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“Nothing in this report s iIntended to interpret the provisions
of the Coloredo River Compact (4% Stat. 1057). the Upper Colorade
" River fasin Compact {63 Stat. 31), the Mater Treaty of (942 with the
United Mexican States {Treaty Serfes 994, 53 Stat. 1219}, the decres
-entared by the Supreme Court of the United Stites tn Arizoma v.
Caltfornia, et al, {376 U.5. 340), the Boulder Canyon Project Act
{45 Stat. 1057}, te Boulder Canyon Project Adjustment Act
{54 Stat. 77€; 43 1.5.C. 6i8a), the Colorado River Storage Project Act
{70 Stat. 10%; 43 U.S.C. 620}, or the Lolorado River Basin Project Act
(B2 Stat. 885; 43 4.5.C. 1501).
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As the Natiom's principal conservation agency, the Department of the Interior

has responsibility for most of our nationally owned public lands and natural
resources. This includes fostering the wisest use of our land and water resources,
protecting our fish and wildlife, preserving the environmental and cultural values
of our national parks and historical places, and providing for the enjovment of life
through ourdeor recreation. The Department assesses our energy and mineral
tesources and works to assure that their development it in the best interests of
all our peoplte. The Department also has a major qesponsi'bﬁitv for Amesican
Indian reservation communities and for people who live in Island Territories

under U.8. sdminigtration,




Hydrologic Flow and Salt Data Base for the
L.ower Colorado Region, Lees Ferry to Imperial Dam

CCLCRADO RIVER SIMULATION SYSTEM:

accuracy, completenaess, reliability, usability, or suitapiity tor any
particular purpose of the information and data contained or furnished
herewith, and the United States shall be under no fiability whatscever to
any person by reason of any use made thereof,

These data herein belong to the Covernment. Therefore, the recipient
further agrees not to assert any proprietary rights therein or to represent
this to anyone as other than Government data.

U.S. DEPARTMENT OF THE INTERIOR
Bureau of Reclomation

A Lower Colorade Region

MAY 1985
. . R ‘
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These data are furnished by the Government and are accepted and used by
PR the recipient upon the express understanding that the United States
o Covernmernt makes no warranties, expressed or implied, concerning the
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: Summary

The objective of the Lower
Colorado Region Hydrologic Data
Base effort is to compile monthly
and annual historic reach gains
and tributary flows below Lees
Ferry for the purpose of modeling
the future water supply and water
quality -of the Colorado River. A
similar effort exists in the Upper
Colorado Region. Together these
two data bases are used to make
future projections of water supply
and water quality for the entire
Colorado River Basin.

The reach gains in the Lower
Colorado Region are the product of
a mass balancing technique. The
values represent the sum of actual

gains and any gaging errors that
unavoidably occur when measuring
large votumes of water. Summary
tables of reach gains for the six
reaches of the Lower Colorado
Region and the tributary flows
within those reaches are presented
here.

It should be noted that the
average annual reach gains for all
the reaches fall between +5% or -5%
of the average annuai flow
entering the reach. This implies
that the inflows and outflows
within each reach have been well
identified and that the activities
within each reach are accurately
described.

SUMMARY OF REACH GAINS

Percent of
Average Annua!
Averige Ann§9l Average Anng,l Flow/Salt
Reach Gain ~ Reach Gain = Load
Reach {Acra-feet) (Taﬁs_af_Sait) - Entering Heach
Lees Ferry - 7,155 108,213 - 1%/2%
to Srand Canyon {1963.1982} {1963.1982}
Grand Canyon 334,514 139,863 4%/2%
to Hoover Dam (1963-1982}) {1963-1982)
Hoover Dam 122,700 72,415 1%/1%
to Davis Dam {1935-1982) {1935.1982}
Davis Dam 45,761 - 23,791 ’ 1%/-.03%
to Parker Dam {1935-1982) (19358-1982)
Parker Dam 237,698 315,865 3%/4%
to Imparial Dam {1935-1982) {1835.1982)
Betow wa &/ na & A &

Imperial Dam

&/ 4 negative sign indicates 2 reach Joss.

% upt availapie, expected to be available by the enc of FYE5. Presently zeroc is

assumed,

ey
e
1
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SUMMARY OF TRIBUTARY INFL.LOWS

Average Annual Averags Annual Locations
Inflow (Acre-feet) Salt Load by
Tributary {1906~1982} {1906-1982) Reach
Paria River 21,303 32,193 Lees Ferry to
Grand Canyon
Ltittle Colorado River 192,529 129,991 " Lees Ferry to
Grand Canyon
Btlue Springs 162,504 544,380 Lees Ferry to
Grand Canyon
Virgin River 187,692 408,334 Grand Canyon to
Hoover Dam
Bf11 Williams River 101,788 44 652 Davis Dam to

Parker Dam

4
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Chapter |

INTRODUCTION <
R ———————————

This report establishes the Colorado
River Simulation System (CRSS)
Hydrologic Data Base for the Lower
Colorado River, This is one of
several reports that document the
CRSS, a computer model developed
by the Bureau of Reclamation
{Reclamation) to simulate the
operations of the Colorado Rivgr
under a variety of conditions.

The Lower Colorado River, for the
purposes of this report, is defined
as that portion of the river from
Lees Ferry, Arizona, to the
international Boundary with Mexico.
The location is shown on the
Frontispiece map. To establish the
data base, the river was divided
into six reaches and then further
divided into points or areas where
inflows, demands on the river, or
reservoirs were located., Riverflow
was calculated using the continuity
equation:

Inflow - Outflow
- Change in Storage = 0

Salt load was computed using the
same equation. Data were
gathered from existing records or
synthesized as required. Data for
each point, or data element, were
then analyzed as described in this
report to calculate the reach gains
and losses necessary for the data
base. The Lower Colorado River
reaches are:

1. Lees Ferry to Grand Canyon

2. Crand Canyon to Hoover Dam

3. Hoover Dam to Davis Dam

4, Davis Dam to Parker Dam

5. Parker Dam to Imperial Dam

6. Imperial Dam to the Inter-
nationa! Boundary with
Mexico

The data base consists of values of
flow and salt load for tributary flows
and the reach gains and losses on
the main stem of the Colorado River.
The units used in compiling data are
acre-feet per month for flow and
tons per month of total dissolved
solids for salt load. The analysis
covers calendar years 1963 through
1982 for the Lees Ferry to Grand
Canyon and Grand Canyon to Hoover
Dam reaches and 1935 through 1982
for the reaches below Hoover Dam
{reaches 3-5), These periods
encompass the present condition of
the river, i.e., after the
construction of major regulating
reservoirs. Reach gains and losses
prior to major regulation of the river
would have little value in making
future projections.

~ For the Lees Ferry to Grand Canyon

and Grand Canyon to Hoover Dam
reaches, the average monthiy reach
gain and loss values from 1963
through 1982 were used to complete
the data base for 1906 through 1962,
For the reaches below Hoover Dam
the average monthiy reach gain and

The complete documentation of the CRSS is contained in eight parts:
{1) CRSS Executive Summary: {2) Volume | Modei: User's Manual; (3] Veolume i
Kodel: Programmer's Manuai; (4} SMDID User's Manuai: (5} Upper Colorado
River Hydrology Data Base; (6} Lower Colorado River Hydrology Data Hase:

{71 TAPEDMT User's Manual: (8} MHYDRO User's Manuai.

These are either

published or in the process of publication. For a more compiste background for
this report, the reader is referred to the Executive Summary, [October 13815,



loss vaiues for the 1935 through
1982 period were used to complete
the data base from 1906 through
1934,

Values for tributary flow stations
without significant effects from
instream storage were developed from
1906 through 1982 from existing
records or correlations as described
in this report. These stations are:

1. Inflow from the Paria River

2. Inflow from the Little
Colorado River

3. Inflow from Blue Springs

4, Inflow from the Virgin River

5. Bill Williams River inflow

At present, reaches 1 through 5
are complete and are documented

in this report. Reach 6 is
scheduled for completion during
1985, It is presently assumed that
the reach gains, losses, and
tributary inflows between Imperial
Dam and the International Boundary
sum to zero, This assumption has

[ 3]

been useful in simulating the flow
and salt load of the Colorado
River,

The data base will be updated
periodically as data become
available, The updates will
include any refinements made
possible through improved data
analysis techniques and will be
documented to keep all users of
the CRSS informed.

Questions or requests for
additional information on this data
base shouid be directed to:

Regional Director

Lower Colorado Region

Bureau of Reclamation
Attn: LC-754 (CRSS)

P.O. Box 427

Boulder City, NV 89005

Telephone:

(702) 293-8568, (702) 293-8535
FTS 598-7568, FTS 598-7535



LEES FERRY TO GRAND CANYON REACH

The Lees Ferry to Grand Canyon
reach is a simple one, Three
tributary flows, the Paria River,
the Little Colorado River, and the
Blue Springs near the confluence
of the Colorado and Littie Colorado
Rivers, enter the Colorado River
in this reach, There are five data
elements, the flow at Lees Ferry,
the Paria River inflow, the Little
Coloradeo River inflow, the Blue
Springs inflow and the flow at
Grand Canyon. No flows are
diverted, and native vegetation is
very sparse.

Data used for both the flow and

sait modeis for this reach are
presented in Appendix 1.

FLOW MODEL

The inflows, outflows, and changes

in storage in this reach are shown .

in Figure 1.

Summag

The average annual reach gain for
the 1963 through 1982 period in
the Lees Ferry to Grand Canyon
reach is -7,155 acre-feet. (The
negative sign signifies a reach
loss.) The extreme annual values
are -253,235 acre-feet (1981} and
209,276 acre~feet (1970).

The average annual flow entering
the reach at Lees Ferry
{1963-1982) is 8,250,273 acre~-feet.
The average annual reach loss is
about 0.1 percent of the average
annual flow entering the reach.
The extreme values are about ~3
percent and 3 percent of the
average annual flow entering the
reach.

Methodology

The reach gains were calculated by
subtracting the computed value of

Infiow or Sait Load  Inflow or Salt Load
from the Paris River from the Blue Springs Little Colorado River

Inflow or 3alt Load
from the

Liw or Salt Lnad

Flaw or Salt Load
| at Less Ferry

dmit:  Acre=Fest or Tong

Lees Ferry to Grand Canyon
Reach Schemotic for Flew and Salt Model

lat Grand Canyon

Figure 1

[P




Chapter 1l

Lees Ferry to Grand Canyon

flow at Grand Canyon (schematic
model} from the recorded flow at
Grand Canyon [U.S. Geological
Survey (USGS) records or
synthesized datal.

Inflow from the Paria River. Flow

l Reoch gains
g {octe-foet}

2  Recorded flow - Computed flow

at Grord Conyon
{ecre-faet)

ar Grond Canyen
{ccra«feet}

The computed flow at Crand
Canyon was determined by adding
the inflows from the Paria River,
the Little Colorado River, and the
Blue Springs to the flow at Lees

Ferry.

Compuced Flow = Flow + Inflow [
nt Grand " {Le=sz Perry Cage) {Parts Rivar)
Canyon Gage (acre«feet) {scre~feat)
(acre~feet)

+ Inflow - Inflow
{Lirtle Colorado {Blue Springs)
River) {acre=feat)
{acre=-feet)

Flow at Lees Ferry Cage. Data

were developed from 1963 through
1982 from USGCS water supply
papers for the gage, "Colorado
River at Lees Ferry, AZ," station

number 09350000,

The record is

complete and no synthesis of data

was needed,

The average annual

flow is 8,250,273 acre-feet,

data for the Paria River are shown
in Table 1. Data are divided by
data source into six time periods
between 1906 and 1982, The average
annual (1963-1982) inflow is 20,663
acre-feet. The average annual
(1906~1982) inflow is 21,303.

inflow from Blue Springs. Blue
Springs enters the Little Colorado
River just before the confluence with
the Colorado River downstream from
the Little Colorado River at Cameron
Gage. Blue Springs is therefore
considered as an inflow in addition
to the Little Colorado River at
Cameron.

The flows are assumed to be a
constant 13,542 acre~feet per month
(162,504 acre-feet per year)., This
value is derived by averaging the
estimated annual flow of Bilue
Springs as presented in
Reclamation's Memorandum Report on
the Little Colorado River Basin
{Memorandum Report, 1971). Annual
flows vary between 155,000 and
170,000 acre-feet.

RO

N o
st



Chapter Il

Lees Ferry to Grond Canyon

TABLE 1

Inflow from Paria River

(acre-feat)

Time Period Source of Flow Data

1906-1923 Flows for this time period are not recorded. Flow data were
synthesized from monthly regression equations using precipi-
tation data at Trople, Utah, for the independent variable.
A single equation could not be developed; coyrelatioas based

a

ont specific months were more satisfactory. =

1924-1982 USGS Water Supply Papers for gage, "Paria River at Lees
Ferry, AZ," station number 0938000 (USGS, Water Resources
Data}.

al

Menthly flow equations are:

Jen., -~y * 4.8x + 16.6
Feb, -~ v = 12,1x + 23.4
Mar., - y = 19.5x + 13.0
Apr. » y = 13.9x + 7.9
May y= S5.4x+ 5.9
Jun., ~ y = 10.3x + 0.6

Jul, -y = 12.8x + 4.6
Aug. - y = 22.6x + 21,3
Sep. -y = 57.3x - 16.8
Cet., -y = 24,2x + 0,2
Nov, « v =« 17.4x + 9.5
Bec. -y = 4,0x + 16.4

where: x = Rainfall at Tropic, Utah in hundredths of inches.

y = The monthly flow in acre-feet,

Infiow from the Little Colorado
River, intlow from the Litile
Colorado River is shown on Table
2. Data are divided by data
source into three time periods,
The average annual {1906~1982)
inflow is 192,529 acre-feet. The
average annual {1963-1982) infiow
is 148,323 acre-feet.

Flow at Grand Canyon Gage. Data

from 1963~1982 were developed
from USGS water supply papers
(USGS, Water Resources Data) for
the gage, "Colorado River near
Grand Canyon, AZ" station number
09402500, Data are also available
through 1980 from the Department
of the Interior's {interiorl.
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l.ees Ferry to Grand Canyon

Progress Report No. 11 (1983},
The average annual flow is
8,622,609 acre~feet.

SALT MODEL
The inflows, outflows, and changes

in storage in this reach are shown
on Figure 1,

Summarx

Average annual reach salt load gain
for the 1963 through 1982 period in

the Lees Ferry to Grand Canyon
reach is 109,213 tons, The extreme
annual values are ~585,248 tons
{1982) and 460,059 tons {1965). (A
negative sign indicates a reach

loss., )

Average annual salt load entering
the reach at Lees Ferry (1963-1982)
is 6,578,240 tons. The average
annual reach salt load gain is about
2 percent of the average annual salt
load entering the reach. The
extreme values are about 7 percent
and -9 percent of the average annual
salt lo7' entering the reach,

TABLE .

Inflow from the Little (< urew Niger

{acre-feet)

Time Period

Source of Flow Data

1906-1925 Dats were developed using monthly averages from the 1926-1982
records. Although correlations were attempted with precipitation
stations at Holbrook, Flagstaff, and Tuba City, Arizona, results
were poor. Correlations with other gaging stations at Flagstaff,
Woodruff, and St. Johns were alsc very poor, with less than 0.20
correlation coefficient. )

1926-1947 Data were developed using regression techniques with USGS recorded
data from the Little Colorado River at Grand Falls gage. A
correlation coefficient of 0.97 was found when compared to the

Cameron gage,

Ihe formula used was Cameron flow = 1.1 x Grand
Falls flow « 295,

19471982 Data were developed using USGS water supply papers for the gage,
"Little Colorado River near Cameron, Arizona," staticn number

09402000,

e
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lLees Ferry to Grand Canyon

Methodology

Salt load gains were calculated by
subtracting the computed value for
salt load at Grand Canyon (schematic
model} from the recorded or
synthesized value of salt load at
Grand Canyon.

Sult load = Recorded - Computed

gaing sait lood at - sait load at

{tons) Grand Conyon Grand Canyon
{rons} {tons)

The computed salt load at Grand
Canyon was determined by adding
the sait load from the Paria River,
Blue Springs, and the Little
Colorado River to the salt load at
lLees Ferry.

Computed salt = Sait load at + Salt load

toad at Lees Ferry from: che
Grand Canvon {tons} Par{a River
(zons) (tons)

+ Salt load + Salt load

fros Blue " from the
Springs Little Colorade
(zonae) River

{cons)

Salt Load at Lees Ferry Gage.

These data were taken from
interior's Progress Report No. 11
(1983} for 1963~1980. Data for 1981
and 1982 were obtained from USGS
water supply papers for the gage,
"Colorado River at Lees Ferry, AZ,"
station number 09380000. Values for
months in which sait load data were
not given were derived from an
average of previous and later
moriths! salt concentration data and
the flow data from the month in
guestion. The average annual salt
ioad is 6,591,672 tons.

Sait Load from the Paria River.
Water quality data measuring
electrical conductivity (EC) and salt
concentration in milligrams per liter
{mg/L) were developed from USGS
data for 1970-1978. The USGS water
quality analysis of the Paria River at
Compact Point was discontinued after
November 1979,

The EC values were recorded daily
and the salt concentration values at
less frequent intervais. A
three-step procedure was used to
develop the data base values of salt
load: (1) Daily EC values were
examined and all missing values were
computed using a linear interpolation
of data between known values, (2) A
ratio of EC to salt concentration
value was calculated, (3} The daily
ratios were multipiied by the daily
EC values to derive a set of daily
salt concentration values.  The sait
load values were then calcuiated by
summarizing the product of daily salt
concentration and fiow over a period
of 1 month. A mean ratio of salt
concentration to EC having a value
of 0.740 was calculated with the
data.

The water quality data for the Paria
River before 1970 are sparse.
Therefore, to complete records for
this period and to provide a
consistent record throughout, a
regression equation was used to
compile salt load data for the entire
1905~1982 period. The equation,
presented below, was used to
calculate the salt load from flow in
acre~feet.

vow LTIFE* % » 54,0

wherar 3 % Monchiy $#it Losd
z = Monthly fiow
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The correlation coefficient for the
above equation is 0.997. The
standard error of estimate is 205
tons and the mean monthly sait
toad is about 2500 tons., The
average annual salt load is 32,193
tons.

Salt Load from Biue Springs. The
salt load from Blue Springs is
assumed to be 3.35 tons per
acre~foot, (Memorandum Report,
1971). This value agrees with the
assumed salinity value given in
Interior!s Progress Report No. 7
(1975) of "about 2500 ppm." These
values are from the average of a
number of water sample analyses.

The actual salt load was calculated
by multiplying the inflow in
acre~feet, described in the Flow
Model section of this chapter, by
3.35 tons per acre-foot.

Salt load Inflow, Tom
from Mlue = HSiue Springs x 3.35 _-r'!e'-i "
Springs {sure-fewt) T jad

(cons)

The salt load was assumed to be a
constant monthiy value of 45,365
tons, or 544,380 tons per vyear.

Salt Load from the Little Colorado
River. Salt load Trom the Little
Colorado River was calculated
through 1982 from the flow
developed in the flow section and
from salinity data from USCS water
supply papers at the Little
Colorado River at Cameron gage.
Salt load was caiculated as the
flow, in acre-~feet per month, times
the salinity of the flow in tons per
acre-foot,

0

Lees Ferry to Grond Canyon

Salt lood from = Inflow, Little x  Salinity of

the Little Colorode River the inflow

C?lo:udo River {acre-faet) {rons/ccre-foat)
tons)

The available salinity data are
somewhat sparse and discontinuous.
If more than one value was available

for a given month, these values were

averaged to produce one value per
month.
a given month, the month was
ignored. Available monthly salinity
data were then flow weighted and
average monthly flow weighted sait
concentrations calculated. These
flow weighted salinity values, in
tons per acre-foot, are presented
below.

Jan. - 0.84 Jul.

- 0.72
Feb. - 0.47 Aug. - 1.19
Mar. - 0.39 Sep. - 0.90
Apr. - 0.27 Oct. -~ 0.76
May - 0.45 Nov. - 0.95
Jun, - 1.04 Dec. - 0.64

The average annual salt load is
120,991 tons.

Salt Load at Grand Canyon Gage,
These data are from Interior's
Progress Report No. 11 (1983) for
1963-1980.

The data for 1981 and 1982 are
preliminary data developed by
Reclamation from flow, salinity and
electroconductivity data obtained
from the USCS, The average
anmual salt load is 7,382,750 tons.

iIf no data were available for




Chapter 111

GRAND CANYON TO HOOVER DAM REACH
D

The Crand Canyon to Hoover Dam FLOW MODEL

reach is modeled as a fairly simple

reach consisting of one diversion Inflows, outflows, and changes in
(pumping from Lake Mead)}, two storage are shown on Figure 2,
tributary flows (the Virgin River

and Las Vegas Wash) and a Summary

reservoir {lLake Mead, formed by

Hoover Dam). The Muddy River is The average annual reach gain for
not modeled as an inflow because the 1963 through 1982 period

of its small size and the poor between Crand Canvon and Hoover
quality of the data available. The Dam is 334,614 acre-feet. The
contributions of the Muddy River, annual extreme values are 929,626
however, are taken into account in acre-feet (1982) and -68,191

the reach gains. Data used for acre-feet (1964). (A negative sign
the flow and salt models for this : signifies a reach loss.)

reach are presented in Appendix 2.

C:agge* o; oporase E ation
ing T ank Storage vapor
ﬂﬂﬁ."ﬁ.-f’ in Lake Meadg from Lake Mead
A N
Flow at { Flow Bel
G!‘lgug:m“ K {Hmvereog;
Inflow from the Infiow from the
Virgia Hiver Las Vegas Wash
Grand Canyon to Hoover Dam
Reach Schematic for Flow Model

Untt: Acre-Feet Figure 2
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Grand Carnven to Hoover Dam

The average annual flow entering
the reach at Grand Canyon gage
(1963-1982) is 8,622,609 acre-feet.
The average annual reach gain is
about 4 percent of the average
annual flow entering the reach.
The extreme values are 11 percent
and -1 percent of the average
annual flow entering the reach.

Methodoigg.z

The reach gains were calculated by
subtracting the computed value of
flow below Hoover Dam (schematic
model!) from the recorded flow below
Hoover Dam (USGS records or
synthesized data).

Reach gains = Recorded - Computed

{ocre-feet) flow below flow below
Hoover Dom  Hoover Do
{ocre-feet) {acre-feet)

The computed flow below Hoover
Dam was determined by subtracting
the diversions between Crand
Canyon and Hoover Dam and the
change in storage and evaporation
of Lake Mead from the flow at
Grand Canyon and adding to this
calcufation the inflows from the Las
Vegas Wash and Virgin River.

10

Computed flow
below Hoover Dam
{ocre-feet)

it

Flow at Grand Canyon
{ocre-feet)

Pumping from Loke Mead
(acre-feet)

Change In storage of
Lake Mead
(acre-feet}

Change in bonk storage of
Loke Mead
{acre-fest)

Evaporation from Loke Meod
{ucre-feet)

Inflow from L.os Vegas Wash
(ocre-feet)

Inflow from the Virgin River
{acre-feat)

S

Flow at Grand Canyon Cage. The

data used tor the flow at Grand
Canyon in the Grand Canyon to
Hoover Dam reach are the same
data used in the Lees Ferry to
Grand Canyon reach described in
Chapter Il under "Flow at Grand

Canyon Gage."

Records were

completed through 1982,

Inflow From the Virgin River

{Littlefleld Cage).

These data were

divided inio three time periods

between 1905 and 1982,

The 1830 to

1982 dats are from USGS water
supply papers for the gage,

RO
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Grand Canyon to Hoover Dam

"Virgin River at Littlefield, AZ."
Data from 1910 to 1929 are
synthesized from a regression
equation and the Virgin River flows
at Virgin, Utah taken from USGS
water supply papers. The
regression equation is based on the
monthly Virgin River flows at
Virgin, Utah and Littlefield, Arizona
from 1930 to 1971, the period of
record common to both gages. This
regression equation is presented
below:

y = 129 x -179
where: y = Flow at Littlefield, AZ
{ocre-feet)

x
"

Flew at Virgin, UT
{ocre-feet)

The correlation coefficient for the
above regression is 0.88 and the
standard error is 8845 acre-feet,
The average monthly flow is 15,677
acre-feet.

Data for 1905 to 1909 are the
combined average monthly flows from
191¢ to 1982. The average annual
(1906-1982) inflow is 187,692
acre~-feet. The average annual
(1963-1982) is 173,968 acre-feet.

Inflow From the Las Vegas Wash
(near Boulder City]). hese data
were divided into two time periods,
19631969 and 1970-1982. Data for
1970 to 1982 were developed from
the USGS water supply papers for
"Las Vegas Wash near Boulder
City," station number 09419800,
Flows from 1963 to 1969 were
calculated using a regression
equation developed from the gage
“Las Vegas Wash near Henderson.”

11

The regression equation was
developed from 1970 through 1980
data, the overlaping period of
record when the equation was
developed. This regression
equation is presented below:

y = 127 x -5

where: y = Flow near Boulder Clty, NV
{ccre-feet)
x = Flow neor Henderson, NV
{ocre-feet)

The correlation coefficient of the
regression analysis is 0.96; the
standard error is 366 acre-feet.
The average monthly value from
1970 to 1980 is 4,466 acre-feet.
The average annual inflow
(1963-1982) is 45,252 acre-feet.

Pumping From Lake Mead. Data are

compiled from January 1963 through
September 1982 from USGS water
supply papers for gage, "Lake Mead
at Hoover Dam, AZ and NV," station
number 09421000. Estimates for
QOctober, November, and December
1982 were developed by Reclamation
staff. The average annual outfiow is
69,157 acre-feet,

Change of Storage in Lake Mead.

Lata were comptied from 1963
through 1982 from USGS water
supply papers for the gage, "lLake
Mead at Hoover Dam, AZ and NV.,"
station number 09421000.

Evaporation From Lake Mead., Datas

were computed by applying monthiy
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Grand Canyon to Hoover Dam

evaporation coefficients [(in units
of feet) to the historic monthily

surface area of the reservoir to
obtain the evaporation for each

month in acre-feet.

Monthiy = Surfoce x  Monthly

Evaporation area Evaporation

{acre-feat) L.ake Meod Coeafficient
{ocres) {feet)

The monthly evaporation
coefficients are the same for each
year, This is the same
evaporation assumption used by
CRSS for simulations, The
coefficients and resultant annual
evaporation rate are shown in feet
per month,

Jan, - 0,36 Jul. - 0.80
Feb, - 0.33 Aug. - 0.85
Mar. - 0.37 Sep. - 0.70
Apr. - 0.46 (Qct. - 0.51
May - 0.53 Nov. - 0.51
“dun. - 0,64 Dec. - 0.44

Total For Year - 6.30 feet
per year

The annual evaporation rate is
taken from the USGCS (Harveck et
al, 1958) and can also be found in
the Reciamation's Operations
Criteria Report (Operations
Criteria, July 1969, page 7}. The
monthly distribution of the annual
evaporation rate (evaporation
coefficients} is an approximation
based on the monthly and annual
evaporation from Lake Mead as
reported in the USGCS water supply

12

papers for the gage, "Lake Mead at
Hoover Dam," station number
0942100. Records were compieted.
from 1963 through 1982, The
average annual evaporation is
787,500 acre~feet.

Bank Storage in Lake Mead. Bank
storage in Lake Mead is assumed to
be 6~% percent of the change in
surface storage (Operations Criteria,
July 1369, page 10].

There are ongoing studies involving
lLake Mead, inciuding evaporation
studies, which will allow a
reevaluation of bank storage when
the results of these studies become
available at a future date.

Flow Below Hoover Dam. Data for

January 1963 to December 1982 are

from the USGS water supply papers
for the gage, "Colorado River below
Hoover Dam," station number

- 09421500.

The average annual flow (1963-1982)
is 9,498,177 acre-feet.

SALT MODEL

The inft‘ows, outflows, and changes
in storage in the reach are shown on
Figure 3.
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5alt Content of
Pumping from Lake Mead

Change of Salt Content
amt Bank Storage
in Lake Mead

Salt {oad l ‘
sremaéauym Salt Load Helow
Gauge tigover Dam
Salt Load from Salt Load from
the virgin River the Las Vegas Wash
Grand Canyon to Hoover Dam
Reach Schematic for Salt Model
Unit: Tons Figure 3

Summary

Average annual reach salt load
gain for the 1963 through 1982
period in the Grand Canyon to
Hoover Dam reach is 139,863 tons.
The extreme annual values are
2,796,118 tons {1865} and
-1,835,964 tons {1964). (A
negative sign signifies a reach
loss. )

Average annual sait load entering
the reach at Grand Canyon gage
{1963~1982} is 7,382,750 tons.
Average annual reach salt load

gain is about 2 percent of the
average salt load entering the
reach, The extreme values are 38
percent and -25 percent of the
average annual salt load entering
the reach.

Methodology

The salt load gains were calculated -
by subtracting the computed value
for salt load (schematic model)
from the recorded or synthesized
value of salt load below Hoover
Dam,
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Grand Conyon to Hoover Dam

W

Salt load = Recorded - Computed

goins salt load salt load

{tons) below below
Moover Dam Hoover Dom
{tons) (tons)

The computed salt load below
Hoover Dam was determined by
subtracting the tons pumped from
Lake Mead and the change in
storage of Lake Mead from the sait
load at Grand Canyon. To the
results of the above calculations,
salt load from the Virgin River and
Las Vegas Wash was added.

Salt load at
Grand Canyom
(tons)

Computed aslt load, -
belov FAoover Dam
(toms)

- Saltr pumped from
Lake Mead
{tons}

Changs 1o storsge
of Lake Mead

{tona}

Change in bank

srorage of

Lake Mead
{tona}

+ Seit load infiow
from the Virgin River
and Lax Vegas Hash

{zons)

Salt Load at Grand Canyon Gage.
These data are the same data used
in the calculations for the Lees
Ferry to Grand Canyon reach,
described in Chapter 1l, under
"Salt Load at Grand Canyon
Cage." Records were completed
through 1982,

Salt Load from the Virgin River
(Littlefield Gage). Data for 1963 to
1980 were taken from Interior's
Progress Report No. 11 (1983, Table
17). Data for 1981 and 1982 are
from USGS water supply and water
quality data.

Salt Load from Las Vegas Wash
[near Boulder City). These data
are divided into two time periods,
1963 to 1969 and 1970 to 1982.
Data for 1970 to 1982 were
developed from USGS salinity data
from USGS water supply papers
for gage, "Las Vegas Wash near
Boulder City," Station number
09419800. The years 1970 to 1982
are the complete period of record
for this gage. Monthly tons were
calculated by multiplying the flow
data by the salinity concentration
data to arrive at tons of salt,

Salt load +«  Inflow from x Salinity

frem Los Vegas from l.os

Las Vegos Wash Yegas Wash
Wosh {acre-faat) {rons/acre-foot}
{rons)

Data for 1563 to 1969 were developed
from the flow from Las Vegas Wash,
as described In the Flow Model

14
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section of this Chapter, and a flow
salinity relationship based on the
1970 to 1980 data; 1981 and 1982
data were not available when this
relationship was developed., This
relationship was described by the
following regression equation:

¥

¥ 6.6 % x - 50K % 50 v bk 3 107 # % - 32797

where: x = Inflow from Las Vegas Wash

{ocre-faet)

¥ * Sait load frow Las Vegas Wash
{rons)

The correlation coefficient of this
analysis is 0.78. The standard
error is 2,843 tons. The average
monthly salt load (1970 to 1980) is
18,580 tons,

A single regression equation yieids
superior results over a system of
12 regression eqguations.

The average annual salt load is
186,951 tons.

Sait Content of Pumping from Lake
Mead. Data from 1963 through 71982
were developed from USGCS water
supply papers for the gage, "Lake
Mead at Hoover Dam, AZ and NV, "
station number 03421000, Flow
values used in the salt calculations
were those described under
"Pumping from Lake Mead," in the
Flow Model section of this Chapter.

The values were calculated by
multiplying the pumping data, in
acre-~feet per month, by the
salinity concentration data from the
fiow below Hoover Dam to vieid
pumping data in tons per month,

15

Pumping = Pumping =z Salinity x 1 Ton/AF
fram from of flow TI5I%
Ltke Meod Loke Meod below
{tons) {oere«feat) Hoover Dam

(/1)

This caiculation assumes complete
mixing in Lake Mead with respect
to salinity, the assumption CRSS
currently uses for simulations.
The average annual salt content of
pumping is 66,175 tons,

Change of Salt Content in Lake
Mead. Data from 1%63 through
1982 were developed from USGS
water supply papers for the
gages, "Colorado River below
Hoover Dam, AZ and NV, " station
number 08421500, and "Lake Mead
at Hoover Dam, AZ-NV," station
number 09421000. The change of
storage at Lake Mead values, in
acre-feet, are the same values
described under "Change of Storage
in Lake Mead," in the Flow Model

" section of this Chapter.

Change in salt content was
calculated by multiplying the

- change of storage in Lake Mead in

acre~feet by the salinity
concentration of the flow below
Hoover Dam from USGCS records,

This calculation assumes complete
mixing within Lake Mead with respect
to salinity, the same assumption
currently used by CRSS for
simulations.
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Bank Storage in Lake Mead. The Salt Load Below Hoover Dam. These
sait model used the same 6-% cdata were compiled from Interior's
percent value for bank storage as Progress Report No. 11 (1983) for
the flow model. The salinity used 1963 to 1980, The data for 1981 and
to calculate the salt in bank 1982 are from USCS water supply
storage is the salinity beiow and water quality records. The
Hoover Dam from USGS records. average annual value (1963-1982) of

salt load is 8,931,070 tons.

Change of = Change of x  Salimity x | Ton/AF
kI %13

storege in storage in of flow

L.ake Maod Loke Meod balow -

{tonz) {acre-feat} Hoover Dam P
{mg/l} '

e

16
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; HOOVER DAM TO DAVIS DAM REACH

The Hoover Dam to Davis Dam
reach of the Colorado River is a
very simpie reach consisting of
some minor consumptive uses and
the change in storage of Lake
Mohave (formed by Davis Dam).
Data used for the flow and sait
models for this reach are
presented in Appendix 3.

FLOW MODEL

The inflows, outflows, and changes
in storage in this reach are shown
in Figure 4.

Summarz

The average annual reach gains
for the 1935 through 1982 period

in the Hoover Dam to Davis Dam
reach are 122,700 acre~feet per
yvear, The extreme annual values
are -243,949 acre-feet (1945) and
497,241 acre-feet (1978}, (The
negative sign signifies a reach loss.)

The average annual flow entering
the reach below Hoover Dam
(1935-1982) is 9,498,177 acre-feet.
The average annual reach gain is
about 0.1 percent of the average
annual flow entering the reach.
The extreme values are about -3
percent and 5 percent of the
average annual flow entering the
reach.

Bank storage for Lake Mohave had
little effect, The zbove resuits
were obtained considering bank
storage in Lake Mohave to be zero.

Diversion for Davis Dam
Gov. L{amp

Flow Eeiaui

Evaporation from
Lake Mohave

Flow Below

Hagver 9&&{

Lake Mend
Matiomal Recreation
Aren

Haty: Acre-Feet

Change in Siprage
of Lake Mohave

Hoover Dam to Davis Dam
Reach Schematic for Flow Model

\navis Dam

Figure 4

17
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Hoover Dam to Davis Dem

There are few phreatophytes in
this reach, and consumptive use of
water for phreatophytes was not
estimated.

Methodo!ggz

The reach gains were calculated by
subtracting the computed value of
flow below Davis Dam {schemetic
model) from the recorded filow
below Davis Dam {USGS records
synthesized datal.

Reach gaing = Recorded - Computed

{acre-feet) flow below flow below
Davis Dam Davis Dam
{acre-feet) {acre-feet)

estimated flow, taken from
Reclamation's Lower Colorado River
Basin Project Water Supply Report
(Water Supply, 1952). The
average annual flow {1935-1982) is
9,498,177 acre-feet.

Diversion for Davis Dam
Government Camp and LMNRA,
Data were compiled through 1982
from Reclamation's Decree
Accounting data for calendar years
1964-1982., The average annual
diversion is 50 acre-feet. The
1935 through 1963 values are
considered to be zero.

Consumptive Uses of the Arizona

The computed flow below Davis
Dam was determined by subtracting
from the flow below Hoover Dam
the following: diversions for the
Davis Dam Covernment Camp and
the Lake Mead National Recreation
Area (LMNRA), the evaporation
from Lake Mohave and the change
in storage of Lake Mohave. All
values were in acre-feet per
month.

Flow balow
Bovver Dan
{acTe-feor)

Computed flow below Daviy Nam =
(acre-fees)

= Div. to Davis Dam Gov, Camp & LMNRA
{acra-feet)

-~ Evap. froa Lake Mohave
{acTe-fpar}

= Change in storage of lLake Mohave
{aere~fest)

Flow Below Hoover Dam, Data for
February 1935 to December 1982
are from the USCS water supply
papers for the gage, "Colorado
River Below Hoover Dam," station
number 09421500, The January
1935 flow is an

18

Recreation Area between Hoover
and Davis Dams., Data were
computed for 1964 through 1982
from Decree Accounting data. The
average annual consumptive use is
100 acre-feet. The 1935 through
1963 data are considered to be
zero,

Other Decree Consumptive Uses for
Nevada. Data were compieted from

~ T96% through 1982 from Decree

Accounting data, The average
annual consumptive use is 23
acre~feet. The 1935 through 1963
data are considered to be zero.

Change in Storage in Lake Mohave.
Data were caiculated from 1930
{when the dam was closed)
through 1382 from USCS water
supply papers for the gage, "Lake
Mohave at Davis Dam, AZ-NvV, "
station number 09422500, Change
in storage is calculated by
subtracting end of month contents
from the previous month's
contents,

——

R
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Hoover Dam to Davis Dam

:

Before the construction of Davis
Dam, the change of storage of
Lake Mohave was zero and the
change in storage term drops out
of consideration,

Evaporation from Lake Mohave

These data were calculated from
1950 through 1982 by applying
monthly coefficients in units of
feet to the surface area of Lake
Mohave in units of acres to cobtain
acre-feet of evaporation. The
methodoiogy used to calculate
evaporation rate is presented in
Appendix 4,

Evaporation = Surfoce Area x Monthly
from Luake of Lake Evaporation
Mohave Mohave Coefficient
{ccre-feet) {ocres) (faet)

The same monthiy coefficients were
used for each year of the study.
This is the procedure used by the

The average annual evaporation is
130,921 acre-feet.

Flow Below Davis Dam. Data from

1950 through 1982 were taken from
USGS water supply papers for the
gage, "Colorado River below Davis
Dam, AZ-NV," Station number
09423000, From 1935-1949 the flow
was calculated from a regression
equation with flow at Topock gage,
45 miles below Davis Dam, as the
independent variable with the flow
below Davis Dam corrected for
evaporation and change in storage
for Lake Mohave as the dependent
variable,

This regression with Topock gage
was fifth order with a standard
error of estimate of 46,442
acre~feet (approximately 6 percent
of the mean monthly flow) and a
correlation coefficient of 0.98. The
recorded fiows for the period 1950 to
1978, the period of record availabie
when the analysis was done, were

CRSS to estimate future
evaporation,

used for the regression analysis. A
plot of actual flows beiow Davis Dam,
for the period 1950 to 1978, and the
flows predicted by the regression
equation are shown in Figure 5,

The surface area of Lake Mohave
was calculated from end of month
data available from the USGS and a
regression equation based on

available area-elevation-capacity
tables. The monthly evaporation
coefficients and the resuitant
annual evaporation rate are shown
in feet per month.

Plow Below Davis Tam =

-0.464815628707E + 01 Flov at Topock + 0.159225877939F -
046 x [Fiow st Topock) =« 0.I0S92985B782E - 10 x (Flow at
Topock}” * 0.126512440115E - 16 x (Flow st Topack) =
0.285302664332F - 23 x {Flow at Topock) 4 739648

Jan. - 0.36 Jul., - 0.93
Feb. - 0.36 Aug. - 0.84
Mar, - 0.48 Sep. - 0.68
Apr. - 0.61 fct. « 0.56
May 0.81 Nov. - 0.40
Jun. - 0,93 flec. - 0.35

Total for Year - 7.31 acra-fest

19
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v Chapter IV Hoover Dam to Dovis Dam
 ————— S —

The average annual flow is 9,453,670 Summary

acre-feet.
Average annual reach salt load
gain in the Hoover Dam to Davis
SALT MODEL Dam reach is 72,415 tons., The
extreme annual values are 826, 341
The inflows, outflows, and changes tons (1980) and -388,060 tons
in storage in the reach are shown (1955). (A negative sign indicates
in Figure 6. a reach loss.)

Change in 5alt Storage
of Lake Mohave

salt boad Below Lau Load Below
Hoover Oam Davis Dam

Hoover Dam to Davis Dam
Reach Schematic for Salt Model

gnit: Tons Figure 6

21



Chﬂgte: v _ _ Hoover Dam to-Davis Dam

Average ann

uval salt load entering

the reach below Hoover Dam
{1935~1982) is 8,931,070 tons.

Average ann

ual reach salt load

gain is about 0.1 percent of the
average annual sait load entering

the reach.

The extreme values

are 9 percent and 4 percent of the
average annual salt load entering

the reach.

Bank storage was considered to be
zero as it was for the flow model.

Methodolggz

The reach salt load gains were
calculated by subtracting the
computed value for sait load below
Davis Dam from the recorded or

synthesized

value of sait load

below Davis Dam.
I
Reach = Computed - Recorded
Salt Lood Salt Lood Salt {_ood ’
Gaing below below
{tons}
{tons) {tons)

Dovis Dam Dawvis Dam }

The computed salt load below Davis
Dam was determined by subtracting

the change i
Mahave from
Hoover Dam,

n salt storage of Lake
the salt load below

Camputed
soit lood
below
Davis Dam
(rons)

= Sait locd - Chonge in
below sult storoge
Hoover Diam of Luke
{tons} Mohove

{tons}

22

Before the construction of Davis
Dam, the change in storage is zero
and this term drops out of

" consideration.

Salt Load Below Hoover Dam, These
data were gathered from Frogress
Report No. 11 (1983) for the
1941-1982 period in units of tons per
acre-feet. The period 1935-1940 was
calculated from the flow below
Hoover Dam in acre~feet and the
salinity in parts per million from the
Witlow Beach Salinity Station and
salinity from the gage below Hoover
Dam. Both stations are USGS
gaging stations. The equation used
is shown beiow:

Salt jood =z Flow below x Sollnity «x _’l_iéon/AF

below Houver Dam of flow 27 mg/l
Hoover Dam {acre-fest) badow
(rons) Moover Dam

{mg/1}

Change in Salt Storage of Lake
Mohave. These data were compiled
from 1950 (when the dam was
closed) through 1982 using the
salinity concentration of the flow
below Davis Dam and the change in

" contents of Lake Mohave from

USGS water supply papers for the
gage, "Lake Mohave at Davis Dam,
AZ-NV," station number 09422500,

|

Chemge In = Change of x  Salinity x 1 Tor/AF

sait storoge storage in of flow
i of Loke Loke Mobave  below
I Mohave (acre-feet} Davis Dam
é {tams) g/l
|

Salt Load Below Davis Dam. These
data were synthesized by multiplying
the flow, below Davis Dam, from the
flow. mode!, by the salinity
concentration of the flow below Davis
Dam and then dividing by 735.29.

e
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Soit iood «  Flow badow x  Solinity x 1 Ton/AF

below Davis Dam of flow

Davis Dom {ocre-feet) below

(tors) Davis Dam
(mg/M

The salinity used in the above
equation comes from three sources,
From 1970~1978 salinity is taken
from USCS water supply papers.
From 1941-1969, salinity was
calculated using a regression
analysis in which the salinity below
Hoover Dam and the salinity below
Parker Dams were independent
variables.

Tans/acre-foot below Davis Dam =

8,136 + 0.472 x {tensfacre-foot) Salinity below Hoover Dam +
0,386 x Salinity below Parker Dem (tons/acre~faot)

The correlation coefficient for the
above analysis is 0.87.

The salinity below Parker Dam is
from Interior's Progress Report
No. 11 (1983) for 1941-1980. From
1935-1941 the salinity below Davis
Dam was taken to be the average
of the salinities at Topock,
Arizona, 45 miles downstream from
Davis Dam, and Willow Beach,
Arizona, 50 miles upstream from
Davis Dam (Reclamation, Sixth
Annual Report on Retrogression
Observations below Hoover Dam,
1941, Figure 36).

Data for 1981 and 1982 were
compiled from USGS water supply
and water quality data. The
average annual salt load is
8,972,068 tons,
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DAVIS DAM TO PARKER DAM REACH

The Davis Dam to Parker Dam
reach is a complicated reach
consisting of several diversions for
consumptive use, returns from
diversions, an inflow (the Bill
Williams River) and a reservoir
Lake Havasu, formed by Parker
Dam. Data used for the flow and
salt models for this reach are
presented in Appendix 5.

FLOW MODEL

The inflows, outflows, and changes
in storage in the reach are shown
in Figure 7.

Summa ry

The average annual reach gain in
the Davis Dam to Parker Dam
reach is 45,761 acre-feet. The
extreme annual values are 327,831
acre~feet (1960) and -139,068
acre~-feet {1983). (The negative
sign signifies a reach loss.)

The average annual flow entering
the reach below Davis Dam
{1935-1982) is 9,453,670 acre-feet.
The average annual reach gain is
less than 0.1 percent of the
average annual flow below the
dam, The extreme values are
about 3 percent and -2 percent of
the average annual flow below the
dam.

Consumptive Lake City of Change in
Uses Bafore  Havasu Heedles L Storage of Bi1Y Willtams
64 Decree 180D & 5. Bern. Pusping Lake Havasu ffver Inflow
h.
Flom Aelow l Liow Below
Davis Dam parker Dam
Hohave Mohave fort Other Evaporation
Staam valley ‘Mohave  yses Phreatophytes From
Plant Lid Lake Havasu
AL
£A
Davis Dam to Parker Dam
Reach Schematic for Flow Model .
Umit: AcreFeet Flgtxre 7
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Davis Dam to Parker Daom

Methodology

The reach gains were calculated by
subtracting the computed value of
flow below Parker Dam (schematic
model} from the recorded flow
below Parker Dam (USCS records
or synthesized data).

Reach gains =  Recorded -  Computed

{acre-feet) flow below flow below
Porker Dom Parker Dom
{ocre-feet) {ccra-feet)

The computed flow below Parker
Dam was determined by subtracting
the consumptive uses between
Davis Dam and Parker Dam and the
change in storage and evaporation
of Lake Havasu from the flow
below Davis Dam, and adding to
this calculation the inflow from the
Bill Williams River,

Compuzed flow = Flow below Davis Dam

below (acre~faet)
Parker Dam
{ocre-feet} + Biversion to Mohave Stesm Plant

(acre-fant)

~ Total Agricultursl Consumptive Use
{acte~feut)

= Pusping from Lake Havasy by M
{stru=font)

- Consmptive Use by Phreatophytes
{acre-feet)

~ Change i{n Storage of lake Envasu
(acre-font)

« Zvaporaticn from Lake Havanu
{acre-fest)

+ Tnfiow from the 2111 Wiliisms River
{agre« fent)

The total agricultural consumptive
use comes from two sources. Data
prior to 1964 are from Recilamation
reports (Water Supply, 1952;
Supplements | and I1, 1963}, Data
from 1964-~1982 are from the
Reclamation Decree Accounting
records for the following water
users: Lake Havasu lrrigation and
Drainage District, Mohave Valley

| ¢ DD, City of Needles and San
Bernardino County, Fort Mohave
indian Reservation (CA, AZ, and
NV) and Other Decree Users in
California and Nevada.

Flow Below Davis Dam. These
data are the same data used in the
calculations for the Hoover Dam to
Davis Dam reach described in
Chapter |V, "Flow Below Davis
Dam." Records were completed
from 1935 through 1982.

Diversion to Mohave Steam Plant by

Southern California kdison. The

Mohave Steam Plant began diverting
water in 1967, Data prior to 1967

are considered to be zero. The 1967

through 1982 data are from the
Decree Accounting records. The
average annual {1935-1982)
consumptive use is 3,093
acre-feet,

Miscallaneous California
Consumptive Uses. These data are

from the Decree Accounting records.

Values prior to 1964 are considered
to be zero. The average annual
{1935~1982) consumptive use is 915
acre~feet,
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Consumptive Uses of Fort Mohave
Indian Reservation, California and
Arizona. [Ihe rort Mohave Indian
Reservation began diverting water
in 1975, Values prior to 1975 are
considered to be zero. The
average annual (1935-1882)
consumptive use is 5,724 acre-feet,

Consumptive Uses of Mohave Valley
irrigation District. Data Tor 19%64
through 1982 are from the Decree
Accounting data. Values prior to
1964 are considered to be zero.
The consumptive use of the Mohave
Vailey Irrigation District prior to
1964 is included in the
Consumptive Uses before the 1964
Decree Section. The average
annual (1935-1882) consumptive use
is 7,485 acre—feet.

Consumptive Uses of the City of
Needles and San .Bernardino
County. Data for 1964 through

1 are from the Decree
Accounting records. Data for 1935
through 1963 are from Reclamation
records (Water Supply, 1952;
Supplements | and i, 1963).
average annual (1935-1982)
consumptive use is 2,415 acre-feet.

The

Consumptive Uses of the Lake
Havasu irrigation and Drainage
District. The Lake Havasu
Trrigation and Drainage District
began using water in 1969, The
data are from the Decree
Accounting records. Values prior
to 1969 are considered to be zero,
The average annual (1935-1982)
consumptive use is 1,899 acre-feet.

27

Water Pumped from Lake Havasu by
the Metropolitan Water District of
Southern California (MWD]J. Data for
the Metropolitan Water District of
Southern California have been
compiled from 1964 through 1982 from
Reclamation's Decree Accounting
records. Data from 1935 to 1963 are
from the USGS water supply papers.
The average annual outflow is
596,949 acre~feet.

Consumptive Uses Before the 1964
Decree. Data are derived from
yearly crop records documented in
Reclamation reports (Water Supply,
1952; Supplements | and |1, 1963).
Acreages for each crop were
gathered by year (1935-1963) along
with the year by vyear
climatological data for the reach,
Consumptive use for each crop,
based on the Blaney~Criddle (1950)
method was estimated and then
totalled by adding the uses of all
crops for each month, After 1963
all consumptive use data are
compiled from Decree Accounting
records. The average annual
consumptive use is 4,723 acre-feet.

Phreatophyte Consumptive Use., The
consumptive use of phreatophytes, in
the Davis Dam to Parker Dam Reach,
was calculated according to the
Blaney Criddie method using
acreages of each phreatophyte type
and climatological data. An
explanation of the Blaney Criddle
method, the acreages for each
phreatophyte type, the monthly
Blaney Criddle "K" factors for each
phreatophyte type and a description
of the
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M

climatological factors needed can be
found in Appendix 6.

Phreatophyte acreages for 1960
were taken from Reclamation's
reconnaissance report on the Lower
Colorado River water salvage
phreatophyte control (June 1963).
Phreatophyte acreages for 1976
were taken from Anderson's and
Omart's annual report on the
densities of birds and mammals in
the Lower Colorado Valley
(Anderson and Omart, 1977).

The 1960 and 1976 acreages for
each phreatophyte were piotted.
The acreages for the years
between the 1960 and 1976 were
found from a straight line
interpolation between the 1960 and
1976 values. The acreages for
each phreatophyte from 1978 to
1982 were assumed to be the same
as in 1976, Phreatophyte types
that were given in 1960 and not in
1976, and vise versa, were
grouped with other phreatophyte
types with the same or similar
Blaney Criddle "K" factor. An
overall density factor of 0.56 was
used in this calculation (0.75
horizontal and 0.75 vertical).

Monthly climatological data for each
year, between 1960 and 1882, were
used to calculate the consumptive
use,

Data for 1935 through 1959 were
interpolated between 1914 and 1945
annual values of consumptive use
by native vegetation (Water
Supply, 1952; Supplements | and
H, 1963) and the 1960 annual .
value of consumptive use calculated
above, A graph of this curve can
be found in Appendix 8., These
annuat values were then

3
[&¢]

distributed according to the average
monthly distribution observed in the
1960 to 1982 data.

The result of these calculations is
an average annual value for
phreatophyte consumptive use of
214,743 acre-feet (1935-1982).

Change in Storage in Lake Havasu.

Data were compiled through 1982
from USGCS water supply papers
for gage, "Lake Havasu Near
Parker, Dam, AZ," station number
09427500. Change in storage was
calculated by subtracting end of
month content from previous
month's content.

Evaporation from Lake Havasu. A

detalled description of tne
evaporation analysis is presented
in Appendix 4. Evaporation data
were computed by applying

monthly evaporation coefficients (in
units of feet) to the historic
monthly surface area of the
reservoir to obtain acre-feet per
month of evaporation.

Menthly = Surfoce arec x  Monthly
evaporation Lake Hovasu evoporation
(acre-feet) for a specific confficient
month {funt}
{oeres)
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The monthly evaporation
coefficients are the same for each
year {as simulated by CRSS) and
are developed from long-term mean
monthly temperatures and pan
evaporation data in units of feet
per month.

Jan. - 0.34 Jul. - 0.90
Feb. - 0.41 Aug. - 0.89
Mar. - 0.48 Sep. - 0.81
Apr. - 0.5% Oct. - 0.65
May - 0.70 Nov. - 0.46
dJun, - 0.81 Dec. - 0.35

Total for year - 7.39 feet per year

The average annual evaporation is
133,383 acre-feet,

Bill Williams River Inflow. Data
were taken from USGS water
supply papers. The 1946 through
1982 data are from the gage "Flow
Below Alamo Dam", station number
09426000 about 30 miles upstream
of Lake Havasu. Data from 1914
through 1945 are from the gage
"Bill Williams River at Planet,
Arizona," about 6 miles upstream

- of the water line (elevation 450) of
Lake Havasu (Water Supply, 1952;
Supplements | and I, 1963}. The
1906-1913 period uses averages for
the period of record for the "Bill
Williams River at Pianet, Arizona,"
gage {Water Supply, 1952;
Supplements | and i, 1963}, as no
other data are available,

For a time these two gages
coexisted. No relationship or
pattern could be found for the
gain between the two stations;
therefore none was used.

The average annual flow
{(1806~1982) is 107,788 acre~feet,

29

The average annual flow (1935-1982)
is 80,051 acre-feet,

Fiow Below Parker Dam, Data for
1941-1980 were compiled from
Interior's Progress Report No. 11
{1983). Data for 1935-1940 were
compiled from the USCS water
supply papers for the gage,
"Colorado River Below Parker Dam,
AZ-CA," station number 094827520.
(From 1935 to October 1937 this
gage was published as "Near
Parker, AZ" Data for 1981 and
1982 area also from the USGS
water supply papers. The average
annual flow is 8,596,038 acre-feet,

SALT MODEL

The inflows, outflows, and changes
in the reach are shown on Figure 8.

