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FOURTH AGREEMENT
Between

THE CITY AND COUNTY OF SAN FRANCISCO

and

THE TURLOCK IRRIGATION DISTRICT AND THE MODESTO IRRIGATION DISTRICT

THIS AGREEMENT, made by and between the CITY AND COUNTY OF SAN FRANCISCO,
a municipal corporation, acting by and through its Public Utilities Commission,
hereinafter called "City," and the TURLOCK IRRIGATION DISTRICT and the MODESTO
IRRIGATION DISTRICT, organized pursuant to the Irrigation District Law of the
State of California, acting by and through their respective Boards of Directors,
hereinafter called "Districts,”

WITNESSETH THAT:

1. WHEREAS, Districts and City own &nd operate certain water conservation
facilities on the Tuolumme River for the purposes of domestic, municipal and
industrial water supply, irrigation, flood control and the generation of electric
power, and have operated said facilities effectively and harmoniously for many
years; and

2. WHEREAS, in that certain agreement dated February 29, 1940, known as
the "First Agreement," Districts and City did formally sagree to continue to
cooperate in a program of conservation of the waters of the Tuclumne River for
their mutual benefit, and to recognize the provisions of the Act of Congress of
December 19, 1913, known as the Raker Act (38 Stat., 242), as applyinmg to
Districts and City without waiving any of their rights; end,

3. WHEREAS, in that certain agreement dated November 22, 1943, knowm as
the "Second Agreement," Districts and City did formally agree to continue the

development of the Tuolumne River by cooperating in the building of the Cherry
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River Project and New Don Pedro Project and all appurtenant projects involving
the use of Tuolumne River water; and,

4, WHEREAS, In that certain agreement dated June 30, 1949, known as the
“"Third Agreement," Districte and City did formally agree that the Districts have
existing prior rights to the waters of the Tuolumne River and its tributaries,
and agreed to provide for the storage, management and control of the waters of
the Tuolumne River and its tributaries in such & manner as to assure, insofar
as feasible, the availability of sufficient water to meet the requirements of
Districts and City; and that toward this end City would first construct the
Cherry Valley Project, after which the New Don Pedro Project, to be owned by
Districts, would be constructed as provided by supplemental agreement; and did
further agree upon their respective flood control responsibilities under a
proposed contract with the United States through its Corps of Engineers, U. S,
Army; and

5. WHEREAS, the United States of America, pursuant to the Flood Contrel Act
of December 22, 1944, has entered into a contract with Districts and City dated
August 29, 1949, and certified by the Federal Government on September 26, 1949,
as supplemented by Supplemental Agreement No. 1, dated June &4, 1956, hereinafter
called "Federal Coentract," under which, in consideration for certain financial
contributione to be made by the Federal Govermment, Districte and City agreed to
provide for Tuolumne River flood control by making certain modifications in :heir.
then existing facflities and operatfions and by constructing the Cherry Valley
Regervoir and the New Don Pedro Reservoir with New Don Pedro to provide not less
than 340,000 acre feet for flood control; and

6. WHEREAS, the Cherry Valley Reservoir has been successfully completed by -

the City; and
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7. WHEREAS, the Legislature of the State of California has, pursuant to
Chapter 282, Statutes of 1965, authorfzed a Davis~Gruneky Act grant of up to
Seven Hillion Dollars (§7,000,000) for recreational functions and enhancement
of fish and wildlife in connection with the construction of the New Don Pedra
Reservoir; the above amount to be further increased by an estimated amount of
Five Hundred Thousand Dollars ($500,000) for the provision of initial water
supply and sanitary facilities under the provisions of said Davis-Grumsky Act;
thereby making & grant of spproximately Seven Hillion Five Hundred.Th;usand
Dollars ($7,500,000) available from the State of California; and

8. WHEREAS, studies indicate that further conservation of Tuolumne River
flows to provide for the needs of the Districts and the City can be accomplished
by building the New Don Pedro Reservoir to its maximum capacity of approxi-
mately 2,030,000 acre feet; and

9. WHEREAS, the electors of the Districts and of the City have authorized
the issuance of bonds to secure the estimated funds necessary to comstruct the
New Don Pedro Project; and

10. WHEREAS, following application by the Districts and a hearing, the
Federal Pdwer Commission has ordered the issuance of a license to the Districts

for the New Don Pedro Project (Turlock Irrigation District and Modesto Irrigation

District Profect No, 2299, 31 FPC510, 1128 (1964), containing certain conditions,

including the filing of an agreement between Districts e&nd City for Commission
approval relating to the allocation of the total cost of the project and the
acquisition of storage space in the reservoir, which proceedings have been
affirmed by the United Strates Courr of Appeals for the Ninth Circuit (Cllifornin;
et al. v, FPC 345 F2d 917 (1965); and

11, WHEREAS, it is now necessary to set forth the respective responsibilities

of the Districts and the City in the New Don Pedro Project;

NOW, THEREFORE, the parties hereto do mutually agree asg follows:
e
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ARTICLE 1. SCOPE OF AGREEHENT

This agreement is intended to supplement and, to the extent of any incon-
sistency therewith, amend the provisions contained in the aforementioned First,
Second and Third Agreements between Districts and City, to the end that the New
Don Pedro Project, herecinafter called Project, may be constructed for the purpose
of conserving water for the irrigation, domestic, municipal and industrial use
requirements of the parties hereto; for flood control; for the generation of
hydroelectric power; and for recreation, fish and wildlife. This Agreement
shall continue in force umtil modified or canceled by mutual consent of the
parties hereto.

ARTICLE 2. RIGHTS OF PARTIES

This Agreement does not, nor is it intended to, affect, alter, or impair in
any manner the rights of the respective parties hereto in or to the waters or the
use of waters of the Tuolumme River or its watershed acquired or existing under
the laws of the State of California. Districte and City agree to recognize and
abide by the provlgious of the Rsker Act as applyimg to Districts and City.

ARTICLE 3., THE BOARD OF REVIEW

Districts and City agree to cooperate fully to expedite the early completion
of the Project, the planning and construction of'uhich shall be under the general
supervision and control of Districts., In order to keep the parties hereto fully
advised regarding design progress and construction & Board of Review is hereby
created, The Board shall be composed of three persons, one to be appointed by each
of the parties hereto, The Board shall establish its own operating procedures.

At least once each month the Board shall meet with Districts' project repre-
sentatives and review progress and scheduling of the construction work, the
expenditure and availability of funds, proposed contract modifications, and the
matters falling within paragraphs I A, I D, and iI of Appendix A of this Agreement.
The Board shall arrange to have minutes kept for each of its meetings, and shall

report the results of each of such meetings to the parties. The Board shall also
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make such recommendations to the parties as {t sees fit to the end that a high

level of cooperation is maintained among the parties and each is kept fully

informed.,

ARTICLE &4, FISCAL PROTECTION AND HOLD HARMLESS CLAUSES

Districts shall not averd any construction contracts prior to the exscution
of thie Agreement and its certif;catiou pursuant to Section 86 of City's Charter,
nor prior to City's review and approval of the plans and specifications of such
construction contracts, which approval shall not be unreasonably withheld,
Districts shall proceed with planning and construction expeditiocusly and dili-
gently until completfion thereof, and City shell cooperate with Dxﬂtrlcts at all
times to that end,

It is mutually understood and agreed that the program and conditions of
this Agreement are subject on the part of City and Dietricts to such action
as nay‘be required by law or as required by applicable fiscal budgetary pro-
vigione of law governing City and Districts or by the necessity of bond issues,
and further subject to execution of the supplemental agreement to the Federal
Contract provided in Article 3b therein.

Districts agree to assume any City obligations under the Federal Contract .
for the construction of the New Don Pedro Project and further agree to assume
all of City's obligations under the Pederal Contract for flood control operation
when the New Don Pedro Project is completed, provided City has made its contri-
bution to the cost of the Project as set forth herein. Districts shall hold
and save harmless City, its officers, agents, anu employees, from liability of
any nature or kind for and on account of any claim for damages arising as &
result of the work performed or failure to meet the terms of the Federal Contract
respecting the New Don Pedro Project. The New Don Pedro Project shall be owned
solely by Districts, and Districts agree to maintain and operate it at their

own expense, all in accordance with the terms and conditfons herein.

Modesto Irrigation District/Turlock Irrigation District
Joint Comments on Draft SED - Appendix G



The Districts shall have no liability for damages and shall be relieved
of any obligations under thie Agreement, if such damage is ceaused, or the
performance of such obligations is prevented, by war, strikes, insbility to
obtain required materials, acts of God, or other causes beyond theirlcontrol.

ARTICLE 5. RESERVOIR STORAGE CAPACITY

The New Don Pedro Reservoir shall be conatructed to & capacity of approxi-
mately 2,030,000 acre feet; which capacity shall include 1,120,000 acre feet
of Districts' storage, of which 309,000 acre feet is below minimum power pool;
570,000 acre feet storage space for use by City; and 340,000 acre feet for
flood control storamge space, Such portion of the 340,000 acre feet flood control
storage space as is not reserved for flood control at any time shall be available
502 to Districts and 502 to City for conservation storage, thereby eatitling
City to a maximum of 740,000 acre feet of storage space, hereinafter called
"exchange storage space,"

ARTICLE 6. FLOOD CONTROL OPERATIONS

{a) Until the Project is constructed and in operation, both Districts
and City agree to operate their existing reservoirs for purposes of flood control,
in addition to conservation, in accordance with the provisions of the Federal
Contract. City shall have the right to intercept and store water due Districts
under the Raker Act and shall endeavor to wmaintain, insofar as feasible, suf-
ficient storage in its reservoirs to protect Districts from lose of both

irrigation and power water by reason of Districts' flood control operations.

Upon demand of Districta, City agrees to release from City's reservoirs,

. .——‘—-"'_-_-_--—__-‘-—- .
through its powerhouses or otherwise, any or all water due Districts under the

Raker Act: provided that all storapge credits shall be terminated at such times
as existing Don Pedro Reservoir spills or on October 31 of each year, at which

time City shall own all water stored in its reservoirs.
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(b) Upon completion of the New Don Pedro Reservoir, all obligations of
the City and the Districte to operate any of their other reservoirs for flood
control shall be terminated, and the entire flood control operation shall be
transferred to the New Don Pedro Reservoir.

(c) Districts shall operate New Don Pedro Reservoir for flood control
in accordance with the requirements of the Federal Contract and the appliicable
and valid regulations and orders of the Corps of Engineers of the United States
Army. The maximum amount of space in the reservoir to be reserved for such
flood control purposes is 340,000 acre feet.

ARTICLE 7. WATER ACCOUNTING

It is agreed that a principal benefit to be derived by City in return for
ite payment of a substantial part of the cost of the project shall be the right
of City to release water to Districts when it can be stored in New Don Pedro
Reservoir in advance of the time when a release thereof is required under the
Raker Act and .the righf of City subsequently to intercept or divert equivalent
quantities of water which would otherwise be required to be released to Districts,
the City's advance releases being stored by Districts in New Don Pedro Reservoir
and withdrawn therefrom by Districts for use in place of natural flow subse-
quently intercepted by City, The following provisions shall take effect upon
the completion of New Don Pedro Reservoir and shall continue in effect
thereafter throughout the term of this Agreement:

(a) A “Water Bank Account" shall be established and maintained by the
parties in & manner to be approved by them from time to time.,  The Water Bank
Account shall contein a detailed record of all advance releases credited to
City and all debits charged to City as hereinafter provided, together with the
net balance, if any, remaining to the credit of the City at all times. The
Water Bank Account shall be maintained on a daily basis or such other basis

es the parties may agree upon from time to time.
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(b) Wwhenever the inflow to the New Don Pedro Reservoir from all sources ’
exceeds whichever of the following is the gmaller:

(1) The computed daily natural flow of the Tuolumne River at

LaGrange Dam (as defined in the Raker Act), or

(2) The entitlement of the Districts under the Raker Act plus
sixty-six (66) cubic feet per second,
then the excess shall be deemed to be natural flow of the Tuclumne River
released by City to Districts in advance of the time when the releage thereof
is required under the Raker Act, and such excess shall be credited to City
as "advance releases" and shall be treated as hereinafter provided,

(c) Whenever and to the extent that City has & credit balance in its
Water Bank Account City may intercept and divert waters of the Tuolumne River
above New Don Pedro Reservoir in guantities which will reduce the inflow into
New Don Pedro Reaervoir.to less than the smaller of the two guantities
hereinabove defined in paragraph (b} hereof, and the amount by which such
inflow is 8o reduced below the smaller of said two quantities shall be
charged to City in fts Water Bank Account.

{(d) The losses of water in storage in New Don Pedro Reservoir through
evaporation and seepage shall be computed on a daily basis, and on each day
when the City has a net credit bqlggggﬂin_itl-ﬂltef'iinﬁ Account there shall
be deducted from auch ﬁ;lnnce that proportion of the day's evaporation and
seepage losses which is equal to the proportion that the City's net credit
balance in the Water Bank Account at the beginning of the dey bears to the

total volume of water then in storage in New Don Fedro Reservoir.
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(e) Except with the prior consent of Districts, City shall never be
entitled to have a debit balance in its Water Bank Account. With the
Districts' prior approval City may create debit balances in its Water Bank
Account on a temporary basis for the purposes of sscuring water which {s
necessary to maintain City's operations, but such debit balances shall be
restored by City thrdugh advance releases as soon as practicable, and City
shall compensate Districts in a manner to be mutually agreed upon for any
damagea or losses which may be suffered or incurred by Districts as a result
of auch action by City,

(f) The net crediﬁ balance of the City 4n its ﬁnter Bank Account shall
never be permitted to exceed at any one time 570,000 acre feet plus one-half
of the permitted encroachment in the flood control space, Whenever the
City's net credit in its Water Bank Account shall equal or exceed the above,
then, and so long as that condition continues, there shall be no credit to
the City for‘advance releases purasuznt to paragraph (b) hereof.

(g) Districts shall own and have exclusive control and use of all water
released by City to Districts in advance pursuant to paragraph (b) hereof,
may store such water in and withdraw such water from New Don Pedro Reservoir
at such times and in such amounts as Districts shall gee fit from time to
time,

(ﬁ) For the purposes of computation, the daily natural flow of the
Tuolumne River shall be deemed to be that flow which would have occurred at
LaGrange Dam had no facilitiee of City and Districts been constructed on
the Tuolumne River watershed,

(1} All computations, schedules, records ;nd formulae used in measuring
advance releases and establishing the net balance in the City's Water Bank

Account from time to time shall be subject to examination and review by
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authorized representstives of the parties hereto at all reasonable times,
Honthly reports shall be made to the parties showing the results of all such
computations and the status of the Water Bank Account on a daily basis. The
correctness of each such monthly report shall be deemed to be conclusively
established as between the partfes in the absence of objection by any party
wvithin ninety (90) days after the delivery of such report. 1In the event of
any objection within said period the parties shall endeavor to re:;lve the
objection by mutual greement, but {f they are unable to do go within a
reasonable time then upon request of any party the matter shall be referred
to a panel of three qualified arbitrators, one appointed by City, one by
Districts, and the third by the two so chosen, and the decision of a majority
of the arbitrators shall be final and binding upon all parties.

ARTICLE 8. WATER RELEASES; APPORTIONMENTS.

The Districts and City recognize that Districts, as licensees under the
Federal Pouer-Commissign license for the NEGﬂEEE'f;é};'froject, have certain
responsibilities regarding the water release conditions contained in said
license, and that such responeibilities may be changed pursuant to further
proceedings before the Federal Power Commission, As to these responsibilities,
as they exist under the terms of the proposed license or as they may be
changed pursuant to further proceedings before the Federal Power Commission,
Districts and City agree:

(a) That any burdens or changes in conditions imposed on account of
benefits accruing to City shall be borne by City.

(b) That at any time Districts demonstrate that their water entitlements,
es they are presently recognized by the parties, are being adversely affected
by making water releases that are made to comply with Federal Power Commission

license requirements, and that the Federal Power Commissfon has not relieved

= 0=
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them of such burdens, City and Districts agree that there will be a re-allocation
of storage credits so as to apportion such burdens on the folloving basis:
51.,7121% to City and 48.2879X to Diatricts,

In the event City and Districts cannot agree that there has been such an adverse
effect and the extent thereof, these issues shall be determined by arbitratien

as provided in Article 7 (1) above.

(c) That in the event of such adverse effects on Districts' water entitle-
ments, and the consequent necessity for distribution of burden therefor as pro-
vided in the foregoing subparagraph b, Districtes shall forthwith seek modi-
fication by the Federal Power Commission of the wa*ar release conditions of said
license.

ARTICLE 9, DETERMINATION OF COSTS AND COST ACCOUNRTING

(a) Estimated Costs. Estimated Project costs made in March 1966 form the

basis for the allocations of costs to the parties ss made herein, The parties,

however, recognize and agree that the costs to be defrayed im accordance with
the allocatione made shall be the actual coste of construction of the Project.
(b) Actual Costs. Actual costs of construction shall be those expenditures

required in order to build the Project. In addition to the actual costs of all
physical facilities, including lands, together with any relocations or replace-
ments of fscilities which Froject construction may require, actual costs shall
include but not be restricted to, the costs of adminiatration, preliminary in-
vestigation, engineering, legal services and construction management.

{c) Accounting and Procedures. The Districts shall set up an

accounting procedure for the Project satisfactory to the City, which
shall be in accordance with the uniform system of accounts of the Federal
Power Commission., Prior to awarding of any contracte for construction

of the New Don Pedro Project the Districts shall select a bank or

banks in which to establish accounts for all funds received and paid out

in connection with the Project. Such funds shall be kept 4n bank accounts
wY Y
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separated from all other funds of the Districts. Funds covering the cost of
the Project shall be deposited in these accounts by the Districts and City
prior to awarding of contracts. Any interest accruing shall be credited to
the City and Districte as their pro rata share of deposite esrned. All
payments for the Project shall be disbursed from these funds and any unused
amounts at the completion of the Project shall be returned to the City and
Districts as their credits indicate. The Districts shall render monthly
statements to the City showing the distribution of all funds and the City's
share of same, In addition, the Controller of the City shall have the right
to make any investigation, inspection or audit which he may deem necessary.
For the purpose of siwmplification, contracts awvarded for construction work
shall be itemized so far as practical, to separate items for City participation
from items in which City does not participate,

(d) Reporting. Each party agrees that at any time, upon written request
by any of the other ﬁarties. it will report the amount oflfunds it has avail-
able for disbursement under the terms of this Agreement, Districts agree that
at any time upon written request they will furnish te City up-to-date Project .
cost estimates, certified statements as to Project costs actuelly incurred,
and information a&s to their budggtary programs for the New Don Pedro Project.
ARTICLE 10. RESPONSIBILITIES AS TO PROJECT COSTS.

(a) Separable Costs. Of the total Project costs, Districts shall pay the

costs of acquiring the site for the New Don Pedro Dam and g1l lands and

interests in lands to be occupied by the New Don Pedro Reservoir. Districts
shall also pay all costs of the Project facilities installed for the purpose’
of generating hydroelectric power and for operation and maintenance activity

at the New Don Pedro Dam.
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The coste of any modification to City's structures at Red Hountain Bar which
may be necessary as a tesult of the construction of the New Don Pedro Project
shall be borne by City. Estimates of these costs are set forth in Section I,
Groups B, C and E of Appendix A incorporated herein by this reference. Each
agency shall bear its own cost of interest charges during construction.

(b} Common Costs. All Project costs otﬁer than those set forth in
Article 10a above shall be considered "Common Costs' to be shared by Districts
and City as agreed upon herein. For purposes of cost sharing determination,
common costs shall be in three general categories as follows:

(1) Construction Costs Allocated by Third Agreement - which shall

include costs of: construction of a dam and appurtenances to impound a
reservoir, including site clearing, of approximately 2,030,000 acrec feet of
capacity; including all access roads,

(2) Construction end Related Costs of Additions to Project
Not Anticipated at Time of Third Agreement -

which shall include costp of the relocation and reconnection, to include right
of way acquisition, of all State and County highways and roads; the relocation,
including right of way acquisition, or removal of any power and telephone lines |
or other facilities public or private; fishery studies; utilizing or acquiring,
or gaining access to public lands; & recreational use plan together with
facilities provided thereunder as épproved by the Federal Power Commigsion;
and any reconstruction which may be required by State or Federal authority
at some future time,

(3) Other Costs ~ which shall include but not be restricted to costs
of: preliminary engineering, legal and administrative activity; insurance, éon-

struction bonds; taxes; permits and inspections; accounting; public relations;

.
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and administration, engineering, legal and management of construction,
Estimates of common costs, insofar as these items have been fdentified or
are available, are set forth in Sections IA, ID and II of Appendix A,

(¢) Sgharing of Common Costs. The sharing of Common Costs, as defined

in Article 10b, shell be as follows with regard to both "construction" and
"other" costs:

(1} Construction Costs Allocated by Third Agreement - shall

be shared in the ratio of the estimated cost of constructing a
1,200,000 acre foot dam and reservoir to a 2,030,000 acre foot
dam and reservoir, which on the basis of past studies and cost
estimates yields percentages of B2.1582X for the City and 17.8418%
for the Districts.

