,569.2 1,605.3 1,@.9
South Fork 19852035 2000 45,500 89,000 lﬁ,go_o 17 1.0 299, 06.2 .7 45,0 .2 22,0 -0 .2 2.2 1,290.2 2,2 2.2 3.6 350. 366.0 5
Total 36,000 243,000 T fs‘,"—.foo 19,600 52 33.86 T,197.7 _3_6_61,:11 . 1,285 2,37&.5 7%3.3 %9.8 9'53.1? ‘3,11%.‘1 3,187.9 I 2.6 2.6 3.2 1,980.F I,97L.3 - e_,HSh_ﬁ
Incremental between plans 14 & OA ¥78.0 LB5.6 52,7 1,057.5  1,076.3 1,k7hT 2.2 2.2 2.8 579.5 589.7 952.0
9A  Laneport 1970-1985 27,700 236,100 17,300 281,100 16 10.3
Laneport 3085-2020 . 23:000 161:100 132’000 251:%83 35 eg'ﬁ 900.9 913.2 9st.o 1,:01.8 h38.!; k1.8 b33k 2,3k0.2  2,388.0 2,8i1.1+ 2.6 2.6 3.2 1,1';9.: 1,1471;.2 1,:2%#
North Fork 1985-2035 7,000 87,900 700 221, 19, 469.3 477.9 % .0 33.9 538.6 21.0 50.0  1,172.5  1,193. 1 . 2. . 3.k - . 1 .
Terkal, 30,000 240,000 223,700 502, 00 g% Eg.o 1,370.2 1,391.1 1,80  E,535.7 977.0 G5B ER 3,525 3,%3..5 K,&E.g B 5'2 3.1 2,11;'3.5 71908 3,&.9
Incremental between plans 94 & 104 303.5 310.1 332.6 406.3 hg.6 483.4 1.3 1.k 1.bh 102.8 109.5 143.6
10A  Laneport 1970-1985 27,700 236,100 17,300 281,100 16 10.3
Laneport 198541990 23,000 162,100 97,000 281,100 35 226 ook.8 9LT.L 957.9 1,B819.7 398.7 143.8 Los.5  2,218.4 2,262.2 2,667.7T 2.5 2.5 2.8 1,313.6 1,345.1 1,709.8
Laneport 1990-2020 22,200 16,500  142,h00 281,100 3 19.%
North Fork 1985-1990 T,000 87,900 126,700 221,600 30 19.4 ) .
North Fork ig-ggeg I,ooo E7,9oo 1’3*6,700 225,600 30 19.4 1;69.% kgg.g 5Li.0 58}2‘.5 538.6 19.3 251.7 l,la‘l..ls. 1,140.% 1,%.1 i_; gls 22 2&.8 gﬁz.s 978.%;
South Fork - L 000 o 000 i 17 1.0 ggg 306.2 . 274, -2 19.0 EQ'O 579. 598.5 . . . . P.g ] .
Total 33, 200 2&%,900 3%,100 611;1,200 T WE  TE7i3.7 Lim.e 1,%07.% 2,6’%.5 1,2%.5 I 10472 3,919. L0010 5, 008.3 .3 2.5 2.3 2,2h53 9,299.9 3,2%.7
Incrementel between plans 104 & L1A 259.6 263.6 278.3 153.% 158.4 201.3 0.6 0.6 o.7 -106.2 =105.2 =T7.0
11A  Laneport 1970-1985 27,700 236,100 17,300 261,100 16 10.3
Laneport 1985-1990 23,000 161,100 97,000 28L,100 35 22.6 908.7 921.0 961.8 1,TmR.8 366.86  13.8 383.4  2,139.6 2,183.4 2,566.8 2.4 2.4 a7 1,230.9  1,262.% 1,605.¢
Laneport 1990-202¢ 20,600 96, 300 162,200 281,3683 26 16.2
Horth Fork 1985-1; , 000 126, T00 221 19,
North Fork 1%3"_2% ;,ooo 23:% 126:;00 221:600 gg 13.14 469.3 b77.9 514.0 554 .8 538.6 19.3 30L.7  1,093.4  1,112.7 1,4k 2.3 2.3 2.8 62h.1 63%.8 0004
mw i e fme Sin R REm T NS @S ZE omi @i s ows me ms mr $r w1 i w3 By @
rry Creek 1990-2 2 2 1 000 6 . 255, 259, o7, 159, . . -0 277 282, . 11 1.1 1.4 . . .
Total 3%, 256, 500 300 9,800 19 WL.lL 1,933.3 1,00l B,085.0 3,756.1 L,38.3 Br.1 1,000 Wiy, 59,5 5,219, 71 35 % 3,191  2,19Lk.7 3,163.7

A1 plans include flood comtrol (FC), water conservation (WC), fish & wildiife {FW), and recreation {R)
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TABLE B

SUMMARY OF ECONOMIC AND COST ANALYSES - SOLUTTONS CONSTDERED
INVESTICATED RESERVOIR PLARS
SAN GABRIEL RIVER WATERSHED
(Taneport Reservoir with Total Comtrolled Storage of 331,900 Acre-feet
Te Frovide Maximm Water Supply Resource Development Allowsble within Reservoir Site Limitations}

H : Perdod of @ Eeservolr storage (?cre-feet! 1 Dependable : Ammual charges : Average amnual betefits over 5C years (1000 dellars) : Benefit-Cost T BExcess benefits
Plan : Reservolr : use or T Filood i Waber & s yleld : {1000 dollars) Y T T T T Totel : ratio : {1000 dollars)
No. : Units : stage : Sediment ; contrel :comeervaticn: Total zefs ¢ mgd : PC & WC : FC,WC,FW : FC,WC,FW,R : TFC W ;  FW: R 2 ¥C & WC : FO_WO,FW : FC,WO,FW,R 3 FC & WC : ¥C, WC,FW _: FC,WG,FW,R : FC & WC : FC, WO, Fn : FC,WC_FW,R
STMUETANEQUS DEVELOPMENT
18 Laneport 1970-2020 27,700 236,100 65,100 33,900 43 27.8 ohy.2 953.5 9.3 2,206.6 559.%  50.0 585.0 2,766.0  2,816.0 3,401.0 2.9 3.0 LR 1,824.8  1,862.5 2,h06.7
Ineremental betwsen plans 1B & 2B 256.4 260.4 2753 105.2 115.2 250.2 0.1 0. 0.91 w151.2 ~iths.2 2.5
21 B;L’mepo;be . 19;3%3 eg,g %g,gg 5133,% 3:;3};’900 l:-g 29.1 ghl.g g5it.2 992.3 1,981.5 543.8  50.0 bso.o 2,5%5.3 2,5715.3 3,225.3 iz 2.1 g_.g 1,583.; 1,621.% 2,030.3
rry Cree 19 : 000 & _3.9 55.2 __259.7 27 238.2 107.7  10.0 270.0 g 5.9  _ 3%5.9 5. 3 1. - . 96, .
Total 25,500 Zh5,500 102,500 7500 W 330 Lo 1,213-9 L35k 2,29.7 651.5 B0.0 0.0 B8N 2g3e 3,651.2 2% 2. 2.9 L6386  I,T7.3 2,%-5
Incremental between plans 1B & 3B 303.% 3.0.0 339.5 23k.5 252.5 5675 07T 0.8 1.7 -£8.9 -57.5 228.0
3B mpmScuth ™ 1970-2020 22,300 138,1&00 138,200 3;18,900 kb 284 9‘*5-2 95;-3 998.1 1,&;?;5.8 526.6 46.0 l}:so.o 2,295.4 2,21;1.1; 2,891 .4 2.5 2.6 2.9 1,450  1,h8L.1 1,833.3
k. 1970-2020 2000 5, 500 000 1 17 1.0 . 308.2 335.T 345.0 260, 22.0 50.0 05,1 27.1 1,077.1 2.0 2.0 3.2 305.5 %0.2 Thi.
Total 29,300  2k3,900 15%,2‘60‘ Eﬁ’,’% B 3.k 1_2%‘,2 51,2633 1,333.8 2,233, &y 8.0 900.0 3,000.5  3,068.5 ‘23,'935.‘5 B i 3.0 1,755.9  1,805.0 B,634.7
Tncremental between plans 1B & kB b7l 483.0 5.9.1 386.0 403.0 8.0 0.81 .83 1.4 -88.% -80.0 198.9
B mmﬂgphm;o . ggﬁgﬁg 22,% 12#,100 iasg,% %,% - 39 es.i %-3 358.6 993.1; 1,259.4 oo k6.0 11:50'0 2,133.2 e,égl::.g 2,6014.16; gg 2: S.é 1,1%.35 1,195.{3( %,ggg.g
e - s 19. . e .0 33.9 72D 50.0 1,043, 1 . 1,5h. 2.2 2.2 2.9 5k, % .
Total 7,000 29,000 V6,700 553, 500 23 . 1,1515% 1,11%.5 L,513.F 23933 g%-? &7.0 0.0 IIAD.0  3,200.0 F1ig.0 2.2 2.2 BT T,736F  L,TES 2,605.6
Ineremental between plans 3B & 5B k.5 483 519.2 3p6.4 335.k 335.% 0.69 .69 0.65 ~146.1 =Lh7.T -283.8
Incremental between plans 4B & 5B 303.5 310.1 339.6 176.9 184.9 184.9 0.58 0,60 0.5 -126.6 -125.2 -154.7
5B Laneport 1970-2020 19,600 116,500 195,800 331,900 3k 23,0 50.2 962,5 1,003.3  1,47%.0 403,0  37.0 kos.c 1,877.0  1,914%.0 2,719.0 2.0 2.0 2.3 926.8 95L.5 1,315.7
m; gri ig%—gggg Z’% i?,goo 1.36,(7)83 22,600 30 19.b 9.2 hg.g 5Hh.0 57i.2 09,7 19.0 ago.n ?81.9 1,%0.9 1’2{3'9 ié ié gi fltgi ;gg.g zggg
T = 5,500 138,500 17 1.0 295, .2 T ath,3 155.7 19,0 225.0 470.0 0 .0 1.6 1.6 2.1 . - -
Total To,600 2hg, 500 11,500 92,000 B W LTSI I6E 1,%53.0 5,305 10084 750 0.0 T35 3,%035 1,303.3 ig 13 73 1,609.8  1,657.3 2,450.9
Incremental between plans 5B & 6B 256.6 263.6 278.3 246 29.6 29.6 0.0% .11 .11 -235.0 -23k.0 ~2kB.T7
6B Laneport 19702020 20,600 96,300 215,000 331,900 30 19.4 ash.1 9664 1,007.2  1,368.1 s 37.0 360.0  1,713.5 1,750.5 2,110.5 1.8 1.8 2.1 T59.4 T8k 1 1,103.3
Forth Fork 1G70-2020 7,000 87,900 126,700 221,600 30 1G4 69,3 577.9 514.0 539.0 409.7  19.0 225.0 548, 7 95T, 1,192.7 2.0 2.0 2.3 7ok 459.8 E78.7
horey romx | Agfoses Do fome oo mas & he  EEe e B BT BT % S 3% s S ik sk L2 es i _m
rry Cre 2 2 3 2 - . . . - . . . . 2h3, . . . 1.2 -16. -15, .
Total 3k, 500 256, 500 Lby5,100 736,000 3 53.Y  1,9T8.T 2,010.2 2,131.3 £,333.6 1,019.9 Egﬁ 900.0  3,353-5 3,533.5 23335 T 7 Z.0 1,57%.8 1u83,3 2,802.2
STAGE DEVELCPMERT
1B Laneport 190-2020 27,700 236,100 68,100 331,900 43 27.8 okl .2 953.5 ooh.3  2,206.6 559.4  50.0 585.0 2,766.0 2,816.0 3,401.0 2.9 3.0 3.4 1,824.8  1,862.5 2,h06.7
Incremental between plans 1B & T8 256.5 2604 275.1 240.3 250.3 28,7 .94 0.9 1.6 -16,1 <10.1 153.6
TB  Laneport 1970=1985 27,700 236,100 68,100 33,900 k3 27.8 y
SRR, B S SR BR OLE § Br omeome meovms meoee st RN RE OB 5ol TE
rTy Cree - 6 N . . . . . . . . . . 1.h 1.k . . . .
Total 29,500 243,600 102,400 375,900 2 33.0 1,197. 1,213.% 1,209. 2,39.3 7.0 0.0 3. 3,006.3 3,066.3 3,829.7T 2.5 2.5 3.0 1,B803.7 1,852.h 2,560.3
Inecremental between plans 13 & 8B 303.4 310.0 339.5 L33.0 502.8 901.2 1.6 1.6 2.7 179.6 192.8 561.7
88 Laneport 1970-1985 27,700 236,100 68,100 331,900 43 27.8
BT s wm B ol S0 B DS L% MC oy ams me mo me ger eme vma s 22 e s o uee
T - » - . . . . . - - N -l - . 3.5 . . a5
Total 30,000  2h3,90C 195,500 K;rﬁ% Bl 394 1B 1,2863.5 1,333, 2,37h.5 .5 59.0 3. 3,219.0 3,715.8 L, 302.2 2.6 26 3.2 é’,%&—'ﬁ 2,055.3 2,%E.f
Incrementa! between plans 13 & 9B 47h .k L33.0 51%.1 816.2 835.0 1,233.% 1.7 1.7 2.k 341.8 352.0 k.3
98 Taneport 1570-1965 27,700 236,100 68,100 33,900 k3 27.8
B IS S R MR BE 2 Bl W) TS Sl UG 24 me e waer Laq Lag s s s Jime Jewd
Total 30,000 Bh9,000 4,500 553, 500 g§ E%G 1,55, 1,355 3,513, a,535.7 1,086.5 GB.5 3. 3,588.2 3,051.0 Kf@:ﬁ a5 75 3.1 7,166, 2, E0%.5 3,121.0
Incremental between plans 9B & 10B 303.5 310.1 339.6 388.3 boi.6 5.4 1.3 1.3 1.4 84.8 9L.5 125.8
10B  Leneport lomo-1985 27,700 236,100 68,100 331,900 k3 27.8
Laneport 1585-199C 23,000 16%,100 147,800 331,900 33 25.2 950.2 962.5 1,003.3  1,819.7 508.2° L3.8 Los.5  2,327.9 2,IT2.7 2,7TT.2 2.k 2.5 2.8 1,377.7 1,k0g.2 1,773.9
Taneport L990-2020 22,200 116,500 193,200 331,90 3§ 22.0
Torth Fork 1555=1990 7,000 87,900 126,700 2:m 600 I 15.%
ShEm o BRE LR LS BB D% ¥ B oD Gl S S Sio wa o wns e w18 ks s ann  mel e
or! 0 o000 1 1 11.0 299, .2 . 27h. 273.0 19,0 R) 7. .3 . 1.8 1.8 - . . .
Totel 33,200 9,900 2500 92,000 B{ 2% L,ng.r 1,76 1,8530 E,616.5 1,%5%.0 B2 T,obT.2  3,970.5 Wigen €, 009, 3] 2.3 23 7,05 % 2,306.0 3,506.0
Incremental between plens 10B & 11B 259.6 263.6 a78.3 139.1 14,1 187.0 0.5 0.55 G.E6T -120.5 =119.5 ~G1.3
118 Laneport 1570-1985 27,700 236,100 68,200 331,900 b3 27.8
Laneport 1985-1990G 23,200 1%,100 147,800 331,900 39 es.i 95h.1 966 .4 1,007.2  1,772.8 487.8  13.8 B34 2,060.6  2,30b.% 2,687.8 2.4 al 2.7 1,306.5  1,338.0 1,680.6
Laneport 19902020 20,600 L300 215,000 33,500 30 19.
Mh honk dsMaR  Low  han boe  sod B gk Wes  kme  mho 0 e 93 N7 L6 Lw6o  LEBE a3 23 a1 w83 G0 G
g;_\uth gorkk ;%:ggtg g,% lz;g,g ag,ﬁgg 1%,500 1’6r 1.0 299.6 306.2 335.;( 226.;; ih?.a 19.0 290.0 503.9 %.9 812.9 ]1.'r i;r ig zgjh.g Elg.g ]L:;rgi
rry Cree! 3 1 200 3.9 2557 259.7 27h. 163. 0.7  _5.0 115.0 277. 282,5 38?.5 1.1 1.1 L. ... 22, 23,
Total 3,00 256,500  Ih5,106 736,000 B33  53.7 1,9T8.T 2,010.2 2,13.3 2,75% 1 I,355.5 BT I,080.1 E,109.g g7 520 21 Z1 2.3 2,130.% 2,185 3,1.55.5

AL plans include flood contrel (PO}, weber romservation (WC), fish & wildiite (FW), and recreation (R#)






however, the analyses indicate that the addition of the Berry Creek,
South Fork, or North Fork Reservoirs to the maximum-gize Laneport
project is not worthy of Federal participation since the incremental
bvenefit-cost ratios of the added upstream multiple-purpose reservolr
units for flood control, water conservation, and fish and wildlife are
lesg than 0.85. The summary indicates thait plan 34, consisting of the
smaller-size Laneport Reservolr in combinaticr with the South Fork
Reservolr, is the most favorable of the Z-unit reservolr plans since
it provides a greater amount of incrementel excess benefits, when
compared to the corresponding basic plan. Thus, on the basis of the
analyses of plans 24 and 2B through LA and th it iz concliuded that
the amount of water conservation storage which can be economically
provided in a 2-unit reservoir plan priocr to the time of need would be
limited to an intermediate-size Laneport reservolr containing controlled
storage of more than 281,100 acre-feet but less than 331,900 acre-feet.
The analyses of plans 5A and 5B and of plans 6A and 6B indicate that
the addition of the South Fork Rsservolr, and thence, the addition of
the Berry Creek Reservolr, respectively, are not economically Justified
since the incremental bhenefits-cost ratios for fleood control, water
conservation, fish and wildlife, and recreation resuliing by the addi-
tion of these multiple-purpose reservolr units are less than unity.

30. Under the category of the stage-development plans, presented
in tables TA and 7B, the economic and cost analyses of plans TA through
9A and plans 7B through 9B indicate that the addition of either the
Berry Creek, South Fork, or North Fork Reservoir units in year 1985 as
a next-added project, subsequent to an assumed completion date of year
1970 for the Laneport Reservolr project, is economically justified.

The summary indicates that plans 9A and 9B, consisting of the Laneport-
North Fork combinaticms, are the most favorable of the Z-unit reservoir
" plans since such plang would provide the greatest amousts of excess
benefits over costs. Plans OA and 9B, therefore, were adopied as the
bagis for the formulation of additiomal stags-development plans. The

of total excess benefits than would bte provided by plans OA and 6B, and,
therefore, the addition of the South Fork Ressrvoir as a third-stage
unit to be conpleted by year 1990 is sconcmically justifisd. The
analyses of plans 11A and 11B indicate that the total amount of excess
‘benefits provided by plans 1llA and 11B are less than the total excess
benefits provided by plang 10A and 10B, and, thersfore, the addition

of the Berry Creek Reservolr as a lagt-added project Lo the system of
reservolrs is not econcmically Justified.

3l. In sumpary, the economic and cost analyses Indicate that plan
3A was found to be the most favorable of the gimultanecus-development
plans and plan 10B wag found to be the most favorable of the stage-
development plans. A comparison of the various plans under simulta-
neous and stage development determined, however, that the consbtruction
of multiple-purpcsse reservolr wnits in accordance with the construction
sequences set forth under stage development would provride for the most
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beneficial and ecorcmical development of the water resourceg of the San
Cabriel River watershed. Under the category of stage-development plans,
the summary presented in tables TA and 7B indicates that the maximum-
size lLaneport project under the "B" plan series provides by a narrow
margin the maximum emount of excess benefits over costs. A brief sum-
mary of the stage-development plans under the "A" and "B" plan series,
showing total amounts with respect to storage, ylelds, annual costs,
annual benefits, benefit-cost ratios, and excess benefits, as well as
the increments) amounts between the various plans, is presented in
table 8. An over-all analysis indicates that plan 10B under stage-
development, consisting of the maximum-size Laneport project, the
gecond-gtage North Fork Reservoir, and the third-stage South Fork
Reservoir, is the most suitable and practical plan for flood control,
water conservation, fish and wildlife, and recreation purposes. FPlan
10B would provide the maximum degree of flood protection for the lower
ILittle and Brazos Rivers against floods originating on the San Gabriel
River watershed, as well as substantial flood protection for the San
Gabriel River downstream from the wvicinity of Georgetown, Texas; and
would provide for the maximum economical conservation of the good-
quallty water available on the San Gabriel River watershed, and thus
would contribute very favorably toward fulfillment of  the present and
future water supply requirements for: the lower Brazos River Basin,
including the lower San Gabriel area. In addition;, plan 10B would
provide a substantial amount of annual benefite for sport fishing,
wildlife hunting, and general recreation.

32. SUPPORTING DATA.- Supporting data on design, First cost,
annual charges, and cost allocation studies for investigated reservoir
plans are presented in tables 9 through 23 of this appendix. In addi-
tion, detailed datas on the value of physlcal property in the investi-
gated flood plaing of the San Gabriel and lower Little and Brazos Rivers
are presented in tables 24 through 33.
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TABLE 8

BRIEFED SUMMARY CF MULTIPLE-PURPOSE PLANS
UlDSR STAGE DEVELOFMENT
SAN GABRIEL RIVER WATERSHED

B :+ Total : 1 Totel : Tohal 1 Total

: : controlled : Ultimate : anmuel : annunl ;  excess
Plan : 1 storage : yleld : charges : benefits : bensfits
No. 3 Reservoir units : (ac-f%) i ofs : mga : {$1000) : {$1000) : (§1000)
1A Laneport - 281,100 16 10.3 95,3 3,000.2 2,149

Incremental between
plans 14 & TA bk, 000 19 11.0 279.1 538.7 259.6
TA Laneport & Berry Craek 325,100 35 21,3 i,2ehh 3,628.9 2,40k .5

Ineremental between
plans 1A & 8A 138, 500 36 23.3 346 1,081.1 739.5

8a Laneport & South Fork h19,600 52 33.6 1,286.9 L,am.3 -2,834.b

Incremental betwaen
plans 1A & QA 223,600 Lo 3.7 5e2.T  1,hkTk.T 952.0

=7 Laneport & North Fork 502, TO0 65 b2.0 1,48.0 L,564,9 3,096.9

Incremental between

plans 9A & 10A 138,500 12 7.5 339.6 4B3.4 143.8
104 Laneport,North Fork,
& South Fork 641,200 T ko8  1,807.6 5,0L8.3 3,2h0.7
Incremental between -
plans 104 & 11A i, 000 2 1.3~ 278.3 201.3 ~77.0
11a Laneport,North Fork,

South Fork & Berry Creek 685,200 T9 51.L  2,085.9 5,249.6 3,163.7

. 1B Laneport 331,900 43 27.8 99h.3  3,400.0 2,406.'(

Incremental bétween ‘
plans 1B & TB 4h 000 8 5.2 275.1 k28,7 153.6

B Laneport & Berry Creek 375,900 5L 33.0  1,269.% 3,B29.7 2,560.3

Incremental between bay . L
plans 1B & 8B 138,500 18 1.6 - 339.5 - Q0.2 561.7

88 Laneport and South Fork  470,40C 6L 39.4 1,333.8 b,302.2 2,068 .4
Incremental between -
rtlans 1B & 9B 221,600 26 16.8 519.1  1,233.4 TLh.3

9B Laneport & North Fork 553, 500 69 W6 31,5034 4,634k 3,141.0
i)
Incremental between
plans 9B & 10B 138,500 12 7.8 339.6 he5.4 125.8

10B Leneport, North Fork, :
& South Fork 692,000 81 52.4  1,853.0 5,009.8 3,246.8

Incremental between
plans 10B & 11B - 4,000 2 1.3 278.3 187.0 -91.3

11B Laneport, North Fork,
South Fork & Berry Creek 736,000 83 53.7 2,131.3 5,286.8 3,155.5

All plans include flood control, water conservation, fisn & wildlife, and Tecreation |
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SINGLE PURFOSE RESERVOIRS - LANEPORT RESERVOIR

TATLE ¢

PERTINENT DATA

DAM AT RIVER MILE 29.7 ON SAN GABRIEL RIVER

{IN SYSTEM WITH NORTH AND SCUTH FORK RESERVOTRS}

ITEM

FLCOD CONTROL ONLY

WATER CONSERVATION CNLY

DRAINAGE AREA, square miles

Total H 711 : Tlr
Intercepted by North Fork H H
Reservoir B (236) : {236}
Intercepted by Scuth Fork H H
Reservoir : {120} : {120)
SPILLWAY DESIGN FLOOD : H
Feak inflow, efs H 630,700 H 630,700
Volume, acre-feet H 1,006,700 : 1,026,700
Volume, inches : 27.08 s 27.08
Peak outflow, cfs : 578,000 (1) : 545,000
:Elev. (2}t Area Capaclt (Elev. {[2): Area ¢ Capacit)
RESERVCIR t (feet] o facres) : [ac-Tt) :(imchji3): {feet] : {ucres) :~ (mc-T%) :(inehJ(3
Sediment. storage T 512.0 -- 22,200 1.03 : 523.0 -- 22,200 1.04
Spillwey crest : kB30 1,850 21,700 1.15 @ g0 3,050 48,000 2.5%
Top of conservation pool : ! r 523.0 10,520 236,200 12.48
Top of gates v 512.0 7,300 139,300 T.36 : 523.0
Top of flood control pool : 912.0 H -
Maximum design water surface : 523.6 10,740 2k, 700 - 12.82 @ 533.6 1h, 360 368, 100 12. Lk
Top of dam T 529.0 1 533.0
Maximum tailwater Y : Lkyro
DAM : .
Type H Conerete and earth f111 H Canerete and earth f111
Total length, feet F 15,300 ! 1k, 500
Embaniment section: H :
Type : Concrete and earth f{11 : Concrete and earth i1l
Total length, feet : 1k, 350 : 13,560
Height above stream bed, feet H 91+ B 10k
Freeboard, fest : 5.4 : S.h
Crown width, Teet : L2 : 42
dide elopes: H :
Upst rean : 1on2-1/2 & 1 on 3-1/2 : 1 on 2-1/2 & 1 on 3-1/2
Downstream B 1 on 2.1/2 & L on 3-1/2 : 1 on 2-1/2 & 1 on 3-1/2
Non-overflow section: H H
Type H Conerete gravity H Concrete pravity
Total length, feet H 2re ’ : 276
Helght above apron, feet H 100 H 10
Top width, feet : oh H 2l
Splllway section: H *
e H Comerete ogee H Concrete ogee
Gross length, feet : B 664
Net length, feet i SAC : 560
Crest height above apron, feet : Sh : 65
Gates: : :
Type H Tainter : Tainter
Number : s : 14
Size (wldth x height){feet) : 40 x 2% : b0 w29
Spillway discharge, cfs H H
Top of gates H 337,200 : 335,600
¥aximun design water surface : 563, 600 : skha, 000
OUTLET WORKS H :
Type : CGate~controlled conduit H Gate-controlled slulce
Fumber of sluices, condults H 1 H 1
Dimensions : 12" diameter H 3 x hrat
Invert e=levation, feet : 450.0 : 5.0
Sluice or condult control : 3 - 5'9" x 19' tractor gates : 1 -3 x 48" pgnd-operated

slulce gate

RELOCATIONS H H
. 8. nighways, miles H Nome H None
State highways, miles H None H None
F. M. roads, miles : 3.6 : 3.8
County roade, miles H 1.3 H 2.0
Failroads, miles H None : None
Fowar lines, miles H 5.5 H 8.0
Telephone lines, miles H b6 : 8.0
Cemeteries, number ' 1 H 1
Towns, number : None H None
LANDS H :
Clearing, acres H Teme H 2,200
Land acquisition: H H .
Fee pimple, acres : 1,200 H 12,800
{Top control elev.} (2} : -- : (525.0)
Flood essements, acres | H 7,670 B —
{Top control elev.} (&) : {515.0) : -
(1) Includes discharge through outlet works, cfs 14, k00 -

{2) All elevations refer to mean ses level
{3) Based on drainage area of T11 - 236 - 120, or 355 square mlles
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TABLE 10
PERTINENT DATA

SINGLE PURPOSE RESERVOIRS - NORTH FORK RESERVOIR
DAM AT RIVER MILE 4.0 ON NORTH SAN GABRIEL RIVER

ITEM ' FLOOD CONTROL ONLY 2 WATER CONSERVATION ONLY
DRATNAGE AREA H H
Square miles : 236 : 236
SPILLWAY DESICN FLOOD H :
Peak 1nflovw, c¢fa H iy 800 A Lk 8oo
Volume, acre-feet : 383,100 H 383, 100
Velume, inches : 30.41 20-1@1
Peak ocutflow, ¢fs : 335,000 (1) : 334,000 (1)
1Elev. (2): Area Capacity :Elev. (2): Arsa Capacity
: (reet) : {acres} : {ac-ft) : (inch) : {(feet) : (acres) : (ac-ft) _: (inech)
RESERVOIR H B
Sediment storage : Bgo.0 -- 7,000 0.56 1 B833.0 -- %,830 .50
: : al.e - 7,000 .56
Spillwey crest (service) : : 833.0 3,220 133,000 10.57
Top of conservation pool : : 840 3,810 160,000 12.71
Spillway crest : 820.0 2,450 96,400 T.66
Top of Tiood control pocl : 80,0 :
Maximum design water surface : Bz 3,910 164,300 12.05 : §58.1 5,260 237,500 18.87
Top of dam : Bh7.0 863.0
Maximum taillwater : 755.0 754.8

DAM

Type
Total length, feet
Embankment section:
Type
Total length, feet H
Height above stream bed, feet H
Freetoard, feet :
Crown width, feet
Side slopes:
Upstream
Downstream
Spillway section:
Type

Gross length, feet H
Net length, feet H
Gaten:

Type

Spillwey discharge, cfs
Maximum deslgn water surface !