' Summarx

Average annual reach salt load
gain for the 1935 to 1982 period in
the Davis Dam to Parker Dam
reach is -23,791 tons., (A
negative sign signifies a reach
loss.) The extreme annual values
are 692,391 tons (1941} and
-365,371 tons (1944),

Average annual sait load entering
the reach below Davis Dam
{1935-1982) is 8,972,068. Average
annual reach salt load gain is
about -0.3 percent of the average
annual salt load entering the
reach. The extreme values are
about 8 percent and -4 percent
of the average annual salt load
entering the reach below Davis
Dam.
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Chapter V

Change in
phreatophyte Starage of” 8411 williams
Salt Pickup Laks Havasu River Salt Load
Salt Load ‘ 1Sa1t Load
Below Below
pavis Dam ‘ l?arker Dam
Mahave wiD
Steam Plant Pusping
Diversion
Davis Dam to Parker Dam
Reach Schematic for Salt Model
Unit: Tons Figure 8
Methodotog-x and the salt assumed to be removed

- | ) from the flow regime by
The reach salt load gains phreatophyte concentration. To
were calculated by subtracting the the result of the above calculation,
computed value for sait load from the salt load from the Bill Williams
the recorded, or synthesized, River was added.
value of salt load below Parker

Dam.
Computed salt load = Salt load halow Davis Daw

! below Parker Dam {rons)
:  Reoch Computed Recorded {rons}

sait food soit load symhesixa:iz . Salt load diverted by the

gatng " . = helow «  sait ioad Nohave Steam Plast

{tons) Paricer Do below Patker Dam {tons)

‘ (tons) {rons}

Salt load diverted hy D
{tons)

- Tons removed from flow regime
by phrestophytes

« Change in salt storage of
Lake Exvam:
{tons}¥

The computed salt load below
Parker Dam was determined by
subtracting the tons of salt -
diverted by the Mohave Steam
Plant, MWD pumping, the change

Salt load from the
Bi31 Williams River
{rons}

in salt storage of Lake Havasu,

30
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Salt Load Below Davis Dam. These
data are the same daia used in the
calculations for the Hoover Dam to
Davis Dam Reach, described in
Chapter IV, "Salt Load Below
Davis Dam." Records were
compieted through 1982. The
synthesis of the salinity below
Davis Dam is discussed in the Salt
Model section of Chapter V.

Mohave Steam Plant Diversion.Data
were computed by muitipiying the
diversion, in acre~feet, to the
Mohave Steam Plant by the salinity
concentration of the flow below
Davis Dam.

Salt load - Tlow diverced to
4iverted to Mohave Steam Plant
Mohave Stesm (acra-toet)

Flant

{eoms) x Salinity of flow
weiow Davis Dam

{mmg/1}

x 1 ton/AF

735,28 mght

The average annual value is 2,936
tons.

The Mohave Steam Plant has no
return flow; therefore, its entire
diversion is a consumptive use.

Salt Removed from the Fiow Regime
by Phreatophyte Concentration.

In the Lower (oiorado River,
phreatophyte stands such as salt
brush, arrow weed, tules, and salt
cedar concentrate salts not only in

the water, but in the soils as well,
thus removing a guantity of salt
from the flow regime. This
concept is documented in Metzger,
Loeitz and lrelan (1973, page 77)
as wel! as in Reclamation
documents (Reclamation, CRIR
Concluding Report, 1979, pages
14-16; and PVID Status Report,
1980, page 17).

For the Davis Dam to Parker Dam
reach the salt removed from the
flow regime was assumed to be
equal to the water consumed by
phreatophytes times the salinity
concentration of that water,

Salt removed = Wager Salinivy 1 _ton/A¥
by phreatophytes consumed by x of flow x 735,29 mg/l
{tons) phreacophytes bafow
{acre-teac) Parker Dam
{mg/1}

The average value is 204,516 tons.

Change in Salt Storage of Lake
Havasu. Records were completed
from 1935 through 1982 from USGS

‘water supply papers for gage,

"{.ake Havasu Near Parker Dam,
AZ-CA," station number 0%427500.
The change of storage was
calculated by multiplying the
change in storage from end of
month content records by the
salinity concentration below Parker
Dam:

Change in = Chonge x  Solinity x| Ton/AF

storoge in storage  of flow
{tors} of Loke below
lavasy Parker Dars

{oere-feet]  Img/D)
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Fiow of 1,850 acre-feet/month and

Metropolitan Water District of Southern

atifornia Pumping. e sait lost
from the Colorado River because of
pumping by MWD was calculated by
multiplying the flow pumped by
MWD, in acre-feet by the salinity
concentration below Parker Dam.
The equation form is shown below:

Tons % Water x Salinity

purmped pumped below
by by MWD Parker Dom
MWD (ucre-feut) {mg/T)

X 1 Ton/AF

The average annual outflow is
578,766 tons.

Bill Williams River Salt Load. The
salt load was calculated Trom the
flow data and from observations
gained from the 1974-1979 water
quality data below Alamo Dam.
(See discussion of Bill Williams
River Inflow under Fiow Model
section of this Chapter.)

This empirical relationship is
described in the following
squations,

32

under:

Salt = Flowof x 0.816 x 1 Ton/AF
load rivet BT mg/t
{tons) {oere-feet)

Flows between 1,850-70,000

acre~feet/month:

?ah ;ued s [-0.017799543991 x Flow x 0.150998374937E -06
tons
x (Flow)? -0.238267322067E x (flow)® »+ 611]
x | Tor/AF
TE

Flows greater than 70,000

acre~feet/month:

Saolt lood = Flow of

{tons) Bill Willioms
River
(oere-Feat)

x 025 x | Ton/AF
T35 men

The average annual value
{1906-1982) is 44,652 tons. The
average annual value (1935~1982)
is 33,550 tons.

Salt Load Below Parker Dam. Data
for 1947-1980 were compiled from
interior's Progress Report No. 11
(1983). Data from 1935-1340 were
derived from multiplying the USGCS
flow data by the average of the
salinities at Willow Beach {just
below Hoover Dam} and Yuma,

4
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Arizona. The flow data were Data for 1981 and 1982 were also

described in the preceding section, taken from USGS water supply
papers. As quality data were
available on a bi-monthly basis,

salinity concentration data for
Sait load = Flow below x  Salinity Salinity months without qualitv records
Selow Parket Dom  Willow Beach +_at Yuma were calculated by averaging the
er Dom  locre-feat) R . A .
(tons) {mg/t) months immediately preceding and
following the month for which
x 1 Ton/AF there were no data. The average
L annual salt load is 8,184,017 tons.
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p PARKER DAM TO IMPERIAL DAM REACH
T ——————————————

The Parker Dam to Imperial Dam
reach of the Colorado River
consists of a major irrigation
district {Palo Verde)}, the Colorado
River Indian Reservation {CRIR),
two large wildlife refuges, some
municipal water users, and a
pump-storage regulation facility
{Senator Wash}. There are no
reservoirs along this reach,
inflows are the reieases from
Parker Dam; the terminus of the
reach is Imperial Dam,

FLOW MODEL

Inflows and outflows in the reach
are shown in Figure 9. Data used
for the flow and salt models for
this reach are presented in
Appendix 7.

Summary

The average annual reach gains

for the 1935 through 1982 period

in the Parker Dam to Imperial Dam
reach are 237,298 acre-feet. The
extreme range annual values are
654,816 acre-feet (1958) and
-187,802 acre-feet {1980}, (The
negative sign signifies a reach loss.)

The average annual flow entering
the reach below Parker Dam
(1935-1982) is 8,596,038 acre-feet.
The average annual reach gain is 3
percent of the average annual flow
below Parker Dam. The extreme
values are 8 percent and -2
percent of the average annual flow
below Parker Dam.

Flow Bc!aul

Colorado River
Town of Parker  Indfan Reservation
Consumptive Use Consumptive Use

Cibola Mational Consumptive Use
Wilglife Refuge By Other Decree Users
Cansumptive Use AZ and CA

l Flow at

Parker Dam

ymit: Acre«Feet

Phreatophyte  Parker Jam and Falo Verde Imperial Hational Senator Wash
Consumptive Use Goverrment Camp Ireigation District wildlife Refuge Dperations Lass
Gonsumptive Use Consumplive Use Consumptive Use

Parker Dam to Imperial Dam
Reach Schematic for Flow Model

Imperial Dam

Figure 9
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Methodology

The reach gains were calculated by
subtracting the computed vaiue of
flow at Imperial Dam (schematic
model) from the recorded flow at
imperial Dam (USGCS records or
synthesized data).

Flow Below Parker Dam. These data
are the same data used in the
calculations for the Davis Dam to
Parker Reach, described in

Chapter V, "Flow Below Parker
Dam." Records were completed
through 1982.

Cibola National Wildlife Refuge

Reoch goins =  Recorded - Computed

{acre~faet) flow at flow at
imperial Dam Imperiol Dom
(acre-feet) {ocre-feet]

The computed flow at Imperial Dam
was determined by subtracting the
consumptive uses between Parker
Dam and imperial Dam from the
flow below Parker Dam.

Computed flow at =~ Flow below
Inperial Das Pariar Dam

~ Town of Parker Consumptive Use

= Farker Dam and Govt. Camp
Conaumptive Jes

= C(RIR Consumptive {sa
« PYID conaowptive Uas

= Cibola National Wildlifa Refuge
Cotisunptive Use

- imperial Farional Wildlife Refugs
Consuaptive Uee

«  Senptor Hash Operations Loss

= Conpumpiive Use by other Decree Ogara
{acre-feat)
~ Phrestophyte Conmumptive Use

Consumptive Use, Data began in
1976 and are complete through 1982
from Reclamation's Decree
Accounting records. The average
annual (1935-1982) consumptive use
is 1,753 acre-feet. The analysis
considers the consumptive use to be
zero prior to 1976,

Palo Verde Irrigation District
[PVIDY Consumptive Use, Data
are complete from 1935-1982.
Detailed information in the
relationship of consumptive use to
diversion ratios is presented in
Appendix 8. Data from 1964-1982
are from the Reclamation's Decree
Accounting records. To determine
data for 1935 to 1963, a ratio of
consumptive use to diversion was
applied to annual data. Annual

- consumptive use values were then

34

distributed into monthly values
according to an average monthly
distribution observed from the
Decree Accounting records. The
average value of consumptive use
to diversion for 1935-1963 is
approximately 50 percent. The
average annual consumptive use is
341,566 acre-faet,

et



Chcgtet V1 Parker Dam to Im% rial Dam

Coloradeo River indian Reservation
(CRIK)- Consumptive Use, Data
are complete from through 1982,
Data from 1964-1982 are from the
Decree Accounting records for
Arizona and California. Data from
1946-1963 are from USGS water
supply papers. Consumptive use
for the reservation was derived by
subtracting the reservation's -
return flows from the diversions.
From 1935-1945 consumptive use
was considered to equal the
diversions, based on USGS
determination that no surface
return flow reached the Colorado
River during this period, The
average annual consumptive use
was 187,171 acre-feet,

imperial National Wildlife Refuge
Consumptive Use, Data for the
Imperial National Wildlife Refuge
began in 1966. Data are from
Decree Accounting records and are
complete through 1982. This
analysis considers the consumptive
use of the Imperial National Wildlife
“Refuge to be zero prior to 1966.
The average annual {1935-1982)
consumptive use is 89 acre-feet.

Town of Parker Consumptive Use,
Data are complete from 1035-1984.
The 1964-1982 data are from the
Decree Accounting records. Data
for 1935-1963 were synthesized
from population data obtained from
the town of Parker and assumed
the same average-per-capita water
use as the 1964-1982 period.

The population of the town is
known for 1958, 1960, 1970, and
1980, and is assumed to be

i constant between these vears.

Fopulation before 1950 was

. Users,®
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estimated from the pattern of growth
observed from 1950-1980. The
estimated 1950 population was
muitiplied by a factor of 0.34,
calculated from population and
annual consumptive use data from
1964~1970. The resuiting annual
consumptive use data for 1935-1963
were distributed into monthly
consumptive uses based on the
monthly pattern of consumptive use
observed over the 1964-1982 period
in the Decree Accounting records.
The average annual consumptive
use is 593 acre-feet,

Consumptive Use of Other Decree

Users in Arizona and California,

Lata are trom the Decree
Accounting records beginning in
1964 and are complete through
1982. Consumptive use of other
decree users in Arizona and
California is considered to be zero
prior to 1964, The average annual
consumptive use is 20,608
acre-feet.

Consumptive Use of Parker Dam

and Covernment Camp, Data for

"1972-1987 are from the Decree

Accounting records. From
1935~1971 this diversion is included
in the records titled, "Other

The average annual
consumptive use (1972-1982) is 244
acre~feet,

Phreatophyte Consumptive Use. The
consumptive use of phreatophytes, in
the Parker Dam to Imperial Dam

reach, was calculated according to

the Blaney Criddie method using
acreages of esach phreatophvte type and
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climatological data, An explanation
of the Blaney Criddie method, the
acreage for each phreatophyte
type, the monthly Blaney Criddle
"K" factors for each phreatophyte
type and a description of the
climatological factors used can be
found in Appendix 6.

Phreatophyte acreages for 1960
were taken from a Reclamation's
reconnaissance report
{Reclamation, June 1963).
Phreatophyte acreages for 1976
were taken from an annual wildlife
report (Anderson and Omart,
1977)}. The acreage data for 1976
is a total of the acreages given for
the Parker, Palo Verde and
Imperial Divisions. The 1960 and
1976 acreages for each
phreatophyte were piotted. The
acreages for the years between
1960 and 1976 were found from a
straight line interpolation between
the 1960 and 1976 values. The
acreages for each phreatophyte
from 1978 to 1982 were assumed to
be the same as in 1976,
Phreatophyte types that were
given in 1960 and not in 1976, and
vise versa, were grouped with
other phreatophyte types with the
same or similar Blaney Criddie "K"
factor. An overall density factor
of 0.56 was used in this calculation
(0.75 horizontal and 0.75 vertical}.

Monthly climatological data for each
year, between 1960 and 1982, were
used to calculate the consumptive
use,

Data for 1935 through 1959 were
interpolated between 1914 and 1942
annual values of consumptive use
by native vegetation (Water
Supply, 1952: Supplements | and
T, 19631 and the 1960 arnnusal
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value of consumptive use calculated
above. A graph of this curve can
be found in Appendix 6. These
annual values were then
distributed according to the
average monthly distribution
observed in the 1960 to 1982 data.

The result of these calculations is
an average annual value for
phreatophyte consumptive use of
404 540 acre-feet (1935-1982).

Senator Wash Operations Loss.
Senator Wash is a pumped-storage
facility which generates power and
partially reregulates flows between
Parker and imperial Dams.
Operation began in 1967,
complete through 1982 from
preliminary Colorado River Basin
Operational Data, Reservoir
Elevation and Contents, compiled
by Reclamation. Consumptive uses
were calculated by subtracting the
flow during times of generation
from the flow during times of
pumping. The Senator Wash
operations loss is considered to be
zero before 1967. The average
annual loss (1935-1982) is 18,908

Data are

" acre~feet,

Flow at Imperial Dam. Data from
1941-1980 are from interior's
Progress Report No. 11 (1983).
From 1935-1940 and from 1981-1982
data are from USGS water supply
papers for the gage, "Colorado
River Above Imperial Dam,
AZ-CA," station number 09429490,

SALT MODEL

The inflows and outflows are
shown on Figure 10,




Chapter VI

Parker Dam to Imperial Dam

Town of Parker
Consumptive Use

Salt Load l

Colorade River
Endian Reservation
Salt Retention

Tons Resmoved
by Phreatophyte
Conceatration

! S21t Load at

mﬁ:?;ul Imperial Dam
Parker Dam and palo Verde
Government Camp  Irrigation District
Consumptive Use salt Contribution
Parker Dam to Imperial Dam
Reach Schematic for Salt Model
gnit: Tons Figure 10
Summary Methodology

Average annual reach salt load
gain in the Parker Dam to Imperial
Dam reach is 319,865 tons, The
extreme annual values are
1,262,364 tons {1958) and -256,695
tons (1980}. (A negative sign
indicates a reach loss.)

The average annual salt load
entering the reach below Parker
Dam (1935-1982) is 8,184,017 tons.
Average annual reach salt load
gain is about 4 percent of the salt
load entering the reach. The
extreme values are about 15
percent and -3 percent of the
average annual salt load entering
the reach.
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The reach salt load gains were
calculated by subtracting the
computed value for sait load at
Imperial Dam, from the recorded,
or synthesized, value of salt load
at Imperial Dam.

Solt lwad goins = Computed -  Recorded ot
{tons) salt load synthesized
’ ot Imperial sait load at
Dam Imperial Dam
{rons) {rons)

Salt Load Below Parker Dam. These
data are the same data used in the
calculations for the Davis to Parker
Dam Reach, Chapter V, "Sailt Load
Below Parker Dam."
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Chapter VI

Parker Dam to Imperial Dem

Parker Dam and Government Camp

Consumptive Use. Records are

complete from 13972 through 1982.
Data were computed by mulitiplying
the diversion to Parker Dam and
Government Camp from the Decree
Accounting records in acre-feet
per month by the salinity of the
Colorado River below Parker Dam.
Before 1972 this use was included
in other uses. Prior to 1972 this
calculation assumes a value of zero
for this use.

Patker Dam amd =
Govt. Camp
Diversion

({tons}

Parker Dam ond Govt. Camp
Diversion
{ocre-feet)

x  Salinity of Colorado River
below Porker Dam

x 1 Ton/AF

The average annual consumptive
use is 237 tons (1972-1982).

Town of Parker Consumptive Use,

Records are compieted from 1935
through 1982. Data were computed
by muitiplying the diversion
{acre~feet/month) to the Town of
Parker from Chapter VI, by the
salinity concentration of the
Colorado River below Parker Dam.

o

f
i
E
:
%
:
H
i

Salinity x 1 Ton/AF

Townof = Townof x
Packer Parker of FI875 mai
Oiversion Siversion Colorude
{tons} focre-feet} River below
Parker Dam
{mg/1}

The average annual consumptive
use ig 536 tons.

CRIR Salt Retention, Records are
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complete from 1935 through 1982, A
detailed discussion of the salt

load and retention calculations is
presented in Appendix 9.

Data were calculated by
subtracting the CRIR diversions
from the returns, Diversions and
returns were supplied by the
intensive Salinity Surveillance
Program (iSSP}, a Reclamation
program currently underway to
measure Colorado River Salinity
below Parker Dam,

Data were analyzed from 1968-1982,
and the salt diverted and returned
to the Colorado River was
calculated on a monthily basis.

The CRIR was found to return less
salt to the river than it diverted,
and the difference was entered as
a loss of salt in the reach.

Annuai values prior to 1968 were
caiculated from the monthly wvalues
(diversions~returns}. Annual
values were divided by the number
of acres irrigated in each year to
yield salt pickup. ({In this case,
salt pickup is negative and is
referred to as salt retention.)

Annual salt retention values were
then plotted. The absciute values
of salt retention increased with
time. A straight line relationship
between calendar year and the
annual salt retention data was
assumed, Salt retention values were
then extrapoiated back in time until
the value zero was reached,

There are no data to indicate that
CRIR ever contributed more salt to
the Colorado River than It
diverted: therefors, It was
assumead that an inflow equals

Nl gt
it
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outflow situation (salt retention removed from the flow system was

equals zero) was a practical limit, assumed to be equal to the water
consumed by the phreatophytes

The average annual salt retention is times the salinity concentration of

14,641 tons, that water.

PViD Salt Load. Data are ﬁ;ﬁﬁ;ﬁib’ : w“f;;ﬁ:ff)ﬁ by phreatophytes

completed from 1935 through 1982. (tens) ¢ Flow be

A detailed discussion of salt X Average o o B

loading calculations is presented in (mg/1)

Appendix 3. x 1 Ton/AF

Data were calculated by

subtracting PVID diversions from The average annual value is 402,395

returns. Diversions and returns tons.

were supplied by the ISSP and
other reports and studies for the

1968 to 1979 time frame. Salt Load at Imperial Dam. Data are
: complete from 1935 through 1982,
__ For values prior to 1968 the total Data for 1941-1980 are from
 annual salt pickup by PVID was Interior's Progress Report Mo. 11
/ divided by the number of acres (1983}. Sait load from 1935~1940
" irrigated in each year to obtain a was calculated from the flow at
unit salt pickup value in tons per Imperial Dam and the salinity
acre. These values were plotted concentration at the Colorado River
and extrapolated back in time until at the Yuma gaging station.

a vaiue of 2 tons per acre was
reached. It was assumed that a
maximum value of 2 tons per acre

of salt pickup was a usable value ?;*;xf‘g;m = F‘?:“‘%;m‘d Dom
where no other data existed. This {tons) :

x

salt pickup value was then applied
to the historic irrigated acreage to
yield an annual salt loading to the x 1 Ton/AF
Colorado River. These annual .
values were divided into monthiy
values according to average
monthly distributions calculated
from the 1968-1982 recorded data.
The average annual salt pickup is
124,255 tons.

Salinity at Yuma
{mig/l)

Data from 1981 and 1982 were taken

Salt Removed From the Flow Regime from USGS water supply papers for
by Phreatophytes Concentration. gage, "Colorado River Above

. For the Parker Dam 1o Imperial Imperial Dam, AZ-CA," station

. Dam reach, as in the Davis Dam to number 0942949¢. The average

Parker Dam Reach, the salt annual sait loading is 8,210,508 tons.
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Reach Flow Gains and Losses Between Lees Ferry

Lees Ferry to Grand Canyon
Flow Model

Gage and Grand Conyon Gage
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EAT,
11,
ey .
650 .
271,
+230.
1337,

25485,
HWEs7 .

2387 .
30,
492 .
16T .
TIH.
637
13%3.

EITT N
(3310

TTg.

NOV
584
S8
-3
2440,
0683,
9%,
398,
1788,
598,
1847,
13%0.
9%
833,
1250,
L1
1280,
11314,
2087,
1279,
§249.
FARE N
A0,
246,
1od.
t821.
107,

1038
1098,
1091,

Ganl
157%.
13%2.
138,
1A .

13V

DEC
1721,
1045,
1048,
1908
045 .
oS,
045,
LLAT R
1230,
4TE,
330,
84,

1470,
22%%.
Tl
31y,
1281,
1806,
138,

1357,
1698,

1163,
1192,

1870,
F1:3¢ N
4268 .
1224
s,
139%
1981,
T8,
tady,
343,
4%,
383,
8§76,
100,
218,
4TE,
BT
S8y
8%

133,

TOTAL
19843,
0817,
V73990,
26432,
292%9,
2630,
20793,
9228,
18267,
tH169.
0281,
118,
§7%22.
19700,
18814,
1997Y .,
16189
1TARS.
i7876.
AG 189,
16337,
4598,
15826,
JAEL
20812,
1OIRg.
JBGEE .,
1YIRY,
11488
17380,
JEARE
18202.
IHBEE,
33400,
28248,
Ji0a%,
808,
21824,
14290.
21003,
2243y,
22674,

thIan, .

9724,
13802,
15233,
17488,
@y,
tRAKT,
14887,
180,
FL LT
27624
LTSI
tA308
26513,
1608 1,
20132,
13184,
ERE4D
468,
229%¢.
239832
IRI94,
4540
194530,
B7E2.
00T .
tABOR
15T,
g4,
9212,
03ee,
FE42%,
41861,
TAAET.
1TET4 .

i+ = N




Inflow from Blue Springs

YEAR
1904
1907
0N
1909
154G
1911
1912
1913
19 1a
19 S
516
197
1948
1919
19230
92y
1923
1933
[LT71
192%
1946
1827
1978
1979
1930
1931
[ b
1933
1934
1935
1936
1937
1934
939
1940
4y
1942
1943
944
1948
1946
1947
Te48
1949
1950
19581
1852
1953
1954
- 955
1986
957
1958
13-1.1']
- [3: -1 ]
[3:2-3]
15 F o
1963
964
198%
196§
313
1965
198Y
B0
gt
a7y
197
1974
HTH
1978
1977
3-2¢ |
1979
1980
148 ¢
1952

AN FEH
A, 13542
1I843. 13%43,
13542 . 13542,
%47, 13842,
3b42. 13643,
12843, 13542,
13%42 . 13542 .
13542, 13542,
138437, 13542,
13543, 13%43,
1A5A7. 13542,
13542, 135432,
13%42, 13%43 .
138542, 13542,
13542, 13542,
35432, 13542,
$A54%. 15843 .
13542, 13542,
13547, 135437,
13842, 13842,
13543, 12847,
13547, 13543 .
1A%47, 13543 .
138437, 13543,
13542, 13%42.
13942, 13542 .
13542, 13542 .
13543, 13542,
13843 13842,
135432, 135432 .
13543, 13542,
13442, 13542,
13542, 13542,
13%437 . 13542 .
15%47 . 13542,
13%42 13642,
13542 135432,
1AG4T . 13542,
LT 1A,
13542, 13842
13543 . 13542,
13843, 138432,
11542, 13842,
13543 . 13542
13542 +I%42,
13842, 13542,
13542, 13542
138432, 13542,
13542 135432,
%42, I3%42.
. 135432, 13542,
3542, 13843,
13947, 11542,
$3542 . 108432,
13447, 13542,
13442, 13543,
13542 . %A,
13542, 13842,
10542, 13%4%.
13%432, 13543,
13547, 13542,
10842 . $3542,
13842, 13542,
i3E&Y . 13542
tI%47 . 19%42.
3542 -7 -
13543 1IN4AY,
13547, 195432,
135472 . 13842,
13%47 . 1547,
L5547 1354,
A%43 . 1843,
13543 1H%4T.
13547, 13543,
13847 . 13%42
13647, 13542,
1A% 1842
AVERAGES
Eres T CHAZ

MAR

13%a43.
13047,
13542,
13847,
13542,
INBA2,
135437,
138432,
13542,
13547 .
13542
13542,
13542,
13847,
13843,
11%42 .,
139432 .
13543,
12542,
135437,
13942,
195432 .
13543,
135432,
12847,
13542 .
13543,
13542,
1543,
13542,
135437,
1542 .
130542,
13%42.
13542,
13842,
135AT,
IS4,
13%432
13843,
tANAT .
13847,
13543,
138417,
359432
842,
3542,
[} 3
3%47,
123543,
13%43 .
19%43.
13543,
13842,
13843,
13542
1F%AD,
13549,
13542,
13542,
3547,
13842,
13542,
1¥542 .
13842,
13%47,
13847,
3543,
13542,
19542,
13543
1a%e,
%47,
13542
15%43 .
1AN4A2.
1547,

TAAZ

WINTMLY PEICENTAGEY

&3

&.2

. %

APR

13542,
3843
TI542.
13543,
105432,
A%ed
13543,
13547,
Y3542 .
135432,
13843,
13842,
13543,
13543,
13542,
ey,
13542,
13842,
13842,
13542,
13942,

tIMRE

&3

MaY

135432,
13543 .
3542,
13543,
13543,
13542,
13547,
13543,
13%43.
t3542 .
13543,
13547,
13543,
$9542.
13543,
135432,
135437,
13842,
135432,
13542,
13549
13547,
13847,
13543,
13547,
1084%.
13942,
13542.
13542
138432,
13547,
3542,
13542,
13542,
%42,
13%47,
138437,
$a%4%,
13%4%,
13543
12542
13547,
13542,
13542 .
13543
135437,
13542,
13547,
3542
13843,
13542 .
12542,
14942,
136437,
19842
135432
13543,
13542,
[33.25-
13847,
13543,
T3%42.
13047,
b L
138432,
ta%42 .
135432,
3175
35T 3-8
tX547.
13843,
13543
13%47,
13%432,
13547,
13547,
13542,

$3B4Y.

.3

13547
135432,
1354%,
13542,
159542,
Ak T
135437,
19442,
13542,
1354,
135437,
13543,
13%42,
13543,
12542,
13542,
13542,
195432,
13543,
13947,
13847,
15542,
138432,
138472
12%42.
13542,
3943,
3542,
135432,
13543
13547 .
13542,
13543,
A3%4T.
19643,
13542,
12542,
A3%542,
13542,
13543,
13842,
13843,
13547,
13847,
t3542,
3542,
3542,
FFSAT .
tF547.
13842 .
13442,
$3842,
13542,
3942
13%42.
2542,
13543,
13%42 .
13482,
13542,
17542,
31030
Ll - 202N
NGET .
3843,
642
13847 .
%42,
13542
13542,
154,
TIHAT
TI%NAZ
-2 -
5.7 & 0
13%aT .
TA%4T.

<52 0

& .3
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WL

13547,
13843,
135437 .
13543,
13542,
13542,
13542,
13%42.
13542,
13%542.
19542,
13542,
13547
13542,
14842,
13542,
13542,
13542,
13542,
13543,
13442,
13942,
19%43,
19542,
2L 25
135432,
3842,
543,
13542,
135437 .
19542,
1354%,
13%42.
13%42.
13542,
13542,
135432,
13545,
135432,
13542,
135432,
13847,
13542,
2223
17%42.
13543,
13547,
13842,
1I%42,
12542,
0542,
13547,
%47,
13542,
tI%e3,
135472,
13547,
13542,
535497,
105472
14%47.
(312 09
13543,
12242,
%A
LrIB4Y,
13542,
135EZ .
TINAT.
1HEAE.
13%42.
1842,
13542,
13842,
B4R .
[ 25
1ABAE .

[peiL 4

&.3

PETEO

1-3

AUG

19543,
1353
13542,
13542,
13542,
13842,
14543
+35432,
1542,
13R42,
13R43.
13542
1842,
13542
13542,
13542,
13547,
ti5A2,
13543 .
13642,
13542,
13542,
13%42,
£3542.
13587,
3547,
13542,
13542,
13542
13542,
TANAYL.
13543,
13%42.
1348432,
13542,
10542,
13542,
3542,
tISAZ,
13442,
13542,
tIN4T .
3847,
§3542.
13542,
13542,
135432,
19942,
13547
135432,
13642,
13542
13547
13542,
13847
13545,
135432 .
135432,
135437,
13%4%.
13543,
13%43%
13543 .
13542 .
13547,
13843,
138472,
13842,
[hes ¥ + 0
3542,
tFRAY,
L 25
13543,
TRRAT
1354,
1. 200
3525

$EG4Z .

£.%

ACHE -FRET

sEp

13542,
10%42,
12542,
13%42.
13%42,
13542,
19542,
13542,
135437,
13542,
15%43
15542,
13%a2
1I%4T.
13542,
11543,
1I%a2 .,
13547,
13%42.
138542,
A543,
13%42,
13%42,
12542 .
13542,
13542,
13542 .
13542,
13542
13542,
13542,
3542,
TIh4AT.
13542,
£9542,
13543,
13543,
195432,
13542,
125437,
Ta%ag,
13%42 .
134942,
13542,
13542,
13542,
TI%42.
ELITR
€354,
£3%542,
13542,
13843,
13542,
135432,
13542,
13542 .
1542,
t3842.
13543 .
L. T
LR TN
13542,
£3%47
LEi-Ti-
(32 25N
%4
%42
[T
15%47.
13%42.
13542,
[E-1.75-
13%4%.
(LT
13%542.
1a%ag.
1 IEAE .

8]

acT

13547,
TI%AT .
13%42 .
135432
1A
13542,
13542,
130432,
13%42 .
13542,
12%43 .,
13%42.
13842,
13547,
13547,
13%42.
135842,
13%43,
13842
13%42,
13%47,
13547 .
13842,
13542,
13542,
13%42 .
13543,
13542,
TINA2 .
13542,
13547,
13%47,
43543,
13543,
1IB4Z,
13443 .
13542,
tA%42.
13542,
12842,
b L L
tI%A2 .
13842 .
13542,
13542,
13542,
128543,
$284%,
{3547,
TAS4Z
13843,
13542,
13842,
12842
135432 .
130%42,
13542,
19%42 .
13542,
13542,
13542,
13543,
13%42.
13847
1A%4F .
13547,
13%4%
13842,
tI%42 .
1ARAT .
1A%42 .
[2e5. 2 -0
L. T2
2.2 500
13847
2. 2 3
FFEAD

kb L

NOV

%42
(=2 2
13%42,
F3%eg,
13542,
%82,
12542,
i3%4Z.
13%42
53542,
13842,
i3%42,
13547,
13542,
13%432.
13542,
13542,
13542,
13%42,
13543,
11543,
13542,
19543,
13842,
13542,
13542,
13543,
13542
13542,
13543,
13843
LT
135432,
t3%43 .
3542,
13547 .
13547,
13543,
13547,
13542,
13%43.
1542,
13542 .
15842
13547
138432
13542,
TR
13842,
3843,
19542,
15543 .
13542,
13847,
12847,
13%42.
1A,
135432,
{3542,
13542,
542,
135432,
135472 .
13543,
154
13542,
(3547,
13547,
4R,
3647y .
13547,
[ 25 3
13%42 .
13%43 .
11542
13547
13542,

¢ FRAZ,

Lees Ferry to Grand Canyon
Flow Model

oe

13847 .
13%42 .
13547,
1a542 .
135432 .
13542,
13543 .
13543,
13547,
13543 .
13542,
1354%.
13543,
ta%al.
3542,
13542,
135437,
13542,
135432,
tA542,
13542,
13542,
13842,
13%43.
+3%42.
13543,
13542,
13542,
13542,
13542,
15542,
13%42.,
+3%43.
13542,
13542,
13542,
t3542 .
13542,
13847,
135a2,
1984% .
13543,
13%437 .
135432,
13842,
1542
13542,
10%43 .
135432
135437
13842,
13542 .
13543,
135432
14547 .
13847,
19%42,
13%4Z,
135437 .
13542,
13542,
13542,
13542
10843,
13%42 .
F354% .
TI%a%
%47,
(L7
15547 .
(171 N
Ehn 2. ¥ 0
tIRAD .
tA%AQ
13842
13542
13%43,

iRei T 3-8

TOTAL

162504 .
16804
16 2%04 |
1621504,
82504,
163504 .
162504 .
162%04 ,
tHIBOL .
HE3%04 .
162504 .
163304,
162504,
182504,
1RI304
162508,
153504 .
162804,
1RIN04 .
167504 .
H280s,
152504 ,
162504 .
162504
163804 .
162504,
183504 .
167504
162504,
162504 .
1825904 .
162504,
162904 .
162504 |
16504 .
163504 .
1624504 .
163804 .
HE IS0 .
(L 151 DN
tAIR0A .
HEISO4 .
161504
182%04 .
52504 .
143504
HRES0A
HEFHOM |
62504 .
1EIN0A .
62804 .
L5TROA
82504 .
iS2%04
1624504 .
163504,
162404,
162504 .
162504 .
15204
162504
162504
162504,
152504
TRIE04
18504,
LG IH0M .
HEABOA
HE 5G4
82504
53504
52804
167504,
1BINGA .
RS04
HEIROL
{RIRON

R RO
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Lees Ferry to Grand Canyon
Flow Model

Inflow from the Little Colorado River

TEAR JAN FEN _ag ARG WA ¥ SUM B, AUG SEP asT NGV DG TotaAL
906 10000 100G, J100G. 9000 000 00 . 14000 . 3000, tRO00 . 2000, JOOG . 4000 . HAR00Q,
3 0y 10000, 1500G . 31004 9000 OO0 2000. 1000 35000 SB00C . +2000. 3000, OO0, 135000,
908 10000 . 15000, 000 . IWO00 . SOGG 20040. 1000 1000 HOOG . S 3000, 000 4000 . 500G,
13049 OO0, 15000 . 310G, JYOCC. 9Q00 2000, £ 1000, 31000, 18000, 12000 . 3000, 000 . tR%O0G.
e OO0 . 15006 . F100G. FV0CD . 000 2000. 1000, 21000 18000 12000, 3000 4000 . 18500Q .
1911 10000 . 15500 . J400G. 90040, 8000 2000, 11000, 100G, 18000 . 13000 3000, O, 185000,
1912 10006, 100G 31000, 39000 SO0G 2000 11000, 31000, tROGO 12000, 3000 . 4000 . 15000 .
1913 10000 15000, 1000, 39000 . G . 2000, 11000, I10G0 . 18000 . 13000, 3000, AGO0 . 185000,
1914 10000, 15600 . 31000. 39000. SO0 . 2000, § 1000, 31000, LEGO0 12000. 3000 000, 185000 .
98 10000 15000 . 31000 G000, 2000 2000 . 11004 31000 HRD0G . 13000, 2000 . 4000, 185000 .
AL-AL] 100300, 15500 . 31000, JIW000 B000 . 200Q. 11000 . FHO00, 18000 . 12000, 000, 4000, TRE000 .
1947 1OD0O0 . 18000, JHOQ0. IB000. SO0 . 2000 1 HIO0. fals v+ 1RGO0 . 12000 . J00G . 4000 . 185000,
1958 OO . 15000, I 000, FI0CO, SC00. 2000, 11000, J1000. 180600 . 12000, I00G . 4000 . 185000 .
19149 Q0D 15000, I 000 9000 . 9000, 000, 11000, 31040, 18000 . 13000 . 30006, 4000 . 1B%5000 .
1320 OO0 15000 . 31000 . 39000 000 2005 . 11000 . 31000, 18000, 2000 300G, 4000, 125000 .
9t Q000 . 150G, FI000. 19000, SO0 . 20006, 000, R 8000 . 120000, 3000 . 4000 . 185000 .
922 10000, 18000 . 31000 IR00O0 . 000 200G . 1000 . JEO00. +BO0G. 12000 . 3000. 4000 . tBH000 .
923 10000 . OO0 . 23000, 39000 . /OO0 . 2000.. 11000 . T 00, $8000 . 12000 . J000. 400G . 185000
1974 10000, 15000 . 31006 9000 00G . 2000 . 14000, 31000, 8OO0, 12000 . 3050 . 4008, TARSO0 .
915 10000, 500G 31000, 39000, $000 . 2000 1000 3000, OO0, 470, 3962, 23%6, 178188,
1928 Ta8. 2. 20304 . G20I%, 11882, o, A8, 5792, 51425, 312, 934, BO% ., 187700,
927 INOG . S8789, BI183, 25159, 362 40389 272433, 22632, 1288 10, 412, 0. a. AT5044 .,
19328 218, 18837, S8R0, 8068, [+ 2439, $478. 3194, . 7T, 04, 10 1680,
99 302, 1271, 48790. 170493, 37 G. 108240, 121088, 102368, 13007 . LI 220. SaJE8E .
1930 AT6. 1274, 24748, 294%3. 503, G. 53301, TAT2Y, S804 . 0. a07. A58 19AG 1T,
1931 o84 . 13429, 31979, t49832, 13377, a. 29264, 56 180, 17158, 15210, tHATS. T4T2. 214480,
1932 10068, {68807, 161162, %182, 10082 Q. 2372, 298 . FE00, 1798, 0. 0. 460841,
1933 G, 7818, 27488, 19558, 11363 o. et 2127%, 044 33840, 37, Oun . 173279,
1934 ag8. 581, 1582, $353. 4} tasa. 1974 22688, 8013, O. a, Q. 899l .
1908 20696, 20889, 41507, 7556, 2808 . . 501, 58430, 23586, 597, Q. 818, 2348458,
1936 399, 4149, FAERT $a88e. 53T, a. 3922. 49E9E, IEETE. T4, 5118, a. 181498,
1937 0. 127040, 12t734, 27O, 494 Q. 6319, 1762, T263. 8818, Q. F1 JF244,
ta3e Q. 1082, 140668, 4592, o, -3 0. 12048 19483, 0. a. o. 1TTAAL,
939 20, 1477, 373TT. 43837, . - 0 0. 2TRS, 4217, G. 0. 0. 89797,
340 604 . 5554, 14526, TO46 . Q. a. 13180, 45658, %6298, ried. ir 9188, 31384, T4,
1941 $2084. #2098, 1500%2, 118104, 471N, 4087 . FO0T. 960, I8, 28018, 087 29468, B42956 .
1947 T0949. G807, 851, S537. S28%, o. Q. 13, 0. 438 . 382, 0. T2t
1942 6. 1110, $B1a7. 137432, Q. 0. G t8 508, 13993, AR7, 0. o. 1 HOE2S .
14k o. 94 . F46R%, 18658, 28848 . . 0. G, a0Te, 127, 813, 934, 1432%1.
1948 244, 8998, 200 373, 21281, o 0281, 39087, 438, o. 0. 180. 160822,
1948 A46E. 2485 . 4000, 192, . a. OIS, G, 19, %37 . 13705, i3, 1a§758,
1947 IB94, 967 6990 502, 1649, . 0. tHausd. 20188, T8IG, 10, 1%, 221873,
1948 330%. [ L1~ 3% 9083 . aring, a87. Y9, 5242, 20187, 607, aday, 2176, 97, t32659 .
194G 8337 13841, 9T 14k, TraseE. &011%, 1586 . 11758 41373, 0T as, 211 % %2, 30. 185353
1980 8. 14308 . 14888, AT, o. 0. 1890. 998 . 1676, o. 2. o4 40401,
1953 152 14, 0. A84, 1913, . BT, 25269, 1THIS POLE, 103, 147, 59388,
1942 124748, 0193, 12943, 131343, 21071, 158, 813, 586, k3i A 14, ABS . A9 J4THEA,
1983 1Az, 422, 5307 . %73%. Q. G. 14504, 5054, 37, o. 130, 27, S4430 .
1954 L} 26, 1IN 20300, 136, 270, 37863, £287. 946, 4188, LI 3. te385Y .
185s8 13, 176. 4T3 . 22. [+ Inis, TEIE . +IN00. auss, Q. Q. &% . 1390,
19486 12t 1054 . 5173, 1234, 7. . 1980, #6494, Q. 0. o. o, 19273,
1557 I173. 40876, 25748, 1998 . 87, a83. 4164, BI4T3, 9284 . 12837, 12423, 1264, WIATY,
1958 307. 4904, 312%6, 44838, 1419, 155, sae, 23089 . J4417. 10813, §3. 29. S1a4.
t9%e 128, 80. 1890, 7394, a. 49 o8, 35588, 64, 5581, J4THE, 19007 . 100792 .
EQ 18197, 8316.  8847&. [E 1.5 0 24, 13, . o. ANz, G148, 8O 124, 143218,
t98 ¢ T3. 3. 2278, LRI 31 a. [ 708, G457, S268. %310, Ires. 6. II8I7,
947 93, LL TN RO, RSE4Y, TIRY. . . 187, 631, 4498 FE3T 5Y, 16 1308,
943 4. 139, 308 . 11%3. . G. Q. 413%6. 49933, A, 880 . Q. 0N,
1964 o. [+ 8 . 7190, IR0, B0, agas 1018848 2020% . 549, Q. 9. IEROT4 .
1965 d2tay, 13214, 14949, 87882, 18872, o, 20817, Qe 20969 . 416, 918, 24454, F841TE,
1986 55868, AT34 GE4T7S. 189514, TI. Q. 976, 11508 . PEE13, A%24, £3. 3014, 206242,
1967 50, 4K, B 1204 . Q. 803 . 21743, 57292, 48877 450, a. 17, 183404
1858 3901, 40261 . ADO8L, &7147, 12210, @, 6874 33980, t, 5188, [R50 a. 214870,
1869 28803 1811, 17m8%, ATTA, 401, Q. 13940, 1874, 22T, s553, 430, [ ta41343,
1970 3. Q. 5278, a6z8. . Q. 729, 1ISRT . 49%23. 679, 4. 87, T4N87.
19714 48, 5. G. a. o. Q. $30. BO%4 1, EITY, THAGO. 8082, 28209 . 86816, -
1973 69085 . ¥32. . & <. t82. g S1u6 ., 1476, IRTTIO. 1240, 540%. 299130,
19773 1INE . 2476%, L1 23621 PTG 1865, 9. 0%, [T Q9. o, Q. 5195948,
1874 658, 82. 8080 . 39949 a. o H644 ., 8042, IBGE . 11020 + 1850, 3. L1134,
1378 12. 3. 180, II7T8G. £190. 0. GBEG. w79, B IG . 7T, 2. a92. 90833,
1978 142, t249G, tTAYG, I8RO0, 9730, a. Y10, 402, TG, 5059 . 17. . 101678 .
3 3330 560, %, 5000 3. . sERED, 6160, THTG. 8020 sO%. S8 . TSRS,
1478 803, $260, £9%200. 4H0T0. 2280. W2, 2. F43. (2T N TIIF. IS4, HONaSE TR LR,
ry7d (LTI A5TTS THSHL. TRETO0 . F1984, 3G, G. FOH4 . 3. WY 1868 . 3RS LTSN
980 BZ39, LTOTE. ABTAT, 4I%3, 38853, 9% . e A8TY 4699 . G, Q. 9, I2663% .
T9E ¢ 6%, 3. Lk 11 FE 6. T, FORLS 515%, 13091, 28010, 41, e GR8483 .
12 )3 FA2T . 21T, TYiAZ. FEA. Fai . 00, 474G, IS8, 20%. J4u9. N3 IAIBR4
AVERAGES .
[3XT-9 TGB9F . AT, 2. 2313 TS 9947, 39196 12l TN TN TARCG, 538, Y82,
HIRTMLY BERUINMTAGES
K. .8 -] 2.6 iB %.% .2 5.3 .7 % % i.8 3.8

THE AVERAGE ANNUKL [NFLOW FOR THE PERIDD (906 70 1942 13 {9FN2G. ACRE-FEET
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Lees Ferry to Grand Canyon

Flow Model
Flow at Grond Canyon Gage
YEAR AN FEB T MAR APR mAY JUN du, ARG SEP ocT NOV DEC TOYAL
1963 181760,  FITISIT.  LOIOUS, TSN, TAYOS. 147810, 07917, §$13037. 121688, 11291, THO28 . TTATE. 1639099,

1984 Tad44, 236647, JBI4S8. 198583, 356080 T6TOL. g4t58. 286536, 19089% 94827, 370718, 4127¢1, 3S68314.
toEs GOTRDE. S3I9IB0. SETH0E, 1391390, 1287878, QEBTOT ., TIAIIB. 879786 16014, 1% 144, S12308 . SBEI2. 11T TEEDY,
Vs6  GS2B617. 22778, TiS186, BG4E08. O T40E, TOLALT, £97894 $92585(, $33612. S6E%65 . SEQ44T. SR04 . AZ2900%.
1RET  SARTO4.  BEITI1. 704042, $O0937. B 1454, 711089, 692978, TEH823. Ti2870, AR . agE A, sgTHi%,  BO32870,.,
1968 EBE%42. S13059. S00I9I. tOYTEIE, S7%82%. 35303, 864518, 178370, STATAT, GASA5S . S$75382. SE4ESt. UBLLTY.
1969 627794, SOBESO0.  TIETU4. 227088 . TORTIG. 269983 . gen6%4. 002263, B4 1996, 62231, TSC9s3. 221959, FE43388.
1870 TET9S1. 493730, sOHEQ, 9874, G460 . 821169, B1aT23, 79TH0OE . TSB3I0N. S4148%1. AB2645, £959739. 8500248,
1871 SAEO4, AZIV20. 44799, 1000279, G33394. A6 148, 922781, 43266 . 820874, STETSS. TREQ6 L. 994269, I5ASIHD .
1972 BAOB4E.  45507R. 383843, TITY. SHINTA. BOG195, ariIel. VPRI 944909 . G167, TIOIIR,  1OSSINS . BTBAI0O.
973 1221000,  RITITE, 1204860, 1918061, Basasy, TTi148, &70840. 885801, 440441, 55786 . 444978 284297, 9829574,
174 ATERAG.  J26452,  4TATAG. S06836. 815942, $32443, 1204638, 1224640, B28310. 608982, TAQ242, SB21TE, 9114979,
1978 AOIEES.  96%5077. 48170, B04564 . GLIT G, GOAPIA .,  IEETST. 1028705, 981948 . GABTOML . Sd 1349, 533698, 920368,
1976 YNBSS, TASATY,  T12097. apls2a. 079133, TS9RTY. S06719. TRIAGO. 282727, #1907 V02691 . BIRBES, 9643959,
1977 017635, AATOVI.  499T7EN. 189168 . 130139, 472083, H8T7E94, TIa%14D, 9rsseL. ALBBOG. 187199, VOISR, 1498412,
1978 §303Zt. 591480, SR408. 404334, S50%143, 765829, 697200, 0RI0AE. 114560, 70T 18, TZ1T96, HOB4S368. 9221007 .
1979 (086987, 830848, JtEOE, SO0080 . EDT972. 631943, s%YTES, 1079429, TOIFOD . G887, 13433, STA8S3, A6EDEETT.
980 B9UTSS. H0T8L3.  870840. 944578, A8TRO4. 1463728, tSG1808.  132IBAT. 1019946, ThaniT, 824708, TARIIN. 11707334,
ol Ti89%6. S16916. 4TTAT4, 481514, 543066 . $20014, 842392, SOE 340 &82%23. &4 4325 $85232. BIN8I9 .  TAARI80.
wWEd  $2080%.  TIS3S0.  SasBEeY. LLill L g4210%. SAGTON . 25841, S847T4. 671160, TH202%. 941390, SagT%e. 9uIs187.

AVERAGES
TITTAT. S5S008. BOINWN. TIINN. 444338 . 18803, #20754. /7 tR0S. 732987 . 0071, S3a8A3, saVrO8, 851260%.

MONTHLY PERCENTAGES
2.3 8.5 .. & .0 9.4 %% 9.5 6.4 2.4 1.0 T.2 E

THE AVERAGE AMNUAL INFLOW FOR THE PERIGOD 1943 TO 1983 ts 8617608, ACRE-FEET
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Lees Ferry to Grand Canyon

Salt Model
Reach Salt Gains and Losses Between Lees Ferry and Grand Canyorr Gage
YEAR JAN FEB MAR PR MAY AN ik G b1 ot v OEC TOTAL
1963 1586, %088,  -24481, ~3000% . “BTHT. 41704, ~B71%. ~33027. IS4, 4439, 1374, 372N, - 172639,
1984 «3180. 19389, 15193, 478832 48364 . T83, $TAS, = 12044 . 22708, 4882, - 14519, ~14830. 148440,
1948 14801, TORRG, 545, 32070, 125912, -S1824. 185800, 33747S. 29989 140832 . -G434 . 5313, AR00%9 .
1988 ~85374. anz27r. FAE%E. 1448, £9%549 883, A200% . 39323, -490. 11383, - 13448 . J8A97. 1oa597.
1947 29742, 15451 1484, (2 v 201G, = {4408 . S4T14, - {883, BRiAC, A%887. 14797 3687%. 04187 .
1948 23930. 34870, 2843, 48233, L3+ 1N 13338. TEA2S, SO7T1%, o2t 3213 BO843 -29383. 415087 .
131 19349, TITIT. 8174, ~§584 J€438, A8, 45887, 42179, %3892, ~10901% . -9854, -BE80, 266628,
1970 35220, 28922, ~SG88 . -29998. 38220, 3804, 11853, 18074, i i B 5018, - 15919, ~ 39333, aoN4S .
1973 1a81. ~38921, 44999, 121408, ~38838 . -I9703. «1Y7188. 20898, e8393. 51297 TINT. 32187, I0BEO0 .
1972 4580, TS006, -13884, ~ 485, -21378. ~3183. =800 . ~13201. 0993, 1TUNT . 23332, -+ 182 180824,
1913 40889, 48870. 302958, 8880, 4229 . “ {ET54, ~30393. 15200 o898, HQIsY . 1742%. 88742, 114098,
1974 -217TH%. 20808 . a4, - 26801, 15817 278 ~11749. 368798 . ~ 22582, -837%. 2213%. TA283, - 18338,
1978 132283, ~ETH2, 19194, JARB0. 18443, 13230, 117388, LTI, « 15840, 5102, 2332Q. 1183, 2W9908 .
1978 ~280T1.  -€ITH1. - A0B4T. «~ 24200 . 50835, 3391, 18871 WTES. 29%82. ~4t11%8, 87337, -86093. -~219270.
1977 -~ 15319, - 19022, S4i14, J4010, 3320, 9485 . arat. 7896, 12429, I, - 396G, TINE 147694,
1918 22389, -2994%, 1282, -8%993. -111482. « 14808 . k21 30213, $OATO. 30238, 33809. 183192 70652,
19749 S4684, <9803, 13227, 17856, 49999 29249, . -29404 . A9834 ., ~ 4210, 842, $4280 JI8A18 .
1980 28748, 101970, 88334, 4T124, -13478. 15998, ~2218. 5019, - {7277, «tH280. =J348. £12%3. S1978.
Rt -3229.  ~I7T840. -17336. “44912, ~83838, -33900. « 18420, -4893. - t5G84 . 4480, 2068, 44983, -14%333,
942 38€09. 10988, ~ 1534 ~48 59T, -8 Y. ~93470. -88101. - 10UTIS. ~X3635. ~TTS0%. - THONE . 29182, ~SBS}ZR,
AVERAGES .
521, 12334, 2648, 3398, 83849, ~5ARA 232 199489, 21384 tHe24, | IF RN 135880 . 109213,
MONTHLY PERCENTAQES .
5.8 1.3 2.4 59 5.9 &1 88 14,6 9.8 .1 a7 14.5
THE AVERAGE ANMUAL INFLOW FOR THE PERIDD 1983 TO 1982 IS 109213, TONS
Salt Load - at Lees Ferry Gage
YEAR M FES AR AP oAy Pt g JUL UG SEP acyr NOW DEC TOY AL
983 IMGO00.  49B000.  IBA000. BROO0 . #1000, TSA000 . 2S00 . BOCOG . 400 . B4000 . 57000, 24000 . t TER00C.
1964 44000. J0T000.  S00000. N JAR000 . T4OCG . TE00G . 21600C ., 10800 . 185000, 293000 FS8000.  IBTEO00.
1GES S4TO00.  47%000. S6J000.  t2%800G.  HITO000. 044000, JAFO00 . 357000 FO0000 . RBOOO . 217000 FINO00, WOO0.
W66 339000, 26000,  4TI000. 3 B TO4000 . 538000 . 434000 43000 . 48000, ISHCO0. 28%000. IS5000.  S4IN00C.
1967 487000, 422000, S14000. 13000 ¥ 171000, $91000 . S 13000, ARTO0C, A4 TO00 . ICI00C . AB000G . 433000, S3INTO00,
1968 SHEI000. 450000. 8%7000. SHTO00. F90000C BH4000 . 70000 AROO00 . A 44000, £2800G . 4 £3000, . TIRIO0G.
1964 524000, 434000, 658000, SIO000 . TALOOD, 198000, 83700, T 10000 BTO000 . ANTO00 . $62000. £23000. 7907000.
1970 STEI000. 401000, 68000, S8800C . BI4000 . $H0000 . SEB000, HOBOOG . BA2000. 8OO0 . 600G . 45000, 8960000
1971 BRG000. 354000, 581000, SOBO0G . 20I000 . TS0 . T24000. BAROOGG . A38000 . 415000, SINGG . 62000, 1744000,
1972 S94000. 305006, 300G, £28004, TE 1000, STEROOO . ERA0DT, THHO00 . BE3I000 . A%SO00 . 499000 . 9000,  YICR000.
1975 B8TOO0.  STR000,  2:I000. 1443000, 458000 . RA24000 . S52000. 442000, 334000, 3RT000. 214000, II0000.  TIETCO0,
1974 SES000. 00000, 313000 4180006 . 453000 . TOIOG0 . 92 100G ATO00G, BRTO00 . A2BO0O0O ANG00 . 38000, §59%0000.
1978 533000, 406005, 4GI000. ITIOG. TR0 . 1000, SIAO00 . THO0C. T1I7006G. 4£4900G, F44000 . J690O00.  &78I000.
1976 ABSOOM. BB TOGU. V0000, SHTO00, §43009. BSOSO . STI0NG. S24000, & 10000, SRBOCO . ES%EO00 . STIOO0.  T15000.
1877 731004, ITI000. IBOOOG. 135085 PIEO0G. ITEONG . §75000, 5000, 74000, 2230000 . IGO0, G000, STTIOND.
1978 TSRO0OG. 443000,  483000. 4340006, S82000. 13000, & 15000 SIB000 . RAAD00 EYROOG . S48000. BATDOQ.  TE1300G,
1R7S T3200CG.  SB0000. 1610040, 97000, £3%00C £9800G . SHOO0G, [iegiee v STP000 . ATBOOD 6 E 1000, 454000, S22800G.
1980 JBU0OC. 4895000, 550000, THI00D . S£5000. OMI00C.  tDET000. AT OO0, STA00G, $23000. #5000 . ATODOG. B IGO0,
of1 B2iR60.  A8T4%8. %633, InIETL. ABIIND . 405772, BORTIE, BSGIST. AGE 1R AJB2AE AGRA8T . SBEEET. STYRIBAD,
1997 S24%54, SO1004. ITOE 08 199, 548386 L3231 GBSIAT . TEL78%. ABII?2. S18333. TROASG TIISAY. 741803,
AVERAGES c
SI1HEE. A48T, 494197 440537, A9BATT . §7A30T. [3F.::.0 0 LREE1 0 SOSAE . AQJFE24 SI608T SYIrET.  SETHIAG.
MONTMLY PERCEMTAGES
8. ! 5.8 T.% i G, 8 .3 G.4 4.4 7.1 5. ¢ 5.5 1.5
TME AVERAGE ANNUAL THFLOW FOR THE PERIOC 1963 YO 1982 1% G5 TEIAG. TONS
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Lees Ferry to Grand Canyon

Salr Model

Salt Load  from the Parig River

3-2:1]
1957
958
969
70
9T
19977
1973
e
197%
1978
1§y
1978
974
$GRO
13- 1R
tBE2

JAN FEB
tAye . 85837,
3201, 1972,
401, 20T,
372, 2079,
25846, 1973,
F SN 3337,
1ARE. 2488,
1372, 3ain.
556 . - 3234
2887 . L.x L2
3848, 2484,
1944 4206,
t4B 1, 1972,
587, 544
[5- 1IN 944
2447, 2458,
911, 3944
1896, Jals,
LR 13 N 2%28.
537, 2382,
1563 . £TIL.
RT3, 4823,
1549, 898
1430, 18900,
1151, 2337,
408, 2%54%,
$168. 14401,
07, 1858,
A, 1E94 .,
2388 . 2887
17%7. A%,
ABE . £478.,
224, 13- =N
1885, 1294
3702, I1e3.
3264 . 6826,
2204, 189C.
RA04 . 5308 .
1363, 2603 .
1787, 2280,
1247, e,
1178, t73e,
2013 5204
t 140, EFAL D
26448, 3234
- 8 1432,
3710, 2472,
285, 1332,
23332, 1748,
1542, 244G,
084, 1282,
2708, 3331,
954 . 4438,
1327, 4Gl
£27T8. 999,
635, 1083,
358 . T
937. 1820,
$15. 1268,
1624, 1904 .
FAE N 227
a5, 2169,
I39%. Ba42 .
$940. AT28 .
2362. 1743,
FrEL W 1NG4,
1395, 1388
R4 LR
BT, i 2t
13732, 2iB%.
HBY . AKGE .
1167 1384 .
2547, 3142
986 . 4508,
£GEE . TINAD .
240 (688,
1040 igat,
AVERAGES
3-8 F249.

