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INTRODUCTION

The Colorado River Simulation System uses adjusted historical
flow and salt loads among its inputs to project future flow and
salinity concentrations of the Colorado River System. These
adjusted historical flow and salt load input files are updated
every few years as more historical data becomes available. The
data updates are performed and published separately for the Upper
and Lower Colorado Basins.

The original database report, entitled "Hydrology Data Base
Lower Colorado Region (Lees Ferry to Imperial Dam)"™, May 1985,
documents the methods first used to compute the flow and salt
loads in the Lower Basin. This report should be consulted for
initial background information on the development of the
database. The original database covered data through December
1582,

A subsequent review and update of the database was conducted to
cover the period through September 1986 and was documented in a
brief report dated May 1988.

This report will document changes that were made at that time as
well as those which have been made for the latest review and
update of the database. This covers the period of record through
December 1990,

For each station's data, comparisons were made among the original
database file, the interim data compiled through 1986, and an
outside source for the data in order to identify any
digcrepancies. an attempt was made wherever possible to recreate
any generated data by using the same methods, coefficients, and
source data as in the previous database versions. Some of the
data thus researched or calculated was found to have varying
levels of differences when compared to previously used values.
The following sections describe the reviewing and updating
procedures in detail along with any resulting changes on a reach
by reach basis.

The 5 reaches are:

1. Lees Ferry to Grand Canyon
2. Grand Canyon to Hoover Dam
3. Hoover Dam to Davis Dam
4. Davis Dam to Parker Dam
5. Parker Dam to Imperial Danm

** Note on United States Geological Survey (USGS) Data -

USGS data files for many of the database components were provided
by the Lower Colorado Regional Office. When compared to existing
database values, it was apparent that these USGS figures had been

b
ok



rounded and that the previous database figures came from a
different USGS source. In most cases, the differences between
the USGS and database values were very small (less than 1
percent) and were attributed to the rounding procedure. Under
the assumption that they were correct, the more precise values
from previous database files were kept. Wherever the difference
was greater than 1 percent however, the provided USGS value was
taken to be more correct.

** Note on Provisional Data

Much of the data collected for 1990 and salt load data for 1989
is still regarded as provisional by the suppliers, and therefore
it is generally not included in any calculations of averages or
determinations of monthly distributions from annual values.

*#% Data taken from the Compilation of Records in Accordance with
Article V of the Decree of the Supreme Court of the United States
in Arizona v. California, March 9, 1964, will be referred to as
taArticle V data' in this report.

i
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Q_GRAND CANYON - oW

The monthly flow gains as acre-feet for the lees Ferry to Grand
Canyon reach for the period January 1923 through December 1990
were computed by :

+ Colorado River near Grand Canyon, AZ

- Colorado River at Lees Ferry, AZ

- Inflow - Paria River at Lees Ferry, AZ

- ow -~ t o ado Rive amero
= Flow Gains, Lees Ferry to Grand Canyon

Blue Springs was removed from the gains calculations since CRSS
does not use it as an inflow station.

Colorado River near Grand Canyon -~ USGS data begins in 1923.
Minor corrections were made for previocus data entry errors. USGS
data was substituted for 1985 and 1986 where existing database
values differed from USGS values by more than 1 percent, and
additional years of data were added to update through 1990.

Colorado River at Lees Ferry - USGS data begins in 1922.
February values were corrected for leap years ~ this data was
originally published by the USGS as cubic feet per second and
prior conversion to acre-feet per month did not account for leap

- years. USGS data was substituted for 1985 and 1986 where

existing database values differed from USGS values by more than 1
percent, and additional years of data were added to update
through 1990.

Paria River at Lees Perry - USGS data begins in 1924. Data prior
to this time periocd (1906-1923) was synthesized from monthly
regression equations using precipitation data at Tropic, Utah,
for the independent variable. Correlations were done on a
monthly basis, and the monthly flow equations are presented in
the report of May 1985. USGS data was added to update through
1990. Average annual inflow from the Paria River is 21,067 acre-
feet, with extreme values ranging from a maximum of 48,011 acre-~
feet to a minimum of 9,059 acre-feet.

Little Colorado River at Cameron - USGS data begins in 1947,
Original database values were corrected for leap years. Data for
1926-1947 was developed from regression equations using USGS data
for the Little Colorado River at Grand Falls gage as the
independent variable. Details of the regression are presented in
the May 1985 report. Data for 1906-1925 had been reported to be
generated by averaging the 1926-1982 data values. Recalculating
now for verification yielded different average values than those
in the original database though, and it is unclear which values
were indeed used to obtain these averages. New monthly averages
were computed using 1926-1989 values to provide data for 1905-
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1925. Also, existing data after 1981 was replaced with USGS data
due to differences of more than 1 percent., USGS data was added
to update the file through 1990. Average annual inflow from the
Little Colorado River is 193,480 acre-feet, with extreme values
ranging from a maximum of 642,956 acre~feet to a minimum of
19,273 acre-feet.

Monthly Flow Gains - Previously, monthly average values of 1963~
1982 data were used for the period 1905-1962. Changing flow
regime caused by the upstream formation of Lake Powell had been
cited for using the 1963-1982 averages, but it is unclear what
relation this has to reach gain computations. As was done for
the interim update, monthly flow gains were computed for the
period 1923 to 1990, which is the longest common period of record
for the component stations. Monthly flow gains for 1905-1922
were calculated as averages of 1923-1989 data values. The
average annual flow gain from Lees Ferry to Grand Canyon is
128,279 acre~feet, with the extreme values ranging from a maximum
of 818 620 acrevfeet to a minimum of -334,720 acre-feet.

LEES F CANYON - SALT

The monthly salt gains as tons per month for the Lees Ferry to
Grand Canyon reach for the period January 1923 through December
1990 were computed by :

+ Colorado River near Grand Canyon, AZ

- Celorade River at Lees Ferry, AZ

- Inflow -~ Paria River at Lees Ferry, AZ

- Inflow -~ Little Colorado River at Cameron, AZ

= Salt Gains, Lees Ferry to Grand Canyon

Colorado River Near Grand Canyon - monthly salt tonnage was
updated for the period 1941 through 1989 from "Quality of Water
Colorado River Basin Progress Report No. 15". Data for 1990 was
unavailable, so provisional data was derived by multiplying the
1989 salt/flow ratio by the 1990 flow values.