Rock fill, impervicus core
5,795
Rock fill, impervious core
5,795
151
(]
20

1 on 2-1/2
lon 2-1/4 & 1 on 2-1/2

Broadcrested

1,100
1,100

Uncontrolled

329,700

Roek rill; impervicus core
7,468

Rock fill, impervicus core
7,468
i73
b.g
20

1 on 2-1/2
lon 2-1/4 & L on 2-1/2

Esergency splliwmy:
Broadcrested

1,500 feet uncontrolied

L5 rt. diemeter oges morning
glory service splllway dis-
charging into 1 = 15~ft.
diameter condult

32k,000

OUTLET WORKS -

Type
Number of condults H
Dimenaicns '
Invert elevation, feet

Conduit control

Gate-controlled conduit
1

10t diameter
700.0
2 - 5'8" x 10! hydreulica
operated slide gates

11y

Gate-contrelled condult
1
3! dlemeter
. T00.0
Manuslly-operated slide gate

RELOCATIONS H H
U. 8. highways, miles : None H None
ftate highways, miles H None : Nene
F. M. roads, miles H Hone : None
County roads, miles H 11.5 : 9.6
Ballroads, mlles H None H Yone
Power lines, miles H 1C.0 : 8.2
Telephone lines, miles : L0 : 3.0
Cemeteries, number H 1 : 1
Towne, number H None : None
LANDS H H
Clearing, acres H None : 2,000
Land acquisition: H H
Fee simple, scres : ‘1,200 : 4,700
{Top control elev.) (2) - : (836.0})
Flood easements, ncres : 2,450 : 6ho
(Top control alev.) (2} : (823.0) : (844.0)
(1} Includes diascharge through outlet works, cfs 5,300 10,000

(2) A1l elevations refer to mean sea level
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TARLE 11

FERTTINENT DATA

SINGLE PURPOSE RESERVCIRS - SOUTH FORK RESERVOIR
DAM AT RIVER MILE 4.7 OF SOUTH SAN GABRIEL RIVER

WATER CONSERVATION ONLY

ITEM : FLO0D CONTROL ONLY B
DRATRAGE AREA H H
Square mileas 4 120 H 120
SPYILIWAY DESIGN FLOOD H {
Peak inflow, cfs : 30k,800 : 304,500
Yolume, acre-feet H 207,400 : 207,400
VYolume, inches H 32.24 : 32.24
Peak outflow, cfs : 127,000 (1} H 205,000 (1)
T Eiev. (2): Ares  : Capaclty :Elev. [2): Area 3 Capecity
v (faget) 1 (acres) ac-ft) & tanch) : {feet) : (acres) : (ac-Tt} : {inch)
RESERVOIR H B
Sedinent stormge : Bl7.0 - b, 000 0.63 : &b3.0 - 3,500 0.61
: + 8hg.0 -- 4,0c0 0.63
Splllway crest (service) : : 843.0 2,320 91,500 14,30
Top of congervation pool H : 843.0
Spillway crest : Bs8.0 3,100 132,200 20.66 : Blg.0 2,630 106,400 16.63
Top of flood comtrol pool y 817.0 1,360 45,000 T.03
Maximun design water surface ;- 870.8 3,740 175,400 a7.h1 856.2 3,5k0 159,400 24.91
Top of dam ' + 876.0 a72.0
Maximum tallwater 7514 757.8

DAM
Type

Rock f111, iwmpervious core

Rock fill, impervious core

Total length, feet 7,370 : 6,370
Embaniment;  section: H
Type Reck fill, impervious core i Roek 111, impervicus core
Total length, feet : 7,370 : 6,370
Helght above stream bed, feet : 161 : 157
Freeboard, feet : 5.4 : 5.8
Crown wldth, feet H 20 H 20
8lde plopes: H H
Upatrean 1 1 on 2-1/2 : 1 on 2-1/2
Dovnetresn : 1 on 2-1/4 & 1 on 2-1/2 : 1 on 2-1/4% & 1 on 2-1/2
Splllvey section: H H
Type H Broaderested H Emergency splilway:
H H Broaderested
Gross length, feet H 1,000 H -
Net length, feet : 1,000 : 1,000 feet uncontrclled
Gates: H :
Type H Uncontrolled H 40 ft. dlameter ogee mornihg
H : glory service aplllwmy dis~
H H charging into 1 « 1l=1t.
H H dlameter conduit
8pillsmy dlscharga, cfs : H
Maximm design water surface : 121,700 : 200,000
CUTLET WORXS H H
Type H Gate comtrolled condult H Low flow:
H ' Gate-controlled condult
Number of condults H 1 : 1
Dimensions H 10! diameter H 3! dlameter
Invert elevation, feet H T728.0 28.0

Condult control

2 - 5'8 x 10" hydrauileslly
operated slide gates

Manuslly operated slide gate

RELOCATIONS H H
U. S. highways, miles H HRone H None
State highways, miles H Nene H None
F. M. roads, miles H None H None
County roadse, miles 3 1.0 : 2.8
Ratlrcads, miles : None H Kone
Power linea, miles H 2.0 : 3.3
Telephone lines, miles H None : None
Cemeteries, number H 1 H 1
Towne H None ' Hone
LANDS i H
Clearing, scres H None H 1,500
Land acquisition: H H
Fee simple, acres : 900 H 2,950
{Top control elev.} (2) f . i (Bhs5.0)
Flood easements, acres : 1,035 : 360
(Top control elev.) (2) : (820.0) f (852.0)
T} Tncludes discharge through cutlet works, cfs 5+300 5,000

(2) All elevations refer +0 mean gea lavel
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TARLE 12

FERTINENT DATA
SINGLE AND MULTIFLE-FURPOSE RESERVOIRS
BERRY CREFK RESERVOIR PROJECT

Item Flood Control H Water Qonservation Mul tiple-Purpose

MISCELLANROUS

Dem location, river mile 6.7 6.7 6.7

DPrainage ares, square miles T 7 ¥

Conservation storsge, acre-feet 0 13,000 13,800

Yield, cfs 0 6 6
SPILLWAY DESIGK FLOOD

Peak inflow, cfs 265,300 265,300 265,300

Volume, scre-fect 137,360 137,360 137,360

Volume, inches 33.18 33.18 33.18

FPeak outflow, ofs 157,000 178,000 156,100
TYFE OF DAM Earth £ill Earth 111 Earth £411
SPILLWAY

Type Broaderested Brosdcrested Broaderested

Length in feet at crest (net) 1,100 1,100 1,100

Ceountrol None HNone None

Spillway discharge, cfs

Maximum design water surface 153,500 17h, 500 152,600

QUTLET WORKS
Type
Iumber of sluices, conduits
Dimensions {width x hefght)
Invert elevations, feet (1)
Slulce or condult combrol

Gate controlled conduit Gate controlled coenduit

Gate contrclled condult

RESERVOIR

Sediment storage .
Top of conservatien storage (2)
Top of flood control storage
Spillway crest

Guide taking Xine

Maximum design water surface
Top of dam

1 : 1 1
9' diameter : 36" dlameter 9' diameter
T22.0 H T22.0 H T22.0
2 - 4'x 9' manually operated gates 1 - 36" manually opereted gate valve : 2 - L'x g menually cpereted gates
tElev. (1)}: Area Capacity :Elev, (1): Area Capacity :Elev. (L)}: Area Capacity
: (feet} : (acres) {ec-ft) : (inch) : {feet) : (acres) (ge=ft) : {inch) : (feet) (acres) {ac-Tt) : {inch)
- —— 2,800 0.68 : - -- 2,800 5.68 - -- 2,800 0.68
-- - -- - 1 T82.5 830 15,600 3.80 783.0 850 16,000 3.90
T795.0 1,300 28,800 T.0L -- - - -- 805.0 1,750 il 000 10.7L
8ol.0 1,700 L2 200 10.28 : T92.0 1,180 25,100 6.11 £05.0 1,750 L, 000 10.71
T98.0 1,420 32,900 8.o0L T95.0 1,300 28,800 T.0L 808.0 1,910 49,500 12.05
817.56 2,400 70,100 17.07 806.8 1,850 7,200 11.kg 818.6 2,460 2,500 17.65
823.0 2,790  8%,000 20.45 812.0 2,110 57,500 14.00 84,0 2,860 ,900 21.16

2

Elg All elevations refer to mean see tevel
Crest elevation of service splllwmy - 20~

foot, diameter ogee morning glory spillvey discharging into 1C-foot diameter conduit
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TAELE 13

SUMMARY OF ESTIMATE OF FIRST COST
PLAN 10B - PROPOSED PLAN OF IMPROVEMENT
(ULTIMATE OR THIRD STAGE CONDITIONS)

SAN GABRTEL KIVER
(Tuly 1, 1961 price level)
: Laneport Reservoir : Torth Fork Reservolr B Fth Fork Repervodr
Ttem : Flood combrel : Water T Muitiple- : Flood combral : Weter T Multiple- @ Flood contral : Water + Multiple-
H only ; congervation : TUrDOBE 1 only : comservation : parpose only 1 congervation ! TUTpOSe
PERTINERY INPORMATION
Top of dem, elevetion 529.0 535.0 56 .0 B47.0 863.0 878.0 876.0 B872.0 88z2.0
Top of gates, elevation 512.0 533.0 53,0 - -— - - - -
splilvay crest, slevation . hs3.0 hali.o 502.0 820.0 Bl.c 855.0 858.0 849.0 860.0
Storage eapacity {1} 117,100 214,000 309,700 8g,400 153,000 L, 600 128,200 102,400 234, 500
A,
§ 2,593,000 $ 3,870,000 § 4,840,000 § 947,900 $ 1,200,000 $1,k0h,000 & k08,700 $ 1,027,000  $ 1,125,000
t. Lapd scquisition expemse 227,000 2 2 52 1 80,000 §6,000 2 43,000 L5, 00C
Total - Lends and demeges 2,520,000 100,000 5,070,000 T, 000,000 1,300,000 1,550,000 E32",ooo'g 1,070,000 1,170,000
goe.og Relocations
w, Foeds 23101,000 252,000 288,000 288,000 2k, 000 358,000 12,000 33,000 4, 000
b. Cemeterfes and utilities 000 000 39,000 000 25,000 000 7,000 10,000 12,000
Tobal - Relocations 250,000 5,000 307,000 ﬁ,wc 65,000 303,000 19:000 ua:ooo 55,000
03.0} EReservoirs
&, Clearing — 211,000 211,000 - 192,000 192,000 — 14k 000 163,000
0%.0) Dams
a. Embankment 2,948,000 3,521,000 4,055,000 52h,000 1,450,000 1,234,000 1,178,000 1,056,000 1,380,000
b. Slope protectlion 20,000 29,000 1,000 - —— - - — -
¢. Spiliwey (emergency) - - - - 2,201,000 - - 1,804,000 -
d. Splliwey (service) 8,132,000 ;,180,% ;r,geh,% a,gahg,% 1,538,000 i},&ﬁ_,% 1,?9,% 1,040,000 L,ug,ooo
e. Outlet works == 2270, 1 - 1,1 o 1,180,000
Total - Dams 13,700,000 13,000,000 15,%,000 T, 550,000 %,230,000 75 360,000 3,536,000 5,500,000 1,030,000
08.0) _Access road 9,000 9,000 9,000 22,000 16,000 16,000 14,000 21,000 14,000
{19.0) Puildings, grounds, and wbilities 118,000 118,000 118,000 123,000 171,000 121,000 120,000 122,000 120,000
{20.0)_ Permanemt sperating equipment 30,000 65,000 65,000 25,000 59,000 59,000 25,000 55,000 55,000
{29.0} _Presuthorization costs 1,000 - 3,000 10,000 - 10,000 10,000 - 10, 000
.0 neering and desl 889,000 93k,000 1,000,000 hag, 000 435,000 61k, 000 365,000 Lag, 000 440,000
.0 rvision and administration 980,000 1,040,000 1,200,000 46h 000 539,000 155,000 405,000 Lhé, 000 Loz, 000
Subtotel - first cost - dams and reservoirs 16,254,000 10,762,000 22,4hk,000 &,940,000 8,160,000 11,010,000 5,220,000 6,220,000 6,550,000
TOTAL ESTIMATED FIRST C0ST - PLOOD CONTROL
AND/OR WATER CONSERVATION PROJECT 16,24h,000 19,762,000  22,4hh,000 6,540,000 8,160,000 11,010,000 5,220,000 6,720,000 6,550,000
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YA

B.

b.

BITTMATES OF FTRST COST, FISH AND WILDGLIFE
[01.0) TLands end datages ’
a. Tand costa
b. Land acquizition expense
Total = Lends and demages

{03.0} Reservoir (clearing)

{06.0) Fish end widdlife

(30.0) Engineering and design

-0 rvisien end sdmind stration

Subtotal - first cost » fieh and wildlife

TOTAL ESTIMATED FIRST OOST - FLOOD CONTROL, WATER

CORSERVATION, AND FISH AND WILDLIFE

ESTIMATES OF FIRST COST, RECREATION
{01.0)_ Lends and aameges
8. Iand coste
T. Land acquisition expenae
Total «~ Lends and deamages

03.0} Reservoir (cl

{14.0) Recrestion facilitles

.0 neering and de
As) eion and sdmindgtration
Subtotal - first cost - racresticm

FON=FEDERAL FIRST COST

TOTAL ESTTMATED FERST COST OF PROJECT

- - 50,000 - -- 23,000 . - 22,200
= = £ = e e = g
-- -- 60,000 -~ -- 6,000 - - 32,700
- - 155,000 - - 98,000 - - 13,300
- - 15,000 - - 13,800 - - 10,h00
- - 18,000 — - 18,200 — - 11,600
- - 300,000 - - 200,000 - - 150,000
16,244,000 19,762,000 22, 7hk,000 6,540,000 8,160,000 11,210,000 5,220,000 6,220,000 6,700,000
- -- 133,000 - - 1,000 -- — 77,000
= e = — — 3 = T S
- - 140,000 - - 154,000 - - 112,000
- - 355,000 - - 285,000 . -— 261,000
- - 35,000 - - 36,000 - - 37,000
- - 12,000 - - 1,000 - - 40,000
- - 700,000 - - 600,000 - -- 530,000
None Yone None __TFore Hone None Tone Fone Fone
16;2kk,000 19,762,000  23,44h,000 6,940,000 8,160,000 11,810,000 5,220,000 6,220,000 7,230,000

{1} Top of gatee, or cplliwey crest, less sedlmentaticn siorage, aore—feet
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TABLE 14

SUMMARY OF FIRST COSTS AND ANNUAL CRARGES
SOLUFICNS CONSIDERED
THVESTIGATED RESERVOIR PROJECTS
SAN GABHIEL RIVER WATERGHED
{July 1, 1961 price level)

Laneport Langport : Lameport : Laneport Lénepon Laneport Lapeport Lareport @ Leneport : DLaneport : Lanmeport : Ianeport
Flan H Flen i Flan H Flan H Flen H Flan Flan H Flan H Plan H Flan H Flan T Flan Berry
Ttem 14 ;. PAGTA : M &BA : kA EOA 548104 : 6AEBI1IA 1B 25 & T8 3B & BB Y8 &GB : SB&I0B ; 6B & 1B Creek
FIRST_COSTS
A, FEDERAL FIRST COST, DAMS AND RESFRVOIRS
§§1.0 Lands and @es
®, Lend costs $ 4,300,000 § 4,510,000 # 4,450,000 $ ¥,590,000 § 4,665,000 $ 745,000 $ U,680,000 § 4,730,000 $ 4,720,000 $ 4,780,000 % 4,840,000 $ 4,930,000 $ 354,000
%, Land scquisition expense 200,000 210,000 210,000 210,000 215,000 215,000 220,000 220,000 220,000 220,000 230,008 230,000
Total « Lande and Gamages T, 500,500 720,000 560,000 4000 L 580,000 960,000 L,000,000 &,950,000 &,5%0,000 5,000,000 5,070,000 5,140,000 369,000
j(lE.U Helocaticns ’
m, Roads 291,000 291,000 3,000
b. Cemeteries snd utilities 000 G, 000 -
Total « Relocaetlons 327,000 327,000 327,000 3,000 327,000 327,000 327,000 327,000 327,000 327,000 327,000 327,000 9,000
{03.0) Beservolrs
&, Clearing 211,000 211,000 211,000 211,000 211,000 211,000 211,000 211,000 211,000 211,000 211,000 211,000 86,000
0k ,0) Dams
B, Dubarnent 3,180,000 5,071,000 537,000
t. Slope protection 20,000 29,000 -
c. Spillwvey £,11.0,000 7,890,000 2,586,000
4. Outlet works a,gim,ooo . 2,410,000 THT,000
Tetel - Poms 13,650,000 13,650,000 13,650,000 13,650,000 13,650,000 13,650,000 14,400,000 I%, 500,000 1E k00,000 IR ECO,000 14,406,000 1%,E00,000 3,000,000
06.0) _Access rosd 9,000 9,000 9,000 §,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 2,800 ha, 000
(29.0} Builiings, grounds, apd whilitfes 118,000 118,000 118,000 118,000 118,000 118,000 118,000 118,000 118,000 118,000 118,000 116,000 128,000
(20.0} Permanent opereting equipment 65,000 65,000 65,000 65,000 (5,000 65,000 65,000 65,000 65,000 65,000 65,000 65,000 45,000
.0} Presuthorizaticn eost 4,000 34,000 4k, 000 1,000 4,000 L, 000 4,000 Ly ooo Ly, 000 4L, 000 B 000 B, 000 10,000
.0, oeering and desi 920,000 935,000 $35,000 935,000 935,000 935,000 986,000 986,000 1,000,000 986,000 1,000,000 1,009,000 422,000
(3.0} Supervigion and administretion 1,100,000 1,125,000 1,125,000 1,195,600 1,185,000 1,129,000 1,384,000  1,23b,000 1,210,000 1,184,000 1,200,000 1,230,000 450,000
Subtotal ~ first coet -
dems end reservolrs 20,944,000  21,26k,000 21,1Mk,000 21,284,000 21,364,000  21,M44,000 22,344,000 22,34,000 22,734,000 02,344,000 22, 44b,000  22,5hh,000 5,460,000
TOTAL ESTIMATED FIRST COSYT - .
DUAL PURPCSE RESERVOIR 20,954,000 21,204,000 21,14k,000 21,284,000 21,36h,000 21,144,000 22,24k,000  22,34,000 22,32h,000  22,3%h,000 22,b4hc00  22,5%h,000 5,450, ooty
B, FSTTMATES OF FIRST COST, FISH AND WILDLIFE
(010} Lands and = T
B. Land costs 50,000 50,000 10,300
. Land aceguisltion expense 2,000 2,000 300
Total - lands apd damuges 53,000 52,000 53,000 52,000 T, 000 2,000 T8, 000 2,000 52,500 52,000 52,000 52,000 10,600
03.0) Reservoir {clearl: 60,000 50,000 60,000 50,000 60,000 60,000 £0,000 50,000 50, GO0 60,000 60,000 60,000 13,700
(86.0) Figh and wildiife 155,000 155,000 155,000 155,000 155,000 155,000 155,000 155,000 155,000 155,000 155,000 155,000 43,000
{30.0) Engineering and Gesign 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 £,000
(31.0) Supervision snd administration 18,000 18,000 18,000 16,000 18,000 18,000 18,000 18,000 18,000 15,000 18,000 18,000 §,T00
Bubtotel - first cost -
fish and wildlife 300,000 306,000 300,000 300,000 300,000 300,000 300,000 300,000 300,000 300,000 300,000 300, 000 HO,000
TOPAL ESTIMATED FIRST COST -
FC, WC, AWD R 21,244,000 21,50k,000  21,Lh4,000 21,584,000 21,664,000 21,ThE,000 22,544,000 2p,64h,000 22,624,000  22,6kk,000  22,7Rh,000  2,BMh4, 000 5, 540,000



ET1

. ESTDMATEG COF FIRST COST, RECREATTON
Lends and damages
&. land coste
b. Land scquisition éxpense
Totel - Lands snd damazes

03.0 Reservoir {(clearing

{14%.0) Recrestion fmeilities

0.0 ineeri

3.0} Bupervision end sdministration

and design

Subtotal - first cost - recreation

D. XNON-FEDERAL FIRST COST

B. TOPAL BSTIMATED FIRST 0OST OF FROJECT

Interest rate, 2-5/0%; amortization period, 50 years

Constructlon peried, years

A. ESTIMATES OF ANNUAL CHARGES, DAMS AND RESERVOTRS

1. Federa! frveotment
&a. Federal firet cost
. Ipberest during comstruction
e. Gross investment

2. Nop-Federal investment

3. Federel aomual charges

e. Loterest on invesiment

b. AMmortization of investment

c. Muirtenance and operation
El) Reservelr
2) Replacamert of parts

Subtotat - anmual charges -
dams and recervolrs

TCTAL ANNUAL CHARGES - DUAL
PURPOSE PROJECT

B. ESTTMATES OF ANNUAL CHARGES, FISH AND WITDLIFE

1., Federsl investment
a. Federsl first cost
b. Interest durfng sonstruction
e. Groes lnvestment

2, HNon-Federal investment

3, Federel anmial charges
a. Interest on investment
b. Amcrtizetion of investment
¢. Mainmtenance and operation
Bubtotel - mnnuel charges «
fish and wildlife

TOTAL ANNUAL CHARGES - FC, WC, AND FW

¢, ESPIMATES OF AMNUAT, CHARCES, RECHEARTON
1. Feders] Investment
a. federsl first cost
b. Interest during construction
¢. Gross Investment

2, Non-Federsl luvestment

3. FPederal anmual charges
g, Inoterest on lovestiment
h. Amortization of investmemt
¢, Malntenance and operatlon

Subtotel - enmuel charges - recrsation

D. MNON-FEDERAL ANNUAL CHARGES

E. TOTAL ESTIMATED ANNUAL CHARGES

113,000 113,000 30,000
_%Q@ 5,000 31,000
115,500 118,00 1%, 000 118,500 118,500 115,000 115,000 118,500 113,000 TIE, 060 118, 000 118,500 31,000
1ho, 000 140,000 140,000 140,000 140,000 1ko, 000 1,000 1ho,oc0 1k0, 000 Llso,odo 1k, 000 1ho,000 1,000
365,000 365,000 365,000 365,000 365,000 365,000 365,000 5, 000 265,000 365,000 965,000 365,000 130,000
35,000 35,000 35,000 35,000 35,000 35,000 35,000 35,000 35,000 33,000 35,000 35,000 18,000
42,000 42,000 42,000 42,000 42,000 42,000 2,000 hz,000 bz ,000 liz, 000 L2, 000 b2, 000 20,000
OO, OG0 OO0, 000 00, 000 00,000 TOG, 000 o0, 000 0,000 750,000 700, 000 T, 000 a0, 000 o0, 000 240, 060
Yone None Home None Hone Yone e Hone Hone None Hone Nome Hone
21,554,000 22,204,000 22,144,000 22,285,000 22,36h,000 22,4k, 000 ' ag,eblh,ooo0 23,344,000 23,320,000 23,344,000 23,44k,000 23,544,000 5, 780,000
ANNUAL CHARGES
5 5 5 5 2 3 b 5 5 5 5 ! 3
20,944,000 21,204,000 21,1h,000 21,284,000 a,EgI.x,ooo 21,?1;&,000 ez,iléh,ooo 22,;M,om Qa:ﬁk,mo 22,?1%,000 ga,ll:hk,ooo ge,ﬁm,ono 5,460,000
1,370,000 1 000 1 000 1,397,000 1,hogip00  2,ho7,000 146,000 1,M56,000 1 o0 _1.hEGoco _1,k73.000  _LLhye,000 215,000
2, 318,500 ‘&,s%,ooo‘ 22,532,000 222%1000 B2,700,000 B, BELL000 B3 TON, 000 EEBLo,000  EETEO.000 EE,0L0,000  R3,00T.000  2%,095,000 5,675,000
None Hone None Kone Nene Tene Hesne Hone Hone None None None Heme
85,500 593,100 301, 500 555,400 597,600 509,800 £22,200 625,000 62, 500 £25,000 £27,800 630,600 149,000
220, 700 223, 500 20y Buo 20k, 300 225, 500 226,000 23k, oo 235, 500 235,300 235, 500 236,500 237,600 56,100
&8, 700 80, 300 83,800 81,200 82,000 82,000 8l 600 BL,boo 85,200 85,800 85,000 85,900 50,600
{81,800} {16,400) {19,900) (77,300) (T8,%00) (73,000) (80,700} {77,500) (81,300) (81,900) {82,900) (82,0003 (50,000}
(3:990) {3,5%) (3:990) (3.300) (3,300) {32300) 13,900} f J (3. 500) f2.500) (600)
892,200 896,500 838,100 500,500 904, 500 a8, 00 Q4,200 941,500 945,000 46, 300 30,200 954,100 255, 700
892,200 896,500 898,100 300,500 50k, Boo 908, 700 ol ,200 o1, 500 oh5,000 okd3, 300 950,200 gsh, 100 255,100
300,000 300,000 80,000
13,000 13,000 3000
23,000 313,000 313,000 33,000 313,000 313,000 313,000 35,000 33,000 313,000 313,00 33,000 2,000
Hone None Hone Hone Hiene None Hone Kone Neme Hone Fone HNone FKone
4,200 5,200 2,200
3,100 3,100 800
1,000 1,000 1,000
12,300 12,300 12,300 12,300 12,300 12,300 12,300 12,300 12,300 12,300 12,300 12, 300 5,000
0k, 500 309,200 510,k00 913,200 917,100 921,000 953, 500 g5k, 200 957, 300 958,600 962, 500 966,400 259,700
TOO, 000 700,000 2ho,000
46,000 46,000 ]
TH , GO0 40,000 746,000 TUb, 000 THE, 000 T, B0 T, B0 NG TG, 000 ThD, 000 T, 000 TG, 000 Zh9,000
Yone Yone Hone lone None Hone Hone Hone None None None None None
19,600 19,000 4,500
7,400 100 2,500
13,800 13,800 . E,'roo_
0,506 55,500 %0, 500 kG, 500 55,860 10,850 R T3, 800 7T, 500 50,800 TG,800 55,500 Th, 700
Heons Nons None Hone Hong None Hone lNone Nona Nons Hone Beme THone
945,300 950,000 951,200 954,000 957,900 961,800 994, 300 995,000 998,100 990,k00 1,003,300 1,007,200 21, 400
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TAHLE 15

SUMMARY OF ESTIMATE OF ANNUAL CHARGES
PLAR 10B - FROPOSED PLAN OF IMPROVEMENT
(ULTIMATE OR THIFD STAGE CONDITIONS}

EL. RIVER

SAN GABRT
(July 1, 1961 price level)

f Laneport Reservoir 1 North Fork Reservolr A South Fork Reservolr i
Them 1 Flood control : Water : pOtiple- : Flood combrol : Water + Multiple- : Flood control : Weter Mdtiple-
1 only ; eonservetion : purpose : only : copservation :  purpose only ; conservation ; purpose
Interest rate 2-5/8%; amortization pericd 50 years
Constructicn period, years 3 L 5 k 3 3 3 3 3
A. ESTIMATES OF ANNUAL CEARGES, DAM AND FESERVOIRS
1. PFederdl lnvestmemt
a. Federal first cost #6,24,000 f19,762,000  $22,WLh,000 6,940,000 $ 8,160,000  $11,010,000  $ 5,220,000  § 6,220,000 $ 6,550,000
b. Interest during construction 840,000 1,0)%:0()0 1,473,000 273,000 000 L3k, 000 20 245,000 258,000
c. Gross investment ls,m,ooo 20, ,000 23,917,000 T,813,000 3 ,000 11, ,000 5,425, 500 , 465,000 B 5000
2. Kon-Federal investment None None . Kona Hone Hone None Hone Hone HNome
3. Federal snmal charges
B. inkerest on lovestment 443,200 546,000 627,800 189, 300 202,600 300,400 142, hoo 169,700 178,700
b. Amortization of investment 167,000 205, 700 236,500 T, 300 83,900 113,200 53,700 63,500 67,300
¢, Maintenance and operstion 51,400 ,000 84,%00 39,600 55,300 55, 700 35,500 51,600 53,600
1} Reservolr (h&,:.oo% (40,000) (82,000) (38,5003 {55,300} {5k,600) (38,5003 (51,600) (52,500}
2) Replacement of parta == 1, 500) {1,100 - {1,100) {1,100 -- {1,100}
Subtotal - aneusl charges - dams and reservoirs 661,600 92,700 950,200 300,200 361,800 469, 300 235,700 285,200 299,600
TOTAT, AKNUAL CHARGES ~ FLOOD CORTRIL .
ARD/OR WATER CONSERVATION £61,600 51,700 550,200 300,200 361,800 k&g, 300 235,700 285,200 294,600
B, ESTIMATES OF ARNUAL CHARGES, FISH AND WILDLIFE
1. Federul invesiment
8. Federa) first cost - — 300,000 - - 200,000 - —-— 150,000
b. Imterest during ceostruction -— am 13,000 ~— - 5,000 — e 6,000
. Gross investment - - 313,000 - - 205,000 P - 156, 000
2. Noo-Federal investment Hone None Hone BRone None Hone Kone Home Tene
3. Federsl anmual charges
&. Interest on investment — - 8,200 - - 5,500 - - 4,100
b. Amortization of invesiment - - 3,100 - - 2,100 - - 1,500
c. Mainbenunce and operation - - 1,000 - - 1,000 - — 1,000
Subtotal - enmml charges - fish and wildlife - - 12,300 - -— 8,600 - - 6,600
TOTAL ARKUAL CHARGES - FLOCD CONTROL, WATER .
CONSERVATION, AND FISH AND WILDLIFE - - 962, 500 - - 47,900 a— - 306,200
¢. ESTIMATES OF ANNUAL CEARGES, RECREATIOR
1. Federel investment
a., rederal first cost - - 00,000 - - 600,000 - — 530,000
b. Interest during construction - - 46,000 - - 23,000 —a - 21,000
¢, Gross investment - == ’(E,ooo - — - 553,000 — P —'5"‘51'1"@
2. Non-Federal investuent None Fone Nene None Kome Rone None None Hone
3. Federal anmal cherges
§. Interest on investment - - 19,600 .- - 16,400 . - 1%, 500
b. Amortization of imvestment - - 7,400 -— - 6,100 - - 5,500
¢. Maintenance and operstlon - - 13,800 - - 13,600 - - 9,500
Subtotal = annual charges - recreation - - 40,800 — - 36,100 - -- 29,500
D. NON-FEDERAL ANNUAL (HARGES Rone HNone Hone HNone None None Nene Nong Hone
E. TOrAL ESTIMATED ANNUAL CHARGES 661,500 TIL, TO0 1,003,300 300,200 361,800 514,000 235,700 285,200 335,700
—_———— T
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TABLE 16

SUMMARY OF FIRST COSTS AND ANNUAL CHARGES
INVESTICATED SINGLE PURPOSE RESERVOIRS POR COST ALLOCATIONS
SAN GABRIEL RIVER WATERSHED

: Fengrort Reservoir
Ttem : First stage H Second stage

: Flood contrel : Water conservation : Flood control : Water conservation

PERTINENT DATA

Top of dam, elevation S5k1.0 525.0 53k, 0 5356.0
Top of gates, elevation 526.0 ©505.0 518.0 512.0
Spillvay crest, elevation Lgt.o L6, L8g.0 483.0
Flood control storage, acre-feet 241,700 -- 164,900 -
Water conservation storage, acre-feet - 66,700 -- 116,300
Sediment storage, acre-feet 27,700 27,700 22,900 23,000
FIRST COST
1. FEDERAL FIRST COST )
lands and damages ‘ $ 3,970,000 $ 2,300,000 $ 3,300,000 $ 4,020,000
Relocations 327,000 251,000 299,000 253,000
Reservoir - 211,000 -- 211,000
Dam 13,900,000 9,970,000, 12,000,000 11,160,000
a. Embankment (3,135,000) {2,300,000) {3,010,000) {2,800,000)
b. Slope protection (25,000) {20,000} (23,000) (23,000)
¢. 3pillway {emergency) (8,400,000) (7,650,000} {8,967,000) (8,277,000}
d. Qutlet works (2,340,000) - - -
Access road 9,000 9,000 4,000 9,000
Buildings and grounds 118,000 118,000 118, 000 118,000
Operating equipment 30,000 65,000 30,000 65,000
Preauthorization cost 4l 000 - L, 000 -
Engineering and design 926,000 650,000 $14,000 830,000
Supervision and administration 1,120,000 726,000 1,033,000 994,000
Total estimated first cost of project $20, L1, 000 $1k,300,000 $17, 74,000 $17,60G,000
ANNUAL CHARGES
{Interest rate - 2-5/84) (Amortization period - 50 years)
Construction period, years U 3 3 3
1. INVESTMENT COST
&. First cost $20, 44k, 000 ~ $1k,300,000 $17, 744,000 $17,600,000
b. Interest during constructiocn 1,073,000 563,000 599,000 693,000
Total gross investment 21,517,000 1%,B863,000 18,443,000 18,293,000
2. ANNUAL CHARGES
a. Interest on investment 564,800 390,200 b8k, 100 480, 20C
b. Amortization of investment 212,800 147,000 182,400 180,900

¢. Mzintenance and operation 63,000 58,600 59,300 42,000
Total annual charges $ 845,500 ¢ 595,800 $ 725j800 $ ’(03:100




TABLE 17

SUMMARY OF FIRST COSTS AND ANNUAL CHARGES
INVESTIGATED RESERVOIRS FOR RECREATION PURPOSES
SAN GABRIEL RIVER WATERSHED
(July 1, 1961 price level)

¢
@

Costs in thousand dollars

Item : Laneport : North Fork : South Fork
FIRST COST
1. TFIRST COST - DAM AND RESERVOIR
Lands and daumages 1,780.0 940.0 4549.0
Relocations 83.0 75.0 32.0
Reservolr 211.0 192.0 163.0
Dam 2,930.0 1,454.0 61.0
a. Embankment {1,615.0) (704.0) (196.0)
b. Slope protection (15.0) -- e
c. Spillway (900.0) (450.0) (147.0)
d. Outlet works (low flow) (400.0) (300.0) (118.0)
Access road 9.0 16.0 14.0
Recreation facilities 365.0 285.0 261.0
Buildings snd grounds 32.0 4.0 15.0
Engineering and design 222.0 134.0 66.0
Supervision and administration 268.0 160.0 79.0
Total - eo..mated first cost
of project 5,900.0 3,300.0 1,550.0
ANNUAL CHARGES
(Interest rate - 2-5/8%) (Amortization period - 50 years)
Construction periocd, years 2 2 - 2
i. INVESTMENT COST
a. Flrst cost 5,900.0 3,300.0 1,550.0
b. Interest during construction none none none
Total gross investment - 5,900.0 3,300.0 1,550.0
2. ANNUAL CHARGES '
a. Interest on investment 154.9 86.6 Lo.7
b. Amortization of investment 58.4 32.6 15.3
¢. Maintenance and operation 2l.7 15.8 12.0
Total annual charges 235.0 135.0 68.0

126



TABLE 18

SUMMARY .OF FIRST COST AND ANNUAL ,CHARGES

INVESTIGATED RESERVOIRS FOR FISH AND WILDLIFE PURPOSES

WILLIS CREEK SITE
'CREEK MILE 3.5
SAY GABRIEL RIVER WATERSHED
(July 1, 1961 price level)

and dollars

Reservolr with
380 acres
gurface ares

ANNUAL CHARGES

H Cost in thous
¢ Reservolr with :
Ttem : 800 acres
surface area
FIRST COST

First cost - dam and reservoir
ILands and damages 580.0
Relocations 25.0
Clearing 10.0
Dam, splllwsy, outlet works 1,136.1
Bullding and grounds 92.0
a. Powerline to site (17.0
"b. Water supply (7.0
¢. Access road (40.0
d. Boat launching ramps (3.0
e. Pilenic facilities (16.0
f. Sanitary facilities (k.0
g. Fencing ' (8.0
Operating equipment 30.0
Engineering and design 118.6
Supervision and administration 128.3

Total estimated first cost

of project 2,120.0

1y
o

[6 =R NS RES]

(9]
COCOOMNOD OO OO OO0

B SWPUPBH G

Ey

Lo Y. o

1,640.0

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

1.

2.