(2) Construction and Related Costs of Additions to Project
Not Anticipated at Time of Third Agreement -

shall be ‘shared ig the ratio of City's additionzl storage achieved
to Districts' additional storage achieved after deductions for
original Don Pedro Reservoir and miniwum power pool, which yields
percentages of 51.,7121% for the City and 4B.2879% for the Districts.
Any continuing costs to the Project which might result from the
Districts' deficit operation of recreational facilities required
to be constructed under terms of the Federal Power Commission license
will be ghared by the City and Districts in the ratio established
under this section. - .

(3) Other Costs - shall be shared in the ratio of the estimated
cost of building the Project without hydroelectric power facilities
to building it with such facilitfes, yielding percentages of 62.0201%

for the City and 37.9799% for the Districts; except that items

~1k-
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applicable to separable costs listed in this article, section (a)
above, shall be borne separately by the individual agencies.

(d) Sharing of Project Costs. The sharing of presently estimated Project

costs under sections a, b, and ¢ of this Article 10 is anticipated by the parties
to be approximately as shown in Appendix A, incorporated herein by this reference.

ARTICLE 11. DISPOSITION OF CONTRIBUTED FUNDS

The Federal payments for the 340,000 acre-feet of flood control etorage
space in the New Don Pedro Reservoir, as provided for under Article 3b of
the Federal Contract, shall be made to City. Any payments by the State or
Federal Government for acquiring lande or intereste in lands, or for the
demolition, abandonment, relocation, or removal of buildings, and other
structures, shall be made to Districts. Any payment by the State or Federal
Government for recreation and fish and wildlife benefits shall be credited
to the parties in the same percentages utilized for common construction
costs under Article 10c2 hereof; provided, however, that the use of any money
disbursed by the State of California to Districts pursuant to the portions of
the Davis-Grunsky Act which provide for grants to public agencies lhlll-be
subject to the provisione of the grant contract to be executed between
Districts and the State of California under that Act which regulates the use
of the grant money. Any other Federal or State payments which may be made
available for the New Don Pedro Project shall be allocated to Districts and
City by supplemental agreement when and if they become available,

ARTICLE 12, LICENSE CONDITIONS

As a conpequence of Districts' responsibilities as licenseez for the
New Don Pedro Project, as such responsibilities exist or may be changed
pursuant to any further proceedings, City and Districts agree!

(a) To share as provided in Article 10¢2 in the costs of such studies

relsting to the fishery of the Tuolumne River as may be requirad; in any
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proceedings resulting therefrom; and in the costs of any facilities or program
instituted as & consequence of such fishery studies or proceedings.

(b) To share as provided in Article 10c 1, 10c2, or 10c3, as appropriate,
other costs arising out of Districts' responsibilities as liéennacl of the
New Don Pedro Project.

ARTICLE 13. BONDS AND INSURANCE

Diptricts agree that City will be named as an additional obligee, as its
intereats may appear, on all labor, material, and performance bonds obtained
in conatruction of the subject Project, as an additional insured on liability
policies in force during and after construction and as an ldéitionul insured as
its interests may appear on any casualty policy covering the New Don Pedroc Dam

and its appurtenances.

ARTICLE l4, PROJECT DESIGN ENGINEERING

As soon as practicable, following the execution of this Agreement, the
DPistricts shall dlrect.Bechtgl Corporation to proceed with project design
engineering, and preparation of plans and specifications for (a) & single
conetruction contract with unit prices, and (b) separate supply contractes
for turbines and valves, generators and busses, transformers and circuit
breakers, gantry crane and gate hoist, gates and penstock and liner, and
allied work necessary for the calling for bide for the construction of
the New Don Pedro Project. The estimated cost of this work by Bechtel
Corporation is $500,000.00. The City shall pay to the Districts, 82,1582%
of the cost of the work contemplated by this paragraph relating to the con-
struction of those items specified ig Paragraphil A, Efmlﬁpandix hereto.
Such paywment shall be made on demand of the ﬁilfrict-. The Districts shall
pay 100X of the cost of the work contemplated by this paragraph relating to
those items specified in Paragraph I B of said Appendix.

ARTICLE 5. COKSTRUCTION CONTRACTS, BIDS

Upon completion of the work contemplated by Article 14 hereof,
«lf=
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the Districte shall call for bide for the construction under a single con-

- —

struction contract with unit prices afid separate supply contracts for the New

Don Pedro Project.

ARTICLE 16. BTATE HIGHWAY RELOCATION

The Districte shall enter into an agreement with the State of Californie,
acting through the Division of Highways of the Department of Public Works,
calling for s portion of the engineering and design work necessary for the
State to proceed with the State highway relocations at a coat not te exceed
$160,000,00 for the first year, The City shall pay 51.7121% of the cost thereof
to the Districts at the time vequired by the Districts pursuant to said agreement,

ARTICLE 17. COUNTY HIGHWAY RELOCATION

The Districte shall take whatever action they may deem desirable in
order to ;orc ncchrately estimate the cost of relocating county highways.
Provided the Districts have the prior written approval of the City for any
expenditures in this rcilrd, the City agrees to reimburse the Districts on

demand 51.7121% of such expenditures.

ARTICLE 18. RECREATION PLAR

The Districts shall proceed with reasonable diligence to prepare the
recreation plan required by the Federal Power Commission License and to
prepare a feasibility report In support of an application for construction
and facilicties grants under the provisions of the Davis~Grunsky Act and to
make an application for such grants, The City sha)' reimburse the Districte
upon demand for the cost of such plan, feasibility report and application
to the extent of 51.7121%, provided the cost thereof does not exceed $100,000,00.

ARTICLE 19. EVALUATION OF BIDS

Upon the receipt of bide for the construction of the New Don Pedro
Project, esch party shall make an estimate of the cost of the Project to it
in sccordance with the allocation of coate as provided hereinm,

Sl
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In the event that (a) the estimated costs of the New Don Pedro Project
to the Turlock Irrigation District, based on all factors known at that time,
exceeds $28,216,904.00, the Turlock Irrigation District, at its option, may

declare that the cost of the project exceeds the benefits; (b) the estimated
it >

costs of the New Don Pedro Project to the Modesto Irrigation District, based
on all factors known at that time, exceeds $15,881,658,00, the Modesto
frrigation District, at its option, may declare that the cost of the project
exceeds the benefits; (c¢) the estimated costs of the New Don Pedro Project

to the City, based on all factors known at that time, exceeds $48,423,538,00,
the City, at its option, may declare that the cost of the project exceeds the
benefi{ts; and upon &ny such declaration the parties hereto agree that no party
shall be bound by this agreement except as to the provisions of Articles 14

to 19 1;clus1ve=

ARTICLE 20. RESERVATIOKS

Except with respect to Articles 14 to 19 inclusive, thies Agreement is

subject to (a) the approval of the Federal Power Commission, (b) the approval
of the California District Securities Commigsion, and (c) the Districtse'
ability with reasonable efforts to make satisfactory arrangements for

necessary county highway abandonment and relocation,

i e o i I 58 iy - S i i
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IN WITNESS WHEREGF, the parties hereto have caused this Agreement to te

exccuted by their respective officers thereunio duly asuthorized this e J f{
day of , 19G6.
TURLOCK IRRIGATION DISTRICT MODESTO IRRIGATION DISTRICT

ﬂ% (A Vs c:/gm
R .80 e Q@Kwﬂm.u

Secretary Becretary

il

Lc}"_ﬁg ai eer
¥ |
/_\ / \Attorney —

APPROVED AS TO FORM: APFROVED AS TO FORM: .

CITY AND COUNTY OF SAN FRANCISCO

AYPROVED AS TO.FORM: '

THOMAS M. O'CONNOR, City Attorney
- ; <o~
By L{,z Ao ,:F‘ «LPM.«_{-__ ——c % C H--h-___

Public Utilities Cpunsel Generel Manbger

6

APPROVED
=o38°G Accounts Burdgu Direct

'

Authorized by Resolution No.

of the Board of Supervisors of the
City and County of San Francisco

Authorized by Resolution No. SH— 52;178

of the Public Utilities Comisg

Modesto Irrigation District/ Turlock Irrigation District
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DON PEDRO HYDROELECTRIC PROJECT
FERC NO. 2299

FINAL LICENSE APPLICATION

EXHIBIT H - PLANS AND ABILITY OF APPLICANTS
TO OPERATE THE DON PEDRO HYDROELECTRIC PROJECT

APPENDIX H-2
SINGLE LINE DIAGRAM

Modesto Irrigation District/Turlock Irrigation District
Joint Comments on Draft SED - Appendix G
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DON PEDRO HYDROELECTRIC PROJECT
FERC NO. 2299

FINAL LICENSE APPLICATION

EXHIBIT H - PLANS AND ABILITY OF APPLICANTS
TO OPERATE THE DON PEDRO HYDROELECTRIC PROJECT

APPENDIX H-3
1972 ARMY CORPS OF ENGINEERS FLOOD CONTROL MANUAL

Modesto Irrigation District/Turlock Irrigation District
Joint Comments on Draft SED - Appendix G
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DON PEDRO LAKE

Tuolumne River, California

RESERVOIR REGULATION
FOR FLOOD CONTROL

AUGUST 1972
1r :

DEPARTMENT OF THE ARMY

SACRAMENTO DISTRICT, CORPS OF ENGINEERS
SACRAMENTO, CALIFORNIA

013
USCE000219

Modesto Irrigation District/Turlock Irrigation District
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- DON PEDRO DAM AND LAKE

LOCATION

OFFICE PHONE(S) NAME

HOME PHONE(S)

PROJECT OWNERS/OPERATORS

Ofc (209) 883-8210 | Chris L. Kiriakou Hm (209) 634-3294
333 East Canal Drive Interim General Mgr,
Turlock CA 95381-0949 Ofc2 (209) 883-8211
Olc (209) 883-8325 | Robert Hondeville
Energy Resources Admin,
Ofc2 (209) 883-8431
Ofc (209) 883-8431 | Ron Butcher Hm (209) 667-2438
Operations
Ofc (209) 883-8214 | Robert Nees Hm (209) 632-7321
Administrator
OCfc (209) 883-8478 | Tim Germley
tmgormicy@iid.org
Ofc (209) 883-8321 | Wes Monier Hm (209) 357-3143
Fax (209) 656-2147 | Utility Analyst Pgr (209) 341-1307
fomonicr@tid.org Celi (209) 602-2463
Cantrot Center Ofc (209) 883-8480
901 N. Broadway Street
| Turlock CA 95380-3012
Staffed 24 Hours

ARMY COR®
Sacramento District Ofc (916) 557-7490* | Col. Michael J. Walsh
1325 J Street District Engineer
Sacramento CA 95814-2922 mwalsh@spk.usace.anmy. mif
Water Management Section Ofc (916) 557-7101" | Paul E. Pugner Hm (916) 965-6669
Fax (916) 557-7863 | Chief
ppugner@spk.usace, army.mil
014
USCEQG00220
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~U.S. ARMY CORPS OF ENGINEERS |

Water Management Section

Hm (916) 454-0449

Cfc (916) 557-7105" | Tom Patton
Fax (916) 557-7863 | Water Manager
tpation(@spk usace.army.mil
Ofc (916) 557-7110" | Ralph H. Johonnot Em (916) 723-7252
Fax (916) 557-7863 Hydrologic Data
Ofc2 (916) 557-7120 rjohonnot@spk usace army.mil
* For Emergencies During Emer (918) 452-1535
Non-Duty Hours Cali:
EMERGENCY NUMBER

ADDITIONAL POINTS OF CONTACT
NIANEY, ERTORECAST CER

3310 El Camino Ave. Ste 227
Sacramento CA 95821~

Ofc (916) 979-3056

Rob Hartman
Fax (916) 979-3067

Hm (916) 7864697

13310 El Camino Ave, Ste 228
Sacramento CA 95821-

Ofc (916) 979-3051
Fax (916) 979-3067
Emer (916) 979-3049

Ofc (209) 5254650 | Russ Richards
1100 H Street Fax (209) 525-5008
Modesto CA 95354-
For Stanislaus County

OD:CENTE

California DWR

Eric Butler

Emer (800) 952-5530
P, O. Box 219000 Chief
Sacramento CA 95821.9000
Revised 10-Dec-99
Don Pedro Dam and Lake Page 2 of 2
015
USCE000221
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-

Drainage Arsas {ag. mi.]

DON PEDRO LAKE
TUOLUMNE RIVER, CALIFORNIA

PERTINENT DATA

.. GEMERAL
Flaw at Dop Pedro Dam

Tuolumne River at Don Pedro Dam v 1,533 Mean annual runofy 11896-19¢9) Dot - 1,851,000 agets
Eleancr Creek at Laka Eleanor . . , , ., 78 Average flow {1896-1969) . . , . Ve e e ., 2.555 ¢, 4.
Cherry Creek st Charry Velley Dam . . . 117 Hirimum of record {27 Dec. 9a22) ., . ... 2-1 c.f,g,
Tuolumne River at hetch Hetchy Dam ., . uxg Maxioum of record {1g Dec. 1989) , . . . . u 61,000 c.f, g
Tuolume River at LaGrange Dam. . , . . 1,597 Maximum natural during recora (23 Dec. 1955;. 160,000 c.f. o,
Tuolumna River at mouth . . foe s s ., 4,988 Steandard project peak inflow (snowmalt) . . . 28,800 c.f,q,
Standarg project peak inflow {rainflooa) ., . 260,000 c.f, g4,
Spillway design peak inflow . . Tt e e 602,000 ¢ty
DOM PEDRO DAM AMD LAKE
Main Qam {Earth andg Rockfiil) Reservoir
Crest elevation . . . O T 855 ft Elsvatian
Crustw{dth.....-........ o W 1t Hinimnpo-orpool...... £00.0 11
Crest fength . . ., . , . . R NE Iy 1.900 ft Bottom af floeg control pogl . B02.0 rt
Haximum height above foundation {approx,j . 385 ft Gross poa? , . , . | 55w 830.0 ft
Fresboara above $0iilway design floog peol 5 1t Spiilway design flood poal . . BR3.0 f¢
Volume of fil} tepprex.) ., . ., ., .".. + 16.750.D00 cu yd Atem
il iways Minimum povfr pool . . , ., ., 3,520 ac
Gases. oges section e Graspont 1759 “onirel ol 13135
rus_cng.....-......... F :
Crest elovation . , . , . o e w @ g S 800 ft Spillway design fload sool . . 152w ec
Gates (Tainver) . . | | Tt trtos e o 3~ E5-gyagige Sterage cagacity
Capacity felev, 320°; . . b el R g 2 78,000 c.f.s. Minimum power pool B e 9,000 ac-rt
Capacity (elev. g20*) . . 5 B s s v e 172,500 c. 1.3, gotton af'flood centroi pagl . 1.690,000 ag-re
. ross pool « < LS. » 2,030,000 ac-ft
g L e 995 rt SPillway dosion flood pol | | 7:%03.009 semte
e Crest elovation ., , . . . £ E e ow e o oa g 830 ft
Capacity [elev, ase) ., ., .., .. e 200,000 c.f.s.
) Jotal capacity felev., §50°) B W s G E e 472,500 e, 1.3,
QUTLET WORKS
Type o . ., L, L. ttr s e e . L Lined tunne! controlled by 31ide gates
Tunna! length Drttte s e s o 3,500 ft {apprax. )
Tunne! diameter . . Talee T f Tt v - 12 ft concrets linad enlarging to 30 f¢
Upstream injet invert alay, e 382 ft
Downstrean olev. of aytist . s & % 340 rt
Gutliat contrals , , ., . Tt s s+ . 3 parallel outlgts, each with twe y'xs:
shide gates in landen
Capacity {at mlpy. - P 7.370 ¢c.f. 5.
POWER CONDUIT
Leagtih along Q YTt e v e e vy, 2,960 T4
Tunne! diameter . . . * ottt s« .« 1B'6" concreta-ltined
16"6" and 160" steel-lined
infet invert ajev. I 52% ft
Qutiet porial elev. . ., . § 4 E 299 1t
Bulkhead gate ., . . Ttottre w0 . 22'0" high x 1¥'Q® wide hydraulically
operated
Emergency closure #mts . .. L, L, 21'0v high x 12'0" wide hydraulically
operated fixed whes! gate
POWERHOUSE
Number of yniys . i R
Turbines , , ., . s 6 % s+ s . 70,000 HP et 350° REH |Frnncis~type)
Geaneratory ., L R B T * o+ s« B7,900 £VA at L5 p.f.
Elevation of t of diatribyter . ., . . 299.0 ft
Maximun static head {830-299; « . 5310 1t
Full gate discharge ", ", [ . " ° 1,500 ¢.f.5./gate
Max imum discharge through turbines , . 5,500 c.f.5.
Turbine shut-aoff valve , . ., ., o 115® horiz. shaft (Buttnrny-typq)
i Prassyre regulator valve , . . * v+ - 50" fixed—cone dispersion type
Flood control valve ooganoLL « 72" hellow-jet type ‘
Max i mum discharge through F.C. valve . 3,180 c.f.a.

017
USCE000223
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DON PEDRO DAM AND IAKE
TUOLUMRE RIVER, CALIFORNIA

REPORT ON RESERVOIR REGUTATICN
FOR FLOOD CONTROL

AFPENDIX IV
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REPCRT ON RESERVOIR REGULATICN
FOR FLOCD CONTROL
DON PEDRO DAM AND LAKE
TUOLUMRE RIVER, CALIPORNIA

CHAPTER I - GENERAL INFORMATION
1, AUTHCRITY AND SCOFR

This report on reservoir regulation for flood comtrol, Don Pedro Dam and
lake, is an appendix to the Master Manual of Reservoir Regulation, San
Jeaquin River Basin, Califarnia, and is prepared in accordance with instruc.
tions contained in ER 1130-2.240, EM 1110-2-3600, and EC 1110-2-67, which
pertain to requirements for reports orn reservoir regulation for flood con-
trol for projects subject to provisions of Section 7 of the Flood Control
Act of 1944 (58 Stat., 890). The pertinent portion of that mct reads as
Tollows:

“Hareafter it ahall be the duty of the Secretary of War to
prescribe regulations for the use of storage nllocated for
flood contral or navigation at all reservoirs comstructed
wholly or in part with Federal funds provided on the basis
of such purposes, and the operation of any such project
shall be in mccordance with such regulations . . . . . ."

This report containa detailed descriptive information about the project,

j the method of operation, and a draft of proposed regulations for flood con-

’ trol operation. A portion.of the materianl used in the preparation of this
report was supplied by the Modesto and Turlock Irrigation Districts s and
some of the charts showing technical festures of the project were furnished
by Bechtel Corporation, consulting engineers for the design and construction
of Don Pedro Dam and appurtensnces, for the Modesto and Turlock Irrigation
Districts. Detailed hydrologic data and analysis for the Tuolumne River
are contained in Appendix A, and detailed flood-control data and criteris
for the Tuolumne River are incorporated as Appendix B to "Report on Cost
Allocation for Flood Control, Tuolume River Reservoirs » Tuolumne River,
California™ dated 10 October 1961 (Revised 1 June 1962). These appendices
are referred to herein as the Hydrology Report and the Flood-Control Reser-
volr Operation Report, respectively,

A description of the overall San Jeaquin River Basin plan of floocd control
is given in the Master Manusl of Reservoir Regulaticn, San Joaquin River
Basin, California.

2. AUTHORIZATION FOR FLOOD CONTROL ALIOCATION

a, The Tuolumne River Project was authorized by the Fleood Control Act
of 22 December 1944. The plan of Improvement authorized for Tuolumne River
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vwas specified as that plan recommended by the Chief of Enginears in Committee
Document No. 2, Cammittee on Flood Control, House of Representatives, 78th
Congress, 2a Session, which states in part as follows:

s « +» "That in lieu of the construction of the proposed Jackson.
ville Reservoir an expenditure, to the extent justified by pro-
portinate benefits for flood control, estimated at $5, 800, 000

for the equivalent of 320,000 ascra_feet in Jacksanville Reservoir,
be authorized toward the first cost of the proposad New Don Pedyo
Reservoir or other suitable reservolrs in Tuolurme Besin, pro-

b. The terms of the agreemsnt between the Irrigation Districts, the
City and County of San Francisco, and the Federa] Government for joint con.
struction and use of reservolr storage in the Tuolumne River Besin are set
foarth in Contract No. DA-04-167..eng-38, dated 20 August 1949, as amended
by Supplemsntal Agreement No. 1 dated 12 June 1867; the flood econtrol accom-
Plishments of the Project being achieved 1p three steps as follows:

Step 2. During the period of March 1956 to October 1970, the
City and County of San Francisco operated Cherry Valley and Hetch Hetehy
Reservolrs, and the Irrigation Districts operated Don Pedro Ressrvoir Tor
flood control in accordance with regulations mutually agreed upon by the
Corps of Engineers &and the operating ggencies, and published ip the Fed.

