GENERAL PRINCIPLES TO GOVERN, AND OPERATING CRITERIA FOR,
GLEN CANYON RESERVOIR [LAKE POWELL) AND IAXE MEAD
DURING THE LAKE FOWELL FILLING PERIOD™

I. Tha following principles and criteria are based on the exercise,
consistant with the Law of tha River, of reasonable discretion by the Secre-
tary of tha Intarior in the cparation of the Federal projects involved. The
case genavally stylad “Arizona v, California, et al, No. 9 Orlginal® is in
litigation before the Supreme Court of the United States. Anything which
1 provided for herein is subject to change consistant with whatever rulings
are mada by the Supreme Court which might affsct tha principles and criterla
hereln set gut, They may alsc be subject to changa duw to future Acts of
the Congress.

2. Tha principles and criteria set forth herainafter are applicable
during the Lake Powell filling period, which is defined as that tima intarval
batwaen the date Lake Powell ig first capable of storing water {(sstimated to
occur in the spring of 1%63) and the date Lake Powell storaga first attaing
slevation 3,700 (content 28.0 MAF total surface storage) and Laka Maad
storage is simultanecusly at or above elevation 1146 (content 17.0 MAF
avallable surface storage), or May 31, 1987, whichever ocours first.

If, in the judgment of the Secratary, the contents of Lake Powsell and
Laka Masad warrant such action, and after consultation with appropriate
interasts of the Upper Colorad o River Basin and the Lower Coloradg River
Basin, the Secretary may declare that in not less than one year from and
aftar the date of such declaration thase principles and criteria ara na
longer applicabla.

3. Sufficient water will be passed through or released from sither
or hath Lake Mead and Lake Powell, as circumstances reguire under the pro-
visions of Principlas 7 and B hereof, to satisiy downstream uses of water
(other than for power) helow Hoover Dam which uses include the following:

a. Mat river losses

b. Nat resarvolr losses

c. Regulatory wastas

d. The Mexican Treaty obligation limited to a schedulsd
1.5 million acre-iset per year

., The diversion regquirements of mainstream projects in
the United States "

q, All uses of water from the main stem of the Colorado River betweasn
Glen Canyon Dam and Lake Mead will be met by relaasas from or water passed
through Lake Powell and/or by tributary inflow occurring below Glen Canyon Dam.
“Fublished in Federal Reglster 27 F.R. 6851, July 19, 1942,
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Diversions of water directly out of Lake Mead will ba met in a similar
manner or, if application of the eriteria of Principles 7 and & hereof should
£0 require, by water stored in Lake Mead,

3. The United States will make a fair allowance for any deficlency
computed by the method herein set forth, in firm energy generation at
Hoover Powerplant. For each operating year daficiency in firm anergy
shall be computed as the differenca between firm enargy which, assuming
an over-all efficiency of 83 percent, would have been generated and deliverad
at transmission voltage at Hogver Powerplant in that vear if water has not
been impounded in the reserveirs of the Colorado River Storage Project storage
units [Glen Canyon, Flaming Gorge, Mavajo, and Curecanti), but excluding
the effects of evaporation from the surface of such reservolirs, and the energy
actually generated and deliverad at transmission voltage at Hoover Powerplant .
during that year adjusted to reflact an over-all afficiency of 43 parcent. At
the discretion of the Secretary, allowance will be accomplished by the United
States dalivering energy, either at Hoover Powerplant or at points acceptable
to both the Sacretary and the affected Hoover power contractors, or monetarily
in an amount equal to the incremental cost of generating substitute anergy. To
the extent the Upper Colorado River Basin Fund is utilized the moneys axpanded
therefrom in accomplishing the allewance, either through the delivery of pur=
chased energy or by direct monatary payments, shall be reimbursad to said Fund
from the Separate Fund identified in Sec. 5 of the Act of December 21, 1928
{45 Stat, 1057), to the extent such reimbursement iz consistent with the
expanditures Congress may authorize from said Separate Fund pursuant to said
Act. The attached Additional Regulation Ne. 1 for Genaration and Sale of Power
in aceordance with the Boulder Canyon Project Adjustment Act, upon issuance,
will be made a part of these principles and criteria,

6. Inaccomplishing the foregoing, Lake Powell will be operated in
general accordance with the provisions of Principles 7 and B.