AR
1HE53.
802,
0%,
1457,
07 .
2017,
4489,
1802 .
91t
943,
2332,
T
SO .
2771,
27,
1
2TTL.
B8 .
2218,
a5y,
1133,
238,
928 .
2299.
74,
B43.
a8,
3772
1026,
avel.
tTan,
10730,
+4302.
258,
77,
&84T,
3323,
852,
B123.
3423,
3.
1302,
2190,
239,
1598,
1284,
4803,
1783,
2544,
IS,
sa.
102,
6334,
1004 .
3413,
tA57,
2042,
716,
1443,
(L
2667,
1ETY.
R4S,
SAKT,
2545,
1636
499,
423,
2028,
3307 .
Fz32.
LEER
Bad%,
23781
O
Fir 4N
730,

TR0

HORTHLY FERCENTAGES

.

TiE AVERAGE ANNGAL INFLOW FOR THE PERIDD

¢ 83

0. %

AFR
J187.
147,

1a93.

149,

K,
BiTE,
446
B34 .
2280,
5.
F3 20 N
280
L3
1488,
1943 .

NG,

5.2

AT
T,

TIE.
1L A
91,
1L AN
191,
191,

943,

5193,

213,

579.

14332,
418,
137.

475
336,
52,
152,
345,
8.
156,
1282,
1hd6
49,
281,

43%.
437 .
288,
§366,

648
834,

1%,
473

1666 .
8.

£21.
408
It
avse.
IW3IT.
1D5% .
8¢,

§8%.

.4

LRI
337,

a%5,
284G
408,
pois 2
170,
333
51,
B36.
TRE
~83.

A8% .,

5.%

(PO TO TweZ 18

1-8

Js.
277
4439,
£3.
360
5497,

1T
1568,
4536,
796,
aea,
294,
1119,
437,
%4,
2024,
1t47,
423,
2930,
4?7,
5674,
(3
£297.
322,

1600,
d157,
Fici
05
BS.
234,
T,
#3414,
249,

i3

B.2

FT9T.

ALG
OTea.
10293,

LN
1A 1S
%a49
4274,
4949,
5404,
as,
4B:Z,
5387,
3962,
[ELTN
847 .
L.ET.2 0
SRBT .,
s887.
G854 .

184,
129068,
tTHE .
T
s379.

18222,
11791,

1386,
/O,
3B,
AT,
2841,
RIBT.
4188 .
216t
1376,
3790,
1190,
2968.
8739,
LT
6936,
[ETL TN
19882
GAd4,
202t.
ELT
8089,
3043,
113283,
£73.
TYRS .
2301,
EGIL
5137,
GTa8,

#9d,

142,
t3d48,
5430,
2928,
11239,
AGS 1.
11519,
L 1ele
§392.
1ORG3,
4653 .
2T,
t2d 1,
iHe6 .,

1aft,

133,
7297,
088,
aR37.
Llsreep

05T .

t# .8

FONS

14169,
FITET.
1731,
2190,
3788
ATH,
LLFL
10934,
£337,
S814.
40583,
14558,
L1246,

azr2.

S48

¥

708 .

8T

[::34
BB
1372,
YR,
INTT.
L2 b 8
137
1373,
2017,
1896,
2126,
1698 .
1266
1268 .
16948,
1587,
1696,
1698,
1748,

vio.
T8,
1499,
1536,
227,
828,
492,
475,
1081,
2680.
243
1549,
1341,
tTet,
1727,
1442,
AT,
W42,
003,
1961 .
1301,
(31 1
2118,
3494,
1499 .
1683,
1788,
4101,
1949,
teTe,
1555 W
2161,

NTY.
1142,
1559,
1109,
g4,
0E L,

2465
4648 .

1E8%
o8,
9h4
975,
A594 .
2088 .
1893,
1372,
i,
hri P
(L1 LN
BTE.
26,
2BYE.
FEZ I
ot LN

1874,

1OTAL
aTEIE .
J1H68,
15393,
[h1 -2
48692 .
J410%,
35794,
. Loe DN
36927,
T3
J5400.
18386,
T340,
in9ne.
17437
9446,
23303,
14265,
16155,
TEITY.
K38
T3994
I3,
L4911,
30920,
12%33.
61964 .
36026 .
UMY
5199,
$3a79.
40347
38234.
54264 .
4827,
80211,
INa0e .
35%88 .
19974,
760
34828 .
344637.
22908,
%027,
t7E14,
21420,
23118,
28665 .
26029 ..
20537 .
14041,
44648,
A2834
19740,
20003
£133%.
23%07.
108y,
18003 .
26BN
058 .
JA664
38272
ASETT.
20587
W30,
L1328,
TUATI,
0527
2257,
FA0Ta
R
IG5632 .
4G4,
TN,
33847,
U480,

2192,




Salt Load  from Blue Springs
YEAR JAN FES MNAR APRR
1908 A5368, A5TES 45388 45385,
1907 L2 . A50588 . 453369 . ARIGS,
1908 453685, 453658, 43365 45363,
1909 45385 45085, ASJER, AB38S
t9 10 45365, 45365, 453885 ABI6G .
it ARIES 45355, A%268. AGIES,
913 AB3I6S . 45368%, ANIEN . 45368 .
1943 45365, 45365, 45364 . 45365 .
1914 45365, 45365 . ABJES 45365,
191% 45364, 45355, 5368 . L) =21
1916 4536%. 40368, ABI8% 5365,
19ty 45365, ABIRN, ABI6N . 45368 .
1948 45368, &SRS, 45385 Ll L
1919 45385, 4S8 45368 . 45085 .
18330 ABI6ES . 45348, 45365, 45365 .
191 4536% . 45365, ABZES . 4534 .
933 45345, 453465, A538% . 45365,
923 A50RS, 449085 49365, 45068,
1924 ABINS ABEN ABIES, A%368
192% 45365, 45365 . 44388, A8385,
1828 45365, 4528%, AS3ES . A%98% .,
1937 4%365, 4526%, 443488, 45788,
1928 45385, AS36% A58, anjen,
1929 45368, 45368, 450858, asjes .
1930 45365, AS38%, 45345, 485368,
1931 45365 48364, 45365, 49368,
933 A%385, 45348, 4536, A%IBS .
939 45IES 45369, 45366 . 48345,
1934 45365, €538%, 453858 . 45384,
995 453865, 49368, 453285, 48388
1936 45365, 45065, . A%369 . 453638,
1937 4536%, 4536% . 45385, A%36S,
1938 A536% 45363, 450485 45385,
19349 A%368, 45363, 45364, A538%,
1940 45388 . AS368, 4B6%, A5JES .
1941 45365, 45385 #%a8% 45360 .
19432 £538% 4%36%, 45388, 45368,
1943 45388, 45348, 43365, 45385,
1944 SSTIES . 45185, AB5EeS. 48368,
194% 43385 . 4856, ASDES ASI6S .
1948 SBIEE ABI8E L LN ABAEN
s947 4%38%, 45268, ABI6G . ABIES,
1948 4536%, #5368, 453868, 45385,
15949 45365, ASIAS, 48308, 45368 .
1980 A% 3648 A536% ., 5385, 45388
95t 45349, 48368 48388, 453865,
1953 45388, A%368 433648, 45365,
953 45385 45388, LLNTS 4%36%.
1954 45364 . +536%, 45368, ASI6E.
1944 A536% 5385, AEIAN A%365.
1954 45388, 45368, 458K, 48348,
1957 45365, 45385, A5I6S, A%IEY,
19%E  a5365, 4%365. 45365,  4%3e4,
19%9 453658, AYIES 45385, 4538%,
1960 AB3A5, 45364, A%548, 453658,
961 45365, 45385, 458N, ASI6S,
a2 5388 48265, 4526% . AEIES
989 53695, 45388, 48385, 48365,
1564 4885, 48968 . 45365, 45365,
135% ABIES. ARJEN, ARIEN, 45388
1966 255658, 4836%, 45385, 45388
1967 4536%, AR36%, RN, 45385,
1588 4538% 45368, 45368, A5 368
1969  45836%. LLEL 483EE . 45365,
L ¥iv] 45355, ARIGS. 45385, 4588,
19714 45365 . 453688 A5365. [+
1972 A535% . 4565 . 45388, EBAGE,
973 5368, £5IRE 45368, ARJES
gT4 45365, F1.02 1 A%IE%, AEFES
SUTS 5365 45368, #5385, A5AEE,
1578 458N, 4538%. 45365, ABIES .
1977 45365, ARGEE, “536% . [l>21 9
1978 5368, 45065, 4536% ., 45385 .
197E 45365, 4ABJE8, 45388, 4565,
1980 45385, 48785, 45388, ARTAS
(31 34 45365 43385 . AKIES ., A%G68 .
1983 A536% . 45368% . [ >: 1.0 45365,

AVERAGES
$536% A%3I4Y 5588, 45388

HORTHLY BPLRCENTALES

%, 3

&3

|- .32

maY

45385,
A58,
4565 .
5365,
486N,
450365,
45365,
4836%.
45368,
4538%,
48365,
48385,
45365,
ABIES .
45368,
45368,
45365,
4538%.
45368%,
A536% .
45385,
487368,
48585,
45364,
43365,
44388,
45388
45385,
45365,
48365 .
Ll
43368
45365,
48365,
45369
4508% .
45363,
44348,
538%
4336%,
Lk 1
[LE L]
45365,
453458,
45069,
45369
45368,
AB365,
45168,
ASJEY,
45368,
A%36% .
453895,
£538%
45365,
A53ES
A53I8%,
45065,
45385,
A%JEN
45288,
ABI6N.
45368,
#5385
45385,
A506%
AS36S .
A%gEY .
A%I8% .
ALIES .
A5G4 .
SRIEN,
453638
ABIEY
45385,
AGIRG
45388,

A538%.

5.3

45368
A IGEY |
ASIGS .
45365 .
45284,
48468,
4%368,
45365 .
4536%,
45365 .
45365,
483648
45365,
A%365 .
A5I68,
5365 .
45365
43065,
45365 .
48365,
ASIES .
45385
45360,
4536%.
L1303 0
45369,
45385,
48365 .
A5565 .
A%I85 .
44368 .
450368 .
48365,

_a%3e8.

A8,
A%36%.
45385,
45365,
A%IEN,
A5365 .,
ASI8S .
43385 .
48363,
45364
A%30%.
45365,
45385,
49365,
A5I6%
A%3a%
ARI6H .
48365,
ARIES .
4585,
AYIES .
48365,
#5565 .
AUIES
A%ISS,
AS365,
A536N
45365 .
A%36Y4.
AT38% .
49365 .
45265,
A536%
4RGN,
45385,
45365
L33 1..
ASIES
A5I8%
ANIES .
AEIES
L1 1N
45365,

AB38E

£.3

THE GUERAGE AMNUKL TNFLOW FOR THE FERIGH (908 T 98T 1%

JUL

A58
48385,
49065 .
45388
AB36S
ALIES.
45368,
A%36%.
48385,
45368,
45385
45368,
45365,
453185,
4506% .
45388,
45385,
FLE L
49345,
ABIGS .
48368,
43085,
45365,
ABI6%.
45085,
45385
48368,
4A5IRS,
A%3I6%,
48365 .
A9368,
45365,
A%388
45368,
45368,
45265,
A538%
4506845,
45369 .
A536% .
[LsTL
45368,
45088
A%38%,
4530%,
43385,
45363 .
45365,
45365 .
45368,
ASINS,
4U36%
AS30S .
AS08% .
ASDGS .
45088,
28985 .
AHIES
4538% .
45365,
45IRN,
45365 .
45363,
45385
AG36% .
45368 .
A538%,
45388,
A%G8%
48765
48365
%385,
+5385.

£5DES .

£5365.
4S8N,
<5165,

ARIES

MG

45365,
49368,
A538%,
%365,
45365,
4836%
#8365,
£538% .
45385 .
ALI6S
45365,
4536% .
45345,
45355
45365 .
&556% .
45365
45365,
A536%,
AR36S .
5965,
4N36Y .
45365,
45365,
45385
493658,
48265,
4536%,
45365,
L3120
4%36% .
45045,
48365,
A5T6% .
45365
453565
45368,
45388,
A%TIGE
AEIGK,
AS38S .
4539% .
%365 .
45365,
LT
A5I6Y .
453685,
4538%,
45385,
48365,
45365 .
45368
A5I6%,
45388,
ABS% .
4N36%5.
48365,
AN35S,
45365,
ASTES,
4%538% .
45365,
45365 .
5364
48365,
ATIES,
ASI8E,
45365,
A536%
45368,
45358,
KRS,
45354 .
#5488
AEIES .
ABIES .
4538Y .

ABI8%,

Lees Ferry to Grand Canyon

SEP teY

A% 45348,
48368, 4536% .
483658 48365,
45368, 45385 .
48388, 49365,
45365 . ASTES .
45365 4536% .
A%E8 A536% .
45385, ABIES .
4%38%, 45363,
43265, 45365 .
45365 . 45365 .
45368, 45365
45368, 4%36%.
48363, 44368 .
ABI6Y, 86N,
45348, 45268 .
A%I6% . 45365,
A58, 453488,
45268, A535% .
45368 . 45388,
45345, 45365,
%365 45365 .
ARTRY 48385,
#4388, 4%36% .
45365, 42365,
45385 48363,
45365, 45385,
45385, 45365 .
48348 44368,
A%365 . A%IES .
A%36% 45348,
L= 4530%,
45365, 45365 .
45389, A%36%,
A836% 45365,
45388, AB3ES .
45368, 45365,
4565 . 44345,
45245, 48368 .
48385, 43388,
48365, 48385
43365, 45364
45305, a%aes
45364 . A8348%,
43768, 45385,
45368, 45568
45366, A836%,
A536%. AS365.
48385 £5385 .
4565, 45388
45388, 45368,
4536% . L3 b
45365 . ASIAS
ARINS, 45358,
4538% A%348
4%06%. ASD6N,
45365 . A%288 .
AS36%. 45365,
4538% . 48365,
45365, #%36%.
A%38%, EL sl
A%I5S 4%I6%5 .
45388, A53IE% .
4538%. as38n,
A%365. 45345,
*%I6%, 45365
ASIER. AXUEY
4%388, 4538%
£536%, A%3I8D
4565 . £524%
LR ANIBS
4836%. 45348,
45368, ARIEN,
48365, 45388
A836% . AR IRE
ALIES . ASIER.
ASIES . 40TEY

&% E.%

Salt Model

NOV DEC TOTAL

A%38% . %345, H4AT0C.
ARIEN 48365 . LT3 v
48365, 4%38% S44380,
ABTES . 44 JES 44380 .
A%NILY 45269 . BaAGED .
A%30% 48365, BA4ING,
45365, 44364 . S4 4200,
4536% 45388, 544380,
45368, ASISE . Saa3p0.
£536% . 45065, 544780 .
A%8N 45385 S44380,
4S8N, 4538%, 544380,
4%536%. 45365 . 544380,
ABIEE, 45365, %544330.
45355, 4538, 44380,
%3568, AS36S, 544380,
45385, 48I8% . 44500,
4585, AS36%. #44380.
48965, 45238%, 44380,
ABI6S . AB3EN . S443080.
45365 . A%I85, S44380.
A%IEN, 48368 . S44I80.
45268, A%5368 BA4IBO .
AXI8S AB36S . 544380
45388, 45365 . HAE4380,
45365, 45368 Sa4I80,
A%08% . AR . 544700,
A% I8N . 4585, S44380.
45265, 45365, 44380,
ABIES 4538% ., $44380.
asyes, 45385,  544380.
45365, A%38% . $44I80.
A%TINE ABRIRS . S44080.
45I85 *3365 . 44380,
48385, 45IRS Kad2BO .
4%36% . AB36S . BA4IBO .
AB36S . ASIGS, 44380,
45365, ARIE% . S44380,
ANI6Y &5I8%, S44380.
ABIARS ASIEN, S44380.
S516%, ANINE, 2480,
48345 %588, AALIRO.
49385, 4%365 ., S44300,
A%3NS . ASIBY . B440380 .
49385, 45365, SA4TRO .
An3en, 453064, 244380,
A5IE% . 4838%, BAATEO,
45359, ANIAY B44280,
45365, 48265 ETES: 1+
A5G48% 4828 . S44I80 .
A%30%, [i-30 i S44300,
49385, 4885, S4ATE0 .
4536% . fLxl 1% 44380,
458365, 4236% 44380,
48365, [E. %11 BdkJ00
45365, 45368 . BALING .
4578%, A%IE% 544280,
A58, 4AB35%, K4438G.
4536%, £%I8Y% BAATRG,
4536% L4384 344280,
ASIES 457365 Z4ADIN0,
4578% . 45365 R4 4280,
#%538% . A%I6S BAAAG,
ABIEY . A5368% . LT 1. o
A%FES . AREN HAATRO.
ARIES 4538% 44080
ARTIEY . ABTRS S4 4R .
48365, A8I6% . LT C
AL265 . ARSAY, SAAING .
ANIES 450463 . B4 4380,
A5I6% . ABTHE LEL b2 o
A%3ES . LIRS, SAADNG,
A5IRE AN, SAATAD,
A%IGN AEINS S4LTH0 .
A5TES 4538%, SA43K0D
45345, 48368, BELIEQ .
L1530 L35 W AL TEG
AN ARIBY LEATHG .

& 2 5. 3%
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Lees Ferry to Grand Canyon
Salt Model

Salt Load  from the Little Colorado River

YEAR JAR FER HAR apn naY N
1906 8400 . J05G. $T090. 10530, 4050, Pl
19097 400, TO%G, 1209¢. 1053G. #O8C . 208G,
1908 8400 TOS0. 12050, 0530, 4020, 2080,
1908 2400 . TU80. 13090, 10%20. A05H0 . 2080,
(121 8400 7050, £20%0. QB30 4080 . 2080.
1811 8400 . T0%Q. 12060, 1Oh30. 4050 . 1080,
912 8400, 1050 $309G, 134830, 4050, 2080,
;R ] #400. 708G, 12Q8G. 10%230, 4050, st
1914 BAO0 . TOSG, $3090. 10530, %50 . WHO.
(321 ] 2400 . 7050, 120960, 1G530 4080, 2080
t918 B400. TO80. 12090, U830, 4080 . 2080.
to7 #4000, TO%G, 12000, 10833, 4080, 2080,
[3-31 ] 2400, 105G, 12090, HEI0. 4080, 2080
1919 BADD, 708G, 12090, 10530, 4050 . 2080,
920 2400, TOSC, Y090, 10530, 4050, WHD.
921 840G . TORO. 12080, 10530, AQ%0. 2080,
933 Ha0F. 7050, £2080, 10836, 408G, 3080.
923 §400, 7050, 2000, 053G, 40%0. 2089.
934 2400. TOS0. SHEG. 1530, 4080, 2080,
13-4 H400. TO50G. 12090 10530, 40%0. 2080.
926 627, 1048, 919, 4849, S248. a.
9277 538, 31397, 209%., 14920, 28631, 42008 .
€928 . a759. 21832, 2678, a. Q.
t92% 154, 297, 18083, 46033, (8T . [
930 J88, 597 . 458, 7982, awz. Q.
f3- R 801, 312, 13412 . 404%, 8030, Q.
1932 [ 2510 79339, 1853, 22939, as323, o.
1933 Q. 674, 10T, 281, LIRT N O.
1934 L5i M 164, L J6%, a, 1407,
1938 traes. 14048 . 15108, 21480, 1204, Q.
1938 338, 1940, o, fA%aE, 3%, o.
1937 Q. 59769, ATETE . 26382, 1122, [+
1938 0. . 54861, t240. Q. Q.
1939 11218 &94 14877, . 11836, [+ B S + B
1940 07T . 262%, 668, 802 . o, 0.
194 ¢ 52137, 38588 . $8%20. 3886, A823. 4330,
19432 5983, 197, 054, 4980, 828, [+ B
1943 212. J342. 22873, FITiG. [+ o,
tGaa Q. ., 9827 . 21258 12082, 0.
945 22, 2396, 1098, 19903. 58T 0.
1946 3787, 159, 1581, 1.+ Q. Q.
& (94T I01E, 4314, 126, 183, 6. o,
948 2776, 3037, 14T, 15185, 286, ate,
1949 5403 . B4t aTeNe, 21030, 2706 1743,
950 158, -1 542G, 1049, . o.
1951 128, 7. 0. 134, 250, Q.
953  HOATES. 478, SOOI, WA, 9487 72,
1943 1379, (11 5970, 1548, G. o.
351 143, 12. 847, S454, 84, 1,
19458 9% a3, 18 8. o. IET98,
984 103, 956 . 017, 133, 17, G.
1957 32904 . 19212, 10045 . 520. 6. T4
1958 %8, 230%, 12190, 132025 g, 172,
1959 1na. 38, 37, L¥1 N Q. 5.
1960 15285, JGT. JABOG. 5040, 11, i,
196 1 61, 8. sav. 2137, <. a.
1962 78, 211%9. 54564, 23123, 539, Q.
1963 12. 1001 . 510, 473, a. o,
1964 o. o. [+ Kk LB 1A86 . 42,
1965 A53I08. 744, SN38. 23639, TanY, 0.
1968 46A8T. 20637, 26082, 4877, =1 Q.
967 47, 23. o. i1 2. 2707,
tER I310. 4923, 19143, H 1¥i-N S840, [+
196% FA346 . 3582, 6974, 0983, 455, 9.
1870 53, G OB 1250, D. .
1974 9. 2. [+ 2 o. Q. o.
1972 £R0G. (LT o. . G. 189
1973 1QAIG. 14838, T, 83ITTS, TRATAG, Y904
1974 851, . 3443, 1OEG, Q. G
1974 . Fi- N 5532, #R%t. 2788, [+ 28
1976 149, 874G, €85G, 58% . £579. [+ B
1877 2197 . te, P50, Vo &
1978 L5EN AATT, 44928, £2709. 1326, 10,
t979 12%8% 26326, 64T A28dT . Ga78 . 895,
GBS 4831, SA0TS . (78414, 28148 16574, 95,
LG8 55, 34 - a8, 4. 1.
T+ 27558, HOEIR. 27745 B7IA. 1418, o,

AVERAGES

TEEE. TG, FIBET 11438, 173, yTTE

Wt ¢ PEREEWT AGES
@.3 §.8 (R §.3 g% t ¥
THE AVESAGE ENNUAL [NFLOW FOR YME BERIOU 00K YO 19BZ 05

WU ALIG
T20. I6KB0.
T820. 36890.
1920 IR0 .
1920, FERA0 .
7920, 36890,
1930. 24490,
7920, ELEL N
TR, 36890,
1530 36890,
TEI0. JEES0.
1930, I5890.
7420, I6RI0.
T920. 35890
7920 36494,
TH20. JEaG3,
19, JEAN0,
1920. JISA90.
Y920, JAGHGD .
7930, IRALY,
1820. 5890,

333, G897 .

16983, 26932,
1256, 6519,

76493, 144058,

398147, 8823686,

18180 66354,
2428, F129%,
tATGL FL R
1421, 26399

361, 42638,
2824, 59376,
4587, 37,

o. +A33%.
O. 329%.
4TS, 54690,
2843, 34700.
[+ 1 154,
o, 21580,
[+ Q.
1440, 46514,
400, GTHI8.
o, 124073,
I 24023,
8466 . 49234 .
5537, 1188,
2859, ATI6H .

37T, 14942,

G724, 17614,

27261, TABL.
/869 IBS6AN .
1426, 10348,
3001, 63633,

320, 27476,

89 . 42350,
Q. a.
HO8 . iAkit ]
[+ 2 199,
Q. 49214,
TG, i217%%.

14588 t2032.

TS, FORIE .,

16389, tO38TT.
w733, L2
S3ET. SATE.

538, 16168,
G4 TICA4.
6319, £183.
FL N 244,
ATRE 760G,
1099 £165 .
£XTES, LT

LAY <1 43030,

Q. 289,
[s 8 478
0. 86y

Elve B [ 3

1A 50567 .
TINE IRTEL.

.8 .7

1I09E. TUNS

1-10

238,

3aa,
ATHL,
LEa5
26940,
23842,
18872,
10003 .
40989,

JGADE,
44871,
14556,

328,

2831,
Fa 2R
EH0F .
6723,
W93,

&72%.
t{7HT.
13243,

TERRE .

i85

oeT

9120,
$120,
91320
S9I0.
Sid0,
9120,
9120.
9120,
9120,
FI30.
B120,
$120.
9120,
9130,
9130,
$420.
$120.
9120,
8120
4917,
787

313,

.
885,
11840,

1367,
28794,

TN

5027,

TTRTS.
S47TH.
333,
370,
18617,

o2 8
3TI87.
a3t
4931,

8
a#7e,

9749,
LrL N
5002,
1T
Jas,
448,
+AON .
#1417,
316,
Ja4t.
Jeg,
IR0
TG,
219
37342,
195808 .

8375,
135,
387 .

4575

581,
203,

&,
1RTHE .
e

FIiL

NOv

28%0.

W50,

Eir A RN

DEC
1560.

I%60.
660,

%40,
560,

18054 .
4097
w7t
108
[.1 1. %0
249,

430,
18280,

e l: 2

TOTAL
119740,
119740,
j23 ¥+
HIOT40,
974D,
49740,
$19740.
15740,
€19TA0,
119740,
118740,
119740,
119740,
T EBTEQ
1189740,
119746,
119740,
169740,
119740,
18399,
963 1&,
283999,
j- 3111 8
ELELT SN
155763,
164029 .
216092,
$IRTAD,
IS8T
124 .
FI8792.
154287,
88453,
4398
tYaETY.
JAS5I6.
IGBOT .
&3I6T .
LTRL +
U618,
1407 16,
211048
STR4T,
157747
20508 .
LTUEL1- 8
WAL
3a%44.
TA120,
14963,
15197,
HOI 14,
94747 .
Q4387
6138,
F1i- 24
E3154.
20204,
161307
{43877 .
149371,
16°7T8%.
144261,
/B ITH,
6% 183
1ETRS0,
2F 1488
201657,
SA931 .
914t
52816,
TeRT0,
1EBAQE
{26378
FABY 1A
54226 .
FEBTTS

EOE T
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Lees Ferry to Grand Canyon
Salt Model

Salt Load _at Grand Canyon Gage

YEAR JAR FER iR AR oAy JuN [ L SEP act wav s 13 TOTAL

1983 334000, 495000, I79000. 112000, 118000 . 83000 . 123000, 145000 . TIS000. 1OTO00 . 1OB000 . F34000.  T291000.
1964 138000, I7I0CO.  IEI000. 109BO0O. A§B00G . $21000 . 1ATOO0. ATROOG 200000 . 230000 . IZION. ATI000, 4450000,
1965 644000, BASOOD, S18000, 130IN00. 2I50000.  IVINN0OC. 427000 TEHONO . 391000 . JAEO0O JZA000 . 408000 . W HASODO0.
1986 413000, 455000, 242000 TO0O0G T98000 QYN0 . 223000 ATHO00. 458000, A 15000 . 4 100G ATHOO0,  &33I000.

tO8T  S44000. ABN000. 683000, 273000 . 851000, TIEO00 . G38000. SAA00G . §43000. 95000 &+ 1000. 37000, T4IS00Q.
EE  SEA000, ASSO00.  G2TO00. 100000, 1083000, 953000 . BO400G . S2800G. 240000 51 HOOO . 540000, #12000. 8817000,
et 671000,  S60000. TE3004. 973000, §22000. 453000 . B4A000 . #3250 #1000 %$27000. &0 1000, 444000, B8%1000.
1970 A78000, 4TA000. 310000, #11000. SO8000 . T3IBVOOO . THHO00. 831000, 64 1000 458000, 396000, $%3000. TETIC00.

197 41E000. 64000, S8JO00. 10TSO00. 830000 . 72000 TEI000, 809000 $52000 473000, SES000 . 162000 829%000.
1977 840000, 29300CG, 343000, T SO0, TE8Q00 . Y000 GIROOC. THAOOG . TRS000 298000 . BA200C0 . §3IT000.  BI1TROO0.
1973 9Q3000. 683000, 0F100Q.  15EE500. SRSO00 &55000. S6T000 . 499000, 40000 . 48300G . JI7HO0A . 43000, 8147000

419000, 657000 . 104000 . 539000, STF005 . ATI000
S 10000 . 643000 . TAAD0G . $28000. %8000 72E000

1981 364000, 487000
1982 711000, 70000

1974 $11000. 271000, ITI000. 438000 . TG00, TTS000 96 100G . 914000 . BLIGO0 . ATTO00, STH000. £42000. T1TT000.
1978 BRA0O0. 445000. 437000, 464000 . B AI0000 t LOROCC. 271000 T1I000. 20006 . 361000, 427000,  TIAR0D00.
1976 506000. S73000. 384000, $90C00. S44000, 243006, HAE00C . 29000 S22000 . 361000 414000, S87000. TROTOO0.
917 TEEOOD. 199000,  4950000. 218000. 221000 43100 TAOOOG, 1954000 539000, 730G, 236000 SATO00. 6351000,
9T TE4000. 503000, BAI000. 406000, 2357000 108000 . 643000, 112000, 94 1000 . 457000, E95G00 S82000. S428000.
1979 A56000. 91000,  ATIONO. AR TO00 . 44000 SE5000 . TE6000. B3000C . 59400G. SABOH0 &67000 81000, TIAI000.
1980 ASTOOG. SR4000. S7TC00. . . 8933000,

‘?2%000: 1113000, 1118000, 94 1000 . TII000 . 5&!_000: 659000

e
3
§

AVERAGES
$93200. 502980, S58000. TITEY. 188080, TIS05G. GR0880. T3 130, $90750, AB1950. 493880 SEITOG.  TIRRTED.
MONTHLY PERCENTAGES
| 28+ L 3% ] 7.8 0.0 10.2 9.7 9.2 9.7 8.0 5.5 8.7 7.8
THE AVERAGE ANMUAL INFLOW FOR THE PERIOD 1983 TO 1982 IS TITTHD. TONS




Appendix 2

‘GRAND CANYON TO
HOOVER DAM REACH



Reach Flow Guoins and Losses Between Grand Canvon Gage

Grand Canyon to

and Hoover Dom

YEAR AN FER
1983 . 4 A4D86 .
1984 -fvégsz w1729,
tg8%  S0818.  STiBA,
1966 I%ITT. i,
1987 34025, 2322,
1968 azes. 31922,
1969 1264. 67038,
1970 a7s. 31387,
1971 34834, -I6418,
1972 JOWSA. 34884,
1973 -28178,  t1ias,
1974 42307, 889,
]S 20483, 38079,
1976 12897, 32894,
1977 3486, 8200,
1978 S1e21. A3609.
1979 38449, 75028,
1980 43881, 1E6IZ.
198t %3031 73024
1982  24887. 41248,
AVERAGES
16958, 39649,

MAR
AJENE,
~S8180.
Fa58%
~HLART .
- 1838%.

2574,

452087

30827,

MONTHLY RERCENTAGES

8.1

TME AVERAGE ANNUAL INFLOW FOR TME PERIOD 19863 TO 1982 IS

1.8

15,2

Flow at Groand Canyon

apR
-8028.
49544 .
72778,
437,
1350% .
~12091.
9713,
-32331,
-4 1748,
~34880.
-4817,
10298 .
14173,
18649
1934,
MBI,
a932t.
33T,
$384.
18430,

13881,

4.1

TEAN AN FES
93 HRITEO0.  ITIRRT.
a4 Yadd4. JIEAT .
1945 807 . BIN3%0.
HBSS  SRNEYT. 523YTE.
THET  AANTOL.  Se371,
TGN 6BATAZ. S15089.
166 SZTT9R.  BOANI0.
1910 TETHSt. 493731,
it 43804, 439920,
TRTY  EA0%48.  45307N.
WY VNG, $391Ye.
1974 ETSRIS, o482,
14T AQIESS.  S83)TT.
196 TeAtE6,  TAORTT.
877 LOVTEIE.  44701).
TR WIOITE. SN I4EO,
19TE IOBGHET. B20848.
W8S BOSTSS.  $0TA23.
1981 THEes4. 19916,
1942 FROS0S.  TIEINC.
AVERAGES
TEITRT.  BAN0CE.

nan
03035 .
IR2458 .
S8T908.
Ti8188.
TOAONT .
0BT .
TASTHA .
BO801 .
44799 .
83643,
1204580 .
AJAT 4G,
H48 470,
712037 .
4YI1TES.
J/P420% .,
T8O,
TR0,
4TTRTE
SHSES T,

HRINES .

WONTHLY PEACENTAGES

8.3

L3

&2

ARtE 14,
LE1 52N

TrEIws.

L]

Ay

~YTTHS.
#1043,
20877,
3983,
I7RIA,
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Grand Canyon to Hoover Dam

Flow Model

Inflow from the Virgin River
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inflow from Las Vegas Wash
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Grand Canyon to

£

1488 .

L L+
1158,
16 6,
1910,
$TO6 .
092,
7261,
IO
3814,
2297 .
3273
ALET,
489t .

L
5421,
SO7G.
S944 .
818,

JAP4.

10.3

b1
~SBIOTS .
- 473068 .
A%9R7 .
~BAPTY .,
1TREG L,
- FOOR .
BRI .
41027,
L bl
58044,
~2BH0RT .
BBOOH .
FBBOIB .
03983 .
ABUYT .
ARG .
~AEO0G
H 1000,
- SBOEGH.
FREO0G .

£TEAG .

5.8

4138,

oct
1848,
{680,
1351,
1844,
THAS
2049

2890,
4380,
5850.
T920.
380,
Cied

420,
8040 .
610,
11940,
12140,

. 11840,

11380,

oey
«~4&THET,
=JO/YEC,
(3L
ATHEQ,
- 135998 ,
084990 .
S00T9 .
91987 .
SOOI,
367947 .
- 1080XT .
- 1984 .
45997,
AOEGR2 .,
- iS0ET .
7000 .
- AR00G.

e 3RIO0G .

FOUO0G.
IDAOOG .

FaBA

NOV
1686,
1963,
7613,
2083,

897,
3243,
JEEE.
3332,
4683 .
4124,
583,
48543
SOB8 .

87T,
G448,
LI ERI
8470,
5843,

4148,

9.2

WOV
1368,
t 590,
01T,
14T
1488,
1264,
Jeda,
1647,
370,
4380
5710,

6540,
5810,
6190
7020.
9200 .
710,
HOA TG,

4799

FERARY.

4.8

Hoover Dam

Flow ¥ ocdel

QED TGt AL
1308 . 18336,
2187, 1BR06 .
578 024
G633 IO .
283, 228/
TS, T648 .
IB08. 33977,
JRO0. AIT10,
3898, IRTHT .
A2, A1481,
4673, Asgas,
548, 4BETG.
4963 . 48437,
5436 . 3L 2
$333. #1139,
6333, 4104,
5774 27008
5648, TIHRG.
§149, 71097,
THES, Taset.
4494, ANZE2

9.9

oEC FOTAL

1953, 24608
1230, F4503.
1184, 42007 .
1414, 98,
1414, 25298 .
1783, 7470,
248 36173,
414, Jsue7 .
3400, 437130,
4680, (3] i
AR90, 81000,
550, 80482,
$21G. 858380,
20, 89840 .
4100, WESO.
&T40. 97370,
™o, 114229,
82390 124920,
8120, 144 17G,
4000, 138430,
4074 . 49197,
5.8
DEC TOTAL
~BUTEAE. -HITITIE
~BRGTT. ~4381%60.
93042, AD0HON.
249951, F3M%10.
218009, ~JI0048.
83026, 1015374
14022, 1405187,
EI6043., 5 084,
FAEFAT . 1030983
58963,  0O0%399.

~332580. 1091908

sANG T, - {NBEE

-R0F%. 3ITHEG
FEASTC. 1IDE8TY,
WHBG. -9%3NTI,
EJBCO0. 1710000
FTOOTOG . HEITO0

- 3 RO TOBDOG .
SO0 - ERBO0DG

LIROGG,  1SRI0O0.

[as X

33

TIRT R

~
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Grand Canyon to Hoover Dam
Flow Model

Evaporation from Laoke Mead

YEAR
1963
1384
1963
1388
tae?
1968
1963
[3-31+1
[1-2 X1
teYy
973
tS7T4
1331
578
1477
1378
i3 24}
S$RO
1981
1982

AN FER
5173%. T8,
WTES. 34948,
31740 29204,
JL6RT, 3578
AS034. I5TE,
372, J4188.
3268, 5620,
£EIAT . ITBST.
At163, 37408,
42064 3580,
AADGA 41488,
46786, A30%4 .
AGTRE 43084
47449, aggi,
50406 . A%STY,
aavot. SADAR .
51947, AN,
SI1G48. ABETS.
53992 . 48708 .
52482, 48341,

AVERAGES
44TRG 4123

AR
f1714,
IBIAL.
324032,
39938 .
0tiN,
J8329.
JATHE .
42122,
41872,
L3600
ATADS
4Ty,
4BOBE .
1RRLYN .
Q7.
SD647T.
53836,
54279,
54139,
53828,

SHURTS.

MONTHLY PERCENTAGES

1.8

5.2

APH

1464,
ATS87 .
41490,
49687,
ATATE.
A7873.
48428,
52140,
51487,
HIORE,
#1173,
3815834,
19084 .
0244,
41300,
GIIAE.
[ 1.1 TN
87208.
S5 194.
4194,

SE88%.

Tor

Flow Below Hoover Dam

YEAHR
1938
1938
1837
13238
1939
15940
1841
TS942
1943
1944
1545
1946
ia4F
1948
o4
1950
195t
1942
1983
1654
198%
19988
1987
95y
1554
960
L]
1963
130 %]
1964
1985
-2
(987
iG6E
1969
1970
1574
]I
RS
1974
1974
1978
1RFY
Y8
147y
1980
188
19N

.

AN FER
3267568,  d1209%,
297866, 214290,
I9IEI4. J1I0HE .
IARCEA. IS HAGT.
TTIOBG. $IBITTY.
BEIBOT,  44NT4T,
S99244. WOOIO,

FCETH. 1550068,
te09283. 423073
1302326, t2I8TT4.
2IRSHT. tOUNSRIT,
116016, 1047447
SAIHTE.  E8S83:,
VIEOS T, 10SHSAT.
1711938, 740814,
SATTLIS. 1131864,
SITREE,  TRGAIA.
IOE928%, 1T0T4E,
1726696 . 1043585
Baeé39. 711439,
T24948. TO4TTT.
AR3095.  aB1489
3488, 4T00R.
345147, B4%7RS.
TS046.  BATSTI.
628412, 404477,
SYORET.  STTOM0.
481638, 497121,
CAR2H%4 . STABIS.
§337:7.  FAI00.
480328, SUB06ES.
SIS, 438BEY,
AYRBAG. KT4263,
TSRO, $TRAGO.
BARGOH . SBET 44,
BOINIE. SIBE08.
SEOTTS. 88254,
SETEEZ. &i4780.
Bg186 . EERA03.
ADG44% . SREMG.
SHI%3G%. S1TQXT.
SONEtT.  ATRE40.
LROAAT. BOETRY,
II4EEE, ATIVOR,
2HTEES.  MWIO%T.
471494, THANIG.
GLERTA.  BI59BV.
ASZE3S . Sag¥i3,
AYERAGES
TORSEE.  BTREEE.

R
[EERL
359688 .
S14328,
A8B28S,
324108 .
848481,
L3811
1428303
970389,
1307148,
1750081,
1004 407 .
035583y
1149835,
1391259,
1348787 .
853809
171194,
RS54 .
FI1OE4T,
SO5738.
TEEFIL.
TIAATT,
1458142,
B2T7BAN,
TiG192.
DRSS,
198121,
AT13932.
TEA9ES ,
kLLTEE
TASAED,
S45697 .
BAGTTY.
RUand:,
T8I0,
SESEOE.
SOAA9E .
40704
(L2
TARSI .
GO 1S,
%4078,
THOIAR
837998,
SANTOE
BHATRD.
b 130 2

AF I3,

WONTHLY PERCENTAGES

T.4

Tt

9.3

APR
434208,
BATOE9,
454330,
ST4084 .
S2R68
#3432,
S1847T0,
1301374,
SI15¢87.
1470483 .
1OATNIN.
872343,
458637,
130T00T .
1410199,
1089537,
798773,
1ABALN T,
971123,
74693,
2458,
B4021Y,
#90198,
FETaG4N
FIEITY .
JOBEL L,
GOLATE.
SO20486 .
BEA808 .
&59253,
aspsay .
BaSS8E,
TTHAS,
883084 .
BRATGS
SaTRY.
S13402,
K¥7104,
ABASDE .
SRIARS
w718,
[.3a 21 LW
SETTAL.
G501,
O34T,
FEIRALN .
HITHIAS
HONTAAG .

fga -

¥.5

mAY

49684 .
$31a7.
51443,
ST4685.
54851,
S5413.
ST4AES .
00T,
59307
61129,
Tie08.
4198,
7839,
L3113
68112,
EARL

76744,
75578,
15790,

#HO00 .

6.2

WAY
467047,
559423,
S4T125.
154519,
8899208,
STE2A6,

fA3% 143
13438024,
029217,
12145428,
v 1
BO2EST.
951227,
t141B4Y,
1026243,
£ 1204320,
298347,
1532393,
#7943,
1100644 .
$2TIAT
TART %,
TEAGGE
115400 .
849387 .
355920,
Q43204 .
BAEEEL .
$11280.
B&42IT,
571507 .
847179,
Gin 124,
[P N
834399,
SIGHIT.
EEOBIY.
BESYNS .
101871 .
LLEDEL
SERAAA .
Fitl
TROB 3
A%60G .
1010286
1260814,
BETING.
BAZOLE .

GARA08 .

9.4

UM

22004 .
82799,
86607,
§53193,
5993,
#1235,
S908 1,
T28432,
7908 .
T8,
[T ET
18613,
[-31-1.
84028 .
42229,
86002 .
RE100A.
F3696.
90304,
S1gan.

TR41Z.

LN ]

THE AVERAGE ANNUAL INFLOW FOR TeE PERIOD 1983 TO (982 i3

S
aB3&14,
& 104829,
SBAT433,
&£23652.
E32%38.
e384,
tHO9%4T
tEEOH18,
040147,
09P2Te.
HO+aSE0.
A1TO04 .
FIRTST,
TOTNASG,
284998,
G894 16,
#9083,
1431880,
Bi984
G2GA5H
£798547 .,
TE42TS.
A2HZ10,
BIATES.
TSEETY.
1014860,
841401,
799182,
TEIA4T .
TIRAZO.
TREAGE .
TEIGET.
HAR96,
TRILEG.
THI333.
E{ 152
T4OBIT |
THESNZ .
ERIFLT.
BROCTY
BOARES .
LI
FHIG G,
LiEL LR
LYo H

1O56809
BIAUSY
S3486%5 .

BENES .

%.4

Thl AVERAGE ANNUAL INFLOW FOR THE PERIGD 1938 1O (983 I3

<AJL

99091,
14366 .
83404
G536,
B1738.
Baa2,
BTi32.
OETE.
Fler A
92269,
1G990,
9882,
103756,
SO4T0R
G4BT
0673,
110440,
TR0,
1:748G,
114740,

rERE,

12.2
TATIQ.

it
O8I,
696050 .
#58949%5.
BEOUHT,
BO1746,
673389,
A4H8 13,
1285510,
1109253,
1114087,
860839,
837472,
95402,
1385368,
1030094
91971,
ELERLER
1IQI856 .
896502 .
10Z6B84 .
845697,
TEI134,
TE84IE .
BOAGES,
B4B%4 T,
L+l
B21486 .
823946
L BN
866373,
#4723
Baa%0a .
821939,
TEEUTD .
TYIISE .
THIEAT .
THATGY .
TOEH0E .
BI3ATE.
BATIT.
AT009S .
847392,
L3 Fi AN
#3067 4G

TR,
1 HTRGY .
BT
THRALD .

FTRONE .

3.3

4GB 1TT

ALKG

102622 .
THEIG,
BEIOE .
OO,
H6AET .
FOOTE,
G4 |
IERI4.
QR4S
asaGt.
53483,
107457,
T 5GO34
FEGEIn,
00U,
113638 .
15685
12430,
11895810,
121805,

103339,

3.6
ACRE-FEET

ALG
25953,
§12487,
BEAOTS .
BASTH,
TITEYY.
875759,
1428005
2146697,
043230,
240709,
BEABIO.
TSOTTS.
65143,
GeTRIG.
1061906 .
BTI807 .
GOR340.
1307346,
YETE29 .
#8789,
TERBAT .
695435,
THSR2T .
911266,
BRGILTE.
GuERI
138632,
BS57 150,
ABE5TS .
TIIOSE .
a8,
FIPIH.
155679 .
SAIVTE,
692978,
GTEITA .
TRESEY,
TEEIONG .
BR8N .
FAVRIR .
[LTE TS
G404
LEL. A
LEras- 0
215566
£ DT
FEAGAG
TBATET .

RV IEE.

8.3

AGRE-FEET

SEP

82041,
2824,
TisTY.
TIBG Y.
TiBd,
T4IGE .
TIG14
19691,
SO3KT .
81785,
92388,
BAB4T.
91326,
LA
$2050.
G383,
99470,
LOIBO0 .
S83%0.
000,

LT LN

Q.7

SEP
844795,
85406,
S5E37I.
LELT LM
6G8141.
£95G18.
1578207,
5246808,
1041933 .
1431785,
B63364.
758689,
B4T186.
89237,
118G7 1,
B23549,
#47948
13%9689 .
YBI55 1,
233038,
631332,
(2123 F N
IWART Y.
79012 .
TIIGTO.
BOSE9A .
£907%4.
EALT TN
124116
622422,
5% 150,
LXAI S2 M
494308 .
CLEEL AN
G287
SOETRT .
B2INOET,
34927,
S593 3%,
F1I46%,
BETRAS .
SORTI6.
AGHIRS
S8R4T,
TORTE,
BIBEAT.
LLTFo
93B3

TEEE 1S

2103 4

SASRO.
AROST,
S3GTT.
S38:3.
S22
SIALI,
KERLT .
SAOE0.
2A5EN,
BOFEA
GETOY,
#4733
#7042,
S7TRAD.
7034,
#9201,
TIAZ0,
14919,
Faitd,
T4IBE .

$33086.

ocT
SO46TE,
430862,
SOB112.
TTA140 .
LY T
T96278.
1RAO% Y
1IR2TAN,
1ITHYEY,
1325488,
1079738,
856539,
828330,
G187,
HHTH2TY.
A4TO28.
THBE34 .
129 12%4,
BO8 LD,
FTYans .
526096 .
489633,
G9E8ES .
TI8004 .
692381,
56208
LEIEL TN
BI4SE1 .
527387
%B4539,
BIARTO.
AGEYAA
STRELD .
48ETS T
s1a898,
SB5G4 1,
SGREEE,
B1T303.
sSRTeE,
617655,
BiB00%,
%222,
420452,
507054
SHYIIN .
SRR,
ITSANS
NS85 .

ThEER .

wov

57897,
ey
SANST .
4508
1617,
S48,
57050,
57807,
3076
& 1380,
66538,
65749
SBTRO.
58943,
S&E51.
63811,
732879,
180737
TadT,
%479,

A2573.

xov
572200,
60382
413322,
74%003.
T1108%.
THges
1815688
10BaR92
1178704,
1145935
104 1933,
782259
EROOTH .
1028246
102170,
18219,
s17598,
1214497,
74887,
878977,
ABTHAS,
matr,
948030
TA%LOR

| OSOueNt,

48202
Sr&Tat,
2902,
ABAOTH,
A4% 1BY
4TINS,
ATAtTR,
L5644,
ASHTVRD .
25659,
4EFRED
45FINT .
IITOTT.
426500,
SOUSEN .
ABNNSE
I0aD8E .
483532,
Ireays
LAYRE
BIGEAD .
INTHTA.
ITRITI.

oEC

RN,
38800,
45639 .
419
44Tar,
47066 .
49873,

sieyn.
S3844.
47183 .
58818,
57608,

51980,
61697
45338,
LI
$1318,
48088

54323,

DEC
290818,
315343,
401830,
3Ingses.
702199,
THSSE T,

0THI.
| 158500
177416
11980378
106 1908,
839605
1061138,
1124910,
1737784,
ES0386.
528885

HANTITS,

813452,
TABI6 .
492400 .
ASTIZE.
TOB09%A .
ETIt37.
STZ0R8.
571807
ARG4ATS .
S08092 .
SA5083.
488219,
ATIENA.
AATHEE
pLii.0t
AR259T
ARJA L,
AF0TY.
BO8INS .
TN
5712398,
428393
L5 el 13
ARBRRYG
SE2T4D .
IETHNE
SOR3L .
HB5494
TS,
ABTTER .

SHBIFY .

TOTAL

RIZ2EIT.
£§20843 .
BEOTEE
SRG644
ATEAT,
SR403E .
THEAAS,
TILISE .
TIHOTT.
TEAFOT.
ashazy,
24244,
B4 1658
A5TOR4 .
A%6 105,
2792493,
924921
254627 .
I rAA,
940739 .

THTS00.

Tatat
GASHTES.
SOL3an
qOIR 108,
G878,
S64537T,
TISTI9Y
1ARATE I8
1ATRATS.
taT Y8327,
14382677,
12542453,
+OSE400N
109590 19 .
13G1108%,
13886 va¥ .
12015368 .
FEEHETT

5TTIN06,
11300396 .
10%1320%.
BEATATR.
T79563% .
9298
77T,
SIB82171,
EGIY832.
ASNSATD.
BE SRS
BS33 406 .
BEIN209
TTII008.
TR HIET.
THILING .
TRIIOB Y .
TRDGH G,
BOIT TG,
BIGETAN
BOITHON .
RIOOBES .
L 2L TR
BIE6 14
TGeRT
IRTINTR
TGO TE

TYHIHTT
1E0TEY TR,
BIBIITG.

TEEZHE .