Construction period; years 2

Invegtment cost ‘

a. TFlrst cost 2,120.0

b. Interest dtirfng construction none
Total gross investment 2,120.0

Annual charges

a. Interest on investment 55.7

b. Amortization of investment 21..0

¢. -Maintenance and operation 25.0
Total annual charges 101.7

1,640.0
none
1,640.0

43.1
16.2
20.0

79.3

127
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TABLE 19

ALLOCATICN OF

cosTs

PLAN 10B - SAN GABRIEL RIVER
(SEPARABLE COSTS-REMAINING BENEFTTS METMICD)

{July 1, 1961 pri

ce tevel)

Ieneport Reservoir ~

First Stage

Laneport Reservoir - Second Stage

TNortn Fork Rescerveir = Second Stage

Single-purpose Single~purpose ’ . Sirngle-purpose
: Flood Water Fsh and Multiple- Flood Water Figh and Multiple- Tlood Water Fish and Multiple~
: __control : conservation : wildlife Becreation pUrnoOse conbrol i conservabion :  wildlife Recreation purpose control  : conservation : wildidfe Recreation purpose
PERTINENT TKFORMATION
First costs, dollars* 20,444,000  1h,300,000 (1) 5,900,000  23,44%,000 17,7h,000 17,600,000 {z) 5,900,000  23,44h,000 6,940,000 8,160,000 (1) 3,300,000 11,810,000
Armual charges, dollars 840,600 595,800 (1) 235,000 1,003,300 725,800 703,100 (1) 235,000 1,003,300 300,200 361,800 {1} 135,000 51%,000
Annuel maintenance & operation, dollars 63,000 58,600 - 2,700 100,700 59, 300 42,000 - 21,700 100,700 39,600 55,300 - 15,800 70,300
Dependable stream flow, second-fect - L3 - - 43 o 39 - - 43 -— 30 - - 30
Dependable stream flow, millicn gallons dally -— 27.8 - - 27.8 - 25.2 - - 27.8 - 19.4 - - 19.4
Total anmusl benefits, doliars 2,206,600 559, k00 50,000 585,000 3, k01,000 1,901,800 533,700 k7,800 433,400 2,916,700 633,900 512,800 21,000 550,000 1,77, 700
Flood control storage,acre-feet 23, T00 - - - 236,100 16%,900 - - — 161,100 89,400 - - - 87,900
Water conservation storage, acre-feet -— 66,700 - - 68,100 -— 147,800 - - 147,800 - 126,170 - - 126,700
Dead storage, acre-fect (sediment) 27,TC0 27,700 - - 27,700 22,900 22,900 - - 22,900 7,000 T,000 - - 7,000
Flood Water Fish and Multiple~ Flood Water Fish and Multiple=- Flood B Water Tich and Multiple-
control ; conservation : wildlife Recreation Furpese conbrol : conservation :  wildlife Recreation purpose cont rol. : conservetion : wildlife Recreation purpose
COST ALLOCATIONS
Allocation of annuai cherges
1. Bepmelits 2,206,600 559,400 50,000 585,000 3,401,000 1,901,800 533,700 wy,800 433,400 2,516, T00 633,900 512,800 . 21,000 550,000 1,7L7,700
2. Alternate cost 840,600 595,800 {1} 235,000 -- 725,800 703,100 (1) 235,000 - 300,200 361,800 (1) 135,000 ==
3, Benefits limited by alternate cost 840,600 559,400 50,000 235,000 - 725,800 533, 700 7,800 235,000 - 300,200 361,800 21,000 135,000 -
L. Separable costs 354,400 109,600 12,300 4o,800 517,100 217,100 22k koo 12,300 40,806 52l 600 107,500 169,100 8,600 36,100 321,300
5. Remaining benefits 186,200 Lo, 800 37,700 19%,200 1,167,900 478,700 309, 300 35, 500 19k,200 1,017,700 192,700 192, T00 12, hon 98,500 ks, To0
6. % distribution of item 5 41.63 38.5L 3.23 16.63 100.00 L7 .04 30.39 3.Ug9 15.08 100.00 38.80 38.80 2.50 19.90 100.00
7. Mloceted joint cost 202,400 187,200 15,700 80,900 436,200 225,200 145,500 16,700 91,300 478,100 74,800 7h,800 4,800 38,300 192,700
8. Total allocation* 556,800 296,800 28,000 121,700 1,003,300 b72, 300 369,900 29,000 132,100 1,003,300 182,300 2h3,900 13,%00 74,400 514,000
9. % distribution of item 8 55,50 29.58 2.79 12.13 100.00 ¥7.07 36.87 2.89 13.17 100.00 35,47 47.45 2.61 1b.k7 100.00
10. Total allocatiom¥* 555,900 296,300 27,900 121,500 1,001,600 41,500 369,300 28,900 131,900 1,001,600 182,100 243,700 13,400 T, 400 513,600
Allocation of operstion and maintenance costs .
11. Separable costs 27,300 22,900 1,000 13,800 65,000 13,900 26,600 1,000 13,800 85,300 hoo 16,100 1,000 13,600 31,300
12. % joint costs, item 6 41..63 38.51 3.23 16.63 100.00 57,0k 30.39 3.5 19.08 100.00 38.80 38.80 2.50 19.90 100.00
13. Mllocated joint costs 1h,900 13,700 1,200 5,900 35,700 T,300 &,7700 500 2,500 15,400 15,200 15,200 1,000 7,800 39,200
1%, Tetel allocation k2,200 36,600 2,200 19,700 100,700 51,200 3,300 1,500 16,700 100, 700 15,600 31,300 2,000 21,400 70,300
15. % distribution of item 14 L= 13 36.35 2.18 19.56 100.00 50,79 31.06 1.53 16.62 100.00 22.19 L) 52 2.85 30.44 100.00
Mlocation of initisl investment
16. Allocated annusl charges 556,800 206,800 28,000 121,700 1,003,300 472,300 369,500 29,000 132,100 1,003,300 182,300 243,900 13,400 Th, 400 51k, 000
17. #llocated O&M costs 42,200 36,600 2,200 19,700 100,700 51,200 31,300 1,500 16,10 100,700 15,600 31,300 2,000 21,k00 70,300
18. Remainder 514,600 260,200 25,500 102,000 902,600 121,100 338,600 27,500 115,400 902,600 166,700 212,600 11,%00 53,000 Lh3, 700
19. Allceation in percent 57.0L 28.83 2.86 11.30 100,00 W5 .65 3I7.51 3.05 12.79 100.00 37.57 b7.92 2.5T7 11.94 100.00
20. Allocated investment® 1,238,800 7,200,600 7k, 300 2,822,300 24,976,000 11,651,300 9,368,500 761,800 3,164,400 24,976,000 4,612,000 5,882,000 315,000 1,k66,000 12,275,000
2L, Allocated first costs¥ 13,365,400 6,758,900 670, 500 2,645,200 23,40, 000 10,936,700 8,793,800 15,000 2,998, 500 23,44k 000 4 437,000 5,659,000 30k, 000 1,510,000 11,810,000
22. Allocated preauthorization costs 25,100 12,700 1,200 5,000 I, 000 20,600 16,500 1,300 5,600 &l 200 1,000 5,000 - 1,000 10,000
23. Aliocated construction costs** 13,340,300 6,746,200 669,300 2,684,200 23,400,000 10,916,100 8,717,300 13,700 2,992,900 23,%00,000 4,433,000 5,654,000 30k, 000 1,409,000 11,800,000
Ratioc of antuel benefits to
Bllocated aunual charges k.o 1.9 1.8 4.8 3.4 L.o 1.k 1.7 3.3 2.9 3.5 2.1 1.6 T4 3.3
Allocated unit construction cost {cost/acre-Tt.
exclusive of D&M and preauthorization)
Flood control storage $56.50 $67.76 $50.43
Water conservation storege 99.06 59.39 ith .63
Allocated water supply cost per 1000 gallons¥¥ 0.02926 0.03641 0.03443

# Including preauthorization cost
% Excluding preauthorization cost
{1) Alternate cost exceeds benefits shown
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TABLE 20

ALLOCATION OF COSTS

PLAN 10B - SAN GABRTEL RIVER
(SEPARABLE COSTS-REMAENING BENEFTTS METHOD)

(July 1, 1961 price level)

Laneport Reservolr =~ Ultimete Stage

North Fork Beserveir = Ultimste Stage

South Fork Reserveir - Ultimate Stage

Single-purpose Single~purpose Single-purpose
Flood Water Fish and Mailtiple- Flood f Waler Fish and Multiple- Flood . Water Fish and Multiple-
control : conservetion : wildlife Recreation purpose conbrol : conservation i wildlife Recreation @  purpose control : conservation :  wildlife Recreation purpose
PERTINENT INFCRMATION
First costa, dollars* 16,244,000 19,762,000 1) 5,900,000 23,44, 000 6,540,000 8,160,000 (1) 3,300,000 11,810,000 5,220,000 6 220,000 {1) 1,550,000 7,230,000
Annual charges, dollars 661,600 9L, 700 1) 235,000 1,003,300 300,200 361,800 (1) 135,000 514,000 235,700 285,200 {1) 68,000 335,700
Anmual maintenance & operaticn, dollars 51, hoo Lo, 000 - 21,700 100,700 39,600 55,300 - 15,800 70, 300 39,600 51,600 - 12,000 64,100
Dependable streem flow, second-feet - 3h - - L3 -— 30 - - 30 — 17 - -- 17
Dependable stream flow, million gallons deily - 22.0 -— - 27.8 -- 19.4 - e 19.4 B 11.0 - - 1.0
Total anmuel benefits, dollars 1,819,700 508,200 43,800 455, 500 2,777,200 582, 500 512,800 19,300 351,700 1,466,300 274,300 273,000 15,000 290,000 856,300
Flood control storage, acre-feet 116,500 -- - -— 116,500 89,400 - - - 87,900 41,000 -= -- -- 45,500
Water conservation storage, acre-feet - 21h,000 - - 193,200 - 126,170 - - 126,700 - 87,600 - - 89,000
Dend storage, acre-feet (sediment) 22,200 22,200 . - 22,200 7,000 T,000 - b T,000 4,000 4,000 - -— 000
Flood Water Fish and Multiple- Flocd H VWeter Fish and Multiple- Flood : Water Fish and Multiple-
control  : comservation : wildlife Recreation _purpose control ¢ conservation : wildlife Recreation PUrpose contryl 1 conseyvation :  wildlife Recreation purpose
GOST ALLOCATIONS
Allcocation of anmwml charges
1. Benefits 1,819,700 508,200 43,800 05, 500 2,777,200 582, 500 512,800 19,300 351,700 1,466,300 274,300 273,000 19,000 290,000 856,300
2. Alternate cost 861,500 791,700 (o8] 235,000 “— 300,200 361,800 ) 135,000 -- 235,700 285,200 (1) 68,000 -
3. Benetits limited by altermate cost 661,600 508,260 43,800 235,000 - 300,200 361,800 19,300 135,000 - 235,700 273,000 19,000 63,000 --
L, separable costs 158, 500 288,600 12,300 ko, 800 500,200 107, 500 169,100 8,600 36,100 391,300 1h,%00 63,900 6,600 29,500 114,500
5. Remaining benefits 503,1.00 219,600 31,500 154,200 ’ 152,700 192,700 16,700 98,500 Lg5,000 221,300 209,1 12,hco 38,500 481, 300
6. % distribution of item 5 53.05 23.15 3.32 20.48 100.00 38.93 38.93 2.16 19.98 100.00 45,08 HER 2.58 8.00 100,00
T+ Allocated joint cost 266,900 116,500 16,70 103,000 503,100 75,000 75,000 4,200 38, 500 192,700 101,800 96,100 5,700 17,700 221,300
8. Total allocation® bos Loo hos,100 23,000 143,800 1,003,300 182,500 2l ;100 12,800 Th, 600 51k, 000 116,200 160,000 12,300 b7,200 335, 700
9, % distribution of item B k2 ho 10,38 2.89 111.33 100.00 35.51 L7.hg 2.hg 4.5 100.00 3f+.61 7,66 3.66 1h.06 100.00
10, Total all~cationm** 4al 700 Loy, 400 29,000 1%3,500 1,001,600 182,400 243,900 12,800 T, 500 513,600 116,000 159,800 12,3 47,200 335,300
Mlocation of operation and maintenance costs
11, Separable costs 45,500 3k, 500 1,000 13,800 95,200 oo 16,100 1,000 13,600 31,100 2,000 14,000 1,000 9,500 26,500
12. ¢ joint costs, item 6 53.05 23.15 3.32 20.48 100,00 38.93 38.93 2.16 19.98 100.00 45.98 43, ik 2.58 8.00 100.00
13. Allocated joimt costs 2,900 1,300 200 1,100 5, 500 15,200 15,200 1,000 7,800 39,200 17,300 16,300 1,000 3,000 37,600
1. Total allocation 45,800 35,800 1,200 14,500 100, TOO 15,600 31,300 2,000 21,400 70,300 19,300 30,300 2,000 12,500 65,100
15. % aistributiocn of item 1h 48,46 35.55 1.19 14.80 100.00 22,19 Lk, 53 2.8% 3044 100.00 30.11 h7.27 3.12 19.50 100.00
Allocation of inftial investment
16. Allocated anmal charges 425 400 hos,100 29,000 143,800 1,003,300 182,300 2l 100 12,800 Th, 600 51k, 000 116,200 160,000 12,300 L7,200 335,700
17. HKllocated O8M costs 48,800 35,800 1,200 1h,000 100,700 15,600 1,300 2,000 21,400 70,300 19, 300 30, 300 2,000 12,500 64,100
18. Remeinder 376,600 369, 300 27,800 128,900 902,600 166,900 212,800 10,800 53,200 L3, 700 ,800, 129,700 10,300 3k, TOO 271,600
19. Allocstion in percent L1,72 Lo, 3.08 1%.28 100.00 37.62 k7,96 2.43 11.99 100.00 35.68 RT7.75 3.79 12,78 100.00
20. Kllocated investment* 10,420,000 10,220,200 769,300 3,566,500 25,976,000 4,618,000 5,887,000 298,000 1,k72,000 12,275,000 2,681,000 3,588,000 285,000 961,000 T, 515,000
21. Allocated first costs* 9,780,800 9,593,300 722,100 3,347,800 23,44k 000 L, 503 000 5,664,000 287,000 1,416,000 11,810,000 2,580,000 3,453,000 274,000 924,000 T,230,0C0
22. Alloceted presuthorization costs 18,300 18,000 1,400 6,300 bk, 000 4,000 5,000 - 1,000 10,000 b, 5,000 -- 1,000 10,000
23. Allocated construction costs¥* 9,762,500 9,575,300 20,700 3,341,500 23,400,000 b, 439,000 5,659,000 287,000 1,415,000 11,800,000 2,576,000 3,407,000 27h,000 923,000 7,220,000
Batio of annmuel kenefits to
mlloceted enmuel charges i.3 1.3 1.5 2.8 2.8 3.2 2,1 1.5 bt 2.9 2.k 1.7 1.5 6.1 2.6
Allocated unit consiruction cost (cost/scre-ft,
exclusive of Q&M and preeuthorlzation)
Flood control storage $83.80 $50.50 $56.62
Water conservation storage L9.56 Wi .66 38.73
Mlcceted water supply cost per 1000 gallons** 0.0398T 0.03446 0.03985

* ¥neluding preauthorization cost
#% Excluding preauthorization cosh
(1) Alternate cost exceeds benefits showm
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(Judy 1, 1961 prices)

Iten

Single-purpose
flood control

Single-purpese
water conservation

wuantity = Cost

quantity "y Cost

11 Multiple-purpose
W

1
: 5\zant{t\y f [Fr1

PERTINENT IHPORMATION

Tap of dam, elevation 529.0 ?9-0 ;t‘ig
Top of gates, elevation 512.0 25,0 .
3] ig3.0 L9h.0 S02.0
Spiliway orest, elevation - 800 13
Lands, fee simple, acres 1,200 1?,6 (55-5 o)
(Top contrel elevation) - (526.0} 3 960
Lands, flood eadementa, acres 7,670 - (5’L¢ o
{Top control elevation) (515.0) - sl
A
8, Land costs :
(L} Fee simple lands, improvemsnts, and . . .
severance damages ! L.5. ) § bilo00 ¥ 4,160,000 ¥ 3,200,000
(2) Flood easement lands, improvements,
and severance damages LS. 1:"'&3,338 oD_UOU 7£’3gg
(3} Resettlement reimbursement L.&. e UL s
Subtotal - land costs 7,15 ;% 3:2;3,838 “:gﬁ:gﬂg
Contingencies, 208+ n
Total — land cogts 7,505,000 5, 2573,833 T, B zug"',go‘g
b. Land acquisition expense L.5. 227,000 1|
: Totel - Lall',ldu snd damages %, 20,000 &, 100,000 T, 070, 000
02.0} Relocations
&, Roads -
(1) F. M. Hichway 571 Mile 50,000, 0t 3.6 178, 00 ég ;gg,ggg i;g 233’8%
{2} Heoads, access tc isplated tracts Mile 10,000, 00 1.3 A2, T0U . 20,000 . _L__
Subtetal - roacs 191,000 214,000 244,000
b. Cemeteries and utilities B
(1) Electric lines Mile 1,500.00 5.5 8,200 5.0 12,000 10,0 15,000
{2) Telephane lines Mile 1,250.00 N L.6 2,800 &.0 12,238 9.0 12,3!2;8
(3) Cemeteries L.5, 3 09U .
Subtotal - cemeteries and utilities 29,000 Bl 7 i) _____,_5'_"' N )
subtotal - relocationa 211,000 2ﬁ '330 2;{5,%3
Contingencies, 208+ #‘g‘,OUO . S4,750
Total « Relocations 250, GO0 26%,000 387,000
a. Regervoir clsaring Acre Bu,00 — 2,200 176,quu 2,200 l’(é,uuu
Continpencies, 20%+ - T _Bau
Tatal - Reserveirs _ 211,00 2L1,uJ0
{(Oh4,v) Lams
a., Embanknent . . -
(1) Liversien and care of water L.5. . 26,075 26,075 26,075
{2} Clearing and grubbing ACTE 200,06 L9 17,600 106 21,200 122 24,400
(3) Excavation, stripping c.¥. 0.5 134,000 33,500 165,500 11,375 167,500 42,075
(L} Excavatlon, comnon c.X, 0.30 247,600 T4, 100 212,000 4 167,500 56,250
(5) Rxcavation, borrow c.Y, Q.40 40%, 000 1@3,600 1,343,380 525,350 2,137,000 854, 800
(6] Compacted 711l C.X. 0,07 3,E55,000 269,050 5,063,212 256,127 6, 30u,000 ik1,280
{7} Drainage blanket ' 3000 212,000 836,000 270, 130 835,290 326,000 976,000
(£) Riprap C.Y. 6,00 153,000 18,000 130,000 780,000 134y, 600 47, 600
{9) Flexible base .1, 3.50 7,460 25,900 9,000 31,500 9,400 32,500
(10) Asphalt treatment Qal. w25 35,&;50 D,EEO 35,900 9,?20 37,2(3-% 5,225
11) Appregate c.r, .00 840 3,80 620 1,720 . 3,
%12 Bedding c.Y. L.00 S7,500 230,000 Lg, 000 196,000 143,000 172,000
(13) Timber guide posts Ea. 5.00 1,064 &,320 1,000 5,200 1,020 g, 100
(iL) Cofferdam L.5. o — %
Bubtotal - embankment @0,735 2,95, 131 3,375,252
b, B8lops protection Aoie 600,00 28 16,500 Lo 24,000 Lo 2k,000
c. Spillway . )
(1) Care of water during consiruction L.3. s 29,2{5}3 " iz,ﬁgg - ig,egg
(2) Clearing Acre 150,00 11% 17, > X 1 » 3
{3) Excavation, common €Y. 0.30 5,105,000 1,531,500 4,516,000 1,474,800 4, 784,000 1,435,200
{4) Excavaticn, shele c.Y. G50 355,000 213,000 330,000 154,000 311,000 166,600
{5} Excavation, stripping C.Y. 0.25 152,000 48,000 - -
(6) Line drilling 8,F. 1,75 12,500 21,678 12,600 22,050 -
(7) Drilling and grouting anchor holés L.F. 2.25 23,000 21,750 21,000 Su, 000 24,600 55,350
{5) Concrete, slab C.Y. 20.00 19,000 380,000 24,000 480, 000 25,350 507,000
{3} Concrete, piers C.. 24,00 10,000 210,000 10,000 240,000 10,220 245,260
gw; Conerete, walls c.Y, ;g.gg ;,égg g;g,ggg 3'?’833 g{gl,ggg _g,ggg ?g%,ggg
11) Concrete, weir C.X. N i 3 Gy 2108 ¥
(12} Concrete, bridge deck c.. 35,00 *3h0 18,700 35 18,975 s 16,975
(13) Steel, reinforcing Lb. 0.13 4,935,000 641,550 5,565,000 123,50 5,834,000 756,420
{1L) Structural backfill C.¥, 1.50 1, L0 111, 600 - 56, TOU 85,050
{15) Drilling drain holes L.F. 2,00 21,000 Lz,000 16,L00 32,800 10,400 JZ,B'OO
{lo) Concrete, non~overfiow [ 2;.00 20,000 460,000 - . é_ l??,gw 2@1;,200
(17) Gement . Bbl. SO0 121,600 606,000 125,600 28,000 ,500 57,500
(16) Steel, strustursl Lh, 0.30 £1,000 2Ly, 300 —- 176,0?1 se,bug
{15) Pipe railing Lk, 0.50 1,030 51E - 3,850 1,92
{20) Metals, miscellanecus Lb. 0,40 23,500 %, 320 22,500 9,000 23:300 9,320
(21) Ladders, gratings, sand grills Lb, 450 15,700 G, 350 -— 18,700 9,350
522; Pipe railing, bridge Lb. 1.550 7,750 11,;‘-25 500 e 39,300 53,953
23) Water stop, copper Lb, 1.7 2,000 3,500 2 4,550 1,900 3,52,
(2L} Water gages, tile LF, 10, C0 '110 1L '11z 1,610 102 1il28
(25) Tainter gates Lb- 0.26 1,155,000 300,300 1,155,000 300, 300 1,155,000 300,300
20) Taintex gate holsts, shafts, and hangers Lb, 1,00 355,000 395,000 elee] 00 260,000 280,000
3 f 3 s s 355, 35%, s s
gE'g% Trumiion anchorages and seals Lb, 0.24 359,ng 8&,380 —65 308,000 73,920
28) Frecast bridpe girders Ee. 670,00 3 37,320 95 3,650 el 46,500
(25} Crane LS. &Ly, 000 Bl, 00G 8L, 000
(30} Blectrical facilities LS. 15,000 . 15,000
{31} Svandby peower unit L.8. 7,000 7,000 7,000
{52) Riprap C.I. 6,00 9,260 55,200 9,060 54, 160 5,100 54,600
{33) Bedding C.Y, i1.50 3,100 13,950 J:lOO 135950 3,100 13f950
(3L) Slope protection, sodding acTe £60.00 13 7,800 16 %, 600 15 11,400
(35) Asphalt shale treatment 5.Y. 0.78 1,360 1,020 5,100 3,825 .-
{36) Structural steel for shaft support Lh, a.30 L&,500 13,950 56,000 15,600 -
(37) Siuice gates end operating equipment Ea, 7,000.0 26 152, 000 b 28,000 .=
(35} Trash racka and guides Lb, 0.35 29,300 20,255 29,300 10,255 -
(3%} Emergency bulkheads Lb. Q.30 63,000 13,900 100,000 30,000 103, Bok 31,140
Subtotel - spillvay 5,730,%0 57590, 565 5,598,133
d. Qutlet Works
(1) Liversion and care of water L.5. - 26,075 26,075
{2} Clearing AcTe 100.06 - 17 1,700 1 1,500
{3) Excavation, common C.Y, 0.40 -— 674,000 265, 600 &74,000 269,600
{L) Excavation, rock {shale) C.X, 0.50 - 63,500 38,100 85,500 39,300
(5) Bacifill, structural C.X. 1.50 — ish, 500 67,200 47,500 71,250
{t) Triiling ano grouting anchor holes LF, 2,25 — 1,410 3,173 1,10 3,177
(7) Line drilling 8.F.. 1.7% —_ 1,600 2,800 1,600 2,600
(§) Operating house L.F. - 30,000 30,000
(5) Concrete control tower G, X, 43,00 -— 1,680 ?2,’2140 1,720 ?3:930
{10) Concrete, tower base and transition c.Y. 12.00 — 4,132 132,224 4,240 135,680
(11) Concrete, conduit c.x, 23.00 - 4,960 114,080 5,080 116, 6L0
(12) Concrete, alab c.Y, 22,00 —_— 21,l50 §75 21,150
(13} Concrete, walls c.Y. 35.00 — 4,520 158,200 L,520 158,200
(LL) Concrete, brides o.x. 55,00 -—_ 24 13,475 2 13,475
{15) Cement Bbl. L] —-— 20,0060 100,000 21,000 105,000
{16) Steel, reinforeing Lb. 0.1} - 1,757,060 226,410 1, btg,000 245,570
(17) structural steel Lb. 0,30 - 57,000 17,100 43,000 168,500
{1b) Hanurailing Lb. 1.50 —_ 3,000 4,500 3,000 4,500
(1%) Metal, miscellanecus Lb, 0.40 -— 1,000 Lo 1,000 400
(20} Gratinps eand prills - Lb, 0,50 - £,000 2,500 5,000 2,500
(21} Spiral stajrway L.&, — 1,500 1,600
(22] Conduit liner Lb. 0.0 - 357,330 2il, 396 u34,000 260,400
(23) hubber water stop L.F. 3.00 - 1,300 3,900 1,450 L,L70
(2L) Water pages, tile L,F, 16,00 -— 98 1,568 G 1,560
{25) Gates-and operating equipment L.8. - 338,000 43,000
{2b) Electrical facilities L5, — 4,500 4,500
{27} niprap C.I. $.00 - L4, 200 25,200 L, L00 26,400
(28] Bedding [ L.50 - 1,540 ,930 1,540 7,020
{29) Drilling arain holes L.F. 2.25 — 590 3,002 910 2,0k
(30} Asphalt shale treatment 8.Y. Q.75 — 150 13 180 135
Subtotal - cutlet weorks —-— 1,501, 300 1,291, 71
Subtotel - Gans ‘9,555,118 10,826,L02 11,1930,4«':0
Cantingencies, 2Ui+ 1,671,615 2,173,558 2, L, 500
Total - Lams 11,100,066 13,060, 000 i, 100, 000
0E.0) Access road MNile 30, 000,00 0.25 7,500 0.25 7,500 0,25 7,500
Tal = heeond ross —343 —558 —5
© - & ¥ Ll 1
19.0) Buildings and prouwnds
1) HMaintenance buildings, cperators quarters L.S. 30,000 30,000 30,000
(2) Fower line to site mile 10, 000,00 0.25 2,500 0.2% 2,500 .25 2,500
() Water well and accesscries L.5. 26,000 26,000 26,000
(k) General cleanup, landscaping ' L.S. 20,000 20,000 20,000
(5) Visitor overlook facilities L.5. 20,000 20,000 20,000
Subtotal = buildings and grounda 98,500 98,500 95,§OO
Continpencies, 208+ 19,500 19,500 19 500
Total — Buildinps and grounds 115,000 114,000 115,000
20.0 rating eguipment
1} Stream pages L.5, 10,000 10,000 10,000
(2) Xadio facilities L.5. 11,000 i, 000 4, 000
(3} Government work boat L.5. - §,000 . §,000
(4) Evaporation and rain gages L.8. . 1,500 1,500 1,500
(5) Parm-typs tractor and miscellaneous small toola L.5. 6,800 7,800 7,500
(&) Sediment and derradatlon ranges L.5. - 20,000 20,000
{7) Office fwhiture and egquipment L.S. 3,000 3,000 000
Subtotal ~ cperating equipment 25, 500 L, 500 T, 500
Contingencies, 20EF 4,700 10,700 10, 700
Total ~ Operating cquipnent 50,000 25000 35,000
2¢.0) Preauthorization cost Lh, 000 — 44,000
{50.0) Enpineering and deaizm b&g, 000 934,000 1,000,000 '
st s J
{31.0) _Supervision and administration 940, 000 1,0%%,000 1,200,000
Subtotal — estimated Federal first cost - dam and reservoir g, 204, 50d 19,762,000 22, 4un, 000
1
TCTAL ESTTMATED FIRST COST OF FLOOD .
CONTRGL AMD/CH WATER OONSERVATION ‘ 16, 24,000 19,762,000 22, L, oo
E.
{1} Fee simple, including severance L.5. ‘ - um (1) 41,600
Contingencies, 2o$_t 8,400
Total - Land costs - - 50,000
b. land agquisition expense L.S. == - 2,000
Totel - Lands and demages - - 52,000
03.0) Reserveirg .
a. earing Acre 80.00 - - 625 50,000
Contingencies, 20& - - 10,000
Total - Reservolirs - - 50,000

{06.c} PFish and wildlife facilities

8. Accesd road L.3 - - 33,700
b. Parking areas L.8. - - 16,500
¢. Plenle facilities L.3. - - 25,400
4. Water supnly L.3. - - 21,200
e, BSanitary facilities L.5. - - 20,300
f. Boat leunching ramps L.5. - - 5000
g- Vegetetive improvements L.8. - 5,900
h. Sigos L.5. 2,000
Subtotal - fish and wildlife facilisies 125,000
Contingencies, b 26,000
Total = Figh and wildlife facilities — 155,000
£30.0)  Bogineoring snd demign - -- 15,000
1.0) Supsrvision and adminietration - - 18,000
Subtotal - estimated Peders) first cost -
gk and wildlife - - 300,000
C. FIRAT coét - RECREATION
[01.0) Tande smd dsmages
a. XLend copts
(1) Fee simple, Ineluding severance L.8. - - {2) o4, 300
.Comtingencies, R0%+ -- : 18,700
Total - land costs ——— 113,000
b. . Tand scquisition expense L.5, - - [£s]
Tata)l, - Lande snd damsges . - — 19¥,5060
{03.0) BRepmyvoira
B, Cleering o Acre 86.00 - .n 1,460 116,800
Contingencies, 204+ . - 23,200
Tote) - Reservolrs - 1£,OOO
{314.0) Recreation facilities
2, Access roads L.S. - -— 9,300
b. Parking areas L.5. - - 39,000
c. Plonic facilities L.S, - - 60,000
4. Water supply L.5. - - 50,000
&, Baitary facilities L.8. - - 47,000
£. Boat launching rasmpe : L.S. -- - 10,000
g+ Vegetative improvements L.3. - - 14,000
h. B5igns L.9. - I
EBubtotal - recrestion facilities - 000
Contingenciea i um —_— 61,000
Total - Recrention facilities - mr— )
0.0 neering and desl, - - 35,000
jg.o! Supervision and admindstration — - 42,000
Subtotal - estimeted Pederal first cost - recrestion - - 700,000
D, ESTTMATED NON=-FEDERAL FIRST COJT None Fone None
E. TOTAL - ESTYMATED PROJEST FIRST COST 16,244,000 19,762,000 23,454,000

l; Egtimated aa 120 acres fee ginple and the comversion of 130 acres fram flood eadement Lo Tee almple
Estimeted ma 300 acres fee simple and the comverdion of 310 acres from flood easement to fee simple
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BAN GABRIEL RIVER

WATERSHED
(July 1, 1961 prices).