Step 3. Since October 1870, vith completion of Don Pedro lake
(to & capacity or 2,030,000 acre-feet) by local interests, the Irrigation
Districts have been Ccperating a maximum of 340,000 acre-feet of 1lood con-
trol reservation in Don Pedro Lake as described herein. This mnual,
Specifically prepared for Step 3 cperation, will supersede the "Reservoir
Regulation Manuml for Flood Control, Tuolume River Project, California,
Don Pedro, Hetch Hetchy, ang Cherry Valley Reservolrs, reviged July 1959."

. 023
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CHAPTER II -~ BASIN DESCRIPTION
3. DESCRIPTION OF THE AREA

8, Tuolume River drains an area of sbout 1,958 square miles located
in central California between the Stanislaus River Basin on the north and
the Merced River Basin on the south. A mep of the ares is shown oo chart 1,
The Tuolumne River originates in the extensive snow fields of the upper
Sierra Nevada, which rise to elevations in excess of 13,000 feet m.s,.l.
at the higher peaks including Mt. Lyell (13,090 ft.) and Mt. Dana, It
flows westwerd through vpland meadows snd then through a deep canyon neaxrly
80 mlles long cut in solid granite. The lower end of this canyon 18 Hetch
Hetchy Valley, which 1s occupied by Hetch Hetchy Reservoir. Below Hetch
Hetchy Reservoir the river passes through a relatively steep canyon and
flows into Don Pedro lake, Below Don Pedro Lake the river flows weatward
across the valley floor amd joins the San Joaguin River, about 10 miles
west of the city of Modesto.

b. The area above Don Pedro Dam consists of 1,533 square miles of
steep and rugged mountainous terrain. Elevations range from about 500 feet
at the dam to over 13,000 feet near the crest of the Slerrs Nevads, with
about 60 percent of the total area ahove 5,000 feet. Topography of Tuoliumme
River Basin is shown on chart 2., The drainage gystem includes the main
stream end mumercus tributaries, the most important of which are Clavey
River, Cherry and Elearnor Creeks, and the North, Middle, and South Forks of
Tuolume River, The slope of the stream above the dam aversges 125 feet
per mile, ranging from about 50 feet per mile in the lower reaches to more
than 800 feet per mile on some of the upper tributaries. Stream profiles
are shown on chart ¥, Tuolumne River at Don Pedro Dem has & mean amual
natural runoff (messured at the gage near Ia Grange) of 1,650,000 acre-feet,
This represents s bhasin average of 22,7 inches, which is8 51 percent of the
normel ammual precipitation of 44.5 inches,

¢. The drainage ares between Don Pedro Dam and the mouth of Tuolunme
River inclwles sbout 167 squere miles of undeveloped, hilly pasture land
end about 180 equare miles of wvalley floor land, The latter includes one
of the most highly developed diversified agricultural areas in the State
of California, and food Procesaing Is the main industrial activity of the
ares.. The area below Don Pedro Dan contributing to Tuwolumme River flows
consists of 295 mquare miles, entirely upstream from the city of Modesto,
Local runoff from the 52 square ndles located below Modesto is considered
to be inconsequential for reservoir regulation purposes, The Principal
foothill stream contributing to Twlumme Rver below Don Pedro laske is Dry
Creek, which has an area of 195 square miles, and enters Tuolume River
from the north at the clty of Modesto, The valley floor eream slopes from
an elevation of about 200 feet at the foothill line to mn elevation of
about 40 feet at San Joaquin River. This ares is traversed by an extensive
network of canals, which distribute Tuolume River water to the service
areas of the Modesto Irrigation District on the north and the Turlock Irrdi-
gation District on the south of Tuolumne River. The area 15 serviced by
the main lines of the Southern Pacific end Santa PFe Railrcads, by U.S.
Highvey No. 99, ard by numerous State and County higlways.

3
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d, The vegetative cover of the basin cansists of scattered sub-alpine
conifers in the upper elevations, light and heavy coniferous forest in the
intermediate elevations, and a light cover of deciduous trees, "
and grassland in the lower elevations. The following tabulation gives a
distribution of the various types of vegstation with respect to elevation,

! Range of elevation : Percent of

Description (feet) basin ares
Grmes lands (scattered timber) 500 . 2,000 7
Brushlands (chaparral, etc.) 1,500 . 3,500 14
Deciduous forest 1,000 -~ 4,000 12
Light coniferous 4,000 - 10,000 30
Heavy conifercus 6,0C0 - 8,500 20
Sub-alpine forest 9,000 -~ 10,000 11
Bare rock 11,000 - 13,000 6

4. CLIMATE

The climate of the Tuolumne River Basin is characterized by moderate winters
and hot summers in the valley areg, wet cold winters and hot dry summers in
the higher watershed sreas, and severe winters with cool summers at the higher
e¢levations, The winter storms affecting the ares are caused by cyclonic wave’
disturbances along the polar front which usually originate in the vieintity

of the Aleutian Islands, Most of the rrecipitation essociated with these
storms over Tuolumme River Basin, is concentrated by orographic effect on

the western slope of the Sierra Nevads, with marked differences in Precipi-
tation amounts within short distances. The normal annual precipitation varies
from about 10 inches on the velley floor to 19 inches at Don Pedro Dam, about
70 inches in the upper reaches of the vatershed, and the basin mean above Don
Pedro Dam is about 44.5 inches. About 88 percent of the anmal rrecipitation
occurs during the pericd of November through April. Isohyets of normel anmal
Precipitation, and the location of climtological stations within and edjacent
to the basin are shown on chart 4., The monthly distribution of normal annual

precipitation in inches for three stations located wlthin the basin 1a shown
below,
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Averege Monthly Precipitation

: Modesto ¢ Sonora RS 2 Hetch Hetchy
Month @ glev 91 £t s Jfelev 1750 rt) z {glev 3870 rt)

f el b dn s b i dn @
Jul 0.02 0.2 0.03 0.2 0,11 0.3
Aug 0.01 01 0.02 0,1 0.08 C.2
Sep 0.19 1.5 0.35 Tl 0.52 1.5
Oct 0.58 4.8 1,61 5.0 1.97 5.6
Nov 0.94 1.7 2.98 9.3 3.47 9.9
Dec 2.41 19.8 5561 17,5 6.40 18.2
Jan 2,27 18,7 6.01 18.8 5.91 16.8
Feb 2,11 17.5 5.97 18.6 5.85 16.6
Mar l.82 15.0 5.08 15.8 5.02 14,3
Apr 1.26 10.3 2,82 8.8 3.09 8.8
My 0.49 4.0 1.2% 4.0 2,01 5.7
Jun 0.07 0.6 0.27 0.8 0.75 2.1
Annual 12.17 100,0 32,01 100,0 35.18 100.0

snow at higher elevations, although snow has occurred in the valley and
rain mey occur at elevations shove 10,000 feet. Snow cover below 5,000
feet 13 generslly transient, and my accumilete and melt saveral timeg
during a winter Seasctn. Normelly the snow accumulates at highar elevations
until about the 1st of April, vhen the melt rate exceeds snowfall, Basin
1 April snowpecic data for & wet year (1963), a dry year (1961), and normal
(1931-1970 avermge) at selected representative snow courses mre given in

1 Aprig_l__ Snow Survey Data

! Elev. : Depth in : Water equivelent
Snow Course t in : inches s Inches 3 Znormal
il Name : feet - 19689 ¢ 1087 11868 : 1961 Normal : 1869 : 1961
—ieo e 0d 2 1961

159 Bond Pass 8,300 193.0 2.0 85.3  20.2 43,5 186 486
161 Tuolumne Maws 8,600 125.6 44.3 S0.5 12,4 22,8 223 55
167 Fargdise 7,700 163.8 £9.0 85.6 22.4 40.2 213 56
172 Bell Meadow 6,500 104,9 7.4 42,2 3.2  18.1 233 18

A complete list of snow courses representative of Tuclumne River Basin, and
thelr reapective locations, 1s given on chart 4,
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Observed temperatyre extremes et Modesto in the valley are 15°p,

While those at Heten Hetchy (elev. 3,870 2%, ) are

Monthly Mean Temperstures {°F,

rature 1is 11lust

~1°F, and 1p4°

and 111°F,,
F. The

rated by key stations as

)
H esto : Sonora RS : Hetch Hetchy

Month  : (elev, 93 Tt.) : (elev, 1,750 ££,} . (elev. 3. 870 ft.)

Jan 45.0 43,9 37.3

Feb 49.3 47.0 40.0

Mar 53.9 50.6 44,3

Apr 59.6 S56.6 S0.7

May 65,5 62.9 56.5

Jun 7l.2 69.9 63,1

Jul 76.3 77.8 7.6

Aug 74,0 76.2 70,7

Sep 70.8 71,86 66,2

Oct 62.6 62,0 S58.7

Nov S52.3 52.0 46,6

Dec 46.0 46.0 40,1 _

Mean 60.5 59,7 55,7
S. RUNoOFR CHARAC‘I'ERISTICS
Runoff on Tucliume River varies considerably over the watershed, 1Ip the

ower portion of the watershed, runoff is mostly the result of rein and ig
subject to tonsidereble fluctuation during the winter Season., Low Tlows
oceur from late #pring through t ¢ Summer and fgi] season, when rainfall
is very light. About 75 percent of the runorr oeturs during Decembey
b March, 1n the middie portion of the watershed, runof?t is Produced
by either rein or snoy Or & combinstion of the two. About 40 Percent or
the runofr Occurs during Decembar through Maren Runoff from the upper por-
tion of the watershed ig Produced mainly from 2now, about 20 Dercent oceup..
ring during the months of December through Mar and gbout 75 Percent during
the monthsg of April through July, Occa.sionally in the early winter g heavy
storm of warnm rein my remove the snow Cover over the entire area ang Pro-
duce heavy rupes » Chart 5 giveg computed naturml runoff ( 18985-1370) on
Tonthly and annua) bases, for Tuolume River Aear la Grangs, Charts 6 ang
7 give Verious pertinaent natural runcre date for g number of Tepresentativa
locations within the Tuolumne River Basin

USCE000233
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6. FLOOD CHARACTERISTICS

ococurs over the Coagt Ranges and below 5,000 ¢

y eet elevation on the g
Nava.daéewi;,htancwfs.n at higher elevations, Reinfal]l intmsitiesearieﬁﬁau
cmodgmt b Ut Tainfall generally contimyaes for 3 or 4 days, Up to 50 per ’
ent of the normml ennual Precipitation mey fmll in g s8ingle storm 'perli)gdb

through July, are the result of moun
general melting of snoy in the hi
“trains. Although these floods have comparatively low Peaks, th g n
Olumes and are of long duratioen, ’ Y S large
b. The lafgest rﬁ.in flood of reco
. rd on Tuolumne Riv.
December 1955, The series of eteorological avents whic;rcm::dofn this

f::;e:n e(]}.:mtion, but snow depths gt 10,000 feet incressed to ovar 100
. ound conditions at 1low elevationsg becanae noderately wet After
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into Don Pedro Reservoir (comtrolled by Hetch Hetchy, Cherry valley, amd
Eleanor Reservoirs) wms about 100,000 c.f.5. and the cutflow at Le Grange
was 41,700 c.f.8, The matural inflow peak would have been abeut 160, 000
¢.T.8., and the 3.day inflow volume was 420,000 acre-faet,

¢. The praviously recorded maximm inflow was 86,000 c.f.8. on 19 Novem.
ber 1950, while corresporiding outflow at Ia Grangs was 28,900 c.f.8, Maxi-
hum cutflow at Ia Grange was 61,000 c.f.5. on 8 Dacember 1950, only slightly

storm of paar recard-bremking magnitude vhich brought extremely warm air
inland ageinst the entire rfange of the Sierra Nevads and caused intense
rainfall to extremely high elevations, By 18 November the mountain wvater.
shed wvas very wet and had been stripped of {ts protective pack of snow.
During the 8-day storm Period 14.21 November, rainfall totaled 14.62 inches
at Hetech Hetchy with a teximm 24 -hour rainfall of 7,95 inches. At lake
Eleanor the total for the Pericd was 18,32 inches, and the meximm 24_hour
Tainfall was estimated at 9 inches. A second storm Tollowed on 3.4 December
during which period the stations recorded 6,05 inches and 7,06 inches
respectively, After a 2-day let.up the raina came 8gain on 7-8 December
the stations recorded 3.09 inches and 4,33 inches, respectively, This latter T
rainfall brought additiomal runoff to an almost full reservoir with the re.

sult that peak inflow on 8 December was reduced only slightly to a peak out.

d. The largest snowmelt flood of record on Tuolumne River was that of
1906, which had a Peek discharge of about 20,000 e¢.f.8. and an Apri) through
July runoff volume of 2, 680,000 acre-feet at In Grange. This record flocd

- The 1969 flood had a higher peak (22,000 ¢.f.5.) ard an earlier

runoff distribution, thus Providing a more eritical test of project accom.
Plishments, .

€. Other important flood runoff has occurred from the Tuolume River
watershed, In the Pre-record pariod 1850 to 1896, thres mjer floods are
knowm to have Occurred. These were the rain floods or January 1862 and
December 1867, and the mowmelt flood of 1890, The Peak flow of the 1862
flood has been estimmted at 130,000 c.f.5. near Ia Grange. The 26 Decembar
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7. AREAS SUBJECT TO FLOODING
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CHAPTER III - FLOOD POTENTIAL
8. RAIN-FLOOD POTENTIAL

wet watershed, or a shalloy inttia) snowpeck in the basin mey significant)y
augment the amownt of f£locd runolf. On the other hand, & deep persistent
snowvpack in the basin may be capeble of retaining substantial amounts of
rainfall on the basin for extended periods of time.

sented in the Hydrology Report. Inflow to Don Pedro Lake and runofe Trom
the wncontrolled areg downstream, are shownm on chart 8. This flood serieg
has a peak flow of 260,000 c.f.8., a 7~day volume of 947,000 acre-feet, and
e 35-dey volume of 1,530,000 acre~feet at Don Pedro Isake, Frequency curves
of rain-flood volumes, for Don Pedro Lake inflows under natural conditions,
and similsay curves of rain-floods originating in the Dry Creek ares below
Don Pedro Dam are shown on charts 9 and 10, respectively,

9. SNOWMELIT FLOOD POTENTIAL

10. SFEASONAL VARTATION OF RAIN-FLOOD POTENTTAL

large rain floods in the Tuolume River Basin occur most frequently fn the
months of November through March, and are not known to occur 1n the monthsg
of June through August, For g specified ground condition, the seascnal
variation of rain-flood poteatial 1s dependent on the Seascnal variation
of storm potential, which has been related to latitude exnd l0-yesr stowm
Precipitation, This seasonal variation of storm potential is defined by
criteria contained in office report, "Reservoir Cperation Criteria for
Flood Control," dated October 1959,

10
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- CHAPTER IV ~ FLOOD CONTROL DESIGN REQUIREMENTS
11, KESERVOIR DESIGN RAIN FLOOD

. Provision of 340,000 acre-feet of flood control space In Don Pedro
Iake i8 in accordance with Contract No. DA-O4-187-eng-38, entered into on
29 August 1949, as amended by Supplemental Agreement Ko, 1 dated 12 June
1967; between the United States of Amerdce, the City and County of San
Francisco, and Turlock and Modesto Irrigation Districts es referred to in
paragraph 2b, This flood control space requirement wes derdved on the
basis of experienced rain floocds in the Tuolume River Pasin. More recent
experience during the large rain flocds of Novermber-December 1950 and
Decenber 1955 indicates that the flood control space of 340,000 mcre-feet
in Don Pedro Lake (with no space in upstream reservolrs) would not be ade-
quate to ¢control these large floods to nomdamaging flows downstream.
However, based on historiecal record of upstresm reservoir cperation, about
220,000 acre-feet of incidental empty apace will exist (on the average)
80 percent of the time during the rain flood seascn,

b. FRouting studies using hypotheticel rain floods petterned after the
standard project rein flood series, indicate that the 340,000 acre-feet of
flood control space would contzol ebout 64 percent of the standard project
rain flood to nondameging outflows 1f 220,000 acre-feet of incidentn] empty
space was assumed to exist in upstream reservoirs, Such a flood, (64% SPF)
18 used in this report as a reservolr design flood. It was constructed to

— conform with the following runoff volumes cbtained from the rain flood
’ volume frequency date glven on chart 9,

Reservolr Design

Duration rain flood
(days) (acre-feet)
1 234,000

5 487,000

10 612,000

20 796,000

30 938,000

35 984,000

A reservoir design rain flood series has been obtained by reducing the
ordinates of the steanmdard project rain flood series so that volume from +the
various durations equal those {n the above tabulation. The hydrogreph thus
obtained is shown on chart 13,

12, RAIN-FLCOD SPACE REQUIREMENTS

&. Provision of 340,000 scre-feet of flood control space during the
Tain flood season would provide control of the reservoir design flood des-
cxibed In paragraph 11. In order to maximize the overall rroject accom~
Plishments, it 1s desirable to sllocate cnly as much space to flood control

11,
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88 actually needed and to carefully define seasonal allocation require-
merts in order that apace may be sllocated for other project uses vhen
there is no flood comtrol requirement. )

b. ' In order to determine the reservoir design rain flood potential at
the beginning and end of the rain flood scason, criteris relative to the
seasonal variation of rainstorm potential referenced in rarsgraph 10 were
used. Since the reservoir design flood was derived from percentages of the
standard project flocd snd not developed as o result of s specific resér.
voir design storm, floods that would result from various percentages of the
"reservoir design storm", on both wet and dry ground comditions, were ob-
tained indirectly by approximate procedures described in the Floed Control
Reservoir Operation Report. '

2. The seasonal varistion of maximm flood Space rejquirement is based
in part on the seasonal variation of ground wetneas potential, Values of
maximm required space, interpolsted between space required for dry and wet
ground conditions are indicated by the large circles on chart 14,

d. As stated in paragraph 1la, & mininum of about 220,000 acre-feet of
incidental empty space in upstiream reservoirs can be expected to exist 80
percent of the time in the rain flood seesom. A routing of the standard
project flood geries based on the assumed avallability of 220,000 acre-feet
of space in upstream reservoirs and 340 »000 acre-feet of space in Don Pedro
Lake 18 shown on chart 15. This routing is made using the emergency spill.
way operation criteria discussed in paragraph § of Apperdix A and shown on

chart A-5, Routings of four large rain floods through Dom Pedro Lake are
shown on chert 16,

13. RESERVOIR DESIGN SNOWMELT FLOMD

&. Routings of the maximum recorded snowmelt floods of 1906, 1307 and
1969 indicate that use of a maximum of J40,000 acre-feet of space at Don
Pedro Lake is adequate to eontrol these floods to chanpel capacity through
the critical downstream Tuolume River reach. About 260,000 acre-feet would
be required to control the 1906 snowmelt flood, and about 308,000 acre-feet
vould be required to control the 1969 snowmelt flocd if empty space does not
exist in upstream reservoirs. It will be noted that in the 1506 and 1907
snowmelt flood routings, snowmelt runofy was preceded by rain floods reguir-
ing flood conmtrol space in March, It was further assumed that both 1906 snd
1907 rain floods occcurred under present-day conditicns, and therefore, they
- were partially controlled by upstream reservoirs.

b. Routing of a hypothetical snowmelt flood cbtained from snowvmelt
volume frequency date on chart 12, and patterned after the stendard project
snovmelt flood series indicates that use of 340,000 acre-feet of flood con-
trol space will control about 77 percent of the standard project snowmelt
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flood to channel capacity below Don Pedro Leke, 1f such a flood is pre-
ceded by the March 1307 rain flood, the most aevere of record obtalned
from the frequency curves on chart 12, A reservoir design snowmelt flood
has been obtained by easigning ordinate values equal to 77% of the ordi~
nates of the stendard project snowvmelt flood series with resulting volumes
for the various durations as follows:

Reservolr design

Duretion snowmelt flood
(deys) (acre-feet)
15 531,000
35 1,086,000
60 1,695,000
90 2,045,000
122 2,210,000

The routings of both the standerd project snowmelt flood and the reservoir’
design snowmelt flood are snown on chart 17 » 8nd routings of the 1906 , 1807
and 1969 snowmelt floods are shown on chart 18,

14, SNGWMELT FLOOD SPACE REQUIREMENTS

a, While space for snowmelt floods will be required only on a forecast
basis, limits should be defined for the maximum anticipsted snowmelt flood
space requirement on any specified day of the yesr. The limiting apace
requirements have been based on the control of the reservoir deaign and
recorded snowmelt floods. The maximm required space was determined by
routing the reservoir design enowmelt flood using a full charnel capacity
relesse of 9,000 c.f.8. plus irrigation emd equednct dfversions.