Colorado River at lLees Ferry - monthly salt tonnage was updated
for the period 1941 through 1989 from "Quality of Water Colorado
River Basin Progress Report No. 15.". Data for 1990 was computed
from linear interpolation of 6 USGS measurements of TDS by sum of
constituents. Daily flow values were used to compute daily salt
loads and these were summed to monthly totals., TDS values were
not available for October-~November-December, so TDS values from
1989 were used to calculate provisional data for these months.

Paria River at lLees Ferry - no EC or TDS data was available for
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1983-1990. Monthly salt tonnage was computed for this period
using the salt tonnage vs. flow relation (tons = 1.7378*AF ~ 454)
as presented in the May 1985 report to update the file through
1990. Average annual salt load inflow from the Paria River is
31,938 tons, with extreme values ranging from a maximum of 78,372
tons to a minimum of 10,504 tons.

Little Colorado River at Cameron - Salt load values were
recalculated for 1905-1982 by multiplying the new flow values by
the monthly salt to flow ratios as presented in the May 1985
report.

For the period 1983-1985, the monthly salt tonnage was computed
from log(TDS) vs log(Q) regressions of the form IDS=a*Q*b where Q
is the instantaneous discharge at the time of TDS sampling. The
relationship, based on 11 data pairs, was determined to be
TDS=776.4*%Q*~.1316 and had an r squared of only 0.17.

No EC or TIDS data was available for 1986-1990. For this period,
regression relationships for each month were developed from 1975-
1985 data for monthly salt tonnage vs. flow and these were used
to compute 1986-1950 data. The relationships and the
corresponding r-squared's are as follows:

Jan- In(tonnage) = 0.9496*%1n(Q) + 0.0584 r2=,993
Feb- tonnage = 0.4696*(Q) + 12.8 r2=.999
Mar- tonnage = 0.3936*%(Q) + 6.7 r2=.999
Apr- ln(tonnage) = 0.9350%1n(Q) + 0.49354 r2=,966
May- tonnage = 0.4331*%(Q) + 68.3 r2=.998
Jun- tonnage = 1.0402%(Q) - 0.28 r2=,999
Jul- In(tonnage) = 0.9546*1n(Q) + 0.08502 r2=.997
Aug- In(tonnage} = 0.8470*1n(Q) + 1.030 r2=.,935
Sep- ln(tonnage) = 0.9539*1In(Q) + 0.0925 r2=,986
Oct~ In(tonnage) = 0.9352*1n(Q) + 0.0778 r2=,995
Nov- tonnage = 0.9522*%(Q) + 100.5 r2=.999
Dec- tonnage = 0.9496*%(Q) + 672.2 r2=_.995

Average annual salt load inflow from the Little Colorado River is
119,537 tons, with extreme values ranging from a maximum of
388,948 tons to a minimum of 15,196 tons.

Monthly 8alt Gains - for the period 1905 through 1922 the salt
locad gains are the monthly averages of 1923-1988 values instead
of the 1963-1982 monthly averages of the original database. 1989
values were not included in the computation because Progress
Report values for that year are still regarded as provisional.
The average annual salt load gain from Lees Ferry to Grand Canyon
is 886,484 tons, with extreme values ranging from 1,946,108 tons
to a minimum of -1,082,123 tons.



GRAND C Q OOYER D - FLOW

The monthly flow gains as acre~feet for the Grand Canyon to
Hoover Dam reach for the period January 1923 through December
1990 were computed by:

Colerado River below Hoover Dam, NV-AZ i

Colorado River at Grand Canyon, AZ

Inflow - Virgin River at Littlefield, AZ

Pumping Returns

Pumping from Lake Mead

Change in Lake Mead Storage

Change in Lake Mead Bank Storage -
Evaporation from Lake Mead : N

= Flow Gains, Grand Canyon to Hoover Dam

+ 44+ 1+

+

Las Vegas Wash near Boulder City was deleted from the gains
calculations since CRSS does not use it as an inflow station.
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Colorado River Below Hoover Dam - USGS data begins in 1934.
Corrections were made for leap years. Flow data for 1505-1933
had been synthesized from Willow Beach flow data for the original
database. USGS data was substituted for 1985 and 1986 where
existing database values differed from USGS values by more than 1
percent, and additional years of data were added to update
through 1990.

5
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Colorado River near Grand Canyon ~ USGS data begins in 1923.

Minor corrections were made for previous data entry errors. USGS
data was substituted for 1985 and 1986 where existing database i
values differed from USGS values by more than 1 percent, and “f
additional vears of data were added to update through 1990. -

Inflow from Virgin River - USGS data begins in 1930. Data for
1910~-1929 is generated from a regression relationship which is
documented in the 1985 report. 1905-1909% data values are
averages of 1910-1982 monthly values. USGS data was substituted
for 1985 and 1986 data, and additional years of data were added
to update through 1990. Average annual inflow from the Virgin
River is 189,101 acre-feet, with extreme values ranging from a
maximum of 506,430 acre-~feet to a minimum of 73,181 acre-feet.

Pumping from Lake Mead was computed from Article V data by
totaling the historical diversions of the following 10 diverters:

Robert B. Griffith Project

Basic Management Inc.

Nevada State Dept. of Fish and Game

Pacific Coast Building Products

ILas Vegas Valley Water District

Boulder City

Lake Mead National Recreation Area

&



City of Henderson

City of North Las Vegas

Nellis Air Force Base
Article V data was available for 1564-1390, although each of
these diversions had varying and discontinuous periods of record
within that time period. The computed data values were larger
than those in the previous database by an average of 4% for the
years 1964-1970 and by an average of 16% after 1970. Originally,
this data had been compiled from USGS water supply papers for
"Lake Mead at Hoover Dam", but it is felt that the Article V data
is a more accurate reflection of water use. Previous database
values will still be used for years prior to 1964 before Article
V data is available.