[ 1 ) Single-purpose Single-purpeae T Multiple-purpose
Item + Unit ¢ Unit 1 flood control water conservation 1 7o kW
3 quantity 3 caat .y Quantity ¢ Cost Quantity 3 Cost 3 _Quantity Uost
ZERTIE DATA
'op ol dam, elevation B4T.0 863.0 878.0
Spillway crest, elevatlon B20.0 841.0 855.0
Lands, fae simple, acTes 1,200 14, 00 &,960
(Top control elevatlon) -— (836,0) (83%.0}
Landa, flood esgementa, acres 2,450 (1} U0 1, (1)
(Tep control elevation) {823,0) (BLl.0) ()
A
&, Land cosata
(1) Fee simple 1lands, improvements, and
severance damages L.S. [ 4 260,250 % 928,000 § 950,000
{2) Flood easement landa, improvements,
a) 8nG geverance damages k.5, 55&,%].0 11%,000 212,000
3) Resettlement relmburssment L.3. E, 20 18,000 %.0’00
Subtotal - land:g;sts ,2 1,0560,000 1, s , 000
Contingencies, + 123,6L0 160,000 i ﬁ,OOD
Total = Land cosis 9LT, %00 ,220,000 1, , 000
b, Land acquisition expense L.3. 2,100 80,000 86,000
Total = Lands and damages 1,002,000 1,300,000 1,150,000
{02.0) Relocations
&, Roads
(1) County roada Mile 23,100.00 5.5 220,000 8.0 184,000 11.9 215,000
{2) Roads to isolated sracts Mile 10,000.00 2.0 20,000 1.6 16,000 2.4
Subtotal ~ roads 210,000 200,000 299,000
b, Cemeteries and utilitiea
{1) Electric lines Mila 1,500.00 10.0 15,000 8.2 12,250 12,0 16,000
(2) Telephone lines Mile 13 250,00 Lo 5,000 3.0 3,750 L8 6,000
(3) Cemeteriea L.3. 000 35000 5,000
gubtotal ~ crmeteries nd utilities . 21,000 %
Subtotal - reloc;;iona ,000 721,000 3?' ;%
Contingencies, 2C%+ E‘S,OOO %,OOD
Total - Relogations 315,000 208, 393,000
{03.0) Roservoirs
@, HReservoir clearing Acre 80.00 - 2,000 160,000 2,000 160,000
Contingencies, 208+ = 2,000 32,000
Total = Regerveirs e 192,000 192,000
20) Dams
&. Embankment
{L) Diversion and care of water 1.8, 26,075 26,075 26,015
{2) Clearing and grubbing 200,00 39 7,800 N 10,800 &5 13,000
(3} Excavation, stripping 0,25 &2,000 15,500 32k, 000 81,000 104,000 26,000
¢L) Excavation, commen 0,30 280,000 8L, 000 300,000 0,000 396,000 118,800
{5) Excavatlon, borrow 0.Lo 120,000 48,000 1,812,000 L8y, 800 1,225,000 190,000
(6} Random rock £i1l 0.08 2,086,000 166,400 3,210,000 256,800 3,325,000 266,000
(7; Select rock f£111 0.12 235,000 28,200 47,110 89,653 416,000 49,520
(8) Impervious fill 0,07 590,000 3,300 1,553,750 108,750 —
{9 Flexible base 3.50 3,220 11,270 5,80 20, 300 5,800 20,300
(10) Asphalt treatment 0,25 9,400 2,350 18, 800 L, 700 19,002 4,750
{11) Aseregats 6,00 170 1,020 350 2,100 -
%12) Timber guide posts 5.00 695 %,Las 500 2:,500 970 gggg
1%) Cofferdam 00
! Subtotal ~ embankment T31,190 1,205,067 1,025,155
b, Spillwsy Service spillway:
(1) Clearing Acre 150,00 g2 13,350 750 127 19,050
(2) Excavation, common 1. 0.30 282,000 84,600 15,500 i, 650 Lg5,000 136,500
{3) Excavation, rock c.t. 1.10 1,560,000 2,156,300 - 3,400,060 3,140,000
(L) Excavation, rock c.Y. 2.75 —_ 117,000 321,750 -
(5) Line drilling 5.F. 1,75 9,600 16,E00 13,600 23,800 8,600 16,800
f&) prilling and grouting anchor holes L.F. 2.25 1,600 3,600 2,100 4,725 1, 3,600
7) Concrete C.Y, 22,00 360 1,520 — 360 7,920
(B) Concrete, slab c.X, 20,00 e 1,040 20,800 -
(9; Gonerete, walls .Y, 35.00 _— i, 010 140,350 _
(10) §teel, reinforcing Lb. 0,13 26,000 3,640 1,750,000 227,500 28,000 3,640
{11} Structural backfill £,1. 1.50 - 7,800 11,700 —
{12 ) Drilling drain holes L,F, 2,25 - 730 1,643 ——
(13) Cement Bbl, 5.00 150 2,250 19,500 57,500 Lsa 2,250
(1b) Pipe railing b, 1.50 - 3,100 11,650 —
(:LS; Hiprap c.1, 6,00 - 3,800 22,800 ~—
{16) Bedding C.Y. L.50 - 1,300 5,850 -~
(17) Concretw, conduit 6.X, 28,00 - 7,525 210,700 -
{18) Concrete, intske and base G.Y, L5.00 —_ 3,025 136,128 -—
(19) Rubber water step L.F. 3,00 — 1,400 4,200 -
$20 Service gates and stands Ea. 7,500.00 -— 2 15,000 —
21) Presaure pipe L.F. 20,00 - ilhe) 16,800 ==
Subtotal - spillway 2,280, % 1,871,953 EREERED
c. Outlet works Emergency aplllway:
(1) Diversion and care of water L.5. 14,500 14, 500 1, 500
(2; Olearing Acre 100.00 L Loo 88 8,800 b Loo
ga Excavation, comuon c.I, 0.k 15,000 &,L00 228,975 89,150 16,000 §, 400
L) Excavation, rock c.Y, 2.15 17,800 131, k50 — 47,00 131,450
{S) Excavation, rock c.Y, 1.0 - 1,460,000 1,628,000 -_
(4) Backfill, structural C.Y. 1.50 4,800 7,200 - Iy, 800 7,200
(1) Drilling and groubing anckor holes L.F, 2,25 1,300 2,525 1,600 3, 1,300 2,925
gﬁg Line drilling S.F. L75 13,300 23,275 9,800 16,800 13,3C0 23,23
9) Operating house L.5. 29, — B
(10) Concrete, control tower c.Y. L2.00 2,210 ‘95,030 - 2,980 228,140
(11) Goncrete, tower base and transition c.X, 32,00 2,170 65,440 - 2,170 69,140
(12} Concrets, conduit C.Y. 23,00 1,7L0 40,020 — 2,470 56,810
(13) Concrete, alab c.X. 22,00 b0 9,680 360 7,920 4o 9,680
(1) Cencrete, walla c.Y. 35,00 1,70 60,500 1,700 59,500 1,740 £0,900
{15 Cénecrete, bridge c.Y. 55,00 &6 3,630 _ 92 5,060
(16) Oement Bbl. 5.00 10,520 2,600 - 12,300 81,500
{17} Steel ,reinforeing 1b. 0,13 957,000 124,110 253,000 32,850 1,265,000 164, 150
(16) structural steel Lb, 0.30 57,000 17,100 - 97,000 26,100
{19) Hemdrailing Lb. 1,50 1,350 2,025 - 1,870 2,805
{20) Metel, miscellaneous Lb. 0,40 1,500 -— 1,500 800
(21) Gratings end grills Lo, 0,50 2,000 1,000 - 2,000 1,000
(22) Spiral stairway L.5. 1,600 - —
(23) Conduit liner Lb. 0.4 200,000 120,000 - 200,000 120,000
(2l;) Rubber water stop L.F, 3.00 ] 1,860 -— 800 2,400
(25) Water gages, tile L.F. 1600 130 2,080 22 Loo 150 2,560
(26) oates and operating equipment L.S. 220,000 - 220,000
(27) Blectrical facilities L.8. 2000 — 5,000
{28) Riprap c.1. 6,00 2,600 15,600 — 2,600 15,800
{25) Bedding [ 450 50 1,275 - 950 L, 275
an) Drilling drain holes i.F. 2,25 1,300 2,525 — 1,300 2,928
31) Asphalt shale treatment 8.1, 0.75 7 2 == 700 = iEEE
Subtotal - outlet works 1 10 1,062, 000 1,17 ,; Q
Subtotal = dams N L,335,111 s 134,23
Contingencies, 20%r 8,140 890, 82 1,22??65
Total « Dama 550,000 230,000 T, 360,000
08,0 cceas road Mile 30,000,000 0,61 18, 300 0, b 13,200 RN 13,200
Contingencies, 0%+ 700 800 z,Bog
Total - Access road y 000 10,000 15,000
19.0) Blilldinga and grounds
(1) Maintenance buildings, operators quarters L.Bs 30,000 30,000 30,000
(2) Power line io site Mile 10,000,060 0.61 6,100 O.kh L, 400 Q.ik 4,400
(3; Water Well and accessories L.3. 26,000 26,000 26,000
EJ;) General cleanup, landscaping L.8. 20,000 20,000 20,000
Visitor overlook facllities L.5. 20,000 20,000 20,000
Subtotal = buildé;gﬁ and grounds 102,100 100,630 100,605.60
Contingenciea, 20%+ 20,900 20,600 20,800
Totsl « Buildings and grounds , 123,000 321,000 1,000
20.0 erating equipment
1) Stream gages L.5. 10,000 30,000 10,000
2) Radio facilities L., 4,000 4,000 &,000
{3) Government work boat L.5. — §,000 8,000
(4) Evaporation #nd rain gages L.8. 1,500 1,500 1,500
(5) Parm-type tractor and migcellaneous small tools L.8. 3,000 6,800 6, 800
(6; Sediment and degradation ranges L.5, w— 16,000 16,000
(7} Office furniture and squipmerntt L.8S. 3,000 000 3,000
Subtotal = opera&ing equipment 1,500 1,9, 500 9, 300
Coptingencies, 208+ é, 00 700 9,700
Total - Gperating equipment 3 L, 000 g, 000
(29,0) _Premthorization cogt 10,000 o 10,000
(30,0} Engineering and design 428,000 438,000 611,000
£31.0)  Supervision and administration g%,ouo 000 000
Gubtotal - estimated redergl first cost — dam and reservoir , $U0, 000 5 160, GO0 11,010,000
TETAL ESTIMATED FIRST 0OST OF FLOOD CONTROL,
AND/OR WATER CONSERVATION 6,940,000 8,160,500 11,010,000
B, FEDERAL FIRIT OO = FISH ARD WELDLTFE
a. Land eosts
(1) Fee simple including severance L.8. -— - {2) 19,100
Geptingenclag, L.8. - -
b Total « land costs - - 23,000
. Lend ecquisition expense 5L.8. o= - 1,000
Total = lands and demeges - - 2k, 000
]OQ.OE EResarvoirs
2. (learing Acre 80.00 - - [1:5] 38,400
Contingencies, 204+ - == 5,600
Totel « Regervolrs - - | 000
(06.0) Fish and wildlife facilities
a. Ancess yoads L.8, - - 32,700
b. Parking aress L.8. - -~ 8,000
c. Plendie faeilities L.B, - - 13,000
d. Weter supply L.8. - - 10,000
a. Sanitary facilities LiaB. — - 10,000
f. Boat launching remps L.8. - - 2,000
g. Yegetative improvements FaBa - - i,%
n, Signa L8, = -
Pubtotal = fieh and wildlife facilities . - B, 700
Contingencies, 20%+ - - 16, 300
Total = Fish and wildlifie factltties an —- ,000
K neering and {esi - - 13,800
(31.0) Supervision end edministraticn = - 18,200
Subtotal - eghimated ral first cost -
fieh and wildlife - - 200,000
0, FEDERAL FIRST COST - RECREATTON
a. ]éa:)ll eogts
1) Fee eimple including severstce L.8. - L)
Comtingencies, L.5. - — (3) i‘:’lw
Tetal - land costs —— —_— —ﬁ‘%
b. Land sequisitfon expense L.8. - - 2000
Total - Lands and damages -_— — _"—'ﬁ‘:o_oa
03.0} Reservolrs 5,
e, Clearing ' Acre 00 - -
{oningenciss, 206+ % - - 1,600 lgg'g
Total - Repervoirs — ——e—— —-—m
»
;Lh.:c! Becrestion factlities
Be cass roads L.8. - -
b. Parking areas L.S. — - g'm
¢. Plonle facilities L.5. - - #3000
d. Weler supply L.8. — — 33’000
e. Sanftary facilities L.8. = = 2000
f. Boat launching ramps L.9. -— - 33,000
g£. Vegetative improvaments L.8 . - 1;’000
h. Sgns L.8. - - + 300
Subtotel = recreation facilities -— -
Cantingeuctes, 20%+ - - 0
Total = Recreation facilities gl —_— "—ggg'%
»
0 neering and das: - - 365,000
»
0 rvision and adudnfstration - e 1,000
Subtotel - estimeted Federal first cost = recreation - = —ED.05
td
D. ESTIMATED NON-FEDERAL FIRST COST Fona Hona Nons
E. TOTAL - ESTTMATED PROTECT FIRST COSY 6,940,000 8,160,000 11,810,000 -

§

2

!

Includes 300 acres of flood ersememt on Middle Fork of San Gebriel River for splllwey discharges

Egtimated as 60 acres fee simple and the converafom of 60 mzres from flood

eavemtnh 14 Iea pimple

Eotimated as 205 scres fee sinple and the conversion of 200 acres fram flood eamsemont to fee sinple






89982 O-62 (Face blank p. 128) No. 5

DEPALLED ESTIMATE OF FIRST CodT
FLAN 10B - SOUIH FORK RESERVOIR
WATERSHED

TABLE 23

SAR OABRTEIL. RIVER
{7y 1, 1961 prices)

. T 3 Singla-purpose [} Single-purpose T Multiple~purpose
Item :  Unit 2 Unit 2 flood control 3 water congervation 1 FPC,WNC,FW. & R
s guentity » cost s Guantity = Comt r__ GQuantity < Cost ¢ Geantity Cost
PERTTNENT DAT,
Top of dam, elevation 876.0 872.0 ggg'g
Spillway crest, elevation gs8.0 Blg,0 -2
Lands, fee simple, acres o0 gﬁ;sg (gﬁ?ng
(Top control elevation} - (85.0) 500
Lands, flood casements, acres 1,035 5 g (663.0)
{Top control elevation) {820.0) (852.0) '
A.
1) Fee simple landa, improvements, and
@ aaverince danagea ’ L.5, ] ¥ 172,500 § 783,600 ¢ 806,250
(2) Flood sasement lands, improvements
&nd geverance uamaées ! L.8. 180,875 99,000 1??,3%3
(3) Resettlement relmbursement L.5. 22000 ———53‘-91199
Subtotal - land costs B 3300 $ee
Gontingencies, A5&+ _EE%LLE TSF a0
Total < Land sosts” 08, 700 1,021,000 1,125,000
b, Land acquisition expense LS. _E_é_;_z 300 3,00
Total ~ Lands and damages 52,000 1,070,000 1,170,000
02,0) Relocations E
a. Reoads (County Mile 10,000.00 1 10,000 2.8 26,000 3.7 37,000
b, Cemeterjes and utilities
(1) Electric lines Mile 1,500,00 2 3,000 3.3 5,000 L1 7,050
(2) Genstaries LS. — 0% 21000 000
Subtotal - ¢emeteries and wtilities ___?_0_@ ﬂ"w 10,050
Subtotsl - relocations 1 ,gg 3,{!%‘3 B,O g
Contingencies, 20%+ — 3,000
Total = Relocations 15,000 15,000 “Goo
{03.0) Fegerveirs F
A, Reservolr clearing Acre 80.00 —_ 1,500 lgﬁ,ggg 1,700 151?,883
Contingencies, 20%+ = 1
Tetal = H,eser:voirs - lEE,DOD 153,000
04,0} Dans
a, Embankment .
(1) Diversion and care of water L8, 26,075 26,075 25,075
(2) Clearing and grubbing Licre 200.00 ib T,200 3k 6,800 ¥ 7,800
(3) Excavation, comnon c.Y. o3 158,60 59,580 208,000 62,400 232,000 69,600
(L) Excavation, borrow c.X. o.lo 1,686,000 674,400 1,106,500 L2, 640 1,970,000 758,000
(5) Randop reck [ill CX. 0.08 709,450 6,760 2,290,000 183,200 829,000 56,320
(6) Select rock fill .Y, 0,12 199,400 23,928 183,000 21,550 233,000 27,560
(7) Impervious 11l c.Y, 0.07 1,664,500 114,515 1,73u,000 121, 380 2,0L0,000 142,800
(8) Flexible base C.X. 3,50 " 6,580 1,7 6,178 2,200 7,700
(%) Asphalt treatment Gal. 2.25 ?,E]i;ﬂ 1,968 5,500 l,g'ﬁg 9,§(8)g i’g({-})g
(10} Aggregate C.Y. .00 O S00. S0 3
(11} Timber guide posts Ea, 5.00 Lo 2,000 38k 1,920 Lé6 2,330
(12) Cofferdan L.5. 7,600 500 _ga_‘%’
Subtotal ~ embankment 983,505 ) 1,148, 5
b, Spillvay Service spillways
(L) Care of water during sonstruction L.5. “ 4 ELS \ lluzgg " ;-hSO
{2} Clearing here 0.00 0 A
(3) Excavatlon, common c.I, 0,30 1L0,000 hzjooo 13,500 4,050 140,000 42,000
L} Excavation, rock c.Y, 1.10 965,000 1,061,500 - 565,000 1,061,500
ES) Excavation, rock oY 2.7% 7L,000 203,500
cavation, ro X, . o ' ) -
{6) Line drilling §.F. 175 5,000 10,500 &, 600 11,550 6,000 +10,500
(7) Drilling and grouting anchor holes L.F. 2.25 1,000 2,250 1,600 4,050 1,000 2,250
{8) concrete c.Y. 22.00 3,00 Tu, GO0 -— 3,400 74,800
(9) Concrete, slab [+ 20,00 - 950 13,000 -
(10) Concrete, walle c.Y, 35.00 -- 2,335 81,725 ==
(1l) steel, reinfeorcing ib. G.13 57,000 1,410 1,130,000 146,900 57,000 7,40
(12} Structwal backfill .Y, 1,50 - 21,000 36,000 -
(13) Drilling drain holes L.F. 2.25 -- 1,200 2,700 -
(14} Gement Ebl. 5.00 4,250 21,250 12,000 63,000 4,250 21,250
(15} Steel, structural Lb. 0,30 — 20,000 6,000 -
{16) Pipe railing Lb. 1.50 - 2,600 3,900 -
(17) Riprap c.Y, 6.00 . 1,500 9,000 —
(18} Bedding C.Y. L.50 -— 500 2,250 -
£1%) Concrete, cenduit c.Y. 28,00 - L, 435 124,180 -
(20} Concrete, intake and base G.Y, 15.00 - 2, 300 103,500 -
] 3 »
{21) Rubber water atop L.F, 3.00 - 9%0 2,970 -
€22} Service gates and stands Ea, 1,500,00 - £ 15,000 —
{23) Pressure pips L.F, 20.00 == 720 1k, 00 -
Subtotal ~ spillway 1,22&,1@ 9, l,ZEE,lﬁ
¢. Outlet works Emergency spililway: B
(1) Diversion and care of water L.5, 14,900 - 1u,900
{2) Clearing Acre 100,00 400 L7 4, 700 L 4o
{3) Excavation, common c.X. 0,40 45,500 €, 360 147,000 . E8,600 15,900 6,360
(L) Excavation, rock C.Y. 2,75 01,600 130,900 - 47,600 130,900
{5) Excavation, rock c.Y, 1,10 — 1,293,000 1,L22,300 -
(6) Backfill, structural c.Y. 1,50 5,000 7,500 - 2,000 7,500
€7) Drilling and growting anchor holes L.F. 2,28 1,300 2,925 1,000 2,250 1,300 2,525
(B) Line drilling 8.F, 175 13,400 23,450 6,000 10,500 13,400 23,450
(%) Operating house L.5. 29,660 - 29,660
{10) Concrete, control tower C.Y, 53,00 2,320 88,760 - 2,320 55,760
(11) Concrete, tower base and transition C.X. 32.0G 2,170 &%, 40 - 2,170 45,440
(12) Concrets, conduit c.Y, 23,00 1,850 u2,550 - 1,850 42,550
{13} Concrete, slab c.Y. 22,00 430 9,460 220 4,840 30 9, I
(1,) Cencrete, uajls c.Y, 35,00 1,780 62,300 - 1,760 62,300
(_11_2) Concrete, bridge £.7. 5;.0.0 Zg SB,ggg & :-—hm 70 53,5%)
Cenent, Bo3. .00 10,7 3, B0 280" 1 10,760 B0
517; 3teel, reinforeing Lbj' Q.13 978:000 12'!':1140 17,500 2:275’ 9?8:500 12‘3|‘j11;0
élﬁg Structural steel Lb. G.30 61,400 18,120 s 61,400 18,420
19} Handrailing Lb, 1.50 1,420 2,130 -~ 1,420 2,130
{20} Metal, miscellaneous Lb. 0.0 11500 "&50 - ligoo "0
%21; Gratings and grills Lb, 0.50 2,000 1,000 - 2,000 1,000
22) Spiral stairway L.S. 1,600 -— 1,600
(23} Rubber water stap L.F. 3,00 680 2,040 - 880 2,040
(2L) water pages, tile L.F. 16.00 140 2,20 - 10 2,20
(25) Gates and operating equipment L.5. 220,000 - 220,000
(28) Electrical facilities L.5. 5 000 -- 51000
(27} Riprap C.Y. 6,00 2,600 15,600 -~ 2,600 15,800
{28} Bedding . c.Y. L.50 950 4,275 - 950 4,275
{29) Drilling drain holes L.F, 2,25 13,400 30,150 - 13,400 30,150
(30) asphalt shale treatment s.Y., 0,75 700 e - 700 ' 5ag
Subtotal = outlet works TG 1,507, 0 T o07, 5975
. - F-1%
i T o Rin:
L 3 Al 32, 359 1,692 &66 . 500
Total - Dams 3,840,000 35500, 000 L,TB’@':EOUB
08.0 ccezﬁ :gad 2ok Mile 30,000.00 0.368 11,400 0.57 17,100 0.8 11, 400
ontingencies ot 2. 800 0
Total - jocess road “oa0 zi,ooo Jj,ooa
19.0) Building and grounds
1; Mazntenance buildings, operators quarters L.s. 3,060 3
(2} Power 1ine to site L8 0.5 70 0.57 j%'?gg 0.8 Ji,ggg
(3) Water well and accessories L.5. 25,000 26,000 26,000
(L) general cleanup, landscaping 1.8, 20,000 20,000 20000
(5) Visiter overlook facilities L5 20,000 20,000 207 600
Swtotal - bulldings and Erowds R, 101, 760 53,500
Contingencies, 204+ 20, 200 20,400 20, 200
Total - Building and prounds ~TTHG 000 127, 000 20,000
20,0} Operating eguipment
1) Stream pages L.5. 10,000
{2) Radioc facilities L.S. 4,400 "o a0
{3) Government work boat L., — B,OOO B’UOO
() Evaporation and rain gages L.8, 1,500 1,500 1,500
(5) Farm-type tractor and miscellanecus small tools L.3. 2,000 Y ‘6’800
(6} Sediment and degradation ranges L.5. — 12,000 12000
(7) Cffice furniturs and equipment L.5. . 3,000 ;’000 ;O{JO
Subtotal —‘aperat.ing equipment _20-:% W _—E':-jbﬁ
Contingencies, 20%+ 4,500 700 9, 70U
Total - Qperaling equipment 25,000 -7%1@ W
{29.0) Preauthorigation cost 10,000 — 10,000
30.0) Enrineering and desipn 365,000 419,000 huo, 00u
{31.0) Supervisicn and administration L0, 000 L6, 000 2,000
Subtotal - egtimated Federal first cost = dam and reservoir » 220,000 , 220,000 ,h 0,000
TOTAT, ESTIMATED FIRST COST OF FLOOD CONTRCL
AND/CR WATER CONSERVATION 5,220,000 6,220,000 6,550,000
B. FEDERAL FIRST COST - FISH AND WILDLIFE
(C1.C) Tande and Jamages -
a. Iand coste K
{1) Pee simple including severanca L.8. - - 1) 18,500
Contingencies, R0%+ == - 00
Totel - Land coste .- - 22,200
t. Lend acqueition expetme L.8. — - 800
Totel - Lands and dnmages - - 23,000
(03.0) Reservoirs
e. Clearing Acre 80.00 - - 330 26,400
Contingeacies, 20%+ - - 5,300
Tota) - Reservoirs - - 31,700
(06.0) Fish & wildlife facilitles
a, Access roads L.8, - - 15,500
’
b. Parking areas L.5. -- - 10,800
¢. Plenie fecilities L.5. - - 12,000
d. Water supply L.8, - -— 6,800
‘¢, Boanitery facilitiss L.S. - - 9,300
£. Boat launching ramps L.8. - o 1,400
g.. Vegetative improvements L.8. - -— i,300
h. Signs L.8. - - $00
Subtotal « f1sh and wildlife - - 1,000
Contingencies, 204+ - - 12,300
Total - Fish and wlldlife - - 73,300
0 neering and desi [ - 10,400
.0) _Bu sion nlgtration -= - 11,600
Subtotal - estimated Federal firat cost = fish and wildlife - - 150,000
C, FEDERAL FIRST COST ~ RECREATION
{01-0) Lands and ﬁ pmages
a. I(.a:):ﬂ. costs
1) Fee simple Including severantce L.5. - -
Contingencies, 15%+ - — ) ig’%
Total - Land costs = —_— — 00
. Land acquisition expense L.8. - - ’ooc
Total - lands and damages plemy oy '—"gg"‘w
(03.0) Regervolra
2. Clearicg Acre ] -
Coutingencies, 20 = 1,163 EEgpeod
Total - Reservoirs e ___Jia_g,ﬁ
t
(14,0} Recrestion facilities ‘
&. Access roeds L.3. - -
b. Parking sreas L.8. - - ﬁ'%
e. Plenle facllities L.4. - - 39,000
d. Water supply L.8. - - 22’000
e. Samdtary facilities L.8, - - 30,000
f. Boet lsunching ramps L.S. - — h’SDO
g« Vegetative improvements L.S. - - 14'000
b. Sighs 5.8, - — ’ 000
Subtetel - recreation facllities — p— _Ql%ﬁ
f
Contingencies, 20%+ - w— 4 000
Totel -~ Recremtion facilities . = ~EEI. 000
1)
neering and des: - - 37,000
(3t.0) Supervision and administration 10,000
Juktotal - estimated Federal first cost - recreation e e W
D. ESTTMATED NON-FEDERAL FIRST CGST one Nona None
E. TOTAL - ESTIMATED PROJECT FIRST COST $5,220,000 #,220,000 $7,230,000

E

1
2

3

Estimated es 55 acres fee pimple end the conversion of 40 acres from flood easement ©o Tee simple
Estimated as 195 ecres fee simple and the conversion of 150 acres from flood easememt to fee simple






TABLE 22

VALUE OF PHYSICAL PROPERTY IN THE FLOOD PLAIN
SAN GABRIEL RIVER - MILE 4.0 NORTH FCRK
AND MILE k4.7 SOUTH FORK TO MILE 29.7

SAN GABRIEL RIVER, REACH 2

Item ,‘ Value

1. Agricultural property (11,905 acres) _
a. Improved land (5,619 acres @ $250 per acre) $1, 404,800
b. Unimproved grazing land (6,286 acres @ $175
per acre) 1,100,000
Total agricultural property 2,505,800
2. Transportation facilities '
a. HRellroads 711,500
b. State highways ' Lh6, 500
¢c. County roads 17,500
Total transportation facilities 1,235,500
3. Utilities ,
a. Electric power lines 4k, 000
b. Telephone and telegraph lines 31,500
¢c. Pipe lines 10,000
Total utilities 85,500
4. Urban property (372 acres)
a. dJonah (70 acres) _ 146,500
b. Circleville (5 acres) 40,000
¢c. Georgetown (297 acres) ' 494, 500
Total urban property 601 000 ;
TOTAL . $L, 506,800
TABLE 25
VALUE OF PHYSICAL PROPERTY IN THE FLOOD PLAIN
SAN GABRIEL RIVER - MILE 29.7 TO MILE 7.3
' SAN GABRIEL RIVER, REACH 1
Ttem Value
1. Agricultural property (13,784 acres)
a. Improved land (8,343 acres @ $250 per acre) $2,085,800
b. Unimproved)grazing land (5,441 acres @ $175
per acre 952,200
Total agricultural property 3,038,000
‘2. Transportation facilities (county roads) 450, 500
3. Utilities (telephone lines) 2,900
TOTAL $3,%491, 500
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TARLE 26

VALUE OF PHYSICAL PROPERTY IN THE FLOOD PLAIN
BERRY CREEK - MILE 6.7 TO MILE 1.1
BERRY CREEK, REACHE 1

Item Value
Agricultural property (834 acres)
a. Improved land (445 acres @ $250 per acre) - $111,300
b. Unimproved grazing land (439 scres @ $200 per acre) 87,800
Total sgricultural property 199,100
Transgportation facilities
a. Stete highways 207,500
b. County roads 37,100
Total transportation facilities $2L% 600
Utilities '
a. Electric power lines 21,100
b. Telephone lines 22£OO
Total utilities 23,800

TOTAL W’fﬁ)’d

130



TABLE 27

VALUE OF PHYSICAL PROPERTY IN THE FLOOD PLAIN
LITTLE RIVER - MILE 48.9 T0 MILE 15.0
LITTLE RIVER, REACH 2

Item Value
Agricultural property (33,585 acres)
a. Improved land (29,266 acres @ $200 per acre) $5,853, 200
b. Unimproved grazing land (4,319 acres @ $100
per acre) 431,500
Total agricultural property ,285,100
Transportation facilities
a. Railroads 2,126,400
b. State highways 868, Loo
c¢. County roads 525,400
Total transportation facilities 3,520,200
Utilities
a. Electric power lines 78,400
b. Telephone and telegraph lines 46,100
¢. Pipe lines 50,800
Total utilities 175,300

Urban property
a. Cemeron water-supply plant and

sewage-disposal plant 290,300
Total urban property 290; 300

TOTAL $10, 270,900
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TABLE 28

VALUE OF PHYSICAL PROPERTY IN THEFLOOD PLAIN
BRAZOS RIVER - MILE 317.9 TO MILE 249.9
BRAZOS RIVER, REACH U

Item Value
Agricultural property (157,424 acres)
a. TImproved land (129,992 acres & $200 per acre)  $25,998,400
b. Unimproved grazing land (27,432 acres @ $100
per acre) 2,743,200
Total agricultural property 28,741,600
Rural nonagricultural property
a. Sand and gravel plant 188,700
b. Churches and schools lS%ngO
Total rural nonagricultural property - 348,600
Transportation facilitles
a. Railroads 6,458,000
b. State highways 2,262,800
¢c. County roads 3,470,300
Total transportation facilitles 12,191,100
Utilities
a. Electric pover lines 346,600
b. Telephone and telegraph lines 260,600
¢c. Pipe lines 217,100
Total utilities EEE,BOO
Urban property (25 acres)
a. Hearne (72 acres) 176,500
b. Valley Junction (19 acres) 121,900
c. Tatsie (15 acres)} 95,800
d. Nicholas (17 acres) 98,700
e. Whites (17 acres) 118,300
f. Mumford (39 acres) 95,800
g. Steeles Store (16 acres) 220,600
h. Mudville (16 acres) 135,000
1. Simms (19 acres) 119,000
j. Law (10 acres) 110,300
k.

Stone City (5 acres)
Total urban property
TOTAL

37,700
~17329.600
$1:*%9’——3, 35,200
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TABLE 29

VALUE OF PHYSICAL PROPERTY IN THE FLOOD PLATN
BRAZOS RIVER - MILE 249.9 TO MILE 236.0
BRAZOS RIVER, REACH 5

B

Item Value
Agricultural property (37,972 scres)
a. Improved land (20,540 acres @ $200 per acre) $4,108,000
b. Unimproved grazing land (17,432 acres @ $100
per acre) l,£43z200
Total agricultural property ' 5,051,200
Transportation facilities
a. Raillroads 3,663,000
b. State highways _ 1k5,100
c. County roads ngngO
Total transportation facilities 3,943,000
Utilities {telephone and telegraph lines) - 168,300
Urban property (31 acres) :
a. Allen Farm (19 acres) 175,600
b. Rogers Plantation (12 acres) 46,500
Total urban property 222,100
TOTAL $10, 189,600
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TABLE 30

VALUE OF PHYSICAL PROPERTY IN THE FLOOD PLAIN

BRAZOS RIVER - MILE 236.0 TO MILE 157.5
BRAZOS RIVER, REACE 6

Item Value
1. Agricultural property (105,436 acres)
a. Improved land (67,769 acres @ $200 per acre) $13,553,800
b. Unimproved grazing land (37,667 acres & $100
per acre) 66,700
Total agricultural property 17,320,500
2. Rural nonasgricultural property
a. O0ilfield surface eguipment ASE,TOO'
b. Churches and schools 26,300
Total rural nonagricultural property 533,000
3. Transportation facillities
a. Railroads . 3,952,500
b. State highwaye 2,419,500
¢. County roads §%h2800
Total transportation facilitles 5 946,800
b, Utilities
a. Electric power lines 377,300
b. Telephone and telegraph lines 177,200
¢. Pipelines 205,%00
Total utilities 1,060,400
5. Urban property (16 acres) s
a. Navasota Ell acre§) 52,200
b. Courtney (5 acres 72,600
Totsl urban property 12k, BO0

TOTAL

$25,938, 500
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TABLE 3L

VALUE OF PHYSICAL PROPERTY IN THE FLOOD PLAIN
BRAZOS RIVER - MILE 157.5 TO MILE 70.8

BRAZOS RIVER, REACH 7

Ttem Value
1. Agricultural property (191,974 acres)
a. Improved land (123,202 acres @ $200 per acre)  $24,640,400
b. Unimproved grazing land (68,772 acres & $10C
per acre) : 6,877,200
¢. Irrigation property and equipment 725,600
d. State prison farms (buildings and
equipment only) 1,622,600
e. Levees 411,300
Total agricultural property 35,277,100
2. FRural nonagricultural property
a. 01l fleld surface eguipment 1,625,100
b. Churches and schools 400
: Total rural nonagricultural property 1,721,500
3. Treansportation facilities
a. Rallrcads 9,341,300
b. State highways 3,643,700
c. County roads 32%232800
Total transportetion facilities 16,964,500
L., Utilities '
8. Electric powver lines 1, 478,000
b. Telephone and telegraph lines 351,900
¢. Pipe lines 3,984,600
Total utilities 5,%1E,500
5. Urban property (453 acres)
a. BSimonton (46 acres) 235,100
b. Rosenberg {14k acres) 2,374,300
¢. Richmond (28 acres) 1,136,000
d. Crabb (13 acres) 21,800
e. BSugar Land (180 acres) 21,919,000
f. Emada (?2 acres)) 11k,600
g. Dewalt (20 acres 261, 200
Total urban property 26,062,000

TOTAL

$8%, 839,500
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TABLE 32

VALUE OF PHYSICAL PROPERTY IN THE FLOOD PLAIN

BRAZOS RIVER - MILE 70.8 TO MILE 0.0
BRAZOS RIVER, REACH 8A

Ttem Value
1. Agricultural property (315,429 acres)
a. Improved land (71,162 acres @ $200 per acre) $14,232,400
b. Unimproved grazing land (2hk4,267 acres @ $100
per acre) ' 24,126,700
e. Irrigation property and equipment 261.,200
d. State prison farms (buildings and
equipment only) 808,800
Total agricultural property 39,729,100
2. Rural nonagricultural property
a. 0Ll field surface equipment 5,583,800
b. Sulphur mine surface equipment 2,602, 500
c. Levees 5,805,000
d. Industrial water supply plant 507,900
e. Churches and schools 43,000
Total rural nonagricultural property lE,QEZ,QOO
3. Transportation facilities
a. Railroads 8,781,200
b. State highways 3,718,400
¢. County roads 4,992,700
Total transportation facilities 17,492,300
h., Utilities
a. Electric power llnes 1,091,300
b. Telephone and telegraph lines 556,200
¢. Plpe lines 2,254!500
Total utilitles 7,602,000
5. Urban property (1,064 acres)
a. Thompsons (30 acres) 148,000
b. West Columbia (73 acres) 2,311,600
¢. FEast Columbila (81 acres) 825,900
d. Brazoria (218 acres) 1,197,900
e. Lake Jackson (525 acres) 12,266,700
f. Jones Creek (137 acres) 1,044,200
Total urban property 17,7 n 300

TOTAL

$97,559,900
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TABLE 33

VALUE OF PHYSICAL FROPERTY IN THE FLOOD PLATN
BRAZ0S RIVER - MILE T70.8 TO MILE 0.0
BRAZOS RIVER, REACH 8B

Ttenm Value

Agricultural property (236,257 acres) .
a. Improved land (156,036 acres @ $200 per acre)  $31,207,200
b. Unimproved grazing land (80,221 acres

@ $100 per acre) 8,022,100
¢. Irrigstion property and equipment 1,596,400
d. Levees 232,200
Total agricultural property El,057,900
Rural nonagricultural property
a. Oil Field surface equipment 555,800
b. Sulphur mine surface equipment 7,328,800
¢. Churches and s-hools 52,300
Total rurel ncaagricultural property 7,933,900
Transportation facilities
8. Rallroads I, 260,900
b. State highways ' 3,654,200
¢. County roads 2,909,800
Totel transportation facilities lO,EEE,QOO
Utilities
a. Electric powe. lines 1,818,700
b. Telephone and telegraph lines . 387,600
c. Pipe lines 4. 357,600
Total utilitics 6,563,500
Urban property {743 acres) '
a. Juliff (16 acres) 101,600
‘b. Bonney (18 acres) 100,400
¢. Liverpool (14 acres) L5 560
d. Danbury (172 acres) 2,07k, 100
e. Chenango (13 acres) 108,800
f. Anchor (Q(acres) ) 2k, 700
g. Angleton {501 acres : 13,152,900
Total urban property 16,008,000
TOTAL $82,391,500
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APPENDIX IIT

ECORCHMIC BASE STUDY
REVIEW OF REPORTS ON BRAZOS RIVER AND TRIBUTARIES, TEXAS
COVERING SAN GABRIEL RIVER WATERSHED

INTRODUCTION

1. 'PURPOSE.- The purpose of the economic base study is to
determine the probable future development in the area subject to
flooding which is to e used in estimating the demage prevention
benefite creditable to the proposed plan of improvement. This
development and fubure growth is that which would be antlcipated
without any further flood contrel improvements in operation.

2. METHOD.- The development of an econcmic base study to
facilitate the appraisal of future growth depends in great part on
judgment and the availabillty of pertinent data. The economic factors
which represent the area are varied in character,and consist of
industrial, distributive, educational, agricultural, or a combination
of several types of economlc activity. In order to best represent
the current and projected characteristics of the ares being studied
in the Brazos River Basin, twelve representative economie indicators
were selected. These ars:

County population

Urban population

New construction

Value added by manufacture
Mineral production
Retall sales

Bank deposits

Per capits income
Highway trafiic

Yield per acres harvested
Rural level of living
Value of farm property

These rapresentatiﬁe economic indicators were then combined to repre-
sent the growth in three categories of flood losses: Rural nopagri-
cultural, urban and suburben, and agricultural.