" bs The snowmelt space limits at the end of the snowmelt season were
determined from back routings of the reservoir design, 1906 end 1969 snow-
melt floods under the criteris referred to th Parsegraph l4a. The 1806 flood
was the most criticsl on record insofer as late season snowmelt 18 concerned.
Space requirements determined from those back routings are summrized on
chart 14.

+ 15, MULTIPLE USE OF RESERVOIR SPACE

The allocation of a portion of project costs to flood control et Don Pedro
Lake 18 based on optimum use of reservolr gpace for all project purposes
with spece reserved for flood control use on a priority basis when needed,
as defined In approved flood control regulstions. Since the rainflocd and
the snowmelt flood potential vary seasonally, it is possible to obtain
optimim usage of that portion of the reservolr spece required for flocd
control during flood sessons by carefully defining semsonel limits and space
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requirements for flood control, thus releasing the reservoir space for
other uses cutside the flood seascns. Furthermore, since snowmelt flood
volumes can be forecast well in advance, siditiopal space can be used for
conservation purposes during the snovmelt sesaon when forecasts indicamte
that a leaser amcurnt of flood control space is required. Rain floods,.
however, cannot yet be adequately forecasted far enough In edvence for
operational purpcses and rain flood space requirements cannot be decreased
on the basis of & forecast.

16. FLOOD CONTROL DIAGRAM

a. The flood control diagram which provides a maximm flood control
reservation of 340,000 acre-feet is shown on chart A~3,

b. Conditionsl use of space within the maximm snowmelt flood
reservation is provided by the snovmelt parameters. These parameters
were based on computed relaticmships between remaining runoff and re-
quired space, shown on chart 19, with a contingency allowance equsl to
twice the standerd error of estimate, the derivatiom of which is explained
below. With such allowance, the space provided should be sdequate, on the
average, an estimated 97 percent of the time.

c¢. The relationships of required space to remaining runoff at the begin-
ning of each month (chart 19) were derived by back-routing snowmelt flows -
for each year when flood control space would have been needed. These back-
routings were based on the assumption that operating contingencies will limit
efficiency of operation to about 80‘1’, end the resulting outflows are approxi-
mated by using an aversge assumed relesse of 7200 c.f.s. (80% of objective)
plus the following irrigation, pover and municipal demands.

: Irrigation : Municipal
Month : and power : (San Francisco)
: 3 ~fect
Feb 29,000 11,200 )
Mar 29,000 12,400
Apr 160,000 12,000
My 160,000 12,400
Jun 160,000 12,000
Jul 160,000 12,400
14
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17. CREDIT FCR UPSTREAM STCRAGE SPACE

a. After 1 May of each year, when the natural foracasted April.-July
snowvmelt runoff of Tuolumne River at Ia Grange indicates a runoff volume
of 1,450,000 acre-feet (or less) is anticipated, the required space, indi.
cated by the mnowmelt parameters (chart A-g), may be reduced when empty
space 15 available in the upstresm reservoira. Such a reduction of flood
control space requirements in Don Pedro ILake could be mads only to the ex.
tent that such upstream space would be sure to be filled by the time that
Don Pedro lake fil1s.

b. Examination of runoff data In connaction with enmpty space in upstream
reservoirs usable for flood control indicates that credit for 8O percent of
the space avallable for the storage of snowmelt floodwaters in reservoirs
upstresm of Don Pedro Iake can safely be allowed subject to conditions stated
in paragmaph 17a sbove. Bacause of variation of snowmelt flood potentinls
in the Tuolumne River Basin, and absence of close operatiomal coordinetion
between Don Pedro Lake and the upstream reservoirs , credit for available
empty space in Cherry Valley and Eeteh Hatchy Reservoirs will be subject to
the following restrictions (see note 4 on chert A-8),

(1) Not more than 70 percent of the creditable portiom of the require-
pent may be allowed for empty space in Hetch Hetchy Reservoir.

(2) Not more than 30 percent of the creditable portion of the require.
ment may be allovwed for empty space in Cherry Valley Researvoir.

(3} Fo reduction of the rain flood reservation value will be permitted
below 50,000 acre-feat.

Criteria established herein, for alloving credit for mavailable empty space
in Cherry Valley and Hetch Hatchy Reservoirs, are illustrated by the follow-
ing examples: (After 1 June, theses criteria could be fizvther modified as
per note 5 of Flood Control Dimgram, chart A.8,)

: T Total ; Total 3 Total ¢ Mexionm 7 Tarimes T AdJjusted

t irequired: combined teredit for:credit for:credit for: required
Date :Forecast:storsge : empty empty : empty : empty erpty

3 1 space :spe.cein:spucein:apacein:spacein:apacein

] tbased on: upatream : upstream : Hetoh ! Cherry :Don Pedro

* forecast:reservoirs :reservoirs:Hetchy Res tValley Reg:Ressrvoir
ALL VALUES IN ACRE_FEET)

1 May 1,600,000 610,000 250,000 200,000 140,000 B0,000 340,000
5 May 1,600,000 505,000 200,000 180,000 112,000 48,000 340,000
10 May 1,400,000 405,000 160,000 128,000 89, 600 38,400 277,000
15 May 1,200,000 310,000 130,000 104,000 72, 800 31,200 208,000
30 May 1,000,000 300,000 100,000 80,000 56,000 24,000 220,000
15 Jun 600,000 120,000 30,000 24,000 16, 800 72, 000 96, 000
1Jul 300,000 35,000 20,000 16,000 11, 200 4, 800 35, 000
15
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1 Reservoir Operation Report were
pericd 1959 through
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CHAPTER V - PROJECT FEATURES
19. DESCRIPTION OF PROJECT

8. The Don Pedro Project, located on ‘the Tuolumne River ebout 35 mileg
east of Modesto, includes the following major femtures: the dmn axl reser-
voir, gated and ungated spillway sections, outlet works, and power plant,
The general leyout of the project including the main wnits, power amd
diversion tunnels, access roads and other bermanent features is shown on
chart 1,

b, The Don Pedro Dam 1s located in Section 3, T3S, RI14E, 13 miles
downstreanm from the old concrete-arch structure which since 1856, in coop-
eration with Cherry Valley and Hetch Hetchy Reservoirs, has provided a
falr degree of flood protection to the downstresm areas wnder step 2 of
the flood control agreement. All gates have been removed from the old dam
and interference with flow 18 now minor. The Don Pedro Dam 18 a combina-~
tion rock and earthfill structure with meximum height of 585 feet above
foundation and a length of 1,900 feet. The elevation of the top of the
dam 18 855 feet, providing & S-foot freeboard above the spillvay design
flood pool at elevation 850 feet. Plsn and section of the dam are shown
on chart 21,

€. Don Pedro lake gross pool capacity at 830,0 foot elevation is
2,030,000 acre-feet, of which 340,000 acre-feet are allccated durding
flood seasona for flood control storage. The minimm power pool of
309,000 acre-feet corresponds to elevation 600.0 feet. Meximm storage
corresponding to the spillway design (probable mexdmm) flood is
2,301,000 acre-feet at elevation 850,0 feet, The water surface ares gt
gross pool is 12,960 acres and the length of shoreline is approximately
159 miles. The waximum reservoir depth at gross pool elevetion is about
550 feet. The area-capacity curves for Don Pedro Iake are shown on chart
A-1, and an ares-capacity table is glven on chart A-2,

d. The spillway located on the abutment ridge west of the dem, as
shown on chart 21, consista of two sections:

(1) A gated spillway with &8 135-foot long concrete ogee section, crest
at elevation 800 feet, controlled by three 45-foot long by 30-foot high
radiel type, hoist operated, steel gates, provides control for all normel
operations of the reservoir, :

(2) An ungated emergency spllivay with a 995-foot long concrete ogee
section, crest at elevation 830 feet, located adj)acent and to the right of

the contzrolled spillwey, provides edditionsl safety precaution for the
Passage of very large and infrequent flood flows.
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(3) The totel combined discharge capacity of the gated and emergency
spillways is 472,500 c.f,s. at the maximm water surface elevation of 850
feet, with 5 feet of freebosrd remmining. Plans and elevations of the
spillwvays sre shown on charts 22 and 23. Spillway disacharge rating curves
are g:!.v;n on chart A-56 (full gate opening), and on chart A-§ (partial gate
cpening). ‘

e. A concrete-lined 3,500-foot long 30 feet dlemeter tunnel, located
through the left abutment, Initlally constructed for diverting the river
around the project during construction, is used as the outlet works for
all normel reservolr relesse purposes, The inlet works are located near
and to the left of the upstreanm portal of the dlversion tunnel at elevew
tion 343 feet and mey be closed for inspection and maintenance by a 22
foot by 11l-foot wheeled buckhead gate. Flow pesses through a 12-foot dia-
peter concrete-lined tunnel, enters the diversion tunnel through an elbow
Plug ard continues on to a 60~foot long head reducing section before enter-
ing the outlet works, The cutlet works is located in e concrete Plug about
135 feet long, centered approximetely on the axis of the dam. Three sep-
arate parellel outlets are provided, each controlled by two 4-foot by 5-
foot high-pressure slide gates in tandem, The conbined capacity of the
three outlets at elevation 830 feet is 7,370 c.f.8. Plans and sections
of the outlet works are shown on chart 24, Discharge rating curves for
the outlet works are shown on chart A-3.

f. A 2,250~foot long power tunnel passes through the left abutment
about 225 feet above present riverbed level. The intake ard trashrack
structure incorporates & remote controlled hydraulically operated bulkhead
gate to allow umwatering of the tunnel for inspection and maintenance,
From the intake the tunnel is 18'-6" in diameter and concrete-lined for
about 1,615 feet including en 86-foot long trensition section at the 321
foot high shaft for the 1l2-foot by 21-foct fixed wheel control gate, The
next portion of the tunnel is 16'-6" in diemeter and steel-lined for about
880 feet. The remaining 455 feet of the power conduit is 16'-0" steel-
liped to the outlet portal at elevation 299 feet and is connected to the
turbine branch lines by means of a steel reducing manifold encesed in con-
crete. A hollow-jet flood control velve, located in the power house, is
connected to the pover comduit et the manifold arnd is used in conjunction
with the outlet works for meking reservoir releases, Plans end sections
through the power tunnel works are shown on chart 25, Discharge rating
curves for the flood control valve and turbines are shown on chart A-d,
Chart A-7 shows stege-discharge curves for several pertinent stream aaging
statlons located downstream from Don Pedro Dam. o T

g. The power house is an outdoor type with three Francis type turbines,
each rated et 70,000 EP at 450 feet net head, which drive three 47,9500 XVA,

3-phase, 0,95 p.f., 60-cycle generators, The three main transformers are
rated st 55,100 KVA, 13.8/69 KV, 3-phase, 60-cycle, -
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20. RECREATION FACILITIES

a. The Modesto and Turlock Irrigation Districts have agreed through a
contract with the State of Callfornie under terms and conditions provided by
the Davis-Grunsky Act to develop and maintein recreational facilities at Don
Pedro Lake. The Districts have acquired multipurpose lands, needed for
project operationsl purposes, to & distance of at least 100 feet back from
the contour line defining elevation 830 feet. The totel sres of lands to
be developed for recreation under the Davis-Grunsky grant, including multi-
Purpose project lands to be used for recreatdon, 18 558 acres, with 259
acres to be used exclualvely for recreational purposes under the Davig~
Grunsky program. In addition, lands below elevation 830 feet are seasone
ally avallable ne the water level recedes, Several locations have been
fouryl sufitable for recreetional development, Of these locations , three,
shown on chart 26, have been selected for development under the Davis-
Grunaky program as follows:

(1) Fleming Meadows Recreation Area, on the south shore, will have
150 picnic units, 125 tent camping units, 87 recreation vehicle hookup
units, & 7~lane boat launching ramp, a swimming lagoon, and two concession
complexes.

(2) Right Abutment Recrestion Area will provide 183 camping units and
an observation area overlooking the dem and reservolr,

(3} Mocecasin Point Recrestion Ares, at the upper end of the reservoir,
vill include 20 picnic units, 62 tent camping units, 13 recreation wvehicle
bookup units, and & 2-lane boat launching remp,

Highvaey 49-120 and a nev county road will provide good access to the three
recreation areas plus a 500-acre location set aside for hunting.

b. Besides fishing, Don Pedro Lake is expected to be widely used for
plcnicking, boating, camping, swimming, and water skiing, The oversll
recreation plen calls for the development of permenent recreation facili-
ties at all the selected sites listed above,

¢. Don Pedro recreaticnal facilitiesa mre expected to serve as meny
a3 390,000 visitors during the first year of operation with Progressive in-
crease to 500,000 visitors by 1980. The reservolr aree end the locations
of the proposed recreational developments mre shown on chart 26,

21, CONSTRUCTION HISTORY
2. Public access roads, and reservoir and site clesring began in August
1967. Excavation for the diversion tunnel began in SePtember 1967 , vas com-

Pleted in September 1958 and the tunnel was Plugged in October 1970 after
the outlet works were completed in July 1870. Excavation work for both the
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controlled and emergency spillways started in September 1967 and the spill~
ways were completed 1n November 1970. Foundation excavetion for the min
dam began in December 1967 and the embankment was completed in May 1970,

Conatruction of the new power plant began in August 1968 and was completed
in Merch 1971,

b. Dedication ceremonies were held on 29 May 1970 when the finsl load
of £i11 officially completed the construction of the dam, All facilities
required for the control of Tuolumne River flows were completed by October
1970 and the river outlets in the old dam were opened an 15 November 1970
to allov transfer of storsge and control to the Don Pedro Dem and Iske,
AJ1 remaining work was completed in May 1971 amd the rroject
wva.s dedicated on June 11, 1971,
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CHAPTER VI - GENERAL PROJECT OPERATION
22. RESPONSIBILITY FOR OPERATION

Don Pedro Lake is operated by Modeato snd Turlock Irrigetion Districts.
Operation in the imterest of flood control is in accordance with the rules
and regulstions prescribed by the Secretary of the Army pursuant to Sec-
tion 7 of the Flood Control Act of 1944 (see Appendix A). The flood
control diagram is shown on chart A-8, and the emergency splllivay release
diagram on chart A.9, Details concerning the responsibility for flood con-
trol operation are discussed in Paragreph 7 of Appendix A,

23. UPSTREAM REGULATION

8. There are three reservoirs in the drainsge basin above Don Pedro
Lake. These are: Lake Eleancr (26,000 acre-feet), Retch Hetchy (360,000
acre-feet), and Cherry Valley (Lake Lloyd 268,000 acre-feet), Although
there is no longer any flood control space allocated in these reservoirs 7
their normal operation effectively controls small and noderate floods and
has considerable influence in reducing large rain snd snowmslt Tloods.
Area and capacity curves for Hetch Hetchy and Cherry Valley (Laske Lloyd )}
reservolrs are shown on charts 27 an 28 respectively. A capacity curve
for Lake Eleanor is shown on chart 29,

b. Although Tuolumne River runoff upstream from Don Pedro Lake is
Blso under constant regulation by diversions leading to several power
rlants, the only diversion away from Tuolurme River Basin is the flow
diverted into the Hetch Hetchy Aqueduct which leads to San Francisco. The
capacity of this agueduct is about 520 c.f.8. in the mountains and sbout
250 c.f.s, through the valley floor to San Franeisco. The valley floor por-
tion will be increased to the Tull 620 c.f.9. capacity vhen this greater
. supply. 18 required,

24. DOWNSTREAM REGULATION

Water for irrigation is diverted at Le Grange Dam, a masonry gravity
diversion structure located about Eé'miles dovnstream from the Don Pedro
Dam. Modesto Canal diverts into Dallas-Warner Resarvolr {27 000 acre-

feet) and thence into the Modesto Irrigation District canals. Turlock
Cenal diverts into Turlock Lake (43,000 acre-feet ) and thence into the, Tur~
lock Irrigation District canals. The coabined capacity of the Purlock and
Modesto Canals is about 4,000 c.f.s. Since diversions for irrigations are
upstrean from the areas subject to floxd damage, such diversions have con-
siderable effect in reducing prolonged snowmelt Tlocdflows. However, winter
diversions mre smell end have rractically no effect on large rain floods.

25. DOWNSTREAM CHANNEL CAPACITIES

8. Tuolumne River from Don Pedro Dam to San Jomquin River has a length
of sbout 50 miles. The channel reach above the town of Waterford has =
large capacity, and 1ittle damage results from flocdflows. Below Waterford,
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low intermittent levees along the stream give partial protection against
flood overflow, but some agricultural damage occuras in low~lylng unprotected
areas wien flows exceed 9,000 c.f.s8., and significant damage begins when
flows exceed 12,000 c,f.s. In the vininity of Modesto, flows in the order
of 35,000 c.f.8. will endanger the Modesto sewnge disposal plant and may
damage homes in a few areas, ‘

b. On the average, uncontrolled flows originating below Don Pedro Lake
will exceed 9,000 c.f.8, once in 25 years and will exceed 12,000 c.f.s.
once in 60 years {77% SPF). Local floods of this magnitude are of short
duration and the sccompanying damages are minor.

26. FLOCD DAMAGES

8. Flood damages along Tuclume River below Don Pedro Iake are caused
by both rain and snowmelt floods. Rain floods, cheracterized by high peaks,
swall volumes, and short duraticns are dsmaging to both urban and agricul-
turel areas, while snowmelt flooda, charascterized by low pesmks, large vol-
umes, and long durations are dameging to low-lying agricultural areas only,
Damages caused by recent floods along Twlumne River, based on prices and
conditions et the time of the flood, are as follows:

Floods Damages ($)

November-December 1950 630,000
December 1855 550,000
March-Apr{l 2958 50,000
Januaxy 1969 - 1,440,000

In each flood, at least 50 percent of the total dammges along Tuolumne River
was to agricultural land and crops, and the remeinder was to utilities, roads,
bridges, cansls, and to some commercial and residential establishments lo-
cated 1n the suburban areas of Modesto.

be With 340,000 acre=-feet of flood control space available in Don
Pedro Iake there will be a higher degree of flood protection to the agri~
cultural lands and to the suburban areas of Modesto than hes existed Yefore
completion of the Don Pedro Dam. However, some damage mey result from
Tuolumne River rain floods and snowmelt floods under present conditions on
the average once each 60 years as determined from cherts 39 and 42, respec-
tively. Charts 30 and 31 show the flow-damege curves for areas below Don
Pedro Lake for rain floods and smowmelt floods, respectively,
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27. CONSERVATION OPERATION
- Operation for conservation will be us follows:

a. All inflows in excess of irrigation, municipal, and power demands
will be stored to the extent that conservation space is available.

b. Releases wil] be in sccordance with daily requirements ms determined
by the Modesto and Twrlock Irrigation Districts.

c. Irrigation releasea will be seasonally adjusted to greater or lesser
amounts {n accordsnce with forecasts of expected runoff and water in storage
at the beginning of the irrigation season.

d. Releases to benefit dovnstream fishery will be in sccordance with
schedules worked out with the State Department of Fish and Game and the
US Fish and Wildlife Service. Annually, these releases will vary from
123,210 acre-feet to 64,040 acre-feet depending on whether the amount of run-
off in the prior water year into Don Pedro Lake exceeds or is less than
1,000,000 acre-feet.

28. POWER RELEASES

Power generation equipment at the Don Pedro Powerplant consists of three
units, rated at 47,900 KVA at 0.95 p.f. This generated capacity ia serving
the electrical distribution system of the Modesto and Turlock Irrigation
Districta. Releases of water for power gensration 1s subcrdinated to re-
leases required for irrigation and will be coordinated with the release
requirements for floo! control and fish life. Project releases will normally
be restricted to a maximum discharge of 4,000 c¢.f.s. which is the contem-
plated combined cmpacity of the Districts' canal system.