*

BaPHTEF |

_J
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Reach Salt Goins and Losses

Grand Canyon to Hoover Dam

Between Grand Canyon Gage ond Hoover Uain
YEAR RN FEB AR APR MAY JUN Il MG
1987 208438, 188179, 118472, - 128829, 130188, -1IGB80. 130807, 139772 116088, - 100489,  -37084
1964 - 137808, 712939, -TOSTS. 208308, - 131961,  -36239t. - f91TRI. -237427. ~§I&29: uaas: -so&oe'
198K 17307.  886E. 2687,  1241%3.  4184%7. 608390,  285483.  13064%.  Ini578. 323810, 190827,
1966 94688,  4BGTZ. 94997, (38068, 200481, 1685915, 85224, 98458, (18324, 90363, 124182,
1R67 | 27450,  -GI8S. -121390. -I1104%.  -99N42. - 126918,  -=EO2t.  -3I336.  -S9ES4.  -3990a3. 2981
1968 - 193084, -95SB0. - (48899, - IRI84T. 202014, - 1SOSTH. 87231, T306 37A9A. 43838, 52812,
1969 -BT63. -49TE3. -TETCN.  ~46804. -8350.  -26923. -13383.  88507.  G4¥i4. 384, 16773,
1970 1388, 613. -6E00S.  -31M92.  -2N8TS. 342, 5382,  38304.  -32492. M. 30718,
1971 138367. -FSI63. 138118, - IS1063. 100438, 94319, 17298, 8798, 38100,  -4208.  S4v42.
1972 221183, 40234, -T843%.  -a87647, SmS4.  404%3.  em3Ss.  4ns2e 2843, - 100GTE, 38923
1972 219335, 400807, BOGH.  1TS43T. 138893,  1R0AR, 1477, -STT78.  -S3138.  -46263.  -27970.
WA ITUTIS.  -74580. TI®3.  -29267.  -I7860. 24028,  S4B00. (19828,  7I83M. G408,  A848S.
1978 IA8O0 . 19889 . AT, ~EI1AD. =-23%80, -~$4t23. ~4327%, 3AT0. 13484 ¢ JaRTA 81384 X
1976 SEIE3.  ¥BETI.  -BGeN. 27433, -24738.  -42734. 1R0WA.  -82373. 24347, 108190, 120708,
1977 1668138, - 11838, - 148740, -12426&. -109071. 141384, -$7747.  -29987.  -E0187.  -30338.  -BRIE%.
1978 T80T, IB030.  69ID6, 46683,  2087E.  -T4844.  -§14TE. - H4OTHT.  -02608.  -41084.  -591A1.
1979 BIS3A.  TEI0S. -~ 18TEY.  -83026.  -BQT44. ~108341.  -TOATS. 71403,  -17688.  -73912. 17007 .
198G Jis9E. 43873 -917.  -26%8.  S0338. 177314, 318299, 14262, 67072 sases. 132873,
'981 99033 102098.  12308. 17475, 17814, 4G19. 26853, 15286, <5856, -174. 37808,
382  samez.  7Tsofs.  -390%. AKET. 20971, -17308. 13078, 43489, 29408, 49280, 121192,
AVENAGES
5430, 2303 337 -de7ih. TTITH 8430. 18709, 18867, 2837 t4TIE. 38187,
MONTHLY PERCENTAGES
as.7 £.7 ~24.0 -33.4 3.9 3.9 1.9 121 8.1 1.5 2%.9
THE AVERAGE ANNUAL INFLOW FOR THE PERIOOD 1963 TQ (982 IS 130863, TONS
Salt Load at Grand Canvon Gage
YEAR JAM FER AR APR AY AN .1 G SEP [er wOY
1983 000, 498000, 17000, 113000, 118000 . 163000, 1323000 . 145000, 1715000, 1T000, ORS00,
1964 138000, 1373000, $62000. 1056000, 4#8000. 13T000. 147000,  378000. 700000,  230000. 323000,
1365, 844000, BEEOOU. - $480CC. (ICIO00; 3380000, 2038000. 477000  TRE00Q. 3VICO0L  J44000. | 322000,
1388 418000, 455000, SAZ000.  TOOOCO. 799000,  6GRO00C. 823000,  4TI000. 488000,  4MENG. 418000,
© 1967 S4adOQ. 48SO00. €AJ0O0. 873000,  RE400C,  TIS000. 6IRCOG.  S44GO0.  842000. 398000, 41i0do.
1968 684000, SSN00D. $27000. 100000, 10SI000.  ¥BI00O.  BOAO00.  6ZA000.  34DOOQ, 211000 X40000.
1969 621000, T e3oon. 373000, 827000,  ASIO00. - BA4000, #37000. 91000,  SIT000. 801000,
197G 676000, 474000. SI0OCO. 11000, T 2ag060. 167000, 691000, 641000,  445000.  J980K0.
£971 418000 384000, 683000, 10TBOCO. 10000,  TZI000,  743000. . sxz000. S73000. 685000,
1877 840000, 3198000, 049000,  TA000. TESO00, 734000,  SROCO. 798000,  7E3000.  EBA000.  8A2000.
16Ts 900600, €80000. 1071000, 166000,  6B9000. 655000, S67000. 499000, J90000.  442000.  I780CO.
ta7e Bi1000. 271000, 37900Q, 438000, 714000, T7M000. 961000, 914000  62U000.  471000. 878000,
19TE SIBOCO. 448000, A3TODG. 464000,  S0%000. 830000, 1108000,  871000. 772000,  IO0GO. 381000,
1e7e SOBO00. $73000. SMCO0. 590000, 544000, 643000,  $48000.  39R00O. 682000,  361000. 814000,
1877 TE%000, 399000, 480000, 218000, J21000. 431000, 740000 (0B430G.  $39000.  I7IN0.  IIS00.
1978 184000, BCI00G. SEI000. 406000, $17000.  70600G. 847000, IQIN000. 941000, 657000,  $93000.
1979 S8GO00. 8WIG00. 273000, 442000, 844000, 560000,  THACOO.  E30000.  584000. 0. 887900
1380 {67006, 89AO00. STTO0D. 30000, 77000, 1112000, $116000.  941000.  7II000.  5BI000. 434000,
Ton. sestoG. ek1000. 381000,  GS0000. 437000,  <12000. 657000, TN4GDO.  SJ9000. 322000, 473000
182 711000, STCOO0. 466000. 319000 {51000, 643000,  TA4000.  SI800O.  SBAO0O,  7IS000.
AVERAGES .
492200, %079, SSS000.  TIATEG.  TSSOS0.  TISO30,  GROSSO.  TIN50.  SROTSO. 481830, audso.
MOMTHLY PERCENTAGES
b0 s 1.8 16.0 0.2 .7 .1 'R 1.0 5.8 "R
THE AVERAGE MNULL TNELOW FOR THE SERIOO 1983 TO 1982 IS TINITSO. TONS

Salt Model Em
E g
ot TOTAL
“12a018. - 1564376,
~8TOTS. - 1835984,
08140, ITI6 18,

33963,  11808%9. f I I
-4R0B8. -BOTS4S,

SI031. 4630,

B804 28,

102082 . sgdit.
TINT2Y. 465863, .

TRS63. 300018, t
Riitl 4262238 .

3508, SOB050 . R
[EL 13- 191600 . .
OINGN. J84870. '
-17409. -K43126.

19183, -197942.

ALY, - 1305488,
130082, 11TR6TS.

eB2 14, 508638 .
139466, SATO67,

42029. 139863,

30.8

Fe1.3-3 TOTAL
134000, 3291000
EIEO00, 4450000,
40R00G. O 185000
AT100G.  SITTI000.

SATOND. TAIR0OO,
$13000. AR1T000.
SE4000. 8651000,
SK3000,  THT OO0,
TE2000.  B2RS000.
BISO00.  E1TEGOO.
JAI000.  B1ETO00.
443000, THITOUO.
437000.  TSABO0Q.
HI000. 7507000,
S4TO00.  &%5 Y000,
98200, B4I8000.
S87000.  TINTO00.
AS000, 4929000
480000, 160000,
TEIOO0.  T2TAO00,
SE3TO0,  TINRTRO.
7.4




Grand Canyon to Hoover Dam
Salt Model

Salt Load from the Virgin River

YEAR JAN fES MAR APR AY AN
19086 24304, grsom. Ju%ga. FUNTL. 5641 21274,
1907 J4304 37304, 19594, BT, aaea 21274,
1908 J4204. 37308, 39594 . 95T, JEHA Y 24274,
1909 JAJCA . JTI0A. Ja%04, FOET. JGeA L, 21274,
1910 45334 . 5844 A6TS0. 57T¢0, 4030 TR0 .
1811 $QZ947, 4 118G, giag0. TRELT, 55994, 4463,
1912 264496, 233581, 27302. 2Y8E. 35688, 26513.
1913 1WOOT . 16817 J479%. 43086, 2768y 25148,
1914 44640, 42834 ATNST . 10214, 51728 3rore.
1918 28382 J004% 35670 42957 . §4649. A4S
1916 4205, 35783 83178, T4BAT, 20837 39548,
1917 10814 . J267H. 26831, 41848 . S0tT. SO6TE .
1%18 Fr068 . IRy, aRTBY. areag. 4063 23858,
1919 86863, 25384 34977, 40081, 27872, 00%4 .
1920 34255, JuTY 38107, 41710, 53187 30086 .
1924 JE994 . 29888, 38895, I90A8 I8, 1760% .,
1922 ACANT . 49787 53016, Ba417, L . €913,
1920 STEAG,  S6AE. aasa9, 54802, [ E2 TN 26741,
1924 324544 . 30840, 13093, 27838, %82, 15643,
1925 22848, 19934, JTENT . douss . F4823 I%TEE .,
926 28723, 19393, 23294, 59654, J9637. 1883,
9327 k3T 37308, IBOTe. 43436, 5684, Waza,
1918 28267 78 te 3744, J%837 . 17097 14940,
1929 23791, 13948 s R108 33842, 4308, 17541,
1930 J2780. 3312%. 887, 2219%. - 35387, 17475,
3 3 IIIRE. S7s#. 4022, 9832, SEETY, 12619,
932 26672, 131908, 1088, 5834, 0030 . 39839.
933 3330, 0997, 18893, 22342, 8136, 11764,
1934 30921, INBGN, TILTY. 1TRAO. AL LN 12047 .
1935 II48Y ., I8, 1938, 43870, J7e%0. 19804 .
1938 15422, 3T I9163. 3IG4LT . 22067 . 13108.
937 284688, 7429 1088, 58849, 4818 21478,
938 37739, JATRT 108638, [£1.1. 8 46887 7378,
939 3%348. 0624 . J1868, ani98, 21852 12578,
1940 41168, T4, 34709, 27304 19700. 1981,
At ISO0G, H1000 . %4000, 52000. $0000Q . 34000
19432 S4000 . 5000 . 8000 . 2000, 44000 . 16000,
1943 A2000 . 45000, 47000. 48000 . 26000 13000 .
1944 J20060 . ABOOO . 43000 . 43000, Stooa. 25000 .
1945 0000, IHOCO . 8000 38000 . 39000 SQ00.
10de 2000 27000, INOO0, 29000, 15000 . 13000
1247 INO0C . 0000, 24000, I5000 . JBOCO. 1000,
1948 39000 . 30000 . 000, 7000, 500G . 14000,
- 1549 32000 IBOLG . 28000 #4000, 43000, 2%000.
1950 300G . 32000. 31000 . 31000, 19600, 13000,
951 J0000 12000, 23000 . 22000, 2T000. 12000,
L 49000 . 8000, ARCO0) . BOO00 , 49000, 21000,
1953 FIO00 . 24000 . 21000, 20006, 16000 . 14000
1954 7000, 000 13004, 38000, 23000 . 18000,
19588 3000, 30000 . TYO00. 9000 18000 13000
1956 18000 . 28000 IROC0. 8000, 18000 . 15000
1957 0O . J2000. 28000 14000, 31004, 2800,
WSE 24000, 35000 . $9000. 45000, TIO00. 18000,
1986 27000, F 1003, 24000, 00, 15000, 12000.
1986 FH000G . 4000 . THO00 . 17000 14000 . 10000,
1864 21000, 0000. 23000, 14005 12000 . Y2000 .
19632 OO0, JO00Q .. I5000. 40000 . 19CG00 12000,
19463 2300¢. 33000, 18000 15000, 13000, 11000
1964 20000, 21000, 20000, AROOG., 24009 . OO .
196% 800G, FI0060 . TIO00 . SO00T 000 . 19000.
1966 J000G . 000, 19000 . IRO0G, 18000 . 130040,
1967 I8000 . 8000, 29000, 000G . F700G . P00 .
1958 32000, 32000, 200G, 0000 . 0000, FIO00 .
1989 TIONH . §2000. 58000 71000 S90S FBOO0 .
1970 27000 L2000, J40006, SA000. 8GO0, L3000 .
197 ¢ 600 . F004. 24000 . 14000 000 . F2000.
VT TROKHG . TAGOC. OO0 130006, 12000 LBO00,
18T 2800G. 4600 . 81000 23000 . SE00G . 3000 .
1274 IIONG. 21600 280G0 . 18000, 1I000 . 100,
1975 23000 . 3000, J100T. OGS . 32009, HBOGD |
1978 TROUG . #O0GG HROOK 1RO, TH0GO 400G,
97T 24000, TG00 TTODG, 13000, SO0, 000 .
¥R FOO0O0 . SO0O0. 130000, RTOO0 . OO0, LFOOR) .
1979 FTO0G . LBO0O0 TG (81 7] TROG0 SHA0G .
9RO TIOON. 237000. 3000, 000, 119000, L4000 .
31 3 Y299 J4298. £3128. 4TINS . ITT4T. 1043,
982 438G, I0056 . SA42F2. 9491, $2831. 20004 .
AVERAGES .
ARG FYES. IBG 1 JR487. IS R N
WOMTHLY FERCENTAGES
[ g.¢ .7 %.7 %0 %3

TRE. SVERAGE RIRIAL INFLDW FOR TME BEGIOD (908 TO T9RT 1%

T9A4 L

TEIAE,

‘ﬂm:s_:m .

2-6

MG
A129%,
41391,
4129,
€139,
5439
34003 .
49991,
4598
29463,
23078
118008,
20182,
32375,
7238,
50801 .
Faga,
115847 .
J2915.
1GA20.
TO0AE .
22432,
%2160,
L8 .
79803
fa2- 213N
19813,
204356 .
15477,
1529,
4317,
39647,
13832,
J7S94 .
14561,
23033.
G000
39000,
4200 .
$2000.
9000 .
42000,
£ 100,

& 1508 .

ToNg

ARt 1N

31428,

JaTS .

TOTAL

4OTINE.
*GT9ID .
407937,
4326958 .
B4 1628
T61480.
477%66.
A2,
ASOLTE,
06598,
69 5801,
87951
463123,
Jo8428 .
441639,
A9006% .
$OT8IT.
ATIAS €,
JI02%4 .
86344
Je6558 .
49199%,
173459 .
HAR193,
72380,
JORTL,
TEG40 .
picch i
242455,
Js4n0s .
ATE1946,
ABE8G .

14000,
SOI00G .
2658000
J0TOOG,
94000 .
#4%000 .
TR0
28000,
DTHOOC,
220000 .
40000 .
& 10000 .
14000
IBGTAG.
£3ITI65

EQRF A4 _
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Salt Load from Las Vegas Wash

vE AR
1963
1864
1964
1966
1367
1968
19649
19TG
187 ¢
1971
1973
1974
10
878
1377
2 i ]
1979
190
98+
1982

SAN FER

11804, 1459 .
9212, #8731,
0925 . O0AE,
tAO28 . 12485,
L3987, 13887,
sBU2%, 13987,
143075, 139G,
19684 . TS0,
LRi 51 16582,
2058, 19094 .
0358 . 19847
F3RL Y N b >E AN
22431, 0047 .
18708, k- i L 3- 0
21364 R ELN
17798, 24593,
21445 2280,
22004 23324,
801, 8823,
%368, 21680,

AVERAGES
17808 . 17369 .

Al
WS,
183,
1926,
sedg,

8429,
13261
15829,
10441,
14685,
18140,
20087,
8806,

B89,
20493,
AG49Y,

24793,

TA04 Y,
13208,

17481,

MONTHLY PERCENTAGES

.4

4.3

L

AP
THAN,
TRE.

16127,
11443,
0T,
TEINT.
t4T0,
SN,
043
17380,
14538,
18178,
FORLY .
1RARG,
17020,
18013,
1707,
1A 188,
17318,
14186,

15568,

2.2

Way
3373,
15U
5891,
$429,
TI88.
9982,
t3987.
5658 .
LTRR: B
AT A .
18544
14288,
15012,
23170,
16600,
1R181.
16839,
14648,
17209
20464,

14148,

7.6

A
299.
§881.
228,
X35,
4603 .
SO7S.
11732,
LT
13170,
14160,
126%7 .
8046
13100,
1TINS.
16804
15188
15355,
14379 .
149432,
15I2%,

11408,

§.1

THE AVERAGE ANMUAL INFLOW FOR THE PERIOO t963 TO 1982 IS

Salt Content of Pumping from Lake Mead
TEAR AN FEB AR APR "y JUN
19632 1400, 1393, 1480, 1587, THA%, 2409
1984 1201, 1678, 1410, 1817, 2390, 38z,
985 1328, 1337, 1A%, 1492, 1963, 2121,
1266 £330, 1010, A0S, 18487, 2817, 3241,
1247 E2TY. 1478, 1549, 1583, 2088, 18486,
1968 f2I%. 1424, 1801 . 1772, 2838, dadt.
1968 1493, 1830, LLA1 8 Jras. 20498, Ia84.
1970 3083 . 2917, 3330, 3389, J518, J630.
Wi [LLL] 1558, 1804, 1980, 1366, 47680,
1972 0«8 Jas . L TR 4708, 8780, 2086,
19735 4895, 4040, 4504, S48, 854S, 2064,
974 AEEE AWS3. sI98. 4348, 8432, Tegre.
197% a%al, 3487, 5393, 5914, 7430, 9191,
1978 4708, LR 5443, .08, 8314, 9748,
1977 4560, 4TI8, 59O, are2. - 8930, 4964 .
1978 a7e6. Ja84. £901 . 8302 at14, 10903 .
197% 4d1d 4088, 4985 . 1636, 9505, $1248.
19RO SRA0, 5174, 8080, REZ . LAL 2N 17840,
1981 8218 SO, D88 . 16918, 12103. [T
1983 8246, TE83. 9835, 10978, 12579, 13829,

AVERAGES
873, q39z. 4083, 4913, #0032 . TATE.
MONTHLY PERCENTAGES
5.4 L] 8.3 7.4 9.1 .0
THE AVERAGE ANNUAL [INFLOW FOR THE PERIOD 1963 70 1987 IS
Chanoe of Salt Content of Lake Mead
YEAR JAR £ mait APR uAY s
1463 -297978. - (176538, -598%10. -THET740, -800685. 410619
1964 ~BIB2Y. ~JFTLIG, -E50I35. ~48OTF.  -A14%38. -BE6I34.
RS SSTeEX. TeH4%G . -T34ER2. RBESRE. tTOOE3T.  1TOGRET.
1988 177338, #7T84. -1 01104, - 1OAGT 102879, ~42288
1967 1395, 11036, - IEIB84. [+ 22302, -104374,
(968 189236, K400 . 4 8%, 3 s - S Liat T N 01382,
965 NTTAZ. 23483, - V9uD%. $4832. £3990 . 5B 148
PG 1aRIEE. -J809K. - 183856, =39%589, T84 ~ HERQY .
FSF1 - K0TS, ~2TT966. Q. 0. ARYAL, $84008
$ET2I ITOANN, -T84237. ~SES8M4E. - 184RDT. A ISR . insen,
T3 SEGIRS,  FSAN0E.  B21646, FEES 15 -2TRTY. ST1a4 .
1974 SBTEO0. -2610%1. ~IENTOY ~£3TGIT. AT00W1S. ST,
9IS IRGIIM. -A2TSG. -iBAISY. -2BE7TEL -6 1480 . EET4
976 1GORSS.  RIBIAS, 19BN, L THRIO6. B743%.  -26837%.
7T BBERIC,. ~13T40%, FTETEY.  ~TiG4BE.  -S004TI. -FEA0ST.
SGTE GRS E9G, 19300, 10480, -ZeeEdd, - 187160, TR
GG TISTEO.  SEIN0O. -210900.  -13A%T0. -330vS0. - ETR4%0.
R0 TIRTI0.  TOS00G. - 1T3900.  -138780. - IVVeGG. J2395¢,
1GRt  tOODOG.  OSO0OU. -I0B000.  -StioDg. - 302000.  -¥51000.
SAZ  FBEOO0.  TTSOOG. < 1EDOG. -3RJ008. - tHI00G. -0 .
AYERAGES
BEINET . EEGET . - YWSITE. 5 1ROAE. ~HERET. « sEAR,
MOMTHLY SERCENTAGES
1443 1.8 -t % B 7 3 -4%.2 -G, 8

THE AVERAGE ANNUAL INFLOW FOR THE PERTOD 1963 TO 1982 1S

LN MiG
aOus 19,
TR 3%3%.
{153, 10780,
410G. 137
3320, 64.
5403 . 9217,

13313, 1716

1566% . 2i878,
1043 . 1326% .

12940, tYR0.
13895 . tEO98,

16588 . TR0,

32078, 8244,

20448, LRTAR .
G486 . 2420,
€376, 8344,
153 17789,

21104, 1IRNT.
5599, 16649,
16556 15538,
1RTOD. 13997,

[} v.s

TRERNL, TDNS
G AUG
3134, BT,
3T 3347 .
3326, 027,
3749, 3676,
JseY. JI0Y.
4104, 118,
4834, 4649,
5002, 2.
6870. saas.
2996, 1910,
QT4 9158,
Gtay, 8177,
10070, G785,
5908 . 9858,
10474 . #8216,
11402, LR XTI
172955, 12044 .
1418 14570,
16387 3937,
13881, 14288,
8353, TIe4,
12.8 1.8
8178, TONS
i AUG

. +TGTIAS.  -687998.

-B26 147, -438994.

= 43018, 22%2.

L v2%G5G92,  ~FTT4%I,
- tASHR0, -33354,
SI65%, 1I%8%.
- 168630, 19326,
«Zt873. PG 1E
. AU, L R+ T N
2747, 1898

- 1B 2R, «3UG9IT,
I6687E, 165268
FOSREE, 14N Y98 .
~T8&GE. <EABAST
~GELET IAIBNE.

~ ER1386, 53940,
-BASIG. T 1AR50,
FTRCO0 . « M40

- £ OGN - PO,

OO0 128006
= PRGHE . = FERE .
-5t 8 BTN ]
145208, TONS

Grand Canyon to Hoover Dam

LLAT R

SEP
2427 .
478,
1399 .

28014,
1983,
3937.
3180,
$177T,
s8t2,
TS,
TO0R .
anda.
To40.
TI67.
96 56,
13583,
121637,
12797.
124086,

4709,

10.3

k114
~800202 .
< REHITA .
MY,
544979
166462,
~ 45559,
165454,
136736
BEGYS,
FES L,
~INRIGY.
RO
PHIABS .
INTREA,
68132
FEROAG,
SEFRAG.
£TA3G.
- tHO0G
2006 .

SETIE.

8.3

oy
anaz.
5710,
1490
1O36% .
AL LN
-1 L3
1749%.
F0TA2 .
IEL 1N
22509,
11831,
21279,
19832,
IRNe.
18%4€,
relra.
tFA2Y.
tT297.
9364,
a2,

16884 .

ocy
1961,
1493,
1430
1770,
1748
o o

2919,
AGRA,
L1129
ki -LIN
4847
L34 .
6343,
T35,
937,
io9ns
12440,
11307,
10925,

724,

gct
AR <N
~IE RO
121788,
84470,
=« $4%07E
1Oa850,
A0S .
~grNyY.
G0G 19
49940,
~HRFTE
- {T98E,
ASIAT,
ITEBO3,
« SAINE,
TSR0
=33930.
~2BRRRC .
A0
FRENG .

FEAEE

wNoY
THER .
9IS
tarhy,
11964
16934 .
18841
11290,
F1182,
6983 .
22010.
t¥3ze.
22287
18448,
0861,
176482,
2640
16880,
Ty,
17907 .
19845

1728,

NOV
1218,
1214,
10437,
1499
1384 .
1944 .
T84,
1784,
38O
4220,
$366,

GLB2 .
%enT,
LEYA N
4689 .
2648,
9816,
T00%t,
8550,

4524,

NOV
4T 49,
- HOS00 .

227483

(29274,

-38364 .

5808 ¢,

278032,

~d 8%,

TETNIN

1809% ¢,

CEIUTY.

2583307

-34887%.

484154,
- EEGIA.

IBELOD .

pieics-t ie

24280

TFHOCHY .

L re

P IEFRE.

4.8

Salt model
DEC TOYAL
tOTEY, TIH08 .
L2448 . SRONL .,
14990, 1853
14918, ERT5,
10 (4 16085 .
5885 143108 .
17764, THIERS,
19380 21788
1193 30 R1 LN
14284 230393,
19155, 204142 .
25598 . I09TeL
1886, 239780,
TO68T. F7HaTS,
0899 229874,
20899 . 0288 .
T332 13de3.
15938 2708,
TB32 209919,
26301, 230652 .
182149, (i 1 1IN
9.7
peEC TOTAL
izie, 22618,
1304 ., 24207,
1238, 24187 .
1318, 26094,
1301 . 23191,
P8, J0ea .
32914, IS0,
1S4t a3,
3193, 43638,
4613, SA32t.
4499, YIRS,
3331, TaGS,
AEKD, 21490,
Ll AT o 826862 .
3731, B254G,
45498, 0922,
TRTI, $GEIIN.
148, 173569 .
TT98. 135408,
T600. LHINTE,
2549, 4517%,
5.4
DESC FOTAL
~AN8829, ~H4188837
-G007S. -4T58202.
2GARGT . 4NIIUZY,
2324%4, 21434%,
ERTIR . - 20EABL
£3024. 435448,
317182 t41THIG.
AR5, HAGEA |
AVHEAN, 1O4%A20.
58139 IB3+82 .
~214TAT . (TOEAGD.
IR2RE, - SHA3S .
- 1828, 3I5TE4T .
14852, 1WOA080.
HEIRTY.  ~HOTHOR.
FH49830. 608D,
17600 . SITHNG.
- HBAG, §81 150,
IGIO0L . -EIEO00 .
LN, HAGROGO.
§ RGOS, 1EBIGN
112. 8

~
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Grand Canyon to Hoover Dam \
Salt Model

Salt Load Below Hoover Dam

YEME AN FEB iR ARR wAY WUN i AUG SEP oeY OV oEC TOTAL
1935 S5A8TS.  JTITIA,  A18613, BSO1938, 452758, VSEGAD . EARELEN 244935, INAGA4 INeGAN . 486377, I6ITT. BOTT4A50.
1938 822, JM900.  SasNIY, 98765, 483101, 406773, aAR803 . 333202 . 294798 . 246814 IS0, 274439,  4SAZIN4.
1937 2984%4.  JJTSEE.  S3I48T7, 284130, ST664T . LALVEF= N Toosay . 659322, AITI6G, A8 1850, J93484 . IB008A. BOEEA%SO.
1938 350248, 344180, 449296, 418771, Sa74%1, 615070, 624819, 57990, AB4 119, 647204, #0309, JFE101., 6148424,
1939 TIIIT. 12Tae74,. 820uS4 . 833230, 633038 EARISE . TORGA0 . TI2160. 624195, 535028 720487, TALTIN.  BEROIIS
1940 S9%440.  ATTIAT,  A5644987. #60392, 02458 GOUTAS faci-E21 FOVIOL. T28G18, 017645, TROAEY . BtIM23.  BI64480.

1941 £28000. 458000, 60700G % . 1850000, 1935000, 1007000,  1JA60C0.  1481000.  1543000. 1630000, 1947000, 14487000

194T 061000, BINO00. 1428000 ROOG. IJL3I000. 157V00C. 1272000 838000, 10O%000. 1103000, HYEEOOD . 983000, 13I8 1000,

1943 $650G0. YI000. 913000 B8I000 . WETOO0, 6TO00. 1009000 . SE900C . F4BOGO. 1081000, 014000, {OSA000. ¢ 1502000. .
1944 114TORO. 1131000, 1254000 FHIS000. 1192000, 1042000, 1033000, H15000. 1007000, r8200C,  t1Tad00. 1127000, 13607000,

548 +(52000. 1056000, 1200000 F90000 w5 1000, S2I000 . T92000. 423000 TEIOO0. FEOO0G, 938000 GAS000. 11812000,

1948  S71000. 984000 284000 176000, 857000 . THIO0G . TEAQDD 683000, B 1000, TAROOG, 483000, TTICOG. 96248000,

Y947 RSHON0.  80600Q. 8TRHO00 A8000) STH000 . 373000 LEE 1w

1944 1087000, 1O%E0GO
1949 1008060, 1OFO000
1950 t0S0000. 917000
1951 207000, 638000
%2 S63Q000. 1127000
D53 1141000, 9485000
1984 FIEO00. STBOOG
S 71AO00. TIS000
956 633000, 845000

- +186000G . 10620600 . FA7000 . 994000: #AI000 834000 . 734000, SO5000. 1023000, 11713000, -
1957 $71000. 50800G. 830000

290000 B82000. B4800G0.  WOTTOO0. 1 1XS000A. hl
10046000
SOFE000 .
531000, 207000, 1177000, 11401004,
232000 $H0000 . E44000 . SU2000, 10OFION0.
4 SEX000 . 261000 . SOR000. TRI00G . 643000 . 7000,  9913000.
STS000. 10539000 TEIONG . 40000 . AA00G . SH0000 ., SAB000 . 245000 . 5ISCO0.  FIFI00.
. #80000. L7000, 831009, # 14000, TOA000 SS800C . 420000 $03000. 8918CG00.
. HFI00K) . ST8000. 42%000. BI0O00 . 204000, 711006, #4000, 1016000, F6R 1006,
. #7000 . 698000, THO000. 734000 . S5T000. 97000, 812000, TAN000. 10243000 .
834000, 216000 . §46000 . T43000. 142000, 626000 . SE5000. 492000 . 48300Q0. TE4I0C0.

TH800C . TTEO00 . 162000, 40000, 613000: 1G2HI000 .
$4 1000 . TETRO0

H5E 110000,  THEO00
1959 STEQ00. 837000
1980 BA1000. 458000
1981 40000, 843000

796000 . 934000, 878000, 292000 . 49000 213000, 480000 S26000. H20%000.
483000. #1385000.

1962 448000. 487000, TSODOO. %7000 287000,  THIOOQ.  TSOON0.  T46000.  THOOO.  S45000.  SS2000. 984000, #0000,

1963 478000, S54000. HAR00O.  BII000. K4TROO0. TOR00G,  AISDO0. TTIOO0. 645000 475000,  413000.  %38000. 7887000.

1944  S£G000. S4BO00. TEOU0O,  #42000.  B2TO00.  TIIQOO, 849000 734000, 616000 596000,  454000. 497000, 8014000

19645 278000. %43000. 30I000.  19600C, 994000 . 248000, 880000, $97000. TIA000 $62000. 430000 449000. RETL000.

1208 60000, 445000, 824000, SBS000. V4000, A31000,  ASTOO0O0., 822000, 67000,  A48000, 440000, A1800G.  THATODO. 4
1987 470000,  S28000. TTI000. 604000,  B27000. TIBOQ0 749000 675006, 483000 535000 328000. T28I000.
1988 327000, 456000, TH$1000 221000, 10000 $95000 713000 §TI00C. 643000 AT6000 452000 582000,  TE12000, \}
1949 360000, 563000, 841000 S12000.  #I4000 7685000 780000 707000,  61BOOC.  SII000. 478000 4%8000. 79890000 N :
HTO SITOOO.  SSR00G.  TTHO0O 831000, & 180000 178000 &11000 492000, BH9000 481000 HEFOOD. 8128000, i

1971 5!!005: 663000 127000 T3I000 . 622000, S09000 . 483000: 221000, 8297000,

19T CATINOD. 448000, 227000 222000. 277000 448008, TIT IO
1877, 144000, %62000 B34000. Yi48000.

1978 213000, 393000. 821000, £22000. TS8000. §23000. 771000, 232000 G4 2000 . 4695000, 358900: 336000, 6978000

1913 612000, 848000 190000 195000 TTIN0 &02000 490000 . 387000 ITSO00.  THAR000.
1973 S7TCO0.  S6H00Q $03000 . 230000 . 49 000 . B2I00Q. 796700G.
1974 409000, $63000. $29000 ROFOOG #210G0 192000 ANKO00, B44000. 52000, 455000 . 000, 8132000,
197% 481000, S80000. 70000 AIN00Q AABOO0 734000 TRION, TETO00 £82000. SIH000. 44000 . 448000, 7439000,

1979 204000, 17000, 87TTO0G. 454000 R43000, 808000, 786000, 14000 . ATIO00.  TI19I00Q,

B0 440000, X100,  STH00G.  1OSS000.  H1R300G. 1000000, 1118000, 110000, 224000, $22000. TREOO0 . B32000. 10430000 .

1981 SO00FY. JG8LT. THI1I4, SHBEIN. "14363 . LAL3L N 422356 289702 . 829176, 86621, InEIIN. eI, TRIOTE,

1982 430497, SO4T712. TIeaRs. S45080 ., T92TO%. SSO643 . $69214, TO3IZAN. J8632T ., Jest . J4BOAB . 431334, S200TIT.
AVERAGEY

SE5043.  S49445, BOSTO. ETII8Y. 291354, B340, 813058, T91203. 2400, 40243, § 3520, S48044,. ARIIDTO, -

MONTHLY PERCENTAGEL

T.4 7.3 8.4 9.8 10.6 .t 9.t 5.9 7.8 7.2 L3S 7.3 ~1"

THE AVERAGE ANMUAL INFLOW FOR THE PERIOD (928 TO 1542 1% #931070, TONS




Appendix 3

HOOVER DAM TO
DAVIS DAM REACH



Hoover Dam to Davis Dam

Reach Flow Gains and Losses between Hoover Dam gnd Davis Dam

YEAR
193%
1934
1337
1938
13339
1540
1941
1942
1943
fadd
1545
1948
1947
1948
1949
1950
195 ¢
1982
1943
1984
195%
1996
1987
1958
1959
1980
f98 1
1942

.AS83

AN FEB
2346, «T4F.
5A59. 5105,
BETE,.  -11880.
-1, 178.
-90181. 30944,
2431 21812,
ITYIE. 51%9,
-13936. 45613 .
- 17464, ~-5930.
~ 19408 . -J80%,
-2% 184, ~T205.
~33063 . ~2487
13497, 37182,
43084 SHEON.
40202, 19472,
40143, 092,
~32%48. -33107.
22297 42898,
21928, 7989,
11488 1943,
7863, 4983 .
« 13803, 15895
32322, -16818.
1294 ~2348,
-3871. 3380,
T228. 15428,
- {5308, ~-4N82.
4098 . 1043 .
~65406, B TIN
~2348%. 14477,
5804 . 13304 .
- 2608 . 28749,
2334 2360
9390, J9440,
-~ t4177. 13899,
594, 12631,
1814, 32272,
-436. 39872,
4041 9713.
7431 10967
-26848 ~$7482.
-872. 22041,
22349, 24148,
22197, 5.1 N
185384, J4088.
~ 5054, 42769,
SITR. -T1%.
-&R080 . G887,
AVERAGES
-3103. 13104

nAR
~E5%E,
309.
~ 087,
378,
A3628,
-20128.
38738,
19500
-804
-38%80.
FAETI N
17040 .
3319,
8038 .
~218%.
- 1983
il LN
9533,
17274,
4817,
17295,
~ 904 .
10104
1683,
8277,
- 1149F.
1708,
40,
LTL T
14308 .
4883,
J0843,
G218,
28918,
35801t
42081
& 1608,
42803 .
2445,
G383,
IO
24887,
sa%32.
48269,
19308
1RIA0,
/097,

14090

WOMTHLY PERCENTAGES

-2.%

0.7

11.%

ARR
TR0,
ILE
~ 5564
5958,
NG,
24449,
it284.
~ 85697 .
524,
7827,
~41888,
= 3088,
- 33082,
0M23.
12808,
2149,
27184,
17458,
4187,
14408 .
L L
225885,
2116,
11678,
8270,
« 1154,
54
1%333.
B804,
983,
20884,
29704 .
3%ATL,
18847,
34451,
43914,
31370,

XTIe8.
45371,

%190,

12.4

WAY
~T9%30.
-%5948.
-478.
J497.
« 4808 .
Rt
~87384.
- 12504 .
~21507.
-38943,
~8O034.
235%.
I2HN2.
42913,
Q243
07 .
22351,
12308,
19718,
37948
22119,
4808,
A829.
14226,
9279.
17498,
-8309.
4212,
P42%.
~ 4289,
0087
48300,
Jaies.
248148
18%33.
25518,
22403
49853,
G182,
10908,
2878,
JAGNT .
3820
Sd074,
40999 .
24017,
21764,
17738,

10323,

3.4

AN
~24884 .
- 15923 .
~ 13912,
~ 12858,
- 1ESHE.
22783,

GAATS.
- tAss.
~4TETE.

4833,
23807 .
~ 14585,

=1026.

+ 44806 .
- 13448,

8740,

43078,

tanis.

19818,

10982,

3I6FTT.

338614 .

5095,

23030.

1T,
« 1SS,

5182,

184,
29363
-82.

5437,

3074 .

43887 .

42455,

3782,

J81ad.

88856,

4n828 .

28127,
1288237

SYTT .

t4479 .

§4137.

2347 .

49389 .

29910,

33897,

17808,

17439 .

4.3

THE AVERAGE ANNUAL IWFLOW FOR THE PERIOD 1935 TO 194% IS

Wit
-3361.
~{AATE,
~8963%.
2114,
- 19418,
~t1098.
0744,
43453
-39329.
-2934%,
~28%.
-29217.
~2807Y.
11409,
QP08 .
931t
4027¢.
1110,
AQUNS .
24478,
4887E.
270%8.
2534,
25822,

22847

18.6
$23700.

AUG
~ 21499
T
~Jins,
9302,
33438,
TR,
-%094 .
4104,
-16%37.
~36286.
~3N783.
1855,
0089,
8080,
“2TI0E.
-394,
08T,
13015,
4092,
17008 .
29138.
2WETY,
180032 .
17047,
16408,
8887
15886 .
w7y
ta78Y.
43292,
31718
* §7921.
8458,
I6072.
J1a%y,
2B425 .
6184,
Ja832.
18aen,
T4 1899
THEA .
22212
IOBSY.
§2643 .
TORZ4 .
JNa74,
Esand.
I0WIC,

tOAS T,

12. %

ACRE-FEET

sEP
- 100%8,
3423,
-80%0.
843,
17966
TrEt.
- 1RATG.
-42%12.
L. TTH
~8428.
31249
11583,
-2483Y,
a802 .
{744,
T4,
11203,
22388
158,
8728,
15584
13989,
1039,
3938,
15921
2175,
ta4nS,
1836,
TII.
9216,
418¢3.
48899,
73248,
17893,
0888,
12881,
28,
232240
062 .

098 .-

19914,
15584,
23874,
ITeL.
624072,
42071
14548,
t4141.

100891,

2.3

acr
~5637.
149,
~3880.
- 10442
-~ 2837,
LR

- 15837, -

1149,
Jegt.
-30209.
~S 1831
-2071%.
10483,
43383,
-27%.
. Bes,
1I08,
ias09.
- 403 tBA,
-3273.
15140,
7949,
282,
2033,
11883,
~J488.
14280,
[E2E
4020
1238%.
24388,
231%2.
H30 1.
135588,
S2069.
14308
87T,
- 1383,
TAB9T.
~1378.,
17620
18452,
1294,
18940
A973%.
15394 .
15813,
711N

BAG2 .

NOV
T8T4,
R90T.
€923,

JO8RT .

130,

10294 .
- 25880,
2WOT.
~20703.
-20168.
- t8383.
383192,
S8
-36589 .
8701,
~12914.
=tHi2.

7884,

5404
9426,
3283,

-18%3,
1408,

~4TT0.
3179,

-840,

~ 11578,
9783,
~9388.
-983.
L2
Taat,
~299%,
3428,
-T9084 .
11176,
11947,
14480,
~§300.
-28077.
-2397.
12938,
TRy,
18068 .
ERANL1 N

2488 ¢,

B80S .
- 12942,

Flow Model
BEC ToTAL
10170 -4
68 . - 42466,
3%a&. 31140,
3638, 49738,
49303 . ~BETA3 .
Fsa22. T09%.
L7707, LLY AN
~&TES. -13974.
33082,  -122417.
24104, - 1BNB3T,
40237, 243949
8030, %1120,
2241, 20089,
21188, 2WITIS.
8238, BOQA .
~24T2R, - 3032,
~B8. 138049,
28583, 19950%.
-1Hada, N439 .
4976, 10118,
-82349. 116258,
~$1213. 1788,
~ 1688, 2949,
~430%. tar80 .
toA24. 114422,
~ (4389, ~H 1948,
-24%801%. -1Y2N,
~1a648, L8995,
- 24007, AT 100,
-4t 111748,
«$17%, 8837
-T038, 411870,
- 15878, 279629,
-322%. 24%939.
~AD1L. 250144,
S812. 298013,
i N 3418897,
25978, 6862 1.
« 7549, 4232,
- 17853, 220289 .
- 11388, L7704,
18332. ISINTL.
17985 . Lxi 1M
13240 . 497244,
$302. A4 1ER4 .
8181 320748,
-2828. 237698,
- 199%3. 1E4287.
-
1496, 122700,
£.2

TAdOW MOT4




—

Hoover Dam to Davis Dam
Flow Model

Flow Below Hoover Dom

YEAR AN FER
1938 JAGISE. 1T HS.
19346 297464, J14290.
1937 29a824. 13068,
1938 J90254. 361457,
1939 PTIOB66. 1282371,
1940 SBIROT. 448T4T,
1941 SES244, S00130.
94T 2010874, 1830086,
1943 1109353, 823Q73.
1944 VYIOIING., 1228724,
1945 1238993, 1099682,
1948 1116048, 104TE4T,
1947 9828168, 888521,
1948 189511, 1098542,
1949 1211958, 1214081,
195G 12778, 1171884
195y 92TedY. TS&4QE.
19%2 1089285, 19170741,
1953 1226696, 1043559
1954 BO%6I9. TI1EN.
9SS V24949,  TOAYTY,
1946 S8309%. 481489,
96T B34S, 470018,
SR (245147, S45208.
959 T9S04E. EATETT,
1980 428412, 494177,
1 890597, ETT0a0.
1962 AR1639.  4NT12Y,
1HE3  AB22%4.  STASIA.
1964 S32717.  S43600.
19S5 489335,  ANA0ES.
1966 5433, 43948861
1947 490840, 574283
1968 J9US01.  £70480.
1969 548908, 851714,
1970 402828, %35608.
1971 360773, S6JIZA.
1972 SE6TEG. 14250,
973 SE1G046. 552603,
TS AMAAS,  ZEET0D.
78 S15J38.  $17027,
1916 SOREIT. 415440,
1977 250443, SOB 4N,
TR 234806, 429198,
AT 117648, 291392,
N0 AT148d4,  2BA329.
1981 18874, STINNEY,
1982 ASIBIN. SRS,
AVERAGES
TOIDAS.  STIINN.

e
4TI 86,
AEG668 .
B14228.
AB%282.
SI4108 .
3456,
54542,

1435303 .
$70209.
$IOT48
TI5008 1.
004107,
Lot
SHASASY
1991389,
T2ASTRY.

T ASSS09.
AFF 1194,
FOME534 .

10848 .
O%T26.
TER2T1.
TIRATFTY,
AN t4T,
277638
710892,
SISA8S,
798121,

§71928.

HOMTHLY PERCENTAGES

Y.4

THE AVERAGE SAPRMAL INFLOW FOR TME PERICD

T.t

*2

FINA0N.
1018345,
4L 44G

01534,

MAY
S6TO4T,
89422,
S4T 128,
554519,
599209,
s74208.
14358142,
TIRIS24
10R9ILT .
1215628,
TOSBOSY .
FOT68 4.
954227,
(SZ3] LR
1026243
136320,
RGE3AT,
1933293,
#9724,
F 100644
37247,
TAGI 14,
THASOE .

TH154Q1,
49387
84920,
$4320a,
BaGE64 .
11380,
$44237.
871907,
VIS,
BRO 124
43304%,
#3499,
SIEEIT.
860839
SEHTSE.
01087 ¢,
osoa2e,
SENdas,
23909,
180813,
135509
1010256 .
12605 14,
57150,
43098

0408,

L |
1938 TO

T
WI6 1N,
s108321.
BaT423.
623813,
537538,
582316,

1BO98AT.

1560818,
1040447,
WeTaTe.

1014560,
E1TO04.
1877,

10758%0,
an499s.
9898 14,
£90883.
1431690,
219384,
79468,
£T954T,
TRATTS.
B2£310.
21aTH9,
50879,

10 14560
B4 1404,
795132,
TR0
T188420.
785488,
785681,
TR1898.
87143,
TRAAZY,
7RO,
T4ORIY.
ro%s42.
s83t1¥.
sa007e,

TVRAAD.
TH010.
£3I980.
95208,

S34088.
S3408S.

54431,

.0
1982 IS

Wil
TOS2T.
$980%0 .
658995,
SH0063 .
SR1746,
STI399.
90612,
1286140,
1108253 .
1113087,
0839
SIT4TI,
925402,
1158389,
1020094 .
LLEL VAN
7833481 .

1IGIHNE
96302
1026858,
846697,
82134,
Tan4da,
S94688 .
L ETLE 3N
83816,
821486,
BIIVAEG .
908188 .
866373,
RE4T2A,
88509,
831939,

TE892], -

TrI9e.
TH2587.
Ta9T07T.
T6B608 .
12339
BATRER,
30095
ATINE.
[ L] R
30710,
SETTES,
1189802 .
243912,
TIAT.

ATEORS .

L %1

24981477,

3-2

MG
625953,
GET48T,
664076,
3579,
TEISTY,
ET5ISE,

1428993,
B4AESHT.
1042230,
1210709,
§84820,
TEOTTS,
6% 143,
SETH2G.

OB 1906 .

871907 .
SORJA0,
1I0TTAS .
S6TERS .
[Ty 1T
TEBESTY .
95405,
185823,
1260,
BUI€28.
#59221.
TIOR3 .
857150,
AB853%.
TI1008 .
SETI82.
#3998,
TH8079,
432975,
$9T9TS.
€837,
T4 8%,
TGS
BE85TY .
SATEIE
SOSREL,
094043 .
74241,
97198,
8%,
1185507 .
14849,
164324,

A5T138.

LB
ACRE-#EEY

SEP
4099,
RLEASS .
535372,
H6INT .
SOBtaY.
495018 .
1576287,
1024874,
104 1923,
131788,
A53)64 .
TEASAY .
LIEN
_SREIIT.
sHA0T .
223349
247948
13%9689.
IETE% .,
933038
8313292,
&10%21,

TR4BTY,

783047 .
71970,
BOBE98 .
290258,
115845,
194176,
£1243%..
€65 150,
FETITH
484308
663481,
MrTE
SOS9R3.
433017
834323,
59918,
Tv34es,

TERG LS.

ocrt
SOASTE.
£53862.
508112,
TT4140.
76374,
TRE2T8.
1540%13,
1i1627an,
11715,
Y228486 .
1079738,
S5E%IS.
[EiF
S16794,
1178278,
847928,
155894 .
1291259,
[ :11 21: 8
TTSHRS.
S36598.
489833,
S96665
728034 .
69236,
S54288.
SININE,
404881,
s2tamr.
584529,
534920,
4Ag8Y64
379840,
ABB251.
S22694.
483341,
HOIEHH .
217303,
89791,

TO4INY,

NOV
371200,
INOINT
£13222.
T4%003 .
THIONS,
TISAE,
[E3{ 151 N
ORAR92 .
HITRTO4

NSRS,
1081933,
182259,
EBO0TS.
1028246 .
1021704,
15219,
AL75%9.
114497,
T48%TS.
S7597T.
487348,
%Aty
58030,
TARSHE
OS5 1.
ARS0 T
518741,
12902,
484079,
448187,
41TTRS,
473124,
58491,
ASETE0.
A2R499 .
449580,
A5TA8T .
97077,
B26500.
SOINES,
AFSNTE .
HAINE .
42522,
375298
342924,
AIGRAD.
38Ty,
Ire0t7,

$70300.

DEC
299418,
218313,
401520,
J98nE8,
103199
79568,

2070318,
11348599,
127TF1 16,
1199036,
106 1906,
4%960% .
10831348
11346010,
1231784,
%0386,
$2800%,
13RI,
#135493.
T4093%.
492400 .
497328,
tOB0WNE .
873137,
572028,
ST1587.
ARB430,
SO6033 .
S85043 .
489219,
AIAS3I.
AETHE4
JESSAR,
82597,
a534 16 .
497073,
So6384.
79430,
LIk} W

JETREE,
208212,
PESAD4
91218,
443758,

498127,

TOTAL
S$358789,
5833544 .
SO 18405,
STSITRE.
#8482735.
TERT V9T,
14297818,
15782479,
1278327,
143283877,
128 12453,
5845048
10953018 .
1301 108% .

13566 149
12045388 .
SUSSTT.
1Y TIN06 .
+ 1300398,
10813209
83K7T37I.
TTHE400 .
9222982
118TTT9S.
SIBAATE,
977832,
FIABRTO.
G152
933104 .
2134398,
TTHI0ON .,
T7R1i4D,
THITIHO,
T IO,
TRIIRNG .
$022TRE.
ST84244
BOTTEO8.
BICOBEY .,
[ 311 W
HIEE Y14,
THORAST .
MHIONT,
TATEOYS .
TTIOATT,
11078219,
283¥7Q.
T442929

-

SASH LT,

-




Hoover Dam to Davis Dam

Flow Model
Diversions for Davis Dam Government Camp and LMNRA
YEAR JAM FER AR APR ML JUN Wit ALK SEP PCT N pEC TOTaAL
1935 a. Q. [+ a. G. [+ o, Q. [+ 8 a, 4. . a.
1938 Q. a. Q. ¢, [+ 4] [+ 8 Q. o, Q. Q. 0. G,
1937 a. 9. Q. o, a. a. 8. [+ 8 a. a. Q. 0. o.
1934 . [+ 8 [+ ] a. [+ Q. a. Q. [+ . o. o, G.
1939 G. Q. Q. a. [+ [+ Q. a. [+ Q. o O, s 9
1940 o. a. [+ 2. o, o, [+ Q. G, a. . [« Q.
13- 3 o. 9. O o [+ . Q. Q. [+ 0. G. Q. Q.
1942 Q. o0 Q. [+ a. o. [+ 28 [+ o. Q. [+ G. &.
1547 [+ 9. M. - N G, [+ 18 G, [+ 18 [+ - Q. o, [+ G.
1944 G. Qa. a. Q. o, [+ N 9. . o. 0. . 0. Q.
1945 o. [+ [+ [+ G, o [+ G. o. Q. [+ a. <.
1945 . Q. Q. Q. O [+ [+ B G [+ 8. [+ g, Q.
1947 Q. Q. . Q. Q. Q. Q. [+ 8 3, 2. c. Q. Q.
1948 [+ Q. [» a. G. [+ g, [+8 Q. 9. G. [+ .
RL-13: [+ o Q. [N [+ o, [+ Q. Q. 0. [« 8 &, Q.
1950 a. a. Q. [+ 9 Q. G. o. [+ [+ 8 Q. Q. Q. Q.
1951 [+ 8 [+ 8 Q. G, [+ ] . [+ B [+ [+ 8 o, G. . [+
1942 a. 9. Q. [+ 9. [+ Q. o. D, Q. 2. Q. o.
903 0. 0. Q. [+ B [« [+ a. Q. 0. o. 0. [ 8 Q.
%4 Q. 0. Q. o, a. 2. &, a. [+ 18 Q. Q. a. Q.
1945 0. G. a. Q. Q. Q. Q. G, 0. Q. o. 0. Q.
1458 [+ 8 . O. o. Q. a. a. Q. G, o. 0. g. 9.
1957 G, . Q. [+ o, [+ 8 Q. [+ 8 . &. G, . Q.
1958 G, . 0. Q. o, [+ 18 0. Q. @. Q. Q. [+ a.
1959 [+ 2 Q. a. [+ [+ 8 0. . Q. . . a. O. 0.
1960 [+ 38 Q. [+ [+ 18 O. Q. . 0. Q. Q. [+ Q. G,
16961 [+ )8 a. [+ 5 0. o, o, [+ 3 O. Q. o, a. [+ Q.
1962 g, Q. o, Q. [+ o. 0. O. [+ 0. Q, [+ Q.
1963 0. Q. o, Q. Q. o, Q. Q. o, [+ [+ o, Q.
19464 a. Q. o. a. o, o. Q. Q. o. o. a. O. o.
1965 a. [+ 8 o, Q. [+ 8 Q. Q. &, 0. ¢, Q. a. Q.
1966 Q. o. Q. 0. o, Q. Q. Q. O, [+ 0. g, o.
1967 . [ a. 3. Q. G. Q. 0. o. [+ B <. G. Q.
1989 . [+ a. [« [+ 0. a. G. 0. Q. 0. 0. o,
1969 G. Q. Q. Q. a. a. o, 9. Q. [+ 18 Q. a. o.
‘1510 0. G. [+ Q. . [« 8 Q. Q. [« B 0, Q, [+ Q.
ST . Q. [+ 18 . [+ % o. o. G. 0. [+ 8 [+ 8 [+ 18 o.
BT 5 7. 18, 6, 2. 0. - 3. LI 23, ). 4. 5. 249,
,5913 = 5, &, 1%, 8, e Ja, 9 3¢, 28, 12 a. 138
AR74 -1 &. 190, 18, 2, 3%. 4 29 4. 14 10 4. Tt
1375 T 7. 1. 4. (R 7. 29 29 24 14 o 5, 1493
1978 [ 1 %, [N 12. a7 1% a4 a4 24, 10 T 9. 2.
1977 14 T, 1% 18, 14 3. 6. 27 18, 14 L tt, FLAN
taTH 4 4. 8. 1, 0. a1, 40, 41, 27. 18 5, 4, 234
979 . 7. T. o, 4] AQQ, 2R, 38 21, 14 13- a8, s,
1980 L3 7. 7. &, 2. a8, 5. 43, RN 24, 3, 105, 233
19814 .3 e, 1., 4, 8 3. 31, . 7, 8. 14, ", 143,
1982 L] 9. ., 1. 18, 3. 34, 45, - 27, i8, 14, 4, T43.
.
AVERAGES
t. 'S 3. 3. . 7. 7. Y s. A 2. 1. 0.
MONTHLY PERCENTAGES
k.9 3.4 4.4 8.1 [- 3% 4.2 4.8 16, 4 11. 4% 7.7 4.9 3.9
THE AVERAGE ANMUAL INFLOW FOR THE PERIOD 1035 TGO 1983 I8 0. ACRE-FEETY
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Hoover Dam to Davis Dam
Flow Model

Consurmptive Uses of the Arizong Hecregtion Area
Between Hoover ond Davis Dams

YEAH AN FER AR APR nay UN il AUG
+32% [+ 8 G, 9. G. Q. [+ N a. ¢.
938 Q. Q. o. a. O. Q. [ a.
837 a. o. [e] S o, Q. Q. [+
938 a. [+ [¢3 0. o. Q Q. a.
1929 o. Q. ] Q. o. [+] a. Q.
1640 . Q. Q. 0. a. . 0. 0.
1941 - B o. Q. 0. G. Q. 0. g,
1942 [+ o. Q. G. 0. a. [+ Q.
1343 o. Q. [+ Q. o, o, Q. =N
1944 Q. a. 0. a. B Q. . o.
1945 o. [+ B Q &, O. [} G. [+ 8
146 o, Q. [ +] o, . o o. [+
HAT 0. <. a. a. o. Q. 0. Q.
1948 o o a. B Q. . o, G,
1949 0. 0. [+ N Q. o. 0. G. a.
1980 . Q. 0. [+ N o [+ Q9. a.
1951 G, a. o, a. o. 2. 0. [+ 8
1952 G. o. . a. L] Qo <. Q.
19483 -8 o. 0. o, 0. 0. 0. a.
1954 G. 0. a. 4. Q. Q. o. 0.
1955 0. 0. [} . ] 0 Q. Q.
1958 a. Q. [+ 8 o. Q. . [+ Q.
1987 Q. 0. o. 0. -] a. Q. Q.
1948 9. Q ] a. a, ] Q.
1958 9. o Q. [+ 8 [+ 8 a. o, Q.
1980 a. Q. 0. [+ 9. a. 9. Q.
96t Q. Q. . Q. o. . - <.
1942 Q. L+ } o. Q. O. 1+ ° a.
1963 O, [+ B 0. Q. 0. 0. a a.
1964 9. 1G. ., 8. it B 7 27. 9
1945 ». 9. 9. 9. 17. 24. 1t b ]
3113 LB [} 3 18, 21. 2. 2 at.
987 . 9. 12 17, 2Q. %, a2 31,
1968 B 4. 112. . 2. 2% n 30
19469 8. s, LB ., az. 0. 8, 24,
1970 1 2. 1Z. 3.9 2. FLN 30 9.
1971 T 0. 1. 15, 20, 23, n 9.
1972 15, 13, 18, 5. 18. 9. 33 43,
1973 23 22 21. 1. 3] s, 7. 41
1974 3 ta 19. 5. a7, 39. 37 e
1975 0 2. T, 23. aa. 3v. 42 39
1976 12 1 18 17, 32. a9 a2 a9
917 a. 1% [>]8 19, ¥ a8 0D as
1978 ? ] 53 8. 22 at 36 34
i9Te 1 5. 3. s, 2T, 24, a4 31,
1990 [ [ 9. 17, T2 b3 a3 40
1981 a. 4, 11, 3. 3. T, 41 a7,
1983 1., 4, . 23. -1 % 33. 3. 1.
AVERAGES
4. 4, 5. T. 9. 12. 13, 14,
MONTHLY PERCENTAGES
4.0 4.0 4.9 7.2 9.3 t1.8 3.4 $3.7
THE AVERAGE ANNUAL INFLOW FOR THE PERIOD 193% TO 1982 IS 100, AGRE-FEET

SEP ocr NOY

Q, a. O.
o. o. o.
0. G. O
G. Q. B
Q. G. Q.
Q. [+ B .
0. [- N Q.
[+ g. 0.
Q. <. Q.
. Q. a.
Q. a. 0.
Q. T. .
Q. G. o.
Q. Q. .
o. o, Q.
. <. 0.
Q. G. Q.
Q. G o.
G 9. a.
G. 0. o.
. 0. Q.
. 0. [+
Q. o Q.
[+ 19 O. o.
0. a. G,
a. Q. 4.
o. Q. 0.
a. a. 9.
0. 9. 0.
25 F1i 7
i6 22. 19
9. 8. &,
26, 3. 1
il 28. 9.
I 3] 168
6. 24 1
7. 24, 31,
a8, as. 24,
40 Jo. 17
37, 26, 3.
% 3. 0.
20 3, 13
F 24 . b1
30 22. 12
2% 17. %
28 22. Lr
8 24 1949,
ia 3l 14
t%. 9, 7.