3. The mural nonagricultural category of losses consists of
dsmages te highwavs, rellroasds, plpelines, telephone and telegraph
lives, power lines, oil fields; sand and gravel plants, and recrea-
tional areas. The following economic indicators were selected as
representative of rural nopagricultural losses:
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County population
Minseral productlion
Ketail salss

Banik deposits

Per caplta income
Highway traffic

4, Urban and suburban floocd losses are composed of damages to
industrial plants,comercisal bulldings and contents, residentisl and
personal property, public property, streets, utilities, and recreation
areag. The following economic indicators were selected as spplicable
to urban and suburban losses:

Urban population

New congstruction

Value added by manufacture
Per capita income

Retall sales

Hghway traffic

In both nonagricultural and urban and subazban -fIived loss categories,
the additional losses of interrupticon to traffic and communications,
cost of rescue work and policing, cost of combating disesse and insecis,
and cost of relief and care of flood victims are ilncluded.

5. Agricultural lossesg due to flooding conslst of crop demages,
less of livestock, land damage, fence damage, bullding and eguipment
‘losses, and orchard loas and deamage. Fleod losses in this category
are reflected in the followlng economic indicatore:

Rural level of living
Yield per acre
Value of farm property

6. The Brazos River Basin was divided into thres parts, Upper,
Middle, and lower. The division iz based on physlography, culture,
gnd future probable development of each area. The Upper part consgists
of Erath, Comanche, Hamilton, Bosque, Hill, Coryell, snd Lampasas
Counties. The area is basically agricultural and past records indi-
cate a continuance of this activity at a lesser rate of increase than
the State of Texas. The Middle section 1s composed of 12 counties:
McLennan, Limestone, Falls, Bell, Williamson, Milam, Robertsoh, lee,
Burleson, Brazos, Grimes, and Washington. The agricultural nature of
this ares, due to good solls, appears to be stable and wlll increase
in this economie field and probably will exceed the State agricultural
growth by the year 2010. The urban and suburbam afid nonagricultural
categories appear to continue at sbout the same rate to 2010. The
Lower Brazos is composed of Austin, Weller, Fort Bend, and Brazoria
Counties lylng in the Coastsl and Rolling Coastal Plains of the Gulf
Reglon. 'The southein part of this area is extremely dynsmic, and
progressive growbth in petro-chemicals snd industry is indicated.
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The nonagricultural and urban and suburban aspects show the highest
rates of growth of the three areas, with agriculture approximately

the seme as the Middle Brazos. For comparative evaluation, the econo-~
nic indicators of the three aress will be presented in absolute and
relative terms of current status and projected condltions. The
factors then will be grouped according to itypes of flood loss and
appiied to each of the areas.

FUTURE GROWTH FACTORS

7. COUNTY POPULATION.~ The year 1910 was the high point of
population in the Upper Brazos; from 171,604 in that year it decreased
to 104,427 in 1960, and it appears that the decrease will continue.

The Middle area indicates an increase of 15% from 1960 to 2010 which

18 the same rate of increase as was experienced from 1910 to 1960.

The lower counties had a 61,304 population in 1910 with a 132% increase
to 142,579 in 1960 and a projected increase of 110.4% to 300,000 in
2010.

COUNTY POPULATION

1960 2010 (£)
Upper 10k, ha7 84,000 .80
Middle 456,203 525,000 1.15
Lower 142,579 300,000 2.10

The factor of increase is the relative value of the 2010 value in terms
of the 1960 value. This factor (f) becomes the basls for expressing
the growth in economic terms. ‘ ' '

8. URBAN POPULATION.- The urban growth of the three sections, on
an absolute basis,is varied. The Upper area shows a TL.9% gain in the
period 1910-1960 but only 19.7% from 1960-2010. The Middle area shows
an increase of 211.6% in 1910-1960 but only 48.2% for the next 50 years.
The Lower area indicates extreme growth in year 19602010 of 232%
increase.

URBAN POFULATION

1960 2010 (£)
Upper 48,458 58,000 1.20
Middle 296,980 LLo,000 1.48
Lower 15,202 . 250,000 3.32

Q. NEW CONSTRUCTION.- These data are in the form of building
permits, principally from the towns and cities. The current data are
deflated to a 1960 basis by use of Engineering News Record, Building
Cost Index, 1947-1949 = 100 rebased to 1960 = 100. The Upper and
Middle areas Indicate nominal growth to 2010 while the Lower area,
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with a factor of 4.88 for 2010 over 1960, highlights the industriali-

zation progressing In that area. The annual rates of building permits
are as follows:

NEW CONSTRUCTION

1960 2010 (£)
Upper $2,171,000 $4, 000,000 1.8%
Middle 33,868,000 55,000,000 ° 1.62
Lower 8,190,000 40,000,000 4.88

10. VALUE ADDED BY MANUFACTURE.- 'The projections in this element
of economic growth are based on the number of people engaged in manu-
facturing activities and on production per employee. These are projected
and the product represents the value sdded by manufacture for 2010.

Value added is deflated to 1960 by use of the Wholesale Price Index {all
other than ferm products) B.L.S. - Statistical Abstract, 1960 and
Federal Reserve Bulletin. The results emphasize the growth of the

Lower area as opposed to the other two. Howewver, the Middle reglon,
while supporting a sound agricultursl complex, shows an increase from

$165,000,000 in 1960 to $630,000,000 annually in 2010. Comparisons are
shown 1n the following table:

VALUE ADDED BY MANUFACTURE

1960 2010 (£)
Upper $5, 300,000 $6,000,000 1.13
Middle 155,000,000 630,000,000 3.82
Lowver 290,000,000 2,10k, 000,000 7.26

1i. MINERAL PRCDUCTION.- The principal items in these data are
gas and oil. The absolute increase in the Lower region of $450,000,000
annual production far exceeds the dollar increase of the other areas.
However, on a relative 1960 basis, the increase amounts to 2.80 times
the 1960 annual production. The Upper and Middle reaches exceed this
increase. The data for annual production is deflated to 1960 by use
of the Index for Crude Material for Further Processing by the Bureau
of Labor Statistics. As is noted in the following table, the Upper area
exceeds In increase of production by 2010.

MINERAL PRODUCTION
(annual rate)

1960 2010 (£}
Upper $1, 360,000 $7,600,000 5.59
Middle 15,500,000 T4, 000,000 h.77
Lover 250,000,000 700,000,000 2.80
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12. EETAIL SALES.~ BRetall sales as an indicator are used in
nonagricultural and urban and suburban categories for flood losses.
It is applicable, in a general way, to business condltlons and recrea-
tional activity. The Upper part increased from $50,000,000 a year in
1940 to $110,000,000 annually in 1960, which is about one half of the
annuel growth to 2010 sales of $190,000,000. The Middle area for the
period 1960-2010 1s about 64% of the annual rate of increase for 1940-
1960. The Lower countles, starting with an absolute comparable to the
Upper counties, by 2010 approach the Milddle countles in annual sales.
The following data were deflated to 1960 dollars by using the Bureau
of Labor Statistlcs Consumer Index (all items):

RETATL SALES
1960 2010 [€9)]
Upper $110, 000,000 $190,000,000 1.73
Middle 490,000,000 935,000,000 1.91
Lower 162,000,000 720,000,000 . bl

13. BANK DEPOSITS.- While bank deposits do not reflect the
exact econcmic conditions of an ares, they are considered as being
indicative of the general economy over a period of time. Bank
deposits are in the nonagricultural category as btelng representative
of countywlde Financial sctivity. The Upper region, due to primacy
of agriculture; shows the least increase in this ecconomic element,
whereas the Lower sectlon shows 2010 deposits to he almost Five times
the 1960 figure. Current bank deposits on an annual basls were re-
based to 1960 by using Purchasing Power of the dollar as a mulitiplier,
where 1960 = 100. The table gives comparisons for growth in the
peviod 1960 to 2010.

BANK DEPOSITS

{annual)
1960 2010 {£}
Upper  $73,000,000 $87, 000,000 1.19
Middle 370,000,000 1,000,000, 000 2.70
Lower 111,000,000 540,000,000 4.86

ik, PER CAPITA INCOME.- It is considered that expendsble or
disposeble Income would apply to nonagriculturel and urban and sub-
nrban flood loss categories. The county data were deflated to a 1960
basis by use of Consumer Price Index (all items) as a deflator. The
Upper and Middle reglons show 167% and 172% increase by the year 2010,
The Tower ares 1s noted ss having a 220% increase for the same period.
This correlstes the relative high degree of urbanization projected
for the Lower counties. Income is tabulated as follows:
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PER CAPITA INCOME

1960 2010 {2}
Upper $1,350 $3,600 2.67
Middle 1,250 3,400 2.72
Lower 1,470 4,700 3. 20

15, HIGHWAY TRAFFIC.- This element is taken in consideration of
interruption and delay of traffic dve to floods. Since these are the
only available data on & county basis, they necessarily are the Basls
for all trafific. The data are the traffic counts on highways at the
county boundaries for a 2h-hour period. It is evident that adjoining
countlies wilill duplicate the count where thay joln; therefors; the
vatug ag an Indicator is relative. The Middle counties projection
exceeds the Upper and Lower for 2010. This is probably due to general
traffic movement Trom the highly industrialized Houston ares to the
northwest, and the greater nmumber of towas in the Middls countles.

The vehicle count can be approximated as 15% trucks and the remainder
as automobiles. The 2010 increase over 1960 is noted as follows:

HIGHWAY TRAFFIC

1.960 2010 j¢9]
Upper 80,410 152,000 1.8¢9
Middle 168,050 400,000 2.38
Lower 89,830 185,000 2.06

16. CROP YIELD PER ACRE.- Data for the current yleld of fleld
erops harvested inthe period 192L-1949 were deflated to 1960 value
by use of Index of Prices Recelved by Texas Farmers. Acvres of field
crops harvested was applied as a divisor and the yield per acre in
1960 dollars was obtained. In. the period 1920 to 1930 the Upper and
Middle areas exceeded the Lower in yield per acre; by 145 the Lower
counties produced $63 per acre as opposed to $3I7 for the other areas.
By 1960 a definite trend of increase is established for the Middle and
Lower while the Upper apparently has become static into the year 2CL0.
The tabular data indicate the disparity between the aress.

CROP YIELD PER ACRE

1960 2010 Lﬁl
Upper $34.50 $35.00 1.01
Middle 52.00 160.00 3.08
Lower 78.00 2L0. 00 3,08
17. ERUBAL LEVEL OF LIVING.- These indexes are messures of rela-

tive living standards between different areas and different periods of
time. They are based on percentage of fayms with electricity, percent-
age with telephones, percentage with automobiles, and average value of
products sold or traded In the year preceding the census. The current
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data from 1940 to 1954 for each area where extrapolated to 1960 then
rebased to that year as being 100. The 1940-1960 period shows the
Lover area comparatively lower than the other two but the trend has
a definite tendency to exceed these in the future. The Upper area
_shows a definite decline In the period 1950-1960 and projects to an
amount considerahly less than the other areas by the year 2010.
Following is the 1960-2010 data:

RURAL LEVEL OF LIVING

1960 2010 {£)
Upper 100 203 2.03
Middle 100 2l 2.4y
Lower 100 262 2,62

18. VALUE OF FARM PROPERTY.- This factor, due to basis of
acquisition, is used as a broad indicator. In many cases farm values
are optimistically high, in others the enumerator establishes values;
however, the data are sufficiently general in scope to be adcepted as
a slgnificant indicator of the agricultural conditions in an area.
The data from 1910 to 1954 establish a general trend for the three
areas which indicates that the Lower area, although comparable to the
Upper in early years, has exceeded the others in value per acre by
1940 and continues at a more accelerated growth into the future. The
value per acre includes all improvements and is deflated to a 1960
price level to give the following comparisons:

VALUE OF FARM PROPERTY

1960 - 2010 (£)
Upper $75.00 $38.00 1.17
Middle G5.00 175.00 1.84
Lower 143.00 335.00 2,34

19. RURAL NCUAGRICILIURAL. - The development of a projection
factor in this catagory of flood losses necessarily must include those
economic activitlsr outside of urban and suburban areas. Those acti-
vities previously mentioned in this category earlier in this report
are summated and reduced to a single factor by use of a geometric mean.
This 1s best expioined by giving the mean of the Upper Brazos rural
nonagricultural factor, or \Q/.Bxs.59x1.73xl.l9x2.67xl.89 = 1.90 which
is the n*! root of all the indicators multiplied successively. Since
the values for 2010 are divided by the 1960 values to arrive at the
factor for 2010, it follows that all values for 1960 become 1.00. The
tabulated data for this category are as follows:
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1960 2010 (£)
Population _ 10k, ko7 84,000 .80
Mineral Production $1, 360,000 $7,600,000 5.59
Retail Sales $110, 000,000 $190, 000,000 1.73
Bank Deposits $73,000,000 $87, 000,000 1.19
Per Capita Income $1, 350 $3,600 2.67
Highway Traffic 80,410 152,000 1.89
Geometric mean 1.00 1.90

b. Miadle Brazos Countles

1960 2010 ()
Population 456,203 525,000 1.15
Mineral Production $15, 500,000 $74,000,000 L.77
Retail Sales $490, 000,000 $935,000,000 1.91
Bank Deposits $370,000,000 $1,000,000,000 2.70
Per Capita Income $1,250 $3,400 2.72
Highway Traffic 168,050 400,000 2.38
Geometric Mean 1.00 2.38

¢. Lower Brazos Counties

1960 2010 [€9)]
Population 142,579 300,000 2.10
Mineral Production  $250,000,000 $700, 000,000 2.80
Retail Sales $162,000,000 $720, 000,000 4.4
Bank Deposits $111,000,000 $540, 000,000 L.86
Per Capita Income $1,L470 $4, 700 3.20
Highway Traffic 89,830 185,000 2.06
Geometric Mean 1.00 3.07

RURAL NONAGRICULTURAL

.a. Upper Brazos Counties

20. The 2010 factors represent increase in economic activity in
relative terms of 1960 values. By using a straight line development
into the future, the average growth for the years 1960-2010 will be
cbtained by multiplying the difference between the two factors by
405, This establishes the increase for the reriod on a present worth
basgis. This present worth of projected development is then added to
the present development of 1.00 and the final figure is appied to
1960 nonagricultural losses to obtailn the average annual equivalent
loss for the year 1960-2010 in terms of 1960 worth.

Example: Upper Brazos, nonagricultural
(1L.90 - 1.00) x .405 = .36
Annual Equivalent = 1.00 + .36 = 1.36
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SUMMATTON FOR ANNUAL EQUIVALENTS
1960 to 2010

Upper Brazos Middlé Brazos Lower Brazos
Nonagricultural 1.36 1.56 1.82
Urban and Buburban 1.27 : 1.4 2.17
Agricultural 1.15 1.58 1.69

APPLICATION OF FACTORS

21. DEVELOPMENT FACTORS.~ In the application of the development
factors derived above to the Brazos River Basin, a determination was
first made of the amount of average annual flocd damages occuring in
each of the three basic areas. It was found that 6 percent of the
damages occur in the upper area, 60 percent in the middle area, and
34 percent in the lower area. It was further determined that the
damages 1n the upper area are 85 percent agricultural and 15 percent
nonagricultural; in the middle area the damages are 2 percent urban
and suburban, 84 percent agricultural, and 14 percent nonagricultural;
and in the lower area the damsges are 1 percent urban and suburban,

84 percent agricultural, and 15 percent nonagricultural. Based on all
of these facts,the following computation was made:

Upper Brazos Ares

85% x 1.1

5= .98
15% x 1.36 =

Middle Brazos Area

2% x 1.ho = .03
84% x 1.58 = 1.33
14% x 1.56 = .22

1.58 x 60% = .95

Lower Brazos Area

1% x 2.17T = .02
84% x 1.69 = 1.42
15% x 1.8k = .28

1.72 x 34% = .58
Total Bagin 100% = 1.60
The resulting factor of 1.60 has been used %o project the future econc-

mic development for the entire area affected by the Brazos River system
of projects.
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INTRODUCTION
General

In a letter dated June 8, 1959, the District Engineer, Fort
Worth District, Corps of Engineers, asked for the views and recom-
mendations of the Public Health Service on present and prospective
needs for municipal and industrial water supply for Georgetown,
Taylor, and Granger, Texas. The Public Health Service was also asked
to determine the desirability of meeting these needs from the Laneport
project located at mile 29.1 of the San Gabriel River. At a meeting
held in the Southwestern Division Office of the Corps of Engineers
on December 22, 1959, the decision was made to base the study on
proposed M. & I. storage at two upstream sites on the North San
Gabriel and South San Gabriel Rivers instead of the Laneport site.
At the same time, it was decided that the scope of the study should
be broadened to include investigation of downriver needs for water
supply. As the work progressed, the desirability of approaching the
problem from a regiomal viewpoint became apparent.

This report, for the San Gabriel River, 1is one of a series
of three companion reports on projects being studied for the tribu-
taries of the lower PBrazos River. Other reports of the series will
be concerned with the Navasota River and Yegua Creek. These pro-
jects are related from a water supply standpoint, in that a common
market for municipal and industrial water will exist in the lowex
Brazos River Basin,

This study was made in accordance with the provisions of rhe
Memorandum of Agreement dated November 4, 1958, between the Department
of the Army and the Department of Health, Education, and Welfare, to
provide assistance in implementing the Water Supply Act of 1958.
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SUMMARY AND CONCLUSIONS

Summary

This report is concerned with questions of water
supply storage on the San Gabriel River, a tribu-
tary of the Brazos. Water requirements are given
in two parts -- namely, the local area in the San
Gabriel watershed, and the overall area of the
lower Brazos River Basin, from Waco to the Gulf.

The projected water requirements for the local

area, consisting of the cities of Georgetown,

Taylor, Thrall, and Thorndale are 8.2 mgd by the
year 2010. Of this amount, it is probable that the
2.7 mgd of projected need by Georgetown will be 2/

/supplied by ground water from the Edwards formation.

For the lower Brazos area as a whole, it is pro-
jected that about 1,102 mgd will be needed by 2010.

The aggregate firm yield from surface reservoirs,
existing and proposed, totals slightly over 510 mgd.
The maximum capability of ground water in the area
is unknown, but is believed to be on the order of
50 mpd.

The deficiency of supply to future demand indicated
above, is partially offset by the fact that the
figures represent gross takeout from sources, a
portion of which will be returned to the stream

for subsequent re-use. Nevertheless, additional
measures will be required to increase the dependable
supply if growth is to occur as projected. 1In

this connection it may be noted that a regulated
surface supply of 510 mgd is a small part of the
average annual runoff of about 4,600 mgd.

Conclusions

Storage for water supply, in the maximum amounts
which can be economically provided, should be in-
cluded in all projects planned for the lower Brazos
River system.

The quality of San Gabriel River water is satis-

factory for municipal and industrial wa - .r supply
purposes. The maintenance of acceptable stream
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quality in the main stem of the lower Brazos is

a problem which calls for careful attention by

the responsible agencies. Additional information
on this problem is needed and should be provided
by the studies now in progress for the U. S, Study
Commission - Texas.

Based on the economic analysis of a regional alter-
native plan for water supply, the average present
values of benefits are shown below the water supply
storage of the five reservoirs considered in this
study. Further details are given in the last chap-
ter of this report.

Average Present

Annual Benefits

Present Yield (¢/1000 gal.
Reservoirs Value (mgd) of Yield)
Stillhouse Hollow § 515,000 63 2.24
Somerville 414,000 34 3.34
North San Gabriel 284,000 19 4.10
Millican 826,000 226 1.00
South San Gabriel 120,000 11 2.99
Sum or Average $§2,159,000 353 1.68
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THE STUDY AREA

General Description

The two dam sites on the San Gabriel are located approximately
three miles west of Georgetown, Texas, on the North and South Forks
of the river. Their locations and the total area encompassed by this
study are shown on Figures 1 and 2, The boundary was chosen so as
to include the entire area which might be served, through one inte-
grated plan, from reservoirs in the San Gabriel River watershed,
Millican Reservoir on the Navasota River, Somerville Reservoir on
Yegua Creek, Stillhouse Hollow Reserveir on the Lampasas River, the
existing . Belton Reservoir on Leon River, and the enlarged lake Waco.
Probably the major water demand centers of this area will develop in
the vicinities of Waco and Freeport; therefore, it was decided to
make the length of the study area run roughly from Waco in the north
to Freeport on the southern coast. The east-west boundaries generally
follow the boundary of the Brazos River Basin with consideration being
given to the political boundaries which nearly colncide with this
bagin boundary. It was desirable to make the total study area bound-
ary follow county or precinct lines in order to facilitate the use
of U. §. Bureau of Census population data. '

The total study area includes Limestone, Falls, Bell, William-
gon, Milam, Robertson, Brazos, Grimes, Burleson, Washington, Waller,
and Austin Counties. Also included are portions of McClennan, lee,
Fort Bend, and Brazoria Counties.

The local area, as shown on Figure 2, includes those cities
immediately downstream from the reservoirs being studied. Speci-
fically, these cities are: Georgetown, Round Rock, Taylor, Thrall,
Thorndale, and Granger. Round Rock apparently will not need an
additional water supply source. The existing ground water supply
there seems adequate to meet all expected future needs. Granger is
excluded from the detailed determination of local water require-
ments because it was found that the population of this city has been
declipning and probably will continue to decline. The other cities
mentioned above were included in this study for two reasons: (1)
their apparent need for additional water supply sources beyond what
they have developed at present, and (2) the possibility that water
from the project(s) under study could be supplied directly to these
cities through a pipeline or pipelines. The relative locations of
the local area and the total study area are shown on Figure 1,
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Description of local Area

The San Gabriel River traverses the local area from west to
east where it flows into Little River, which in turn discharges into
the Brazos River. The maximum discharge of the San Gabriel River
was recorded by the U. §. Geological Survey on September 10, 1921,
at their gaging station 1 3/4 miles northeast of Georgetown; this
discharge was 160,000 cfs. The river has also been dry for periods
of three or four days' duration on several occasions. However,
these dry spells have been infrequent because the San Gabriel River
is spring-fed. The average flow in this river for the period of
1934-1957 has been 130 cfs. Several smaller streams (Brushy Creek,
Mustang Creek, and Turkey Creek) also cross this local area from
west to east.

The terrain ranges from hilly in the western portion to level
in the eastern part. The soil type varies from a thin limestone
goil in the west to a blackland soil in the eastern section,.

The climate creates an envirvonment favorable for the growing
of plants about 255 days per year.gl The mean annual temperature is
approximately 66 degrees and the normal annual rainfall of this area’
is approximately 33 inches.9/

The economy of the area is predominately agricultural. There
has been a steady decrease in the farm population, number of farms,
and cropland harvested. The farm population is decreasing due to
the increasing mechanization in farming. However, with relatively
greater profitability in livestock production, cattle ranching and
dairy farming are replacing field crop production.

With an increased national demand for livestock products,
the agricultural economy of the area is expected to stabilize and
the agriculture population will cease to decline and will level off.

The economy of the remaining area reveals signs of modest
development in the activity of industry and the extracting of min-
erals. Income to the area is derived from limestone quarrying,
the production of aluminum, a small amount of oil production and
coal mining. '

The aluminum plant depends on coal to produce its necessary
electrical energy. With abundant deposits of coal, a significant
increase in the number of mining employees will oecur; however, due '
to mechanization in this industry, the level of employment in mining
should stabilize by 1975. There will be a decrease in oil production
employees, caused by the depletion of oil deposits; therefore, the
total number of employees in these industries should show a decrease
in the future.
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With the presence of excellent livestoek production, the
potential for milk and poultry industries exists. These industries
may take advantage of the existing markets near the study area.

Transportation facilities in this local area are reasonably
good, but not exceptionally better than many other places in the
gtate. U. 5. Highway 81 runs north and south through this area,
while U, S§. 79 runs east and west. The Missouri, Kansas and Texas
Railroad Company and the Missouri-Pacific Railroad Company have
lines that run through this area. Commercial air transportation
by scheduled airlines is available in Austin.

The population of this area was approximately 30 per cent
urban in 1950. Urbanization has been increasing over the past years
and probably will increase in the future. This trend is partially
caused by the in-migration of people from the adjacent rural areas,
However, not all the population leaving the farms goes to immediately
adjacent municipalities; a portion of these people migrate to cities
outside this local area. This explains why the total population of
the area has been decreasing while the urban population (in absolute
numbers and percentage of total population) has been increasing.

The historical and anticipated populations for Georgetown,
Taylor, Thrall and Thorndale are shown on Figure 3. The expected
growth curves shown for Taylor, Georgetown, and Thrall were based
on historical growth, field investigations, and on projections 2,3
made by the Bureau of Business Research of the University of Texas
- for the city of Taylor and the Austin Trading Area. Thorndale's
population growth has been, and will be, affected by the aluminum
plant located nearby. During the construction of the aluminum plant,
the population of Thorndale was greatly increased. It is our opinion
that, with an ample water supply and because of the presence of the
aluminum plant, Thorndale will grow as depicted on Figure 3.

. Table 1 presents data concerning the present water supply
sources of the cities in the local area under discussion. Compari-
son of the capacities shown in Table 1 with the average daily water
requirements in Table 2 shows that the present facilities can nearly
meet the average daily demands. MHowever, during peak demand periods
these present facilities have been used to their full capacity and
will not be adequate during future droughts and other periods of high
demand. The Edwards limestone underground aquifer yields water of
acceptable quality for water supply, although somewhat harder than 1is
desirable. 1In contrast, underground water In the vicinity of the
other cities contains dissolved mineral constituents in concentrations
so high as to make it unacceptable without prohibitively expensive
demineralization.
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Table 1

Present Water Facilities ~ Local Area

Present Capacity
City Source ‘ (mgd) Quality
Georgetown 2 Wells | 2.16 1/ N(Q3>20ppm; high hardness;
(Edwards Limestone) T.S., Cl, and SO, are
acceptable,
Taylor 3 Wells 3.70 &/ High SO4; high F; high
(Trinity Sand) - T.S.; high Fe; Mg, Cl,
and NO, are acceptable.
Thrall 2 Wells .O6ll/ No data.

(Trinity Sand)
Thorndale Small reservoir Unknown No data.

Description of Lower Brazos River Area

The Brazos River flows in a general southeasterly direction
through this area to the Gulf of Mexico. In this area of the Brazos
River Basin, the terrain changes from rolling hills in the northern
portion to a flat coastal plain surrounding Freeport in -the southern
section. The slope of the river bed varies from approximately 1.2
ft. per mile near Waco to less than 0.5 ft. per mile near the Gulf.
The average flow over 35 years of record at Richmond has been 7,173
cfs, as measured by the U. §. Geological Survey. At Juliff, a city
below Richmond, the river has, at times, been dry due to heavy pump-
ing withdrawals. 14/ The records of both gaging stations reflect the
effect of regulation by upstream reservoirs.

Within the area, three major tributaries enter the main stem
of the Brazos River. Proceeding upstream in order of confluence,
these are the Navasota River, Yegua Creek, and Little River. The
San Gabriel is a tributary of Little River.

The table-like topography of the ared below Waco, along the
main channel of the Brazos River, does not afford economical reser-
voir construction sités.l3/ The flood plain has extensive agricul-
tural development, many highways, railroads, and communities which
deter the possible use of this area for reservoirs. For the above
reasons, the reservolirs, existing and planned, previously mentioned
as being possible surface water sources for the area, are located a
number of miles upstream from the major potential water customer,
that is, the industrial complex centered in the cit, of Freeport.
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. The lower Brazos area is characterized by a mild and fairly
uniform climate. The mean annual temperature varies from about 70
degrees in the coastal area to 66 degrees in the vicinity of WaCO.g/
From Wace to the Gulf Coast the normal annual rainfall varies from
approximately 33 inches to 47 inches.2/ The average length of the
growing season ranges from 260 days in the northern portion to 320
days near the coast.?

The economy of this area is based upon a wide variety of ac-
tivities. Agriculture is one of the most important activities and
is practiced, to some extent, over the entire area. However, it is
most prominent in the northwest and central portions of the study
area. The northeast section of the area, surrounding Waco, is under-
developed industrially, but potential exists.2/ The manufacturing
of furniture, apparel, paper, and rubber products also supports the
economy of the area near Waco. West of Waco, near Killeen, military
installations are an important factor in maintaining that area's
economy.g In the southern portion of the total study area, the basis
for the economy turns from agriculture to the mining of sulphur,
the production of oil and gas, oil refining, petrochemical plants,
and the extraction of magnesium from seawater.

The future growth of the economy of the area will depend on
the growth of its various segments. It is felt that the productivity
of the agricultural industry will become stable in the future, but
the number of agricultural employees will decrease due to further

mechanization in that field of endeavor.2/ It is probable that the
industries producing stone, clay, and glass products near Waco will

enjoy substantial growth because of the good base already present
and because of the availability of supplies of the raw materials
necessary for the operation of these industries. The manufacturing
activities in the Waco area may also show accelerated growth from
the already present base because of the expectation that the markets
for these products will expand. Farther south, in the area between
Rosenburg and Freeport, it is expected that the petrochemical in-
dustries will expand production tenfold by 2010 because of the plants
already located there and the plentiful supply of o0il and gas in

the area. The magnesium extraction could also grow, since all the
necessary materials for production are present locally.

Population projections were made for each of the four sub-
divisions (shown on Figure 1) of the total area. The projected
populations given herein include all people who live in organized
communities (which would have public water supply systems) and ex-
clude those living outside of such communities. The expected popu-
lation trends are shown on Figure 4.

In making thege forecasts, consideration has been given to
published documents,=2=’ historical growth patterns, and information
obtained in field investigations. They are, of course, influenced
also by the fgture economic growth just descrivced.
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PAST AND FUTURE WATER REQUIREMENTS
local Area

Table 2 and Figure 5, following, show the historical and
future water requirements of Georgetown, Taylor, Thrall, and
Thorndale. The 1958 usage shown was estimated by the city con-
cerned and includes nonindustrial water use plus industrial water
use where industry is present. The Public Health Service estimated
that these municipalities will have the following amounts of in-
dustrial water usage: Georgetown, 20 per cent of total requirement;
Taylor, 10 per cent of total; Thrall, no industrial water use; and
Therndale;, a constant 0.02 mgd of industrial water usage. The
domestic per capita consumption figures shown in Table 2 were ar-
rived at by projecting (for each city) from the present level of
per capita use to 180 gped, which was considered a common rate of
domestic usage for all these cities in the year 2010,

Table 2

local Area Water Requirements

Total Average

Domestic Daily Water Re-
City Population Use (gpcd) quirement (mgd)

Year 1958

Georgetown 6,000 - .789
Taylor 11,000 -— .987
Thrall 550 - 025
Thorndale 1,300 --- 044
Total 20,450 1.845 med

Year 1985.

Georgetown 9,300 155 1.800
Taylor 17,000 143 2,700
Thrall 390 115 .110
Thorndale 1,400 120 .190
Total 30,940 ' 5. mgd

Year 2010

Georgetown 12,000 180 2.700
Taylor 22,000 180 4 .400
Thrall 1,200 180 220
Thorndale 1,500 - 180 290
Total 39,700 §.210 mpd
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Lower Brazos River Aren

The municipal and industrial water requirements for this area
are shown in Table 3 and on Figures 6 and 7. The requirements are
indicative of gross intake by water users and do not reflect that a
substantial amount of the water used by upstream consumers will be

returned to the stream -- eventually to be re-used by downstream
users.

The gross requirements were separated into industrial and
nonindustrial water uses. Basic industries {the industrial water
users) are defined as those that produce on a relatively large scale
and sell their products outside the trading area in which they are
located -- thus bringing income into that area. Nombasic industries
(nonindustrial water users) are those which supply goods and services
only to residents of the trading area, and are supported primarily
by the respending of income generated by basic industries.

The projected industrial water requirements were obtained after
careful consideration of the growth potential in sixteen of the basic
industrial categories which use over 90 per cent of the industrial
water in the area. The present level of development in each category
was compared to development on a national level, so as to obtain an
indication of the relative share of the national market that each
category holds. Those industrial categories which have less than
their share of the national market were projected at a higher rate
of growth than expected nationally. Those categories which have
more than their share of the national market are expected to maintain
their relative percentage of the market in the future. Once a trend
in production was assumed for a particular industrial group, a trend
in water use was projected. 1In industries that are large water users
this trend, expressed as water requirements per unit of production,
was lowered in anticipation of more efficient water use (e.g., cooling
towers and other methods of cooling). Data collected in the field
were utilized in making these projections. In addition, trends in
production and water use as shown in Water Resources Activities in
the United States 15/ were studied.

The nonindustrial water requirements for this area were pre-
pared through the use of the previously mentioned projected popula-
tions and nonindustrial per capita water comsumption figures. An
average per capita use of 120 gpcd was used for the entire area in
1958 based on data reported to the Texas Health Department by
typical cities in the area.
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Table 3

lower Brazos River Area Water Requirements

Average Annual Water

Forecast Nonindustrial Requirement (mgd)
Population Use (gpcd) Nonindustrial Industrial
----------------------------- Year 1958~-cevmmrcc e mr e m e e
90,000 120 10.8 5.5
6,700 120 0.8 0.01
163,000 120 19.6 1.9
66,500 120 8. 181.0
326,200 Estimated Total Requirements, 1958 -~ 227.6 mgd
---------------------------- Year 1985--------recmcrm e nccccncc—eaa
143,000 i62 23.2 9.7
8,300 153 1.3 0.06
330,000 162 53.5 4.3
136,000 149 20.3 406.0
617,300 Estimated Total Requirements, 1985 - 518.4 mgd
———————————————————————————— Year 2010----rrrom e e e
213,000 180 40.5 13.0
10,200 170 1.7 0.2
660,000 190 125.4 7.3
260,000 165 42.9 870.7

1,143,200

Estimated Total Requirements, 2010 - 1,101.7 mgd
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WASTE DISPOSAL
Jocal Area

The wastes that are discharged from the municipalities in the
local area are primarily organic. They are received by Brushy Creek,
Mustang Creek, and Willis Creek, which are small tributaries to the
San Gabriel River. Granger discharges its wastes after treatment by
an Imhoff tank followed by filtration.l0/ Since Willis Creek flows
into the upper end of the proposed Laneport Reservoir, there is a
possibility that a localized pollution problem may develop where this
creek empties into the reservoir. Georgetown treats its waste by
the method of land irrigation 10/ and it is assumed that none of
these wastes will reach the San Gabriel River. Round Rock and Thorn-
dale discharge their wastes, after primary treatment,19/ into Brushy
Creek; it is felt that these wastes could possibly create a water
quality problem in Brushy Creek. However, the effect of these wastes
on the San Gabriel River probably will be insignificant. Taylor
treats its wastes similarly to Granger, 10/ and then discharges them
into Mustang Creek, which remains dry much of the time. Tt is ex-
pectad that no problem will arise from waste discharges of Taylor.