29, RELATION TO OTHER PROJECTS
The flood control operation of Don Pedro Lake w1ll be independent of the

operation of all other Tuolumne River reservoirs except for credit allowed
fTor incidental empty space in upstresm reservoirs. .
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CRAPTER VII ~ OPERATIONAL CORTROLS
30. HYDROLOGIC FACILITIES

Hydrologic facilities available for operaticm of the project commist of the
following:

a. Recording pool gages at Don Pedro Leke, Lake Eleanor, Hetch Hetchy,
and Dallas-Warner reservoirs.

b. HNon-recording pool gages (staff geges) at Lake Lloyd and Turlock
Lake.

c. Eighteen recording stream gaging staticns, of which twelve are above
and six below Don Pedro Lake.

d. Twenty-eight precipitation stations in or &l Jacent to the basin.
0f these stations, five are reccarding, fourteen are non-recording, and
nine are seascnal storage gages.

e. Eight snow couraes.

f. One merial snow depth marker.

g. Fifteen snow courses with serisl snow depth markers.
The locations of the sbove facilities are shown on charts 2 e 4,
31. PORECASTS Or INFLOW

8. Of primary concern in the vperstion of Don Pedro Dam snd lake sre
forecasts of the volume of snowmelt inflow that occurs eath year during
the months of April through July. Under step 2 operation (1949-1970),
forecasts of natural runoff for Tuclhumne River st La Grange were made
on the basis of precipitetion data and by the use of forecasting eriteria
specifically designed end prepared for Tuolumne River Basin by US Army,
Corps of Engineers (see chart 23 of Flood Control Reservoir Cperation
Report). While the selection of forecast procedure is a part of the oper-
ation responsibility of the cperating agency, subject to approvel of the
Corps of Engineers, the generelly accepted forecasts of snowmelt season
runoff for Sierra Reveda streams are those Prepared and published by the
State of California, Department of Water Resources. These forecasts have
been determined to be relisble and are used in operating sll major San
Joaquin River Basin reservoira ; therefore use of the officisl publi shed
State of California forecast for operaticn of Don Pedro Lake 1s reccomented.
The Department prepares and publishes forecasts of April through July run.
off for the Tuolume River, inflow to Don Pedro Lake, as of 1 February,

1 Merch, 1 April, and 1 May of each year. Forecasts are aveilahle in the
reports titled Bulletin Wo. 120, "Water Condit{ons in California," which
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are published on the 10th of each month of February, March, April, and
May each year., Prior to 1953, snow survey dsta for 1 February and 1 March
were collected and published by the State of Califormia, but no forecasts
of Tuolumme River inflow to Don Pedro were made on these dates. Beginning
in February 1953, the State has been meking and publishing preliminary
forecasts of snowmelt runoff for 1 February and 1 March, Snow survey data
“for 1 April apd 1 May have been collected and published by the State since
1952, and forecasts of snowmelt runoff have been made and publighed for
these dates by the State since 13356 and in earlier yesars. Chart 32 shows
the actusl April through July runoff, the forecasts of runoff made by the
State, and the errors in these forecasts,

b. The forecasting procedure currently in use by the Stete of Califormia,
Department of Water Rescurces for Tuolumme River inflow to Don Pedro, Is
1llustreted, using 1967 data, on chart 33, Figure 1 is the disgram used
to solve the forecast equation. The dashed line graphically illustrates
the determination of the 1 April forecmst of unimpaired April - July 1967
snowmelt runoff to Don Pedro Lake (1,500,000 acre-feet}. Figures 2 and 3
are the forms used to compute indexes (1967 indexes shown) required in the
forecast equation. Forecests are based upon conditions as of the date of
forecast, with median precipitation ard snowpack increments assumed after
the date of forecast.

¢. The forecast range disgram showm on figure 3 (chart 33) 1s used to
determine the probable range of forecast departure for any forecast date
during the sesson. For example, for the forecast of 1,500,000 April -
July runoff to Don Pedro Lake taade on 1 April 1967, the Forecast Range
Disgram indicates a 1C percent probability that the actusl runoff will
exceed 1,500,000 + 260,000, (with abnormal aceretions) or 1,760,000 acre-
feet, end a 90 percent probability that the runoff will exceed (or a 10
percent probability that the runoff will be less than) 1,500,000 -~
140,000 (with subnormal accretions) or 1,360,000 acre-feet. The actual
Torecast end departure i3 summsrized in tabulsr form in the lower left
hend corner of figure 3, chart 33,

d. Forecasts made by the State may be modified for copersting purposes
as the snowmelt season progresses when such modification is imdicated by
information developed after the forecast was issued, and 13 approved by the
District Engineer, Corps of Engineers. Modification of the published fore-
cast for operating purposes may be based on nev data developed by aerial
recommaissance flights, new storm comditions, or significantly different

end-of seascn forecusts based on current rate of runoff and normal rate of
runoff recesslion.

e. Because rain floods which normally cccur during the November-March
season are far more severe and more damaging than snowmelt floods over
Tuolumne River Basin, 1t will alsoc be necessary to make or procure fre-
quent forecasts of reain flood inflow to Don Pedro Lake and of local inflow
downstream from the reservoir. ‘ T
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f. Procedures for forecasting the approximate rain flood inflow hydro-
&raph to Don Pedro Lake have been developed by the State Federal Fore-
casting Center as shown by the rein flood forecasting criterism on chart
34. TForecast prepared using these rrocedures, subject to modicication
for known hydrologic deviations at the time, are considered acceptable
Tor the flood control operation of Don Pedro lake, Figure "b" of the cri-
terla gives the rainfall.runoff relatiomship as compirted by the State-
Federsl Forecasting Center for the ares mbove Don Pedro Dam, and shows the
total potential runcff resulting from totel basin-mean-precipitation for
any desired period. Pigure "a" of the criteria shown on chart 34, adjusts
the total potentisl runoff to immedliate runcff caused by the rainfsll dur-
ing a specified pericd of precipitation. Thus ad justment is based mainly
on the freezing level of the total contributing ares sbove Dom Pedro Danm
(1,533 square miles). The sprroximate freezing level is usually reported
during storm pericds by the Netional Weather Service (FCAA). An aversge
freezing level should be used whenever this level changes rupidly during
a gstorm period,

g The antecedent imdex (AI) used in the rein flood forecasts showa on
chart 34 is an inmdex of the loss potential of the besin, or an index of the
relationship between rainfall and surface runoff for s selected storm perdicd,
The mmerical value of this Al indicates the number of inches of rein that
would be required to produce one inch of surfece runoff. Antecedent indexes
and freezing levels mey be cbtained from the State—Federal River Forecast
Center. The estimated basin-mean adjusted runoff glven on chart 34, along
with the prestorm AT and the base flow, could be mpplied to the unit hydro-
graph ordinstes and the basin Al-loss-rain relaticoship to determine an
inflov hydrograph to Don Pedro Lake. Also, when desired, an approximate
runoff volume for any specified duration can be directly computed by appli-
caticn of chert 34. However, in computing inflows into Don Pedro Lake
allowance would be made for various degreses of regulation by empty spece
in the upstresm reservoirs,

h. No flood forecasting procedures are available for Dry Creek drein-
Bge areass, anld none mare needed for snowmelt forecasting purposes from this
low~lylng area. During the rainflood season, when necessary pesk flows
end runoff volumes could be obtained from the State~Federal River Porest
Cemter or of unit hydrograph techniques and precipitation data.

32, COORDIRATION WITH OTHER AGENCIES

In order to insure that the flood comtrol operation of Don Pedro Lake will
be as effective and reasonable as possible, in comtrolling floods mleng
Tuolumne River as well as slong San Joaquin Rivar below the mouth of the
Tuolumne River, it is essential that the operating districts keep advised
at al) times of possible flood hazards, weather conditions » 1nflow imto the
reservoir, amd flows in the Tuolumne River below Don Pedro Dam and in San
Joequin River. This requires close lieison with other agencles, including
the Naticonsl Weather Service (NOAA), the State of California Department of
Water Resources, the Bureau of Reclamation, and the Corps of Engineers.
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CHAPTER VIIT - PROJECT ACCOMPLISHMENTS

33. EXAMPLES OF OPERATION

Routings of four large historical rain floods through Don Pedro Lske are
shown on chart 16. At the begiming of each routing, it was assumed that
there was 340,000 acre-feet of empty space in Don Pedro lake and that
inflows into the reservoir vere impaired by incidental regulation by
upstream reserveirs. Routings of three large historical snowmaelt flocds
(1906, 1907, and 1965) are shown oo chart 18. Tt was assumed that at
the beglimning of each snowmelt flood routing, all upstream reservoirs
vere full end that there was 340,000 acre-feet of empty space in Don
Pedro Lake. A hypothetical operation of Dom Pedro lLske during the prob-
able maximm flood (spillway design flood) is showvn on chart 35. It was
assumed that &t the beginning of this routing all upstream reservoirs
vere full and there was 170,000 acre-feet of empty space in Don Pedro
Lake, A maximum pool elevation of 6850.0 feet (2,303,000 acre-fest) and
8 peak ocutflow of 470,000 c.f.s. were sttained. Stage—duration curves
are presented on chart 36, a stage frequency curve on chart 37, apd a
seasonal vardiation of reservolr storsge frequency on chart 38, Pesk
rain.flood frequency curves under natural, preproject and project con-
ditions for Tuoclumne River below La Grange Dam are shown on chert 39,
Similar frequency curves for Tuolumne River at Modesto, derived indirectly
by use of the flow-relationship curve ahown on chart 41, are shown om
chart 40, Dally peek snowmelt-flood frequency curves for Tuolumme River
below 1a Grange Dem, under natural, preproject and project conditiona
are shown on chart 42, }

34, OPERATION REODRD

A Tecord of storage at Don Pedro Lske amd flows in Tuolumne River sbove
La Grange Dam {corresponding to cutflow from Don Pedro) is published in
the Surface Water Records of the US Geologlenl Supply. The historical
recard of operaiion for Don Pedro Lake, Hetch Hetchy, and Cherry Valley
(Lake Lloyd) Reservoirs under step 2 flool control regulations (water
years 1950-1970) is shown in graphical form on chart 43, The operation
of Dot Pedro lLake under step 3 fload comntrol regulations began on 1 Octo-
ber 1970, and 1is showm on chart 44. A record of flood control require-
ments, and of storage and flow pertinent to the flood control operation
is contained in the monthly reports submitted to the Chief of Engineers
by the District Engineer, Corps of Engineers, Sacramento, California.

A copy of this monthly repart form is shown on' chart 45,
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CHAPTER IX - STUDIES IN PROGRESS OR PLANNED
35. CURRENT STUDIES

No studied are currently in progress or planned for the immediate future
in the Tuolumme River Pasin. However, 1t 1s anticipated that the "}'»lta.ster
Manusl of Reservolr Regulation, San Josguin River Basin, California

dated 5 September 1953 will be revised and up-dated in the near future.

A practiceble plan for coordinating flood control operation of all facil-
ities in the San Joagquin River Pesin, including storege structures on the
tributery streams, bypass and diversion facilities, coordinated reporting
and dissemination of hydrologic and cpersting data, and necessary inter-
agency operating agreements iz under study and will be discussed in the
Master Manual,
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STAMDARD PROJECT RAIN-FLOOD SERTES
TUCLIMEE RIVER BAZIM

6-bour aversge flows in thousend ¢.f.as.

Bow b Bew D Bew o Bew
Ferdod 00 strems perded D0 ream  Fericd Pon  trems et o0 [lkt’:;n
Inding FPedro Feding . Pedro Boding Eoding Pedro

Infl Runof'f Inflow Runaff Inflov Runaf'? Inflow Rmorf
1-6 3.9 .1 10-18 1.2 o 20-6 58.3 9.5 29-18  18.k 3.7
12 8.8 o 2k 1.0 .1 12 ks 6.2 2% 12.8 2.6
18 12k 1.k 1-6 a3 .2 1B 36.9 k2 0-6 9.1 :.T
2h 16.8 2.1 12 14.7 1.l 2k 0.6 2.8 12 6.2 1.1
2-6 =7 3.1 18 26.6 2.h n-6 6.2 2.0 18 L8 .8
12 231 ka1 24 15.9 3.8 1 2.9 1.5 2k 3.9 .5
18 1T.X 3.5 12-6 8.5 5.6 18 17.k 1.1 N6 3.2 b
26 12,0 2.5 12 b9k T'E 2% 1.6 -8 12 2.8 .3
3-6 8,1 1.6 18 6.4 6. 22-6 12.2 -7 18 2.3 .2
12 5.4 1.1 2k 21.6  W.b 1z 10.2 -5 ok 2.2 .2
18 k.2 T 13-6 17.3 2.9 18 8.5 4 -6 2.2 .1
24 T 25 12 1.T 1.9 X T5l -3 12 2.2 <)
L6 2.8 A 18 9.0 1.3 23-6 6.0 .2 18 2.2 .1
12 2.5 1 24 T.h .9 32 13.5 .8 2k 2.2 .1
18 2.0 .2 1k-6 6.1 -T 18 19.1 1.9 33.6 2.9 oL
24 1.6 .2 12 5,2 i5 2k 25.6 2.9 12 6.4 e
5-6 1.k X 18 4.2 . 2b-6 3.2 k.3 18 9.0 1.2
12 1.1 Ll 2k 3.5 .3 12 .9 5.7 2k 111 1.8
18 1.0 o1 15.6 2.9 2 18 25.6 5.0 k-6 1k.0 2.7
2k .8 o3 I -] 2.k .2 24 18.1 a.s 12 15.1 1.6
6-6 5.0 "0 18 2.0 .2 25-6 12.3 2.3 18 10.7 3.1
12 11.1 T 2% 1.7 .2 12 8.6 1.5 2k 6.2 2.2
18 15.8 1.7 16-6 2.0 oI 18 £.5 1.0 35-6 5.5 1.4
2 21,3 2.6 12 9.2 .1 24 5.3 -1 12 4.0 .9
T1-6 28.8 3.8 18 51.6 .1 26-6 kb .5 18 3.1 .6
2 29.3 5.0 -2 100,2 i 1z 3.8 ol 24 2.5 .5
18 2.7 k.3 17-6 62,1 o3 18 3.0 +3 3%-6 2.2 3
2k 15.1 3.0 12 3h.3 1.9 24 2.5 42 12 2.2 A
86 w2 2.0 18 26.3 2.6 27-6 . 2.2 .2 18 2.2 .2
12 6.9 1.3 25 b1.8 1.8 12 2.2 1 2% 2.2 WX
18 5.k .9 18-6 93.8 1.2 18 2.2 St -6 2.2 a1
24 b .6 12 132.9 1.l 2k 2.2 it 12 2.2 o1
9-6 3.6 .5 18 179.8 2.7 28-6 L.k .2 18 2.2 W1
12 3.1 o4 24 242.7 5.2 12 9.9 b 2b 2.2 .1
18 2.5 .3 19-6 2k7.2 B 18 14.1 1.h
2k 2.1 .2 12 182.5 12.0 24 18.7 2.2 Total 3082.0 263.1
10-6 1.7 .2 18 127.7 15.6 29-6 2k.6 3.3 Thousand
12 1.h .1 25 B5.1  13.6 12 25.0 k.3 gt 15%1,0 1390,3

WOTE:

Downstream runof{ includes that tribetary batween Don Pedro Dem site and the mouth of
Tuolumwne River. Quantities shown are reduced guantities that can coincide with full standard
project flood quantities above Don Padro Reservoir. For days 16-22, timing shown herean has
been carrected and flowas for downstream runoff are 1 day later than shown in Table IV of

Hydrelogy Report.

Tuolumne Hiver Projeat, Californim Maroh 1961

D.B.D, Filer TT

USCEO000263

CHART 8
057

Modesto Irrigation District/Turlock Irrigation District
Joint Comments on Draft SED - Appendix G



~~

Average flow in thousand c.f.s,
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Avaroge flow in thoysand cfs,

Exgeedence frequency per hundred years

Corps of Engineers, Sacramento,Calif

Prepared; 0,0.0.

Date: Ssptomber 1971
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STANDARD PROJECT SNOWMELT FLOGD
TUOLUMNE RIVER AT DON PEDRO DAM
oh.hour averege flows in thousand c.f.s.

April Flow Mey  Flow June  Flow July Flow
1 2.4 1 8.8 1 22.2 I 15.3
2 3.6 2 133 2 2k.3 2 13.2
3 k.6 3 12.3 3 23.9 3 13.0
L 3.3 L 13,3 L 2k, 1 b 13.9
5 2.9 5 15.5 5 2k.2 5 1k.1
6 3.3 6 13.2 6 25.9 6 13.3
T 3.7 7 10. 4 T 28.4 i 11.%
8 3.L 8 8.4 8 25.1 8 10.1
9 3.3 9 8.5 9 21.3 9 8.4

10 3.4 10 9.6 10 20.8 10 8.3
1 3.5 11 11.1 11 21.2 1l 7.5
12 3.6 12 12.8 12 21.4 12 T8
13 3.5 13 17.9 13 20.9 13 7.1
1k 3.5 1L 18.4% 1k 19.2 14 6.5
15 L.2 15 16.5 15 17.3 15 6.3
16 4.8 16 B0 16 15.9 16 5.8
17 k.0 17 19.5 17 16.0 17 5.6
18 L4.5 18 224 18 17.2 18 5.0
19 k.9 19 23.3 19 18.3 19 L.3
20 3.7 20 23.0 20 16.9 20 3.9
21 b 21 20.6 21 17.5 21 3.6
22 4.6 22 19.2 22 17.8 22 3.5
23 5.9 23 18.3 23 18.8 23 3.3
2L 5.7 2l 16.0 2k 20.4 24 3.1
25 5.5 25 11.9 25 20.3 25 2.8
26 5.1 26 11.6 26 19.9 26 2.6
27 4.9 27 Blic PR 27 21.2 27 2.5
28 5.5 28 17.0 28 21.6 28 2.4
29 7.0 29 18.6 29 21.6 29 2.3
30 .0 30 21.4 30 19.4 30 2.2
31 22.2 31 2.1

Total 130.3 483.3 623.0 2104

Tuolumne River Projest, California, March 1961 D.D.D,
CHART 1)
USCE000266 060

Modesto Irrigation District/Turlock Irrigation District
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MONTHLY REQUIRED FLOOD CONTROL RESERVATION

(See footnote for adjustment)

DON PEDRO LAKE

Year.

___Required space in thousand-acre feet at end of Momth

i Jden : Feb : Mar : Apr : May : Jun ; Jul : Aug : Sep & Ot Nov T hec
1906 3ko 340 340 340 3O 260 0O - 4o
1907 350 3L0 100 3 340 340
1908 317 28 0
1509 317 135 0
1910 317 28 0
1911 ko 2ko 0
1g12 317 28 o]

1913 317 28 0
191k 317 175 5
1915 317 280 15
1916 317 28 0
1917 317 130 0
1916 317 30 0
1919 317 28 )
1920 317 28 0
1921 317 60 0
1922 317 28 0
1923 317 28 0
1924 317 28 o
1925 kO 250 95
1926 317 28 C
1927 317 160 0
1926 317 70 15
1929 317 28 0
1930 317 Lo 0
1931 317 28 o}
1932 317 50 )
1933 317 Lo o}
1934 317 28 0
1935 317 135 0
1936 17 70 0
1937 317 ko 0
1938 ko 300 5
1939 317 28 0
190 317 4o 0
1941 /O 200 o
19hz 317 265 3
1543 317 60 )
19k4 317 ko 0
1945 3ho  3LO0 380 317 55 o 0 0 257 340 340 340
Sheet | of 2 Sheets CHART 20
USCEQ00275
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MONTHLY REQUIRED FLOOD CORTROL RESERVATION
DON PEDRC LAKE

. . Required space in thousand acre-feet at end of month
Year . ~7on T Feb : Mar : Apr : May : Jun : Jul : Aug : Sep : OGt : Nov : Dec
1946 340 340 3o 317 55 0 0 o) 257 3k0  3bko  3ko
1947 317 28 o
1548 317 80 0
1949 317 28 0
1950 317 28 0
1951 317 75 0
1952 340 135 o
1953 317 Lo 0
195k 317 28 0
1955 317 28 0
1956 3l7 145 0
1957 317 S5 0
1958 3Lko 120 ¢
1959 317 28 o}
1960 317 28 o]
1961 317 28 0
1962 317 28 0
1963 317 50 0
1964 317 28 0
1965 317 130 4]
1966 317 28 0
1967 340 150 0
1968 317 28 o]
1969 340 100 o]
1970 340 3ko  3L0 317 28 0 0 0 257 340 3Lo 340
Note: The required flood control space shown on the sbove table is based

on the maximum avajlable flood contrel reservation in Don Pedro lake
(340,000 secre-feet}. During some wet years the space needed for flood
control is actuelly greater than this maximum available space of
340,000 acre-feet., The flood control space requirements shown above
are based on the flood control diagram shown on chart A-8 in conjunc-
tion with snowmelt forecmsts obtained by use of historical precipita-
tion date and forecast criteris shown on chart 23 of Flood Control
Reservoir Cperation Report for all years from 1906 through 1958.
Forecasts made by the State of Californis were used for all years

from 1959 through 1970.