¥ . Gtorage capacity in Lake Powell to elevation 3,490 (6.5 million
acre-feet surface storage) shall he obtained at the earliest practicable time in
accordance with the following procedure:

Until elavation 3,490 is first reached, any water stored in Lake
Fowall shall be available to maintain rated head on Hoover Power-
plant, When stored water in Lake Powell has reached elevation
4,430, it will not be subject to release or diminution below elevation
3,490. Tha obtaining of this storage level in Lake Powell will ba in
such manner as not to cause Lake Mead to be drawn down below
alevation 1,123 (14.5 million acre-feet available surface storage),
which corresponds to rated head on the Hoover Powerplant, In the
pracess of gaining storage to elevation 3, 490, the release from
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Gilen Ganyon Dam shall not be less than 1 .0 million acre-fest per
year and 1,000 cubic feet per second, as long as inflow and storage
will permit.

B. The operation of Lake Powell above elevation 3,490 and Lake Mead
will be coordinated and intagrated so as to produce the greatest practical
amount of power and energy. In view of the provision for allowance set forth
in Prineiple 5 hereof, the quantity of water released through each powerplant
will be determined by the Secretary in a manner appropriate to meet the
filling criteria.

g. In general, it iz not anticipated that secondary energy will be
generated at Hoover during the filling period. Howewver, any secondary
anergy, 25 defined in the Hoover contracts, which may be generated and
delivered at transmission voltage at Hoover Powerplant will be disposed of
under the terms of such contracts.

10. In the annual application of the flood control regulations 1o the

operation of Lake Mead, recognition shall be given to available capacity
in upstream resarveirs.

Attachment
Approved: April 2, 1962
Js/ Stewart L. Udall

Secretary of the Interior
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ADDITIONAL REGULATION NO, 1
to the

GENERAL REGULATTIONS FOR GENERATION AND SALE OF POWER
IN ACCORDANCE WITH THE BOULDER CANYON PROJECT ADJUSTMENT ACT

In accordance with the terms and conditions of the Act of July 13,
1940 (S4 Stat. 774), and Article 27 of the Ganearal Regulations promulgated
May 20, 1341, the following additional Regulation No. 1 1s hereby promulgated:

Commencing with June 1, 1987, charges for electrical anergy in
addition to such other componants as may then be authorized or required
under the then existing laws and regulations, and to the axtent not tncon-
sistent therewith, shall include a component to return to the Unitad States
funds adequate t¢ reimburse the Upper Colorado River Basin Fund for
moneys expended from such fund on account of allowances for Hoover
diminution during the filling pericd of the storage project reservelirs author-
ized by the Act of April 11, 1956, {70 Stat. 105), in accordance with paragraph
S of the General Principles to Govern, and Operating Criterla for, Glen -
Canyon Reservolr (Lake Powell)l and Lake Mead during the Laka Powell Pilling
Fericd, approved April 2, 1962, Such component shall be sufficient, but
not more than sufficlent, to provide said reimbursement in aqual annual
installments over a period of years equal to the number of years over which
costs on account of allowance were incurred by the said Upper Colorado

River Bagsin Fund.

{Adopted by Secretary of the Interlor, Stewart L. Udall, on July 2,
-1862. Publishad in the Federal Register 27 F.R. 6850 (July 19, 1952).)