Pumping Returns to Lake Mead ~ were retrieved from Article V data
in the form of Las Vegas Wash return flows for the period 1976~
1990. Previously, the returns had been calculated from monthly
pumpage using a regression based formula, but the data developed
in this way did not match well with the existing Article V Las
Vegas Wash return flow data.

To develop new data for the years prior to 1976, a new regression
relationship was developed with Las Vegas Wash return flows and
Article V pumping data for 1976-1990. An attempt was made to
correlate monthly data, but this gave an r squared of only 0.53.
A relationship between total annual pumping and returns gave a
more acceptable r squared of .901. This equation is:

(returns = ,470913%pumpage - 15211.3).

This relationship was used to generate annual total return values
for all years for which there are pumping records. These
generated values become negative in years before 1968, indicating
that pumping before 1968 was not sufficient to contribute to
return flow. The annual totals for 1968-1975 were distributed
monthly according to the average monthly percentages calculated
from existing Las Vegas Wash return flow data.

Change in Lake Mead Storage - was calculated from USGS data
files of Lake Mead contents for which the period of record began
in 1941. Several data entry errors were noticed and corrected.
A few of these were quite large. Bank storage is assumed to be
6.5 percent of surface storage, so a revised change in bank
storage file was calculated as (.065) x (change in surface
storage). Data from the original database file was used for the
years 1935-1940.

Evaporation from Lake Mead -~ historical monthly surface areas
were calculated from storage data using the CRSS method and
current EQURES card values for the polynomials which describe the
content-elevation-area relationship. These surface areas were
multiplied by CRSS monthly evaporation coefficients to calculate
total monthly evaporation. The calculated values were larger
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than those in previous database files by an average of 1.5
percent with some differences as high as 5.7 percent. The
previous database files had used the same evaporation
coefficients, but their source of surface area data was not
presented. This would be the cause of the differences. It was
decided that using the CRSS method for determining surface areas
is well justified, and the recalculated values were used for the
new file. Data from the original database file was used for the
years 1935-1640.

Monthly Flow Gains - were calculated for the period 1923-1990
which is the longest common period of record for the component
stations. Monthly averages of 1923-~1989 data were used for the
period 1905-1922. (As discussed earlier, the original database
used monthly averages of 1963-1982 data for the period 1905-
1962.) The average annual flow gain from Grand Canyon to Hoover
Dam is 314,579 acre~feet, with extreme values ranging from
1,031,501 acre—-feet to -213,523 acre-feet.

GRAND CANYON TO HOOVER DAM « SALT

The monthly salt gains as tons per month for the Grand Canyon to
Hoover Dam reach for the period January 1923 through December
1990 were computed by:

Colorado River below Hoover Dam, NV-AZ
Colorado River at Grand Canyon, AZ
Inflow - Virgin River at Littlefield, AZ
Change in Lake Mead Storage

Change in lLake Mead Bank Storage

Salt Gains, Grand Canyon to Hoover Dam

+ 4+ 1+

It

Colorado River Balow Hoover Dam - monthly salt tonnage was
updated for the period 1941 through 1989 from "Quality of Water
Colorado River Basin Progress Report No. 15". Data for 1990 was
computed from linear interpclation of 6 measurements of TDS by
sum of constituents. Daily flow values were used to compute
daily salt loads and these were summed to monthly totals.

Neither daily flow nor TDS data were available for October-
November-December. 1989 monthly average interpclated TDS values
were used with the total monthly flow tc compute provisional data
for this period.

Colorado River Near Grand Canyon ~ monthly salt tonnage was
updated for the period 1941 through 1989 from "Quality of Water
Colorado River Basin Progress Report No. 15". Data for 1950 was
unavailable, so provisional data was derived by multiplying the
1989 salt/flow ratio by the 1930 flow values.

8
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Virgin River at Littlefield - monthly salt tonnage was updated
for the period 1941 through 1989 from "Quality of Water Colorado
River Basin Progress Report No. 15". USGS Water Quality Data was
available for part of 1990, and a regression relationship was
developed between instantaneous flow (Q) and TDS as tons per
acre~foot. However when these results were graphed along with
other historical data, they did not appear to be realistic. Salt
load data for this year was therefore computed by monthly
regression relationships developed from 1979-1989 data for
monthly salt tonnage vs. flow. The relationships and the
corresponding r-squared's are as follows:

In(Q) + 6.15 r2

Jan - In{tonnage} = 0.4473 =* = .947
Feb - tonnage = 1.0436 * Q + 17424 r2 = ,599
Mar - tonnage = 0.9474 * Q + 20610 r2 = .985
Apr ~ In(tonnage) = 0.5577 * 1n(Q) + 4.833 rZ2 = .936
May =~ In(tonnage) = 0.5058 * 1ln(Q) + 5.469 r2 = .878
Jun - In(tonnage) = 0.5438 * 1n(Q) + 5.056 r2 = ,981
Jul - tonnage = 2.530 * Q + 3423 r2 = .966
Aug - In(tonnage) = 0.7002 * 1n(Q) + 3.751 r2 = ,904
Sep - ln(tonnage) = 0.8288 * 1n(Q) + 2.609 r2 = .944
Oct - In(tonnage) = 0.6556 * 1n(Q) + 4.1918 r2 = ,.841
Nov - In(tonnage) = 0.6454 * 1n(Q) + 4.2673 r2z = ,938
Dec - tonnage = 1.429 * Q + 14092 r2 = ,935

Average annual salt load inflow from the Virgin River is 402,256
tons, with extreme values ranging from a maximum of 907,577 tons
to a minimum of 223,050 tons. .

Change in Lake Mead Salt 8torage and Bank Balt Storage - were
calculated as the monthly Change in Storage or Bank Storage in
acre-feet multiplied by the monthly salt lcad/flow ratio in tons
per acre~foot for the Colorado River below Hoover Dam.

Monthly Balt Gains - were calculated for the period 1923-1990.
Monthly averages of 1923-1988 data were used for the period 1905~
1922. 1989 values were not included in the computation because
Progress Report values for that year are still regarded as
provisional. The average annual salt load gain from Grand Canyocn
to Hoover Dam is 712,613 tons, with extreme values ranging from a
maximum of 5,764,559 tons to a minimum of -2,085,474 tons.