Sheet 2 of 2 Sheets CHART 20

USCE000276 070
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FORECAST VERIFICATION DATA
NATURAL APRIL-JULY FLOWS
TULUMNE RIVER AT LA GRANGE
(Values in thousand acre-feet)
Unimpaired 1 February 1 March 1 April 1 May o
Year runoff Fore- Fore~ Fore- Fore-
April-July {cast  Error |cast FError |cast FError | cast Error
1936 | 1k3 112 18
1937 |  1Li8 1636 218 1636 218
1938 2164 1800 ~ 364 1800  -36L
1939 584 600 16 5o - 4L
1940 1301 1150 -151 1150  -151
1941 1706 1800 9k | 1900 19k
19h42 1671 koo -271 1550 -121
194 3 1372 1350 - 22 1350 - 22
1944 979 1070 91 1070 91
1645 1370 1Ls50 80 12350 - 20
1946 1156 1350 194 1225 69
19Lt 680 770 90 730 50
1948 1183 650 -533 950  .pe3
19kg 1026 1250 22l 1100 Th
1950 1180 1150 =~ 30 .1210 30
1951 k7 750 -197 750  -197
1952 21L5 2hoo 255 | 2ko0 255
1953 1118 900 -218 900  .218
1954 1028 950 - 718 950 - 78 | 1150 122 1050 22
1955 8L6 1200 354 | 1020 17k | 750 - 96 850 I
1956 1668 2300 632 | 2000 332 11650 -~ 18 1780 112
1957 1027 900 ~127 820 -207 820 -207 800 .227
1958 1902 1080  -822 11230 -672 {1900 - 2 | 1800 .102
1959 615 850 235 | 960 3k5 | 670 55 600 - 15
1960 721 660 - 61 800 79 750 29 720 - 1
1961 528 700 172 500 - 28 520 - 8 480 -L8
1962 1317 750 =567 | 1260 - 57 { 14ho 123 1340 23
1963 1418 700 -718 640 =778 850 ~568 11ko -278
1964 762 920 158 6lho -~122 600 =162 550 -212
1965 1483 1560 77 | 1370 -113 {1260 -223 ikho - L3
1966 | 767 1160 333 1020 253 ) 60 - 7 680 - 87
1967 2161 1320 -841 1100 -1061 | 1k25 -736 2060 -101
1968 648 880 232 830 182 740 92 6k0 . 8
1969 2405 2000 -Los | es00 95 | 2Ls0 4s | 2500 95
1970 920 1300 380 11170 250 | 1080 160 1030 110
Average 368 28k 163 109
Extreme ~8l1 -1061 -736 -364
Note: All forecasts prepared and published by State of Californis.
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REPORT OF RESERVOIR RBZ'.UI.ATIOH .
| FORFLOCD CONTROL o

DON PEDRO DAM AND LAKE e

; . APPENDIX A T N

STARDING INSTRUCTIONS 1O DAMIENDERS - ,,

INCLUDING EMERGENCY SPILIWAY OPERATIONS P
"AND FLOOD CONTROL REGULATIONS - - : S

. Department of the'am TR SRR
Sacremento District, Corps of Engineera ) '
&.cn-anen'bo, Guliromia Lo
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REPCRT ON RESERVOIR REGULATION
FOR FLOOD CONTROL

DON PEDRO DAM AND LAKE
TUOLUMNE RIVER, CALIFORNIA

APPENDIX A
STANDING INSTRUCTIONS TC DAMIENDERS

INCLUDING EMERGENCY SPILLWAY OPERATIORS
AND FLOOD CONTROL REGULATIONS

TAELE OF CONTEN‘I‘é
Subject
PART I ~ STANDING CPERATING INSTRUCTIONS
GENERAL
FLOOD CONTROL OFERATIOR REQUIREMENTS
LIMITATIONS ON STORAGE |
LIMITATIONS ON RELEASES
EMERGENCY OPERATION OF GATED SPILLWAY
STANDING INSTRUCTIONS DURING FLOOD EMERGENCY
CPERATIONAL REQUIREMENTS
CPERATION REPORTS

MODIFICATION OF REGULATIONS

FARI' II - FLOOD CONTROL REGULATIONS

USCEQ000309

Page
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Chart No.

A~l
A2
A3
A4
A-5
A=
A-T
A8
A-8

LIST OF CHARTS

Area and Capacity Curves

Ares and Capacity Tables (15 sheeta)

Discharge Rating Curves (River Outlet Works)

Discharge Rating Curves (Flood Control Valve and Turbines)
Spillway Rating Curves (Gates fully open)

Spillway Rating Curves (Gates partielly cpen)

Stage Discharge Rating Curves

Flood Control Disgram

Emergency Spillway Release Diagram
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REPORT ON RESERVIOR REGULATION
FOR FLOCD CONTROL

DON PEDRC DAM AND IAXE
TUOLUMFE RIVER, CALIFORNIA

APPENDIX A
STANDING INSTRUCTIONS TQO DAMIENDERS
INCLUDING EMERGENCY SPTLIWAY OPERATIONS
AND FIOCOD CONTROL REGULATIONS

PART 1 - STANDING CPERATING INSTRUCTIONS

1. CENERAL

s, This appendix to the "Report on Reservoir Regulation for Flood
Control, Tuolumne River Basin, California” is prepared in accordance with
Instructions contained in EM 1110-2-3600, paragrarh 4-07, (Standing
Instructions to Damtenders) and pertains to duties and responsihilities
of the damtender in copnection with the functional cperation of Don Pedro
Dem and Iske, and the reporting of required hydrologic data.

b. Operational instructions to the damtender are briefly cutlined
with specific emphasia on his duties and responsibilities during extreme
flood emergencies when commmication facilities between him and his opera-
ting office (Modesto and Turlock Irrigation Districts) mey heve been
disrupted. It is designed to be used independently as an emeargency flood
control regulation guide, or in conjunction with the "Report on Reservoir
Regulation for Flood Control, Don Pedro Dam and Leke, Tuolumne River,
California”,

2. FLOOD CONTROL QPERATION REQUIREMERTS

e. Dcn Pedro Dam and Iake will be opermted for flood control in
accordance vith flood control regulstions prescribed by the Secretary
of the Army, & copy of which is contained in this appendix. Accompanying -
the regulations are the flood control diasgram, chert A-8, amd the emergency
spilivey release diagram, chert A-9, vhich together define the requirements
for flood comtrol operation of Don Pedro lLake, The flood control objectives
for Don Pedro Lake are to restrict flows in Twolumne River downstresm of
Don Pedro Dum t0 non-demeging rates, insofar as possible and to minimdze
damege along Lower San Joaguin River.

be A meximum of 340,000 acre-feet of space is dedicated to flood
control during the winter rain flood semson ms shown on the flood control
diagram. Dwing the snowmelt season, flood contxol space requirements are
defined by the parsmeter lines on the flood control dingram in terms of
space required versus predicted snowmelt runoff, Capaclty curves sre
shown on chart A~1 apd area and cepacity tables mre listed on chaert A-2.
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runoff dounstream to recede, meximm relesses should be regulated as
closely as possible by gradually closing the river outlet gates and
thereafter restricting outflows according to the induced-swrcharge curve
of the emergency spillwvey release disgram. Accordingly, it is easential
that such releases be mede immedietely in order thet it will not Bubse-
quently become neceasary to male larger releases, For this resmson the
reservolr operstors et the dam should be thoroughly familiar with the
emergency spillway release diagram and should be authorized to initiate
use of the disgrem, 1f required, when commmnication with Modesto aml
Turlock Irrigetion Districts office is dlsrupted.

6. BSTANDING INSTRUCTIONS DURING FLOOD EMERGENCY

Whenever commuications between the Turlock and Modesto Irrigation Districts
office and the damtender are broken during s floocd pberlod, the damtender
shall continue to operate in accordance with the latest Instmctions until
communications are restored or wmtll emergency splllwey operatlon, in
accordance with paragreph 5 above, becomes necegasary.

7. CPERATIONAL REQUIREMENTS

&. Don Pedro lake is operzted by Turlock and Modesto Irrigation
Districts apd these districts are jointly responsible for:

(1) Accomplishing the physical operation of the reservoir and
essociated facllities in accordance with the officiel regulations,

(2) Advising the District Engineer, Sacramento District, Corps of
Engineers, of any need for emergency change in operation.

(3) Reporting to the District Engineer, Sacramento District, Corps of
Engineers, any unususl condition in the reservoir or alcng downstream
channels that odght temporarily interfere with the planned flood control
cperation of the reservoir.

(4) Keeping downstream interests advised of impending changes in
flood control releases which may affect them,

'(5) Reporting by telephone to the Reservoir Regulation Section,
Sacramento District, Corps of Englneers, the data outlined in paragraph
8-e below, and other drte thst may be requested from time to time,

(6) Keeping informed of the rules and regulations contalned in this
report and bringing to the ettention of the District Engineer, Sacremento
District, Corps of Engineers, any features contained herein that my
require clarificetion or revision.
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(1) petly inflow, outflow, elevation, and storage at Don Pedro Iake

(2} Daily storage at upstream reservol H
B e B ra (Hetch Hetchy, Lake Lloyd,

(3} Daily diversion at Ia Grange Dam (Modeato and Turlock Canala)
(4) Daily flow in Tuolume RKiver below 1a Grange Dam,

(5) Datl cipi -
el e e Y Precipitstion a.munts at_ Don Pedro, Heteh Hetchy, Sonora

9. MODIFICATION OF REGULATIONS

a. The official regulations are sub ject to tempo
rary modificatd
the District Engineer, Corps of Engineers, during flood cmrgencieu.on R
Permanent changes in the regulations may be made by reispuing them in
the same mamer ax originglly prescribed.

b. The Turlock and Modesto Irrigzmtion Districts
suspend application of the flicod coni:‘:ol regulations :g mmedml?akg
in the event this is deemsd neceasary for emergency reasons to Protect
the safety of the dam, or to avoid other severe hezards. Revision of the
flood control diagram for Don Pedro Dam andl Iake may be mede when neces
with the mutual consent of the Corps of Engineers emd the Turlock amd i
Modesto Irrigation Districts,
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&

CODE OF FEDERAL REGULATIONS
TITLE 33 - NAVIGATION AND NAVICABLE WATERS

Chapter II - Corps of Engineers
Department of the Army

PART 208 - FLOOD CONTROL REGULATIONS

DON PEDRO DAM AWD LAKE
TUOLUMNE RIVER, CALIFORNIA

Pursuant to the provisions of Section 7 of the Act of Congress approved
December 22, 194k (58 Stat. 890; 33 U.S.C. 709), and of eontrect no.
DA-04-167-Eng-38 dated August 29, 1949, as amended by Supplemental
Agreement No. 1 dated 12 June 1967, between the United States of America
and the City and County of San Francisco, Celifornia, the Modesto
Irrigation District, Modesto, Caelifornia and the Turlock Irrigation
District, Turlock, California, the following Part #208

regulations are hereby prescribed to govern the operation of Don Pedro
Damt and Lake on Tuolumne River, California, in the interest of f100d

control:

PART 208. - DON PEDRO DAM AND LAKE, CALIFORNIA,

The Modesto Irrigation District, Modesto, California and Turlock
Irrigation Distriet, Turlock, California, hereinafter referred to as
the Districts, shall operate or otherwise effect the operation of Don
Pedro Dam and Lake in the interest of flood control in accordance with
instructions furnished by the Department of the Army, represented by
the District Engineer in charge of the locality, hereinafter referred
to as the District Engineer, as follows:

a. Storage space in Don Pedro Lake of 340,000 acre-feet below

Modesto Irrigation District/Turlock Irrigation District
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elevation 830.00 feet, shall be kept available for flood control

purposes on a seasonal basis in accordance with the Flood'Control Diagram
currently in force. The Flood Control Diagram in force as of the promul-
gation of this section is that dated . s File Fo. TU=-1-19-9,

b, Except when greater releases are required as prescribed in
paragraph (¢) of this section, releases from Don Pedro Lake shell be
restricted insofar as possible to quantities which will not cause flows
in the Tuolumne River below Dry Creek to exceed the controlling flow rates
specified on the Flood Control Diagram currently in force. Any water
temporarily stored in the flood control space indicated by the Flood
Control Diagrem shall be released as rapidly as can be safely accomplished
without causing downstream flows to exceed the rates of flow shown
thereon.

c. In the event the water level at Don Pedro Lake exceeds the top
of flood control pool, elevation 830, and is rising, subsequent cperation
shall be in accordance with the Emergency Spillway Release Disgram cur-
rently in force. When the lake level again recedes to elevation 830,
subsequent operation shell be in accordance with the Flood Control
Diagram., The Emergency Spillway Release Diagram in force as of the
promulgation of this section is that dated s File No,
TU=1=-13-11.

d. Except as necessary in order to comply with the provisions of
the Emergency Spillway Release Diagram under paragraph (c) above, the

regulations of this section shall not be construed to require dangerously
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rapid changes in magnitudes of release or that relesses be made in a
manner that will be inconsistent with requirements for protecting the
dam and reservoir from major damages.

e, The Districts shall procure such current basic hydrologic data
and make such current determinations of required flood control space
and releases gt the laske as are required to accomplish the flood control
objectives preseribed in this section.

f. The Districts shall keep the District Engineer currently
advised of lake storage and such other operating data as the District
Engineer may request.

g. The flood control regulations of this section are subject to
temporary modification by the District Engineer if found necessary in
time of emergency. Requests for and action on such modifications may
be made by any available means of communication, and the action taken
by the Distriet Engineer shall be confirmed in writing under date of
same day to the office of the Districts,.

h, The Distriects may temporarily suspend application of the flood
control regulations of this section in the event it is deemed necessary
for emergency reasons to protect the safety of the dam, or to avoid
other serious hazards. Such action shall be immediately reported by
any available means of communication, and confirmed in writing under
date of same day to the District Engineer,

i. Revision of the Flood Control or Emergency Spillway Release
Diagrams requires approval of the Chief of Engineers, or his duly

authorized representative, and the Modesto and Turlock Trrigation
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Districts. EBach such revision shall be effective upon the date
specified in the approval, and from that date until replaced shall be
the diegram in force for the purpose of this section., The Flood Control
and Emergency Spillway Release Diagrams are on file in the Office, Chief
of Engineers, Department of the Army, Washington, D. C., and the offices
of the Modesto Irrigation District, Modesto, California and Turlock
Irrigation District, Turlock, California. Copies of the diagrams cur-
rently in force shall be kept on file in and may be obtained from the
offices of the District Engineer, Corps of Fngineers, Sacramento,
California, and the Modesto Irrigation District, Modesto, California

and Turlock Irrigation District, Turlock, California,
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662,0 578654 579182 579711 560240 560770 581299 581829 582360 582890 583422
5283 5286 52910 5293 © 5296 5299 5302 5305 5309 5312

663,0 583953 584485 585016 585549 5860R1 5B6614 587148 587681 588215 588749
5315 5318 5371 5325 5328 5331 5334 5337 5340 5344

664,0 589284 589819 590354 590689 591425 591961 592498 593034 593571 594109
5347 5350 5353 5356 5340 5363 5366 5349 5372 5376
tii***t*tt*ii*jt*i**********l’*!*tittttttt*ttt*it*ititti*tittttt*ttt*tﬁiﬁﬁ‘**t*f*‘t'*‘*'

665,0 594647 595185 595723 6596262 596601 597340 597880 598420 598960 599501 o
5379 5382 5385 5388 5392 5395 5398 5401 5404 5408 3

666.0 600041 600583 601124 601666 402208 602751 603294 603837 604380 604924
5411 5414 5417 5420 5424 5427 5430 5433 5437 5440

667.,0 605468 606013 606558 A07103 607648 608194 608740 609286 609833 610380
5443 5446 5449 5453 5456 5459 5462 5466 5469 5472

668,0 610927 611475 612023 612571 613120 613669 614218 614768 615318 615868
5475 5478 5482 5485 5488 5491 5495 5498 5501 5504

669,0 616419 616970 617521 618073 61B624 619177 619729 620282 620835 621389
5508 5511 5514 5517 5521 5524 5527 5530 5534 5537
iit*t*t*tttttttiti#*i*t*w*titti*ttiitit*i#*tit&iti*ij*tt*ii**¢ttttt*****‘ttt*tiﬁqtq*'q*
670.0 621950 622497 623051 623606 624161 624716 625272 625828 626384 626941
5540 5543 5546 5549 5552 5555 5558 5561 5564 5567

671,0 627497 628055 628612 629170 629728 630286 630845 631403 631963 632522
5570 5573 5576 5579 5582 5584 5587. 5590 5593 5596

672,0 633082 633642 634202 634763 635324 635885 636447 637009 637571 638133
5599 5602 5605 5608 5611 5614 5647 5620 5623 5626

673.0 638696 639359 639823 640386 640950 641515 642079 642644 643209 643775
T 5629 5632 5635 5638 5641 5644 5647 5650 5653 5656

674,0 644340 644906 645473 646039 646606 647174 647741 648309 648877 649446
5659 5662 5665 5668 5671 5674 5677 5680 5683 5686

LA 2RSSR R R Rt e e R e e R R R R A 2R 2 e R R 2L
675.0 650014 650583 651153 651722 552292 652863 653433 654004 654575 655147
5689 5692 5695 5698 5701 5704 5707 5710 5713 5716

676.,0 655718 656290 656863 657435 658008 658582 659155 659729 660303 660878
5719 5722 5725 5728 5731 5734 5737 5740 5743 5746

677.0 661452 662028 662603 663179 663755 664331 664907 665484 666061 666639
5749 5752 5755 5758 5761 5764 5767 5770 5773 5776

678,0 667217 667795 668373 _ 668952 669531 670110 670690 671270 671850 672430
5779 5782 5785 5788 5791 5794 5798 5801 5804 5807

679.0 673011 673592 674174 674755 - 675338 675920 676502 677085 677669 678252
5610 5813 5816 5819 5822 5825 5828 5831 5834 5837
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DON PEDRO LAKE, TUOLUMNE RIVER, CALIFORNIA - AREA AND CAPACITY TABLE AUG 1970
CAP CAP CAP CAP CAP CAP CAP CAP CAP CAP
ELEV AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA
FEET .0 1 o2 2% .4 .5 .6 P .8 .9
tt*titi-ttwmﬁm**ttytt*t*w*t*w*i**wtwntt*w*ittt*ti—Hr***t*ttwn**tt_*tt*ttiwtitt-*****t*g**
680.0 678950 679535 680120 680705 6481290 681675 682461 683047 683634 684221
5840 5843 5847 5850 5853 5857 5860 5863 5867 5870
681.0 684808 685395 6859R3 686571 467140 687749 6BA336 688928 689517 690108
5874 5877 5880 5aR4 5887 5890 5894 5897 5900 5904
682.0 690698 691289 6918A0 697472 693Uh4 693656 694249 694842 695435 696028
5907 5911 5914 5917 5921 5924 5927 5931 5934 5938
683.0 696622 697217 697811 698406 4699001 699597 700193 700789 701386 701983
5941 5944 5948 5951 5955 595§ 5961 5965 5968 5971
84,0 702580 703178 703776 704374 704975 705573 706171 706771 707371 707971
5975 5978 592 5YH5 59a8 5597 5995 5999 6002 4005
t*ﬁitiit*tt*titi‘****tﬁt"i“"‘-iii**iiii***i*tt*ﬁ*#*&ii**t*i*i*t**ii****&ﬁ**ii**t!*i**i**.
685.0 708572 709173 709774 710376 710978 711581 712183 712787 713390 713994
6009 6012 6016 6619 6022 6026 6029 6033 6036 6039
686,0 714598 715202 715807 716412 717018 717624 718230 7418836 719443 720050
6043 6046 6050 A053 6056 6060 6063 6067 6070 6074
687.0 720658 721266 721874 7224R2 723091 723701 724310 724920 725530 726141
6077 6080 6084 6UR7 6091 6094 6098 5101 5104 6108
68B,0 726752 727363 727975 728587 739199 729812 730425 731038 731652 739966
6111 6115 6118 6122 6125 6128 6132 6135 6139 6142
689.0 732880 733495 734110 734725 735341 735957 736574 737191 737608 738425
6146 6149 6152 6156 6159 _ 6163 6166 A170 _ 6173 @177
iti*t-*t.tt*ttt**t*tt*t*i*w*_tttt*tt*tt*t**ttttt&*i*i**tt**t*t****t*&tt*t*tttttitiitiitti
690,0 738950 739661 740280 740699 741518 742137 742757 743378 743998 744619
6180 6183 6187 6190 6194 6197  eP0Y . 6204 6208 #2944
691,0 745240 745862 746484 747106 747729 _74B$52 748975 749599 750223 750847
6215 6218 6221 6225 6223 6232 6235 6239 6242 6246
692,0 751472 752097 752723 753549 753975 754601 755228 755855 756483 757111
i 6249 6253 6256 4260 4263 6267 6270 6274 - 6277 4281
693,0 757739 758367 758996 759624 760255 760885 761515 762146 762777 763409
6284 6287 6291 6294 6298 6301 6305 6308 5312 6315
694.0 764040 764672 765305 765937 766571 767204 767838 768472 769106 769741
, 6319 6322 6326 6329 6333 6336 6340 6343 6347 635
"**;rﬁ‘;;i.;ﬂttiit**i‘l’!"l"'*'iittlii*****tit*itliiitti***iitit**t'*i****i*i*tp*'*t**ttit*i
695.0 770377 771012 771648 772284 772921 773558 774195 774833 775471 776109
6354 6357 6361 6364 6368 6371 6375 6378 6382 6385
696.,0 776748 777387 778026 77R666 779306 779947 780587 781229 781870 782512
6389 6392 6396 6399 6403 6406 6410 6413 6417 6420
697,0 783154 783797 784440 7BS0A3 785727 ' 786371 787015 787660 788305 788950
6424 6428 6431 6435 6438 6442 6445 6449 6452 6456
698.0 789596 790242 790888 791535 7921R2 792830 793478 794126 794775 795423
6459 6463 6466 £470 5473 6477 6480 6484 6487 6491
699.0 796073 798722 797372 798023 79R673 799324 799976 B0N628 B01280 API93Z
6495 6498 6502 6505 6509 6512 6516 6519 6523 6526
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DON PEDRO LAKE, TUOLUMNE RIVFR, CALIFORNTA - AREA AND CAPACITY TABLE AUG 1970