Jea page 275 ot seq. for Generzl Regulations promulgated May 20,
1941,
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EXPLANATION OF FROPOSED FROCEDURES FOR COMPUTING
DEFICIENCIES [N FIRM POWER GENERATION AT HOOVER DAM
DURING FILLING COF G'DLDRADU' RIVER ET{.'IRFLGE PROJECT RESERVOCIRE

In ardar to implement prim:ipla 5 uf the *Henaral Prlnciplus To Govarn,
and Operating Criteria For, Glen Canyon Reservoir (Lake Powell) and Lake Maad
During the lake Powell Filling Period . it becema nacassary to develop criteria
for operating Lake Mead on a theoretical basis as if the Coleorado River storage
project reservoirs were not impuu::dinq watar. Prim::ipln 5 of the general principles
iz quoted ag follows:

*Tha United States will make a fair allowance for any deficlency,
computed by the method herein set forth, in firm snergy genaration at
Hoover powsarplant. For each operating year deficiency in firm energy
shall be computed as the difference between firm snergy which, assum-
ing an ovarall efficiency of 83 percent, would have been generated
and daliversd at transmission voltage &t Hoover powaerplant in that year
if water had not been impoundad in the reservolrs of the Colorade River
storage project storage units {(Glen Canyon, Flaming Gorge, Navajo, and
Curecantl], but axcluding the effects of avaporation from the surface of
such reservoirs, and the energy actually ganaratad and dalivered at trans-
mission voltage at Hoover powerplant during that year adjusted to reflect
an ovarall afficiency of 83 percent., At tha discration of the Secretary,
allowance will be accomplished by the U,.S, delivering energy, either
at Hoover powerplant or at points acceptable ta bath the 3acretary and
the affected Hoover power contractors, or monetarily In an amount equal
to the incremental cost of generating substitute energy. To the extent
tha Upper Colorado River Basin fund is utilized, the monheys expended
therefrom in accomplishing the allowance, either through the delivery
of purchased enargy or by direct monetary payments, shall be reimbursed
tos said fund from the separate fund identified in section 5 of the act of
December 21, 1928 (45 Stat. 1057}, to the extant such reimbursement is
consistent with the expenditures Congress may authorize from zaid
saparate fund pursuant to said act. The attached additional " Regulation
for Generation and Sala of Power” in accordance with the Boulder Canyvon
Project Adjustmant Act 1z hereby made a part of these principles and
criteria.”

In crder to develop the criteria for cperadon of Lake Mead and Hoover
Dam, the theoretical study has been dlvided into two parts: {1] Lake Mead
caflow and {2) reserveur operation. These are discussed separately as follows!:

LAKE MEAD INFLOW

l. Storage change {including inmial accumulation of bank storage}
in upstream reservolrs ar Lake Powell, Flaming Garga, Nava)e, and the Cure-
cantl sysiem.,
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2. Recorded flow of the Colorado River at Grand Canyon.

3. The computed theoretical inflow to Lake Mead will be the sum
of 1 +2. Arrangements would ba mada to abtain end-of-month contents for the
menth for each of the upstream filling resarvoirs immediataly after the and of
the month. Records of discharge of the Colorado River at Grand Canyon ara
avallable under the prasent oparating methods, so no change would be required
te obtain that racord.

LAKE MEAD QOFPERATION - !

1. The theoretical inflow to Lake Mead would be as camputad above.

2, Forecasts of Lake Mead inflow would be made exactly a= thay ars
made under present cperating ¢riteria, and the release from Hoover Dam to meet
predetermined requirements based-on (a) flood control under ragulaticns being
used prior to Glen Canyon; (b) irrigation ordars and predstarmined levels of Laka |
Mohave; {c] energy production schedule as computed from Juna 1 farscast each
year with the firm schadule of generation used if the rasultinﬁ%@%
content will stay above 17 million acre-feet. In years of less than firm, as
indicated by the theoratical study, that percentage of Iion will be generatad
that will permit the snd-of-Dacember content to be (17 million acre-feetfor
downstream water requiremants will be released from Hoover Dam, whichevar
is the greater. Releases to meet downstream requiremants will be made 2ach
vear ragardless of resulting reservoir elevations, The committee on integration
and interests of the upper basin will be consulted at the baginning of sach
operating year, and the proposed theoretical study will be discussed, Actual
programs of operation of Hoover Dam will be determined at tha regularly
scheduled integration committee meetings.