1.3 . ! 4.7

OEC

oo00000

©0000060000500000

ooe

[ e e .
uggaa-guouuunuu-un—ooo

TOTAL

oopooo00eD

Rooo00PPORPORD000000
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Hoover Dam to Davis Dam

Flow Model

Other Decree Consumptive Uses for Arizona

TOTAL

QEC

GCT

COCOONO0000000000000000R00CU0OTNEYa TN EBRERraBREY

sER

AUG

ArR

(0600000036066 630000 OGO 0000000N -G rTvNBsnEssHNONG

i :

FER

AVERAGES

3.

HONTHLY PERCENTAGES

14,0

2.9

3.8

2.8

ACRE-FEET

3.

THE AVERAGE ANNUAL [NFLOW FOR THE PERIOD 1935 TU 1983 IS

3-5




Hoover Dam to Davis Dam
Flow Model

Change in Storoge in Lake Monhave

AR FER Meadt ARS MAY
o. G, o. a. Q.
O. Q. . Q. .
o. G o. G. 9.
G e [ B o, &.
Q. Q. Q. o. Q.
Q. Q. G Q. G.
o. Q. O . .
Q. & Q. . [+
o. 0. - B a. [+
G. . 8. Q. Q.
Q. o o, Q. G
O, a. . o. Q.
a. Q. a, G. 0.
Q. 0. Q. o, .
o, [+ O. [+ B a.
205500 . (440Q. -13200. 49800 . 108,
239000, 168000, S800G. - #0000 . 170000 .
HO00 #0000, -11Q00. - HOOD 23000
4000 = 34000 . S3000. AEDO0 -~ 15000
-9000 34000 . 65000. 14000 - 18000 .
« 4 800G . L8000 47000 . 7000 43000,
206000 . 4000, +1000. %3000, - 3006 .
198000 . 16000 . 2000, A%00Q . 19000
-53000. 201000, - 3000 . 43000 . 4000 .
9400, T 23000. 2000 ~B3000 . 1240040 .
123000,  ~52000. -160000. ~3004, =35000 .
THOOD . 6000, - 18000. $0G00 . 20000,
- 16000 . TO00H. 45000, ~3000. 43000
- 17000, 17000 400G . 31000, 28000,
143000, -232000. ~-10000. $3000. 7SO0 .
#2000 2000, -~ tT000. BO000. TEOOG .
30000. ~69000. 200G, 28000 39000 .
&5000. 23000 . 15000 . 4000, 0000 .
43000, 49000, 27060 . 29000 $8000,
179000. -30000, «11000. 42000 49000 .
130000, <2J000. ~800G . 1000, 120006 .
Q1000 . THOO0.  ~F4000. #000G . OO0 .
9H000 . 23000 . 20000 . 3000. 34000
TG00, 41000,  -6R000. - 12000. 4000
54000, 8000 000 . =~T4000. TIN00.
33000 . £4000. ~B53000. %7000, 73000 .
8000 . 4000 ~ 26000 . - 1000, 41000,
& 1000 . - 4000 38000 . AB00G. - 8000,
2BOOG.  ~29000. ~29000. - 000 110000 .
AB000 . -TI000. 14000, - 40000, 113006
S000. +53000. 48000 ~H5000 . 210000 .
153000 . T000. « 1000 19006 . 44000 ,
S$5000. - 14000, 44000 48000 . 43000 .
AVERAGES
4983, 13071, -3%a8, 2088 42104
MOMTHLY PERCENTAGES
197.2 36.2 ~7.8 T.a 116. 8

THE AVERAGE ANNUAL INFLOW FOR THE PERIOC 1928 TO

eoooaoo0p

72082,

-198.3
1982 1S

£

b
ga
Booooscssososose

«3ea80.

~340.6

8T,

AuQ

50p0EPEO00PORDO

:

~345088 .

-9%. 8
ACRE-FEET

SEB

« 10898 .

-29.3

O{)FlO(:OG)F

soo00p0

t4¥19.

4%

spop000

[y (SR
- [
- - A
§§§§§99999°99

E

44398,

8.2

DEC

H4ORS .

1771.8

TOTAL

160000 .
~ 219000,
200G
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Hoover Pam to Davis Dam
Flow Model

Evaporation from Lake Mohave

JaM FES MAR APR MAY SUN A G SEF e+ NOV 134 TETAL
Q. Q. ] d. a, o. Q. Q. 0. . G. [ -]
a. G. 4] Q. [+ [« a. 3, a. O. ] o. o
Q. o - 0. [+] o, [+ Q. 0. 0. Q, 9. G,
Q. Q. Q. o. [} Q. ] Q. ) o, 0. o. 0.
a. G, [+ R Q. 1+ o 4] 0. o 0. a. Q. [+
o, [+} 0. a. S. O. ] 0. o 0. Q. Q. a.
. [+ a. o, o. 3] Q. Q. [+] Q. Q. a. 0.
o. o, 9. Q. 2. [+ Q Q. [+] Q. 0. [+ 9 Q.
. o Q. Q. [+]8 Q. 9 Q. Q G. . Q. [+
Q. Q. 0. Q. Q. a. o, Q. [+ Q. o. a. 9.
G. Q ] Q. 9. Q. o. Q. Q o. G. Q. Q.
G, Q Q. Q. o. Q. o. Q. . o. Q. 9. [+
[+ 8 a. &. &, Q. 0. o. . [+] g. 0. . Q.
[+ 0 [+ N Q. . O. 0. o. . [+ 8 o. Q. Q. Q.
g, . [+ o. Q. . Q. €. a. o. Q. o. o,
4473, 4887, $9TaA, #0077, 8T . 12358 . 12843, 12018, 010, T4, 3108, TRAZ. 10736,
913, 32, 13807, 15888, 21994, 9., 22634, W07, 17049, 13912, 10487, 9304, 186426 .
9882, 9597, Y. 18470, 21599, I4SIN . 24886, 32281, $A044, [F1 TN O8I, 9338, 194011,
9632, 9u48. 908, 16874, 2308, 24199, 1200¢. 19931, 18609, 14128, 1609, FE4S . TANTIS.
9798 . LT 3405, 17100, 22809, %650, 3334, F1907. 18213X. 183132, 0803 . 958G 19B6EE .
972, %9, 13309, 16948, 22762, 24374 23374, 30933, (L EIEN 13338, 9729, 2931, 1RSI,
9692 . G884, - 12476, 16576, 22924 18037 . 24192, 20714, 15810, 13382, 0018, 9018, 191000,
9739, ROOG. 3073, AL I RN 22438, I%20%. 23971. 21135, 17308, 14847, OS2, 2302, 194071,
434, 9942, 11246, 17022, 2627 8427, 24280, 21887, 17740, 147587, BN, 9432, 198096,
FTTS. LLERS 1314, 16447, 22581t 24792, 138063, 21138, 17101, 14744 HO530. $452. 192497,
10040, 9903 . 12684 18087, 29224, 24208 . 29344, 21184, 17473, 14208 . o134, 9362, 139764,
S830. 9434, 13053, 16808, 23482, 2488% . a8, 2847, 18938 . 14080, AT, 9513, 192784,
987, 9963, 13428, 18849, 233%3. 24898, 13738, 21028, 18937, A0 . 105349, 35589, tRZAAT
9788, o838 . 13418, 16804 . 22731, 24723, 738896, 2H183. - 17199, 14082 . 070, 9202, 192593,
9820, 9764, 13988, 18131, 22684, 25101, 24340, 28292, 18889 . 14306 1032%. 93a%, 193410,
2780, 9788, 13949, 16733, 228814, 25849 2aa8T, 327, 17049, 4133, 10408 . 9653, 1945804
10008 . 9828, 13232, 18701, 338 24787. 24079, 2430%. 11096, a072. 10384 9243 . 193008 ,
8T, aTI4, 13039. 18541, 224729, 8199, 24688, 21772, 17167, 14375, 10721, 9843, 194872
4808 . 644, 13003 . 18831, 23482, 25082, 24487, 2436, §7TAA%. 14028, 10120, 9tex, 193903,
SRS, 9739, tINAT. 18IS, 22465, 2449, 24758, 21338, 173643, 14233, OIS, 131, 194313,
702, o819, 12804 . 16283, 232304, 25473, 24533, 21806 1705%. 4145, 19337, 913y, 192799,
9819, LI -1 £2992. 16843, 22831, 2830 22959, 21704, 173683, 142968 [ TR 9188, 193504,
BE637 . aTA4. 13080, 6810, 22452, 25343, 24426, 21521, 11190, 14837, tnes, * LRF L 194419,
9587, 9945 . 13038 . 8262, 3548, 4998 24079, T1WET, 17237, 40N 0379, 243, 193084,
4639 . 9852, 11898 1aG83 . 2176, 24834 23770, 11344, 17078, t4328. 10882, aiim, 190088,
PEEY . 9722, 11788, 8013, 21588, 24953, 24358, EAL LT N 17101, 14145, I, 176, 91254,
#633. S784. 14535, 18488, 23506, W14, 24848, 221814, 18874, [ 1T TORTY L1l 1STTEY,
4747 2157, 13139, 18500 . f2 i< 24878, 237458, 21999, $T479. 14303, 10387, S408, 93907 .
7170, 4637 . 2833 . 18278, 12240. 24234, 13459, FALLT N Y5680 . 14852, 10743, 9512, 192608 .
V08 . *732. 13008, 1584T. 1800, 24799, 22699 214681, 17302, 14237, 10481, 3398, 19%18%.
2938, SN, 12894, 18038, 22482, 24883, 848G, 21990, 17393, 14834 . 10317S, 996 193837,
S85s. S880. 13138, 140594, 27867, 249714, 23965, 214320, 17478, AN . 10444 . #1858, 193984
98233, [ LI 13058 . 14763, 1811, 194, 24248, 22134, 17343, 14188 . 0399 8423, 19357,
. -
AVERAGES
4570, 8605 . §ToR. 14497, 5093 . 18858 . 18309, 14528, 14730, 97T, T4, [ 3] & 130921,
MONTHLY PERCENTAGES
%.0 5.0 8.7 [ X ] 51.8 2.9 12.% 1.1 9.0 T4 5.4 4.9

THE AVERAGE ANNUAL INFLOW FOR TME PERIOD 938 TO 1982 IS 130931, ACRE-FEET




/

Hoover Dam to Davis Dam
Flow Model

Fiow Below Davis Dem

YEAR
193%
1938
1937
1838
1939
1940
1941
1942
1543
1944
1945
1946
1T
2733
-T2
1950
1a%1
sa%d
1952
1954
1084
1958
1987
19%8
1949
1960
196 ¢
€082
1983
1964
196%
1968
1987
1968
1969
970
97
1973
1973
1974
197S
1976
igvy
1978
t979
1980
1.3)
983

JAN FES
JNBOL. Tria12.
OIS, 1947,
301297, 300384,
JasAwl. 362I7H.
S80885, 1313216,
TOAS3E. 4TORSS,
6817230, 518279,
1997738, 161585a%5.
10RGHR9,  SET143,
1282518, 1221919,
213839, 1092447,
DRZYSD, 044980,
297313, 923941,

1219498, 153848,

TII20, LTIIEIT.
10270006, 1 VIBO00.
EBTAQG. %49000.
1077000, 4198000,
1228000, \QT7E000.
S48500. 689500,
TTOR00.  B41900.
IS4E00. 424800,
304500, 437800,

1290000. $32000.
752400, 618100,
SA2600.  S547T00.
ABB4A09. 556442,
AEB7EL. 418201,
482923 SATOAS.
456423, 588003,
AS3229 4996683,
Y14, SIATTS,
£27684, 550877
438373, S5VI08.
JA%900.  SBAESE.
463700, 871806
A4R500. 539552
ABIHEI. L1198,
AS84T7T, 413330,
IB0TVT. GRAGUA.
445900, 533800,
#AS00.  AISTO0.
IORICG.  RIGHOG.
0900,  ATAI00.
tTSI00.  388700.
387800, 44500,
%11100. 918400,
328100, 573700,

AVERAGES

643718, 688743,

AR APR
426628, 426668,
559977, SRTINL.
513839, S4a686,
460559 . SaAG42,
S87TI8. 838953 .
14433, [LLLITa M
SABTRC. SIG458.
1444908, 1248677,
SATE5 . 18741,
(280696,  11TA290,
$37T203. 1030840,
QT+ eAT. 69135,
0RO, $I%E08 .

115580, 1233834

1288000, 1194000,
1251000, 1034000,
TG00 348 100,
1389000, 138100,
997900, 493600,

983600, 504900,
233000,  26TTOC.
B0R000. 980200,
830200,  #20100.
983000, 1237000
$21900. 1008600.
780000. 1025000

araryr.  wases.

MONTMLY PERCENTAGES

T.1

.2 *.8

Nav
BITHIT,
853474,
848646,
557816,
530859 .
476277,
1347764,
133099%G,
100TB 16,
11166715,
008017,

05006 .
983779,
HIR4TR4
017000,
1420000 .
TINTNG,
4500000 .
1GHO000.
1127000,
43800
143600,
TI800.
H103000 .
812400,
242200,
BRAAAT,
420574,
RI8064
T42288.
204924,
478175,
424739
TaE34 .
TRt409.
H19820.
TE156E.
a%g1 1k,
228429,
BTE9 4,
S43860G .
AJ0AICS,
TRC000.
19400
916400,
1082000
812300,
T 00,

A8 1426,

$.23

THE AVERAGE ANMUAL INFLOW FOR THE PERLIDD 1938 TO

F1044 .

.8
1942 1%

it
98912,
661612,
663433,
€817,
Srats,
662201,
981354,
1248583,
1074938,
1081743,
BEOST0.
2CBING .
8973,
tIGETTE.
031000,
B4 2000 .
G000 .
+3T8C0OG.
T LT000,
1073000.
1223000 .
218000,
GTROGOO .
1029000,
1048000,
1017000,
65568,
100008t .,
1070448,
9395636
WIFOGE,
1077248,
FIEE0D .,
BE7980.
FO3983,
PITBAB .
990486 .
983419,
457639 .
SRBES .
92100
BERO00 .
1002000 .
997900 .
10% 1O00 .
1220000,
105 1000,
F1I300.

82483

0.2
9483870,

AUG
LA LLEN
#03323.
H40808 .
B45093.
4941218,
Lyi-Li N
1IT8052,
§47992.
1018693 .
1174483,
BaBO8T .
THILI0,
498512,
IBI47S.

292004 .

9.4

ACRE-FEET

SEP
484338,
E534 153,
580322,
£81796,
824107,
TOITIN.
1857817,
982 144,
1026349,
11233%0.
238143,
TaB126,
818355,
8G9,
1139000
T21004G.
ST 0.
1383000
B8 100,
807 100,
TSOS00.
661000,
TRAB0G
TE8I00.
TTIRDQ.
7 18400.
134807,
TI0T A4,
TOI290.,
TO8TIA .
TINERL,
T23382.
859384
897200,
SOS4AN .
G205485,
(1 3] 118
an8J04.
15807,
TTIZIE.
T2TADO.
454600,
BARBOOD

TANSNT .

oCT
399044,
LT ERN
5024837,
TEI608.
S6IRTT.
TITIS4 .
1B1ARTE,
1178897,
1581928,
119%287
OiseT.
E3VA06,
BIABAT,
FEO14T,
1178000

sas3aT,

NOV
BBOQTE .
353285,
42034% .
TTSH9E,
TFOBISY .
TREI3D .
17191108,
097689 .
158091,
1185787,
QA0
TRISTE.
98754,
BO16%Y .

BOBSSE .

-11-
JLOSEN.
Fr434%,
408058,
412208,
TO810%.
231487,

2088028 .
181834,
1254004,
1223130,
1102143,
857839,
1083377 .
1A% 188,
1248000
257700
T&ATO0
1323000
S84500
718400
304 100
333000
1082000 .
S04400,
AT4000 .
332868,
289422,
Y6BABYL.
387884,
L E
tHO897
50843,
2242488
42344,
425362,
420740,
43N0,
ATHRE .
4484170,
415100,
AT0ING,
459700
4273006,
IAR700.
96200,
209300 .
332400
296258,

Puiii ity

429148,

TOTAL
4263868,
879780,
388388,
H813507 .,
E5TR IS0,
BOR9289.
tAOGISAT
15TANS0N
V2492910,
t&19HR4S,
122688504,
10333788,
tEOTHI04.
1314800,
1IRTEESD.
$ONI4900.

ATEI2TE,
28329392,
AAS2IB4T.
%2613,
8021512,
TTISAB0.
BI1&3TEG .
TA%NITT.
8092799,
7910387,
a133722,
2248958,
BIE9549,
9221173,
SE60194.,
#4000 .
TI89000.
S FT48600.
TTISO0,
BO17400.
11246800,
2344300,
TISEBONS.

S453870.

St



Hoover Pam to Davis Dam

Salt Model
Reach Salt Gains and Losses between Hoover Dam and Davis Dam

YEAR AN FER MAR APR MAY JEIN L AYG SEr ocY HOV DEC TOTAL
193% JINNET, 1848, 4748, 23140, 38883 . 83280. AXGIS, 12334 . 21100, ~4322. - 16588, ~4388, 21734,
1936 10487 | 18658, a85218. 33044, ATE03 . 287849, 7804 . 12387 12802, 19964 . QR 183508 . LTINT
1937 10338, ~tR4TE.  -2%E888. O, -8823. ~1324 4, HOG, 223582, IG84T, 3044 $39% R854, P22 22N
1938 2337, 831, ~16297. 70304, 27T, 34870, 41187, 908t 184068 . Q7482 . sp9as, 497 ZA0BEE
1939 -4848488. 18434 . 41879, 24153, 13458, 4138, £479 480, TFratd. ER1.C AN Y344 . %787, 1283104,
1540 138030, 18245, It 1874, J2%98 . 19534, 23345, 23397, Da8T, 28088, 404587 . 43421 Jt5244.
941 20170, 24880, 43430 . 18500, “H440) . - 35520, 17330, = 1030, -330. ~2280, - 11890, 10680 . 97490,
1042 17120, ~3TEQ. 5190, « {8380, 32190, «Y 160, -Y87Q. 21480, ~19TRO, -29010, [R3-3-1+ 18970, - FBI80 .
1443 ATTO . 50 180, 4S80, 2640, 809G, 2680, 200, 2240, 5330, 4860, 1860, IO,
AL-T T 220, ~1003G. 1490, *0O80 ., -9130. =-3480, $50. 2480, ASSQ “9900 . - 18320, 1970, ~J489G,
1g4% ~ {80, 3.-231 9 «3100, ~ {070, 12370, 480, 18380, -850, 8310, - 1000, R0, 12990, J1500G,
1948 2820, 5390 . 3220, 21320, 3390, IS5, TEHO. 8890 . 8400 . «2040. 14880. 12780, a8Ta0,
1947 5380, 12440, 2450 - 130, - 4080 . 5380, ki B 17830, 1308C. tOTAD, 4370, ~T8I0. BST470.
1948 T4E0 . %780, ~J4860. ~vF180, ~ 470, 4230, 6980, 148230, 8780 . 17840, ~S880 . 5370, 48350,
1949 17580, Sa00. “1940, 2890, 10546, 4520, TT40, 090 1O, tETIO. 70, -32380, STOAO,
19%C - 18780, fAR43S, - 15850, IFIIG. TS0, #8020, A4S0, 1740, fpd 2 ~20730. =38 40, «118630. 210230,
TaNe ~28330. 19380, ~ 34040, 13TIC, ~13330. 28020, ~ V440, ~ 18945, tRRO -~ 13880, ~ {2480 . -14230. ~SO600 .
1952 ~-119320. JA08Q. %5160, J580. "2045{_}. 41870, 40%20, INTRO, 99930, 73780 TOIW. -101480, 21060G .,
19832 - 119770, |8OT70. «23690. ~S80. = 10910, JIN80. T4, - {4880, 5360. ~ 1088580 . 3970, - 14170, - {81090,
19894 -~ 12770, 33890, ~82960. ~19830. - 10970, - O8G0, «~20 140, ~48380. ~ 24080, 29190, T80, ~I52¢0. 233790,
185% ~31100. 22040, -B9930. ~S9030. v Y4980, ~ 3400, - {9880, «32480. - 14480, ~20380 . -1 5THO. =33890. ~JERQ80.
1988 -37040. SR10.  -18430. ~7430, ~39840, «“15171Q, -S4010, ~49310. ~ {1080, ~£2T40Q, - 17RO, ~29116, «333%10.
1957 «34830. 0710, -~34100. =21170. ~42280. - 186710, ~ 29090 . ~31100, - {4800, - 28890 . £2030, 3150, ~24 3690 .
1958 J1480. £7820. - 14500, 4880, 1800, 25810, 1930, ~810. 13480, =70, 15400 . %70, 185870,
1953 - 14380, S3000. 22880, -~ 14420, ~5G40 . 27040 . - 4800 . -~ $380. 2960, 7510, 17180, HO&EO . S4%00.
1980 - 115710, 4G, ~27T270, ~33%70Q, ~8TH0. =~ 25400 . -%521910, ~S3120. ~ 43200, ~3133¢. -%130, 11840, 340830,
‘98t 33010, 24480 . - 4GARG, ~2ZAN0, ~4%5830. 4130, ~3¢380. ~26810. ~JR20. ~9d90 . - HEONG . - A L4500, “2AFTTO.
1982 ~21390. WEOG. 38430, 0120, ~B 1040, 12440, ~40K3, 20020 -« 20000 . 21540 . JI0040, - 12260, -9450.
19863 ~I%980. 40730, =11720. 17370, ~9280, 3410 - 18440, ~3990. 13890, -~ {8920, 7480, - 36090, «340660.
964 ~JTHO, 2970. -29720. -28380, - 54380, ~28379. ~ 17480, - {0820, 8830. ~J2820. - fS860. - 35150, ~282390.
A0S ~J1300. 23370, ~S3N80, ~27820. ~%4910, 19190, 1130, ~ 13360, 1180, ATAQ, TTa0, -~ 48790, 177290
6 -4TTAL, £5770. 18910, $1930. 28880, 48TI0. | IRVA0. JAER0 . 55490, 8. 15900 . ~ 12380 . 2926%0.
13 ~%180. #82%0. 298%0. 52380, 171860, BI4RO IDBLO. 4T310. 23800. « 12380, -3370, ~21450, 82380 .
A8 36850 30980, -21760. 2550, ~37TRG. 39330, ama. “B24D. 10490, -3820. - HOA0 . ~26440 . a8,
.»4)05 ~J6880. 4824Q. ~33360. 299590, 3310, 73840, ~2560. 20720, 5510, 15150, - 10220, « 2880 . -3769.
1870 -30O800. ATI0. 240, 50330, 1595210, 23780, ~ 800, 1480 . 290G, -~ 10720, - 8950, ~2339C. B3940,
19T ~30180 . Ti480. TT9C, 23220, 23780, TALSD . D00, 3810, ~TT40. ~8TON. %720, -28840. 136810,
972 -3%960. ATETO. IO, A8TAG. FL51 00 kihxis 4880, -{80. 20320. - 15870, STHG. TH10. 200030 .
973 - t&4T0. 176890, A4S0, 21830, ~ 144G, 26010, ~ 10830, ~S830. 15490, - 3950, « 1280, 9990, J3880,
974 BOG STTI.  -19800, %380, -~ LAQAL ., $ATTTD, ~S7E0. ~188T0. FBIQT. ~ 11338, ~IIGEG. | -IRTIG. (FAT IR
1975 <3400, B8O, 840, 12150, 8030, 19790, -{B190. ~34350. ~20TH0. 10330, 430, -S40, -~ANE%a,
1978 - 12180, 19490 . 238090 . 4180, 4830, 23880, 1180, ~87T80. ATH0. ~THEG. 8470, -TEAL, 4% 20
Q277 2440, S5H40, 178900, SR 170 24480, 55280 . IJ080 . ~ 15830, 21150, 17440, 13170, 208900, 327106,
1578 198%0, SRTTO. 001G S8890 . 183%0. J03A0 . 23820, 19780 4180 ~BFT0. BAKO ~IRET. 249870
1979 15638, 29814, 48548, 4948 . 79480, TEsE0, 124330, 105580, 42304, 19812, 3%80. 8388, BTRI4L.
1980 19270, 7880, #7600, TEH00, AX7T80. oG, 10H0XG, 101400, 170086 . S444). 48902, 47380, B28341%.
1481 1785,  -3%5891. t¥T8 Y. 30282, 15428, sesE ~SO448, 2000 . 9748, -3%97. 4599 - 10089, AGAT Y,
1982 $30. W31y, 8008, [1.7 31+ F4E8Y a3aq. 43347, o8, ~B43T . 12402 ERE -1 - {8493 . I20740,

_ .
AVERAGEY
«~E1%84, 27%20. ~548%, 8040, ~ 1427, 24803, LN I85%. BI04 . -a8e4, 4873, LTSN TI&IE.
MONTHLY PERCENTAGES
~f6. 0 8.0 =T.a 2%.3 ~2.% 30. 4 9.5 5.0 ax.n “%_1 [ ~6.1
THE AVERAGE ANMUAL INFLUW PFOR THE PERIDO 193% TO 19872 1% T2448 . TONS
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Hoover Dam to Davis Dam

Salt Model

Salt Load Below Hoover Dam

YEAR AN FEB AR ipR oAy AN WAL G SEP ocT MOV [+ {4 TOTAL
t9US  SSEEYE. JWITIE. $18613. 201938, ABQTSE 568840, 311744 748338, 158604 INAERS 488373, FISITY,  SOTITARD.
936 IN2122. N0, SMINIT. SHaTes 453109, AOETTT, 328203 38202, Fe Tad ] 248814, 235270, 274439, 4585334
t237  I9B4%4. Y7888, S3IATT. SR41IO ST664T, 435113, TeEN Y, aSRI22, SAT V46, 481810, I9T484.  JOIWE.  SOABESO.
1938 330245, 48150, - 449298, 5718771, S5T8%1. 6485070, 624%19 SRTING. 484119, 47394, $03019. WISH0L,  Sr4g4a7s,
19 TIAAL. NIPINTE, A2WNNA. S23R00. S0I0IR. 64NISE TOSE40, TIFI60. SlaieS, A8%01S. TIGINT. TIHI28.  EVON S
1940  SOS4EG.  ATTIST, 6544512, #80382, 202438, /AOTHS . TO9IEE . 107702, FILG IS, B1784Y, TA08EY. #11823.  BI64ARBO.
1941 S36000. 455000. S0T000. S50000. 1550000, 19385000, 1007000, tIN6GO00. 148000,  1543000. 1590000, 447000, 1489TO00.
1942 3011000, 5IN000. 425000, 1301000, 1343000, 1RTYODG. 1272000. 238000,  HOON00G. 1t 105000. DREOAG . SE300G. 18381000 .
1943 965000, YI2000. S13000. BERLO0 . BETOOD, SET000. 1009000, FER000 SAR000. tO4O00, 014000, 1098000, 11502000,
1944 1147000, 1223000, 1284000, 113S000. 1133000, 1042000, 1033000. 1113000. IOOTO00. 1153000, 1174000, H1ITOOD. 13607000
1948 152000, 10368000, 1ID000G. 90000, 98 1000 . FI3000, TI000. 33000, 7000, FSO000 . IILO00 . 4500, 11512000,
1946 971000, S94000. B&4000. TIEO00 . [ LY N THIOOS . 154000 . SAIOO00, 491000 . TEROOD $93000 . TG00,  SAIBLO0.
1947 BEGOOO. BOGODO. ETHOCO. 50000, VTR00G . 473000, 888000 THE000 . TYSLO0-. FH200G . W I0000 . FTRO0C. 10283000
1948 tCRTOOO; +OBB000. 1070000, 1148000, 1O82000. SATOOD . SGA000 . #33000. 34000 TIOO0 FOFCO0. HOXI00C. 11713000,
1949 FOOBGOG. 1OZ000G. 1037000, 1013000, BEI00G, SO0 . BESTOO0 . BE0O00 H90000 . SH3000 . 48000, HQTTON0,. 117%000C.
1950 1080000, S1TO00. 059000, 926000 94 1000 . THIO0G. TI8000 . T TE000 . 4451000, THE000 . TIOO0. TA2000.  HD4AE000.
1951 407000, $3400C. TH3000. 740000 . 28000, S15000. TIO000 . 44000, TROON 10000 . TH 1000 . 4000,  SOOSOOG.
1952 $63000, tH12TO00. 1I89000. 1307000. 1440000. 303000, 1082000, 103300C.  983000. R91O00.  B02000. 1177000. 13401000,
1943 1141000, SASD00.  STIO00. 913000 . FOR0O00 .. TIN0O0. TROODO . SAFO00 . 213000 . 90003 . 44000 . 492000, 0093000 .
1984 TAOON. 678000, SSEO00.  RH0D0, 1024000,  S73000.  WESQO0. 8BS 1000. FOBO0G . 129000,  843000. T19000. 9913000
1885 TI8000. TII00D. Y7000, PHI000.  HOAN0G. TH000 . 40000 BBA00GC . 90000 . SA9000 . S4%000. BIS000. SI9I000.
1956 SIB000. S4%000. 861000, L0000 . BEDO0C 17000, 931000, 1 14000, TOI000 . SAR000 . 0000 . $OJ000. $91BO00.
1957 ST1000.  SOBCOU. A20000.  S7000C. 873000,  #78000.  825000.  S10000. AO1000. 711000 S45000. FO1S000. 3631000,
1948 1120000, 795000. 1IW000. 1396000, ITO0O. S96000. THOOOG THEO00 . SN0, 297000 . 12000 TI5000. 10243000 .
1949 676000, S3TODO. 728000, F34000 . 816000 . HAB0CO . 713000, TEIO0. HI8000., 588000, 492000 . 483000, TR4 1000,
1940 341000, 456000, 632000, BAB000 . THEO00 . 34000, BTHG00 . 92000, 745000 . $12000. A%0O00 . 316000, RIDVGOO.
196t 49000, %43000. SE9000. 17000 . #96000 . 191000, FFI000. 109000 $63000. SOI000 . ABEO00 . 4467000, §139000.
1962 448000. 467000. THONK. BYTO00 . B8T000 . 191000 THO000 . 146000 118000, SA5000 . S53000. S84000.  BOII0OO.
1963 478000. 433000, F28000. 13000, S4T000. T02000. BI6000. TTHO00. 45000, 47000 413000, 526000, THEXO00.
1464  SA9000. S48000. TS00GO. #2006 . #3700 . 7 12000. B49000. T24000. & 18000. 996000 . 454000. 497000. 8014000,
1965 378000, 542000,  90G3000. THE000 . 54000 . BAROOD, HEOONG. FOTOOG . TILOOG. S6I000. AJ000G . 449000, 3BTL000.
1968 280000, 443000. 824000, BEBO0G . 9 H4000 . 231000. 897000, 822000 . $72000. A48000G, 440000, 416000,  TEATODG.
1987  4TO0O0. SI6000. TTIO0G. S04000 . BITO0G. TISC00. TG00 §75000. 459000 . 4380060 . S06000 . JRO00. TIIO00.
1968 J3700C. 458000, 791000, #21000. 210000, SRP000. TIZRO00, 472000, 643000 . ATHOO . A%2000 . $43000. T412Q00.
194% 460000, SE3000. 841000, 912000, $24000 , 168000, TROCOD . 110G, 618000, $23000. 426000, 4%8000. T1990000.
1970 427000, 582000, YTe00D, OO0, [ . TROCOO . TIG000. 67000, A9TO0T . SRRO00 481000, $42000. S178000.
1T SR8000. 463000, 872000, %4000 . 94000 . 741000, TITOOT. TR2000 . 5220006 50000 . 483000, 522000, 4297000,
1972 812000, 6485000. 447000. 2824000, 84 1000, 190000 . TS5000. 123000 $02000, 4000C . ISTO00. JTSO0G.  TSEI000.
1973 ATTO00.  56€5000. S03000. 428000 . HEI000 - S50000 . T8800G, $23000, $30000 ., $30000 . 4 000 . $23000, 19861000,
1974 408000, SE3000. #2000, BOAO0G . $OH000 . 821000 THICHG . SO0, 44000, 532000, AGSO00 . I8S00G. 8152000,
teTY 4RS00, SALGO0. TOIO00.  SUS00P.  EGOO0.  TI40O0.  THTOO0. TEIGOO.  BEIDOD, SIBO0 . ABRO00. ) ASBG00,  THIBOOO.
1976 ATIO00.  445000. 33000, THFODG, BOOD . £50000 . TYROGG, 30000 560000 . J2800G. 277000 . L8000, 1271000,
7T 141000. S62000.  TTIO00. 21000 . SR1000, 8% 100X & 16000 . KGTOD0 AZIO00 ARA000 . 4 15000, SHA000,  TH4S000.
1$YR 212000, 93000, 491000, #3000, TIROOG.  SI3000. TT1000. 832000, 842000 AEH00C FBH000 JYBO00.  8ITHO0O.
1979 204000, 27S000.  $TT000. 454000, 42000, SO8000 . 796000 . 14000 . 53000 . ARROOG . 410000 . STI000.  T132000.
1980 440000, 251000. $7TI000. OSBOO0. 1193000. 1000000, (118000, 1120000, 221000, 32000, TRB000 . BI2000, 10430000 .
1981 BOOOY. St991Y. 181134 RIS, BI4293. S18158. £I93%8 . 169202 . #2978, 482, INERIN . IANL1E, TRIOTeR .
1982 420497, S04713. TIM024. WH0E0 . TY702. 90843 . 49214, TOI248. 8327 518, 49044 . 42114, SW0OTIT.

AVERAGES E

485043, N49443.  40ST70. 872287, [ 1. 10 [RF N 213094 . 792203, 14488 . 403132, 13820, SER044. SRT OV,
MONTHLY PERCENTAGES
7.4 v.3 4 .8 0.0 .1 L D ] .9 T.a 7.2 L ) 1.3
Tk AVERAGE ANSGIAL [NFLOW FOR THE PENIDD 183% TO 1982 IS 29321070, TONS
3-10
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Hoover Dam to Davis Dam

Salt Model
Change in Storage in L.ake Mohave
YEAR JAN FER AR APR AY JuN A AUG SEP ocT NOV DEC TOTM
1938 0. G, 0. o. [ 0. 0. 3 Q. o, a. . o
1938 0. 0. 4. a. [ G. o. 0. a. o. 0. a. o.
9y a. o. o. o, Q. 0. a. Q. 0. G, 0 a. o.
1938 o. 0. a. . o. 0. 0. Q. . Q. 0. . o,
239 a. Q. a. o. 0. Q. B. o. ¢} Q. Q. -8 [-
1940 e. o. 0. a. a. Q. a. 0. -8 0. 0. 0. -]
T o. Q. a. o. 0. 0. 0. a. Q, a. 0. 0. -]
3183 0. 0. 0. 0. 0. [ e, e. Q. o. o, 0. 9.
1943 o, a. o, 0. 0. ] . Q. Q. 0. o . 0.
1944 o. 0. 0. o, c. o 0. a. ] o. Q. . 0.
1948 a. 0. o. 0. 0. a. 3. o. 0. Q. Q. Q. 0.
1548 a. 0. 0. 0 0. Q. 0. Q. a. Q. 0. 0. o.
1947 0. o. o, a. 0. 0. 0. a. 0. . o. 0. 0.
1948 a. Q. -] 0. 0. "] a. a. Q. 0. 1] 0. 2]
1949 0. G. o. o. Q. o. o. Q. 0. G, 0. a, Q.
1990 178720, 12240, - 11580, 43640, ~-8590 . 2020 30490, 28330 #3410, 118050,  214380. 207450.  HO0690,
. 181 26611G. 146830,  8S0050.  -36800. 158400, - 190150, - 184000, 11040 #2720,  -20360. 184530, 49880, 807420
1982 4850, %830,  ~19370. ~820. 71443, ~3980. 193%0. -2%10, 940, 1520, 3590. 11480, 9060,
1983 9250, -30260.  A8THC. €1100.  ~10800. ~163070. - 1AOTO. -~i09110, L3830, (13N 158170, 23980,  -22260.
1984 <7910,  JOS40.  SHE0O. VRATAG,  ~1ABTO.  -43300.  -44180. 181490, 9040 YO, - 14390, 1880, AD80 .
1655 -AGKA0. 58000,  4TR40, 1210, AS580. -2942%0. ~161890.  -3ITH0. - 138030,  -15910. T8210.  8I9T0. ~IBISKO.
G86 222470, 8970, 12100, 87710, 23300, -~ 138870, -i50290. -I20820.  -593%0.  -SITG. 176000, 114400, 22290,
1987  213830. 17270. 2180, 48150, 20140,  ~0T4Q, -201780.  -90840, 44430, W00, 84000 - 1980, 130340
1958 «50340. 190%40,  -2730. ITIRG. JAB0, «110480. -1ISTHO. {1050, A500 33180, 27300, 47290 47630,
1958 24030, 19550 1750,  -46280. 10RV10, -t4TRI0.  -1THA30. - 13430, ~18%0. 38T00. 110030, 83190, -400,
1960 108770, ~4%140. - 140790, -2730.  <23780.  -23920.  -178a%0. 15640, 83000.  -43680. ~ 4800, 191380,  ~28830.
1964 70670, $570. - 4930, AT490, 26860, 134420, 149480, -63640.  ~40420. 2696Q. FOJ400. 181420, 57240,
1962 -930.  S5800. -42300. -7%80, S1160, ~113480, ~172020. ~§6950. - 19600. I%A00. 92060, 204480, $7%820.
19631 - 16820. 18550, 3870, 29780, 65540, - 194%8G.  -120830.  -63700. 50010, 26090, 19790, 1ATSS0. - 137480,
984 1379R0. ~TOAS0, 9400, 50340, TIZ4Q. -1I2BB0. - 115470. -118330.  -T1770, 7480, 663370, 106080, 34470,
1968 98870, 3070, - 14350, 23990, BT8O, =TASH0, -180830, -144T10,  -4RE70. 25440, 170740, 223000, 138410,
1968 26980. -TO3IS0. . INEA0. <3790, JETAD. 191940, -1123270. <30000.  -20400. - 1830. 108560, 78940, - 188130
22400, 22080, 14100, ~3780. 75090, 80500 . ~T4360. «86480. ~GA040 . A3840. 17560, 99640. 146840,
-40470. 44990,  28100. 29240, a%280. ~103400.  -93080, «122880. 32000,  -22540. 26820, 108910, ~201770, )
18G780. -30790. - 10780, 58140, 49980,  -53020. ~108080. 179000, 14800 . 16680, 1800, 14130, 40140,
132600, ~306K0.  -6120, 2040, t18790,  -86650.  -$ACO0.  -62000. - 129440, 25240, SOt . TH110, 15400,
106040,  TETRO.,  ~JA3E0. 41590, 01770, -48000. 217040, 12000,  ~48000, a, 36710, 41600, TT900.
99740, 33IVV0. 20180, I000. I348G.  -20880. ~IASIICG.  -47040.  -48000. 172630, 17480, 79190, -9480.
B6120. 141000, -66920.  -69120. 181010,  -129870. - 142100, 11760, -R0240.  ~34560. 83590, $9640. 30210,
%1840, 4840, 884G,  -71040. FOORG . 62240, ~130140.  -20450.  -29130. G3480.  11TTEQ. - 18800. 87320.
A1340. SO0, -SO8B0.  -S4TI0. 58830, 11280,  -BU290.  -90240.  -%3000. 15360. U0, 58400, - 18030,
TOSQO.  S8N10. 370 ~940, 104340,  -G8700.  -42300.  -42300. 140420,  -53830. 11480, 31960, 161870,
- 38940, S0, 320, 44160, “1380. - 145360, 136180, 28370,  -€7180.  -211180. 47840, 136790,  -69870.
38720, -26960, -26880. ~8500. DI, ~FITE0, - 115210, 46490, 8120, 95780, 46080 44810, 41880,
‘48120, ~67880, 13010, 130190, tOBOBG.  ~33840, 123680, 1880,  -4m380, -2780, BYTEO.  I0IR4O0, -390,
92070, 49820, 41400,  ~THUEG, WS300, -16880, -5380. -20900. -84450. 54720, 980, 88380, - <08A0.
99810 5790, -860. 18050, $1800. -12936Q. - 184480,  -3TOYO. IAS00, - 112G, a7 160, 49290,  -236J0.
60450. -12080. 40480, 42780, 56220, ~106020. -1I5%%0, 59860, ~126480,  -22330. 97830, 128340, 65060,
-
AVERAGES
47977, saT12. ~2189. 014, 40497, -SUSNS.  ~833D4.  ~JA36S. -113TE 13829, BIING. 81078, INALT,
MONTHLY PERCENTAGES -
18%.7 0.5 6.9 e.0 12689 ~231.7 -89 “100. 4 -38.0 44.0 69,9 1944

THE AVERAGE ANWUAL INFLOW FOR THE PERIOD 1938 TO 1982 I3 1447, TONS




4

Hoover

Dam

Salt Model

to Davis Dam

Salt L.ood Below Davis E_)am

6.7

YEAR SN FER
$93% S9TRN6.  AFIETH,
N8 JEIRI9.  OINTH,
837 JATEI&. 306512,
QIR JUINAR.  J44332,
1939 &S55485. (2896048,
{940 FI904],  AGE50%.
1941 S86170.  S79850.
1943 1993880, 1935150,
943 969TTO. T3S0,
1944 1147820, 1220970,
194% 1181830, 105050,
1946 ATIRI0. GNNNNQ.
9A7 8932260, S840,
1948 1094460, 1083750,
48 1023890, 1025300
1980 566820, 1030190,
1981 S1I660. 530420,
1953  G48%30. 1 1%5%30.
1983 1012000, (040030,
1954 7040,  GADANO.
19488 Y3450,  EFTO40.
1954 ITH40. 485050,
997 222350, 201480,
1988 1201800, 651880,
1989  S34720. ST0480,
1960 423660. 503000,
1981  448320. 561830,
15962 427%30. «428800.
1983 468840, T82040.
1964 #186360. ST1420.
1965  401030. %64300,
1966 188270, S SG,
1H8T 402420, STAYTC.
1968 404070, 531840,
1969 34258Q. 643500,
1970 463800, 633870,
1971 461800, 6ST7I0.
1972 476300. &59%80.
1973 474210, 447680,
1974 JISTYE0. G IGO0,
1978 418360, SDAAG,
{278 390380, L15980,
t9T7 283380, 622830,
taTE 192930, 478730,
1979 174838, 373494,
1980 367I00. 238700,
1981 SO858. 487396,
1982 370837, 548919,
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APPENDD{ 4

INVESTIGATION OF EVAPORATION CONSTANTS TO BE USED IN CRSS
FOR LAKE MOHAVE AND LAKE HAVASU

The investigation started with the existing evaporation figures for Lake Mead
published by the USGS (Harveck, et. al 1958).

A regression analysis was performed on 1975 Boulder City pan evaporation data
{mean monthly temperature, wind over pan and pan evaporation in feet}., These
were the latest data available when the analysis was done. The lapse rate of

* 4oF /1,000 feet of elevation difference (Harveck, et. al 1958) was used to correct
the average mean monthly Boulder City air temperature to an average lLake Mead
elevation of 1,150 feet M,S.L. These corrected mean monthly temperatures, the
1975 wind data from the Boulder City pan and the Boulder City pan correlation,
were used to calculate new figures representing average monthly pan evaporation
at Lake Mead. Monthly pan evaporation averages were then summed to compute
an average annual pan evaporation at Lake Mead of 11,38 feet. This figure was
compared to the average annual evaporation figure for Lake Mead from the USGS
energy budget method (6.56 feet). A resultant pan to lake coefficient of 0.57
resuilts. This coefficient compares well with the 0.60 coefficient proposed by
USGCS for a "representative evaporation pan." Presently there are not enough
data available to fully assess the influence of Lake Powell on the evaporation of
Lake Mead.

To arrive at evaporation constants for Lake Mohave, a 10~year (1967-1976, the
period of record for this station) average mean monthly air temperature, wind
speed, and monthly pan evaporation were calculated from the Davis Dam No. 2
evaporation station. These 10-year average monthly evaporation values were
multiplied by 0.57 for the Lake Mohave evaporation constants. The resuitant
average annual Lake Mohave evaporation rate is 7.31 feet,

Arriving at evaporation constants for Lake Havasu was a problem. There are no
long-term evaporation pans in the area. A regression was run on long-term (10
years) average pan evaporation data at Davis Dam No. 2 station. This
correlation showed a strong relationship between pan evaporation (in feet per
month) and mean monthly temperature. The additional reduction of variance
from the wind data was negligible.

Lake Havasu evaporation was calculated by applying long-term mean monthly air
temperatures from Parker Reservoir Gage to the air temperature (°F) vs.
evaporation rate {feet per month) regression for Davis Dam No. 2 evaporation
station yielding probable monthly pan evaporation data for Lake Havasu. These
probable pan evaporation data were muitiplied by 0.57 to calculate the Lake
Havasu evaporation constants, The result of this calculation yields an average
annua! evaporation rate of 7.39 feet,

A constant pan to lake coefficient was used for sach month due to inadeguate
data to further refine the calcuiation,

-]
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Sample Calculation:

Corrected Boulder City Pan Evaporation

From a regression analysis using 1975 data:
Boulder City Pan Evaporation =

0.0269531 x Mean monthly air temperature +
0.00031 x total wind movement - 1.6478

Assume a lapse rate of -4°/1,000 feet (Harveck et. al, 1958). Assume an
average Lake Mead elevation of 1,150 M.S.L. The elevation of the Boulder City
pan is 2,525 feet M.S.L. This implies an elevation difference of -1,375 feet. At
~4°/1,000 feet this implies a S5¢-degree temperature difference.

1* 2 3%
Average
Mean Monthly Corrected Wind Data
Temperature for Boulder City from
Boulder City Pan Temperature to Boulder City
°F 1150 M.3.%L., °F Pan {1975)
Jan 46.4 51.¢9 2,349
Feb 51.0 56.5 2,257
Mer 6.3 61.8 2,809
Apr 64.9 0.4 2,795
May 73.6 79.1 2,275
Jun 82.1 87.6 2,160
Jul 88.8 94.3 2,004
Aug 86,9 92.4 1,792
Sept 81.0 86.5 . 1,450
Oct 9.1 74,6 1,648
Nov 55.6 61.1 1,554
Dec 41.7 53.2 1,948

* From NOAA Climatological summary 1975

4.2
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Using the regression equation for the Boulder City evaporation pan from the
previous page and data from Columns 2 and 3 above for the Boulder City Pan,
the following pan evaporation data can be calculated:

Corrected
Boulder City
Pan Evaporation
Month {feer)
Jan 0.43 Jul 1.52
Feb 0,57 Aug 1.40
Mar C.89 Sept 1.13
Apr 1.12 Oct 0.87
May 1.1% Nov 0.84
Jun 1.38 Dec 0.40

e
Total 1i. feat

The average annual evaporation rate for Lake Mead is 6.56 feet (Harveck et. al,
1958).

Ratio of Lake Mead Evaporation 6.56
to Corrected Boulder City Pan = = = 0.5 .54
Evaporation 11.38

0.57 is almost the same as the USGS conclusion of 0.60.

No other data are available for pan to Lake Coefficients for
Lake Mohave and Lake Havasu; therefore, a pan to Lake
Coefficient of 0.57 for Lake Mohave and Lake Havasu was used.

10-Year Average Pan Evaporation at Davis Dam No. 2 Station (1967-1976) and
calculated evaporation coefficients for Lake Mohave

10-Year Ave (Evap. ccefficients
Pan Evap. Pan Evap. for Lake Mohave = Pan Evap. x 0.57)
Jan - .63 .36

Feb - .63 .36

Mar - 8 A8

Apr - 1.07 .61

May - 1.42 . .81

Jun o~ 1,63 .93

Jui - 1.63 .23

Aug - L.47 L84

Sept - 1.2 .68

et - .98 56

Hov =~ 73 A0

Dec - .51 38

Total {feet) 12.82 7.31
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Long~Term Mean Monthly Temperatures at Parker Reserveir Gage
and estimated monthly evaporation coefficlents for Lake Havasu

*Estimated Evap.

it £rom Lake Havasu
Jan - 52.4 + 34 Jul - 93.7 .90
Feb - 57.3 4L Aug - §2.4 .89
Mar - 62.5 A48 Sept-~ B6.4 .81
Apr - 70.3 .58 Oct ~ 74.6 .65
May - 78.6 .70 Nov - 61,2 Nt
Jun - 86.4 .81 Dec - 53,2 L35
Ave Annual 72.4 Total © 7.39 feet

*Agsume (Monthly) Lake Evap. = [{Mean Monthly Temp.
x 0,02383) - 0.646] x 0.57

The above equation is from a regression of 10-year average of Davis Dam No. 2
pan data and a reservoir coefficient of 0.57 arrived at previously for corrected
Boulder City Pan and USGS Lake Mead Ewvaporation.

Davis Dam No. ? Evaporation Station
(elevation 557, located on top of
Davis Dam, 1967-1976 average values®)

Month Temn, °F Pan Evap. ft. Wind
January 51.9 0.63 4,498
February 56.9 " D.83 3,163
March 62.2 0.84 2,827
April &7.4 1.07 2,803
May 78.8 1.42 2,427
June 88.4 1.63 2,261
July 95.2 1.63 2,114
August 492.8 1.47 1,861
September 85,2 1.20 2,236
Qctober 12.5 G.98 2,827
November 60.6 0.71 3,445
December 51.4 0.61 . . 4,336

* For gsome years data are not complete and ars filled
in with an average for 8 or 9 vears,
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Boulder City Pan Data (1975

Calendar Pan Mean Wind

Year Evap. Monthly Across
Month (feat) Temp. °F Pan
Y 1 2
1 . 3050 45,2000 2349.0000
2 L3370 48,6000 2237,0000
3 A980 52,6000 2809.0000
& L7870 56.3000 2795,0000
3 1.0300 71.3000 2275.0000
& 1.3400 81.00C0C 2160.0000
7 1,3600 88.4000 2004, 0000
8 1.2300 85,6000 1792.0000
9 L9110 80,8000 1450.0000
10 L5520 69,5000 1648.0000
11 « 3040 §1.3000 1554.0000
iz

L2270 44, 4000 1948 .000C

Sample output from regression program for Boulder Cicy.
Pan evaporation for 1975.

*Proportion of Variance of Y reduced .088521
¥ Level for Selected Variable 16,783965
Sum of Squares Reduced this Step 176807
Multiple Correlation Coefficlent .975%78
F Level for Analysis of Varlance 90.302047
Standard Error of Estimate .102637
Percent Explained Variance 95.253267
Percent Remaining Unexplained Variance 4,746733
Intercept ' ~1.647808

*Contributicon from wind component.




Aggendix 4 i

Variable Regr. Coeff. Std, Error-Coef. Students T
1 . 269530568262E-01 .201176666672E-02 .133977052469E+02
2 . 309335819405E~03 L 755062541 974E-04 LH09682380212E+01
Calendar
Year Month Actual ~ Predicted Residual
1 . 3050 L2971 .0079
2 .3370 L3603 -.0233
3 L4980 .6388 -,1408
4 L7670 £ 7342 L0328
5 1..0300 9777 L0523
6 1.34600 1.2036 L1364
7 1.36800 1.3548 0052
8 1.2300 1.2137 L0163
9 L9110 9785 -.0675
10 L5520 . 1352 -,1832
11 L3040 L2156 ' L0884
12 L3370 L1515 ‘ 0755

Sum of Residuals Squared = .094809

bData for Davis Dam No. 2 (67-76 Ave.)

Calendar Monthly Mean
Year Evap. Monthly
Month {feet) Temp, of

Y 1
1 L6300 51.9000
2 .6300 56.9000
3 840G 62,2000
4 1.070C 67.4000
5 1.4200 78.8000
6 1.6300 88.4000
7 1.6300 95,2000
g 1.470C 92.8000
9 1.2000 85,2000
19 L3800 72.5000
11 L7106 60,6000
1z L6100 51,4000

4-4
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Sample output from regression program (mean monthly
temperature vs. monthly evaporation for Davis Dam No. 2
10 year average, 1967-1976)).