CAP CAP CAP CAP __CaP CAP CAP CAP CAP CAP
ELEV AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA
FEET IU '1 T 2 13 R ld v5 & -6 l7 . la |°'

LA 22 R RS SR A R R AR SRt d s 2R s AR A AR e R s R R P S L R e ]

700.,0 802500 603154 803807 AR04461 R05116 AR05770 B06425 807081 B07736 808392
6530 6534 6537 6541 6545 6548 6552 6556 6559 6563

701,0  B09049 RO9706 B10363 A11021 PA11679 B12337 812995 B13655 814314 814974

6567 6570 6574 6578 6581 6585 6589 6592 6596 6600

70240 B15634 B16294 B16955 R17616 B1RZ78 B18940 819602 B20265 82n1928 821592
y 6603 6607 6611 6614 6618 6622 6625 6629 6633 6636

703.0. 822255 B22920 B23584 824249 A24914 AR255B0 BR6246 RR26912 827579 828246

6640 6644 6647 6651 6655 6658 6662 6666 6669 6673

704,0 828914 829582 83p250 R”3NY18 A31H587 B32257 BI?2926 B3IZ597 B34267 834938
6677 6680 6684 6688 6692 6695 6699 6703 6706 6710

AR e A R R e AR s R R s e s Y s e s s R AR 22 RS L]

705.,0 835609 B36281 B36952 R37625 AR3A297 A3B970 B39644 A40318 B40992 BR41666
6714 6717 6721 8725 6729 6732 6736 6740 6743 6747

xwﬂl

70640 842341 B43016 843692 B44368 845044 845721 B46398 B47076 B4a7754 B4R432 =

6751 6754 6758 6762 6766 6769 6773 6777 6780 6784

707,0 849111 849790 850469 851149 A/H1829 852509 B53190 853871 B54553 855235
6788 6792 6795 6799 6803 6807 6810 6814 6818 6821

708,0 B55917 856600 B572R3 857966 R"5R650 AB59334 B6N0019 ALN704 BA13B9 862075

6825 6829 6833 A836 6840 6844 6848 6851 6855 6859

709,0 B62761 B63447 B64134 B64H21 B655N9 REH197 B6E6BBS BET7574 B6EB263 868952
6863 6866 6870 6574 6878 6881 6885 6889 6893 6896

tt**t't*‘pitwii_tiwt*wtt*itt*tt*ittti**rttt*nttitii*t*tttt-‘ttittttitq:tqrw*tw‘-*itgpttt*p‘*

710,0 869700 870332 871023 A71714 872405 B73097 B73789 B74482 BR75175 875868
6900 6904 6908, w8l2 6916 . 6920 6924 . 69PR 5932 6936 _

711.0  B76562 877256 B77951 87

951 R&46 _R79341 BBOO37 8B0733 881429 882126 882824
6935 6943 6947 6951 6955 6959 6963 6967 6971 6975

712,0 B83571 BB4210 684918 B8BR617 ABK316 R"B7016 BB7716 BBA416 B8BIL17 BB9B1Y
' " 6979 -~ 6983 6987 6991 6995 6999 rens. . - 7807 . F031. 7046

713,0 890520 891272 891925 892628 A93331 894035 B94739 895443 896148 A9AB53

7019 7023 7027 7031 7035 7039 7043 7047 7051 7055

714,0 B97559 BOB265 B98971 H99678 90N3A6. 901093 901801 902510 S03219 903928
7059 7063 7067 o THTS. . Fye. . - TUBR3 7087 7091 - 7095

e L L I I T T T T

15,0 904638 905348 906058 906769 9U74R0 908192 908904 909616 910329 911042
7099 7103 7107 .15 3 SN - OO o s . A s~ TR e - 4 Fix1. 7435

716,0 911756 912470 913185 913900 914615 915330 916047 916763 917480 918197

7139 7143 7147 7161 7155 7159 7163 7167 7471 7175

717.0 91B915 919633 920351 921070 921790 922509 923229 923950 924671 925392
7179 7183 7187 7191 7195 7199 7203 7207 7211 7215

718,0 926114 926836 927558 928281 929005 929728 930453 931177 931902 932627

7219 7223 7227 7231 7235 7239 7243 7247 7251 7255

719,0 3IIBT 934079 T3I4B06 935533 936260 936988 - 937716 938445 939174 939903
7259 7264 7268 7272 7276 7280 7284 7288 7252 7296
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DON PEDRO TAKE, TUOLUMNE RIVER, CALIFORNIA = AREA AND CAPACITY TABLE ADG 1970
CAP CAP CAP CAP CAP CAP CAP CAP CAP CAP
ELEV AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA
FEET o 0 +1 o2 3 o 4 M- .|6 & 7 + B «9
I T T T Sy sy a1 a2 s 222 2 AR R R 22 AR R 2 e R A R R L R S R R R e 22222222t s
720,0 940700 941431 942162 94223§,~913624 944356 945088 945821 946554 047237
7300 7304 7308 7312 7316 7320 7324 7328 7332 7336
721.0 948021 948756 949490 950225 950961 951697 952433 953170 953907 954644
; 7341 7345 7349 7353 7357 7361 7365 7369 7375 1577
722.0 955382 956120 956859 957598 958338 959078 0959818 960559 961300 962042
7381 7385 7389 7393 7397 7401 7406 7410 7414 7418
723,0 962784 963526 964269 965012 965756 966500 967244 967989 96B734 969480
7422 7426 7430 7434 7438 7442 7446 7450 7454 7459
724,0 970226 970972 971719 972466 973214 973962 974711 975460 976209 976959
7463 7467 7471 7475 7479 7483 7487 7491 7495 7500
f‘t'**ﬂ*.'*"**Qt*i*tit*t*'tt*tt‘ﬁt***t***t***ii*ii*i‘ﬁit****"ititt**ﬁ*tiit*ﬁ'***titi'i*m
725.0 977709 9764595 979210 979962 960714 981466 982218 982971 983725 984479
7504 7508 7512 7516 7520 7524 7528 7532 7536 7541
7026,0 985233 985988 986743 987498 988254 989010 989767 990524 991282 992040
7545 7549 7553 7557 7561 7565 7569 7573 7578 7582
707.0 992798 993557 994316 995076 995836 996596 997357 998118 998880 999642
7586 7690 - 7594 7598 7602 7606 7611 7615 7619 7623
728,80 1000405 1001168 1001931 1002695 1003459 1004223 1004988 1005754 1006520 1007286
7627 7631 7635 7640 7644 7648 7652 7656 7660 7664
759,0 1008052 1008820 1009587 1010355 1011123 1011892 1012661 1013431 1014201 1044971
7668 7673 7677 7681 7685 7689 7693 7698 7702 7706&

2 I 22 22222222 da s s R R R R R A R e R S S AR A R R SR A AR R R R R RS RS RRS AR RRR RS R XD

730,0 1015700 1016513 1017285 1018057 1018829 1019602 1020375 1021149 1021923 1022698
7710 7714 7718 - 7I22 . 71727 7731 7735 _773% 7743 7747

731,0 1023472 1024248 1025024 1025800 1026576 1027353 1028131 1028909 1029687 1030466
7751 7756 7760 7764 7768 7772 7776 7781 7785 7789

732,0 1031245 1032024 1032804 1033585 1034365 1035147 1035928 1036710 1037493 1038275
e T 7797 7801 7806 7810 __ 7814 7818 7822 7826 7831
733.0 1039059 1039842 1040627 1041411 1042196 1042981 1043767 1044553 1045340 1046127
7835 7839 7843 7847 7852 7856 7860 7864 7868 7872

734.0 1046914 1047702 1048491 1049279 1050068 1050858 1051648 1052438 1053229 1054020
7877 7881 7885 7889 78093 7898 7902 7906 7910 7914

B P A S S R S S E R L Rl R I

735,0 1054812 1055604 1056397 1057190 1057983 1058777 1059571 1060365 1061160 1061956
7919 7923 7927 7931 7933 7940 7944 7948 7952 7956
736.0 1062752 1063548 1064345 1065142 1065939 1066737 1067536 1068334 1069134 1069933
7961 7965 7969 7973 7978 7982 7986 7990 7994 7999
737.0 1070733 1071534 1072335 1073136 1073938 1074740 1075543 1076346 1077149 1077953
8003 8007 8011 8016 R020 8024 8028 8032 8037 BO41
738.0 1078757 1079562 1080367 10B1473 1081979 1082785 1083592 1084399 1085207 1086015
8045 8049 8054 A058 8062 8066 . 8071 8075 B079 8083
739,0 1086624 1087633 1068442 1089252 1090062 1090873 1091684 1092495 1093307 109412(
8087 8092 8096 8100 8104 - 8109 8113 8117 8121 812¢
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DON PEDRO LAKE, TUOLUMNE RIVER, CALIFORNIA =~ AREA AND CAPACITY TABLE AG 1970

CAP CAP CAP CAP CAP ‘CAP CAP CAP CAP CAP
ELEV AREA AREA AREA AREA AREA AREA AREA AREA AREA "AREA
FEET o0 .1 W 2 «3 ) D g = 4 8 « 9.

AAA SRR AR RS Rl s da il R At R A e e I Y Y LA ey

740,0 1094900 1095715 1096528 1097342 1098157 1098972 1099787 1100603 1101419 1102236
8130 8134 8139 8143 B147 8152 8156 8160 8165 8169

741,0 1103053 1103871 1104689 1105507 1106326 1107145 1107965 1108785 1109606 1110427
B173 8178 B182 8187 8191 8195 8200 8204 8208 8213

742,0 1111248 1112070 1112893 1113716 1114539 1115362 1116187 1117011 1117836 1118662
‘ - 8217 B221 8226 8230 235 8239 B243 B248 8252 8256

743,0 1119487 1120314 1121140 1121968 1122795 1123623 1124452 1125281 1126110 1126940
8261 8265 R270 R274 8278 8283 8287 8291 B29é6 8300

744,0 1127770 1128601 1129432 1130263 1131095 1131928 1132761 1133594 1134428 1135262
8305 8309 8313 A318 B322 8327 R331 B335 8340 B344

AR TR AR R S R R R R R e R R R AR R RIS

745,0 1136097 1136932 1137767 113R603 1139440 1140276 1141114 1141951 1142790 1143628
8349 8353 8357 8362 R366 B371 8375 8379 B384 B388 fﬁ}

746,0 1144467 1145307 1146147 1146987 1147528 1148669 1149511 1150353 1154195 1152038 o=
8393 B397 8401 8406 R410 8415 8419 8424 8428 8432

747,0 1152882 1153726 1154570 1155415 1156260 1157106 1157952 1158799 1159646 1160493
8437 8441 B446 A450 8454 B459 8463 8468 R472 B477

748,0 1161341 1162189 1163038 1163887 1164737 1165587 1166438 1167288 1168140 1168992
8481 . 8486 8490 A494 8499 8503 8508 8512 8517 8521

749,0 1169844 117069?.1171550 1172404 1173258 1174112 1174967 1175823 1176679 1177535
8525 8530 B534 R539 R543 8548 8552 8557 8561 8566

AR R AT A AR T A A R T AT T T R AR R A R e kR AR AT H AN AT AT AN AT A A AT A A F A AR A A R b

750,0 1178300 1179249 1180107 1180965 1181873 1182683 1183542 1184402 1185262 1186123
B570  B575 8579  R5B4 R588 8593 8597 8602 R606  B611

751,0 1186985 1187846 1188709 1189571 1190434 1191298 1192162 1193027 1193892 1194757
8615 6620 R625 RE29 8634 8638 B643 8647 8652 B656

752,0 1195623 1196489 1367355 1198223 1199091 1199959 1200828 1201697 1202566 1203436
B661 B666 R6710 R675  R67Y  B6EBA4 B6BB 8693  A698 8702

_ 753.0 1204307 1205178 1206049 1206921 1207793 1208666 1209539 1210413 1211287 1212161

8707 8711 . B716 R720 B725 R730 B734 8739 8743 R748

754,0 1213036 1213912 1214788 1215664 1716541 1217416 1218296 1219174 1220053 1220932
8753 8757 8762 1766 A771 8776 8780 8785 A7A9 8794

P R e R e e e e e R R P R R R e as

755,0 1221812 1222692 1223572 1224453 17225335 1226217 1227099 1227982 1228865 1229749
8798 RBO3 8808 Au12 AE17 BR?2  BB26 8831 AB35 R840

| _756,0 1230633 1231518 1232403 1293289 1234175 1235061 1235948 1236836 1237724 123R612

8845 Bg49 8854 8458 8863 8868 8872 8877 ags1 REB6

C757,0 7 1239501 1240390 1241280 1242170 1243051 1243952 1244844 1245736 1246678 1247521
8891 RBIS 89N0 RGOS 8YNY 4914 8919 8923 3928 8932

758.,0 1248415 1249309 1250203 1251098 1251993 1752889 1253785 1254682 1255579 1256477
8937 8942 8945 a951 B956 B960 8965 8970 8974 8979

‘ 759.0 1257375 125R274 1259173 126NG72 1260972 1261873 1262774 126{675 1264577 41265479
8983 8988 B993 R997 gun2 9007 9011 9016 9021 9025
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DON PEDRO LAKE, TUOLUMNE RIVFR, CALIFORNTA - AREA AND CAPACITY TABLE AUG 1970

CAP CAP CAP car ¥ ocar CAP CAP CAP CAP CAP

ELEV AREA AREA AREA AREAR AREA AREA AREA AREA AREA AREA
FEET ) .1 g 3 .4 5 o6 a7 N .9

t****'ﬁ*t*ttﬁ*tti**t*i*tit***ttt&l‘*il-iiti****t*tttt*ttftﬁtii'i'*'t**iii‘iittt**t"*i*titttti

760,0 1266400 1267304 126A208 1269112 1270017 1270922 1271828 1272734 1273641 17274548
9030 S035 9040 9045 050U ‘9055 9060 9065 9070 9074

761,0 1275456 1276364 1277273 1278182 1279091 128N002 1280912 1281823 1282735 1283647

9079 9064 9089 9094 9399 9104 9119 9114 9319 91724

762,0 12B4560 1285473 12863R7 1287301 1788215 17289131 1290046 1290962 1291879 1292796
9129 9134 9139 9144 9149 9154 9159 9164 91689 9174

763.0 1293714 1294632 1295550 1296469 12973R9 129R409 1299230 1300151 1304072 1301995

9179 G184 91RY 9194 9198 9203 9208 9213 9218 9223

764,0 1302917 1303840 1304764 1305688 1306612 1307538 130R463 1309389 1310316 1311243
9228 9233 9238 9243 9244 9253  9p5g 9263 9248 9273

i**ttttiti‘it*iii****i*itl’*tt**it* LE B B 83 ***iiiiltt**i*'ﬁ*ﬁt*t*tt*iii****'titi**ii*tt***tﬂ

765,0 1312170 1313099 1314027 1314956 1315686 1316616 15177456 131A676 1319609 1320541
3278 9283 9288 Q293 9298 9303 93ns 93413 93548 = §323

766,0 1321474 1322407 1323340 1324275 1325209 1326144 1327080 1328016 132A953 1329890

9328 - 9333 9338 9543 9548 9353 9354 9364 9369 9374

767,0 1330827 1331765 1337704 1333643 1334583 1335523 1336463 1337405 1338346 1339286
9379 9384 9389 9394 9399 9404  94N9 9414 9419 9424

76B.0 1340231 1341174 13421318 1343u62 1344007 1344952 1345897 1346844 1347790 1348737

9429 9434 9439 G444 9449 9454 9459 9464 9469 9474

769,0 1349685 1350633 1351582 1357531 1353481 1354431 13553R2 1356333 1357285 1358237
9479 9484 9490 9495 BONO. . 9505 . 9B{h. 6845 . wEap: | 9Em5

“ifi*i*t*i*i*t*t**itit*t*tit**i**itt*i***t*l’**'tt****t*.ﬁﬁ*i**tiit*t-*ttittt**ttt*t***tit

_771,0 1368746 139_1

770,0 1359200 1360143 1361097 1362051 1363006 1363961 1364917 1365873 1364630 1367788
9530 9535 9540 9545 9551 9554 9561 9546 9571 9576

1370663 1371622 1372582 1373543 1374504 1375465 1376427 1377390

04
"9581 587 9592 9597 9602 9607 9612 9617 9623 9628

9581

772,0 1378353 1379316 13802RG 1381245 1382210 1383176 1384142 1385108 1386075 1387043
9633 9638 9645 9648 9654 9659 9664 9669 9674  967%

773,0 1388011 1388980 1389949 1390919 1391539 1392660 1393851 1394803 1395776 1396746
9685 9690 9695 9700 9775 9710 9716 9721 9726 = 9731

T 774.0 1397722 1398696 1399670 1400645 1401620 1402596 1403573 1404550 1405527 1406506

9736 9742 9747 it 9757 9762 9767 9773 9778 9783

) **t*t**i*t**t*ti*ti*t*tit****'i*i'ﬁt**it***t*t*tirI-i*"i*i**“t***ttt#t*tﬁi!t*i*it**tt*t.tt

775.0 1407484 1408463 1409443 1410423 1411404 1412385 1413366 1414349 1415331 1416315

9788 9793 3798 sbuna.  omre., C 9B%dl . oAy 9825 = QB30 . 9835

776 D 1417298 1418283 1419267 14201253 1421239 1422225 1423212 1424199 1425187 1426176

9840 9846 9851 9856 96h1 9566 9872 9877 9882 9887

TU777,0 1427165 1428154 1429144 1430135 1431176 1432118 1433110 1434102 1435096 1436089

9893 9898 99103 g9ng 9913 9919 9924 9929 9934 ~ 9940

77840 1437084 1438078 1439074 1440069 1441066 1442063 1443060 1444058 1445056 1446055