In the future, the municipal wastes discharged into the receiving
streams of the local area are not expected to deteriorate the water
quality seriously. The methods of waste treatment and treatment plant
operation may be expected to improve, leading to higher quality effluents
being discharged from these municipalities located in the local area.

lower Brazos River Area

Due to high concentrations of dissolved solids, principally
caused by salt springs and gypsum outcroppings located in the upper
reaches of the Brazos River, the water in the main channel is largely
unsatisfactory for municipal and industrial use upstream from Whitney

Dam. 13/ This point will be more fully discussed later in this report.

In the reach of the Brazos River between Waco and a point near
river mile 20 (which marks the approximate limit of upstream intru-
sion into the main channel by sea water) the disposal of treated or-
ganic wastes produced by the population in the area, and to some
extent by chemical industries, could degrade the water quality --
unless stream flows are maintained at a level where they are able
to assimilate the wastes. It is assumed that these organic wastes
will be treated for the removal of 90 per cent of the B.0.D. (bio-
chemical oxygen demand). Studies are now underway which will furnish
estimates of the amounts of water needed to maintain quality objec-
tives after the wastes are treated. These studies are beilng made
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as a part of a comprehensive consideration of water quality in Texas
intrastate streams for the U, 8. Study Commission - Texas. Water
quality data being collected by the Texas State Health Department
will be greatly utilized in these studies.

In the reach of the Brazos described in the preceding para-
graph, manufacturing is the most prevalent type of industry. The
existing manufacturing processes do not produce large amounts of or-
ganic waste. The mineral wastes resulting from future manufacturing,
which 1is expected to be in the primary metals, will (presumably) be
treated to such an extent that no adverse stream conditions will be
created.

The petrochemical industry is expected to expand tenfold with-
in the next 50 years along the Gulf Coast of Texas. The segment of
the Brazos River which will be affected by the large amounts of wastes
from this industry will be principally the area where sea water in-
trudes the fresh water of the Brazos River. The usefulness of this
water probably will not be impaired due to quality characteristics,
provided the organic wastes from the petrochemical industry are given
adequate treatment before being discharged to the river. This is
because a major portion of the water used in this area is for cooling
purposes for which it is possible to use a water with a relatively
high mineral content.

The foregoing statements are subject to gqualification in the
event that a salt-water barrier is built, to bring the high quality
fresh water channel closer to the coast. 1In that case, it would be
necessary to divert the industrial wastes to a separate channel.
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THE SAN GABRIEL RIVER
A5 A SOURCE OF WATER SUPPLY

Quantity of Water Available

The North and South San Gabriel Reservoirs can furnish a com-
bined yield of 26 cfs (16.8 mgd) or a combined yield of 47 cfs (29.7
mgd), depending on which of two possible construction plans is finally
adopted. It is estimated that the combined needs of Georgetown,
Taylor, Thrall, and Thorndale will be about 8.2 mgd by the year 2010.

The total municipal and industrial water requirements of the
entire lower Brazos River Area, as defined on Figure 1, are expected
to be 1,102 mgd by the year 2010. The existing and proposed water
supply sources for this area are presented in Table 4. The esti-
mated yields shown for -the surface water impoundments are from only
the water supply (conservation) storage volume included in each re-
servoir, A portion of the yields from this conservation storage
space 1is presently allocated to meet irrigation needs. It i{s in-
feasible at this time to estimate whether an increase or a decrease
will take place in the volume of water allocated to irrigation uses.

Table 4

Existing and Proposed Water Sources
Lower Brazos River Area

Source Estimated Yield (mgd)
Lake Waco (existing enlarged) 55
lake Belton (existing enlarged) ' 105
Stillhouse Hollow Reservoir (proposed) 63
San Gabriel River Project(s) (proposed) 30
Navasota River Project (proposed) 226
Somerville Reservoir (proposed) 34
Ground Water (present and future development) 50
Total _ 563 mgd

It can be concluded from comparing the expected total water
requirements of 1,102 mgd by 2010 with the total estimated yield of
563 mgd, that a demand exists for the maximum feasible amount of
municipal and industrial water supply storage that can be economi-
cally developed in the proposed project(s) on the San Gabriel River.
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Quality of Water

The chemical quality of San Gabriel River water is good at
present and should remain sc in the future. Data from the Texas
State Department of Health indicate that this water meets the Public
Health Service standards for drinking water with respect to the con-
centrations of total dissolved solids, chlorides, and sulfates. A
summary of analyses of these data is shown in Table 5.

Table 5
Chemical Quality - San Gabriel River

at Georgetown, Texas
(Period of Record - 9/6/57 through 10/19/59)

Total Solids Chlorides Sulfates

(ppm) (ppm) _ppm)
Maximum 426 40 3
Minimum 99 4 14
Arithmetic Average 321 25 24

The high mineral concentrations prevalent in the water of
the main channel of the Brazos River above Lake Whitney place severe
limitations on wsing it for municipal and industrial purposes. These
high concentrations are caused by salt springs located upstream from
Lake Whitney. Table 6 shows data collected by the U. 8. Geological
Survey. :
L/

Table 6

Chemical Quality ~ Brazos River Near Whitney, Texas

Mean Daily Weighted Average Concentrations
Discharge (ppm)
Water Year (cfs) Chlorides Sulfates
1948-49 1,566 242 172
1949-50 1,520 - 244 157
1950-51 840 437 260
1951-52 348 332 167
1952-53 141 209 112
1953-54 912 392 198
1954-55 997 374 205
1955-56 1,571 333 255

1955-57 6,213 126 96

173



As the water in the main stem proceeds downstream, water of
higher quality enters the main channel and dilution takes place. The
effects of this dilution water, from the tributaries, on the concen-
trations of chlorides and sulfates may be seen by comparing Table 6
and Table 7. The data shown in Table 7 are also from the Y. §.
Geological Survey.

' 1/

Table 7

Chemical Quality - Brazos River at Richmond, Texas

Mean Daily Weighted Average Concentrations

Discharge {ppm)
Water Year (cfs) Chlorides - Sulfates
1948-49 4,645 103 76
1949-50 5,783 87 58
1950-51 1,418 214 134
1951-52 1,820 35 54
195253 4,105 31 25
1953-54 2,727 127 72
1954-55 2,168 145 83
1955-56 2,185 260 185
1956-57 15,290 65 54

As shown by the comparison of Tables 6 and 7, the chemical
quality of the water in the main channel of the Brazos River improves
as the water moves downstream and is diluted by water from tributary
streams. Nevertheless, the concentrations of the chlorides and sul-
fates as far downstream as Richmond are still high enough teo pro-
duce water of medioccre to poor quality. Unless and until the up-
strezam sources of contamination are eliminated, the quality of Brazos
River water will remain at such a level as to make questionable a
decision to use this water for municipal and industrial purposes.
Studies made jointly by the Brazos River Authority, the Texas State
Department of Health, and the U. 8. Geological Survey have located
the sources of contamination., It is felt that water quality impair-
ment by these sources will be reduced and that the chemical quality
of the Brazos River water will improve in the future. This should
make possible the utilization of a substantial portion of the runoff
in the main stem, which averages about 1,100 mgd above Waco, Texas.
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VALUE OF STORAGE
General

The preceding sections of this report have shown the projected
water needs of the lower Brazos River area, and the physical feasi-
bility of meeting a part of the need by storage in the multiple-
purpose projects under study. The question of economic feasibility
leads to consideration of the monetary value, or benefits, of water
supply storage.

Efforts to approach this problem on the basis of market value
of water have been notably unsuccessful. The cost of impoundment is
typically a very small part of the costs of providing water service
experienced by a municipal water supply company. Attempts to assign
values for water in different uses encounter a wide diversity of uses,
For example, household usage alone ranges from drinking water (whose
value 1s immeasurable) to the recreational use of a lawn sprinkler
which is turned on, not because the grass needs irrigation, but so
that the children can play in it on a hot summer day.

It has been said that the limiting value of works constructed
for the improvement of water supply is the maximum amount prudent
users would be willing to pay for the improved or augmented service.
However, precise measurement of benefits on this basis is difficult,
if not impossible. The concept serves to place a ceiling {(based on
judgment) on the value of storage determined by the "alternative-cost™
method.

The Alternative-Cost Doctrine

The 1958 reportuii of the Subcommittee on Evaluation Standards
states: 'From an overall public viewpoint, a...water supply develop-
ment will be economically justified 1f it provides water to meet ex-

" pected needs at a cost not greater than the cost of the alternative
source that would likely be utilized in the absence of the project.”
Applied to the problem at hand, the stumbling block in this quotation
is the word "source'.

In the overall picture, it seems certain that the increasing
need for firm water supply in the lower Brazos Basin will first be
met by additional impoundments of the runoff within the basin. It is
not reasonable to assume that this water would be allowed to escape to
the Gulf while other water was imported from, say, the Mississippi
River. (This is not to be ilhterpreted as ruling out the possibility
of interbasin transfers of water.) .

Nevertheless, the alternative-cost principle may be applied.

Although there is considered to be no alternative water, there are
ways to impound it other than by multiple-purpose projects. Unless
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otherwise qualified in what follows, the word "Project" will mean the
system of five federal reservoirs, Stillhouse Hollow, Somerville,
Millican, North San Gabriel and South San Gabriel. In like manmner,
the word "Altermate" will refer to a hypothetical system of reser-
voirs which might, in the absence of the Project, be built for water
supply only.

Alternative Plan for HWater Supply

Meeting the water needs of the study area will apparently re-
quire the impoundment of water on each of the major tributaries of
the lower Brazos. TFrom a regional standpoint, no single reservoir
can be regarded as an alternate to any other, because all will be
needed. Hence the decision to look at all five together. The alter-
nate is comprised of five single-purpose dams, located at the same
sites as the Corps projects, each having a firm yield equal to that
of the project dam. These sites are not the only possible ones for
accomplishing the purpose, and validity of the method does not re-
quire that alternative sites be the same as project sites. They have
been selected for convenience, because of known physical feasibilicy,
and because detaliled information for analysis is readily available,

The Fort Worth District Office of the Corps of Engineers
furnished estimates of the cost of construction of each single-purpose
dam. Table 8 shows these costs and the corresponding annual costs,
The latter include operation, maintenance, amortization and interest,
using a period of 50 years and an interest rate of 3 per cent.

Each of the aforementioned annual costs is considered to be
the minimum annual benefit from water supply storage at the site,
from and after the date on which the gits micht first be needed in
the alternative plan.

Sequence of Construction

Although there is no reasonable doubt that all dams in the
system would be needed in less than 50 years, it is equally clear
that not all are needed now. For subsequent use, it is necessary to
assume a sequence of construction and date of first utilization of
each dam in the alternative system., Mathematically, there are 120
possible combinations of the five dams. Tyrial calculations to estab-
lish extremes indicate that a range of combined present values, on
the order of 20 per cent, would result from different combinations.

The problem of adopting a schedule of sequence and date of
construction involves a number of factors. There is a wide diversity
in the sizes of individual reservoirs, with vields ranging from 11
to 226 mgd. As might be expected, the unit cost per thousand gallons
of potential yield varies iaversely with the capacity.

176



89°1

000°651°28

1399

EYCEERT

10 ung

66°2 00" 1 o1y g ¥z
000°0Z1$ 000°928% 000°792$ 000 ¥I%g 000 ST1SS
0S%°0 #HL00 68L°0 888°0 000°1
Lz 01 8 y 0
(86T 0161 8961 %961 0961
z9°¢ Ge 1 81°¢ 9L°¢ %2°2
009 °492¢$ 000°0T1°1¢ 00%“65€8 000°99%¢ 000°S16¢
009" Lt 000775 g0v " 6¢ 800" 0¢ mmmqmﬂun
000°822 000°€50°1 000 1Z¢ 000 9¢y 000°SLY
000°098°CS  000°090°LZ$ 000 05T 8% 000°0ZZ°11¢  000°02T°ZTS
11 . 9zZ 61 g £9
(s) (v} (<) (¥ (1)
IEETED) UBST{{N 1oTIqes 911 TAISOg AGT10H
ueg yinog ueg Yiioy 3SMOYTTTIS

2 ?149%L

INIEA JUS891] pul £1505 JATIECUILTY

P1214 1ed
000°1/% UF siIysusg Juasaig

9NTep TENUUY JUSESIIZ

I030B4 YIioN Iuwasaag
P9ZITTI 1TIUQ saesg

po8 3ISITF 3O 129X

188 000“1/s7us) ‘s3s0) ITUQ
83507 [ENUUY pPauTquion

Isog K ® o [enuuy

(%€ @ sIeai (g)
3805 [eitdesn 1enuuy

dATIRUIAlTY 2soding
~-218uTg ‘isojy uollvnaisuwoy

pBu ‘pieIx

UOTIONATISUO) JO I2pLQ

177




The sequence which gives the lowest present (1960) value of all
future costs, iz that of scheduling dams in decreasing order of unit
cost, i.e., from largest to smallest size. However, it is believed
that this is not necessarily the sequence most likely to be chosen.
Building the largest dam (Millican) first would give the least favor-
able capacity factor (ratio of actual use to capacity) over the long-
est period of time.

At the opposite extreme might be a sequence from smallest to
largest size. Reference to Table & will show that the smallest, South
San Gabriel, would yield 11 mgd at a unit cost of 6.62 cents per thou-
sand gallons, It seems likely that this unit cost would be higher
than the ceiling which the prudent user, mentioned in the introduction
to this chapter, would be willing to pay. The engineer, making today
a plan for meeting future water supply needs, would probably feel that
it might some day be necessary to pay a price that high. But, more
than likely, he would defer that project as long as possible.

To a somewhat lesser degree, the foregoing statements would
apply to the North San Gabriel site. There, a reservoir to yield 19
mgd would cost 5.18 cents per 1,000 gallons. However, at this point,
another facet of the problem should be considered,

A decision to defer construction of the dam.on any one of the
tributaries would invelve the question of present need in the area
immediately downstream on that tributary. Detailed study of all such
local areas has not been completed at this writing. Local areas
which have been investigated are Georgetown and Taylor on the San
Gabriel, and Bryan-College Station and Navasota for the Navasota
River., The present, and probable future, needs of Georgetown and
Navasota can be met by ground water. Estimates of relative trans-
mission costs indicate that Bryan-College Station could obtain water
more economically from the main stem of the Brazos than from the
Navasota River.

This leaves the Taylor area, in which the ground water is too
highly mineralized for satisfactory use. This poses a problem for
Taylor for which no answer is readily apparent, unless storage can
be provided in one of the San Gabriel multiple-purpose reservoirs, at
‘a cost substantially lower than the figures of 5 to 7 cents per 1,000
gallons., Otherwise, it is believed that some expedient would be found
for meeting the relatively small needs of Taylor which would not re-
quire expenditure of several million dollars for a dam, For example,
good quality ground water is available (from the Edwards formation)
about eleven miles west of the city, Nevertheless, in consideration
of the local area needs, especially Taylor, the North San Gabriel
project has been inserted in the sequence for construction by 1968.
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Transiation of Alternative Costs to Multiple—Purpose'
Project Benefits

In spite of complexities and uncertainties, it is essential
to formulate an alternative plan for the objective of determining the
value of storage in the project. To this end, the sequence of con-
struction of the alternative dams has been assumed to be as indicated
in Table 8. The current year (1960) has been selected as the common
time base, to which all future benefits are ad justed.

- The adjustment of future benefits to present date was made by
the method of capitalized costs, as described by Woods and DeGarmo
in Introduction to Engineerine Fconomyl&/. Fundamental to the method
is the assumption that the physical life of a reservoir (as distin-
guished from amortization period) is indefinite, but would be longer
than 50 years. An interest rate of 3 per cent was used for discount-
ing. Superimposing the yields on a graph of future water require-
ments, in the adopted sequence, gives the date of first utilization
of each reservoir (see Figure §).

The combined present value of storage in the alternative plan
is about 56 million dollars. For a combined vield of 353 mgd, this
reduces to a unit value of 1.68 cents per thousand gallons.

It is therefore concluded that the present value (1960) of
annual benefits from storage in the several reservoirs of the project
will average at least 1.68 cents per thousand gallons of yield. Sug-
gested individual benefits which make up this average are shown in
Table 8.
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I. INTRODUCTION

Purpose and Scope

The purpose of this supplement is to update and revise certain
information presented in the original report.

These corrective measures became necessary when:

L.

4.

The non-federal interest rate used for discounting
and determining annual costs was changed from 3 to
4 per cent,

A structure at the Laneport site was added to the
plan which had originally called for just two re-
servoirs on the San Gabriel River.

A revised estimate was made of the amount of ground
water that municipal and industrial interests might
totally develop in the area by the year 2010.

The size and cost of the proposed Somerville project

.on Yegua Creek were changed.

The information pfovided herein is intended to revise only
those sections or topics of the original report which are related
to the four items mentioned above.
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II. ADDITIONS AND REVISIONS

Addition of Laneport Reservoir

_ Laneport Reservoir, as presently planned, will be located at
mile 29.1 of the San Gabriel River and will be able to furnish a
safe yield from its conservation storage of approximately 23 mgd
(million gallons per day). This 23 mgd, when added to the combined
safe yield of approximately 30 mgd from the two upstream projects
considered in the original plan, brings the total yield from the
proposed projects in the San Gabriel watershed to approximately

53 mgd. This additional yield also increased the total yield of
all the surface water impoundments considered as sources of supply
to the lower Brazos River Basin to approximately 539 mgd.

Revision of Estimate of Ground-Water Availability

A revision of the estimate of the ground water that might be
developed for municipal and industrial purposes became appropriate
when new data were made available from work now in progress for the
U. §. Study Commission - Texas. The original estimate was that on
the order of 50 mgd of ground water might be developed by 2010, for
the uses of municipal and industrial interests. It has become ap-
parent in the re-evaluation of the ground-water problem that 50 mgd
are presently developed for municipal and industrial purposes. It
is estimated that in the future on the order of an additional 65 or
70 mgd might be developed in the lower Brazos River area for these
uses. The future development of approximately 67 mgd would bring
the total to 117 mgd of ground water that might be developed to
help satisfy the requirements of municipal and industrial water users.

Revised Tabulation of Potential Sources

Table 4 of the original report (see page 15 of the original
report) has been revised to include the additional 67 mgd that might
be made available from ground water and the additional 23 mgd that
Laneport Reservoir could provide to water users in the lower Brazos
River Basin.

It can be concluded from comparing the expected rtotal water
requirements of 1,102 mgd by 2010, with the total estimated yield
of 656 mgd, that a demand exists for maximum feasible amount of
municipal and industrial water supply storage that can be economi-
cally developed in the proposed projects on the San Gabriel River,
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Table 4
{Revised)

Existing and Proposed Water Sources
Lower Brazos River Area

Estimated Yield (MGD)

Lake Waco (existing enlarged) 55

Lake Belton (existing enlarged) 105
Stillhouse Hollow {proposed) 63
San Gabriel Projects (proposed) 53
Millican Reservoir (proposed) 226
Somerville Reservoir {proposed) 37
Ground Water (existing development) 50
Ground Water (future development) 67

656

Revisicon of Benefits of Storage

With reference to the original report, the word "Project' now
means a system of six federal multipurpose reservoirs and the word
"Alternative' refers to a hypothetical system of six single-purpose
reservoirs which might, in the absence of the Project, be built for
water supply only. The six single-purpose reservoirs are considered
to be at the same sites as their Project counterparts. Also, they
are assumed to have the same firm yields as their Project counterparts.

After study, it now appears that an interest rate of 4 per cent
applied to the financing of a private, non-federal project is a more
realistic rate than the 3 per cent used in the original report. For
converting capital costs to equivalent annual costs, an economically
useful life of 50 years and a non-federal interest rate of 4 per cent
were assumed. Also the change from a rate of 3 per cent to a rate
of 4 per cent is applicable to the discounting procedures used herein.

The single-purpose alternative {(one of the six reservoirs com-
prising the Alternative) to the Laneport project has been added last
in the hypothetical sequence of construction of the Alternative be-
cause it has the highest unit cost of the three alternatives con-
sidered in the San Gabriel watershed and because of its low use fac-
tor {ratio of actual use to capacity) over the longest period of
time.
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The 67 mgd from future ground-water development has been
added in the hypothetical Alternative plan at a constant rate
over a period of approximately 32 years. This accounts for the
slope to the supply curve presented on the revised Figure 8. It
is concluded that municipal and industrial interests will have
completely developed this additional yield by the time that the
yield from the last reservoir in the sequence is completely uti-
lized.

Figure 8 has been revised to show also the changes in the
quantities of the firm yields from the various sources. Supéer-
imposing these yields on a curve of future water requirements, in
the previously mentioned sequence, gives the date of first utiliza-
tion of each reservoir making up the Alternative (see Figure 8).

Table 8 has been revised to reflect the change in interest
rate, the revised cost estimate and estimated yield from the pro-
posed Somerville Reservoir project, the revised ground water esti-
mate, and the addition of a structure at the Laneport site on the
San Gabriel River. The benefits from each of the single-purpose
reservoirs, which would begin being utilized at some date after
the year 1965, have been discounted te the year 1965, using an
interest rate of 4 per cent. Benefits attributable to each of
the single-purpose reservoirs which would be utilized in or before
the year 1965 have not been discounted. The discount periods
used have been changed slightly from those in the original report,
due to 67 mgd from ground-water sources being added to the sequence
at a constant rate.

The combined 1965 value of storage in the Alternative plan
is about 63 million dollars. For a combined yield of 379 mgd, this
reduces to unit value of 2,12 cents per thousand gallons of yield.
Individual benefits, which make up this average, are shown in the
revised Table 8.
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681

Table 8
(Revised)

Alternative Cost and 1965 Value

Stillhouse North San South San Sum or
Hollow Somerville Gabriel Millican Gabriel Laneport Average
Order of Construction (1) (2) 3 (4) (5) (6)
Yield, mgd 63 37 19 226 11 23 379
Construction Cost,
Single-Purpose .
Alternative $12,220,000 $11,100,000 $8,250,000 $27,060,000 $5,860,000 $20,800,000
Annual Capital Cost
(50 yrs @ 4%) 570,000 517,000 384,000 1,260,000 273,000 970,000
Annual 0 & M Cost 40,000 30,000 38,400 57,000 .37,600 40,000
Combined Annual Cost $ 610,000 $ 547,000 § 422,400 $ 1,317,000 $ 310,600 $ 1,010,000
Unit Cost ¢/1,000 gals. 2.66 4.05 5.09 1.60 7.73 12.0
Year of First Need 1960 1966 1970 1973 1990 1991
Discount Period 0 T 5 8 25 26
/Present Worth Factor 1 0.962 0.822 0.731 - 0.375 0.361
1965 Annual Value $§ 610,000 § 526,000 $ 347,000 % 963,000 $ 116,000 $ 365,000 $2,927,000
1965 Benefits in
¢/1,000 gals. yield 2.66 3.89 5.00 1.17 2.89 4.35 2,12
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INTRODUCTION

Authority

General authority for National Park Service cooperstlon stems Tfrom

the Park, Parkway, and Recreational Area Study Act of June 23, 1936.

The Fort Worth District Office of the Corps of Engineers requested,
in their letter of February 17, 1960, the cooperation of the National
Park Service in appralsing the‘recréation potentialities of proposed
Corps of Engineers reservolr projects. ?ursuant to this request, a
field reconnaissance of the proposed San Gabriel River Watershed was
made on February 29. Messrs. F. K. Mixon and F. E. Clary of the
Corps of Engineers Fort Worth District Office and Park Landscape
Architect Urban E. Rogers representing the National Park Service

made the investigation.

Purpose
This report presents an appraisal of the recreational potentials

of the proposed reservolr projects on the San Gabriel River Watershed.
The report alsc includes the type of recreation recommended for

development and an estimated monetary evaluation of recreatlon benefits.

GENERAL DESCRIPTICN

Location

The San Gabriel River Watershed, Brazos River Basin, currently under
gtudy, is situated in Willlamson County. Four resgervoir sites are
being investigated. Three of the sites, North Fork San Gabriel River,

Berry (reek, and South Fdrk San Gabriel Rlver, are on tributaries of
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the San CGabrlel River and located immediately west or northwest of
Georgetown. The fourth reservolr site, Laneport, is on the San Gabriel

River and 15 mlles east of Georgetown near Granger.

Federal and State highwaye in the vieinity link with farm roads to

provide ;access to and through the reservolr basins.

Purpose

The four proposed reservolr projects are heing investigatéd for flood
control and conservafion storage purposes. The Laneport site was
previously suthorized as a'multtpleﬁpurpose project but is under

restudy to reconsider alternate sites.

The following preliminary data were supplied by the Corps of Engineers:
(see following page)

The length of each stream inundated will vary depending on which plan
1s used. The approximate land miles of stream affected by the five-
year pool are as follows: Laneport Reservoir, 8 miles of the

San Gabriel River and 5 miles of Willls' Creek; 7 to 10 miles of the
North Fork San Gabriel River; 6 to 8 miles of the South Fork San

Gabriel River; and 3 miles of Berry Creek.

Phyeical Characteristics

Laneport Reservoir site is locatéd in the Blacklands prairie section
of Central Texas. The terrain is nearly level to rolling with a few

scattered trees along the river bank. The soils are dark and of
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£61

BESERVOIR SITES

i/ Does not include 50-year sedimentation

LANEPORT NCRTH SAN GABRIEL SOUTH SAN GABRIEL
MAXIMUM DESIGN W.S.
Elevation (ft.M.S.L.) 537.6 s5h1.1 8ha.k 870.0 8hhL.8 874.6
Surface Area (acres) ., 15,790 17,030 3,932 6,217 2,415 3,927
Capacity (acre-feet) =/ 400,700 458,000 158,400 298,820 91,790 186,980
' CONSERVATION STORAGE
Elevation (ft.M.5.L.) Lg3.0 506.0 780.0 832.5 792.5 843.0
Surface Area {acres) 2,890 5,800 1,095 3,185 830 2,320
Capacity {acre~feet) &(i 28,900 79,900 23,200 124,980 15,500 87,780
FIVE-YEAR POOL
Elevation (ft.M.8.L.) 507.0 515.0 795.0 839.0 803.0 847.0
Surface Area (acres) 6,040 8,070 1,535 3,

630 .1,050 2,527

Two plans are being considered for each site except Berry Creek.

It will not bte known which reservoir or combination of reservol
project 1s congressicnally authorized.

rs will be constructed until the

BERRY CR.

817.7
2,410
67,600

782.0
800
13,000

789.0
1,070



heavy clay texture and well adapted to crop production. Cotton,

graiﬁ sorghums, corn, oats, hay, legumes and peanuts are the principal
crops. Scenically the vally has little appeal other than the San
Gabriel River. Since the river is spring fed, any water impoundment

should bve of & high quality.

The three tributary sites are located approximately 15 miles west of
the Laneport site and in the Grand Prairie section of Central Texas.
This section is characterized by timbered slopes varying from hilly

to rolling land and has far more scenlc value than the Laneport site.
Pecan trees are found along the streams, and cedar, post oak, live ocak,
mesguite, elm and walnut trees are abundant throughout the area.
Ranching and stock farming are the main livellhood and cattle, sheep
and goats are the principal livestock. The production of cedar fence
posts and oll, the exporting of mistletoe, and the utilization of
limestone further enhance the econcmy. The fertile soilg, of lLimestone
origin, encourage native vegetation. These native plants provide good
game cover. The perennial flow of the spring-fed streams denctes the

quality of water anticlpated in any future reservolrs.

Climate _ o

e -

The reservolr sltes vary from around 500 feet to 900 feet above mean
gea level. At this altitude the relatlve humidity is high. Southerly
winds prevail throughout most of the year and offset to some extent
the high humidity. Annual rainfall for Williamson County is 32.66
inches. Rainfall is heaviest in April and May and evenly distributed

the remainder of the year. The temperature averages 49 degrees in
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January and 83 degrees in July with a mean anmal temperature of
66 degrees. The maximum tempersture recorded is 110 degrees.
According to the U. S. Weather Bureau, Williamson County has a 26k-

day growing season.

Historical and Archaeological Investigations

Upon authorizatlion of the project and prior to construction, a
historical and archaeologlcal survey should be made of the reservoir

areas and at the dam construction sites.

Present Recreatlon Use

Present use of the reservoir basins for recreation purposes, even
though readlly accessible by road, is limited to hunting and incidental

fishing.

FACTORS INFLUENCING RECREATION DEVELOPMENT
The scenic quality of the tributary sitesamd the close proximity of
existing roads makes these sites very desirable for recreation develop-
ment. The esmall impoundment proposed on Berry Creek may not have as
much appeal as the larger reservoirs proposed on North Fork San Gabriel

River and South Fork San Gabriel River.

The nakedness of the landscapé in the vicinity of Laneport reservoir
and dam makes thls site less inviting. However, the sizé of the
Pproposed impoundment should be an attraction from the outset. A
farm road more or less parallels the south shore line mnd a State

highway traverses the upper end thus making the reservoir shore line
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easlly accessible for potentisal recreation development.

Of significance to the development of recreational facilities at
these reservoirs is the fact that the conservation pool should not
fluctuate more than a few feet except in drouth periods. Due to the
favorable topography at the tributary sites, this fluctuation would
be negligible. The Laneport reservolir shore line, owing to level

topography, would be subject to narrow horizontal variations.

The project area has & large rural-farm population. Williamson County,
site of the project, had a total population of 38,853 in 1950, which
represents a T% decrease.from the 1940 census count. Georgetown, tﬁé
county seat, had a population of 4,951 representing about a 34 per cent

increase over the previous 10 years.

The population within a 50-mile radius of Georgetown, assuming this
city the center of the project area, was 310,376 in 1950. Over half
of these people reside in Travis County. Approximately 85 per cent

of the Travis County residentes live In Austin, 27 miles south.

Several exlsting areas, within one hour's drive, provide excellent
recreational opportunities. The scenically beautlful Hill Coﬁntry
lies to the west in Burnet and Llano Counties and attracts many
tourists. The Highland Lakes Country of West Texas extends for a
distance of approximately 100 miles up the Colorado River above
Austin. The Highland Lekes Country is one of Texas' outstanding

recreation areas with a series of two large lakes, Travis and
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Buchanan, and four small lakes, Inks, Granite Shoals, Marble Falls
and Austin. Belton Reservoir on the Leon River near Belton s also

a popular recreation center.

Three State Parks are within 50 miles of the project area. Inks
Lake State Park is on the east shore of Inks Lake with Longhorn
Cavern State Park abgut 10 miles south. Bastrop State Park lies

to the southwest near Bastrop.

Recreafional facilities available at the existing areas include:
boating, picenicking, fishing, camping, swimming, hiking, dining,

golf, playground, group camp and overnight accommodaticns.

Stillhouse Hollow, a_Corps of Engineers reservolr project, is the
only proposed area. This project, located about 30 miles north on
the lLampasas River near Belton, is authorized but not under comstruec-
tion. The Corps of Englneers plans public recreatlion use on the

future shore line of this reservoir.

ESTIMATE OF RECREATION NEED AND USE

The Intensive visitor-use of nearby existing developments demonstrates
the popularity of recreation areas. Visitation figures at these areas
have shown a definlte increase ln recent years and it appears this
thwﬂleMm.Emmmm,usmmlwmﬂtommmutMt
in the near future either the expansion of exlsting areas or additionsl

recreation outlets are essentlal to satisfy the increaslng number
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of outdoor enthuslasts. In the latter case recreational developments
on the proposed project reservolrs should relieve to some extent the

pressure on existing crowded areas.

It is believed the recreational resources inherent in the project
reservolrs are of local signlficance and the local people would

comprise an appreciable portion of the total visitation.

RECREATION ANALYSIS

In analyzing the recreation potentlalities of the project, it is
believed all the proposed reservoirs are desirable for public
recreation use. However, the tributary sites are more faforably
endowed with natural features usually associated with recreation
areas. Berry Creek, the smailest tributary impoundment, appears

to have the least aﬁpeal. The Laneport site, on the main stream,
has less atiractive surroundings. This site will require extensive
landscaping to enhance the shore line and provide inviting develop-

ment sites.

Potential recreation developments should complement rather than
compete with existing areas. The present and foreseeable future
requirements of the local people should be takeﬁ into account.

Site selectlon should consider the topography, existing road
locations, tree cover and reservolr views. The extent of recreation
development at each reservolr should occur in propo%tion to 1ts |
physical possibillities. This will have to be determined after the

project 1ls authorized.
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Proposed developments should receive some year around use; however,

the major use would be in the spring, summer and fall.

RECOMMEN DED RECREATION DEVELOPMENT

Public use facilities are recommended primarily for day-use visitation.
These facilitles are necessary for access, sanitation, and safety of
the public and for protection of the areas. Ultimate public use
facilities should ilnclude: roads, parking areas; tralls; signs;

water and sanitary facilities; site preparation; boat docks and
launching ramps for boating, fishing and water skiing; plcenic areés
inecluding shelters where there are no shade trees; swimming'beachesg

campgrounds; and the installation of baslc safety features.

Concession facilities are very desirable to complete the recreation
development. These facilities could include a marina and fishing

supply center, snack bar, additional boat docks and mooring facilities.

The ultimate developments may require limited administretion facilities

and sites should be selected and reserved for thls purpose.

ESTIMATED MONETARY EVALUATION OF RECREATION BENEFITS

Many economic beneflts are generated from the availability of adequate
recreation facilitlies at water control projects. However, a long
study of the subject has convinced economists of the National Park
Service that such benefits cannot be measured scientifically in
monetary terms. The Service, however, believes that its experience
warrants a "judgement value" approach to asslgning certain monetary

values to potential recreation benefits of such projects.
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An estimate in monetary termﬁ of the recreation values of reservoirs
with developments proposed 1s based on the estimated number of visitor-
da&s of use expected, multiplied by a visitor-day factor. The annual
use, in addition to estimated use of the area without these projects,
is conservatively estimated at 150,000 visitor-days. Research by
statigticians of the National Park Service has produced a factor or
derived monetary value of $1.60 per visitor?day for all types of

recreation.

Using this value, the estimated monetary recreational benefits of these

projects would equal $240,000 annually.

No known existing recreation values will be destroyed by construction
of these reservoirs.

LAND NﬁEDS
Land acquisition for project purposes will only extend to the 5-year
flood pool elevation. Therefore, it 1s recommended that additional

lands be purchased for recreation access roads and development sites.