Proportion of Variance of Y Reduced 914722

F Level for Selected Variable 107.263184

Sum of Squares Reduced this Step ' 1.569632
Multiple Correlation Coefficient .956411

F Level for Analysis of Variance 107.263184
Standard Error of Estimate .120969
Percent Explained Variance 91.472174
Percent Remaining Unexplained Variance 8,527826
Intercept -. 646038

Variable Regr. Coeff. Std. Error-Coef. - Students T
1 .238300235492E~01 .230090733844E-02 .103567941008E+02
Calendar
Year Month Actual Predicted Residual

1 .6300 3907 0393

2 6300 L7099 -.0799

3 L8400 .8362 L0038

4 1.0700 L9601 . 1099

5 1.4200 1.2318 L1882

& 1.6300 1.4605 L1695

7 1,6300 1.6226 L0074

8 1.4700 1.5654 ~ 0954

9 1.2000 1.3843 -.1843

10 . 9800 1.0816 -.1016

11 L7100 L7981 ~. 0881

12 L6100 .5788 L0312

Sum of Residuals Squared = .1l46335
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Davis Dam to Parker Dam
Fiow Model
Reach Flow Geins and Losses Between Davis Dam and Parker Dam
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Davis Dam to Parker Dam

Flow Model

Flow Below Davis Dam
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1948
1948
B0
2181
2113
1953
1954
1955
1956
1957
19%a8
1989
1960
196 ¢
1962
1963
1964
T96%
965
1967
1968
1969
i ¥l
197
1972
18973
1974
197S
1976
191%
978
1979
1980
1981
182

AN FEg
JAESOA. T4l
303125, 21B4TE.
IQ129T. JOOUBE .
J8B433.  36ITTE.
GEORES . 1212348,
TOARGH ., ATO5S5S,
&47230. 515279,

199TTIN. G 1558%.
1OD6HRS.  B17143.
1282918, 221919,
1213838, 1092447,
1OB295]. 1044080,
997313, 9229337
121949%. 1153648,
1232320, 1230837,
1O27000, tLG000,
E8TAQ0.  S48000.
1017000, 1138000,
12IH000 . 1076000,
BARMI0,  GEES00.
TTO80C. 641900,
IS4600. £24500,
04800, 4376
290000, 832000
TE400.  6IBIDG,
02600, 551700,
ANGADT. S56F%2.
AGBTIGY. 418201
482923, 5470485,
456433, 586303,
293228, a998E3.
209814, SRATTY,
437484, SS087T.
438373 SEVR0N.
345903, SasNsLE.
S637C3. 571605
448500 590653,
4624%2 BH11%6,
488477, 4312330,
JA02ET.  SBA9NA.
445900, 525800,
423500,  £26700,
304200, 626%00.
F0HI00 £74100.
ETSI00.  3RETOO.
IBTS00.  F44800.
592100, S1E400.
500, BTIT00,
AVERAGES
GA3TI8.  SBETAT.

ek
426628,
SNRATT,
L1283,
468859,
6ETTIE,
GEALTY.
588720,
1444808,

S67625 .

1280696 .
1211302
W11y,
990850,
1155870,
1289000
1251000,
TEAE00,
1388000,
S97900.
822700,
SRB0G,
T6230G.
THAS0O,
AIS00G .
BE5200.
BEIROG.
429309,
B3R,
B5A214.
KGIA8S,
SO4 134,
TROBOA,
845196,
815972,
251537,
TE221Y.
922685,
9§300%.
TSI,
A8044%,
TH500 .
SEIEOC .
39800 .
#OROO0 .
419300,
#2000,
821%500.
TE0000 .

879727,

NONTHLY PERCENTAGES

T4

9.2

R
426668
L1 ki 320
S&BE66 .
SBA947,
528983 .
546871,
S2R458

2 4567Y.
QEETIE,

178290,

1030640,
BERIYS .
838605 .

1232824,

1164000 .

1034000
48100,

1287000,
093800
458000
£6T000,
TEIR00.
230500 .

436000 .
6000 .
893800 .
BIABE24.
SOATRO.
233696,
TI4RED
442750,
G14582
T9399%,
BEOOLE .
855087,
853369,
88072 .
BOS468
SA4547,

10324 12,
427000,
SO4800 .

IETTO0,.

SERINO .
82010G,
123ITO00.
1008000 .
10AH000

02888

9.8

may
537517,
SHNLT,
SAGGHE
EETRTS.
590659 .
876277,
347754,
330980,
SQOTHIE.
TITERTS .
1008017,
SOB00S .
983779,
FIBATRL .
1017000,
1120000
78700,
THO0O0 .
10000
127000,
ARIEOS .
THAB0G.
TIINO0.
03000 .
812100
BA2200.
BBaA4T.
226524,
AIP964
T4RI8S,
04924,
BTELYS .
SI4TIR,
TRER54
TH 1438,
819830
TE IS0,
858113,
A28428,
ATES 4,
582800
EIC00.
790000,
TI940Q.
F16400.
052000 .
§42300.
178100

BBARS.

9.3

RN
9EETI4.
Saa59% .
57453 %,
610756 .
C1%54T,
59533,

1823922
154 1RED,
FEIRER .
1092645 .
SEQTSED .
02419
UTTIL.
QT I044
K700
SE8T00.
219000,
1469000,
1002000 .
G89800G.
GEE%O0,
FISA00 .
891200,
943700,
I0T00.
1O0C00G .
S75684
893368 .
75088,
830610,
as2337.
951682,
RR2I253.
A7T948L,
R18607.
BSS084 .
849335,
AB000E .
#20127.
SIS,
TIHI00.
21000,
B 14400,
BBTOOG.
925700,
129900G .
19700
781100,

X044,

THE AVERAGE ANMUAL INFLOW FOR THE PERIDC 1938 TO 19432 I3

SHEL
§9%412.
[TRI B¢+ N
653433,
&E21YY.
72118,
662201,
LLRELN
1348563,
1079924 .
108174,
BEOST0.
BOBISE .,
BSTFNE,
1168778,
1031000 .
94 200C .
100 1000 .
1778000,
1117000,
1073000,
Q27000 .
$18000.
SINQOO .

029000 .

1048000 .
1071000
965568 .
100008 1,
1Q2RAAS
FHEeIN .,
102061,
1027288
I6608 .
867920,
283963 .
BOTBAN .
GU04086 .
983419,
957028
MAINAE,
431400,
SAR000 .
10U FO00 .
937900 .
105 1000,
320000 .
05 1000,
912300,

Se8403 .

.2
*4BIET0,

]

AG
HOA4%54
03313,
660808 ,
645083 .
€94103% .,
76462 .

13780%2 .
#472%93,

1015653 .

1114453,
845057 .
THISIO.
FUES 2,
HEILTe,

HOIA000,
829700
ROAL0OD,

1301000 .

1083060 .

HOME000 .
BTEIO0 .
297300,
#7LTOD,
BESS00,
904700,
Y300,
0050 .
G194
24113,
BT 4089,
981614,
9653649 .
BRLTES.
AIS64S,
REOEX .
T54960.
TEADGL .
8175235
B37985.
72312,
BETAO0.
BIPO0O0 .
TRIBOG,
RBIZO0.
$22700.

1330000,
$77900 .
TI00G .

RII004 .

.4
ACRE-FEET

SE*
S84228,
53413,
550322,
$61796.
626107,
FOATe.

1RETR T
982164 .
1025388,
1123350,
BIRI4AD,
Tag 134,
SIS,
SE9A39.
1139000 .
T24000.
TETIOS,

TESEST .

ocY
SR04 1,
ASBas 1.
BO2487 .
TEIERE .
663827,
197984,
1E24BT6 .
$178897T.
118 1928,
1198257,
HOHATLY.
RIBROG .
228%13.
$BO147T,
1176000 :
TOREOO,
197800
TEFI0 .
873100,
STT400,
%1900 .
HIRB0O.
S58300
&7E500.
48000 .
BATELD.
S104%4
SEREAT,
SA8ISS.
L0TE9YT .
S20T28.
4TBOOML |
B340
So8748 .
S43697 .
858375,
205118,
ERRE: -
SO657T,
S38300.
539400,
& 10500,
£68400 .
A0Z100.
SSL800C.
RINTOO .
J9I000.
418500

%237,

N3V
80074,
JEJII6S .
Aqn2A%,
TTREHE .
TOEING .
78229,

TS 108,
091698 .
115809 ¢ .
11E8T8T,
1023570,
TETETL.
L1230
FeENY.
1013000,
ARI00.
604400
193000,
JITEO0.
EES300.
415800
387400.
884500,
SSRI00.
SEBE00 .
451038 .
04819,
$13330.
433621,
JIGERIN .
97942,
59132,
BADTHY
413044
26308 .
d0t480.
417983,
Jeapls,
42 F890,
338300,
FEI00 .
IRTEOOD
4OTI00 .
IIOEO0 .
A18700,
255100
ILI00.
2%0000 .

0B89S .

bec
310580,
F14345,
L5086
% £2206 .
TORIOZ.
831483,
FIOBENIS,
(3 31 =218
£284004
333130,
(402143,
8E75IN .
O8SITY.
1145588
1246000 .
SETI00.
TELTON .
1323000,
E84500.
718400,
204100,
332000
82000 .
802400 .
474000 .
335888,
259422,
Isee9,
ABTRS4 .
AMEG2.
1ROBST,
50643,
224285,
43244,
425362,
420740,
438810,
ATRYE L,
448410,
415100
420300,
459700 .
437300 .
JISTO.
196200,
BORI00 .
332400 .
296288

E291486.

TOTAL

s26I864 .
SET8180.
S986368 .
4813507
519190 .
8029289,
T4RGISRT.
15 TAASON
124929108
1164,
12268504 ,
tOR3ITHE.
11079104 .
13714800,
IEEEITLEN
1834900,
$I56300.
15 TESON0 .
T11STT00,
10408100 .
15730 N
TTAT0.
SOORI00,
1173%300.
9195800,
BTEILAG,
2379792,
SAS284].
BEAIE 1Y,
WEIELY,
TTISES0.
ME370%.
kLA ARN
805279% .
910357,
B133TL,
8746958 .
LHLTLYL
8221172
2660194
2340000 .
TTEN000 .
2174600
FTILIO0 .
RO 1400,
11248800 .
BI44B00 .
TSRO .

RASISTO,

&



Uwversion to Mohave Steam Plant by Southern California Edison

YEAR
182%
1336
19237
tR3I8
19393
Qa0
1941
942
943
1944
1945
1948
1947
1948
1949
19490
1951
1952
1952
1954
1995
1946
987
1948
1984
1960
196§
1982
1963
1984
1963
1966
1967
1968
1969
1970
1974
1972
1973
1974
1978
TS
1977
1978
1979
1980
1984
1582

SAN FER
[+ 2 Q.
o. o.
G. Q.
[+ 8 o.
o. a.
G. .
a. -N
Q. - 8
G, o.
c. Q.
o. o,
. Q.
Q. Q.
o. Q.
Q. a.
Q. 3.
Q. Q,
a. 0.
Q. Q.
Q. Q.
Q. Q.
o. o,
a. 0.
a. 9.
o. a.
Q. a.
Q. Q.
. q.
0. Q.
0. 0.
Q. o,
0. G.
Q. o,
5. 5.
L L8
¥ 7.
152, Jas,
30Q. s,
1181, S48.
1oa%, 734
1389, 237
1107 . Rlei-1]
1376, 767
L34 658
™, 984,
B4T 20t
1002, 1174,
A% 1aT8.
AVERAGES
224, 193,

~MMCOO00000DOOCOOLOVORO0O0O0DORILTQO0D

-
X
-
-8

821,

,
- e OB
384

S41,
845,

a2,
1830.

218,

MONTHLY PERCENTAGES

7.4

8.2

7.0

APR

L0000

OQ0OoORUOOOOOOROVD0C00O0O0O00

g

228.

T4

MAY

NH0000000

78,

00D0OPO00EODOPPEROEEE0000D

Peo0po00n0000000

000000000000

§-4Dil&(§9§)p

181,

8.1

THE AVERAGE ANMUAL TMFLOW FOR THE PERIOD 193% TG 1982 1%

L AUG

AMAODOGOO0000000000000000R000N00000

MABBOB0000000000000F00E0000000000000

s,
ro8, 279,
1343, 1382,
14648 . 1104,
1183, 1506,
1630. 1398,
THFE, 1508 .
1440, 1529,
1024, |10,
134%, 414,
1082, 7t
1333, t1a8.
1608, a8,
332, 310,
0.7 10.0

O3, ACRE-FEET

sEp

9006000000000060000

~

#PAu0000000000000

Rida
rX'Ey
o

1368,
1t48,
1A%,
1487,

" ass.
Y208 .
184
1608 .

Davis Dam to Parker Dam

9T

MAME000000000000000000000000G0000000

284

§

f2auacoo00000000000000000000000000000

68,
988,
tCAg.
1384,
THTS,
1429,
561,
1403,
kLA
1044 .
1428 .

242.

Flow Mcodel

DEC TOTAL

$00000000000000000000

0OOOCRUOO000D000E00000LAUVBOODOD

Q.

0.

9.

Q.

0. .

0.

0.

Q.

Q.

o.

[- B a.

3 34,

3 L1+

3 &,

26. 181,
158 S4a8,
3% $1188,
842, 12187,
1437, 11440
. 144322,
1382 14709 .
st 14327
619 20%1,
548, 1934,
S04 . EQTH4
337, 17983 .
£1338. 11299,
17, J093.
T.0

_




Davis Pam to Parker Dam ;
Flow Model

Miscellaneous Californic Consumptive Uses

YEAR JAN FEB AR APR ey U UL ALIG SEP [+ 134 NOV DEC TOTAL
1935 0. 0. a. a. Q. 0. Q. o, Q. 0. Q. Q. G.
1906 0. Q. Q. G. o, [N o. o. o. 0. 0. a. Q.
1937 o, G. G. Q. a. Q. o, Q. 0. 0. Q. Q. 0.
1928 G. G. G. a. [+ Q. Q. Q. I+ [+ 0. a. Q.
1833 [+ N G. o, & G, . a. a. a. a. Q. . [+
1940 0. O, Q. & Q. Q. 0. 0. - B Q. o. Q. Q.
1944 . o. a. . 0. 0. o. 0. 0. 0. 0. a. o.
12437 [+ o. O. o Q. [+ Q. . Q. Q. 0. Q. G. Q.
9432 0. . G. c. G. Q. Q. o, 0. 0. G. 0. 0. .
(-2 c. a. o. Q. G. a. Q. 0. a. 0. c. 0. Q.
1344 Q. 0. Q. Q. [+ B Q. [+ Q. . . . Q. [+
[3-21:1 o. Q. Q. Q. o. 0. Q. . G. 0. o. Q. 0.
5947 a. 9. o. o. o. G. [+ e a. Q. Q. Q. [+
5948 0. o. G. o. o, . . a. a. 0. o, 0. Q. "
949 [+ o. o. a. &, [+ 8 Q. [+ N . 9. a. Q. Q. 5
{950 . a. o. Q. 0. Q. Q. [« 9. Q. [+ N 9. o.
199 a. G. a. o. a. 0. G. 0. Q. Q. [+ Q. Q.
1953 . Q. Q. Q. 0. [+ B Q. o. o, o. [+ Q. [+
1953 o. Q. o. o, Q. Q. G. [+ o, o. o. Q. .
19%4 Q. . G. LG Q. Q. G, o, o, o. Q. o, Q.
1955 Q. Q. . o. [+ 2 Q. G. G. Q. o. [+ a. [+ 9
19586 o, o. Q. o. G, Q. Q. [ B Q. 0. Q. Q. a.
1957 Q. 0. a. . Q. Q. Q. o, 9. 0. o, Q. Q.
1958 Q. a. Q. 0. 0. o. . Q. Q. Q. Q. a. o.
1959 a. [+ [+] Q. o. Q. [+ [+ 0. o G. Q. [+
1360 a. Q. 0. o. G. Q. .- G, o, Q. ¢, a. O.
196§ [+ Q. Q, Q. o Q. 0. . 0. O a. . [+
1562 [+ 0. 0. 'S Q. Q. Q. Q. [+ o. o. Q. Q.
1963 o. 0. 0. & 0. 0. 0. Q. 0. a. 3. ] G,
1964 28, 44, 8t 0. 53, 0. 7. 80, LI 34. 2%, 0 539,
1963 6. 8z a2, LT &1, 101, 147, 114, TS 55 as. " [T
986 40, 72, 302, 316, 34, 63, 417, 392, Jat, 1131 182. 43 3123,
1967 242, 138, T4, 184, ¥ra, 304 . 337, 364, 342 238, 218, 192 3198,
i96a 104, 7%, Fi 8 284, 268, 298, 323, 323. 28%, %3, 140 1% 2889 5
1963 32. 113, 173, 292, 291, 370, 380, 307 264, 68 132 17% 2842, }
70 St LE 2. 4, 133, 196, 190, 186 186, 62 154 13. 1662
974 56 9. 05, TR, 7. 22%. 231, 187 189 £ a0. 107, 1614 .
1972 LR 114, 248 248, FLLR 200. 248, 254 168 96, 57, 100 2068
1973 1%, 199, $23. 221, 09. 61, 267, 285, 277, 197, 8, 20, 2233,
1974 15, (=1 $18, 243, 328, 382, 316. T12. 93 104, 118, %9, 2217,
Brs a1, 3. 85, 260, 310, 297, 89, 3085, 264, 285, o, 0. 2332,
1978 a7, 83, 119, 287, L L1+ 08, S44, LT 3%, 195, &3. FATE,
1977 29. 139, 154, a8, 189, 23t 2232, 340, 148, 1na, 136, 91, 2040,
1878 T 1. 14, 420, 235 . Ja7. Jg2. 294. 0%, Ty, . 12. 229%.
1979 56, a, N3, it 218, A0S, 492. 554, I04 ., L1 8. 47, 2786,
+980 56. 3. 133, 22%, 258, w05, 92, 54, 0k, (18 2. a7, 286,
(31 R 6. 3%, 393, 238, 218, 408, 937, LLTR 304 . 43, a8, 47, 2ATE6,
1982 58 . 3. 3. 235, 214, 0%, 492, 1T 304, a5, 38, 4T, 2768 .
-
AVERAGES
i 35, 7. B, 9. 122, 134, 135, 27, 49. a4, 9. 818, -
Ed
MOMTHLY PERCENTAGES
3.0 3.8 &.4 %5 #.7 13.3 14.7 4.1 0.8 3,3 2.7 3.t -
THE AVERAGE ANNUAL INFLOVY FOR THE PERIOO 1938 TD 1982 IS 919, ACRE-FEEY
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Davis Dam to Parker Dam

Flow Model
Consumptive Uses of Fort Mohave Indian Reservation, California
YEAR JARN FEB MAS APR L) JN Jut UG SEF ocT NOY BEL TOYAL
19358 o. Q. 9. G. Q. Q. Q. 0. o. 0. 0. 9. 0.
+936 [+ o. Q. [+ G a. a. Q. 0. a. 0. G. Q.
1937 Q. 0. Q. [+ 8 [+ ] Q. 0. Q. a. o. o. [+ Q.
1938 o 0. G, G. Q. a. Q. 0. [+ 0. [+ Q. Q.
+§39 o. 0. O, . L] . Q. . . Q. . a. [+
1940 Q. G. Q. [+ N 0. 0. a. G. G, Q. o. a. L+
1941 a. [ e, a2, Q. ©. a. e, &, L+ 0. G. 0.
19432 Q. G, a, 0. <. Q. Q. Q. [+ 8 0. Q. [+ 0.
1943 G 0. a. Q. Q. o. Q. G. o, Q. [+ 0. [+
1944 Q. . 2. Q. [+ o. o Q. Q. Q. 9, Q. a.
1945 o. 3. a. Q. a. a. e, a. 0. o. 0. Q. a.
19486 . Q. o, a. Q. Q. a. o. 0. G O, Q. Q.
t947T . [+ o, . Q. [+ B Q. 0. . Q. 0. Q. G,
1948 [+ N [+ B Q. o. o, . 0. . o. 0. o. 0. G.
949 O. Q. Q. o. Q. [+ B a. Q9. 0. Q. 0. 0. 0.
1350 Q. g, Q. Q. [+ 9 a. o. Q. O. a. Q. o. [
1984 Q. Q. Q. o. Q. a. O. o. o, o. a. Q. .
1952 Q. o. O. Q. [+ Q. <. o. [+ N o. [+ B Q. Q.
1953 a. [+ Q. Q. Q. Q. o. [+ B G. o. Q. G, 2.
1554 Q- O. G. Q. a. 0. Q. Q. G [+ N Q. &, a.
1353 a. o. Q. 9. o. Q. Q. Q. Q. . Q. [+ N 0.
1956 Q. Q. 0. &, Q. o. o. Q. 0. a. [+ o. Q.
1997 Q. o. 0. Q. L] a. Q. o, 3. Q. 0. Q. Q.
1943 9. Q. 9, a. 0. . a. Q. Q. <. o. a.
1959 0. Q. o, 9. [+ Q. Q. 0. [+ a. 0. a. Q.
1960 9. Q. Q. 9. a. Q. Q. 0. [ M a. Q. Q. o.
1961 Q. Q. Q. 0. ] Q. Q. o. Q. Q. Q. 0. [+
1562 0. [+ S, Q. o, a. o. . 0. Q. Q. . 9.
1963 a. a. [+ o. a. Q. 0. a. . Q. . O. Q.
1964 G. o Q. o. G, G, a. Q. Q. . [+ Q. <.
1965 Q. a. 8. o, Q. a. . Q. a. a. Q. [+ Q.
1968 Q. G. 0. [ . Q. Q. 0. g, Q. Q. Q. Q.
1967 Q. Q. 0. o. Q. Q. [+ o Q. Q. o. o, c.
o€ Q. Q. Q. 0. 0. o. [+ 2 G, Q. [ Q. Q. Q.
1969 [+ N Q. Q. Q. 9. 0. [+ B Q. Q. Q. 0. 3. a.
<70 a. Q. Q. 0. Q. Q. a. Q. Q. G. Q. Q, Q.
AFTY Q. 0. a. o, Q. Q. [+ S, Q. [+ . Q. O,
1972 a. <. [+ Q. 0. Q. 0. G, 0. o. Q. a. Q.
1973 Q. [+ a. Q. a. 0. o. [+ 8 0. [+ o. 0. a.
1974 0. G. O. Q. a. 3. 0. Q. £, o. Q. Q. Q.
1978 Q. Q. Q. Q. T, 148 121, 195, 128 0. 6. 18, 1A
1978 W0, it kAL 154 04t 223, Ju4s. 1585 1474, %80, 205, 49 138040,
1977 a. o. Q. aonse, 293, 1102, 13 1413, 1433 . EXL 358, 332 12600,
19578 e, 186G, NG, 1374, 1089, 3037 2514, 2308, 13232, 484 . L1 1] 15t 12808
t979 are. 538, a9, 178, 1143, P, 30, +832. 1347, TOR . 430. 207. 14772,
980 348, 472 t584, 2346 . 2314, 3%3. 3031, 865, 1880, 2%, 883, 461, 18882,
198 ¢ 387, 13z, 718, 3133, 1891, 1972, 2843, 3109, I78%. 561 1443 332, ILAF: N
82 1867, 33%. AL B 2133, 1491, 19732, inea. 310%. 2789, 1591, 1412, 123, 19128,
.

AVERAGES

39. [T ] 1048, 94, 208, 2. 1 IS, 0. 147, 32 08 LI 2282

MONTHLY FERCENTAGES

1.7 .9 4.8 1.9 .t 2.0 %, 9 "5 it. 9 4.5 5.9 2.4

THE AVERAGE ANNUAL INFLOW FOR THE PERIOO 1935 TC 1982 IS 2262. ACRE-FEEY
- -
Ay
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is Dam to Parker Dam
ow Model

Consumptive Use of Fort wohave Indian Reservation, Arizona

YEAR
1935
1938
1937
1938
1939
1940
1941
19432
19430
1944
1945
1948
tG4T
948
1949
1950
9%
a2
1953
1984
19858
1958
1987
1938
1958
1960
194 ¢
1963
1963
1964
1988
1946
1947
19468
1969
1970
137
972
1971
(3 r 2
1978
1976
977
978
1879
1880
1981
1982

[
-
z

G2 400000000000000000D000G0000000000000000600

ugmu -
& R a
-1tk G

67,
AVERAGES
43,

)
"
m

po0000p000000

CO000UDOOBOO00O000DOR000A0O0

332,

kLI

208,

MONTHLY PERCENTAGES

1.3

5.0

AP

POOPOOOEE00000000000

a4,

134

MAY

PPPROO0C0000D0000000POPO00000000000000

oo

W7

TeS.
£374,
1712,
1573,
5330.
1801,
(LI

9.

L% S

©5000000000000060

CO0O0OOOOODAOCOOO oo 9 o0

4.

2.4

THE AVERAGE AMMRIAL INFLOW FOR THE PERIOCD 193% TG 1382 IS

0P00000000000000R0000R0R0000000000D0000

523,

4 )

3482

AUG

COO0OCOOOUODOCOD00

QOoO0000O00

[}

548,

143
ACRE-#EET

SEP

eoe000o000000000

eo0

000

1254,
1983,
2T,
1058,
S899,
1789,
2749.

418,

12.¢

. P0P0REEP000000000

2500000000000000060000000

$458s;
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Davis Dam to Parker Dam
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Davis Dam to Parker Dam
Flow Model ‘

Consumptive Use of the Lake Havasu Irrigation and Drainage District
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Ceonsumptive Uses Before the 1744 Decree

YEAR
1935
1938
1937
1938
1939
1940
1944
15432
1943
194k
1545
19465
1947
tG48
94
13950
195
1953
19%3
1954
195%
1986
1957
1958
1959
1960
196 1
1962
963
1964
196%
1966
L1
1968
1869
. |70
g7
AT
1973
1974
[3- X4
1276
1577
13-}
979
€980
9l
1983

THE AVERAGE ANNUAL INFLOW FOR TME PERICD €225 V& 1982 IS

ST FER AR APR MY VUM GUL
143, t7§. 210, 2%3. 270, 298 . 536
144, £77. 244, 155, 274, 301, s43
4%, £79. 213, 2%7. 278 306, 449
AT BT, I8 80, 82 Aty 48T,
148 . 637, 31T 282 286 316, ™ L1-2
1af . 179, SR 2%%, 287, 218, 466,
139. 172 201, 243, 283. FET- 461,
139. 172. 0t 243. 283, 312, 46,
161, 197, 234, 286, 297, 327, 478,
181, 197, 236, 28S. 297, az7. 478,
1614, 197, 236, 285. 297. FIT. 478,
113, 143, 161, 156, 267 . 294 442,
10t 129, 142, 74, 260 2BS. 433F.
17, 147, 87 04 . 270. 87, 445,
139. 173, 02, 245, 784, A1z, 462 .
153, 188, Fy 3N 271, 283. 3%z, 473,
194 204 89, 346, AE. %0, B0,
280, %3, 314, 376, 328, 362. S8,
T4, a3e. 132 €337 683. 722. a1
08 106, 948, 1120, 579. 640, 821.
1281, 1472 2048, 277 1004, 1142, 1338,
1280, 1472, 018, 1376, 004 . 111, 1337,
1380, 1472, 20185, 1378, 1004, 114t £337.
13180, t472. 201%. 1¥78. 004 . 1114, AT
$280. 1472, 2018, 1376, 1004 . Ttie, 1337.
128Q. 1472, 2015, 2376, 1004 , 1141, 1337,
1380, 1472 2018, 1378, 1004 . IRERIN 1337,
1280. 1472, 2018, WAe 1004 . te1t, 1337,
1280, 14T, 0B, 2316, 1004, LR N 1337,
o. Q. . G Q. Q. Q.
a. Q. 0. G. o. o. Q.
o. 0. 0. . a9, q. 0.
Q. o. 0. [} Q. Q. o.
o. 2. Q. [+} 2. a. G,
9. a. a. [+] Q. 0. o.
o. o, Q. [+] Q. 0. .
0. G. Q. i+ e C. a,
Q. [+ [+ 0 Q. G. Q.
0. o, Q. Q Q. G, o.
a. Q. G. Q Q. a. Q.
Q. a. a. Q Q. G. Q.
O Q. Q. o 0. Q. o.
o. Q. a. a3 Q. [+ [+
o a. o, [+ 2. a. [+3
. Q. . [+ N Q. g, Q.
Q. Q. 2. Q. o, a. Q.
a. Q. Q. G, d. Q. G.
Q. . Q. Q. a. 9. o.

AVERAGES

323, s, 502. 595, 21 384 461,

MONTMLY PERCENTAGES

4.8 8.C 10.8

12.6 6.8 r.5 9.8

472,

5-11

AUG SEP
499, 3ti.
2586 . 3%
XS 320,
822 32%.
%£30. 330
53%. 331,
330. 328,
S30. 338
j-T1- 9 320,
G486 340,
546 34G
8iz 313
804 306
515, 315
531, 3248
41, 336
S89. 359
SBO. 3689
Ga3. 66
a6, S98
1336, 984
1336, 388
1336, 988
1306 986
1336, 945
1336 8%
1335, G685 .
1536, 985,
{336. 8%,

. .
Q. Q.
a. 3.
Q. Q.
Q. 0.
o. a.
9. Q.
Q. G.
Q. a.
c. Q.
G. .
G. .
G. o
Q. [+
[+¥ Q.
o, .
. .
Q. a.
[+ 9.
ART. 338,
3.3 Tt
ACRE-FEET

Davis Dam to Parker Dam
Flow Mcdel

acT KOV DEC TOTAL
197 . 184, tda 316,
194 . [5:3- 9 145, hAL-R
197 187 145 . 3191
2071, 190 188 3240.
204. 13- 22N 14%, IRTR.
203, a7, 145 azst.
200 7% 3% I+ET.,
200, 17, 139. 3187,
FRRN 2086, 62, 3446,
FAR N 208 +8Z. Jaa6.
2te, 206. 62 J446.
188 147 (R T N 2890,
182, 132 Q1. 27RO,
190, Ak-F 18, X237 .
201, 180, 140, 187,
208 197 t8a 33637,
227, Ly 95, 3832,
234 267 211 40d0.
481 408 . 732 10046 .
42% 763 14 881,
T48. 1802, 12986, 16568 .
TAT. 1601, 299 18559,
747, 1601, 1249% 16559 .
T47. 16017, 129% 18549,
147 1601, 129% 1855,
T4T, 18014, 12496 6559
T4T. ROt 129%. 1645489 .
TaT. 1801 1295 18559,
TAT, 1801, 1295 16559,
Q. a. Q. Q.
Q. [+ B 2. bR
G. Q. Q. Q.
= a. 0. .
[ Q. o, c.
Q. 0. Q. .
o. a. 0. Q.
Q. . Q. Q.
Q. o ¢. .
. Q. . .
a. a. [+ N Q.
0. Q. o. Q.
0. a. Q. C.
Q. Q. Q. o,
a. Q o. a.
&. Q. G. Q.
c. <. Q. a.
. Q. O. 2.
a. Q. Q. 9.
235, 4086 . 327, 4723,
%0 2.5 §.9




Davis Dam to Parker Dam
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19642,
29670,
219637,
2972%.
29783,
29780,
29808 .
2983%.
F9883.
249890.
30610,
28397,
25181,
28348,
23718,
22881,
247321,
1756,
24150,
2HATS,
961G,
15236
164686,
16279,
14338,
12123,
§24482.
9807
11209,
11408
101490,
11604,
142,

29719,

t1.0

JUN

IGO0
s009%5 .
40824
&12239,
A1634.
£ 058
43535,
43849
€357,
43276,
42915
42985,
43996,
43006 .
43576,
43416,
43146,
43196
43236,
43276,
43316,
43387,
43397 .
43437
AJ4TT,
47343
ALIBE .
37901,
33237
J344E
2937G,

33912,

8194,
9827,
2S9E0.
26797.
23424,
23333,
22%03.
26T,
17307 .
14 21+2
17433,
1739
taNad
+BO80 .
T8380.
IRONT .

24585 .

16.¢
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JuL

LE: RN
26283
4T t24,
4TH37 .
43059
48433 .
49088 .
494632,
49836.
jlew:1
50962 .
31009,
SHOST.
54408,
5H153.
34200,
Gtl48.
E1298,
T34,
54291,
5438,
H1486 .,
51534,
S158¢,
1629,
514837,
48604 .
45784,
44184,
420G .
JeR98 .
379C2.
37454,
33291,
32346 .
3226,
19672,
/127,
25187,
72134 .
20802,
18834,
19689.
19780,
18790,
19724,
19689 .
18248 .

40762,

9.0

254743,

3-12

AUG

41530
4207%.
42840,
43BN .
43690
£4030 .
44825 .
44368 .
45305 .
48518,
45587
ASBAG.
45683 .
45735,
45768 .
48811,
ABRS3 .
A%836.
A%938.
AS98T.
AGOR4A,
460686 .
48109,
46152,
A6 194 .
44068 .
ar214.
Ll 21
37498,
I6027.
35430,
F42%0.
J35e%.
ITTOR.
31384,
Zre8Y.
2381%.
32580,
210a%,
19799 .
18225,
15948
16654
16496,
15372,
16182,
1reva.
1660,

38207

16.9

ACRE-FEET

SEP

IR0,
IGISS.
301484
31049,
31384,
JLERE.
32028,
32269,
32543,
2866
32186,
2217
JI247 .
Jaz1t.
F2307.
ITIAT.
32367.
32397,
324377,
32487,
JT487 .
32517,
32548,
3F8TH.
316068,
21875,
26863,
8512,
28387,
15537,
22434,
24431
21884,
Z152%.
21428,
1HOTE.
17735,
1§018.
T4GTI.
149672 .
13434,
10937,
+£837.
TE309.
12443,
11878,
11964,
10894,

WE4T.

15,9

oeT
20384,
20892
20968
25174,
23382,
21%49,
21840,
22006 .
AT
22277
TS,
18793,
gay,
T4HLE.
18848 .
18863,
18881,
18898,
189986,
18939,
18951,
18969 .
18986
19004 |
19071 .
1T4O% .,
16648 .
16654 .
1TOBS,
tTRI6.
14498 .
3170,
14001 .
12323,
0279,
9895,
54538,
BE7Y.
a6,
836%.
7149,
GAT4.
7450,
THOE .
T36.
§798.
S8E7T .
5367

19566 .

NV

980G .

0080 .
10180
10280
10380,
10400,
tQSBC.
10680,
10710,
BO4T.
054,
8062,
8069
8077 .
BOUA .
8092
80989 .
[-R1-2
a4,
a1z,
8129,
8137,
gl1d4
152,
THS,
6555,
BaGY.
6764,
5528,
5347 .
6339,
6760.
5875,
590,
A0
4028,
3375,
3620,
%4,
LRI
3J0%9.
3197,
2652,
2547 .
3128
3209,
2%47

933,

GEL
avoa.
4782,
4238
458E,
F1-L 7
973
S040.
5078,
Be17,
S144,
2682.
WES .
2887 .
650,
2692,
2699 .
26897 .
00,
2702,
2708
2707 .
2710,
2.
2718,
217,
kLT
32323,
3762,
I100.
33579,
Fal T
29%%,
2342,
2097.
28273,
2083,
1948,
1649,
199% .
1§38
1683 .
1368 .
1793
1068,
1478,
+782.
3210
1220.

1926,

TOTaL
245000 .
247%08 .
51999,
I54%00 .
156999,
%9000,
262%00 .
264B00 .
86801,
2ETTRS .
268218.
AGEAT L.
268737,
268973,
269224,
AEA4TH.
769726,
16997
ITOARE .
TIOATH.
270727,
270939
2710,
T1a82,
27T
274982,
AB2ETS.
245843,
7291685
2548354,
021323,
06136
1BOTIG,
1800089,
174639,
162%83.
145164,
142791,
130289
123832,
1O8T00.
S8835.
101404
1O O
TOOK00 .
S9687 .
105736,
95887 .

214743,




bavis Dam to Parker Dam
Flow Model

Change of Storage in L.oke Havasu

YEAR AN FEB AR APR MaY Sk UtH. AUG SEP ocY NGV OEC TETAL
190% G, o, o, Q. o o G. Q o. o, G- o ]
1938 C. T, ] Q. =} = [ Q Q. a. o. Q. ]
AT G. Q. o Q. Q Q . Q. Q. & G, o, Q.
338 C. o. o Q. o o 29700, -3400. - 1400, 187800 293400 - 4600, 481500,
539 080G, -IHK00. - 10000 1HA0Q . - 1600 4000 . SO0, Q. SRTC0Q. +3ET00. 2100, 1000 38700,
HAG - 1230C. 5000 16500 . 203900 47500 -85300. - 6800, 5400 2200, 55300, 200 - 15800, - 107300,
(-T81 J80C. 8100, ~13100. +4800. TG00 . £TT000 . »ITHNG . -3400, =2100G. 8600 . - 10600 . -5 100, 4700,
943 500 F400Q. 94200, 41800, -33170C. - IF900 . F980C. -57100. 10000 . 290500, AT, ~BET00. 43800,
1943 84100, BQ200, 41400, -3400. 400 ~S900 . -8100, - 1800, + 34400, 17900, -28500. - 18300 230040 .
1944 £I0C. $8000. 600G . ~18700. 19800, B5200. 134040 ~ 24400, ~37500, ~ 14500 . ~34300. 709, ~400.
245 IB0C . 00, 48000, 16600 . 4800, 0000, ~G830G . 47400, 7100, - 18700, ~36E00 . “12300. 2000,
1948 630G, -4600, 83000, 18400 -31100. I1600 . - 18400G. -4800. 39000, 200 . ~21300. 25800, ARTOG .
1947 100, 20804, 43100, #2040 . FB00CO. -5300. - 190G - 20600 - 15400, -~ 16300 . + 12800, 500, 37200,
1943 « Q00 . ~680Q. 15800. 54200, $3000, -BO00. B0 -~ 38100, ~dB00 «2100. 29400 «BO00 . ~T3I0G.
. 1949 -3330G. 13100, J1800. %2000 223CQ. - 18400, 78O0 “BBOG. ~31100. 13800 . ~35300, THI00. 75300,
P50 -71800. 20%00. 18800 . ~ 3400 . 14800, «83200. 18700, ~ 94000, -H50C, %3600 -25800 . 400 . ~$2900.
-1 3 3700, 3900, 13000, S850G. =106, 14400, - 23400, - 13600, -3I9200. 25800. “ 3400, 13800 2300,
19%2 -33200. 17800, 9500, 43TO0. 9000 . 9900 . -2280G. - 31900, ~8100. ~H 100, 5800, ~8000. - $3600 .
9483 290G. 2300, 13400, 39400 11500, ATO0 . - 8100, - 29200, -2500. 10800 . - 28600 . 1€200. 33000,
1954 - 2800, 1100, 33200, 600G . 22000, 11300, 24600, - 17300, ~ G400 . 6400 . -3800. -290Q. -3100.
1955 2200. 2900. 12800. A3800. 11900, = 17900 . - 7800, 40200, =700, ~TT00. <. 8000, ~6800.
-] 400, -1IT00. 24200, 48900 2700, 2480G . ~ 26500, ~S700. 25800, ~E00. “TI00. ~990G . - 39300
%7 3200, 100, 20400, 33100, - 3000, -S800. - 10600 . - 1ATON. - 14900 2200. ~31800. 1800 «~5%00.
t9%8  -20300. $3300. 13900 ISHO0. 24300, 760G, - 24900, « $5400. ~ 18700, THOD. ~tB100, 2500. 7300,
959 o 1300, 18100, 463100, 8400, 16600, ~1290G. 21300, TI00. 4400 . -8500 . 00 . 700 .
980 - 15300 1700, ~dTOO . 34300, 800, 10%00 . 440C . -3010G. - 41300, ~800 . ~8700. 18Q0, “ 8300,
1961 -3800. - {0100, 34500. 13100. 12000. - +000. - 21600, 3000, ~ST00. “I8200. 1800. 14300, ~8300.
843 100, -34100. 26400. A0400. ~9000 8000, - 12200, ~1300. ~ 10300, 10700 . ~ 5200, -1 8700, 1800,
963 900, -221300. JI7480. 36200. 2300. -7300. -38700. 9300, -33900. 55100, -3200. ~ 14000, -$200.
64 1ATO0. 9900, 9000, 51400, 185200, ~A000 . - TH0G. 20200, 900, T700. - 10204, 4500, ABO0 .
1265 3400. -3BI0Q. 17800 15500, 48800, « 40100, - 8O0 . 21100, ~9800 . 6100, =9800. OO0 . 17400 .

4700, 14000. 33800. 2300. 2600 - 8000 -26800. 000 . -8200. -11000. - 7000 . - 18300.

- 13900 . 13400, 45500 . G600 . 8B00. ~4GT00. 9700, = £80G%. ~ 2800 400 . = 3400, 3600,

~9%500, 13800, 4260G, 8800, 2600, -28300, - 19000, ~9900, ~E00G . - 11100, - 18600 . ~6300.

21100. 1300, 4400G . 11000 -2800. ~20700. - 13300 - TAOD. ~8000 . - 4000 . ~ 16100 1200.

~T700. TT00. X8OG 21800, ~3800. -T800. ~22900. «2%5200. 900, A4300. - 14400 TEQO

I00. 17000. 33400 14600 . ~2400. = 1800, ~ 18600 ~ 4900 . = 3000, < FHO0. ~11700. 4500 .

A%CO. 1ATO0, NSOC, 19400, - 10800 . ~8B0OC, ~21400, 122040, ~21800, - 8300, 6100 . 1400

- 4500, 27300, 3440C. 10000 . ~3800. ~ Q400 S0, -1 £700. ~B100. 400 . -SR0D . 4100 .

15000 . 18HO00 . JHOLG. J600 . - 1400 . ~24200. ~9300. “12400. BOOG . ~22400. - 14800 -11200.

7800 . J100. 48100, B600. -3500. ~ 380G, 22500, - 1500, - 14200, - 480G . - SO0 12300,

«¥700. 17%0G. 34000 19600 12200, -285%Q0. 11300, 1 24400. ~9400 . - 30000 . 26000 . I%400.

TEOG . TTEOG. 2TO00. TG0 . ~BO00 . ~ 183060, - 3T00, - 0G. -870G. - S8GG . - TG00 . 21300,

2300. 12400, 26300, 14200, 200. ~21000, - 15500, - 33008 - 0900, 4006, S 170G, - 300

- 4300, 4300, T4OQ. 38300, « F5T00. =3800. T00. TI00. -8T00. -300. 9000 2300,

-8 1800 . 483100, 43900. -400. - 400K . ~11500. = 15800, 7100, -800. -THO0. 19200, 18800,

- 3600. 21500, IG200. 4400 . 8BGO, - 35800, ~ 5600, -~ IA00, ~31800, TEOG . 320G, 1050C .

$300, ~ G400, /7900, 11400, - 3000, “16200. 8400, ~245C0. ~6400. ~$300. 11800, B00 .
AVERAGES

-63%. 1656 13983 . 28427 . 8T 867. ~-11402. S 1E1G4. ~A1TH. 4129 - 3448, -3673. 1211%,

MONTHLY PERCENTAGES
5.2 3.7 5.4 23«4.7 13.0 T.2 -94 .1 -13%. 4 -4 5 341 ~28.4 ~30.3
THE AVERAGE ANNUAL INFLOW FOR THE SERICD 193% TO 1982 1% 12115, ACRE-FEET
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T Ly

cvaporation from Loke Havasu

avis Dam to Parker Dam
low Model

TE4R
1935
936
1937
1938
1939
1949
1941
1942
1943
[2-T ¥
1945
1344
1947
1948
1949
1950
313
1982
1942
19%4
1985
1956
1947
1954
1989
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
370
197
tg72
1673
1974
197%
1976
1977
1978
979
+SBO
t981
1982

JAN FER AR
[} a. [+ 9
. a. a.
o o, o.
o. o, a.
8408 . G164 . 8132,
636 1. 6324, BS%T.
5799, 1341 98 T899
5759 . 6324, 1678,
70147, 1714, 140%2.
1010, 7268, eTTE.
QXY k4 0124,
Te82. 102, R8T,
TH34 . 1788, QA% .
T226. T1%2. 977,
G848 8977, 9787
785, TTRE, 10698,
Ta42. T8 . S04,
7017, 7206 9751,
TOT0. T36. 9982
Tare. 738E. 1022%.
Tand, 7428, 10112,
7288 . T134. 9876.
ET14., §730. 432%.
BAGE . G5T7S. 8927,
6704 . 8716, FIBE.
836 . 8740, 8930,
8892, 48073, 9228,
6882 8873, 8077,
G644 a8y, 904G,
6720, £633. 8950,
6560, BAS0. 8T97.
G647, 4884, 9oKD.
8703, 8583, G004 .
8732, G647, 9028 .
§871. 8787, 9029,
6892 . 8624 8922,
G408 48498, G141,
5860, §738. 9217,
8555, 6616, 9153,
6803 &7386. 9308,
6666, €734, 9016 .
8712, S84d . OTC,
658 . 4788 . gias,
6778, 8799, G128
4609 . 8871, 4833,
BE06 . TI89. U8,
[-1.1.5. 0 TaRs. 48,
8378, TTSS. Fisd.
AVERAGES
6210, 6312, 8547,

MUMTHLY PENCENTAGES
.7 £.7 6.4

THE AVERAGE ANNUAL INFLOW FOR

AP

Q-

10459,
o683
-1 A2 N
038,
13960,
10T 4.
13228
1392,
12459
137%32.
1283
13539
13%83.
13249,
13534,
13582,
13844,
13550,
12478,
11926,
13405,
11404,
11852,
13406 .
12104,
12244,
11404 .
12118,
12232,
12199,
12228,
12147 .
12199,
12218,
€02237.
13368,
12390,
12407,
2229,
12192,
1E3Y%,
T80T,
12070,
ti9de.

FE343,

8.5

WA Y

OoOoC

13868 .
15010,
12019,
a7a4.
18843,
18821,
1775,
1THO4 .
13778,
14687
18667,
tRSYT.
17694 .
17521,
18337 .
1A754
18778,
1130%.
16488
16457 .
182%9.
16831
16149,
16349
16274,
16655,
16249
18309
1638%,
LT R {N
165 14
16687
68T
t8TI%.
6503 .
16514,
5540,
16574
16597 .
6550,
484G,
FA00M .
4383,
4333,

8088,

1.3

JUN

°oo0

15908,
18939,
619G,

21284 .
FARL:T
L9084
3l AL
21356,
21080,
20743,
21132,
21200,
2093T.
2€230.
24106,
20884,
21475,
19644
19123,
18206 .
18464 .
18525,
iLLE N
15480,
18206
18372,
18801,
19026,
19Q14
1H97Y.
19044 .
13944
13883,
teg4z.
RS 18,
1R708 .
THEST .
18818,
13008 .
17750,
L A2
16657 .
18358,

1733,

13.0

twE PERIGOD' 183% To 1982 1%

UL

G478,
15398,
LI
15BE%,
11683 .
W9k,
218681,
18789,
WG ET
21343
21140,
21028,
2157%.
platcl 20
20128,
20285
W22
20608 .
20495,
18347,
184Q0C .
t7869.
L1 TN
17943,
18100,
17527,
tHO0%.
8155,
18347
T894,
tB263.
tH290.
tHB 12,
E2-1- 2w
1A59%,
18542,
fA237,
18899,
17894 .
8283,
18403
17656
t7%49.
17838,
17877,

1724%,

2.9
133383

5-14

AUG

G,

o,

o,
5685 .
14450 .
14378,
14002
o188,
18879,
1BTSY.
18337,
TRTUA .
1B540.
17943,
18173,
THES4 |
17963,
17223,
17483
17743,
17403,
18331,
i1+ 1N
G4,
15670
160682,
162377,
16317,
18037,
18807 .
15G¢7.
15943,
15043,
160448 .
16184
AT R
16348,
16272
162144,
16246,
16246,
15807 .
16132
16246 .
15963.
17083,
ST%3L.,
17517,

14264,

tt.4

ACRE-FEET

SEP

4547

12718,
11687,
IAEREN
97TBE.
14684,
14346,
14666,
16235
14670,
14414
13978,
13379
13558
13788 .
14072
14214,
14072,
14214,
12874,
128190,
128199,
12T
13089,
12098,
12%83.
12640 .
12709,
12960,
12874,
13813,
12967 .
12819,
13140,
12946,
12913.
12922,
12123,
13334
13041,
13089.
13052,
15674,
15943,
15574,

12847,

T2%.
10005 .
F100 .
L i N
10786
PIT16,
11462
11709,
13%82.
11831,
11829,
(B a AN
1187%.
14709,
11496
179G,
11885,
11447,
106%4 .
10724,
10654,
10821,
10529,
10522,
10580,
1047 .
1G58
10854,
10583 .
10449,
10486,
10590 .
10544,
10634 .
10380,
10556,
10783,
10%93.
10832,
10654 .
HE1S.
13602 .
12567
12319,
123%9.

10243

7293,

01T,
82716,
869
5584 .
G145,
L AR
5807 .
6787,
Ta54.
7069 .
§990.
7859,
T892,
Ta4s,
LT L
7199,
IALLN
7088,
6506 .
G450,
8518
6584,
£537.
#4885
6452
G408 .
GA46 .
6598 .
6438 .
6488 .
6423,
6443

B4GT .
£45% .
5490Q.
6396
8500 .
6731,
LEXL N
6533
§T1E,
8858,
8517,
£322.

6211,

TOTAL
a.
o,
.
IEESH,
127625,
128001,
118780
152682 .
1604880,
154592
154383,
TEOTER .
1493456 .
1880113,
1S724G.
1579186,
198551,
153201,
156342,
157878,
157N,
154965,
1423%48 .
141538,
140553,
140478 .
14946 .
141553,
139432,
140238,
139294,
141307,
1408994
141423,
141870,
142792,
142588
1E3375.
14330%.
1423%8 .
142%I4
141893,
FAGIN.
43024
[ER1:1-3
4360%.
4B,
144458,

133383,




Williams River Inflow

AN FEB
F800 . SOB0O.
L1006, 1200,
2500, 209100,
1500, $100.
100G . 1500
1900 . 12600,
ITAO0. £%400.
8500 2700,
£300, B0Q.
$000. 23000,
300, 1100,
£ 100, 1000,
2000 . 1000 .
g8 1.
8872, 2WATT .
578, €27
613, BI%.
10130, 3429,
B89, 839
148, 722,
852 803,
1156, 936
1070, 2415,
774, 10844,
813. I 4.
5%99 . 48532,
564 583,
643, 19324,
199, ThE
1004, 1087,
1053, %090,
15003 . STBE
1618, 1093,
28083 13ETO.
11012, 15278,
553 483,
%80, 812,
-ET-9 653,
487 . 8719,
395 427,
3. 149.
[LT:9 17310,
1680, O8G0
28 190,
4790 23340.
403G . 25820,
5G4 . 539
AtE, Au4
AVERAGES
4784, 15841,

MAR

27400 .

1883,

MONTMLY PERCENTAGES

$. 4

THE AVERAGE ANNUAL INFLOW FOR THE PERIDO

1§.0

T3

22377,

14020,
480,
£1310.
11380,
23440,
4718,
831,

hi: 2R

9.5

MAY
400 .
8O0
300
1000 .
200 .
800,
5800.
HA00 .
300
+500.
+500.
800 .
500 .
&7,
623,
AG& .
49% .
T2,
%39,
549,
403.
4E9.
483,
805.
481,
379,
-
4%4 .
506
668,
129%.
434,
é1%.
bl >
15%,
338,
15Q.
152,
448
Q.
51,
3.
BtG .
3200.
24010,
44220,
1640,
70,

377

3.0

193% T

JUN
1300,

1200,
1100.

800
1300,
1000
1190

1300
1200,
TO0 .

380.
437.
33,
-3
2781
422.
aze,
282.
LEN
195,
599.
306 .
214,
Pk
33%.
278,
JO4 .
480,
38,
443,
325,
Q.
193,
.
Q.
4B,

a.

33.
1470,
I76.
9.
294C0,
8080,
870Q.
73X,

1287,

1.6

t982 15

JUL
+300.
4300,
1300
100

BOC.
PG
$RO0.
1300,

1300,
1200,

4c0.
532,
314,
855,
89,
407,
426.
447,
386%.
510,
474,
552,
02,
236,
+82.
270.
198,
268,
JTT.
250.
4126.
723.
9.
218,
<.

0.
104,
21,
7.
IOBG.
717,
19,
21920.
BT210.
1491G,
ik,

33086.

L

B00%t, ACRE-FEET
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AUG

2400.

BSOO.

1300,
800

1000,
1200
4100,
1100.
1100,
1200,
1800,
1000
1000,
1523,
404 .
436
s9784 .
40%.
THE,
157,
28564 .
247,
3020.
J89.
5318,
209.
17T £,
186,
£7721.
218486,
g4,
1044,
1220
474,
.
1430,
878G,
azs.
483,
176.
57,
G0
TET.
3%.
28420,
58100,
19800 .
£30.

BOR0 .

7.8

SEP
2200
1300
2400,

219800
1200.
8300.

1400:
1000.
800.

25,
%8
t138,
I3t
394 .
282,
ag1 .
%12,
318,
387.
948,
7.
287
593,
4023,
TAGS .
2351
23
332
4574
463 .
8.
89 .
g74.
501,
569,

2890.
287,
0.
20150,
85970
171080,
68¢.

ks 2

8.9

Davis Dam to Parker Dam
Flow Model

acy
1400,

1700,
2600,

1400,
1100,
1300
1200,
1000,

400,
452
1474,
387,
2740,
FY
A4
368
538,
Je1.
1804,
THE.
323,
337.
2949
548,
803.

L2
352,
617,
402.
87,
B4t
Joe.
OO,

149,

3010,

€a7.
J540.
2680,
IBQ4G .
B4
41,

F3ra,

NOV
1100,
1000,
1100 .
1004,
1500 .
120,
AR,
1400
000G,
1200,
1100,

TO0.
800
432.
S4r,
A4,
t36%,
863 .
809,
a8z
&1y,
S22t
40864 .
873,
484
430.
04 .
48% .
86,
948,
34294,
424 .
482 .
i1 8
82,
318,
342
T448,
127 .
13%..
G.
2980
888,
OBR0 .
I0070,
0.
- =7
G814,

119

GEC

1400
1800.
1200,
210G
1500,
40600 .
3300
1100.
1000,
1400,
1600,
STO0.
s00.
a3,
567
553
2851245,
695,
(TLN
872,
TR,
608 .
T84,
823.
3304
529,
405 .
G896 .
F2B7.
839,
124890,
52637,
19464,
a7¢,
354,
6F1.
a8,
5175,
276.
8.
14T
3319,
4G4,
1330,
37270,
Sas.
306,
TIR,

TETS.

Taran
H10300,
22300.
W00
F12900 .
233300
88700,
JeOR00 .
24000.
14200,
114900,
80000 .
19500,
9300 .
TROZ.
sQ5TT.
T14% .
SuE4T.
INY64T.
726,
82448,
35269
697y,
16419,
1087,
17086 .
23080,
6335,
19082 .
34186
32437,
273418,
B1397.
33929,
45147,
ITA4G,
23483,
13233
22856
131554 .
W8,
1274,
&7031.
JOTIE,
87T
193630,
S8028%.
110 LRI
7849,

BOOS Y.




Davis Dam to Parker Dam
Flow Model

=~

low Below Parker Dam

JAN FEB HAR APR way JUN
I21200.  28B000Q. 436300, 41600 504900 . YTATOO.
2BETOD. J14400. 534100, BEIT0O. £3%200. 552600,
285400,  A7IBOC. 520700 B31100, 516700, 546300
3E0400. 342100, %3300 SEE300. 532100, ST2100.
B4TI00. £JOJOOO0.  GBHIL0O0. SEBE00. 483800, Sa8200.
1000, 453600,  S45400. 423300 498500 . £T4000 .
GI8T00.  460TOG. 7489700, BOBI00,  1I%9000. 16BOOO.