HOOVER DAM TO DAVI® DAM - FLOW

The monthly flow gains as acre~feet for the Hoover Dam to Davis
Dam reach for the period January 1935 through December 1990 were
computed by:

+ Colorado River below Davis Dam, NV-AZ

Colorado River below Hoover Dam, NV-AZ

Davis Dam Government Camp Consumptive Use

Lake Mead National Recreation Area Consumptive Use
Change in Lake Mohave Storage :

+ Evaporation from Lake Mchave

= Flow Gains, Hoover Dam to Davis Dam

+ 4+ 4

The data for Other Article V Consumptive Uses for Nevada was in
this reach in the original database files. They were moved to
the Davis Dam to Parker Dam reach for the interim update.

Colorado River below Davis Dam -~ USGS data begins in 1950. The
original database contained data for 1935-1949 which was
synthesized by regression using Topock and Davis gages as
indipendent variables for the periocd 1950-1982. In the interim
update the credibility of this relationship was questioned since
the flow values it had generated seemed unrealistically large. A
new regression relationship was calculated using a different
period of record, 1951-1960, for the independent variables
(excluding years after a channel had been dredged in the area) to
generate acceptable values. This revised data will be maintained
for the years 1935-1949., USGS data was substituted for the vears
1950,1985, and 1986 where existing database values differed from
USGS values by more than 1 percent, and additional years of data
were added to update through 1990.

Colorado River Below Hoover Dam - USGS data begins in 1934.
Corrections were made for leap years. Flow data for 1905-1933
had been synthesized from Willow Beach flow data for the original
database. USGS data was substituted for 1985 and 1986 where
existing database values differed from USGS values by more than 1
percent, and additional years of data were added to update
threugh 1990.

Davis Dam and Government Camp Consumptive Use - Article V data
began in 1972. A few minor data entry errors were corrected.

Lake Mead National Recreation Area (AZ) - Article V data began in
1964. A few minor data entry errors were corrected.

Change in Lake Mohave SBtorage - was calculated from USGS data
files of Lake Mohave contents for which the period of record
began in 1950. Four of the recalculated values were

significantly different from the corresponding values in the
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previous database file. USGS data was added to update through
1990.

Evaporation from Lake Mohave - historical monthly surface areas
were calculated from storage data using the CRSS method and
current EQURES card values for the polynomials which describe the
content-elevation~area relationship. These surface areas were
multiplied by CRSS monthly evaporation coefficients to calculate
total monthly evaporation. The recalculated data was found to be
very consistent with original database values with differences
averaging only .1 percent. The file was updated through 1990.

Monthly Flow Gains - As previously discussed, flow gains for the
original database were calculated for the period 1963-1982 and
monthly averages of that data were used for the 1905-1963 gains.
In the interim update, gains were calculated for 1951-1986, and
1951-1985 averages were used for the 1905-1950 gains. This was
apparently done out of concern for the reliability of the 1934-
1949 generated flow data for Colorado River at Davis Dam, even
~though that data had been significantly improved by a revised
regression relationship. :

For the current revision of the database, flow gains were
calculated for the period of record 1935~1990 which is common to
all of the component stations. Monthly averages of 1935-1989
data were used for 1905~1934. The average annual flow gain .from
Hoover Dam to Davis Dam is 117,176 acre-feet, with extreme values
ranging from a maximum of 521,187 acre-feet to a minimum of -
=-330,056 acre~feet. .

HOOVER DAM TO DAVIS DAM - SALT

The monthly salt gains as tons per month for the Hoover Dam to
Davis Dam reach for the period January 1935 through December 1990
were computed by:

+ Colorade River below Davis Dam, NV-AZ
- Colorado River below Hoover Dam, NV-AZ
+ _Change Lake have Stora

= Salt Gains, Hoover Dam to Davig Dam

Colorado River below Davis Dam ~ the documentation for the
interim database file through 1986 stated that the monthly salt
tonnage for this station had been updated by multiplying the new
flow values by the original monthly salt to flow ratios for each
month of each year. Examination of the two files revealed that
they were identical, however. The salt to flow ratios of the
original database files were therefore used with the currently
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revised flow data through 1982, and data from the interim file 3
was used for 1983-1985. USGS water guality data was not

available for the period 1986-1990, and therefore the salt locad

was computed using the regression relationship with the

salinities below Hoover Dam and below Parker Dam as derived for

the 1941-1969 period in the original database. This is

documented in the May 1985 report.

Colorado River Below Hoover Dam - monthly salt tonnage was
updated for the period 1941 through 1989 from "Quality of Water
Colorado River Basin Progress Report No. 15". Data for 1990 was
computed from linear interpolation of 6 measurements of TDS by
sum of constituents. Daily flow values were used to compute
daily salt loads and these were summed to monthly totals. o
Neither daily flow nor TDS data were available for October- 4
November-December. 1989 monthly average interpolated TDS values
were used with the total monthly flow to compute provisional data
for this period. '

Change in Salt storage of Lake Mohave ~ was computed by
multiplying the Change in Storage in acre-feet by the salt to 3
flow ratio of the Colorado River below Davis Dam. i

Monthly 8alt Gains - were calculated for the period 1935-1990.
Monthly averages of 1935-1988 data values were used for the
pericd 1905-1934. 1989 values were not included in the
computation because Progress Report values for that year are oy
still regarded as provisional. The average annual salt load gain =
from Hoover Dam to Davis Dam is 180,385 tons, with extreme values ot
ranging from a maximum of 845,990 tons to a minimum of
-382,996 tons.
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DAVIS DAM TO PARKER DAM -~ FLOW

The monthly flow gains as acre-feet for the Davis Dam to Parker
Dam reach for the period January 1935 to December 1990 were
computed by: ' '

Colorado River below Parker Dam, AZ-CA
Colorado River below Davis Dam, AZ-NV
Inflow from Bill Williams River below Alamo Dam, AZ
Other Article V Consumptive Uses in Nevada
Other Article V Consumptive Uses in Arizona
Other Article V Consumptive Uses in California
Five Newly Counted Consumptive Uses
Export to Mohave Steam Plant (Southern CA Edison)
Export to Central Arizona Project )
Arizona Mohave Indian Consumptive Use
California Mochave Indian Consumptive Use
Mohave Irrigation District Consumptive Use
City of Needles and San Bernardino County Consumptive Use
Lake Havasu Irrigation District Consumptive Use
Consumptive Uses Prior to 1964
Export to Metropolitan Water District
Export for Phreatophytes
Evaporation from Lake Havasu
;5 Change in Take Havasu Storage
- : Flow Gains, Davis Dam to Parker Dam