Sufficient land should be purchased to provide a buffer zone beyond
each development site to create a more park-like atmosphere. The
buffer zone would also screen any undesirable private development
and could be used for future expansion. A scenic easement béyond

each access road right-of-way would serve the same purpose.
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ADMINISTRATION, OPERATION, MAINTENANCE

Since the project reservoirs are considered of local gignificance,
nearby communities should be approached regarding the administration

of the recreational resourceg of these reservoirs.

FURTHER STUDY AND PLANNING

After the project 1s authorized,it will be necessary to select
recreation sites and to determine the extent of development and

amount of land requlred.
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UNTTED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE
BURFAU OF SPORT FISHERIES AND WILDLIFE
P. 0. BCX 1306
ALRUQUERQUE, NEW MEXICO
September 12, 1961

District Engineer

Corps of Engineers, U. S. Army
P. ©. Box 1600

Fort Worth 4, Texas

Dear Sir:

This letter constitutes a revigion of the Bureau of Sport Fisheries
and Wildlife's letter report dated April 26, 1960, on the fish and
wildlife resources affected by the proposed San Gabriel River and
Tributaries Project, Texas, and is intended to accompany the Corps
of Engineers' Fort Worth District revised survey report. This report
hag been prepared in accordance with the Fish and Wildlife Coordina-
tion Act (48 Stat. LOL, as amended; 16 U. S. C. 661 et seg.) and has
received concurrence from the Texas Game and Fish Commigsion by
letter dated September 1, 1961, from Mr. Howard D. Dodgen, Executive
Secretary.

This report presents a project analysis and recommendations substan-
tially the same as those presented in our report of April 26, 1960,
except to include the plan of development you have determined most
feasible in your Review of Reports on Brazos River and Tributaries,
Texas, Covering San Gabriel River Watershed, submitted to us by
letter of January 20, 1961. We shall refer to this additional plan
a8 Plan 16.

Evaluations of sport fishing and hunting based upon sportsmen's
expenditures in our previous report have been converted to a revised
series of evaluations based upon the interim schedule of values
adopted by the Inter-Agency Committee on Water Resources. This
revision was undertaken at the request of Mr. €. F. Swenson; Chief,
Engineering Division,; by letter of April 11, 1961, to Field Super-
visor John Degani, Branch of River Basin Studies; Bureau of Sport
Fisheries and Wildlife, Fort Worth, Texas.

It is our understanding that 16 plans were investigated, based upon
one to four damsites on the San Gabriel River and its tributaries,
to find the most feasible method of controlling floods and providing
waler storage for municipal and industrial uses. The project will
be operated for flood control as a unit in a system which will
include Waco, Whitney, Proctor, Belton, and Stillhouse Hollow Resex-
volrs in the Brazos River Basin.
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The four damsites are:

(1) Laneport, on the main stem of the San Gabriel River at river
mile 29.7, with a drainage area of Tll square miles.

(2) South San Gabriel, on the South San Gabriel River at river
mile 4.7, with a drainage area of 120 square miles.

(3) North San Gabriel, on the North San Gabriel River at river
mile 4.0, with a drainage area of 236 square miles.

(4) Berry Creek, on Berry Creek at river mile 6.7, with a
drainage area of T7 square miles.

Total flood-control storage investigated ranged from 241,310 acre-feet
to 119,600 acre-feet under various plans, while conservation storage
ranged from 408,900 acre-feet (15,280 surface acres) to 38,700 acre-
feet (1,925 surface acres). Table 1 presents pertinent data for each
plan.

Plan 16 would be developed in three stages, beginning with a flood-
control and conservation-storage project at Laneport on the mainstem
of the San Gabriel River with a total capacity of 331,900 acre-feet.
Its conservation pool would cover 5,250 surface acres and would have
a capacity of 87,800 acre-feet. 8Second-stage development would begin
fifteen years later with construction of a flood~control and conser-
vation~storage project on the North San Gabriel River with a total
capacity of 221,600 acre-feet. At conservation-pool elevation the
reservolr would have a capacity of 132,500 acre-feet and a surface
area of 3,210 acres. During this 2d phase the conservation pool at
the Laneport Reservoir would be increased to a capacity of 168,100
acres with a surface area of 8,270 acres by means of a reduction in
flood-control storage. Twenty years after the beginning of first-
phase operation a third phase flood-control and conservation-storage
project would be constructed on the South San Gabriel River with e
total capacity of 138,500 acre-feet. The conservation pool would
have an area of 2,340 surface acres and a capacity of 92,500 acre-
feet. The conservation pool at the first phase laneport Reservoir
would be increased again by a reduction in flood control storage
capacity. Thus Laneport Reservolr would have a conservation pool
storage capacity of 213,900 acre-~feet with a surface area of 9,730
acres.

Laneport Reservoir would have an earthen dam and a concrete ogee-
type spillway. The other reservoirs would have rock-fill dams with
broadcrested spillways. Gate-controlled outlet works would be of
design capacities to provide for safe release of floodwaters.

In the investigated plans where conservation storage is included,

fee title would be acgquired to all lands below the five-year flood-
frequency line plus additionzl lands required for structures,
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Table 1. Pertinent Data for Investigated Plans, San Gabriel
River and Tributaries Project

Flood-Control Maximum
Plan Reservoir Storage Conservation
Site Pool Ares
(acre~feet) (surface acres)
1 Laneport 236,700 - 2,890
2 Same site as Plan 1 237,900 . 5,800
3 South & North San Gabriel 119,600 1,925
L  Same sites as Plan 3 120,210 5,505
5 Bouth Ban Gabriel;, North
San Gabriel & Lsneport ‘ 239,350 1,925
& Same sites as Plan 5 239,960 5,505
T South & North San Gabriel
and Berry Creek 145,600 1,925
8 Same sites as Plan 7 146,210 5,505
9 Seme sites as Plan 7 146,000 2,745
10 Same sites as Plan 7 146,210 6,325
1l South & North San Cabriel,
Laneport, & Berry Creek 240,700 1,925
12 Same sites as Plan 11 241,310 5,505
13 Same sites as Plan 11 ' 241,100 2,745
14  Same sites as Plan 11 241,310 6,325
15 North San Gabriel & Laneport 235,420 3,185
16 Laneport, South San Gabriel, 216,400 to 5:250 to
& North San Gabriel 219,900 15,280
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maintenance and operation; safety, and public use. Flowage easements
would be acquired over all lands lying between the fee-acquisition _
elevation line and a line three feet above the top of the flood-control
pool.

In the plans which include flood control only, fee title for the
projects would be acquired on all lands required for structures,
safety, and mainenance and operation of the dam. Flowvage easements
only would be acquired in the reservoir areas. :

The North San Gabriel, Scuth San Gabriel, and Berry Creek Project

areas are in the Grand Prairie physicgraphic region. The hilly uplands
are covered with thin limestone soils. Vegetal cover is primarily a
grass understory with an oak-cedar overgtory. The small river valleys
have been cleared, where sufficiently level, and put in crops and
improved pasture. A narrow bank of bottomland timber, including pecan,
ash, willow, and various oaks, has been left along the streams' banks.
Land use 1s based on livestock grazing. RBottom-land cultivation is
supplemental to livestock raising.

The Laneport Reservolr site is in the Blackland Prairie physiographic
region characterized by intensive cultivation on level to gently roll-
ing, fertile limestone soils. Except for parts of the river flood
plein and a few rough places, the area ig in clean cultivation. Crops
are aboub evenly divided among cotton, corn, and sorghums. Overflow
lands are grazed.

Williamson County is in a moderately humid region with an average
annual rainfall of about 33 inches. Mean apnnual tempersture over the
watershed is 66° F. Average frost-free period is 26L days.

The San Gabriel River is formed by the confluence of the North San
Gabriel, Middle San Gabriel, and South San Gabriel Rivers near
Georgetowmn. Berry Creek Jjoins the river a short distance downstream
from Georgetown. Streamflow data at the Georgetown Gaging Station
for 23 years of record (1934-1957) show that the daily flow has

ranged from a maximum of 155,000 second-feet (April 2L, 1957) to zero.
The average daily flow has been 130 second-feet. Springs in the head-
vaters maintain a better than usual flov for streams in this region.
Even during the extensive drought of the 1950°'s, zero flows were
recorded only in September 1955 and during the summer of 1996.

North San Gabriel and South San Gabriel Rivers are small, shallow,
clear streams with relatively few pools and long bedrock riffles.

The average depth of flow in the two rivers iz less than a foot; the
average width, 20 feet. Stream gradient averages about 10 feet per
mile. The flow in Berry Creek is intermittent. From the confluence
of 1ts tributaries to the vicinity of Circleville at the upper end of
the proposed Laneport Reservoir, the San febriel River is a shallow,
meandering stream with flows averaging 85 feet wide and less than a
foot deep. Pocol areas are few, and gams-fish habitat is poor. From
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Circleville to the confluence of the San Gabriel River with the Little
River, the channel becomes narrower and deeper, averaging 30 feet in
surface width and 2.5 feet in depthk. Short gravel riffie areas are
interspersed with long, silt-bottomed pool areas averaging L to 6 feet
deep. Erosion from surrounding cultivated lands causes slightly turbid
water in this reach.

FISH

Fish speciles in the San Gabriel River watershed include channel cat-
fish, flathead catfish, largemouth hass, spotted bass, warmouth bass,
green sunfish,bluegill, longear sunfish,spotted gar, glzzard shad,
river carpsucker, grey redhorse sucker, and numerous minnows.

The area of influence of the project will include the entire stretch .
of the San Gabriel River, 44 miles of the Little River, about 10 miles
of the South San Gabriel River, 1l milssz of the North San Gabriel
‘River, and the lower portion of Berry Creek.

Fishing is inglgnificant on the South San Gabhriel River due to lack of
access. Berry Creek has practically noe fishing due to its intermittent
flow. . Fishing on the North San Gabriel River and the main stem of the
San Gabriel River is usually limited to pools,vhere catfish and grey
redhorse suckers predominate in the catch. Suckers are gill-netted;
and catfish are usually caught on trotlines. The best stream fishing
is on the San Gabriel River from Circleville to its mouth and on the
Little River to its confluence with the Brazos River. Catfish pre-
dominate in the c¢catch. Approximately 600 man-days of sport fishing
annmially occur on the Woyth San Gabriel River above the damsite; about
200 man-days annually occur downstream from the damsite. On the San
Gabriel River, fishing is estimated at 1,500 man-days per year above
the damsite, and 2,700 man~days in the downstream area. Fishing on
the Little River from the mouth of the San Gabriel River to its con-
fluence with the Brazos River is estimated at 10,000 man-~days annually.
The intengity of present fishing is expected to comtinue without the
project through the period of analysis.

Construction and operation of the North San Gabriel and South San
Gabriel Reservoirs will eliminate the San Gabriel River fishery.

Construction and operation of laneport Beservolr will eliminate the
downgtream fishery in the San Gabriel River and reduce the quality of
fighery in the Little River. Conservation-storage reservoirs crested
will produce high-quality fisheries. The North San Gabriel, South

San Gabriel, and Berry Creek Reservoirs will be clear, with deep shore-
line areas. Laneport Reservoir will be shallow and fertile.

Initially, largemouth bass, white crappie, and channel catfish will
provide the best fishing. Eventually, river carpsuckers will predomi-
nate in the North San Gabriel, Scuth San Gabriel, and Berry Creek
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Reservoirs; carp and buffalofishes will predominate in Laneport
Reservoir. Other ilmportant specles of Tish in the reservoirs will be
white bass, bluegill, flathead catfish, and freshwater drum.

All plans will create fisheries of importance. Fishing anticipated
on the large conservation-storage reservoirs, as in Plans 1, 2, 4, 6,
8, 9, 10, 12, 13, 14; and 15, wlil be 50,000 man-days per vear. 1In
Plan 16, fishing will account for about 50,000 man-days annually
under the first stage of development, 70,000 man-days annually under
the second stage of development and 80,000 man-days annually under

the third stage of development. TFor small conservation-storage reser-
volrs on the North San Gabriel and South San Gabriel Rivers or a combi-
nation of these reservoirs with flood-conbrol-only projects on other
gtreams, as in Plans 3, 5, T, and 11, fishing will account for 38,000
man-deys annually. There will be no demand for commercial fishing.

The benefite to fishing which mey be assigned to the project under
the various plans are as follows: for Planzl and 2, $41,000; for
Plens b4, 6, 8, 9, 10, 12, 13, 1k, and 15, $45,00G; for Plans 3, 5, T,
and 11, $33,000; and for Plan 16, lst stage, a total of $41,000, 24
stage, a total of $61,000, and 3rd stage, a total of $71,000.

WILDLIFE

The area of project influence evaluated for wildlife includes the
Laneport, North Ban Gabriel, Bouth Ban Gabriel, and Berry Creek
Reservoir sites and the flocd-protected area downstream from these
sites.

The Laneport area is almogt devold of wildlife due to intensive farm-
ing, and game species are limited to a few bobwhites and mourning
doves. The abundance of wildlife in the North San Gabriel, South San
Gabriel, and Berry Creek Project arsas presents a sharp contract to
the barran Laneport Project area. The South San Gabriel area is in
the best deer and turkey habitat in the county. The North San JGabriel
area is elmost as good. Although the Berry Creek area has good
habitat, posting and inaccessibility reduce hunting to practically
nil. Game species in the North San Gabriel, South San Gabrisl, and
Berry Creek areas are white-tailed deer, turkey, mouwrning dove, and
bobwhite. Common; but supporting little hunting, are fox squirrels,
cottontails, foxes, and raccoons. Access to lands 1s posted against
public use, and hunting is limited mainly to landowners and their
friends. The number of deer leases is increaszing.

Extensive uncleared oak-cedar pastures on the SBouth San Gabriel area
provide excellent habitat fer increasing deer and turkey populations.
Although much of the wplands has been cleared on the North San Gabriel
area, there is still enough cak-cedar pasture left to support an
increasing deer population. Some of the best dove hunting in the
county is on the North San Gabriel at road crossings along the river.
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Although turkeys nest here, the harvest is negligible; most of the
birds winter in the canyons of nearby Travis County.

Approximately 200 man-days of deer hunting and 350 man-days of water-
fowl hunting occur annually on the large conservation-storage project
area on the South San Gabriel River, as in Plans 4, 6, 8, 10, 12, 1k,
and 16. The large conservation-storage project area on the North San
Gabriel River, as in Plans 4, 6, 8, 10, 12, 14, 15, and 16, receives
100 man-days of deer hunting annually and 1,300 man-days of upland-
game hunting annually.

The small conservation-storage project area on the North San Gabriel
River, as in Plans 3, 5, 7, 9, 11, and 13, has 650 man-days of upland-
game hunting annually. Hunting is insignificant on the small conser-
vation-storage project area on the South San Gabriel River; as in
Plans 3, 5, 7, 9, 11, and 13, on the Berry Creek Reservoir site; in
the Laneport Reservoir area and within the areas of influence down-
atream from sll projects. The present use is expected to continue
over the period of analysis without the project.

Lanepcort Reservoir, with conservaticn storage as proposed in Flans
1, 2, and 16, will have about 3,200 acres, 2,300 acres, and 3,370
acres, respectively, in fee title above conservation-pool elevation.
Under these plans, there will be significant benefits to wildlife,
especially waterfowl, doves, and bobwhites. In actuality, there
will be more land exposed most of the time, since the reservoir
will seldom be at conservation-pool level. 8ince this land will not
be cultivated; it will quickly grow up in weeds,; grass,; and shrubs,
and will provide bobwhite and dove habitat. The shallow reservoir
and indented shoreline will be attractive to waterfowl during spring
and fall migrations. It is expected that mallards and pintails will
winter on the reservoir; feeding in nearby grainfields. Approxi-
mately 930 man-days of upland-game hunting and 2,400 man-days of
waterfowl hunting will occur apnually in the reservoir area for
Plan 1. Plan 2 will have 850 man-days of upland-game hunting and
3,000 man-days of waterfowl hunting annually. There will be 950 man-
days of upland-game hunting and 3,500 man-days of waterfowl hunting
annually in Plan 16.

Hunting on reservoir areas under Plans 3 through 15 will be insignifi-
cant. Inundation by and fluctuation of reservoirs on the North and
South San Gabriel River sites will eliminate or reduce wildlife
habitat on fee-title areas. Human disturbance will further reduce
game populations.

Under all plans, except Plans 1, 2, and 16, there will be a loss of
hunting caused by the project.

The benefits to hunting assignable to the project are $7,000 for
Plan 1, $8,000 for Plan 2; and $4,000 for Plan 16.
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Figsh and wildlife henefite are besed on the assumption that adequate
accesgs roads to the reservolr areas would be provided and that parking
areas and hoat-launching ramps would be constructed. The conservation-
storage projects on the San Gabriel River, as in Plans 1, 2, and 16,
and the large conservation-storage projects on the North and South San
Gabriel Rivers, as in Plans L4, 6, 8, 10, 12, 14, 15, and 16, would

each require a -minimum of U access-parking sites to meet the minimum
sportsman-use requirements. A minimum of Z asccess~parking areas

would be required on each of the emall conservation-storage projects

. on the North and South San Gabriel Rivers and Berry Creek as in Flans
2, 55 T, 95 11, and 13. Parking areas ghould be at least 3 acres in
size on tributary etreams and 5 acres in size on the San Gabriel River.

It is recommended:

1. That the report of the District Engineer, Fort Worth District,
Corps of Engineers, include conservation and development of
fish and wildlife smong the purpcses for which the project is
authorized.

2. That adeguate access roads and parking areas be provided.

3. That federally owned land and project waters be open to free
use for hunting and fishing except for sections reserved for
safety, efficient operation, or proctection of public property.

The investigations preparatory to this report were made in coopera-
tion with the Texas Game and Fish Commisgion. The report is bhased
upon dataavallable from the Corps of Engineers prior o January 20,
1961, and any modifications should be brought tc the attention of the
Bureau of Sport Pigheries and Wildlife and the Texas Game and Fish
Commission. This report is subject to revision upon receipt of further
project information and additional study.

The cooperation of the Fort Worth Ddstrict Corps of Engineers in fur-
nishing engineering data and planuing informaticn is appreciated.

Sincerely yours,
/e/ William T. Krummes

William T. Krommes
Acting Regional Director
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UNITED STATES
DEPARTMENT OF THE INTERTOR
FISH AND WILDLIFE SERVICE
BUREAU OF SPORT FISHERIES AND WILDLITE
P. 0. BOX 13058
ALBUQUERQUEﬁ NEW MEXTICO
September 18, 1961

Air Mail

District Englneer

Corps of Engineers; U. §. Army
Post Office Box 1600

Fort Worth 4, Texas

Dear Sir:

This is in regard to a fish and wildlife alternate, single-purpose
plan in connection with the San Gabriel River and Tributariss Project,
Texas.

We believe the following alternate sirgle-purpose project plan would
provide fish and wildlife benefits similar to those anticipated from
the Corps of Engineers!' subject project investigation.

Fish and wildlife benefits antieipated from the Coxrps of Enginesrs!
proposed investigations are as follows:

Plan 1:
Sport fishery 41,000 man-days
Waterfowl 2,400 man-days
Bobwhite 260 man-days
Mourning dove 670 man-days
Plan 2:
Sport fishery 41,000 man-days
Waterfowl 3,000 man-days
Bobwhite 190 man-days
Mourning dove 660 man-days

Plans 3, 5, 7, and 11:

Sport fishery 33,000 man-days

Plans b, 6, 8, 9, 10, 12, 13, 1k, and 15

Sport fishery 45,000 man-days
Plan 16: .
Sport fishery T1;000 man-days

Waterfowl 35500 man~-days
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To achieve fish and wildlife benefits comparable to those anticipated
from the above project plans, we have developed the following criteria
to be used in formulating one theoretically feasible project:

A 55Q-acre reservolr on Williamson Creek, Williamson County, Texas,
would provide the same fishery benefits as occur in Plans 1, 2, L, 6§,
8, 9, 10, 12, 13, 14, and 15; and 800-acre reservoir would provide
Tishery benefits similar to benefits anticipated from Plan 16. TFor
Plans 3, 5, 7, and 11, the reservoir would be 380 surface acres. The
damsite would be about 3.0 miles upstream from the Corps of Engineers’
Laneport damsite (slightly above a county rcad). The reservoir would
have a maximum depth of about 25 to 30 feet.

We believe that the most economical type dam would be an earthen
embankment with either a concrete ogee~type uncontrolled spillway or
a broaderested uncontrolled spillway in the saddle.

A 300-foot horizontal strip above the normal pool elevation with an
all-weather two-way road would provide accesg to all parts of the
reservoir. Parking facilities and boat-launching remps could be pro=-
vided within the 300-foot strip. Two parking areas, one on each side
of the reservoir and each 6 acres in size, would be adequate to take
care of anticipated use. These areas would be cleared of all vegeta-
tion. Boat-launching ramps near each parking ares would consgist of
reinforced concrete slabs, 20 feet wide, 50 feet long, and & inches
thick. Accessg roads from county or farm-to-market roads would be to
each side of the reservoir Jjoining the parking areas or to the all-
weather road around the reservoir.

Wildlife benefits similar to those anticipated in Plans 1, 2, and 16
could be provided by 1,000 acres of cleared land adjacent to the
normal pool at the headwater end of the reservolr. A portion of the
300-foot strip above the normal pool elevation would make up a small
portion of the 1,000 acres. About 250 acres would be put into eculti-
vation to provide waterfowl foods and, together with the remaining
750 acres; provide the bobwhite benefits. The 1,000 acres and the
300~-foot strip around the ressrvolr would satisfy the dove reguire-
ments.

The reservoir area; 300-foot strip, 1,000 acres of cleared land, land
to construect the dam, and access roads to the reservoir would be pur-
chasged in fee title.

The above areas would be fenced at an estimated cost of $1,000 a mile.
Eight sanitary and two water-supply facilities would be required at a
total estimated cost of $2,000 and $5,000, respectively.

Sincerely yours,
/e8/ Carey H. Bermett

Carey H. Bennett, Chief
Division of Technical Services

212



APPENDIX V

VIEWS AND COMMENTS OF OTHER AGERCIES

213



BRAZOS RIVER AUTHORITY
P.O. DRAWER 7555
WACO , TEXAS

December 22,1960

Colonel R. Paul West
District Engineer

Corpe of Engineers, U.S. Army
100 West Vickery Blvd.

Fort Worth, Texas

Re: Conservation Storage Space - lansport,
North and BSouth San Gabriel Reservolrs.

Dear Colonel West:

Under date of July 28, 1960, we advised you of this Authority's desire
to acquire the then contemplated conservation storage space in the
Laneport and North San Gabriel Reservoirs. We have now been advised
that your subsequent studies of the San Gabriel indicate that a resger-
voir on the South Fork may also be feasible several years hence when
there is a demand for the water and that 1t iz your plan to construct
the overall development in stages with the Laneport Reservoir first,
the North San Gabriel second and the South SBan Gabriel as the last
unit. Purther, that such studies, which we understand have not as of
this date been approved by the Chief's office, will afford consider-
ably more feasible conservation storage space than originally contem-
plated with the final three units of the project affording feasible
conservation storage space as follows:

Laneport 193,200 acre-feet
North San Gabriel 126,700 "
South San Gabriel 89,000 "

The purpose of this letter is to supplement our offer of July 28, 1960,
and reaffirm our long standing position that the Authority is willing
and hopes it will be afforded the opportunity of acquiring the total
and maximum feasible conservation storage space in each of these
reservoirs, including the increased storage made available at Laneport
by the upstream flood control of the North and South Fork projects, at
such time as they are ready to be placed under construction and sub-
Jeet to such financial arrangements that appear to be most economical
and Justifiable under then effective Federsal and State lavs.

Although our Board has at several tinmes in the past sdopted resolu-

tions autherizing the management to negotiate with you for the con-
servation storage space in Brazos Basin Projects, if it is so desired
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by you we will have our Board pass an appropriate resolution at its
meeting to be held here on January 16, 1961, reaffimming such inten-
tione and this request.

We are pleased with the prospect of your proposed modificatién of the
San Gabriel's development and trust that such will have the approval
of the Chief's office in Washington.

Cordially yours,

/8/ R. D. Collins

R. D. COLLINS

Treasurer and
General Manager
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TEXAS HIGHWAY DEPARTMENT
AUSTIN 1k, TEXAS

March 31,1960

Williamson County
gan Gebriel River Dam and Reservoir Study

District Engineer'

Corps of Engineers, US Army
P. C. Box 1600

Fort Worth, Texas

Dear Sir:

Your letter of February 26, 1960 relative to your study of dam site
locations on the San Gabriel is acknowledged.

From our study it appears that only the Laneport location merits
consideration for a roadway on the dam. This roadbed width should be
not less than 36'. .

The Laneport Reservoir will require the relocation of FM Road 971 as
previously stated. :

The Jonah Reservoir will require the relocation of State Highway 29
and a new river crossing on the relocation.

Hydraulic features for the crossing of US 183, US 81,'IH 20, and
State 95 will have to be investigated when more data on backwater
and conservation pool elevations are availlable.

Yours truly, .

D. C. Greer
State Highway Engineer

By: /s/ Randle B. Alexander

Randle B. Alexander
Pridge Engineer
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U. 5. DEPARTMENT OF COMMERCE
BUREAU OF PUBLIC ROADS
© REGION SIX
P. 0. Box 12037, Ridglea Statien
Fort Worth 16, Texas

May 19, 1960

Major W. H. Mathis

Acting District Engineer

U. 8. Army Engineer District, Fort Worth
Corps of Engineers

100 West Vickery Boulevard

Fort Worth L4, Texas

Dear Sir:

Your letter of 26 February 1960 asked for our views regarding
necessity for constructing any of the five dams under study in the
San Gabriel River Watershed so they will serve as foundations for
highway crossings. )

You wrote a similar letter to the Texas Highway Department and
were advised on March 31 that only the Laneport location merits
consideration for a roadway on the dam, that the Laneport Reservoir
will require releocation of F. M. Reoad 971, and that the Jonah Reservoir
will require relocation of State Highway 29 with a new river crossing.

We concur in the State's recommendation.
Very truly yours,
/s/ Bill L. Andrews

Bill L. Andrews
Assistant Reglonal Engineer

n7z
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U. 5. DEPARTMENT OF COMMERCE .
BUREAU OF PUBLIC ROADS
Lok VFW Building
Austin 1; Texas
January 2k, 1961

Colonel R. P. West
District Engineer
Corps of Engineers
100 West Vickery Blvd.
Fort Worth 4, Texas

Dear Colonel West:

Receipt is acknowledged of your letter dated January 20, 1960
furnishing us with a draft copy {serial number T4) of your "Review
of Reports on Brazos River and Tributaries, Texas, Covering San
Cabriel River Watershed."

It is noted that highway relocations have been included in
project coste and local interests are not required to contribute
to costs of the relocations.

Construction of the North and South Fork Reservoirs may result
in some benefit to highway interests when the Interstate Highway 35
is constructed through this watershed. The tentative location of
the highway is between the reservoirs and the City of Georgetown.
Any actual savings in the cost of the bridges will depend upon the
relative timing of the construction. Scme reducticon in waterway
area of the structures may be accomplished if the reservoirs were
in operation prior to the construction of the highway.

We welcome this copportunity to cooperate in the development of
this and other water resources projects.

Very truly yours,

J. M. Page
Division Engineer

By [s/ W. P. Privette

W. P. Privette
Acting Division Engineer
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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES
DIVISION OF REGION IV ROOM 206 FEDERAL BUILDING
MINERAL: RESOQOURCES BARTLESVILIE, OKLAHOMA

February 7, 1961

Colonel R. P. West
District Engineer
U. 5. Army Engineer District, .
Fort Worth Your reference: SWFGP
P. 0. Box 1600 ~
Fort Worth, Texas

Dear Colonel West:

Thank you for sending us a draft copy of "Review of Reports on Brazos
River and Tributaries, Texas, Covering San Gabriel Watershed", dated
January 1961, for our field level review.

The proposed plan of improvement on the San Gabriel River watershed,
Williamson County, Texas, provides for the modification and construc-
tion of Laneport Reservolr project as a first-stage reservoir unit,
and the subsequent construction of the North Fork and South Fork
Reservoirs, as second~- and third-stage reservolr units, respectively.
The proposed reservoir projects would be constructed for flood control,
water conservation, and recreation purposes. The dams range in height
from 111 to 188 feet, length of dams range from 7,100 to 16,000 feet,
surface areas range from 4,020 to 16,640 acres, and storage areas range
from 198,400 to 467,300 acre feet. The Laneport reservoir has a con-
crete and earth-fill dam and the North Fork and South Fork Reservoir
have rock fill, impervious core dams.

Stone, lime,and petroleum valued at $2,563,909 were produced in
Williamson County in 1959.

An office study of available Bureau of Mines records indicates that
the proposed construction will have no adverse effect on mineral
industries in the area; therefore, the Regional Office of the Bureau
of Mines has no objection to the proposed project. No field examina-
tion was made.

Sincerely yours,
/s/ I. T. McElvenny

L. T. McElvenny

Acting Chief

Division of Mineral Resources
Region IV
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DEPARTMENT
HEALTH, EDUCATICN, AND WELFARE
REGIONAL OFFICE
PUBLIC HEALTH SERVICE

Ninth Floor - 1114 Commerce Street
Dallas 2, Texas

February 8, 1961

Colonel R. P. West

District Engineer

U.8. Army Engineer District,
Fort Worth

Corps of Engineers

100 West Vickery Boulevard

Fort Worth 4, Texas

Dear Sir:

We have the following comments to make regarding your report
covering the San Gebriel River Watershed, transmitted to this office
on January 20, 1961.

(L) "P. 19, Par. 43 ¢

It is suggested that the word "lower"” be inserted
11 i1

before ". . Brazos River Basin .
{2) P. 22, Par. 47, last sentence, and Appendix IIT, Par. 12

Apparently these statements were not revised in line with
the revised Figure 8 presented in the Public Health

Service supplementary report dated December 1950. On the
basis of that supplement, the respective years of need

for the varicus units would be about 1970, 1990 and 199L--
instead of 1970, 1985 and 1990. The effect of this discrep-
ancy in dates is offset, however, by the fact that in the
Corps' analysis, the storage in the first unit (Laneport)
hag heen divided into two parts-- a full-valued present

and a discounted-value future increment.

(3) P. 36, Par. 70, and Appendix IIL, Par. 13

It is noted that an interest rate of 3 percent is used for
the conversion of alternative capital costs to eguivalent
annual costs; as well as for discounting of future benefits.
We believe that the time walue of woney 4o non-Federal
agencies 1s closer to 4 percent, as indicated by typical
interest charges on utility bonds. 'The use of the lower
interest rate does not materially affect the final answer
in the particular case, but only hecause the resulting
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(&)

(5)

lower annual benefit at the year of first need is compen-~
sated by a lesser discount of future benefits.

P. 47, Par. 90, last line

The flgure 539 should be changed toc 603 (see supplement
to Public Health Service report, P. 3). The same change
should be made in Appendix III, Par. 2 and 11.

P. 49, Par. 95

Beginning with the sentence on the next to the last line,
suggested wording is: "Estimates of future economic
development and the resultant water requirements have
been prepared by various State agencies, consulting
engineering firms and the Public Health Service. The
Public Health Service has stated in its report that . . ."

Sincerely,

/s/ Jerome H. Svore
JEROME H. SVCRE

Regional Program Director

Water Supply and Pollution
Control
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FEDERAL POWER COMMTSSTON
REGIONAL OFFICE
300 WEST VICKERY BOULEVARD - SUITE 2127
FORT WORTH L,TEXAS

Pabruary 13, 1961

The District Engineer

U. 8. Army Engineer District, Fort Worth
P. 0. Box 1600

Fort Worth, Texas

Dear Sir:

Reference is made to your letter of January 20, 1961, transmitting
a draft copy (serial 73} in final form of your "Review of Reports on
Brazos River and Tributaries, Texas, Covering San Gabriel River Water-
shed, dated January 1961, to this office and requesting our comments
concerning the recommended modification of the authorized development
of the San Gabriel River.

The proposed plan of improvement provides for modification of the
authorized Laneport Reservoir preoject as a first-stage reservoir unit;
and the subsequent construction of the North Fork and Scuth Fork Reser-
volrs as second~-gtage and third-stage reservoir units, respectively.

The power potentialities at the authorized Laneport project were
examined by the staff of the Federal Power Commission at the survey
report stage (1949} and it was found that development of power at this
project was not Justified. A review study wag made in 1957, and it
was concluded that inclusion of power in the Laneport project could
not be justified. A staff member attended the public hearing on the
San Gabriel River Watershed, Marcy 19, 1958, at Georgstown, Texas.

We have estimated the power potential for each phase of the modi-
fied recommended plan under the assumption that the yield from the
proposed conservation storage in excess of that portion needed for
area water supply which would be diverted directly from the reservoir
could be utilized for power generation purposes as each subseguent
stage of construction was completed. Power facilitiss were considered
to be at Laneport with additional power flow and power head made
available as first North Fork Reservoir and then South Fork Reservoir
were completed. The prime power would be about 200 kw, 500 kw, and
600 kw, respectively, as the projects were completed. Assuming that
the power output could be utilized at as low as 5 percent load factor,
an initial installation of 6,000 kw is indicated, with an ultimate
installation of 12,000 kw provided at the second stage. A comparison
of the approximate annual economic cosis of such installations, with
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the probable benefits of each, result in benefit-cost ratios consider-
ably less than unis for each of the three stages of completion. The
ratios would be further reduced if a part of the dam and storage costs
were allocated to power, but data is not availlable to permit analysis
of the probable storage costs which would be allocated to power.
Increased power storage or power head would not be available for the
Laneport Reservoir because maximum design water surface is limited by
encroachment on the city of Granger. In summary, the results of our
approximate studies indicate that installation of power facilities

or provisions for generation of power in the fubture cannot be justified
at the Laneport project.

We suggest that the potentialities and economics of a power in-
stallation at this site be described and set out in an adequate manner
in your final design studies. We will be available tc furnish addi-
tional data and information as required for the completion of such
studies.

Your courtesy in forwarding the Review of Reports, San Gabriel
River Watershed, for our review and comments, which are submitted for
your consideration at field level and thus are not to be construed as
those of the Federsl Power Commission; is appreciated.