9545 9950 9955 SREL 9966 9971 9976 9982 9987 999z

779,0 1447055 1448055 1449055 1450056 1451058 1452060 1453063 1454066 1455069 1456074
9997 10003 10008 10013 in018 10024 10029 10034 10039 1004°%
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L DON PEDRO LAKE, TUOLUMNE RIVER, CALIFORNTA = AREA AND CAPACITY TABLE AUG 1970
CAP CAP CAP AP CAPY CAP CAP CAP CAP CAP
"ELEV AREA AREA AREA APEA ARERA AREA AREA AREA AREA AREA
FEET .0 sl ia 3 .4 35 6 o «8 .9
it***gt**in***i**tt**iittti**t*tqwti*t***-t*itttfitttttttiittttittt**ttttttttttitt*tiyﬁt
780,0 1457100 1456106 1459111 146N118 1461125 1462132 1463140 1464148 1465157 1466167
10050 10055 10061  10uks 100741 10077 10082 10087 10093 410098
1
© 7B1.0 1467177 1468188 1469199 1470210 1471223 1472235 1473246 1474263 1475277 1476292
10103 101409 10114 10119 10125 1030 . ARia5 10141 10146 10152
782.,0 1477307 1478323 1479340 1480357 1461374 1482392 1483411 1484430 1485450 1486470
10157 40362 10d6H 10123 fn178 10184 10189 10194 10200 10205
783.0 1487491 1488512 1489534 1490556 1491579 1492603 1493627 1494651 1495676 1496702
0211~ 10216 10224 in227 10232 10237 10243 10248 10254 10259
- T 7B4.0 1497728 149R755 14997A2 150nu1g 1501838 1502867 1503897 1504926 1505957 1506988
1 10264 10270 10275 10280 10286 10291 10297 10302 - 10307 10313
ti*tt*ittbi‘iii***iﬁiwttt**b*.*titt'tittit***i&t#iiit*iiti*ﬁ*iiititi*i*t*i*ii&tiititi*iiii\
785.0 1508020 1509052 151004 1511117 1512151 1513185 1514220 1515256 1516291 1517328
103418 10324 10329 10334 10340 10345 10351 410356 10361 10367 ,v»}
786,0 1518365 1519402 1520440 1521479 1522518 1523558 1524598 1525639 1526680 1527722 e
10372 10378 10383 10389 10394 10399 10405 10410 10416 10421
“‘75775”“E§§§3E§“i§§6567”igiﬁéﬁifiésiﬁaé'1ES§§3§'is&i@%&‘i%&éﬁ&d'1536076 1537123 1538170
e ..10427 10432 ' 10437 10443 10448 10454 10459 10465 _ 10470 10475
| 788,0 1539218 1540266 1541315 1542365 1543415 1544465 1545516 7620 1548673
i 10481 10486 101492 10497 An5n3 10508 10514 10519 10524 10530
789.0 1549726 1550780 1551834 1552889 1553944 1555000 1556057 1557114 1558172 1559230

10535

10541

10546 10552

_10557 10563 10568

10574, - 10579 10585

R r R E IR R R e s R e e R R e R s s e PR R R R AR 22 A XA RS A SRR RS 2 22 2 2

790,0 1560300 1561348 1562408 1563468 1564529 1565591 1566653 1567715 1568778 1569842
105%0 10596 1n601 1n607 _ inéte 10618 10623 10629 10634 10640
_791.0 1570906 1571971 1573036 1574102 1575169 1576236 1577303 1578372 1579440 1580510
10645 10651 10656  1n662 10668 10673 10679  106BR4 10690 - 10695
792,0 1581579 1582650 1583721 1584792 1585864 1586937 1588010 1589084 1590158 1591233 y
(PR SR . o 7 N < 1 - S M - o W L7 Sl 01 SG  NR A  IORE 7T 7 r % %
_793,0 1592308 1593384 .15954460 1595537 1596615 1597693 1598772 1599851 1400931 1602011
10756 10762 10768 10773 10779 10784 10790 10796 - 10801 10807
794,0 1603092 1604174 1605256 1606339 1607422 1608506 1609590 1610675 1611760 1612846
10812 10818 10823 10829 10835  1DB40 _ 10846 10851 10857 10863

kitittl’tt*tttt*-;tti*t*t*t*tiittti‘*t*i*tii*t*tﬁti**i**iiiti*ifﬁiiti**tt*ttt'i**ﬂttt.**ﬂ* [

TT795.0 1613933 1615020 1616107 161719% 1618284 1619374 1620464 1621554 1622645 1623737

10868 10874 10879 10685 10891 10896 . 10902 10907 10913 10919
796.0 1624829 1625922 1627015 1628109 1529203 1630298 1631394 1632490 1633586 1634683
: 10924 10930 10936 10941 10947 10952 10958 10964 10969 10975
797.0 1635781 1636880 1637978 1630076 1640178 1641278 1642380 1643481 1644584 1645686
10980 10986 10992 10§97 11003 11009 11014 11020 11026 11031
798,0 1646790 1647894 1648998 1450103 1651209 1652315 1653422 1654529 1655637 1656746
11037 11042 11048 11054 11059 11065 11071 11076 11082 11088
799,0 1657855 1658965 1660075 1661185 1662297 1663409 1664521 1665634 1666748 1667862
11093 11099 11105 11110 11116 11122 11127 11133 11139 11144
a7 ¥ (s
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DON PEDRO LAKE, TUOLUMNE RIVER, CALIFORNIA -~ AREA AND CAPACITY TABLE AG 1970

CAP CAP CAP CAP CAP CAP CAP CAP CAP CAP

ELEY AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA
FEET o0 .1 2 3 « 4 s syl o6 o7 .8 2 9

Qi.‘!t"*‘tt*t‘ttt*i*tt*'i*t*itl’*t'biIr*it**tttit*tii!***i*t‘**itttt*‘titiﬁii*i*‘***gtiit*i

800,0 1669000 1670118 1671234 1672350 1673467 16745B5 1675703 1676822 1677941 1679061
11150 11156 11161 11167 11173 11178 11184 11189 11195 - 14901
801,0 1680181 1681302 1682423 1683545 1684668 1685791 1686915 1688039 1689164 1690290
11206 11212 11218 11223 11229 11235 11240 11246 11252 11257
802.0 1691416 1692542 1693669 1694797 1695925 1697054 1698184 1699313 1700444 1701575
11263 11269 11274 112890 11286 11291 11297 11303 11308 11314
803.0 1702707 1703839 1704972 1706105 1707239 1708374 1709509 1710644 1711781 1712917
11320 11325 11331 11337 11342 11348 11354 11359 11365 11371
B04,0 1714055 1715193 1716331 1717470 1718610 1719750 1720891 1722032 1723174 1724316
11376 11382 11388 13383 131399 11405 11410 11416 11427 11428

i*t*tiiiii‘***"****tttii*i**t**ittit*tt*tti!*t*l’t****t*i*ii’*t&*l—ii&iii*t*iii*tiittii***t

B05.,0 1725459 1726603 1727747 1728892 1730037 1731183 1732330 1733477 1734624 1735772
11433 11439 11445 11450 11456 11462 11467 11473 11479 11485
B06.0 1736921 1738071 1739220 174n371 1741522 1742674 1743826 1744978 1746132 1747286
11490 .11496 11502 11207 11513 11519 11525 11530 11536 11542
807.0 174B440 1749595 41750751 1751907 1753064 1754221 1755379 1756537 1757696 1758856
11548 11553 11559 11565 11570 1576 - 145682 . 34588 4455%. - 44599
808,0 1760016 1761177 1762338 1763500 1764663 1765826 1766990 1768154 1769319 1770484
11605 11611 11616 11622 11628 11634 11639 11645 11651 11657
B09,0 1771650 1772816 1773984 1775151 1776319 1777488 1778658 1779828 1780998 1782169
11662 11668 11674 116890 11685 . 11691 © 11697 11203 - 41708 11714

*iii.ii*t**tt&tit*i*i**iﬁ*i*i*i*i*t*t*it**l’tﬁ*i'ﬁ******tti*tit*tii*****itt*t**'**ttttitt

B10,0 1783300 1784513 1785686 1786660 1788034

1789209 1790384 1791560 1792736 1793913

14720 11726 14732 11738 11744 137507 11756 11762 . 11768 11774
B11,0 1795091 1796270 1797448 179R628 1799808 1800989 1802170 1R03352 1804535 1805718
11780 11786 11792 11798 118N4 11811 11817 11823 11829 11835
812,0 1B06902 1808086 1A09271 1810457 1R11643 1812830 1814017 1815205 1816394 1817583
11841 11847 11853 11859 131865 11871 _ 11877 11883 11889 11895
813.,0 1818773 1B19963 1821154» 182724846 1AR23538 1824731 1825925 1827119 1R28R3413 1829509
11901 11907 11914 11920 11926 11932 11938 11944 11950 11956
814,0 1B30705 1R31901 1833098 1834296 1A35494 1836693 1837893 1839093 1840294 1841495

11962 11968 11974, 1198g

_ 11986

L1998 11999 12008 . 47011 . 47047

**ti*ii’tii.*tiit*f**iii*****l‘**t**t’***&*,fi*****ttt***iiﬁtti**t*it****t*i*lt'ti*iiiittt

B15,0 1B42697 1843900 1845103 1844307 1R47511

1848716 1849922 1851128 1852335 1853543

12023 12029 12035 12041 12047 12054 12060 12066 _ 12072 _ 12078

B16,0 1B54751 1855959 1857169 185R379 1R5958Y 1860800 1862012 1863225 1864438 1865651
12084 {2050 12096 121m2° 1#1n9 12115 12121 12127 12133 12139

817,0 1866865 186E0B0 1869296 1A70b12 1R71729 1872946 1874164 1875382 1876601 1A77821
12145 12152 121586 12164 12170 12176 12182 12188 12194 12201

818,0 1879042 1880262 1881424 1AB2706 1853929 1885153 1886377 16887601 188RB27 1890053

; 12207 12213 {2219 1@225  Ti2@31 12238 12244 19250 12256 12962
T B19,0° 1891279 (892506 1B93734 1R9496Z 1A96191 1897421 1898651 1899882 1901113 1902345
12268 12274 122B% 12287 12293 12299 12305 - 12311 12318 12324
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DON PEDRO LAKE, TUOLUMNE RJVER, CALIFORNIA « AREA AND CAPACITY TABLE AUG_1970
CAP CAP CAP CAP CAP CAP CAP CAP CAP CAP
ELEY AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA
FEET .0 11 l2 ls l4 15 416 l7 IB 09
e e A R T R R e R A R AR RS R R AR SR AR RS RS S R RAS R RAS RS AR RRRRdARRRRR R R R R RS
820,0 1903600 1904834 1506068 1907302 1908538 1909773 1911010 1912247 1913484 1914723
12330 12336 12342 12349 12355 12361 12367 12374 12380 12386
BP1,0 1915962 1917201 1918441 1919682 1920924 1922166 1923408 1924652 1925895 1927140
12392 12399 12405 12411 12417 12424. 12430 12436 12442 12448
B22.0 1928385 1929631 1930877 1932124 1933372 1934620 1935869 1937119 1938369 1939620
12455 12461 12467 12474 12480 12486 12492 12499 12505 125114

B23,0 19406871 1942123 1943376 1944629 1945883 1947138 1948393 1949649 1950905 1952162
12517 12524 12530 12536 12542 12549 12555 12561 12568 12574
B24,0 1953420 1954678 1955937 1957197 1958457 1959718 1960979 1962241 1963504 1964768
12580 12586 12593 12599 12605 412612 12618 12624 12630 12637

A N A A A T R A A N A A R A A R P A A N R R A A A E N A AR R N N A T AT A AN R A I A A AR TN R T RN R dr

B25,0 1966032 1967296 1968561 1969827 1971094 1972361 1973629 1974897 1976166 1977436
12643 12649 12656 12662 12668 12675 12681  126R7 12693 12700 e
[ 4
B26,0 1978706 1979977 1981249 19872521 1983794 1985067 198634 987 98889 9 '
12706 12712 12719 12725 12731 12738 12744 12750 12757 12763
B27,0 1991444 1992721 1993999 1995277 1996557 1997836 1999117 2000398 2001680 2002962
192769 12776 12782 12788 12795 12801 12807 12814 12820 12826
B2B,0 2004245 2005528 2006813 2008098 2009383 2010669 2011956 2013243 2014531 20415820
12833 12839 12845 12852 12858 12864 12871 12877 12884 12890
829.0 2017109 2018399 2019690 20209R1 2022273 2n123565 2024859 2026152 2027447 2028742

12896 = 12903

b 0T . ) 12922

12928 12934 12941 12947 12954

BT o T S e L T T T T T

B30.0 2030000 2031334 2032631 2033928 2035226 2036525 2037825 2039125 2040425 2041727

12960 12966 12972 12979 12985 12991 12997 13004 13010 _ 13016

_ 831,0 2043029 2044331 2045634 2046938 2048243 2049548 2050853 2052160 2053466, 2054774

13022 13029 13035 13041 13047 13054 13060 13066 13072 13079

B32.0 2056082 2057361 2058700 2060010 2061371 2062632 2063944 2065257 20166570 2067684

13085 13091 13097 13104 13110 13116 13122 13129 13135 13141

B33,0 2069198 2070513 2071829 2073145 2074462 2075780 2077096 2078417 2079736 2081056

13147 13154 13160 13166 13173 13179 13185 13191 13198 13204

834,0 2082377 2083698 2085020 2086343 2087666 2088990 2090315 2091640 20972965 2094292
13210 13216 13223 13229 13235 13242 _ 13248 13254 __ 13261 _ 13267

R A AR AR A R R R o A AN R A A A N A A A A T A A T AT kN T A AN T R A R R A R T AR T AR R ST T TN A NP R R e

B35,0 2095619 20196946 2098275 2099604 2100933 2102263 2103594 2104925 2106257 2107590

13273 13279  132R6 13292 13298 13305 13311 13317 13324 13330

836,0 2108923 2110257 2111592 2112927 2114263 2115599 2116937 2118274 2119613 2120952
£ 13336 13343 13349 13355 13361 13368 13374 13380 13387 13393
TTB37,0 2122291 2123631 2124972 2126314 2127656 2128999 2130342 2131686 2133031 2134376
13399 13406 13412 13418 13475 13431 13437 13444 13450 13456

838,0 2135722 2137069 2138416 2139764 2141113 2142462 2143811 2145162 2146513 2147865
13463 13469 13475 13482 13488 13495 13501 13507 13514 13520

B39.0 2149217 2150570 21515923 2153278 2154652 2155988 2157344 2158701 2160058 2161416
13526 13533 13539 13545 13552 13558 13565 13571 13577 13584
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850 pome 4 - r

1

Gross podl
[ =8300 f!t.
_E . :

800

750

700}

o=t e ,[‘.. Y R BV R

Reservoir elevation in feet, m.s.1.

650}

600k

Discharge in 1,000 c.f.s.

NOTES:

Outlet controls: 3 parallel outlets,

each with two 4'x5' slide gates in
tandem.

Curves based on data furnished by

Modesto and Turlock Irrigation
Districts.

Revised title 26 May 1971

DON PEDRO LAKE
TUOLUMNE RIVER, CALIFORNIA

DISCHARGE RATING CURVES
(Through river outlet works)

CORPS OF ENGINEERS, SACRAMENTO,CALIFORNIA

Prepared: D.D.D.
Drown: R.E.Y.&S.K.N.

Dote: August 1970
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NeGross pool
| = 830.0 f1.

(=3
w0
0

600

CHART A-4

August 1970 ¥

Date:

jDrown: R.E.Y. & 5.K.M.
Joint Comments on Draft SED - Appendix G

\
NE RIVER, CAL|FORNIA
Modesto Irrigation District/Turlock Irrigation District

DON PEDRO LAKE

e

DISCHARGE RATING CURVES
((FLOOD CONTROL VALVE AND TURBINES).

TUOLUM

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA

Prepored: D.D.D.

Discharge in ,000 c.f.s.

Revised title 26 May 197!

LEGEND
with no discharge through -

flood control valve.

Curves furnished by Modesto and Turlock

Irrigation Districts.
Discharge through fleod control

valve, with no releases through

the turbines.
Total discharge through all 3

units,

|
24

NOTE:
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NOTES

1. pom Pedro Lake shall be operated for flood contral in sccordance
with this flocsd control diagram and the acconpanying emergency spillway

release giagras. Aesorvolr roleases shall be made in accordance with

the diagras requiring greater release,
feet par day from zero requirement on § Sepleabor to the mavises reser=

3. Flosd control reservation increases uniforaly at & rate of 11,700 acre-
vation of 340,000 scro=feet by 7 October. The reservation |s maintained

Prapared Pursusni 1o Flood Costrel Ragelstions

Joint Comments on Draft SED - Apy

Modesto Irigation District/Turlock Iigatior
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FIELD WORKING AGREEMENT
BETWEEN
THE MODESTO AND TURLOCK IRRIGATION DISTRICTS
AND
DEPARTMENT OF THE ARMY, CORPS OF ENGINEERS
FOR
FLOOD CONTROL OPERATION
OF
DON PEDRO DAM AND LAKE
ON
TUOLOMNE RIVER, CALIFORNIA

THIS agreement, made and entered into this 1lthday of July 2
1978, between the Modesto Irrigation District, and the Turlock Irrigation
District hereinafter referred to as Irrigation Districts, and the Depart-
ment of the Army, Corps of Engineérs, hereinafter referred to as the Corps
of Engineers.

WITNESSETH THAT:

WHEREAS, under the terms of contract number DA~04-167-eng-38 entered
into 29 August 1949, and amended by Supplemental Agreement No. 1 dated
12 June 1967, by the United States of America, the Irrigation Districts
and the City and County of San Francisco, the Irrigation Districts agreed
to provide 340,000 acre-feet of flood space in Don Pedro Lake, and

WHEREAS, the Irrigation Districts, as owners and operators are res-
ponsible for the normal operation and structural safety of Don Pedro Dam
and Lake, and

WHEREAS, the Department of the Army, acting through the Corps of
Engineers, represented by its appropriate District and Division Engineers,
is responsible for the flood control operation plan of said dam and lake
in accordance with Section 7 of the 1944 Flood Control Act (33 U.S.C., 709)
and as promulgated in Code of Federal Regulations, Title 33, Part 208.11,
15 May 1976, and

WHEREAS, there is a need for a working agreement to insure a clear
understanding of the flood control regulations and information exchange
required,

NOW, THEREFORE, it is mutually understood and agreed by and between
the parties hereto that the Don Pedro Dam and Lake will be operated in
accordance with the following criteria:

(a) Conservation operations shall be in accordance with the Irriga-
tion Districts criteria,

(b) Storage space in the Don Pedro Dam and Lake Shall be made avail-
able on a seasonal basis and operated for flood control in accordance with
the Flood Control Diagram currently in force.

Modesto Irrigation District/Turlock Irrigation District
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(c) Emergency operations shall be in accordance with the procedure
set forth on the Emergency Spillway Realease Diagram or procedures
currently in force.

(d) The Irrigation Districts are responsible for the safety of the
dam and appurtenant facilities and for regulation of the Don Pedro Dam
and Lake during surcharge storage utilization. Emphasis upon the safety
of the dam is especially important in the event surcharge storage is :
utilized, which results when the total storage space reserved for flood
control is exceeded. Any assistance provided by the Corps of Engineers
concerning surcharge regulation is to be utilized at the discretion of
the Irrigation Districts, and does not relieve the Irrigation Districts
of the responsibility for safety of the Don Pedro Dam and Lake.

(e) Revisions of the Flood Control or Emergency Spillway Release
Diagrams and procedures may be developed as necessary by parties of this
agreement, Each such revision shall be effective on the date specified.

(f) Except as necessary in order to comply with Emergency Operation
procedures, the flood control regulations shall not be construed to
require dangerously rapid changes in magnitude of releases. Releases will
be made in a manner consistent with requirements for protecting the dam,
lake and appurtenances from major damages.

(g) Any water impounded in the flood control space defined by the
Flood Control Diagram shall be evacuated as rapidly as can be safely
accomplished without causing downstream flows to exceed the controlling
rates; i.e., releases from the reservoir shall be restricted insofar as
practicable to quantities which, in conjunction with uncontrolled runoff
downstream of the dam, will not cause water levels to exceed the con-
trolling stages currently in force. Although conflicts may arise with
other purposes, such as hydropower, the plan or regulation may require
releases to be completely curtailed in the interest of flood control or
safety of the project,

(h) The Irrigation Districts shall procure such current basic
hydrologic data and make such current determinations of required flood
control space and releases at the reservoir as are required to accomplish
the flood control objectives.

(1) The Irrigation Districts shall keep the District Engineer advised
of such currently available hydrometeorlogical reservoir operating data as
the District Engineer may request, The minimum data required is reservoir
storage, inflow, releases and streamflow at control points designated by
the Flood Control Diagram on a daily basis.,

(i) 71he flood control regulations are subject to temporary modifi-
cation by the Corps of Engineers if found necessary in time of emergency.
Requests for and action on such modifications may be made by the fastest

Modesto Irrigation District/Turlock Irrigation District
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means of communication available. The action taken shall be confirmed in
writing the same day to the offices of the Irrigation Districts and shall
include justification for the action.

(k) The Irrigation Districts may temporarily deviate from the flood
‘ control regulations in the event an immediate short-term departure is
deemed necessary for emergency reasoms to protect the safety of the dam,

or to avoid other serious hazards. Such actions shall be immediately
reported by the fastest means of communication available, Actions shall
, be confirmed in writing the same day to the Corps of Engineers and shall
include justification for the action. Continuation of the deviation will
i require the express approval of the Division Engineer,

IN WITNESS WHEREOF, the parties hereto have caused this memorandum of
agreement to be executed as the day and date first above written.

CORPS OF ENGINEEKS MODESTO IRRIGATION DISTRICT
By: /Zb¢zé£&”“ Vo *iﬁfv/ By: j;77?? )yjz ‘C%i;%b%n?ﬂxg '
Division Engineer 0 Chief, Administrative Officer
South Pacific Division

General Manager
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