R A E o N I I

—

Colorado River below Parker Dam - USGS data begins in 1935. & USGS
data was substituted for 1985 and 1986 where existing database
values differed from USGS values by more than 1 percent, and
additional years of data were added to update through 1590.

fERc—
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Colorado River below Davis Dam - USGS data begins in 1950. The
original database contained data for 1935-1949 which was
synthesized by regression using the Topock Davis gages as
independent variables for the period 1950-~1982. In the interim
update the credibility of this relationship was questioned since
the flow values it had generated seemed unrealistically large. A
new regression relationship was calculated using a different
period of record, 1951-1960, for the independent variables
(excluding years after a channel had been dredged in the area) to
generate acceptable values. This revised data will be maintained
for the years 1935-1949., USGS data was substituted for the years
1950,1985, and 1986 where existing database values differed from
USGS values by more than 1 percent, and additional years of data
were added to update through 199%0.

Bill williams River below Alamo Dam - the original database used
USGS data for this station gage beginning in 1946. USGS data for
the Planet, AZ gage was used for the period 1914-1945, and
average values of 1914-1945 data were used for 1906-1913. A
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recalculation of these averages yielded values different from
those in the existing file. Currently, USGS data for the Alamo
Dam gage is available beginning in 1940, and except for the year
1940 this data matched the Planet, AZ data for the overlapping
period. Average values for 1905-1913 were recalculated from
1914-1939 Planet gage data. USGS data was substituted for the
years 1940, 1985 and 1986 where existing database values differed
from USGS values by more than 1 percent, and additional vears of
data were added to update through 1990. Average annual inflow
from the Bill Williams River is 104,138 acre~feet, with extreme
values ranging from a maximum of 580,285 acre-feet to a minimum
of 1,274 acre-~feet.

Other Article V Consumptive Uses for Nevada - Article V data was
available as yearly total consumptive use. These totals did not
always match the totals of the previous database files, which
appeared to have many years of repeated data. The years of file
data which were correct were used to determine average monthly
distribution ratios which were then applied to the Article Vv
yearly totals for the remaining years. The new file then is a
combination of previous correct data file entries and newly
calculated and updated values.

Other Article V Consumptive Uses for Arizona and California -
after close examination of previous database files for
'Miscellaheous' or 'Other’ consumptive use, it became apparent
that this data needed some revision. All of the Davis Dam to
Imperial Dam 'others' for Arizona had been counted in the Parker
to Imperial reach, while all of the Davis Dam to Imperial Dam
‘others' for California had been counted (sometimes twice) in the
Davis to Parker reach.

Working directly from the Article V records for each year, new
data files have now been compiled as 'Other Article V Consumptive
Uses' for each reach and each state separately.

For Arizona, any user north of the geographical reference T11N
was counted in the Davis to Parker reach and any user in or south
of that area was counted in the Parker to Inperial reach. For
California, Parker Dam is located on the line between T2N and
T3N, so any user in or north of T2N was counted in the Davis to
Parker reach and any user in or south of T3N was counted in the
Parker to Imperial reach.

Mohave Indian Consumptive Use (Arizona and California) -~ Article
V data begins in 1975 for both states. No changes to previous
database values were necessary. Monthly values for California
1987-1989 are averages from an annual total. Article Vv data was
added to both files to update through 1990.

Mobave Irrigation District Consumptive Use - Article V data
begins in 1964. No changes to previous database values were

14

z

7
iR




&
i
L

necessary. Article V data was added to update through 1990.

City of Needles and San Bernardino County Consumptive Use -
Article V data begins in 1964. Data in the previous database
file began in 1905, and these values (1905-~1963) were moved to
the file for Consumptive Uses Prior to 1964 in order to maintain
continuity with the structure of the other consumptive use files.
Examination of the existing data revealed the need for some
revigsions. 1969 data was total diversions rather than
consumptive use, 1982 data was repeated from 1981, and 1981, 85,
and 86 did not include San Bernardino County data. Article V
data was simply used for the entire new data file.

Lake Havasu Irrigation District - Article V data begins in 1969.
No changes to previous database values were necessary. Article V
data was added to update through 1990.

Miscellaneous Article V Consumptive Uses - These are five
diverters which were not included in previous database versions
but which are listed individually in the Article V reports. They
will now be included in the calculation of the reach gains.
' Diversion Name Record
Havasu National wildlife Refuge 1966~1990
Mchave Water Conservation District 1980-1990

Consolidated Water Utilities 1983-1990
Mohave County Parks 1985-1990
Bullhead City 1987-1990

Consumptive Use Prior to 1964 - Values for consumptive use for
the City of Needles prior to 1964 were moved (added) to this file
from the site specific file in an effort to maintain continuity
with the structure of the other consumptive use files.

Otherwise, no changes were made to previous database values.
These values had been derived from yearly crop records and
climatological data by using the Blaney Criddle formula to
estimate consumptive use. '

Export to Mohave Steam Plant (8CE) - Article V data begins in
1967. Five minor data entry corrections were made. Article V
data was added to update through 1990,

Export to Central Arizona Project - Data for this diversion
begins in 1985, The previous database files, USGS data, and
Article V data were each different from the other by a few
percentage points. Article V data will be used for the revised
database file.

Export to Metropolitan Water District - USGS data for this
diversion begins in 1939, The previous database files, USGS
data, and Article V data were each different from the other by a
few percentage points. Article V data will be used for the new
database file.



Export for Phreatophytes - these values were calculated from
historical acreage of native vegetation and climatological data
using the Blaney-Criddle formula for consumptive use. A detailed
description of the method and example calculations are presented
in the appendix. Significant changes were made to this data.

Changes in Lake Havasu S8torage -~ previous database values for the
years 1976 and 1977 and for eight other monthly values were found
to be in error and were replaced with values calculated from USGS
data. USGS data was added to update through 1990.