It will be neceszary to make some assumptions with respect to distribution
of firm energy during a thearetical pperation year as actual firm will not usually
be attained under the actual operating condition. This distribution of flrm enargy
for the theoretical study will be determined as that which would be produced by
the release of watar to meat the current estimate of downstream requirements
during each of the months of Iune through September and March through Ma?yand I
the balance distributed to the months of October through February in a pattern '
gimilar to that adepted by the regular integration committee, or a river operation |
committee if established, for the actual operation of Hoover powerplant during

that vear of operation. i : .- —

These computations on a monthly basis will be carried on concurrently
with tha actual recorded operation of Lake Mead and Hoowver Dam to computa the
deficiency in Heocowver firm energy. Attached is a set of computation forms to be
used in the determination of the deficiency in firm energy deliveries at Hoover
powerplant. The forms will be kept current each month by the Bureau of Recla-
matipn, and copies will be furnished to all interested parties as soon as pPos-
sikle after the end of each month.

=450~



AT
L1309
gaIwH
+ﬂmﬂ__-h
...-.—‘H.
.r”ﬂlm
"A0Y
._ﬂ-n__u
"3d3%
sanLny
Afnf
aunf
{Z1) (%) € 9) ) ) (&) A (1}
"33 "33 | A¥ DOOT | ¥ 0001533 0O0T [ A¥ Q00T | 4Y OUOTY{ &Y O0ul
Pl Uoty | JUIULT wiusu| OETeiel ABADOH | #80°7|  uokurd | HIUoH
3711113 -wARTE Hiucy f=01fnbag 138l pesH puT1s
slwzsay qauo | 3o pug In39n ey 19 [IF 23A1d
Fo pug uTalye %101 |opEI0]0)
RANOY=330A0] T efnisay | SAWYOH § =\20] 1en3ay| 3o mol3
30 _WUOT1TIN e L PRNH bl TonIaY
SNOLIYVEEd0 INVIZVEA0d 0ZLsnav SHOLIVERIO0 EI0AHASEY TVOLIY
AONELOLIA4E YE0 OL TRILSNMY MOLLWYZAD
1M iq P INVId4EAOd SAAQO0H TVALOV ¥0d LIZHS HOLLVLNIHOD
LEL ) Aq pwindmod
FIoAdST 10ar0vd 3 E T 30 DATTILA THI DNIU00 ADUSH3 WALA WBAOOH WI ROMALD L 1 30 HOLLY 03

19/1/9

- s o Ew EmErwa

. NCILVWNYIOE 30 NNTing

TS T T LT




EXPLANATION OF SHEET 1 OF 3

Column {2}; Actual flow of Colorado River at Grand Canyon. Flow
measured and data furnished by Geological Survey,

Column {3}: Actual total net Lake Mead 1oss, This 13 a watsr budget
computation using the measured flow at Grand Canyon as inflow to Lake Maad,
the actual release from Hoover Dam and the actual measurad storage changa
in Lake Mead. It includes unmaasured inflow to the river and laka below the
Grand Canyon gaging statlon, svaporation loss from the lake, changes in bank
storage, and diversions from the lake to Nevada.

Golumne (4) and (5): Total Hoover release. Water flowing in rivar
below Hoover Dam is recorded in this column,

Column (6): Downstream water requirements. This 15 tha minimum
monthly downstream water requirement defined in section 3 of operating
brinciplas, This requirement will be estimated by monthe at the beginning
of each yaar, and adjusted to actual at the end of each month.

Column (7): Lake Mead snd-of-month content. Surface gstorage at
end of month (changes in bank storage are reflectsd in column (3)).

Column (B): Lake Mead end-of-month elevation. Elsvation cor-
responding with end-of-month content shown in column {7},

Column (9): Lake Mead, mean elavation. Gomputed as average
of elevations at end of previous month and end of current month.