Sincerely yours,

/s/ Edgar S. Coffman

Edgar 8. Coffman
Regional Englneer
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UNITED STATES
DEPARTMERT OF THE INTERIOR
NATTONAL PARK SERVICE

Region Three
Santa Fe, New Mexico

Feb. 14, 1961

District Engineer

U. 5. Army Engineer District, Fort Worth
P. 0. Box 1600

Fort Worth, Texas

Dear Sir:

Our comments on the draft of your report on "Review of Reports on
Brazos River and Tributaries, Texas, Covering San Gabriel River
Watershed" dated January 1961 are as follows: :

Although there is s difference in the Corps approach to estimating
potential attendance and the benefit factor used, than that of the
Service, the resulting annual benefits are not significantly different.

The 50-year amortization used by the Corps to arrive at an annual cost
of facilities seems quite long to us. For the physical life of many
of the facilities this period may be reasonable. However, our exper-
ience is that obsolescence is a big factor in the life of park and
recreation facilities ~ including roads, boat launching ramps, and
other long physical life structures and facilities. In many of the
areas administered by the Naticnal Park Service these kinds of struc=-
tures have been completely rebuilt two or thres times within periods
of 30 and 40 years, because of obsclescence. Picnics and campground
facllities generally have a comparative short physical life period.

These comments are not to be construed as recommending a change in
your report. They are given as information only.

Archeoclogical surveys are scheduled for fisecal year 1962 for all
three of these dam and reservoir projects. All are in the area of
the Balcones fault which is generally rich in archeological sites.

Plans for excavations cannot be made until after the surveys have
been completed.

Bincerely yours,
/s/ George W. Miller

George W. Miller
Assistant Regional Director
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UNITED STATES DEPARTIMENT CF AGRTCULTURE
SOIL CONSERVATION SERVICE

P. 0. Box 417
Temple, Texas
February 15,1961

Ccleonel R. Paul West
District Engineer

7. 5. Army Corps of Englneers
100 West Blvd.

P. 0. Box 1600

Fort Werth, Texas

Dear Colonel Wesgth:

Thanks for the opportunity %o review the "Review of Reports on Rrazos
River and Tributaries, Texas, covering San Gabriel River Watershed,"
which was prepared by the Fort Worth District Corps of Engineers.

Pased on the review of the compiled data and information of technicians
of the Scil Conservation Service, the following observations and com-
ments are presented for your consideration.

The survey report covering the San Gabriel River Watershed was found
to be well prepared and a comprehensive report. Under Introduction,
paragraph 5, page 2, it 1s suggested that the second sentence be re-
worded to read "In addition, the Soil Conservation Service has received
applications for planning assistance on the North San Gabriel River,
the South San Gabriel River and the Lower San Gabriel River Watersheds."
The Scoil Conservation Service has received applications for assistance
under Public Law 566 on the North, South and Lower San Gabriel River
Watersheds and the applications have been approved by the Texas State
So1l Conservation Board, but no detail planning has been initiated in
any of the watersheds.

Based on reconnalssance studies of the San Gabriel River Watershed made
by the Soil Conservation Service in 1958, it appears that upstream
watershed protection and flood prevention projects could not be justi-
fied with the installation of the planned North and South Fork Reser-
voirs. The justification of an upstream project would be dependent
upon flood plain benefits accruing in the reservoir basins and down-
stream from the proposed projects. The studies also show that some

of the tributary watersheds downstream from the proposed reservoirs
would be favorable for installation of upstream projects and the
installation of the Worth and Scuth Fork Reserveirs would not adversely
affect these projects.
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The amount of depletion attributed to the upstream soil and water
conservation program on the San Gabriel at Ianeport for present (1958)
and future (2010) appears to be excessive (Appendix ) - page 4). As
indicated below, an amount considerably less than that shown in this
report is reflected in the data prepared by the Bureau of Reclamation
for the U. S. Study Commission - Texas, which was concurred in by all
State and govermment agencies. The following summary shows the deple-
tions attributed to the upstream soil and water conservation program
for present and future conditions as shown in the two reports.

Percent of Natural Runoff

1958 : 2010
USSC-Texas 97 82
Corps Report, Page 4, Appendix 1 92 6k

It is recommended that the Ban Gabriel report be revised to agree with
the U. 8. Study Commission - Texas figures.

I was pleased to note that the sediment storage requirements for design
were computed, using Texas Board of Water Engineers Bulletin %912,
which was prepared by the Solil Conservation Service.

Very truly yours,

/s/ H. N. Smith

H. N. Smith
State Conservationist
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URITED STATES
DEPARTMENT OF THE INIERIOR
FISH AND WILDLITE SERVICE
BUREAU OF SPORT FISHERIES AND WILDLIFE
P. 0. BOX 1306
ALBUQUERQUE, NEW MEXTICO
February 15, 1961

District Engineer

Corps of Engineers, U. 5. Army
P. 0. Box 1600

Fort Worth, Texas

Dear Sir:

We reply to your letter of January 20, 1961, file SWFGP, enclosing a
draft of your "Heview of Reports on Brazos River and Tributaries, Texas,
Covering San Gabriel River Watershed,” dated Jamuary 1961, for our
review and comment. It is understood that our comments will be appended
40 the final report.

We appreciate the consideration you have given to fish and wildlife in
your report, and are especially pleased to note that essential facil-
ities for hunting and fishing as recommended in the Bureau of Sport
Fisheries and Wildlife report will be included in the Laneport; North
Fork, and South Fork Reservoir Projects.

We also note that your report combines general recreation and fishing
and hunting benefits for the proposed plan of development 10B to yield
a total benefit of $1,047,200 per year. In view of the fact that the
Bureau of Sport Fisgheries and Wildlife report evaluated fish and wild-
life on the basis of expected sportsmen's expenditurss at $230,000 per
year for fishing and from $17,000 to $21,000 per year for hunting, and
the National Park Service report equated other recreational benefits
at $240,000, it is difficult to understand how our evaluations vere
used in developing your estimated $1,047,200 for recreation benefits.

It may be pointed out that our study was based on the anticipated
average annual use created by project lands and waters for fishing and
hunting over a 100-year period of analysis and not upon short term
data reflecting total use on a few similar reservoirs. The investi-
gation was conducted by experienced fish and wildlife biologists of
the Texas Game and Fish Commission and this Bureau. Consideration was
given to such factors as location of the project area in relation to
established and proposed reservoirs, projected population data, the
probable quality of the fish and wildlife habitat over the life of the
project, and the anticipated demands for hunting and fishing in the
project area.
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Tt may be that the dlscrepancies between your analyses and ours are
due in part to the fact that development presented in your January
1961 report provides for a combination of fleood control and water
conservation storages somewhat different than the plans we were
requested to evaluate. As you may recall, we reported upon 15 other
plans none of which was exactly like the current plan 10B. If you
have need for our assistance in a specific evaluation of fish and
wildlife resources for plan 108, we will be glad to furnish it.

Your courtesy in furnishing the draft of the report for our review
and comment 1ls appreciated.

Sincerely yours;
/s/ John C. Gatlin

John C. Gatlin
Regional Director

ce: Executive Secretary, Texas Game and Fish Commission, Austin,
Texas
Pield Supervisor, Branch of River Basin Studies, Bureau of
Sport Fisheries and Wildlife, Fort Worth, Texas
Regional Director, Region 3, National Park Service, Santa Te,
New Mexico
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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
REGIONAL OFFICE, REGION 5
P. 0. BOX 1609
AMARILLO, TEXAS

Feb. 17, 1961

Colonel R. P. West

District Engineer

U. 5. Army Engineer District, Fort Worth
P. 0. Box 1600

Fort Worth, Texas

Dear Colonel West:

Thank you for your letter of January 20, 1961, transmitting a draft
copy of your "Review of Reports on Brazos River and Tributaries,
Texas, covering San Gabriel Watershed," to this office for review
and comment.

This office has no objection to the pProposed development, and will
consider the findings of your report in any studies we may make in
the Brazos River Basin.

We shall appreciate receiving s copy of the final draft of your
report, when it becomes available.

Sincerely yours,
/8/ Leon W. Hill

Regional Director
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UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

SOUTHWEST FIELD COMMITTEE, REGION SIX
807 Brazos Street
Austin 1k, Texas

February 21, 1961

District Engineer

U. 8. Army Engineer District,; Fort Worth
P. 0. Box 1600

Fort Worth, Texas

Re: File SWFGP

Dear 8ir:

T have reviewed the Corps of Engineers' report, "Review of Reports
on Brazos River and Tributaries, Texas, Covering San Gabriel River
Watershed," dated January 1961.

An examination of the report indicates that you have utilized all
available gtreamflow data collected by the U. 5. Geological Survey.
It is interesting to note that the San Gabriel River drains an area
that is subject to some of the highest flood-flow rates in the
Southwest. The report gives full consideration to these unusually
high flood flows. ‘

Thanks for submitting a copy of the report to me for review.
Very truly yours,
/s/ Trigg Twichell
Trigg Twichell
Geological Survey
Member, SWFC

cc: Douglas R. Woodward,
Washington, D. C.
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
AWR Basins Office
Agricultural Office Building, 15 & Quebec
Tulsa 12, Oklahoma
February 21, 1961

Colonel R. Paul West, District Engineer

U. 5. Army Corps of Engineers,; Fort Worth District
Post Office Box 1600

Fort Worth, Texas

Dear Colonel West:

I am enclosing copy of letter of comments from Mr. J. K. Vessey,
Regional Forester, U. 5. Forest Service, relating to the review by
his office of the "Review of Reports on Brazos River and Tributaries,
Texas, covering San Gabriel River Watershed."

Under date of February 15, 1961, Mr. H. N. Smith, State
Conservationist, Texas, transmitted his comments to you. These com-
ments from My. Smith and the enclosed comments from the U. 8. Forest
Service constitute the field level review comments of the Department
of Agriculture. '

We appreciate the opportunity of reviewing this report.

Yours very truly,
/&/ John A. Short

John A. Short
River Basin Representative

Enclosure
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UNITED STATES GOVERNMENT
MEMORANDUM

TO: John A. Short, River Basins Representative, DATE: February 13,1961
AWR Basins Office, Tulsa 12, Oklahoma

FROM: J. K. VESSEY, Reglonal Forester; by Glenn A. Thompson, Acting

SUBJECT: CIFP

Thank you for the opportunity to review the report on the
San Gabriel River Watershed.

There are no National Forest lands in this area and it does
pot appear that the proposed improvements wiil adversely
affect any non-Federal forest land.

The forest type in this area is classed as cedar brakes,
having little commercial value.

We have no other comments on this report.

/s/ Glenn A. Thompson

232



UNITED- STATES
DEPARTMENT OF THE INTERIOR
SOUTHWESTERN POWER ADMINISTRATION
POST OFFICE DRAWER 1619
TULSA 1, OKLAHOMA

March 2, 1961

District Engineer

U. 5. Army Engineer Distrlct,
Fort Worth

P. 0. Box 1600

Fort Worth, Texas

Dear Sir:

The draft copy of your "Review of Reports on Brazos River and Tribu-
taries, Texas, Covering San Gabriel River Watershed", inclosed with
your letter of January 20, 1961, file SWFGP, has been reviewed.

The relatively small size of the watershed involved, and the low
average runcoff reduces the hydroelectric potential in the proposed
projects to a minimum. However, in view of the rapidly increasing
power market and future need for water supply, it is recommended
that consideration be given to power facilities in the initisal
projects with provision made for future reallocation of storage to
higher priority purposes as the needs develop. It is the policy of
this Administration, also, to recommend the inclusion of maximum
possible storage, for future uses; which can be economically pro~
vided in initial construction.

We appreciate the opportunity of reviewing water resocurce project
reports from your office.

/s/ Douglas G. Wright

Douglag G. Wright
Administrator

233
89982 O-62—17



BRAZOS RIVER AND TRIBUTARIES, TEXAS
(SAN GABRIEL RIVER WATERSHED)

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

1. Authority.~ The following information i1s furnished in
response to Senate Resolution 148, B5th Congress; adopted January 28,
1958.

2. Water problems.- The principai water problems on the San
Cabriel River watershed result from the frequent cccurrence of flcoods
and insufficient water supply. Majlor floods originating on the San
Gabriel River watershed cauese apprecisble damages along the San Gabriel
River, the lower Little River, and augment considerably the flood condi-
ticns and damages along the main stem of the lower Brazos River.

Pericds of prolonged drought, upward trends In population, and expansion
of industrial and municipal developmerts have made evident the increas-
ing reed for the conservation of surface runoff for all beneficial pur-
poses In the lower Brazos River Basin.

3. Flood problems.- A flood problem exists on the San Gabriel
River within the investigated r=ach between the proposed North and
South Fork Reservoir sites and the river mouth, where an agricultural
area devoted principally to faming and ranching is subjected to fre-
quent damage by flood flows originating on the San Gabriel River water-
shed. A serious flood problem also existz along the little River below
the mouth of the San Gabriel River and the lower Brazos River below the
mouth of the ILittle River where damages to urban and highly developed
agricultural areas are considerably increased during flood stages on
the Little River and lower Brazos River by major flood flows dlscharg-
ing from the San Gabriel River. Urban damsges occur at Georgetown,
Cameron, Hearne, Rosenberg, Rlchmond, Brazeria, Sugarland, West
Columbia, Fast Columbia, and other communlities.

4. Water supply problem.- A public hearing wes held at George-
town on March 19, 1950, during which local interests stated the need
for conservation of water for municipal, industrial, and agricultural
purposes on the lower Brazos Rlver Basin, including the San Gabriel
River watershed. The water originating in the maln channel of the
Brazos Rlver above Whitney Reservolr generally possesgses a high salt
content and is largely unsatisfactory for municipal and industrial
purposes. However, the water originating on the tributary streams of
the Brazos River below Possum Kingdom Reservoir, including the San
Gabriel River, is of good quality. The aggregate firm yield of water
supply available from ground water and existing and proposed surface
reservoirs is estimated at about 510 million gallons daily. The pro-
Jected water requlrements for municipal and industrial purposes by the
year 2010 will be about 8.2 million gallons daily for the cities of
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Georgetown, Taylor, Thrall, and Thorndale and 1,102 million gallons
daily for the lower Brazos River Bazin. In view of the above, storage
for water supply purposes; in the maximum amcunts which can be economice
elly provided, shouid be included in all multiple-purpose reservolr pro-
Jects planned by the Corps of Engineers on the lower Brazcs River tribu-~
tary system.

5. BRecommended plan of improvement.- The District Engineer recom-
mends that the authorized project for Brazos River and tributaries, Texas,
be modified to provide for medification and lmmediate construction of the
authorized Laneport Reservolr project as a primary first-stage unit, and
the subsequent construction of the Worth Fork and South Fork Reservolrs
as second-stage and third-stage reservoir units; respectively, under s
plan of stage development, with such changes therein az in the dizcre-
tion of the Chief of Engineers may te advisable, at an estimated addi-
tional Federal construction cost cf $132,784,000 and ir increase of
$171,300 in annual maintenance and operation ccsts, subject to the
conditions that local interests reimburse the United States for the
project construction cost and annuael maintenance cost allocated to water
conservaticn. The authorized Laneport and recommended North Fork and
South Fork Reservolr projects would be constructed for flood control,
water conservation, fish and wildlife, and recreation purposzes. Perti-
nent data for the propcsed plan is shown in table 1.

6. Project costs and economic analysiz.- The recommended San
Gabriel River Basin projects would be constructed by the PFederal
Government at a total estimated construction cost of $42,420,000
{exclusive of $64,000 preauthorization costs) on the basis of July 1,
1961 prices. Individual costs per project are ag follows: Laneport
Regervoir, $23,400,000 {exclusive of $Lk,000 preauthorization costs),
North Fork Reservoir, $11,800,000 {exclusive of $10,000 preauthoriza-
tion costs), and South Fork Reserveir, $7,220,000 {exclusive of
$10,000 preauthorization cosgts). The estimated anmual charges shown
in the report are $1.853,000, consisting of $1,617,900 for interest
and amortization, and $235,100 for maintenance and operation. The
interest and amortization was computed on a 2.625 parcent interest
rate, a 50~year life, and a construction period of 5 years for Laneport
Reservoir and 3 years for the North and South Fork Reservolrs. The
interest and amortization is $902.600 for the Laneport Rezervoir,
$L443,700 for the North Fork Reservoir, and $271,600 for the South Fork
Reservoir. The annual operation and maintenance cost is $235,10¢ in-
cluding $100,100 for the Lareport Reservolr, $70,300 for the North
Fork Reservoir, and $64,100 for the South Fork Reservoir.

7. Benefits and benefit-cost ratioc.- The annual charges, annual
benefits, and bensfit-cost ratics for 50-year and 100-year economic
life are summarized Iin table 2.
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TABLE 1

PERTINENT DATA FOR PROPOSED PLAN
SAN GABRIEL RIVER WATERSHED

Firgt stage Second stage Ultimate stage
Ttem Laneport Laneport Laneport North Fork South Fork
DAM
Location Mile 29.7 Same Same Mle 4.0, North Mle 4.7, South
San Gaebriel San Gebriel San Gebriel
Type Concrete & Sane Same Rock fill Rock fill
earth fill ) impervious core impervious core
Length {feet) 16,000 16,000 16,000 12,370 6,100
Height (feet) 111 111 111 188 167
Spllliway Gated © Gated Gated Broadcrested Broadcrested
uncontrolled uncontrolled
RESERVOIR
Btorage ellocations
Siltation (ac-ft) 27,700 22,900 22,200 7,000 4,000
Water conservation {ac-ft) 68,100 147,900 193,200 126,700 89,000
Flood comtrol (ac-ft) - 236,100 161,100 116,500 87,900 45,500
Fotal 331,900 331,900 331,900 221,600 138,500
Hlevations T Tlevation : Area : Elevation : Area : Elevation : Area  : Elevation : Area :- Elevation : Area
and areas . (ft. msl) : (ecres) : (ft. msl) : {acres) : (ft. ms1) : {scres) : (ft. msl) : (acres) : (ft. msl) : (acres)
Spiliway crest 502 .0 4,790 502 .0 4,790 502.0 4,790 855.0 5,000 860.0 3,210
Top water
conservation pool 503.8 5,240 515.7 8,270 520.8 9,730 83.8 3,210 8u43.4 2,340
Top gates 531.0 13,440 531.0 13,440 531.0 13,40 - - .- -= --
Maximum water surface 540.9 16,960 539.0 16,290 540.0 16,640 812.2 6,400 876.6 I,020
Top of dam 5hé.0 5h6.0 546.0 818.0 882.0
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TABLE 2

BENEFIT-COST RATIOQ
(in 1000 dollars)
SAN GABRIFI, RIVER WATERSHED.

: Based on economic life of 50-years

“Based _on_economic 1ife of 100-years
Item : North : BSouth : : : Korth : South :
3 Laneport : TFork Fork Total : Laneport : Fork Fork Total
Average annual costs |
Investment costs 902.6 3.7 271.6 1,617.9 708.9 348.4 213.3 1,270.6
Maintenance, operation, | :
& re?lacement 100. 7 700 3 6)'1'0 1 235 +1 1070 1 75 «Q 69. 1 25.].- 2
Total 1,003.3 514,00 . 335.7 1,853.0 816.0 ko3, 282.4 | 1,521.8
Average annual benefits
Flood damage .
prevention 1,819.7 582.5 27k, 3 2,676.5 1,819.7 582,5 27h.3 2,676.5
Water conservation 508.2 512.8 273.0 1,29k4.0 508.2 512.8 273.0 1,294.0
Fish & wildlife 43.8 19.3 19.0 82.1 43.8 19.3 19.0 82.1
Recreation L05.5 351.7 290.0 1,047.2 405.5 351.7 290.0 1,047.2
Total 2,777.2  1,466.3 856.3 5,099.8 2,7T7+2 1,466.3 856.3 5,099.8
Ratio of benefits '
to costs 2.8 2.9 2.6 2.8 3.4 3.5 3.0 3.4




8. ©Physical feasibility and provision for fature needs.~- The
development of the San Gabriel River Bagin In three stages with
Laneport Rerervoir the first-stage, North Fork Reservolr the second-
stage, and South Fork Reservoir the third or ultimate-stage was found
to be the most favorable and practical plan of improvement. The
Laneport Reservoir project will provide the greatest amount of flood
control benefits and still satisfy present water conservation needs
for the most reasonable benefit-cost ratio. The three reservolirs
would be credited not only with large flcod control benefits in the
San Gabriel River Basin but also in the lower Little River and Brazos
River Basins, along with the maximm and most economical conservation
of good quaelity water on the San Jabriel River watershed; which would
contribute most favorably towards fulfiliment of the present and
future water supply requirementsz of local. lower Little River, and
lower Brazos River Basine.

9. A reglonal analysis of flood contrcl storage requirsments
in the Brazos River Basin indicated that each reservolr should have
sufficient flood control storage to regulate the 50-year flocd from
ite watershed area to non-damaging prcportions downstream. Flood con-
trol requirements were based on rcuting of the hypothetical 50-year
floods through ths reservoirs. The S0-year storms were centered upon
the watershed to determine the most criifical requirements for flood
control storage under the various stages of development. The mosat
appropriate solution was a three-stage development plan that would
allov development of water conservation as needed and provide the maxi-
mum flood protection from the first stage until the entire system is
completed. In determining the conservation storage capaclty that
should be provided in the reserveir, cognizance was taken of the re-
gquest of local Interests which include the protable water requirements
of downgtrear interests in addition to those in the local area. Yield
versus storage relatlionships were established, and cost estimates were
developed for several volumes of conzervation atorage. These studies

isclosed that a total of 40B,900 acre-fest {193.200 acre-feet in

Laneport Reservoir, 126,700 mcre-feet in North Fork Reservoir, and
89,000 acre-feet in South Fork Reservcir j of congervation storage
could be provided at ressonatlse zogt and this volume of storage was
generally in accordance with the dezires 5f those interested in obtain-
ing water from the San Gabriel River area. The Federal Powver Commission
hae concluded that production of power at the proposed =ites would not
be economically feasible. The reserveirs will provide adequate recrea-
tion facillities to meet the anticipated needs of the general public
within the surrounding area.

10. Extent of interest in the project.- 'The Brazos River
Authority, acting in behalf of wunicipalities in the San Gabriel River
watershed and in behalf of local interests located in the lower Brazos
River Basin, has indicated am dezlre for flocod control and conservation
meesures on the San Gabriel River watershed, requesting that the Corps
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TABLE 3

STORAGE OF PROPOSED RESERVOLRS
SAN GABRIEL RIVER WATERSHED

: — Stage 1 ' : Stage 2 -: Stage 3 (Ultimate)

Reservoir : Total : wWC pool : FC pool : Tdtal : WC pool : FC pool : Total : WC Pool : FC pool

: (ac-ft} : (ac-ft) : (ac-Tt) : (ac-ft) : (ac-ft) : (ac~ft) : (ac-Tt) (agmft) : {ac-ft)

Sediment storage

Laneport 27.7 19.7 8.0 22.9 20.2 2.7 22,2 20.7 1.5
North Fork 7.0 5.8 1.2 7.0 5.8 0.5
South Fork : k.o 3.5 0.5
:Conservatknnstorageg_'Yield :Conservation storage: Yield :Conservation storage: Yield
r {ac=ft) ¢ (In) .~ {cFsy (ac-ft) : Un) (efs) : Tac~-ft) : (ia) - {cfs)
Conservation storage
Laneport 68.1 1.8 k3 147.9 5.83 39 193.2 10.21° 3%
North Fork 126.7 10.06 30 126.7 10.06 30
South Fork ' : 89.0 13.90 17
: Flood control gtorage : Flood control storage : Flood control, storage
: (acre-feet ) : _(acre-feet) 5 ‘ {acre-feet)
Flood control storage
Laneport 236.1 . 161.1 116.5
North Fork 87.9 87.9
South Fork R

k5.5

NOTE: All storage figures are in—I:OOO acre~-feet



of Engineers consider including the maximum water conservation in all
reservoirs investigated. The Brazos River Authority has indicated its
acceptance of the three reservoir projects \Laneport, North Fork, and
South Fork) and that at the proper time it will contract for the total
cost of the water supply provielons prior to the initiation of construc~
tion. The Authority has indicated no desire to defer payment for the
cost of any portion of the storage space for future water supply as set
forth by the Water Supply Act of1958. Objections 4o the location of a
reservolr on the San Gabriel River has been expressed by local inkterests
who live in the investigated Laneport Reservclr area. The major objec-
tions expressed by the opponents were in regard to the displacement or
relocation of people who reside or own land within the proposed Laneport
Regervoir area; the lnundation of lands which they classify as the best
and most highly developed portion of the watershed; reduction in econo-
mic returns to the landownerzs, specifically in the Laneport Reservolr
site; the loss of tax revenue to school districts and county govern-
ments. Certain local interests who reside within the proposed Lane-
port Reservoir area have expresgsed considerable opposition to the
Laneport project and have Indicated a preference for the North Fork

and South Fork Reservoirs on the upstream tributarles.

11. Allccation of costs.- The results of allocation of the costs
of the three reservoir projects {lLaneport, North Fork, and South Fork)
by the Separable Cost-Remaining Benefits method and by alternative
methods listed. in Senate Resolution 148, based on third-stage condi-
tions and on assumed economic lives of 50 to 100 years; are presented
in table 4. Costs allocated to water conservation are the responsibi-
1lity of local interests. The full local cooperation regquirements for
the recommended improvement provide that prior to construction local
interests glve assurances satisfactory to the Secretary of the Ammy
that they will obtain all the necessary water rights and contribute
the part of the total flirst cost of the project and the annual cost of
cperation, maintenance, and replacements allocated to water conserva-
tion. Local cooperation requirements further provide that local
interests be permitted to contribute their share of the construetion
cost (a) in a lump sum prior to initiation of construction (see table
5), (b) in annual amounts during the period of construction, propor-
tional to the annual Federal appropriations for construction, or (c)
in equal annual payments, including interest during construction and
interest on the unpald balance, within the economie life of the pro-
Ject 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 contribmte thelr share of the
annual cost of operation, maintenance, and replacements (a) on an
annual basis as these costs are incurred or (b) in one lump sum on a
present-worth basis. (See tsble 5

12. Repayment arrangements.- Posslible repayment arrangementb
for the water supply provislons in the recommended San CGabriel River
Basin projects are described in paragraph 11 above.
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TABLE 5

WATER CCNSERVATION COSTS
PROPOSED PLAN OF IMPROVEMENT
BAN GABRIEL RIVER WATERSHED

: 3 '+ Annual @ 3
Regervolr i First costs ; Percent : M&0 Charge : Percent
Laneport $ 9,593,300 40.92 $35,800 35.55
North Fork 5,664,000 h7.96 31,300 bh.53
South Fork 3, 452,000 k7.75 30, 300 hr.27

Total $18,709,300 $97 5 400

13. Alternative project considerations.- Preliminary feasibility
studies were made for a total of four potential reservoirs on the San
Gabriel River watershed: Laneport on the San Gabriel River at river
mile 29.7; North Fork Dam on the North Fork of the San Gabriel River
at river mile L4.0; South Fork Dam on the South Fork of the San Gabriel
River at river mile 4.7; and Berry Creek Dam on Berry Creek at river
nmile 6.7. Comparison made of the excess benefits over cost for the
various stage-and simultaneous-development plans resulted in the
selection of plan 10B, a stage-development plan of Laneport, North and
South Fork Reservolrs. Comparison of the recommended plen and solutlons
considered are found in sppendix II. Tables 7A and 7B, "Summary of
Economic and Cost Analyses - Solutions Considered,” and paragraph 26,
"Analysis of Investigated Reservoir Plans.”

O

M






89982 O-62 (Face blank p. 242)

ALLOCATION OF COSTS

TABLE &

PROPOSED FLAN OF IMPROVEMENT

SAN GABRIEL RIVER WATERSHED
(SENATE RESCLUTION 148)
(in thousand dollars}

Lanepcrt Reservoir

North Fork Reservolr

South Fork Reservoir

H Separable H H : Separable 4 : oot Separable : :
Ttem + Cost=Remaining : Use of Priority : Incremental : Cost-Remaining : Use of Priority : Incremental : Cost-Remaining : Use of Priority : Incremental
Benefits : Facilities : of Use Cost Benefits ; Facilities : of Use Cost Benefits : Facilitles : of Use Cost
ECONOMIC LIFE OF 50 YEARS
Algeations fo food comrel T80.8 1 k6 4, 4k3.0 1,180.0 4,179.0 k,895.0 2,580.0 2,290.0 2,T0L.0 2,775-0
First cost 9,780, T,490.0 10,210.0 9,463.0 Sk3, ,180. . ,895. ,580, ,2590. ,TOL. » TT5-
(% 72%) (31.95%) (43.55%) (50.37%) (37.62%) {35.39%) (35.39%) (1. k5%) (35.68%) (31.67%) (37-35%) (38.38%)
Anmual cest of meintenance, operation,
and replacement 8.8 32.3 43.8 43.3 15.6 22,8 2.9 23.2 19.3 18.1 23.9 23.3
(18.46%) (32.08%)  (43.50%) (47-96%) (22.19%) (32.43%)  (35.42%) (33.00%) (30.11%) (28.24%)  (37.29%) (36.35%)
A e so Yater conservarion L ol 8,632.0 12,981.0 5,664.0 6,603.0 5,453.0 6,115.0 3,452.0 4.165.0 3,439.0 3,775.0
First cost 9,593.3 1 .0 N . B . 3 . . . . » . > . s . > . » .
(50.92%) (62.72%) (36.82%) {55.37%) (47.96%) (55.91%) (46.17%) {51.78%) (b7.75%) (57.61%4) (%7.57%) {52.21%)
#Ahmual cost of maintenance, operation, 8 p p 1.3 2.9 24 2.5 50.3 3-5 5 30.5 30.3
and replacement 35. 53. 37.1 37. . . . . . . . .
(35.55%} (53.23%) (36.844%) (37.34%) (4. 53%) (46.80%) (46.09%) (46.23%) (7.27%) (55.38%) (57.58%) (57.27%)
Allocations to fish and wildiife 96 : - o o8 296.0 0 363.0 270 2.0 239.0 267.0
First cost T22.1 296.0 T.0 3T, T.0 . 2. . . . . -
(3.08%) (1.26%) (3,27%) (1.35%) (2,43%) (1.66%) (2.64%) (3.07%) (3-19%) (1.96%) (3.31%) (3.69%)
Anmual cost of meintenance, operation, 0 1.0 1.9 1o .0 1.0 - 1.0
and replacement 1.2 1.0 3.3 1.0 . . . . . . . .
e (1.35%) 0.5 (3289  (0.99%) (2.84%) Wied) ol (a9 (3.124) Q.568)  (3.289)  (1.56H)
A e e o feoresilon 347.8 5l 8 68 416 831.0 1,866.0 437.0 g2k.0 633.0 851.0 k3.0
First cost 3,347. o54.0 3,835.0 3.0 1, .0 . s . N . N . .
(1h.20%) (+.07%) (16.36%) (2.91%) (11.99%) (7.04%) (15.80%) (3.70%) (12.78%) (8.76%) (10.77%) (5.72%)
Anmael cost of meintenance, operation,
and replacement 1.9 13.8 16.5 13.8 214 13.6 11.1 13.6 12.5 9.5 T.6 9.5
(1k.80%) (13.70%) (16.38%) (13.70%) (30.444) (19.35%) (15.79%) (19.35%) (19.50%) {(1%.82%) (11.85%) (14.82%)
ECONCMIC LIFE OF 100 YEARS
fAlocations bo flood conbrol I 1 96 9,463.0 4,521.0 %,162.0 4,162.0 k,895.0 2,580,0 2,273.0 2,653.0 2,T75.0
First cost 9,427.0 T,48T7.0 9,396.0 - 3 . . . . B . N . . s .
(ho.21%) (31.949)  (40.08%) (40.37%) (37.43%) (35.2b8)  (35.249) (i .559) (35.68%) (3l.4h%)  (36.69%) (38.38%)
Anmual cost of maintenance, operation, 5 " ko 3 L 6.1 25.0 19.8 19.5 254 25.0
and replacement 50. 3.2 .9 51.0 17. 24.3 . . . . . .
(b7.48%) (31.96%) (40.10%) (b7.66%) (23.07%) (32.40%) (35.20%) (33.33%) (28.65%) (28.22%) (36.76%) {36.18%)
Allocations to water conservation
First cost 10,618.0 14,627.0 9,628.0 12,981.0 5,637.0 6,555.0 5,426.0 6,115.0 3,580.0 ,1k8.0 3,484.0 3,775.0
(45.29%) (62.39%) (41.07%) (55.37%) (47.73%) (55.50%) (45.94%) (51..78%) (49.50%) (57.37%) (48.19%) (52.21%)
Ammial cost of maintenance, operation, 56.8 43.9 40.0 33.3 35.1 3}4- 5 311' 4 2.8 8.0 33.3 2.5
and replacement 35.9 . . . . . . . . . ) . .
(33.55%) (53.08%) (41.03%) (37.38%) (. ho%) (46.80%) (46.00%) (45.87%) (47.47%) (54.99%) (48.19%) (47.03%)
Adlocations to fish and wildlife 856.0 27 O 328 0 192.0 359.0 363.0 291.0 138.0 266.0 267.0
First cost Tig.0 201.0 - . N . N . N . " .
{3.12%) (1.24%) (3.65%) (1.35%) (2.78%) (1.63%) (3.04%) (3.07%} (4.03%) (1.90%) (3.68%) (3.69%)
Ammual cost of maintenance, operation, :
and replacement 1.8 1.0 3.9 1.0 2.2 1.0 2.3 1.0 2.k 1.0 2.5 1.0
(1.68%) (0.94%) (3.64%) (0.94%) (2.93%) (1.33%) (3,07%) (1.-33%) (3.47%) (1.55%) (3.62%) (1.45%)
Allocations to recreation 8l 039.0 3,561.0 683.0 1.42k.0 901.0 1,863.0 437.0 779.0 67L.0 827.0 kiz.0
Tirst cost 2,843.0 1 . . . Shek, . . . . . . .
= (1i.35%) (hB3d)  (eoh) (2o (15.06h) (1639 (b (o) (10.789) (9.28%) (L) (5.9
Anmial cost of maintenance, operation, 1
and replacement 18.5 15.0 16.3 15.0 22.2 1k.6 11.8 1h.6 k.1 10.6 7.9 10.6
(17.29%) (1%.02%) (15.23%) (1k.02%) (29.60%) (19.47%) {15.73%) (19.47%) (20.41%) (15.34%) (11.k3%) (15.34%)