Evaporation from Lake Havasu - historical monthly surface areas
were calculated from storage data using the CRSS method and
current EQURES card values for the polynomials which describe the
content-elevation-area relationship. These surface areas were
multiplied by CRSS monthly evaporation coefficients to calculate
total monthly evaporation. The file was updated through 1990.
The calculated values were found to be quite different from those
in previous database files. It was decided that using the CRSS
method for determining surface areas is well justified, and the
recalculated values were used for the new file. -

Monthly ¥low Gains - were computed for the period 1935-1990.
Monthly averages of 1935-1989 data were used for the period 1905~
1934. There were some substantial differences relative to the
previous database in many individual monthly values due to the
changes in the consumptive use, Lake Havasu storage, and
evaporation data. These differences affected the calculations of
monthly averages, as did the inclusion of 1986-1989 data in the
average calculations. The average annual flow gain from Davis
Dam to Parker Dam is 87,237 acre-feet, with extreme values
ranging from a maximum of 454,981 acre-feet to a minimum of
-241,522 acre-feet. ~
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DAVIS DAM TO PARKER DAM ~ SALT

The monthly salt gains as tons per month for the Davis Dam to
Parker Dam reach for the period January 1935 to December 1990
were computed by:

Colorado River below Parker Dam, AZ-CA
Colorade River below Davis Dam, AZ-NV
Inflow from Bill Williams River below Alamo Dam, AZ
Export to Mochave Steam Plant (Southern CA Edison)
Export to Central Arizona Project
Export to Metropolitan Water District
Export for Phreatophytes
X v

B +++4+1 1+

a
Salt Gains, Davis Dam to Parker Dam

Colorado River below Parker Dam - monthly salt tonnage was

updated for the period 1941 through 1989 from "Quality of Water
Colorado River Basin Progress Report No. 15". 1990 values were
taken from Intensive Salinity Surveillance Program (ISSP) data.

Colorado River below Davis Dam - the documentation for the
interim database file through 1986 stated that the monthly salt
tonnage for this station had been updated by multiplying the new
flow values by the original monthly salt to flow ratios for .each
month of each year. Examination of the two files revealed ‘that
they were identical, however. The salt to flow ratios of the
original database files were therefore used with the currently
revised flow data through 1982, and data from the interim file
was used for 1983-1985. USGS water guality data was not
available for the period 1986-1990, and therefore the salt load
was computed using the regression relationship with the
salinities below Hoover Dam and below Parker Dam as derived for
the 1941-1969 period in the original database. This is
documented in the May 1985 report.

Bill williams River below Alamo Dam - Monthly salt tonnage for
the period 1983-1986 was computed for the interim update by 1
year moving log(TDS) vs log(Q) regressions with instantaneous
flow and TDS values retrieved from USGS data. The salt load was
computed daily using the mean daily discharge record and
regression relations. Daily salt load was summed for monthly
totals. Average annual salt lcad inflow from the Bill Williams
River is 47,241 tons, with extreme values ranging from a maximum
of 203,542 tons to a minimum of 983 tons.

No EC or TDS data was available for the period which followed.
Regression relationships for each month were developed from 1975-
1985 data for monthly salt tonnage vs. flow and these were used
to compute 1986-1990 data. The relationships and the
corresponding r-squared's are as follows:
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Jan - ln(tonnage) = 0.9404 * In(Q) + 0.044 r2 = .986
Feb -~ tonnage = 0.4166 * {Q + 315.84 r2 = .991
Mar - in(tonnage} = 0.896 * 1n{Q) + 0.279 rz = .983
Apr = In{tonnage) = 0.881 * 1n{(Q) + 0.395 r2 = ,981
May = tonnage = 0.35395 * Q + 278 r2 = .966
Jun ~ In(tonnage) = 0.911 * -1n(Q) + 0.168 r2 = .997
Jul - In(tonnage) = 0,912 *# 1In(Q) + 0.139 r2 = ,995
Aug - ln(tonnage) = 0.919 * 1In(Q) + 0.167 r2 = .996
Sep - In(tonnage} = 0.971 * 1In(Q) + 0.2075 r2 = .998
oct - ln(tonnage) = 0.906 * 1n(Q) + 0.469 r2 = .930
Nov - in(tonnage} = 0.913 * 1n(Q) + 0.382 r2 = .924
Dec - tonnage = 0.3905 * Q + 1049 r2 = .919

Export to Mohave Steam Plant - salt load values were calculated
as acre-feet of water exported * the salt load to flow ratio
below Davis Dam. '

Export to Central Arizona Project - salt load values were
calculated as acre-feet of water exported * the salt load to flow
ratio below Parker Dam,

Export for Phreatophytes - salt load values were calculated as
acre-feet of water exported * the salt load to flow ratios below
Parker Dan. '

Export to Metropolitan Water District - salt load values were
. calculated as acre~feet of water exported * the salt load to flow
ratios below Parker Dam. ' '

Change in Lake Havasu Salt S8torage - salt load values were
calculated as acre-feet of storage change * the salt load to flow
ratios below Parker Dam.

Monthly 8alt Gains - were calculated for the period 1935-199%0.
Monthly averages of 1935-1988 data values were used for the
periocd 1905-1934. 1989 values were not included in the
computation because Progress Report values for that year are
still regarded as provisional. The average annual salt load gain
from Davis Dam to Parker Dam is 2,210 tons, with extreme values
ranging from a maximum of 465,777 tons to a minimum of

-400,649 tons.
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PARKER DAM TO IMPERIAL DAM - FLOW

The monthly flow gains as acre-feet for the Parker Dam to
Imperial Dam reach for the period January 1935 to December 1990
were computed by:

Colorado River above Imperial Dam, AZ~CA
Colorado River below Parker Dam, AZ~CA
Cibola National Wildlife Refuge Consumptive Use
Palo Verde Irrigation District Consumptive Use
Colorado River Indian Reservation Consumptive Use
Imperial National Wildlife Refuge Consumptive Use
Town of Parker Consumptive Use
Parker Dam and Government Camp Consumptive Use
Two Newly Counted Consumptive Uses
Other Article V Consumptive Uses in Arizona
Other Article V Consumptive Uses in california

t fo eato '
= Flow Gains, Parker Dam to Imperial Dam

LR T R A Nt S SRS

Colorado River above Imperial Dam - USGS data is available for
1934-1942 and for 13976-~1990. For previous database files, data
for 1941-1980 was taken from Interior's Progress Report No. 11
(1983) . There were no significant differences between existing
data values and USGS values. USGS data was added to update ..
through 199%0. x

Colorade River below Parker Dam - USGS data begins in 1935. USGS
data was substituted for 1985 and 1986 where existing database
values differed from USGS values by more than 1 percent, and
additional years of data were added to update through 1990.