Column (10): Laka Mohave, mean monthly elavation. Computed
a8 average of elevations at end of previous month and end of current month.
This is used in computation of tailwater elevations for Hoover powerplant,

Column (11}: Hoover powerplant--averaga tailwater slevation. _
Values to be taken from Hoover powerplant tailwater curves, drawing
45-300-59, and will ba based upon Hoover relaasa (col.5) and Lake Mohave
mean monthly elevation {col. 10).

Column (12): Hoover powerplant averaga static head, Computed as
column (9) minus column (11), .

Column {13}: Total enargy at B3 percent efficiency. Values are
computed by agquation: XKw.=hr. = 1.025 x efficiency (83 percent) x static
head (col. 12) x relaasa in acre-faat {col. 4). -

Zolumn (14): Flrm energy. Same as column (13}, but not ta exceed
:cheduled firm energy (col. 14, sheet 3). Show annual total only in the
=vent thara i1z no deliciency indicated on basis of total annual generation.
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EXFLANATION OF SHEET 2 OF 3

Columns (2), (3}, (4}, and (5): Actual reservolr storages content,
Lake Powell, Flaming Gorge, Curecanti units, and Navaho. Values for
aach of thase caolumns are the actual end of month reservoir surface storage
content plus an egtimate of initial accumulation of bank storaga.

Columns {6}, (7). (8), and (9): Reservoir storage changa--Lake
Powell, Flaming Gorge, Curecanti units and Navaho. Values in these
columns are darived from flgures in columns (2}, (3), (4), and {5).

Column (10): Actual flow of Colorado River at Grand Canyon. Flow
of Colorado River measured by, and data raported by Geological Survay.

Column (11); Theoretical flow of Colorado River at Grand Ganyon.
This is computad as the sum of columns {6} through (10). It is the actual
flow of the Colorado River at Grand Canyon increased by reservolr storage
changes {(algebraic) in the Colorado River storage project reservoirs.,

Column (12): Computation of theoretical total net logs from Lake
Mead, actual total net loss. This is a water budget computation using the
maasurad flow at Grand Canyon ag inflow to Lake Mead, the actual releases
from Hoover Dam and tha actual measurad storage change in Lake Mead.
It includes unmeasured inflow to tha river and laka balow the Grand Canyon
gaging station, evaporation loss from the lake, changas in bank storage,
and diversicons from the lake to Navada,

Column {13): Computation of theoretical total nat logs from Laks
Mead--adjustment of svaparation logs. This iz an adjustmant to ba appliagd
to the actual total net loss {cel. 12) and is the difference [theoretical minus
actual) betweaan tha theoretical evapcration for the theoretical surface area
af the lake whigh correaponds to the elsvation shown in column {9} of sheet 3
and the evaporation camputed by the Geological Survey for the actual surface
area of the lake. The evaporation rate applied to the theoretical surface araa
of the lake is the same rate applied by the Geslogical Survey to the actual
surface area.

Column {14): Computation of theoretical total net loss from Lake
Mead--theoretical total net loss, Column {12) plus {algebraic} column (13).

=454~



1 -

_ P.L. 90=537

S ————rer =

RLLLT ]