1G5T000.  TARI0N0. 1ABA000. 126000, RSO0, 1536000
1018000,  T48000. 886200, 877300. 28BEQ0. ST8%00.
1241000, 1223000, 1297000, 1464000, {16000 SH2600.
1188000, 061000, 1232000, 98480C. IEUEOO. 919500,
1041000 . TO2B000. 944100, 530300, H713300. THAJO0 .
SEZTO0. 899100,  BIVEQC. TITOOG . Q4300 859800,
1180000, 1360000, 1107000, 1043000, (£15000. GEIOOO
1279000, 192000, 1238000, 1118000 FBRE00 . 923100,
1080000, tQI6000. 120900C. 897500, 1068006, 9OO100.
80300,  OOE00.  TIYEOC. 164800 %306, BE 1800,
1104000, HI1Z6000. 1424000, 1200000, 1443000, 1415000,
118800G. 1020000. 947300. 208 104G, %1700, 958600 .
THYI00,  S80900.  THIIOO. 5260G. 1015000, BBIS00 .
TIANO.  BSAZO0.  TEB00. 758 10C. TFIO00. 866200,
31700, JE5500.  EITTOOG. SHIBOC.  HTOT00. TREAOO .
Z4280C. J4E700.  SE9000. TI1800. .
1IRBOCO.  HE4700. 134%000. 1333000, 1013000. H%3700.
676B00. H93000. 6#9000Q. BA1700. 708700, 787060,
42700, 4T3800. T%3300. B 10200, TAQIOG. BTS00,
79400, 453100,  T44800. T24300. TORO00 . AITH0C0.
33370G.  ATISOQ. 892000. TSEIO0. SEE000 . TIBI0O,

S450C0 TEASCQ,

349800, 487300,  TI4TOO. 90300, TOTIOG. 240200
JEIBOC. 479400,  S40100. 853400, SI8 100, 742000
G400, 423000, B4400. £8.1000 . 504 100 703900,
176000, 412900, 604100, 129300 . S2H000 . TH0400.
IQSBOC.  4TO7T00.  E773I00. 808300 . L4400 . 725600
J80465. 480473 &79FL. E9RA81 . 828933, Tizave.
ZHIBEE.  ARGHNI,  TIGOR4 . T12394 . 64059, £74430,
366347, 441983, E5368&7. TS0IN9. 857074, 708729,
JARELT,  SBRTRY. TEITAy, 79958, s60588 742000,
346002, 480027, TATiES. TEEH04 . 699620, €88830.
IRE2AT. J4TEIR. G442, TIRT4T, 696367, 672942,
244506, AB1435.  TOS5018. 884211, 186110, TI0623.
IBIEO0.  44TI0S.  BHOOOO. TRFAOG ., TEIROG . 92400,
J82800., 364500, BONIO0. TT140G. 633600 TATIO0.
ISTHOG. 458500, 6853t00. 811400, 651900, TEOIOO .
136700, ISTEQO.  H92:00. BAGIO0 . ETREO0. TERBOO,
1$tH0C. 23EBO0. %7SB0C. TIE100. TRISOO. BAGTOO .,
304100, 386200, 1056000,  F1I1000. 964000, 1145000,
462400, 453900. 8§97000. 36300 . a478200. A29300.
JA0800. 4B7R00. 649800, BIIN0G . SIB000 . E35700.

AVERAGES
SRAETE,  S11743, SOUBTI. JONBATY . T9127s, B3ISE44.
MONTHLY PERCENTAGES
6.8 7.t 2.3 w.4 4.2 8.7
THE AVERAGE ANNUAL INFLOW FOR TME PEXIOD 938 TO f9R2 IS

Jut
BES 105,
GSHIOC.
B4280C.
§C1ID0 .
6383500
&2 1300,
FATTO0.

1226000
1OREQO .
1638000 .
913000,
801100,
§24200.
1IQG000 .
251900,
897100
244900
tAEI00N .
093000,
FOOGGO00 .
863400,
HE4BOO,
99600 .
$30200.
BBT400.
$BE200,
§99900 .
88 190Q.
933400 .
864000 .
245900,
2ITOD .
BIS200.
TTa39€.
TE4839 .
792320,
aT7TSO0,
B7%t20.
829167,
B74327.
A2SI00.
TBY500.
958200,
SOEIO0 .
260600 .
1247000,
FA2000 .
166500,

894415,

4
B5G6038 .

3-14

AUG
STETO0.
S87200.
§3260C.
BUG00.
851800 .
S21702C.

1332000
880100,
FHOS00 .,

1148000 .
THO300.
721600,
E9240C.
46000 .

1013000,
8327100,
94480

1396000 .

1056000,
98 800 .
848700.
82300
S18800.
BEGEO0.
BIIIVG.
BEEOOC.
TCUTAC.
B2£200.
BIBEDG.
795300
BETO00.
252300
143200.
728287,
732903,
674648 .
450020
746123,
TR0,
BI4462.
BO250Q .
842800,
687800 .
71500,
529800.

$ 164000,
221300,
437900,

832487 .

8.7

ACRE-FEET

sep
553300
$25700.
BILE00.
534000 .
817200
S57TRO0 .
1S TROOO .
797200.
1008000 .
1614000
224300
TID100,
219000,
F40800 .
1099000
TOIS00.
72320G.
132 100G,
822900,
THABNG .
BR300 .
§3390C,

T LITO0
682100,
§39400.

44100,
£30100G.
$8930Q.
599300,
584800,
490300
SH2924 .
488040
$30031.
S85IRT.
573569,
544003,
E2448%,
E50500,

460300
$73000.
TCUACO .
98 F600.
563800,
494300

TO4424,

oL
70300
433100.
4BI100.
EE4TO0.
HEICOT.
TIEI00 .
$REB000 .
H45400.
# tEQOOC .
£1TROOO.
tOIR00O .,
TEEYOO.
426400 .
S1BOOG .
FLABOOO,
51200,
TOR200.
1234000 .
B33900.
SI6200,
438700
436300,
Q3000
0900 .
557800 .
489700
451800,
47 100G
ATBRIO0 .
409700,
345400,
ASETO0.
434%6%5 .
AQAIEE .
4£3408% .

483728,

397138,
223699,
ASAQ34 .
394800 .
£TESQC .
84800
347800
IBOIC0 .
SO%0G .
ATEI0C.
IIB000 .
IB3IG00.

#1002,

S426081,

DEC TATAL
300400. 6091300,
BESO0.  SEIV400.
F7GH00. 59493900,
IWSE00. SO08I00.
BEOB00. Ba17500 ..
BAB000. TEISCOD.

042000, 14765100,
1213000, 15195700,
1231000, 12079100,
1387000, 13841600,
1092000 . 12033200,
BT0000. 1G141100.
1037000, 10681800
1£06000. 12850300.
1188000, 13059800,
SBTI00, 1ORTIH00.
TOTIN0,  A671RO0.
1303000. 15413000,
£34300. 10649200,
652000. 9670800.
R8OGG, B 40600,
287300, SAKIOC.
100%00G.  T396700.
TEIVO0. 10890300,
£10%00. B HASS00.
IRTIO0.  TTI9HOG.
201800, 8974800,
206500, Ti=8800.
ICHS00. TRE0900.
24%000. 6852400
198700, 68386200,
I0I0Q.  S8TIS0Q.
149788, B323T3717.
313263, 6841650,
310313, 6437905,
328041, SESBIAT.
IBNARI, 6911406,
388826, 6788233,
340388, SH48383,
324700, TLTOST4,
INBN0Q, TLH0O00,
3%6300. 6696800.
J08B00.  §7T11500.
TTHIO0.  SER%400.
JaATO0. TIRATOO .,
TI4700. 1Q723300.
198200, 161400,
261400, SI%9500.

-

STH0AT. BESE028.

4
i
i
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Davis Dam

Reach Salt Gains and Losses Between Davis Dam and Parker Dam

T OTHE AVERAGE ANNUAL INFLOW FOR

JAN FEd
T3, TR9As.
-576Y . ~ABEY.
2708, 1Z983N.
-B8586, «“BY83.
< 19289 12599,
«$863TO.  -19TH4.
40374, 19487,
41428, 82640,
BTI23.  ~21444,
~20%90. -A3%87.
~33230, 78722,
179186, -G48 .
~ {9796, -4276.
21771, 13478,
#9T1S, 2074,
13696, -92334.
~%5729, -BY156,
&79T. 117387,
- 194280, - 188773,
~3%%3. - HOAFT1T.
~g09%. -S8488.
11809, 47248,
17020, ~33%543,
$1398. -6%6TT.
~ig4%3. -S83708.
~31823. 05827,
20468, -8A598.
~3948. -S5858.
“THOKS, ~419T4,
-348, -B1170.
~4836. ~9383%.
34404, <G1348.
14237, -60198.
10729, -74308.
sEsE. -58482.
3947,  -T897S
T088. -89104
112,  -206873.
«4490, -4737%0.
-26621. -82311
IB83,  -I5%%7
«429%. -30397
~ROI1G. -EITYS
t4880. -86272%
17329, -28872
£32%. - 15848,
10361, ~3214,
48001, -I8409.

AVERAGES

-4302. «1476%,

nAR

20683 .
~-11942.
15843,
51192,
WIS,
-20432.
38085 .
-38447 .
- 10073 .
ALLEL N
- 1887,
TT24F.
45074
~2519%.
«2008% .
-8292,
-468048
20088,
N xr- N
-4 4828
-§1228,
-343714.
~3934.
=1128.
5408,
-84 18,
42088 .
-35399,
28688 .
-8ET23,
-T0492 .
~35492.
-tA%81,
~ 14083 .
~52169.
~i15747.
-10848 .
40230.
1842,
TINT.
“¥r.
={T098.
t2187.
~ZH909 .
~22972.
- 3800,
-28598,
~39%84

-23349.

MONTHLY PERCENTAGES

~17.8

-J8.6

-891.0

ARR
[LY-Z8 N
~2139.

1433,
1214
~ 5008 .

~B4g,
2088%,
~TE269.

~2I644G .
-3846

28045

AT .

SAmE4,

-58%19.
J9987.

- $8433,

~2342%9.

~ABE04 .

“q1t48,

-B4TTY,

-45832.

= 13004 .

284,

~39933.

-58458.

16812,

~22892 .
3988,
w39t.

~38939.
tRADE .

33518,

- 18083,

- 18299,

~ 20838

-~ 38289,
20984 .
19397 .

~29737,

-20018.

-3085¢t.

~ 22674
- 280G,

=29702.
H4THT,
21188,
$306.

-287%9.

£433.

3.

NAY
~ 12680,
13232 .
15877,
12632,
18388
15876,
“Td249,
~THEON T,
1730,
-4 1638,
-tEAT,
-30323.
~T6837.
14488,
2371211,
48792,
~21881.
2372Q.
24731,
~39244.
~32%99.
20283,
J4a87Y.

«3440.
~Ti3t.
~I83t4.
= 15504,
29271,
-3 186,
~259%0.
2068352,
- 10803 .
€16,
44782,
38718,
49470,
2847¢ .
I8,
32487,
24087,
RILD
2%5030.
~19181.
-1380.
1488
-G08,
G742,

8077

13.3

AN
358,
31213,

19966,
5519,
33NET.
837,
144TRE.
- 18400,

25926,

ATB83 .

45590,

102

25538,

139,

4911,
118,

1i%14,

5328,

11098,

~Jesnt.
~8§3912.
-43637.
~8088 .
~ 10729,
~2TEAA
- 195107,
28695,
GAJ4 .
~22779.
- 14920,
- 42435,
10376,
408,

« {78321,
-34%8398.
~18930.
5501,
-38063 .
-8370.
-11200.
5528
4536,
~3IBE2Y.
~SRATT,
ITaz.
20491,
- 18808,
-28%.

3389 .

8.3

THE PERIOC 1983 TO 1881 I$

Jut. AUG
H408 . 3343,
11438 . 138%9 .
I6891. 23671,
10320, 16198,
29148, 28384 .
T3%4. 11822,
BET02. £377T.
82364 8IS
£481. - 17224,
10437 . 29337,
15879, ~20488 .
-370t, -$1954
- 4043 . 45318,
Y8249, 49541,
47798, 20243,
dB837. - 17230.
8074, $1629.
T0StT. 52068,
40183, 18328
~882, ~2900.
auas. T3S,
29294, 32009.
491487, 5138,
-804 3270,
35428, J5480.
5X¥382, A5OS8O
6247t 44838,
854323, 119821,
20868 . 43746
2481, 223068,
“319. 6591,
54228, 58238,
3558 45084 .
4T4TS. 3338,
28904, - 13407 .
SISB4 . 9861,
53889 . 83279,
83252, J7364.
43628 J9TIT,
26310, ~ 18804 .
12839 “TH34 .
118682, 19178,
8307 -B4E8 .

~ 19841, 326838,
trigm. 2298,
B2%80. 172%.

~ 19997, 2516,

20880 34913,
2Wiad. AGaeT.

£3.7 a8t
48181, ACRE-FEET
517

SEP
-845.
$08E.
19942
12245,
I08I00.
%193,
24840,
18 1%.
-37210.
-20682.
“TIRT.,
- 16897
29316,
314385,
33301,
11427,
48292,
21078,
-93.
13379,
L1
40915,
-7168.
- 19448 .
~6279.
2488
~IBOIE .
194909 .
14016 .
~222337.
-25818,
149526,
15758,
- 1433,
i1 L]
559% .
W30
-2900,
1787,
~ABEQT.
~8778.
48148,
539,
~FTEIT.
~GA%.
0047 .
33071
13832.

2W0341,

T
- $834 .
J9%8 .
8364,
5380
897 .
44597
24780
#2923
€29,
~GAS6Y .
- EL R
~2%124
- 12098 .
S0968 .
774
£8012.
~3257¢.
- 3%08 .
17018,
11923%.
B403,
-41134,
13944,
11039,
THOT .
3.
«2026.
J2¢As.
8687,
27024,
250 8.
-1878.
15427,
18001,
10894 .
30092,
22763,
4314,
19608,
1064%.
11282,
=396t
12587 .
19988 .
-4320.
21348,
11143,
20060

57948,

NIV
~ 3968,
-3307.
- 3534
7T
ri18745.
- 12473,
-33482.
64672,
-33583.
- 157936,
~46120.
~2783.
-RI5IE,
ERRL 1 /N
~A3364.
-32896.
- 35001,
-I8TTE.
~RTE1L.
r24419,
-829.
12976,
~88396 .
- 1%TS
-5377.
21924,
12780.
2TaTY.
-23928.
~17470.
ISTEN.
578,
5528
- 13639,
~#455,
1178,
- 13359,
~ 18532,
48 .
~228326.
-10789.
- 27860,
-5 t6%5,
- i3535%.
I fd.
~fit24.
3218,
219485,

“TELT.

~1i%.8

to Parker Dam

Salt Model

TAAOW LIVS

DEC TOTAL
7248 . 122208,
-1G6344, 172565
~11129, 24BTEE
SR E40. 73243,
-11480. 387497
¥t782. G938,
165002 . 93481,
2718, 290990
~EE1TE, -9288%.
-2%64. -36837¢.
2148 4208208
~212188 . 10878,
~QTEE0. -78179.
~ 2104, 710202,
- 13056% . 24%438 .
~3R22. ~ 1561,
-3188%. «2TAB4S.
- 43028, - 14030%.
~BA33.  -~A916707.
-3 14, =JT403R.
IO, - 149830
197%%. “T9203.
SB83Z. 103428
588, -29330.
-tI048,. - 182197,
40123, «“T1824,
s2826, - 129570
27T18E. 199 169 .
-6582 . 400%9 .
~ 1225, - 19%422.
TEO4E. -TAS1S.
BOTHE. 873
“9793. 17943,
827, ~TOB Y.
13790, - 113980,
599, 46569,
0412, 00395 .
~8216. 115688,
a1 TIN6I.
~3283. - 155349,
372, ~2T906 .
~TRTA. -30298.
18580, 1987 .
-0, 708488,
- 14214, ta%aT,
3240, 144173
40218, 47T
3393, 0234,
~%183, A5T6 1.
-t 9
-
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Davis Dam tc Parker Dam

Salt Model

Salt Logd Below Davis Dam

YEAD
193%
1934
1937
1938
1938
1940
13- TR
1943
1943
1944
1948
1A%
14947
1948
194%
1950
1951
1992
1943
1954
1985
1936
1947
1958
1959
1960
1981
1942
1983
1964
1963
194%
1987
1964
1969
19720
197
1973
191
1974
i97s
1978
i¥TT
L2l
LL R3]
1940
1941
1992

AN FER
S97936.  JIIANTE.
AE62819,  AGINTH,
I8THIN. IO,
ISISKT. 344332,
BEEAE5. 1289808 .
19043, 498502,
SE51TC.  BT96%0.

1S93880. 1535250,
FEGTIC.  TI460.
THETREC, 1II0RTO.
1151830, 10508590,
STINI0.  SIV9H0.
BII60. StEs40,
10944860, 106375Q.
1WI2I%90. 1035300,
SEE520. 1030190,
S127660. $30%30.
FAE530. 1135530,
101200C. 1040030,
TI0140. A0S0,
TIAAS0. 637040,
74490, 483050,
ARG, BO14a0,
1201000, 651880,
634720, 570450
423560, 303080,
44632G, S61890.
427530, 426800,
AGANAC,  SRINGSO.
416760, 571430,
401030, %64700.
148370, SE11%0.
402420, STA170,
4040710,  %31540,
JA2860,  B42500,
463800, &32870,
461800, 657730,
478304, S59INO.
4TAZ10,  s47VESO.
357980, 51%890.
415360, %26850.
J9QIB0. 415980,
IGO0, e3253GC.
183930, 47730
174538, 72494,
IST20G.  IINTO0.
SO, 0TI,
FIGEIT. 48915,
AVERAGES
SO%ANT. BATNT,

Lo
433345 .
628892,

soeee.

AJI990.
6E%13.
SH000E .
8350430,
1430150,
VA8,
1354180,
1196900
$7220,
ANA50 .
1087540,
10OVS060 .
10547860,
TONG40.
1292180,
SOOING

TAI4G.
240140,
BIR4TS,
TEATIO.
1280134,
703800,
Tass30.
456440,
TG40,
2410,
139880,
831790,

182750,
144140,
drda0.
782330,
9141320,
$04380.
S74380.

182520,
RTEC,
PETVEG.
737970,
610638
982000
796488
714400,

3718487,

MONTHLY PERCENTAGES

%7

T.4

3

AP
1I%OTE.
418813,
93221,
99108 .
337383,
481923,
SAR300,

1282630,
217480,
AREL .
REBIG.
197320,
#490870,
1 1ABES0.
1015450,
92 1690,
THOS 0.
1I06600 .
35 1340,
323430,
911400,
93880,
F00880 .
1295440 .
868160,
824 186G
307130,
NTATLO.

1O1AT80.

$87813.

Ay
488339
320804,
370024,
LT9624.
L1131 >N
635056 .

1541580,
1375190,
89443,
LINIITO.
962370,
10390
ST4920,
106 1530,
63340,
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Davig Pam to Parker Dam
Salt Model

Diversion to Mohave Steam Plant by Southern California t£dison
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Davis Dam to Parker Dam

Saglt

Model

Salt Removed from the Flow Regime by Phreatophyte Concentration
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1936
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1938
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1940
1941
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1943
1944
1945
1946
1947
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959
982
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1954
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1958
1957
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1960
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1963
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1973

1972
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974
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320t 687
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| Change in Storege in Lake Havasy
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~ 38665,
- 25248,
-2132¢.
-7800.
- £20386,
~BR0O.
- 0504,
~23232.
3810,
-0
- tAGTE .
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Davis pDam to Parker lam
Salt Model
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43,
84210,
TgE43 .
8877,
rRT.
40802,
~ 13896 .
~J64S.
S918T.
- 440G,
19243
~40TTd.
3077
~GYE6 .
- 14138,
66098 .
-1578.
8eee.
ST%3.

-t309,
-3202.
~800.

17196,
- 10376
[T TN
~7697.
2894,
B107.
~2E9E .
3609,
1634,
-B236.
17489
28742,
« 18590,
~61.
3106,
214373,
~28587.
2049 .

F1893.

~




‘s Dam to Parker Dam

5
1

1 ¥

1t Model

Suit Pumpeg from Loke Havusu by the Metropoliton water District
Of Southern California

YEAR JAN FER MR APR MAY N wL AUG SEP ocT NV DEC TOTAL

t§38 o Q. Q. o. 0. 0. a. 0. a. 9. G, 9. c.

1936 0. . G. Q. 0. Q. 0. ¢ a. o Q. 0. o,

937 Q. 0. o 3. o a. 0. ¢ 0. o 9. Q. 0.

1938 0. 0. 0. 0, o. a. 0. . 0. 0. Q. o, 0.

193¢ %83 27748 1900, 7840, 12432 13142 13376 26789, 163248 . 12769. 23446. 13697. 1819%0.

1940 -14983.  -2018. 28277, 8915, 11861, 12798 14806 . §52¢%. 12478 13875, 10845, o.  101203.

1941 317, 186, 2819, 4133, 2990 4379, 1397, ety 4783, 387, 1615, 1860, 32887,

1942 394, 26, o. 2848 . 4091, 0. 9. . 9. tRABA . 763, 0. 31256,

1943 2529 0. 240, 3629 4832, 11182, %93, 1747, 1083 . 1389. 1784, o. 3297, i
1944 t9E9, 4323, @370, 0. £2%4 2010, $102. T8, 4B4Z. 4526 5208, 8277. 4791,

1948 0. 1738, 2. 7943, 8771, 3458 . 1099. 12301, 8843, TN, 1760, Q. %3223,

1948 2815, 3240, 4068, 1787, ti893. §712. 1038. Q. 15843, 23543, 5. 0. TI912. )

1947 o. Q. IILN 4585, T4BAY, 245635, ST, Q. 2 6699 2128, 9955, 80967, .
948 10401, 11912, 11434, 23839, 23948, 18028 . 12020, 12618 21366, 9331, 9087, 12380, 175330, E
1949 1339, 10421, 10740, V2804 14018 . 18285 12634 1718, 2143%. 8620, 8609. 9958, 147588, :
19850 119146, 10382, 11318, 16378, 20918. 100 14, 19298, 19557 11147, 12066 . 9414, 11806. 154418,

19851 11874, 9BIG. 13402 (8165, 11430. 22%63. F1669. 2196%. 21083, 0700. 21060 11621, 207428,

1982 14821, 1D9BE. 11861, 1173%. 1e32e, 13500. 11673, t1008. 19699 14qte. 9863 . GBEG. 149084,

1983 9. 4%18. 18504, 24872, 21680, 12216, 20395, 28828, 29139, 21254, %43, 11546, F01965,

1984  10087.  10023. 20784, 19136, 28360 22040. ITET. 34502 33589 32830, 33343, 347BE. 413307,

1985  24070. 28793, 28333, 34381, FABAE . 149998, 36073, 39374, 8007 . 42823, 39406 . 39586, 438487,

tess 33178, 313, J9VES, 41738, ELEEIN 40049 . 41832, 30306 sa8a, 54669 . 83149, 55526, 540952,

1987 SSIT4. 4138, S7iDB. 47489, 83099 80841, 59868 . 58209. 49385 . 55007 . LRLLLE 28893, 636263

1988 26412, 38674, 48396, 29228 43370 43886, 47188 46027. 39118, 41387, IEREO, %147, 471128,

t9%8 48136, 19604, 48505, 50194, 54005 . 6022%. 57949, %6798, 52324, 3765, 52466, Je632. 398593,

1960 $5B86. 39046, %0166 54490, 5901, TA24G, 76909 34530, ai79a. 84188 63745, 4%496,  TAIE40.

196y YTSTY. 69673, 91150 29649, 95099 90128, 30887, 30973. AT4EB. 88827 . 71865, 7ET29. 1020158,

1962 BBOS4. 42990, 30397, 8603+, 97980, FT046. ITL, 100104, 94478 96304 . 93109 97018, 1041805,

1963 t00964. 90025, 66112 778852, 79943. 83511, 23494, 249956 89292. 45496 78473, THO34. 993107

1964 71376, 6514, SOWNE. TaATS, 96729 FLELLE 97138, 94385, 94881 . 94104 . 21701, 100379, 1070681,

(988  QAaH&d.  TIRGT. 107938,  tOBO4Y.  1125TS. 113488, OBE3t. 114345, 108010, 114855, 109709, 83733, 1249044,

1968 37177,  SBBSS. 94626,  $11236. 119333, 117274, 15088,  J11827. 109611, 101183, 10042%. 102143 1185233,

1967 103134, 39740, TEO7. 87545, 94651, 100542, 99619, 106032, 100847, 21827, 95443, 43107, 1092674,
1968 GT818,  S6981.  TREAT. 91252, {05860, 100478, 01973, 103098. 102186, 10ATES. 101394, 107879, (132637, . i
1969 109015, Sa143.  62+07. T1984, 96702 26759, 114026, TOAS9G. 101135, 98417, 100477, 108026, 144721, ;
197G SO8ST. tQ1TE6. 94268, 108078, 113269, 110042, 109301,  1OTH0S. 104001, 10996%, 98403 . 98484, 1237436,

197+ 04736,  BASSE. 108387,  1riTa4Z. 163370, 05180, 109949, (09186, 04837, 113074, 106729, BE1OT. 1285234,

1977 $12869. OTET. 118489, 10tIIS. 144299, 104829, 115473, 110421, 101413, 107234, 95053 . 61499, 1343471,

1973 08819,  §7I%8.  S8026. Q096.  1OTOT. 104851, 109415, 1GAT4S, 103384, 108331, 101109 98190, 1155335,

1974 9BOAZ. 44485, 101079, 101246,  0%22%, 100815, 103213, 8259, 93808.  100727. 50394 . TBAGE, 107%E32,

faTS  S4121. 52879,  §77ET. 4204 . TTAI6. T3ZIT. | YA, Tasdi, 82752, §5873. 43130, 41393, TRII89.

T978  46027. %0123, 68274, 48201, 73879, TTITL aggs2. 5943, 68043 . 450328 . ITINL. 49428, T6OGSO.

€977 54925. 92184, 08191, 104234, 108894, 104460,  1OBO4S, 99692 83042, 109627. 107233, 6186268 1197788

1978 69104, 41873, 35909, 59282, 39784 sTaTy BT04E . 50845 . S000%. 58449, 48220, SEART.  SE84D1

1979 48087, 27080, 47880, 897%0. 81130. TTESG. T8520. 83770, 54870, 83780 84500 BHBO0.  TTITHT.

1980 44330, 43tR0. as2s0. 4817, 53490, 11970, THS 10, 87303 28310, 14200. 59349 %9590,  80919%.

1981 81307,  AJ8s8.  BEEE. 76298 94590, B2650. 83087 732280, T8580. 51985, 45727.. 39060,  Tousss.

1982 28324, I6I02.  BéeN9, s5429. 100892 92234 862%3. 19473, 30864 33196, 194%0. I7SES, #8001

AVERAGES v L
41591, 36YBI, 44015, 48853, 34860 52448, 54537 4808 30623, L3131 N 4%83% 42831, STATES. .

MONTHLY PERCENTAGES
7.2 &.4 7.8 8.4 9.4 9.2 9.4 2.5 2.7 5.9 T.9 7.3 w
THE AVERAGE ANNUAL [NFLOW FOR YME PERICD 35935 TQ te02 IS 578768, TONS
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2ill Williams River Salt Load

YEAR
1938
1938
1937
1438
1939
1540
19419
1942
943
$944
(271 ]
1548
947
tGaN
1949
950
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9582
1953
e84
1955
1958
19%7
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19632
1963
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1968
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R 1969
-4 1970
o 1971
1972
1873
1974
1978
1978
1977
T8
1979
1980
1981
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THE AVERAGE ANNUAL INFLOW FOR THE PERIOD

AN FE8
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899, 979
ia LN 82278,
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LA 1224
1A9E, 1502,
12891, 28062 .
5841, 2077
979, T4
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1081, asa
LE2 LRI N
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472 . %12
$00, 437 .
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$32. 4932
943, T84,
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$32. $130.
563 1842,
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480, 45%.
500 829G,
L5 &5,
#19. sa3
864, kLI LR
qaen. 451,
1918, 882,
12179, 1740,
68086 . 487,
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473, 200,
S40. sE5.
1910, 13008,
322, 348,
. 1909,
13%. 6874,
428, 686,
18%, 5> 8
4884 . o128,
033 . 23444 .
ans, 287
258, IO,
AVERAGES
1432, 5212,

4909

668 .
12848,
LLE LN

J27.
547,

Tti4,

MONTHLY PERCENTAGES

r.2

9.5

1.2

APR
142
734
2348 .
979 .
T4
A
27289,
142,
979,
1749,
2834 .
1081,

494 .
1641,

&4T,
8413,

519,
1817,

2649,

9.0

MiY
1142,
853
6.
816,
453,
234,
4158
15432,
T34,
1234

83,

263.

354 .

1324,

3.5

93 10

T40.

2.3
1982 1%
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<L AUG
979. 1867,
3545 . 4505 .
10681, 979,
298, T34
853, B8,
1061, g79
142, 3032
MY g8,
134 498 .
O 979
§79. 308
T34, 418
e 818
426, 1243
2568 30
528 54
238 23628
332 330
J48. 625
3I8%. 883
2880 12142
415, 283
8|7, 2302
480, 293
163, 2808
t93. 17
157. 1448
220. 233
159, 9463
218, 10842,
Jo8. 40,
204, 843,
4B, 173¢.
%90, 387.
Q. [+ N
178, 1919,
Q. ST1%,
o. 2638,
8Y. 393,
17, AL
LB 47 .
FE RN 2372,
554, 813,
15 30.
8140, 8199,
27028 9835,
adt. t 1564,
464 . 410,
1901, 3412,
4.5 2.3

II8ED. TONS

Davis Dam to Parker Dam

SEP

427
1068
1643,

T4,

4900,

979,
-21: 1.
ETH
T4,
[EYT8
816,
653,
T34,
68
290.
969,
27834 .
322,
298.
392,
I3 W
2%8.
J16,
72,
_Y.
218.
484,
1982,
8043 .
1826
260
AN
3307,
377,
63.
138.
T8,
409,
464,
4,
2.
081
645
40,

14911,
I194%.
10077,

A3G .,

3276,

acyY
aga.
T34,
1387 .
734,
2148,
1AS%,
1142,
898,
06,
are,
816.

326
J69.
1203

084 .

2851
10%.

Q.
1348
543,
IR67T .
12308,
1OESS
S,
417,

364,

NOY
a98.
216,
aga.
#18.

1224

142,

1347,

DEC
898,
4GS,
879,
543,
1224
1688 1.
24986,
as8.
818,
1442,
1306 .
[ 22 5N
490,
sy,
483,
LI
14879
%87,
448,
467
59,
494 .
6195,
872.
2838,
440,
330,
568.
O8G0,
€85
0472,
21447,
O08G .
ABE,
89,
499,
T4Y.
3716,
225,
54,
120,
2615,
39%,
G401
14838
332,
319,
480 .
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Salt Model

TGYaL
53IN98,
8889,
TR14%.
I5173.
68943
I8BI4 .

126986 .
18026,
Te437.
4£307.
AH189.
14188

THIS .
S48 .
32498,
5830.
K324,
58480 .
5925
LHERT.
19458,
4689
12829
33533,
12997,
16219,
. 210
13973,
21r07.
19148,
43Aaa

40345,
J1U9E.
24730,
22677,
3996,

9378
21287,
45780 .

1AB4 .

o832,
34328
a3g,
217654,

130058

203543,
3800,
2082,

33880




Davis Dam to Parker Dam
Salt Model

Salt Load Below Forker Dam

YEAR
(L]
ke =13
937
+938
939
1G4
AT
942
1943
j3-T 11
1945
1948
194T
1948
1949
1950
9%
19%2
1953
1954
1ass
1998
1987
kit ]
1589
1960
1981
1962
1963
1964
1945
1968
1967
1988
1969
1979
1971
1973
1973
1974
197%
1876
1977
1978
979
980
981
982

JAN FER
SO084AT. 430880
283584, 393379,
IBI34T.  ABN18S.
341823, 332660,
94235, 1311045,
T9161.  AS6910.
SI8EAT.  E39198.

2133120, 1482000,
43550, 656480,
1114900, 1125180,
1114840, 858310,
936500, GESSAG.
BELINT. BITITR.
1113600, 1067200,
193810, 1013200,
HABROG, ORGEOO.
489767, 448712,
TOGRE4C, 1O09268C.
814840, 248800,
BBE8g2. S&rVEN,
§97208. 574272,
INIR0T. 409360,
I79220.  I940371.
12/000, SIB485.
SE8%12. 482190,
IBOT L. 3B8T16,
348048, 412321+,
310341, 47448,
J49500. 4867300
J30T48. AN G0,
92294, 433000,
IBABO. 429416,
299782, 43%007.
JI9437, AQOIITE.
2B64GT. 4ATH830.
377988, 459661,
3642327, 50¢337.
IGFIoL.  B13429.
ISEN3IS. 347828,
965, 471808,
IBLTIT. 438554,
J3%460. 346275
Ihd14a.  46BSO0.
131232, 359954,
145728, I19970.
98018, JTavis.
AE2400. 4BI9TE.
3337808, 477750,
AVERAGES
Se2984. Sa%831,

AR ARR
SHEBTT.  B246437.
810189, 1133t
£31117. S8 14582,
%0313, sa1S12.
S83407 . L7328,
SH%981.  BSORTO.
B54658 .  &51296.
1473080, 1147360,
AWIH 14, ATIMIS,
1348120 1HA0T20.
1198080,  9u8824,
R40249. 86381,
883214, 73090,
WO, $98I80.
1038240, 982080,
1015560, 878152,
GESE4C.  SEO4YA.
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85I570.  7H1833.
STITTH.  THIE9E.
717950,  TIOS1%,
70930t. 76588,
G980,  THTIIS.
1223980, 1188370,
§79800.  T0S94%.
830717,  TO4ET4.
682272, 866340,
650480, 728740,
A7IRT. BAIST.
WEI49T.  HIIEMA.
%3432,  81%5460.
£X2428.  TRTGAM.
€6I754.  AGEIT4.
63132%.  6S0S%T,
907986, 733788,
£6873%. 740268,
TYZAST.  79E172.
THO467. 804829,
809560,  TEFTST.
TITIT I T I
a78300. 755630,
773088,  7407%8.
842114,  T82904.
826732, 739883,
S38494, 73708,
939840, 1087370,
897000,  889300.
830403. 800448,

T89427 . TRENTL

MONTHLY PERCENTAGES
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INFLOW FOR THE PERIOD 193% T8
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E09%51).
524726
THAL5S.
94249,
BEE291 .
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87 740G
BBI2L0.
839960,
TI90O01 .
q18874.
9972006,
847131,
TEA%AY .
459459,
1138700,
grarro.
PO
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Lt L
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9 184,
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PHREATOPHYTE
CONSUMPTIVE USE
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PHREATOPHYTE CONSUMPTIVE USE

Davis Dam to Parker Dam and Parker Dam to Imperial Dam Reaches

In River Planning studies, it is often necessary to make estimates of the
evapotranspiration (consumptive use) by native phreatophytes. It is generally
accepted that no simple soiution is available for estimating such consumptive use
for a specific locality, depth to water table, and density of growth. Several
methods and considerable engineering judgment have been used in previous
studies.

The following outlines the approach used for the Lower Colorado Region data
hase,

Estimating Evapotranspiration

A popular method for estimating consumptive use is the Blaney-Criddle formula.
This method is based on the assumption that with ample moisture available,
evapotranspiration is affected primarily by temperature, duration of daylight,
and type of vegetation. The Blaney-Criddle equation for evapotranspiration is:

U = KF

where U is the consumptive use rate or evapotranspiration;

K is an empirical consumptive-use coefficient that is dependent
upon the species of vegetation;

F is a climatic factor derived by multiplying the mean monthly
temperature in degrees Fahrenheit (T) by the monthly percentage
of total daytime hours in the year (P) (Fig. 1)} : F = TxP
The monthly values are totaled to obtain an 100
annual value.

For the Davis Dam to Parker Dam reach temperature and precipitation values for
Parker Reservoir, California, were used (Table 1). For the Parker Dam 1o
imperial Dam reach the temperature and precipitation values for Blythe,
California, were used (Table 2). These areas were chosen since they best
represent the temperatures and precipitation of their respective reaches. For
months in which no data existed averages for the available record were used.

Tables of the mean monthly temperatures, precipitation value, and phreatophyte
acreages used to calculate the phreatophyte consumptive use values are included
on the following pages. Also included is an explanation of how the monthly "K"
factors were derived, a chart of monthly percentage of daylight hours, and
tables of the resuitant "K* factors and consumptive use vaiues for the
phreatophyviss,

é=1
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The annual consumptive use coefficients ("K" factors), used for both the Davis
Dam to Parker Dam reach and the Parker Dam to Imperial Dam reach were
derived from data found in "Determining Consumptive Use and Irrigation Water
Requirements," Bulietin No. 1275, Agricultural Research Service, USDA., The
monthly distribution of these annual "K" factors was calculated using alifalfa as a
model. Alfalfals "K" factor most closely resembled tRose of the phreatophytes
since it is a deep rooted plant using approximately the same amount of water and
is perennial. By using the percentage which the monthly "K" factors represent
of the annual total for alfaifa, Table 3, and the annual "K" factors for the
phreatophytes, monthly "K" factors for the phreatophytes were calculated

{Table f-;'). =

The phreatophyte consumptive use values are statistically represented in Tables
5 and 4 and the annual consumptive use is graphically represented in Figures 2
and 3.

LN
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TABLE 1
Mecn Menthly Temperature Date Usaed Parker Reserveir
(Davis Dam to Parker Dam Reach)
Units: Deg. Fohrenheit X10

Year  Jan Feb Mar Apr May Julj Jal AGE §ep gt Nov Dec

1960 496 246 627 a0 307 939 968 948 895 760 528 533

cn 1961 556 02 639 733 793 929 960 936 Bh3 758 503 327
1962 529 84 593 787 67 482 952 467 897 72 79 570
1963 502 635 634 &7% 824 849 956 332 899 795 633 537
1964 504 Sk 695 689 77 268 953 9346 875 826, 593 557
4 1965 556 590 617 693 78 837 Bel 947 8 198 561 3
1966 507 537 £56 755 825 839 950 933 895 755 653 557
1967 541 50L 665 643 797 853 956 955 871 hir 685 559
1968 543 634 €68 708 a7 902 940 08 887 68 a2 507
1969 in 555 420 131 833 870 952 986 %08 728 ) 5467
5 rks] 53 &35 627 568 21 a5 415 61 863 734 [ 529
1971 536 589 450 696 757 878 968 321 882 711 0% 519
972 522 608 736 T s07 904 975 928 872 7 583 509
1973 505 564 576 697 a0 920 960 %30 865 65 619 566
9% 513 572 661 10 814 939 90 939 905 175 633 324
1975 5268 558 504 638 86 233 953 961 457 752 824 566
1976 535 405 625 858 328 8490 947 923 852 Thy 643 540
197 531 513 592 132 729 922 %66 &1 876 796 455 597
3978 539 512 660 682 790 921 968 37 865 803 606 490
1979 472 547 620 T4 796 308 b 908 934 786 596 557
: 1880 565 59¢ 613 3 758 889 967 929 g4 7865 649 601
T 1981 561 &16 64l 169 802 933 965 64 sa7 718 £36 569
1982 525 &02 629 1= 798 864 336 931 853 718 396 516

e

MONTHLY PRECIPITAIION FOR FARKER RESERVOIR
(DAYITE DaM T0 PAMKER Da REACH)
Uuits:  Inches xi00

taar Jan Feb Har apr Ma Jusn  * Jul Al Se, Qgr Hov Dec

1960 6 W6 3 [+] o 0 43 4 1h0 9 -1 4

. 1961 - 19 o . 28 3 ] o 28 i1 &1 [ 2 48
.0 1962 66 4 0 o 1 12 z 2 1ee 12 7 w2
ke 1963 7 63 Wl 3 1] a & p2- 100 1§ 80 4]
1964 & i+ 29 13 o 3 12 Pl s 4 849 12

- 1965 32 129 &6 178 3 ] 1% 19 4 G 08 7%

* 1966 3L g3 18 s} o] 1] 27 4 8 &0 99 iy
1967 &3 G 24 25 b1 bl 4 77 T 3 31 it

1968 2 15 34 3 8] a 48 g Q &3 7 16

1969 138 F) pis] ¢ 13 o 6 o 81 36 82 g

1970 0 8 p¥i ] & [} 7 3 prl 4 k] z 15

18T & i3 4 i+ 53 G & 128 by 2 3 2%

1872 & & s} G G 136 G LiE 163 19z 155 36

1973 32 106 15 G il & 4] ol g @ 7L 5]

1974 135 & 57 g a g b1 & ) 35 $ iis

1978 3 3 59 h & 4] g’ o 157 )X ¥ 8

1944 & pis e il RS 25 o] 33 B 62 L 1% H

1577 &3 g 7 12 13 4 1 i8i 42 81 3 1%

1978 3a3 3 b4 53 9 4 & i o 326 pic g 13k

1979 159 L3 132 & i [ 131 7 o }93 4] ]

1980 b1 L7 1is & i 2 M G i2 s 2 5

1881 5 w3 115 i 3k G &% “i 5 155 &4 [

1882 &2 118 Ll & 35 [ %z 158 & I+ &4 ibe

6-3
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TABLE 2
Mean Monthly Temperature Data for Blythe, California
(Parker Dam to Impericl Dem Reach)
Urits: Deg. Fchrenheit X10

Tear Jan Febr Mar Apr May Jun Jul AuR Sep bet Hov Rec

1960 L7 543 669 718 772 883 2 912 861 T2 587 504 ©k,
i%63 Shd 586 837 706 758 418 923 308 808 85 873 512
1962 331 574 382 Teg oY) 845 906 521 850 729 628 539
1963 502 B31 612 665 786 815 9200 B9 85% 42 600 505
1964 435 $38 §G1 6571 750 83z 919 902 826 M 566 531
1965 Sheds. 568 599 76 49 200 903 408 9% Tl 626 527
1966 435 L35 634 14 800 859 917 %23 Bas 1 &15 536
1967 527 a8 639 €31 166 823 935 31 840 Tal 643 504
1968 529 683G 630 654 1y as8 9317 880 843 730 619 485
1969 57 559 616 797 sal 832 933 360 a79 704 618 b
1970 520 602 412 654 783 871 W7 Hal 835 703 608 510
197 519 578 635 675 Tho as51 w0 21 847 686 587 508
1872 4938 586 703 712 784 a8 ] 895 -] 706 579 504
1873 303 567 591 680 794 ars 933 a1 823 734 595 535
1974 503 559 643 699 146 §97 ¢ 409 75 Tl 600 488
1875 3% Sha 591 619 758 850 927 207 358 Q2 588 536
197§ 534 581 596 &g&7 787 845 259 866 812 102 607 536
1877 327 582 587 710 1 881 32 931 243 752 622 562
1578 536 580 587 479 1l 881 333 454 839 7713 594 493
1979 %89 583 6158 697 1 860 317 873 8i2 T3 580 S48 .
1980 573 600 810 654 175 851 97 312 2839 728 604 574 ’ e
1881 579 383 626 129 7% 851 917 923 355 728 615 553

1982 529 599 §19 69% 772 831 917 897 424 690 578 509

HONTHLY PRECTPITATION FOR BLYTHE, CALIFORNIA
(PARKER DAM 1O IMPERIAL DaM REACH)
Uafes:  Inches X100

Year A Feb Mar Apr Hav Jutt Jul Aug Sep gag dov Dec

1960 18 n ¥ 3 ] o 10 75 32 2 33 o .
1961 & ) 3 a [+ Q 2 57 s} o 3 a5 L
1362 G 32 - 4 b 0 o g ¢ 0 o 5% »
1363 15 L 13 9 0 2} 2 7% 180 110 71 o

1964 g ] 15 3 o 1z b 0 g i3 18 17 .
1965 7 1z 8 191 H o z [ ¥ 0 85 3 .
1986 97 2 78 4 o ¢ & 18 2 105 54 1

1967 2% 2} b i g o z 125 78 o 12 3 s
1968 g 5 iz 0 4 4 34 o 2 1 17

1569 38 - 3 0 1 ] 33 56 24 23 8% [

1970 1a 38 187 & ¢ [ [ 182 e} a & 1z

1871 3 O 3 5 o Q Q 135 72 3 g 1

1872 & = [+ ¢ 2 %3 H 12 9 17 54 b2

1973 & 16 31 ] g [ o 53 b g A6 <

197 63 o 44 & & g i Ex) a 37 2} £6

1975 2 o 19 £3 & 2 w0 Q 48 H & B

1976 2 251 9 [+ 2 b 71 g 282 L3 g 17

L7 i8 i 8 o 14 o k: 146 57 12 g 32

1978 e 30 4“8 1 7 & G 8 & #1 &% 103

LTy jay) &4 63 54 83 & 12 3% 2 o b i

1980 7 ita 33 38 2 i it 173 & o o H

1581 % i3 9% & & L G i [ P 5 <

198l i o 58 g 23 G 3 10 E & 3% 113
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TABLE 2
Monthly and Annucl "K" Factors for Alfclfc

Dec _ Aon.

Lt Jap  Fab Mer Apr  May Jun lul  Aug  See = Oct  Nov
Alfsifa 035 0.35 0,75 0.9 1.05 1.15 1.15 L0 1.00 0.85 0.65 0.45 P(s’
8 X Mo.lAnn. .35 08505090 <106 16116110 101 0850

4 Phyest s
Saltoedar
Arteweed
Mesguite
Willow

Marsh

Jan

c,59

2.55

G.27

.46

.59

fab

0.92

G.86

.73

&.92

TABLE 4
Menthly and Annuel"K" Factors for Phreatophytes

Map | APE  May dun | Jdul Aug  Sep  oet Havy  Dec
L2 151 L7819 1.9 185 170 LAY L.0% 0.7
L.A7 i L.65 1.81 l.8% 1,77 1.58 1,33 1.01 8.7
6,33 0.7 0.8 0.3 0.50 0.8 0.7% 0.8 0.51 0.35
0.89  1.19  L.40  1.53  1.53 1.5 .33 32 0,86 0,59
L26 L1 L7800 1.9% 0 L9800 L85 170 L.k} 1.0% 076

The results of tis 3lsney-Criddle analysis for the conmeepcive use of the phreatuphytes in the Davis Dam
This facror represants a

’ to Parker Das end Parker Dim c2 Imperisl Dam raaches vare muliipited by 0,56,
varsical and nowrizontsl phrsssophyis gepaity of 5%,  IThis facter Lo che producs of ssarches sthrough
previsus ssudies, field observaticos, and esoginesring ludgesenc,



TABLE 5
Acreages of Vegetctive Tynes (Davis te Parker Reach)

Yegetative Tope

Tear Saltcedar Arrowweed Mesquite Willow Marsh
1960 0, Th 11,490 6,200 40 5,110
1961 23,850 10,900 $,900 500 4,925
1967 22,900 10,328 %,500 180 4,725
1963 21,900 9,728 5,300 550 4,528
1964 .,000 9,128 5,000 720 4,350
1963 20,000 8,578 4,700 300 4,150
1966 19,100 8,000 4,400 1,870 3,950
1867 18,250 7,400 4,129 1,260 3,750
1962 17,250 6,500 1,825 1,420 3,550
1969 16,250 6,275 3,528 1,590 1,375
1970 15,400 $,700 3,250 1,760 1,178
1971 14,400 £,100 2,950 1,960 3,060
1972 13,500 4,500 2,650 2,100 2,800
1973 12,%00 3,925 2,360 2,280 2,625
1974 11,500 " 3,350 1,095 7,460 1,428
1875 18,500 2,750 1,775 2,630 2,225
1978 3,752 2,190 1,685 2,799 2,017
1877 9,752 1,190 1,495 2,79% 2,007
1978 9,752 2,190 1,495 2,799 2,017
197% 9,752 2,190 1,495 1,79% 2,017
1980 9,782 2,190 1,498 2,799 1,007
1981 3,752 2,150 1,49% . 2,799 2,017
1982 9,752 2,180 1,695 2,799 2,007
[ 374 2% B 152, v g,

TABLE 6
Acrecpes of VegetativeTypes (Parker to Imparicl Reach)

Year Saltoedsy Atrowesed Mesquite Witlew Mursh
(ACREAGES)
1960 15,950 39,700 o LAY
1961 33,600 38,928 300 5,375
1962 31,500 38,200 578 5,078
1961 9,400 17,400 aso b, 875
1966 27,130 36,650 1,050 &, 700
1968 15,088 15,875 1,425 4,500
1966 22,900 15,100 1,760 &, 300
1987 0,700 3,350 2,000 4,100
1468 18,608 33,500 2,278 3,928
1568 16,500 32,800 2,578 3,78
1970 1%, 150 3z,100 2,825 3,550
1873 12,150 331,300 3,125 5,350
197¢ 10,850 30,523 3,400 3,175
1973 7900 19,800 3,700 2,350
1974 5,800 19,000 3,97% 2,775
19758 1,400 5,250 4,275 2,356
1575 1,587 17 el &, 539 .37
1977 1,557 1T, s © 559 %,475
1578 L, 557 27, v 5,589 3,37
137 L5587 TT ke 5,358 2,375
19EE 1,387 EE bk 4,559 1,078
1881 1,557 1% 555 4,358 1,378
1983 1,357 1T b &,558 ¥
i Lok £,

Sy

#
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PARKER DAM TO
IMPERIAL DAM REACH
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Parker Dam to Imperial Dam
Flow Model

Flow Below Pcrker- Barmn

=51 W BEC TOTAL
BHTOI00. 552800, JIOGROT.  EGRII00.
433100, 241900, 259900, L6T9400.
AR 100G, 194400, 3700, S94IRO0.
39700, £ ES5300. 385600, 6O0#900.
643000, $46100, §50600. B4ITSO0..
THFEIOO . TIEIO0, HABOOT . TEBE000.
1585000, 1TIOOC. 2042000, 14F45100.
BABADD, 1041000, 1213000, 15195700,
160000, 1143000, 1231000, 12079100,

EAR JAN FEB KiY JUN

193%  F21200. I6BO0Q. 34300, 974TO0.
14935 283TO0. D00, £I%200. SEIL0C.
14237 A3B400,  ATIROO. SIETO0. L4800 .
1938 AEF400. 4T H0Q BIGO. $72E00.
1333 S4730G. 1303000, AEABOO. 533200,
1940 SRIO0O.  ASIEQD. 495800, ST4000 .
1341 &25700. 560700, SA5IO00. 1574000,
1942 THSTOO0. 1433000, ISEB00O0. 1536000

1543 1015000, T46000, . 958500, 97BI0C.
1944 1241000, 13FIC00. 1118000, 9AZEC0 ., EITROOCO. 1156000, 1187000, (13341800,
1943 §18800C. 1081000, 500, BIIE00. £03B0OG,  IOIS000. HORHO0S. 12033300,
1348 1041000, 108000, 273300, 754300 . 158700, TRES00. BTQOO0. 10141100,
1947 932700, 239100, SOAF0 . &39800. 235400, B7SINC. 10ITOOQ. OESIRD0.
1943 11850000, 1180000, 1113000, FRH00A . 918000, STTICO. THOSO00, 12670200,
1949 1228000, 11492000, 98TE00. 923100, 1148000, 1011000, 13000, 13083600,
14950 t0AD0ON. 1038000, 1OSE000, 00100, 6% 1200, 541700, SXT200, 1047800,
H T$31 550300, HOO8QC. 675300, 261800, TOS200. 560300, 707100, 8671300,
i 1957 1104000, 1134000, 1443000, 1415000, 204000,  $ET000. 1303000, 15473000,
1953 TIGEQOGQ. 1020000, $5270G, 55800, - §33900. S3IT400. £34300. 10849200,
1954 TRYTIOG.  B8OH00. 1015000 . E42600. $386200. SITHIO. 659000, FETORO0.
1988 TIIG00. S9R00. , TIAOUC. AGEI00. A98TCD., INFI0Q. 286000, FH4080Q,
19585 317300, 65300, - BTOTC0 . TEEB00, SREI00. 321100, . 9ETH00, 859100,
i 1957 47800, 348700, CA5000 . TEIF0O. 53000, TROTOO, SOOS000.  T996T00:
i 1952 1285000, EH64700 1O EI00G $53700. 409700, 632800, - TESLA, 1ORTIO0
5959 474800, S33000 TOSTOG. TITOOC. SNTI00. A% 100, AtO%OD. - BIESSOG.
1980  42770G. 4T7IECC T4520C . 379200, 489700, IFTHOO. 322300, 77RO,
1981 979400, 433100 TORQOD. 23300, 411800, 31830G. FOIB00. SETAR00.
1942 . 333700, ITISOQ 86000 . TIMOC, . - AT 000 . A342CG, TIES0G.  TIEA00. -
1983 J43%00, 467300 TOTION. B4OI00, - - 438300, 234300, JOELGG,  TARIICO.
1954 JE800C.  ATIAQ0, =38 100. TAIOOT. 409300 . 27490G, F4S000 . GEITL00,
126% 289400, 423000, S04 100, TOIIOS . 385400, JI3010G. C1SETU0.  E256200.

IESTOQ, 2854500, 0200, EETIHOO
AD4BEE. T4THAA, 163768, 6A2IIVY.

966  ITEO0G. 412800
1967 IOHF00. 430700

£93000. 190400,
S4BA00.  TI5600.

1968 IS046%.  £50473, . €35933. . 722272, 404376, 30987, T 3122620 6641850,
1969 QBIE68. 488359 CAQSES1. - ST4420, A24089, 220089, 310219, 44370,
1910 IEEALT, 441983, €570T4. . TONTIS. 453726, , 303852, -, 3220315, (GEMRINIL.

397138, 309I4T. I IS5483, &FII406,
723899, 281748, J8BH2S.- 6784233,
484034 3INTATE. O I40TAA. - GBASHET
3SEROO. IBI000., I24TOO. " TATOSTA.
CATEN0O.  DIGBC0. LIIHAB0CO. T TIH0O00.

. 3SABGO. I48%00. 1356300,  GEWEB0C. . .
34YR00. 285100, -+ - DOES00. . BTHIS00.
IEOIO0.  IETIN . FI0I0Q - BEE5H00.

400,  S0S200. 3800, J4sTe0. T Ti94I00, -

GR1E00. 879300, TEQIOC. 714700, 10713300,

1978 338623,  AASTHY,
1912 J48007. LE0027
; t873  35528%. 2476280
’ 1974 244506, 4B
1973 6EIE00. 44700
1476  ALIB00.  M64300,
1977 2BTEN0. 498500
1978 LAETOG.  39TECG.
1578 151800, JAKB00. A . :
1980 04100, 84500, TRSA000. 1145000,
1981 462400, 4SFH00. ET8300. 833300,
1982 340600, £8T500 &33000.  6IASTOO.

SEIDES,  TAT900.
639620, - GRARIO.
E9EIBT.  STTA4T.
76516, | TR0821. .
TEFBOO. . 6IIBOD, -
89IG0G. - TITI00. 72
651500, TEOIO0.
BTAROG TE2BOO.

DISCO0.  C 2IGG,  TIVEI00. | TIEA00.
ABIEO0.  FIOIOC. . AGHACG.  BIIIB00.

I P farrarm

L .. 494500

| AvERASES

» . . 4 P

SEHITS. @51T4I,  BOOSTI. BOSIST. TR12YS. £353844, 894415, BIREFT,

704435, 611002,  SAZSRI.  STEOMI.  $596038.

MONTHLY PERCENTAGES .
.. 1.1 5.2 v.4 9.2 9.7 0.4 9.7 2.2 7.1 63 57"
THE AVERAGE ANNUAL INFLOW FOR THE PERIQD 1338 10 1987 IS B59S03R. ACRE-FEET ‘

o T 7 o e g A e

K , 7-2




Parker Dam to Imperial Dam
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Parker Dam to Imperial Dam
Flow Model

PVID Consumptive Use
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Consumptive Use of Other Decree Users in California

VERR
193%
1936
937
t938
1939
1940
1941
194%
943
1944
1945
1548
1947
1948
19448
19%0
981
1952
1942
t9%4
19%%
1958

JAN

00H00000000000000

e

AVERAGES
FAR M

FEB

soo0000000000

de

so00

e

Q.