Cibola National Wildlife Refuge Consumptive Use ~ Article V data
begins in 1876. A few minor data entry errors were corrected
from the previous database file. Article V data was added to
update through 1990.

Palo Verde Irrigation District Consumptive Use - Article V data
begins in 1964. Data values for the period 1935-1963 had been
developed for the original database from annual total diversion
figures by a method presented in Appendix 8 of the 1985 report.
It was not possible to check the 1935-1963 values, and they stand
as originally developed. Corrections were made to data values
for 1982. Article V data was added to update through 1990.

Colorade River Indian Reservation Consumptive Use -~ has
components from both Arizona and California. Article V data
begins in 1964. Data values for the period 1935~1963 were from
USGS records. It was not possible to verify the '35~'63 values,
and they stand as originally developed. A few minor data entry
errors after 1963 were corrected. Article V data was added to
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update through 1990.

Imperial National Wildlife Refuge Consumptive Use ~ Article V
data begins in 1966, and consists mostly of annual values.
Annual totals computed from data in the interim database file
through 1986 were different in many cases. Average monthly
distributions were calculated for the years where the annual
totals for the two files matched. Article V totals for the
remaining years were then distributed monthly according to these
monthly distributions.

Town of Parker Consumptive Use - Article V data begins in 1964.

The data for 1935-1963 was synthesized from population data for

the town of Parker by a method detailed in the original database
report. No changes to previous database values were necessary.

Article V data was added to update through 1990.

Parker Dam and Government Camp CQnsuaptive'Use - Article V data
begins in 1972. Some minor data entry errors in years 1974-1976
were corrected. Article V data was added through 1990.

Miscellaneous Consumptive Uses - These are two diverters which
were not included in previous database versions but which are
listed individually in the Article V reports. They will now be
included in the calculation of the reach gains.

Diversion Name Record

Ehrenburg Improvement Association 1981-1990
Cibola Valley Irrigation District 1983-1990

Other Article V Consumptive Uses for Arizona and California -
after close examination of previous database files for
'Miscellaneous' or 'Other' consumptive use, it became apparent
that this data needed some revision. All of the Davis Dam to
Imperial Dam 'others' for Arizona had been counted in the Parker
to Imperial reach, while all of the Davis Dam to Imperial Dam
'others' for California had been counted (sometimes twice) in the
Davis to Parker reach.

Working directly from the Article V records for each year, new
data files have now been compiled as 'Other Article V Consumptive
Uses' for each reach and each state separately.

For Arizona, any user north of the geographical reference T11N
was counted in the Davis to Parker reach and any user in or south
of that area was counted in the Parker to Imperial reach. For
California, Parker Dam is located on the line between T2N and
T3N, s0 any user in or north of T2N was counted in the Davis to
Parker reach and any user in or south of T3N was counted in the
Parker to Imperial reach.
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Export for Phreatophytes - these values were calculated from
historical acreage of native vegetation and climatological data
using the Blaney-Criddle formula for consumptive use. A detailed
description of the method and example calculations are presented
in the appendix. Significant changes were made to this data.

Monthly Flow Gains - were computed for the period 1935-1990.
Monthly averages of 1935-1989 data were used for the period 1905~
1934. There were some differences relative to the previous
database in many individual monthly values due to the changes in
consumptive use data. These differences, as well as the '
inclusion of 1986~1989% data in the computation, affected the
values calculated for monthly averages. The average annual flow
gain from Parker Dam to Imperial Dam is 159,285 acre-feet, with
extreme values ranging from a maximum of 602,929 acre-feet to a
minimum of -446,042 acre-feet.

K DAM ER D - SALT

The monthly salt gains as tons for the Parker Dam to Imperial Dam
reach for the period January 1935 to December 1990 were computed
by:

+ Colorado River above Imperial Dam, AZ-CA

~ Colorado River below Parker Dam, AZ-CA

+ Palo Verde Irrigation District Salt Pickup

+ Colorado River Indian Reservation Salt Retention
+ ) r Phreatoph s

= Flow Gains, Parker Dam to Imperial Dam

Colorado River above Imperial Dam - monthly salt tonnage was

updated for the period 1941 through 1985 from "Quality of Water
Colorado River Basin Progress Report No. 15". 1990 values were
taken from Intensive Salinity Surveillance Project (ISSP) data.

Colorado River below Parker Dam - monthly salt tonnage was
updated for the period 1941 through 1989 from "Quality of Water
Colorado River Basin Progress Report No. 15", 1990 values were
taken from ISSP data.

Palo Verde Irrigation District salt Pickup - monthly salt tonnage
was updated for the period 1986-1990 from ISSP data. '

Colorado River Indian Reservation Salt Retention - monthly salt
tonnage was updated for the period 1986-1990 from ISSP data.

Export for Phreatophytes -~ salt load values were calculated as
acre-feet of water exported * the salt load to flow ratios above
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Inperial Dam.

Monthly salt Gains - were calculated for the period 1935-1990.
Monthly averages of 1935-1988 data values were used for the
period 1905-1934. 1989 values were not included in the
computation because Progress Report values for that year are
still regarded as provisional. The average annual salt load gain
from Parker Dam to Imperial Dam is 101,684 tons, with extreme
values ranging from a maximum of 1,194,273 tons to a minimum of ~
800,783 tons.
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PEND 1

PHREATOPHYTE CONSUMPTIVE USE

Evapotranspiration (consumptive use) by native phreatophytes is
included in the calculations of flow gains for two reaches -
Davis Dam to Parker Dam and Parker Dam to Imperial Dam. It is
generally accepted that no simple solution is available for
estimating such consumptive use for a specific locality, depth to
water table, and density of growth.