— _ Operating Criteria

Ll £y prandead

19/1/9
£ 7O £ 334§

SHIM5SY HOLIVERIA LAWTIEAnOd STIADDH TWIT1T403HE W03 L33AE KOL1vIino

SITILE TAL THLUOD ACIHG W14

NOLLYIWVIZIY 40 NvIdng
YOIYZLNI SHL 20 LNIWI¥V4IT S3LVILE OILIND

b

ML LIHFLITART A0 HOLYLMEWCD

ATH
11307 |
YaavH |
LY
“uw[
=%
Y=o
"R
- T,
m -l
AT
LML
1517 fmtd | GEL] | LELF | TILY ‘(o) [TX] [ (3] tpy [ (57 | Ak ] 4] L)
LT 383Y4E FET1 “35% T il T “ad T “4°W 0001 [[A'Y DIt Tz as#Us | {z a==ys m_.__.:.:._
tyl 1D ire TER | pesd | Campd -a#iE || werz| wora | wsguod tyude (r£04°3 | *ATY | 907100 moad) | 117180 modd)
EnUTE { 3EWYE Ir % [3pamag | 2eaws (KyqauoH swasd| -RARll Yauog [ =22 tnbay o0t | ol *4¥ pam AT G001 |
"ot cfeq) || Afxeuy | £31oug <dpy | -rmb T wwdd | RO Jo pui Zagvp FERa|RY pran aqel | wodud. puuid |
ADHEIS S wayy | Tw3al u._.,.__ sawyoH 0 pul THIAIN Imaooi waid wPET a9 saad |
HVLL ¥AA00H || YR 25 =Uat|[TH A ACOH mwl || prE 3] =0so0 1rIel I (PIOL Foed go magd | m
g LIE s NIl YaRd0 EﬁEﬁ.— | EMOLIVHBID ¥ [CAUTITE v 1IaucantL Teajaaaony) | 1eIpIALesy] |
ikl bq paEey ASEISLARA LS WEAOOH 0 HOLIVAMMHGS duV 153003 AOWHOLE YA Y odWRolio od

S



T

EXPLANATION OF SHEET 3 OF 2

Column (2): Theoretical flow of Colorads River at Grand Canyon.
A3y computed in column [11) on shaat 2.

Column (3): Thecretica) total net loss from Laka Mead. As computad
in column (14) on sheet 2,

Columns (4) and (5): Total Hoover relaase. This is the thearstical
raleasa raquired to produce the predetermined firm energy schadule as shown
in colunn {14) and the theoretical releasas for flood control, if required.

Column (6): Downstream water requirements. This Is the minimum
monthly downstream water requirement. (See explanation sheet 1 of 3, col. 6.}

Columns {7}, (8), and (9): Thase cclumns show the theoretical and-of-
month content, comesponding elevation, and mean elavation for Lake Mead ra=
sulting from the computation of theoretical inflow and relaase shown in columns
{2) through (5),

Column {10): Lake Mchave--Maan monthly slevation, Computed as
average of elevations at end aof pravious month and end of current month, and
ia the same figure as shown in ¢column {10}, sheet 1 of 3. This same level
can be used becausa Lake Mohave schadulad lavals are predetermined and
are followed as closaly as pogsible by adjustment of Hoover relaases in tha
caze of actual operations, and by adjustment of Davis releases in the cass of
theoretical operation which i3 on the basis of a Hoover power oparation schedule.
It iz usad in the computation of tailwater elevations for Hoover powerplant,

Column (11): Hoovar powarplant, average tailwater alavation. Values
ara takan from Hoover powerplant tallwater curves, drawing 45-300-59, and
are hased upon Hoover release, column {(5) and Lake Mohave mean monthly

glavation, column (10].

Column (12): Hoover powarplant, average static head. Column (9]
minus coalumn (11}.

Column (13): Total energy at 83 percent of efficiency. Values ara
computed by the equation! Kilowatt hours = 1.025 x afficiensy (83 percent
% static head (col. 12) x release in acre-feet (col.4),

Zolumn (14): Firm energy. Thecoretical predetermined schadule of
flrm energy is entered in this column. [Included as part af wotal in col. 13).
Show annual total only in the event there i3 no deficiency indicated on basis

of total annual generation.
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Column {15)}: Computad Hoover firm deficlency. This 1z computed

18 the Diffarence between the theoretical Hoavar firm energy and the actual
joover production adjusted to §3 percent efficiency--flmm energy (col. 14,
theet 1) minu= firm energy at 83 percant eificiency {col. 14, shest 1}.

YOTE: "Explanation of Proposed Frocedures for Computing Deficisncies
n Firm Power Generation at Hoover Dam During Filling of Colorado River
Jtorage Projact Reservoirs® has been taken from Senata Document No. 7,
36th Congrass, lat SBession, March 14, 1563, pp. 19 et 58q.
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