118,

309 .

AR

LI L

WOMTHLY PERCENTAGES

4.8

4.5

F.4

APR

00000008000000

b g i

oooo

as7.
43,
427,
334,
394,

433,

.2

MAY

00009000

goco000

0000099000000

47%.

e B

AN

2s000000

B8TD.

12.¢

THE AVERAGE ANMUAL INFLOW FOR YTwE PERIOD g3% TG 1982 I3

Il

op080000000R0000

COa000

0000000

570,

2.1

44497

7-9

UG SEP
g, 0.
G. .
. o
o, Q.
G a.
o. 0.
o, 0.
Q. Q.
Q. 0.
0. o.
0. a.
0. G.
Q. o.
0. G.
L. 2.
Q. 0.
Q. 0.
0. 0.
Q. G.
. G.
G. G,
o, Q.
0. a.
[+ T
Q. 0.
0. 0.
0. a.
. Q.
G. 0.
2221, 1818,
2879, 2213
2438, 211%
2418, 1860 .
3421, 2368,
2443, 2337.
1732, 1207.
257 1433,
2071, 894,
421, 622,
us2. 156,
1524, 1251,
Q. a.
369, (L1
J24. 330.
397 224,
T7A. 514,
aBs, 439,
sC8 ., 445
572, 471,
2.2 0.0
ACRE-FEET

Parker Dam to Imperial Dam

8

©00000005900000

'

4TS,

b O
2838

63 .

2383
2888000000ns000000

5
<

900RO000000000

0000

FRE
GR2oo000000p000

1748,
1146,
76T,
1081,
47,
194 .
180,
373,
3.

Q.
147,
39.
T

117,
13%.

t87.

Flow Model

CEC TOTAL

]
00QUAOCOO0Q0L dAO GOO000OQOO0C00
baibudbalaial bbb Ptk R

i

©0000000000004000000000000000

2.

13- W3I0T,
a6t 20382,
884 19431,
59 21833,
1485, 23t9%.
1713, 239640,
n82. 16247,
224 18620
E1 1] 14142,
94. %479
3. 485,
L5 -] OS8O,
o 7523,
o4 2213,
t3 2804 .
44 2978,
43, Jezg
194, 4008,
a4 3881,
-

187, 4597 .

£.0




e ]

Parker Dam to Imperial Dam
Flow Model

Censumptive Use of Parker Dom and Government Camp

J

1
YEAR AN FE8 MAR APR WAY JUN JuL AUG SEP gcr OV BEC TOTAL E
1935 0. Q. 0. Q. Q. a. 0. Q. Q. 0. 9. . o. !
1936 o. Q. g, a. Q. G o, Q. [+ N Q. 9. . 2. i
1937 Q. Q. a. a. o. 0. o. Q. 0. 0. o, Q. o.
1938 0. a. Q. Q. Q. . o, o, 0. 0. 0. 0. 0.
1939 a. <. a. Q. Q. [+ G. Q. 0. Q. [+ k2 I
1940 Q. 0. . 0. Q. o. c. G. 0. 0. 0. Q. a.
i 1941 0. 0. Q. Q. 0. o. Q. Q. 0. 0. Q. 0. -
! 1942 Q. o, 0. o. Q. G. c. Q. Q. Q. Q. 0.
1943 Q. 0. [+ Q. o. c. Q. Q. Q. Q. Q. Q. 0.
1944 [+ B [+ . o, Q. o, o, Q. [+ 2 o, o. a. 0.
1945 o, Q. [} Q. o. 0. o. 0. Q. Q. ¢. 0. . .l
1548 Q. Q. [+ o, [ Q. 0. o. [+ 9. o. Q. o, o
1347 Q. o. [+ 0. 0. Q. o. o. [+ Q. G. o. Q.
1948 Q. Q. [+] a. 0. 0. 0. 0. 0. Q. o. a. [
1945 Q. Q. Q. [+ N Q. Q. 0. 0. o. g ¢. Q. Q.
199G g, [+ [+] Q. [+ B . Q. o Q. <. Q. Q. a.
19%1 Q. [+ 1+ N [+ Q. 0. o. 0. [+ . a. Q. Q.
1982 o. - o. (] G. Q. 0. Q. Q. Q. a. Q. Q.
1943 Q. Q. a. Q. a. Q. o. 9. . Q. o. Q. o.
19498 a. Q. Q 3. Q. Q. 0. 9. G, Q. o. Q. o,
19%5 o, Q. o Q. a. . Q. Q. Q. <. 2. O. o.
1958 Q. Q. Q. Q. Q. 0. 0. 9. Q. o, Q. [ [+
1947 o. Q. Q. 0. Q. 0. Q. Q. o. Q. 9. O. G.
1a5e o, Q. a. [+ 0. Q. . Q. [+ . . o, 0.
1989 Q. 0. Q Q. Q. Q. 0. 9. G. o, Q. Q. Q.
1360 [+ 8 o, [+ . Q. Q. Q. Q. 0. [+ Q. 0. a.
1989 o. o, 4 Q. Q. [+ 0. a. o, Q. Q. a. <.
1962 o. o. [+] [+ B 0. a. &. Q. . G, o. 0. Q.
1963 Q. Q. i+ Q. [+ 0. o. Q. Q. G. o, O. G.
1984 a. o. Q. Q. o. Q. 0. a. Q. 0. 0. 0. o.
1965 g, a. S, a. 0. . o. Q. Q. [+ a. 0. 0.
1588 Q. o, o, Q. a. [+ 8 o. 0. Q. . . Q. .
15987 Q. [+ Q. Q. Q. [+ . Q. [+ o. o a. <.
1968 0. 0. Q. o. Q. 0. Q. a. c. a. a. Q. G.
1869 [« [+ 8 Q. o. 0. g. o. Q. Q. [+ [+ o. o.
1970 Q. o, Q. Q. * [+ 0. Q. 0. [+ C. Q. . o.
1971 a. G, o. Q. 0. C. 0. Q. Q. o, 0. 0. o.
1972 4, 3. 3 33, 8. 33, as. 33, 33, 0, 9. 9. 0.
L) e . %, %, 22, 23. 22. =0 LN 52, 13, 3. 4, 297.
' 19274 5. LB 1. 4. 4. 3%, M, 9. 24. . 4. 9. 5. 213,
! 197% 7. 7. 19, 4, 17, 27. 9. 9. 24, 4. 10. 8. 195,
1978 6. LR 5. 12, 37, 3s, s A, 2. Q. 1. 9. 20
1977 10, ", 5, 17, 1. 23. 28. 14, 20. kT, 12. 10, 202
1978 11 13, 18. 19, 1e. 9. 29. 7. 22. 2, 14 £ 226.
1979 k] 14, i7. . s, a8, £t I 29. 2%, 1. 15, 288,
1980 8 s, 1. 2%, a8, b > 8 an, 4%, 4. e, 4. i1 273,
1941 [ ] 10, 3. 18, 21. 8. ae. L9 a1. 21, 16, 18, 280, -
1982 k4 8. 5. 19, 23, I8, 40, A0 28 9, 1. 7. 228, .
-
AVERAGES !
2. 2. 3. 4. e, T, 8. s, 7. A, 3. 2. 1N .
MONTHLY PERGENTAGES -
3.5 3.7 4.7 T.8 8.9 2.7 5.0 4.8 7.4 £.9 4.8 &t .
THE AVERAGE ANNUAL INFLOW FOR THE PERIUD 1938 T4 to82 1% 48. ACRE-FEET




Parker Dam tc Imperial Dam
Flow Model

Phreatophyte Consumptive Use

YEAR AN FEB L ARG WAy N JUL ARG SER ST NOV DEC TOYAL
1935 L3318 7139, 19842, 0420 88298 . 24544, 84360, 85614, §1376. 4128¢. 8273 R cRL 515788,
1938 %82, 778, £3398. 30397, 1800 AF432. BAJO4 . 45512, §1320. 41246 . B4, 10004 . 518608,
1937 LR raAR $3087. I0II0. 48072, 83264 94380 BG4, 81182, LARY1 N 15189, 102832, 814058 .
‘ 1938 LRI L LEARE $A367 . 30330, HBOT2. LE 118 FA0EG . 85344, #1152, 41128, 25109 102832 . S140598.
. $93%8 §i38. 7708. 13390, 30256, SBQ1E, 82152, 939¢€8 . BRI32. 61096 . 41082, FLAL- RN 10210, S13464e
: 1440 5430, T894, 13339 30382, s7e80, 83098, GIANG . 45176, 51040 . 41037. %133 10249, S12G82.
[P LR ] £530. 7894, 13339, 30282. 37960, 820968, FI8%E . LIAELN 81040, 41037 133 10299, 512983,
! 1942 He24. Téa9 . 13322, 0234, B7G904 . A1384, 23744, B50E4 . /OGB4, 40997, %110, 10248 . §13399.
i 343 5§13, T8Y2. 13354, I0I87., srra. B, 9I8VE. Badgs ., 50816, 40902 . I50%4. 10226 516324,
o 1244 502 TEHS . iel-L 1N 30100, L7824, 41648, 93912, B4672. 80704, 40813, 24998, 103203, 510637
L . g4l SO9E . TEA4 $32%0. I0ONN., Lyl N ai%3e. 9IB00 . B4g14. 50648 . 40768 . 24970, 10192, 5i0154,
£ t348 SO8E. 78OS . 13177, 29904, 57288, B1OAY ., g2738. B4112. 60312, 4054, 24838, 10136, H06208.
’ 97 SO40. 7360, 12184, 2968, 1064 aca0n . G486, 3832, 0088, 40432 24782, 1008C . 478240
o 948 $040. 1480, 13048 . 296480, 45840 BO4T2 . 2008 . #3498, S9a64. 40208, 24640, 10080, S0A936.
: 1349 5040 . 7504 . 13048, 29568, 56618, 80183, g1728. 83214, 5640 . 40096, 24584, 10074 . SQ12%6.
1 950 4584 . T804, 12938, 23400, 8136, T9TAL, 91124, 82712, 59304 . 29872 24418, O848, 498400
i 984 £984, Ta4S . 138840, 9222, 38000 . 19796, 20720, H1284. s8gsn . 39648 24304, 9%, AGR43E,
:‘i 1982 4328, 1392, 13824 . 29064 . S58d4. ThRAN. F0 180, 1814, 58422, 39424 . 24106, ELL LN KGITAL,
ot 1983 4918, TS 12705, 8836, R84 TEAQD 8688, at3ea. %8196, 39200. 24024, OO 4900346 .
1 1954 48737 1280. 12600, 8673, S4880. 77872, #8472, 40504, §7792. JEaG4. JI80Q. 68, AAGSTE.
i 1995 4816, T34, 13%44 . 28292, 4432 . TTOBE. LLEEE M 79968, 47288, 385248, BT, P82 . 481600,
1 19%6 4760, 1188, 12433 IR 168, 83928, 76328, 47304 . 79184, 8784, 38132, 23383, 9520, 47T 20,
{ 1987 4704, TOES ., 13264, 7T, %3200, TEITE. B8 184 78178, 28056 37628 . 23072 F408 . 470980
1 19%8 4548, T000. 12182, 224968, 53498 Taddn B53ad TT448, 55496, 37296 22848 9352, 466424,
H 19%9 4892, sasy. 11928, 27104, 1912, 73472, 24088, T4, BAGHE . 28736 22512, 3184, 459258,
i 1960 4245 . 4290, 21970, I2348. B184%. 77378, 26762, 75849, %4798 AT $IOTE. 5649 4BOAEY
N 1981 52%2. L iRT8E, 31380, 47989 13389 . BINTH. 72623, i5784, 28595, 10989, 680, 431470
i 1962 480%. LD 15148, 45494, 44868, 85070, TTS20. THAA. 51008, 27215, 1328%. 83%5Y. 421689,
o 1963 4020. 10804 . 15534, I835T. 48744, TRTS. 13760 454 Q. 48260, 17993, 14452, 5122, 98369,
i I8N TOI0. 15338, 24928, 42093 . s8378. 7439, 64217, 43278, 29438, 9585, 5599, FTTTI4L
! %72, TTEO. 14587, 4489, 40477, 51477, sA972, 63998, 38684 . 25899, 11822, 299, ILEusY
H 456, 8302. 16085, 8737, A%268, SH184 68%933. 526861, 42229 23343 10882, 5312, IES002 .
’ 2 3892. T192. 15706 19148, 9334, %0653 . #8780, §1327. 39994, 2433%. 118638, 4363 . J4BI43 .,
H J7eg. 4837, 15898 . 23039, IPu8 . $3a428. £3174, S$t832. IA%A0. I213C. 10184 3799, 333689,
! 4478, 6317, 13208, 1303%. 40036 47689, sz987. 80327 AO7 14, 19492 . 9712, 4883, 322712,
292, T3, 12393. 384, 36249, S0434 . §ig48, Bag8. 4525, 18488, a899. J938, J10%83,
3¢20. £229. 12908 . 4789, J0483 . 45583, SB0AE, 49817, 33988, FEEDS . 7783, 3677, 286914
2870 6128, 15830, 20333, J292%. 46536, 56267 . 44316, Ehud N AL3-RL- B s449. 2L -9 183897,
29493, 5354, SITE. §Y19%. 32768, 44186, Bi4t5, 43ETE. 8ETR 899N, TN, B, 262239,
2482, 4888, 11448, irIne. 1366%. 43734 47111, 41250 3ti8y. - HASOWF. 4997, 28484, 188820,
2423 438%. AB84 . 13310 28849 858 AS02% . 38595, 28006 . L4048, 6280, JACE. 224977 .
2817, 4743, 4329, 1378, 26271, JA724. 481, IIBEI. 23206, 13198, 8387, J202. 207408 .
2435 4782, 2015, 15898, 20758, 3T3%a. 43312 8819, 28277 s3494 . 4744, 3662. 2196814,
B4 4722 8028, 14310, 20758, 37048 . 42915, Feo9e. 2008 . 18512, 031 LIS IS8T,
011, 4197, 2949, 18221, %5389 38090 41291, 33283, 27293, HO19. s888. a3a4. 116804 .
3000, 5130, a8, tBORT, 15359, JATQ. 41282, 6709 %004 . 434y, L2 2N I798, 219080,
3078, 4782, 9309 . 18808 18549, 24370 41282, 37742, 28§02, 4368, Ll 3483, 223194,
248K, B109. 31, 15324, %33, 32644 41282, 8364 . 23998 . 2674, 5640, 2809, 21863,
-
AVERAGES
i 4199 TOLS. 12891, 14896, 460147, G480 . THATY. 8i%16. 4TTAS . 30310, 16882, AL B 404540
8| .
M, MONTHLY PERCENTAGES
1.0 1.7 3.2 &1 1%. 4 6.0 18.7 8.7 1.8 7.5 4.2 t.8

' THE AVERAGE ANMUAL INFLOW FOR THE PERIOU 193% YO 1983 IS 404540, ACRE-FEEY
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Parker Dam to Imperial Dam
- s
F

e oo, s i e S

Senator Wash Opergtions Loss

.; YEAR HAM FEB MAR AFR "AY JEN JUL AUG SEP oY NOV nEe TOY AL
: 1938 0. Q. 0. o. 0. Q. G, a. a. 0. 0. o. 0.
o ta38 o. 0. 0. a. 0. 0. 0. 9. a. c. Q. a. 0.
; 1937 G. o. 0. a. a. o. o. 0. 0. G. 0. a. 0.
1938 a. 0. 0. a. 0. o. 0. o. a. <. Q. 0. .
1939 0. G, a. o. 0. o. 0. 0. o. 0. o. 0. q
1940 0. Q. 0. 0. 0. g. o. 0. 0. o. 0. a. 9. -
194t Q. o, 0. Q. a. 0. o. ‘0. o . o. g Q. -
1942 o. a. o. a. 0. o. 0. 0. a. a. 0. 0. 0.
1943 a. 0. o. Q. 0. . 0. Q. 0. 0. Q. o, 0.
1944 - a. 0. Q. Q. 0. 0. o. a. 0. a. 0. Q. Q.
1948 0. o. e. a. o. 0. 0. 9. o. 9. Q. a. o.
1948 0. o. a. o, 0. o. o. 0. 0. o, o. 0. a.
1g&7 0. o, 6. Q. a. . a. Q. 4. a. e. o. Q.
[T o c. o. o. o. 0. 0. S. 0. a. Q. a. o.
1949 o. 0. a. 0. a. e. 0. 0. Q. 0. a. 0. a.
3315 o. 0. g. a. 0. 0. 0. 6. 0. Q. 0. G. a.
i 98t 0. Q. a. o, a. o. o. 0. a. o. Q. o. 0.
1 1942 Q. o. o, o, a. o. Q. 9. Q. Q. a. o. 0.
i 1953 a. o. Q. 0. 9. 0. a. a. Q. 9, o. 0. 0.
y 1954 0. o. Q. o. 0. 0. 0. 5. 0. a. a. a. 0.
| 198 Q. a. o, 0. Q. 0. g. a. 0. o. 0. 0. 0.
' 1984 0. o Q. 9. a. 0. a. 9. Q. 0. Q. 9. o.
H 151 R o. o. 0. 0. o. o, Q. [- ¥ [+ Q. a. .
- 1958 a. & o, c. a. 4. . G. o. 6. o. 9. g.
i 1989 o. g 0. 0. a. e. 0. 0. Q. 0. Q. a. a.
i 1960 o. 0 0. Q. a. o. 0. g. 0. Q. a. Q. o.
i 1961 0. a. Q. o. 0. o. 0. o. 0. 0. Q. Q. 0.
1962 a. a. 0. o. 6. Q. o. a. a. o, a. 0. 9.
: 1963 o. a. 0. o. 0. a. o. 0. o. Q. o, Q. a.
1964 Q. a. o. o. 0. o. 0. 6. 0. o. 0. a. o.
1965 o. 0. 0. a. G. Q. a. o. 0. 9. a. o. a.
1966 G. Q. 0. a. o. o. 9. 0. 0. a. 0. Q. 0.
1987 6. 9. Q. 2. G. o. 9. Q. a. 9. a. 2327 2237,
1968 ITAR, LB, IEBG. TG, 3570, THSE, 150, 2529, 5490, 839 1200, 4780, $7339
1949 460, FL N £950. 4230, 2830 T80, 4750, 3090. 5480, 0. o, 0. 48530,
1970 7883, 1392, 7540 3150, 4320, 200. 9107, 1710, 1479 7400, 7870, 700, §1480.
1971 3040, Q10 2980. o8y, 7100, 4064 . 1310, 13018, 8470, 2270. 1772, £330, 58918,
1972 7150. 8450, 3001. 2880. #1400, 380G 7510, 5190, 1280, 4130, 2450, 400, S1181.
1973 718G, §1800. a80. 4230, TEEG. 2040. 370 9219, 15, 9480, 8923, £30. £8998 .
1974 3840, 6171, %0, - A90. s10. =as, 2280, L 440 9780, 120, £50. 53180,
1978 1Dav8. w30, 90, 4290, 14N, 3030. 10300, 1940. 7430, 578 770 232 4526+,
1978 2284, 10, 390, 70. 9560, 4050 #9326, 10, 13210, 3290. 4340, 10190, 17940 3
1977 80, [ 5330, 830, 4390, 810, 10880, IBIG. 10120, 1820, 2340 11270, 49430. N
1978 4810, 1840, €200, 880, 4830, 4560, 8000 3540, 1420, 12800 3079, €40, S0 )
1979 10870, -2840. 11190, 2090. 080, 2320. 5830, 800, 5190, 7450, +17Q. 550, S9830. 4
1980 7480, 140G, 14630, 5T30. - 280, 870, 2940, 020, 3070. 2790 470, 4890 2580
198 4 6860, 3210. awTa. 8350. 3800 830, 899 4140, 8130, 2240, 5650 - 410, SETRO.
1982 $08G. 2810, 4000 . o0, 10960 - 1740, 9770. SO80. ~2%510. T80, 3040, 7260, 1850 -
- .
AVERAGES
211¢, 1202, 2092, 1239, 578, 289, 2400, 1748 1593, 1792, 1833, 1024 19908 =
MONTHLY PERCENTAGES
$1.2 8.4 15,4 a8 ‘.2 4.8 1 4.1 8.2 8.1 &8 5.4
THE AVERAGE ANNUAL INFLOW FOR THE PERIOD 1938 TO 1982 IS 12908, ACRE-FIET
|
7-12 ;




Flow at Imperial Cam
YEAR AN FER AR APH MAY
1938 J0BBO0O.  2WEBOO. 416800, FTHID0.  440200.
1936 181200,  217TEOQ. 461800, 496800, 477800,
1937 266100, 418300. 48000, 479000, 470200
1938 J48800. 121500, 441900.  S0880C. 4T2TOO,
1939 453800, 1224000. E5520Q. 533400, AGES00.
1940 SEBTOO0, 453800, 498800,  ST3E00. LJPO0D .
tF41 GA000.  S3%000. T4I000. ESZO00, 150000,
1942 1878000, 590000, 14TS000. 10A0000. 1E24000.
1943 1011000, 79000, 844000 202000, 242000,
1944 1209000, 1316000, 12WI000. 128000, ONEQOD.
16458 1160000, 1047000, 1193000, F4TOOG . 03000
1946 1008000, 1008000,  927000. TEROO0 . 728000 .
18947  SI3000. ATI000. 934000. TITO00. 227000
1948 THOG000. 1135000, 1082000, 10G7000. 1051000,
1949 1237000. 1183000, 1226000. 1084000, 927000
1950 (O8H0D0. 934000, 1149000, FISCK). HOO2000.
19%1  SB8000. 498000, 63%000. T4A000 . #08000 .
1982 10%2000. 1107000, 142£000. 279000, 1343000.
1953 1246000, 1022000, $11000. THEQOG . $26000.
19654 TAI000. A41000. TII000. 773000. 929000
19%%  TI9000. S93000. 478000, TIE00G . 77000
1956 2000,  IA4000.  I48000. H44000, 594000 .
957 298000, 314000, 320000, S87000C. 81000,
1958 1298000, S3T000. 128S3000. 1280Q00. 1018000
gsg  AT4000. 392000, S18000. TTO000 . HAS000 .
1960 449000. 438000. 451000, TEI000, SEOO00 .
1961 342000, 400000, S48000. 488000, 418000,
1941 337000, 04000,  SITOOO0. SAT0CC . & {19000
1963  J37000. JEI000. 613000, 847000 . 802000 .
1964 3I7000. 413000, 562000 #0000 . 530000
196%  I172000. 32000, S48000. $48000 . S4800C
46 207000, 334000, B1T0Q0. #F2000. 578000
3&? 301000, 183000,  343000. S58000. #8000
A58 142000, 3JI88000. S8800Q. 822000, 532000
963  ZTIOH0.  JETO0G.  SO100Q, 838000. 550000
1970 A52000.  IBIO0C.  S3A000. 77000 . 540000,
1971 324000, ITI000.  €12000, 827000, 824000 .
1972  24400C. 335000, 418000, S44000 . 250000 .
1973 JM1000.  J06000.  FIZN00. 83000, ST1000,
1974 2BHO0G. 40BO00.  BTIOOA. TIRO0G. SIB000.
1978 381000, 382000, S55000.  SHJORO. 442000,
1976 341000, JIBOO0. 638000. 679000, 492000
1977 284000, JI69000. BE&5000. 421000 . $54000
4TS 17100, 0000, 550000. $27000. S83000 .
1979 {4000, 265000. 447000, & 130050, 44000
1980 F1TOO0.  FAL000.  SSTO00. S73000. 86 1000
1381 S04000. IS8000. 602000, TIAG . ST9000
1982 300, ITE900. 540800, TGTEO0. 532900
AVERAGES
S7TH988. STO39S.  TI4365, TIIANG . TORIT.

MONTHLY PERCENTAGES

.4

. T3

#.2

9.3 4.9

524004Q.
824000 .

55'?000
S86000.
589000 .
581000,
921000,
824000,
499800.

T 14400,

*.1

tHE AVENAGE ANNUAL INFLOW FOR THE PERIOD 1938 YO 1942 IS

Ut
$18000.
388500 .
587300
$28800.
548800.
523100,
65000 .

1199000 .
BTIONG.

27000,

T 12000,

TAICO0 .
1003000 .

!22060
#0000 .
1182009,
SBOOCO.
885000 .
882000,
THA000.
TG .
812000,
A24000.
BA%000.
THI000.
TRI000.
FIS000.
T43000.
TO000 .
TI8000.
$73000.
623000 .
$22000.
&23000.
ETE00 .
687000 .
$48000.
TATO0O.
#%4000 .
F4T000 .
74000 .
TOBCOD .
THI000.
1063000 .
744000,
289500,

TEAB0E,

9.7

TASTERA,

AUG
SC8200.
50100,
544400 .
43800,
580800
$I3400.

1192000,
244000,
91000C .

104 1000 .
718000
BEE000 .
820000 .

BOBOOO .
VIA000 .
THA000.
BB3I000.
$AT8000 .
931006
87000
1000,
TET000.
TEH000 .
AGI000 .
#1000,
777000,
710040,

757000
ET9000.
TIATOO0 .
TAROOO .
§73000.

628000
$TTO0G.

£33000.
813000,
FII000.
§63000.
870000 .
EBA00G .
TRA00C.
9BE00G .

T2S000 .
60800

TI9296.

F.4
ACRE-FEEY

SER
494800
A44TOD.
473000,
470800.
845500,
584000 .
1444000,
T42000.
917000 .
104 +O0G -
TAB0OC .
838000
TIIOO0.
47 100G,

S43000.
437000 .
12 19600
TTBO00 .
T Y000 .
EI00G .

83000 .

S16000.
555000,
G44000 .

54 !OOG
$93000,
59%000.
#IB0OG.
540000 .
227000 .

194000
443000 .
440000 .
472000 .
484000 .
539000
55800G .
%8 100G.
£50000.
433000
SO 1000,
£24000.
284000 .

IOS000 .
415400 .

G4191%.

Parker Dam to Imperial Pam
Flow Model

ocT
511400,
JBOBOC .
444300 .
13900
BAJI0C.
THHI00.
1805000 .
T8 1000
1084000 .
1$23000.
S12000.
707000,
TE3I000.
901000
£ 103000

GR2000.
S44000 .

289133,

230082 .

292000.
31%000.
J4000 .
340000 .
231004
G000 .
349000 .
IBH000.
F10000 .
28%000.
JAROOG .
457000,
FTTO0G.
23788+,

563904 .

TOTAL

3800600 .
4515300
535000 .
5463500
7838700,
£978800.
14024000,
147 14000,
11345000,
19204000
11390000
I4EE000.
1004 1000 .
12036000 .
12887000
908000,
8053000 .
148 18000
10045000 .
CI000G .
7708000
8265000,
7344000,
10500000 -
TESN000.
1107000,
6291000
8458000 .
£532000.
5500000 .
5TQA000.
5849000 .
58 15000,
ST 1000,
BBL7000.
5705000,
5333000,
4797000
S84TO00 .
8718000,
& 161000,
8802000
5705000 .
S659000 .
F120000 .
434000 .
8255000 .
540838t

TASTASA,




Reach Salt Gains and Losses

Parker Dam to Imperial Dam
Salz

Between Parker Dam and Impetial Dam

YEAR
935
193§
937
338
1939
1940
194t
1942
1943
1944
1948
1946
1947
1948
1943
1950
951
19532
1943
o84
355
(21
1957
-1.1]
959
t96C
1961
982
1983

o, 1984

- 4987
1968
1969
1970
197 ¢
1972
1973
1974
1978
1376
9T
TR
1979
a0
1981
1982

JAN FEB
- 105500 -850,
-AQG8T. -313398,
EERLET PR 21 228
-11389. -62968.
PT84, 21663,
- T1AT. 13996
-167T8. -12891.
< 21344, IS0GHE.
~ 16862, 13789,
~E5%G7 16986
6738, 49276,
WOLE,  ~GITHE,
“113¢. ~2346.
«82Ta8. ~A346 .
21362, 22991,
18738, 3078t
5545 27126,
~25T08 . 47040,
94303 . S4388.
Ti89%. 87180,
12211, 29747 .
4354, 11543,
4279, 14212,
A8, 137941,
s45958 LEE ¥ N
TIH0L. 9817,
21863, 422732,
27903, ~§O%54 .
3882, -36015.
8837, 3503,
a049. 12168,
BHIGH.  -J4483,
9093, - t43%3.
CATAS 913,
46302, ~397TL.
0108, 48874,
4994, - 14978,
18396, - 9101,
EEELN 12787,

32958, . T18,
13477 5069
19872, L3N

11804, 233377,
33527, -i0t9s.
40850, -1ITHE,
24879,  -3494Q.
e7QBE. - 18982,
~GE87. -T8347.

AVERAGES
atas. S5t34.

RAR
-9207.
~46828.
~ 13391,
33823,
5¢126,
~18%12.
~1TATIE.
141943,
~4ASTS,
15948,
9ThA.
40833,
A087.
39238,
49418,
22054 .
~37396.
[T FE N
21268,
15484 .
14883,
~20794 .
-B4AS8T,
104643 .
28054,
2998,
(3110
-%5290.
~38996 .
5481,
14830,
-~ 100389
18473,
11214,
-13047.
« 1839,
-32321.
-43128.
- {EI6E .
28483 .
«~33382.
33744,
15,
~32729.
25147,
~ 130704 .
=4383.
~TH12T.

543,

RONTHLY PERCENTAGES

1.3 .8

THE AVEREGE ANNGAL TNFLOW FOR

0.2

APR
~T794%5.
~30170.
-2389.

14328,

- 1981,

AG3,
-599€1,

B85t
-29%91.

20187,

38898,
-GHNAS .
- 18T,
- {4638

F1r81.

-29143.

52392,

SO88S.

49042,

t8FYa.

28046,

118632,

30934,
158568,
105041

0083 .

AT

AS880.

598468

95836,

THI8S.

£497Y,

§121%.

TH48%.

15803,

11888,

9471,

~8034.

~E34S .

4588 .
73,
162149,
raee.
IGTE.
~ 44033
- 10879,
23247,
~458631.

24279,

7.8

MAY LN
3976, ~BETES .
-48. ELirs
~%2382, -4691.
4314 A8IET .
14288, 789
S08D., 13393,

- 180097 232840,
139612, 164595,

«~48 187, ~ {4508,
0087 . 30889 .
49628, 24743,

4319, J8344
-36847. 45024,
Ea87. I .

122828, 85818,

24788, 39208,

580G, ~1559,
28869, 29334,
424912, 12088,
18310, 30297,
7%137. 59187,
16084, 48024,
48708, 20784,
THA41L, 118423,
107537, asaza.
asras, 19206 .
§186%. 3504,
70218 2323%.
20994 . 184
TTOES. 18263,
TOSS3.  -38874.
1874 31341,
47907, 24408,
T305%. 30303.
13729, 7828,
19208, -17078.
~ 12394, -581s,
“TATE, 16223,
24133, 01,
19385, 2649,
I0IAC. 13074
34886, 27117,
HEAA 15488,
£3337. - 55 A

i85, ~2TTR0.
14887, ~4TS82.

27831, ~4O43 .
S43¢, 8079,
8927, RABAC.

9.0 T.8

THE PERIGD 193% TO 082 15

[F1:
~2807.
16337
5007,
0582,
23188
4021,
145849,
235874,
AGI1T,
26645,
40425
£399%9.
31699,
52278,
38348,
o958l .
42128,
Q7423
B4TO8.
a3448.
$2AST.
51895,
137323,
72008,
B1345,
126981,
BEGTT .
[.LEE RN
IT2T.
58376,
TIRBG.
G411,
26328,
G748,
0178,
tHT15.
- {5838
-tB78¢Y.
-28218,

ansnz.

Rl i
12%09.
~13TH8.
11857,

R 211 1 I

23110,
« 11566 .
3780

ABETS,

14.3
319865,

UG
£42%9 .
4392
18078,
2%589¢ .
0393,
%222
1515,
BELEY .
29147,
~ 13541
S8TEH .
EI0R2.
42811,
46225 .
JTE2s.
3646,
9616
4948%,
€3817,
73g9a8.
116682,
38984 .
47089,
113908 .
1o e -
110460,
159%60
TAEGH .,
BIBST.
44488
TEIE
43627,
LXF TN
TTE8S.
e8I .
50947 .
25338,
4299 .
38470,
BTA4.
42811,
~25789.
92168,
HASIE .
THS 1K
~k1E78,
43877
41793,

H2647 .

TONS

SEP
4690,
497y,

~ 19588,

24982,

- 145865,
~ 146548,
~1EG42.

82371,

35114,
- 18032,
SAO8T 4.
-20724.

T850.
~ 6243,
7202

42698

2romi.

80438,
saz07,

%3403 .

ATO8Y .
47433,

TN,
148729
+30343 .
90537,
29787,

TEBYY,

77680,

41842,
71689,
JIO6.
L1112
186811,
G194,
R2tAN .

3102,

92047
8143,
aw580.
80211,
36877,
47304,
- 19589,
45889 .

2778,

15963,

acT
-43138
16831
836
S19Y.
BTG4
- tAT16.
L1110 N
7357,
-30127.
3337 .
~GA643.
4317
- 33985,
20248,
1397,
185%2 .
23650,
04298 .
TR0,
AET4D.
59194,
BETOO,
85257,
(AL FARIN
110346 .
92784
B267Y.
$5490.
47322,
79333,
ELZLEN
1165807 .
28393.
Y¥reTa,
%9486
41619,
AAGE].
12890,
80T
[3-¥E N
AW
58502,
I88OG.
40482,
47207
20858,
31340,
- 188G,

41981,

NOV
82130,
25186

T4BO.
£TTAS.
tHNRT .
1BOBY .
85532,
-11901.
BA36T.

4766,
~ 168383,
14367,

1807,
19056 .
149396 .
13384
I5840.
77230
47280,
10083 .
62433,
TTEIL.
-~ 186302
#00TS,
2BOGt.
3362t
ITRIG.
SA1N.
§305Q.
6490%.
TINTY.
£a373.
49898
27940,
38783,
8702,
454%3.
3susa.
A239 1.
S0801.
NS,
4A0YT .
INE3I.
31148,
13458,

3638
10029,
£3G21.

I9038.

2.2

Model

P
[ A

QEC TeTtaL
34748, -1TITAG.
343, ~Taga.

~28287 . - 1459989,
JEO0. 11G134.

14004 1.3
“11 25T ~ 101683 .
-3g428. 38124,
BIKTL . HOBIOAT,
8878, 4839,

- 10T ESa . 1TIED.
1458, tTATII,
1490 . 483102
0830 €217
3821, 73040,

7308, 292338,
139%, 210249,
22874. 328507
LEL RN IS,
19021, 83191,
21658 . srseeT,
11952, 7AR23T.
J4Q20 . *40330.
«278792, 197696
Tae%E, t182364
TasEE. t193082.
ESO77T. SH7E2R,
46343 2485296,
41469, 532396,
43870, 408700
Lo FEN 809703,
63158, 581700,
22659, 384373,
34478, AG0TREG .
3060 434803 .
t9998 . AQGES0.
a4 168, 354304
22446, S8R9,
229%. 1TTRAS.
ABEAD . 160844
HETS. 42440%,
A0HAS . 242387,
2132%. 219E1S,
4928 249637,
3oaa. it L AR
FLLEN 38457,
TE4S. -25689%.
~%T2%. 1724086,
-62624. - tBOS9E.

12634, JEQ88%.

~—T4AOW LTVS




Parker Dam to Imperial Dam
Salt Model

Sait Load Below Parker Dam

TEAR JAN FE8 MAR api Y GUN JUL LG SER ocT Oy DEC TOTAL

83T QOS84T €060,  ABERTY BI4842, 482980 £099348, LTI 24863 ¢, 287135, 378, 448805, 233008. S$194€18,

1938 A%3%B4. I93ITE. 810199 812324 509513, 405589 9081, 329404 . 298707 155 148 237143, AGEGYS . 457798).

F937 28247 «a% 146, B34, LIXFL TS SEETLE . STGS 8. 891703, SE2462 . SEAGAN . 47207% kLTELS B IS 1INE. BIEQ190.

$R38 3418622, JJNG0.  SOI3IF. 81517, 564485 502997 . 96974, 87813, £i11.0 Lo $0I390. IETI0A . 335678, STRI0TE,

939 494278, 1371045, SRTA0T. 611229, 594249, S2396E8.  E78V00. GETOO gaagse. ki i N STHSY . TOOTRE.  ATBI0NN,

1940 T29181. 448510, LA%SAL, 90870, 456291, S44032, 893547, _ 684889, TIAEI7. 857898 . TR%aTYE. 913086, BIL1O84

1941 GIWEAT.  GIGIGM.  FS46%A. 861296, 322080 1E0TOHG.  FOTATG. 128560,  t49TA40.  1SUIIC0. 844450, Z123680. 15801NET,

1942 2133TI0. 48I000. 4TIOEC.  1I4TISO. tG6QIEBO, 1551380, 1201480, S4 1707 . TITINGQ, 836946, 1030%90Q. 1079570, 15764283,

1943 4980,  S38480. BEFE 4. 32405, 37902, R0, FTTAOG, OIS FORA00 ., 108700, $39830.  HOTOSTO. 11099328

1944 H1IBS00, 1925160, 1249120, 1140730, 1093820 FTITTA. PRI2H0. H102080. PHHA60.  10IESLQ.  1OITIMO.  11ISTAD. 2GEOBAS.

1948 11 H4B40,  F6S%10. 1158080, GI5%524 . 11330, G1030%. 4393960, 833270, TRO], 882300 92040 FEH100. 106TITI.

1948 400,  IBSEAD.  RAD24G. EL i RN 820907, G9ITES . 129004 S4J204 . BEAI9T, [ 1+ BE Ti78326. TRIO0.  e3TIISN. -
1947 S6E99T7. 827172, BEI224. 773090, 235851, BAINOA S18874 . S56704 302670. 781124, 785339, SEQTI0.  9US42EH.
1548 11136800, tORT200. 0A7ITO. FIGICN. 10460, 919770, 997200. 277540, 227128, TRYABO. TEISIT. QITRIC. L 14703TN,
1949 SO9UR10. 013200, 028240. S82080. 1031730, E21%89. s47 191, 450920 F92470. 18400 . TYA4T0, E36320. 11144890,
1950 S28B00. HBOS00. 1O15560. 8T8 1% IIA0L0 TEIOBT. TEIRIS, S99468 BR1276. BE0022 . 471279, 495508, S0DRTTT.
1951 ABGTETY. 45T, S3BE40. B80494 . BOTTIG, 775820, 259859 . BAQBLDY A3B416, 8280 S04450. LI EL LRI il
Y952 1004640, 1009280, 1267360, 1198000, 19708%C. 1248080, 138700, 110t600. 10TOCI0, GITR40, AT 299070, tITIBOG.
1953  B14840, 246800, 51570, 141533, E78484. BTU152, 272770, 908 160, BI48%. . S4%I%4, 483864 51841, 9159933,
1954  4ASS92. 561765, €T2TYE. TAZE9E . F2INS0. $29044 FI0000, §rIa88, TOU230. $98028 S99628. §19460, 2788357,
fa%5 897205, 4Ta272. TiTEN0. TRON1G. BOTHAC. SIR1TR. 1089 T4D. IIBORT T4I0AE, SIN%986 . 406340 3¢1TED.  BALGROT.
9%6  ISQI0N.  L0FINO.  TOUIOE. TEROTE. 737770, 281316, $77%8. 922096 738988, LELLELN 89842, IT10NS.  TTOYSNA.
98T 279230, 194031, 653680, T9T7IIS. TOI0NO, da8832 944036, 849264 487509 513060 BO4 121, 1048200, 2302038
TEE 12U%000. BIS46%. 122I9%0. 1188370, B81310. 134182, 99972, TITM4, 292371, LEFRE LN 271852, 619965, 9642879
A5 S68%12. 492190, ST9S00. TOB9AS, S21018. 709330, 427664 . 191313, 459322 AG8636 340284 . J407¢5.  B8I71%87.
1980  2AXOY 14, JAASIE.  K3QT4T TOA8T 4. 451376 191370, LEAMET B TH1200. 5690686 . 426039 . ISTANC. 293293, 6822273,
1961  J40Q48. 412321, S85IATI. S66540. 582700, 7731450, B36907. 68002, 587830, 374738, JOO 147 1ASE56. 481018
1967 J10341.  JaTH4B.  SS0480. TC2LA0. 6G5A20. TR 00. A5HAAT SI12984. B2ETTY. 4GSR0, 471174, FBE5Q0. 6940491
1963 49500,  4STIO0. 727383, 483397, aas48s, 738190, ESATIS. TA4926, 273391 385704 . 204 194, I72T8S.  GRBA19ET.
1964 048, 4D T480.  BEZa9r $936GA4 . S502%52. 704800, B2080). THAIAL0 ., SesT2E. Jeq8u2. 282904, 148000, §236639.
965 293294, 423000, 653432, £15860, s46387. ITID, 922051 . 938360 . BATZAS, 427794 . 243110, IREBES.  S781366,
E96E 12R480. 429415, 32428, TRTIG44, TEBIC. 485248, 9EITHY. A88392. S2%736 J4 1472, 254800 F10%994. 10489,
967 94782,  43007. S5ITS4. 496134 . E2%432. 1328%86, 7RI, TIANE. 4TREG Y A12837. 229844 . 82977, S1T1370.
1968 J79437. 00929, 632329 480817, 807155 LLLRLT 148210, £89023, 70884, 396349 2068194, 312787, 63297am.
1969 286407, 475890,  TO2985. 133768, 69838, TOB1ER, T8TETE. 125574, 483180, 411086 . 226692 . 16525, H529635.
970 ITTYSS, 459682, GE8TIN. 780269 . G7THTHE, 126901, TR0, 1Y E 538334, 487338, F16006 ., INTEIZ. GE44ARES.
1971 JEPR2T. SO0IAZ. rU24ms. AR GRI6 14 TH50329. 855050, 703820, LERIs AN 453072 FINE2T . IBBIO2.  Ti4pass
1972 I8A3QY. 13629,  TUS4ET. 304829, 713613 6957 13, 27%120. BI4S1G, 582098 . 221463, 274366 . IVEBI6.  sHOGYES.
1973 JSA83&. 24818, . TETTYY. LI T~ §72943. 237394, 733381, 831123, AT4383, 300335 JAGITE.  BTSIEN0.
1974 239815, 4TIR06. ARINES. 38285, TI2427, TRRGHE 8391%4 . TERLOS . s48201. ITOSN 289440, IOBLED . SBI0926.
1975 IBITIT.  4ABIB4 . BTE200. 148630, 739008 . 655048 TRAOIS . 13IRI0C. BOKIES 487440, 226898 . BT IS, GAATS1D
1976 3860, 346274, TYI088. TAQZSE. BSHG20 . BISHA4 T5002%. 92332 ITEO00 . JI2G416. 23n988 2048, 5365092
19T 247 t44. 4GSR0, SALtre. THIICA . EO626T 99876 479704, L T2 423476 . 323484 270814, IOBAAE. ERAZSTO.
1978 131237, 189954, A3ETIZ, Tagssy, L 2R3 T VTS, [ Rck23-{ 0 TIQUES . £32820. 334G, TDES08 | 281997 . &SOO8
1976 45728, 219970, S2%494. FAT29S. 2 3L TH AT270O8 . 950394 - 70012, saatin. ATH94G I3 184 JT1268.  EIQE290.
1980 298018,  I7ATTE.  $99840. 10&TITO. FOG160. 1 tIUSS0.  II4WI0. 1182360 981800 . 1TV 4G, 82499 . TEATOO. 10397154,
190t 462400, 462978, S9TOO00. 869300, 65438 TE 124 594300, BA6048, 535610, F18250. 262976, 2892%4 . TONL 182
1982 333788, ATTISQ. 430403, FOO&48 S18260. 829343, TR0, 12384, 47944Y . 372097 225428 IWETRE.  S13G187.

AVERAGES "

SH2964.  SRBANT.  Te9a27. TSI TT4T98. 812649, ABIBGT . TRIANTS . SE8GON . 481148, ARTRYS, S30B8E,  B1A4047.

MONTHLY PERUENTAGES -
5.9 T.2 9.4 9.8 9.5 4.9 0.4 3.8 5.0 &3 L 6.8
THE AVERAGE ANMUAL INFLOW FOR THE PERIQD 93% 10 (982 IS 3184017, TONS o

_ 7-16 -/
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JAN

Parker Dam and Government Camp Consumptive Use
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14,
TONS

\LB
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12.4

MONTHLY PERCENTAGES

AVERAGES
THE AVERAGE ANNUAL INFLOW FOR THE PERIDD 1938 7O 1982 IS




in

Barker Dam
z

4
alt Model

Town of Parker

to Imperial Dam

Consumptive Use

YEAR
193%
193¢
1937
19354
1939
1945
i T3
1943
1943
1944
1945
1946
1947
1948
1949
1980
9%
+98%
983
te54
1935
1956
1957
1958
1958
1980
196¢
1962
1963
1964
1985
1966
987
1988
1969
1910
oty
1972
13
1974
1§78
976
877
1978
1979
1980
19814
1942

JAN #E3
a. a
<. ]
a. fu]
. Q
c. s}
a. o
a. [+]
16. 18
15, 1%
4 18
16, 18
15, 17,
15, 17.
17. 17
18, 17
18, i7
18. 19
18. 0.
14 LD
% 0.
21 22.
26 ..
6. 8.
24 28
2 d1.
2t 22.
24 LN
3s. 8,
27. 39,
8. T4
88, 62,
18, 2t.
23. 23.
20. 0.
i2. 23,
P 27,
34. 9.
12, ks
35, 5.
38, 47,
8. 49,
8. %3,
L+ B L3
38 33
i A%,
LN .
1. 82,
50, 53

AVERAGES
¥ Fi

LT APR ay R
o4 G. [+] Q.
Q [+ o Q.
o [+ ¥ [+ 2.
o Q. & C.
o . . a.
L+ o Q. G,
Q [+ 8 . [+
0 3. 3 &G,
e} 3. 33. 02
Fiv 5. J4. 42
21 s, 34 A4
i . 23 a1
22 4. 38, 4%
2 8, 3.3 a4
e 28, 42 43
at 18, 36 44
23 2. 39 47
24 %, 2 50
24 30. 41 %0.
% 8. 43 54
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APPENDIX 8
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CONSUMPTIVE USE OF THE PALO VERDE IRRIGATION DISTRICT {PVID}

Actual data for total diversions and returns for PVID are published in the
Decree Accounting records for the period 1964-1982. The consumptive use of
PVID is also published for 1939 and 1940 in Water Supply Paper 839 by the
USGS. Before 1964 only total diversions have been continuously recorded back
to 1925.

The return flow from PVID utilizes a wasteway and an outfall drain. The outfall
drain flows are known for the period 1949 to 1959 and the wasteway flows are
known for the period 1925 to 1940. From 1941 to 1958 the USGCS estimated the
wasteway flows to be 10 percent of the total diversion. Wasteway flows for the
period 1949 to 1959 were calculated as 10 percent of the diversion and added to
the outfall drain values for the same period to yield a complete return flow.
From this return flow a consumptive use for the period 1949 to 1959 was
calculated as shown below:

Consumptive Total Cutfall © 10 percent of
Use = Diversion -~ Drain - Total Diversion
(1949-1959)

For the water year 1940 both the wasteway and outfall drain. flows were
recorded. In this year the outfall drain showed to be 250 percent of the
wasteway flow. This percentage was applied to all recorded wasteway flows from
1922 to 1923 and 1925 to 1940. From this data consumptive use for the periods
1922 to 1923 and 1925 to 1940 was calculated as shown below:

Consumptive Total Wasteway 250 percent
Use = Diversion - Flows - Wasteway Flows

The ratio of consumptive uses to total diversions for the years described above
were plotted (Figure 1). A line was hand fitted to these points {also shown in
Figure 1). The consumptive use to diversion ratio defined by this line was
applied to diversion data to compute consumptive use for the 1935 to 1963 period
to provide a consistent estimate of consumptive use,

The consumptive use data generated from Figure 1 were annual data. These

were reduced to monthly data from the average monthly consumptive use
percentages from the Decree Accounting data shown in Table 1.
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TABLE 1
PVID AVERAGE MONTHLY DISTRIBUTION OF CONSUMPIIVE USE

{ac-ft}
1964-80 Percent of ~
Month Average Annual

January 5,210 1.3
February 26,950 6.5
March 38,77¢ 2.3
April 49,500 11.9
May 51,196 12.3
June 57,190 13.8
July 68,630 16.5
August 52,470 12.5
September 36,250 8.7
‘October 11,770 2.8
November 11,110 2.7
December 6,510 1.6
Annual 415,550 100.0
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Aggendix 2

O FROM ACTUAL MEASUREMENTS (DECREE ACCOUNTING}
BEST DAIA
a0 ] WASTEWAY FLOWS ASSLUMED AT 10% QF TD, OTHER
‘1 o FLOWS MEASURED
&& A OUTPALL DRAIN FLOWS ASSUMED AT 230% OF WASTE-
WAY HOWS - WORST DATA
a aa CSD ) FAOM USGS RECORDS, WSP i99
70 - a

CU/ID {%)

30 Y Y
Woe 190 1920 1930 1940 ) el 1970 0
YEARS

PVID Censumptive Use/Total Diversions

g vs. Time in Years

FIGURE 1

8-3



Appendix 9

PVID SALT LOADING
CRIR SALT RETENTION
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APPENDIX ¢

PVID AND COLCRADO RIVER INDIAN RESERVATION (CRIR)
SALT PICKUP AND SALT RETENTION

Salt pickup calculations for the PVID and the salt retention calculations for the
CRIR were done on a mass balance basis for the 1971 to 1979 time frame. This
information was then extrapolated back to cover the 1935 to 1970 time frame,

The inflow for the PVID is the Palo Verde Canal. The outflow is the sum of the
PVID returns above Taylor Ferry, and the PVID returns below Taylor Ferry.

The inflow for the CRIR is the Headgate Rock Dam diversions. The outflow is
the sum of the Gardner Wasteway, the Poston Wasteway and Drain, the Levee
Drain and the Lower Main Drain.

The most comprehensive compiled data for the Colorade Indian Reservation and
the Palo Verde lrrigation District were supplied by Reclamation data for the ISSP
for calendar years 1971 to 1979. Data were expressed in monthly and annual
tons. Salt data, compiled from other sources for the period prior to 1971, were
not complete enough to be used. Acreage data for the years 1935 to 1979 for
the CRIR were supplied by the Bureau of Indian Affairs. Acreage data of the
same period for the PVID were supplied by the Palo Verde lrrigation District.
The annual salt loading, in tons, was divided by the irrigated acreages of the
corresponding years to yield salt loading, and in Figures 1 and 2 as tons/acre
vs. time (years) and a straight line was fitted through the data. For the CRIR
the value of salt retention decreased as the analysis moved backwards in time.
The fitted straight line was brought back to a value of zero tons per acre,
where there is no other data, which corresponds to an assumption of equilibrium
unless there is data to indicate otherwise. This assumption is used for all
irrigation projects along the Lower Colorado River. For the PVID the salt
loading increased as the analysis was moved backwards in time. Where no other
data were available a value of 2 tons per acre was used as described in Interiors
Progress Report No. 8 (1977, page 32). There is no evidence that an
equilibrium situation ever existed at the PVID (See Figures 3 and 4). Vaiues
for 1935 o 1970 were estimated from the graph (Figures 3 and 4) and multiplied
by the acreages for their specific years to put the data back into the unit of
tons. These data were annual data; thus it was necessary to determine monthly
percentages of the salt flow from the average monthly percentage distributions
calculated from the 1971 to 1979 data (Tables 1 and 2).
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TABLE 1
Palo Verde Irrigation District (PVID) Acreage and Salt Loading

Annual Salt Loading (Tons)

Year {Yearly Average) Acreage Tons/Acre

1971 156,350 91,595 1.71

1972 149,079 91,453 1.63

1973 155,075 91,582 1.69

1974 120,235 91,778 1.31

1975 142,233 91,784 1.55 N
1976 243,765 92,215 2.64 2
1977 168,760 92,121 1.83

1978 128,702 92,175 1.40

1979 49,543 92,3549 0.54

TABLE 2

Colorado River Indian Reservation (CRIR) Acreage and Salt Retention

8alt Retention {Toms)

Year {(Yearly Total Acreage Tons/Acre

1971 36,948 56,982 0.65

1972 -6,206 60,296 -0.10

1973 62,382 62,748 0.99

1974 45,281 66,003 0.69 .
1975 68,116 71,153 0.96 T
1976 9,354 ' 72,377 0.13 )
1977 $1,021 72,166 0.7

1978 38,178 75,405 0.5 )
1979 T4, 677 75,136 0.99 )
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Acre-foat

Consumptive

Contents

CRSM
CRSS -

Data Bose

Deata
Elemen?

Diversion -

Inflow

- Qutflow

Fieach Goins

Fiegressim :
Return Flow
Salinity

Salt

Salt Loed T~
Salt Pickup

Selr
Hefention

Storoge

Tans

GLOSSARY

_The quentity of weter reguired to caver one ccre to o depth of one foo! and is

equivalent to 43,560 cubic feet or about 326,000 gatlons.

The total amount of water taken up by vegetation for tronspiration ond evnpdmrion

. or the loss of water to the system from municipal end/or industrial vses.

Consumptive use is most often expressed os the user's diversion minus the user's
return flow to o streom or other body of water,

The sutfoce storoge of o loke or resecvoir, vsvelly given as end-of-month value

in acre-feet. ‘
Colorade River Simulation Modal,

Colorade River Simulation Systém, containing the CRSM, all periphcmf programs
and data bases necessary for the computer modeling of the Colerado River.

A collection of data which deseribe the physical charocter of a system. -

A specific-panion or collection of dota within o data base which describe a unique

characteristic of the system, such as a diversien, return, or steroge in'a reservoir.

“The totol amount of water ar salt withdtawn from the system.

Water or salt which entats the system from a source not acssocioted with a

" withdrawal, i.e., not a return flow.

-2 Milligrams pér liter. -

Water ot salt which leoves the system and does not return, Le., on export.

The residucls of flow and salt ofter oli Identifioble sources and'sinl'{srhiz‘v;au been
eccounted for. A reach gainis ossocicted with ¢ plus {+) sign or no sign, ond
o reach loss is associated with ¢ negative (-} sign.

A mathemctichi relationship hetwaen two of more sets of data, not necessarily
based on a quentified physicol relatienship. * : o

The return to the system of the unusad portion of ¢ diversion.
The sum of the dissolved solids concentrated in water, either by ev_uporgﬂon,
or by sum of constituents, expressed os ports per million, tons per acre-foot,
or milligrams per liter. -

The total mass of dissolved solids in water, either by svoporation or by sum of
constituents, expressed in units of tons. .

Total quantity {weight) of salts flowing past ¢ given point in the river system
during a given time. The load is coleuloted as @ function of concentration ond
discharge. :

The amount of additional sait introduced into the river system over ond above

the omount of salt diverted, e, salt diverted minus salt retucned. Expressed

In tons of tons per ocve of irrigoted lond,

The same os solt pickup, with the exception that the aigabroic sign Is opposite,
j.e., solt vetention is - sait pickup.

Sea Contents,

A unit of welght used to deseribe the rotel weight {moss) af duslved sotids I watar.