The approach used to construct the original Lower Colorado Region
database involved considerable agricultural engineering judgement
in the estimation of the various parameters used in the
calculations. An appendix to the documentation of 1985 presented
the method that was used, and this report is intended to clarify
that procedure as well as to document changes that have been made
to it.

A widely used method for estimating consumptive use is the
Blaney-Criddle formula, which is based on the assumption that
with ample moisture available, evapotranspiration is affected
primarily by temperature, duration of daylight, and type of
vegetation. The basic eguation is:

ﬁ = kf

where u is the monthly consumptive use in inches;

k is an empirical consumptive-use coefficient
which varies by month and by 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) such

- that £ = TP/100.

The monthly consumptive use values can be

totalled over a year to get an annual value.

A chart of monthly percentage of daylight hours is included.

Consumptive Use Coefficients -~ A common modification of the k
factor which was used for this application is to let k = kt x kc,
where kt is related to the mean monthly air temperature by the
formula kt = .0173T7 - .314, and kc is a coefficient reflecting
the growth stage of the plant. The 1985 report did not mention
using this approach, but after considerable examination of the
data it became clear that this was indeed the way that "k" was
calculated for the database at that time.
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The annual consumptive use coefficients ("k" factors) for the
individual phreatophyte types were retrieved from data found in
"Determining Consumptive Use and Irrigation Water Requirements, "
Bulletin No. 1275, Agricultural Research Service, USDA. These
annual "k" factors were distributed monthly using alfalfa as a
model, and these values were used as the monthly "ke" factors.
Alfalfa's distribution would most closely resemble those of the
phreatophytes since it is a deep rooted plant using approximately
the same amount of water and is perennial.

An error was discovered in the calculations of the monthly "kev
factor for Arrowweed as presented in the 1985 report. An annual
total value of 15.6 was used as opposed to the value of 10.8
which would follow the same convention (multiplying the annual
"k" by 12) used for the other plant types. New monthly values of
"kc" for Arrowweed were computed and produced changes in the
resulting monthly consumptive use values.

Temperature Data - For the Davis Dam to Parker Dam reach,
temperature values for Parker Reservoir, CA were used (Table 1).
For the Parker Dam to Imperial Dam reach, temperature values for
Blythe, CA were used (Table 2). These areas were chosen since
they best represent the temperatures of their respective reaches.
Temperature data was collected from National Oceanic and
Atmospheric Association reports. For months in which no data
existed, averages for the available record were used.

These monthly temperature values were used to calculate the
monthly kt component of the "k" factor and also to calculate the
climatic factor wfw,

Acreage Data - Phreatophyte acreages for 1960 were taken from
Reclamation's reconnaissance report on Lower Colorade River Water
Salvage Phreatophyte Control (June 1963). Acreages for 1976 were
taken from Anderson's and Ohmart's annual report on the densities
of birds and mammals in the Lower Colorado Valley (Anderson and
Ohmart, 1977). For this update, acreages for 1986 were taken
from "1986 - Mapping Methods and Vegetation Changes Along the
Lower Colorado River Between Davis Dam and the Border with
Mexico" by Gordon L. Younker and Chris W. Anderson of AAR
Engineering and Drafting, Inc., Salt Lake City.

Acreages for the years between 1960 and 1976 were found from a
straight line interpolation between the 1960 and 1976 values. A
similar interpolation was performed to find acreage values for
1977-1985 from the known 1976 and 1986 values. Acreages after
1986 were held constant at the 1986 value for lack of more recent
data.

Final calculations - Consumptive use for the time period 1960~
1990 was then calculated from the acreage values, climatological
data, and the calculated coefficients. An overall density factor
of 0.56 was applied to the results.
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Data Before 1960 - The 1985 database reports that consumptive use
data for 1935 through 1859 were interpolated between 1914 and
1942 (for Parker to Imperial) or 1945(for Davis to Parker) annual
values of consumptive use by native vegetation (Water Supply,
1952; Supplements I and II, 1963) and the 1960 annual total of
consumptive use as calculated by the above procedure. Annual
consumptive use values had been distributed according to the
average monthly distribution observed in the 1960 to 1982 data.

Since the 1960-1%90 data has now been changed by corrections in
the computational methods, the new 1960 annual total warrants a
revision of the 1942/45-1960 interpolation, and the new 1960-1990
monthly values warrant a revision of the monthly average
distribution ratios. New total annual values for years

1942 (Parker to Imperial) or 1945(Davis to Parker) through 1959
were calculated based on the revised total consumptive use value
for 1960, and all monthly values through 1959 were redistributed
according to recalculated average monthly distributions for 1960~
1989,

The previous database files for phreatophyte usage showed data
beginning in 1905 but there is no explanation of how it was
developed. The 1905-1%14 annual values were redistributed
according to the new distribution factors and have been preserved
in the new file. However, data for this period is not included
in reach gain calculations.

#* Note on Precipitation Data - Precipitation data was made °
available in the 1985 report, but it was not used in the
calculations of consumptive use. Any precipitation on the
watershed is counted as part of natural runoff which shows up in
the gains in river flow. In other words it is part of the water
in the system. If consumptive use by phreatophytes was
calculated exclusive of precipitation, that precipitation would
in effect be counted twice in the gains of the reach. For that
reason then, it does not need to be subtracted from the
phreatophytes' consumptive use.
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Colorado River at Lees Ferry — Flow in Acre--Feet
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Colorado River at Lees Ferry — Flow in Acre—Feet | page 2
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Colorado River Near Grand Canyon — Flow in Acre-—Feet
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Colorado River Near Grand Canyon — Filow in Acre—Feet
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Paria River at Lees Ferry — Flow in Acre—Feet
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Paria River at Lees Ferry — Fiow in Acre—Feet page 2

YEAR JAN EFEB MAR AFR MAY JUN JUL AUG SEF OCT NQV DEC TOTAL
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Little Colorado River at Cameron, AZ — Flow in Acre—Feet
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Little Colorado River at Cameron, AZ — Flow in Acre—Feet

YEAR IAN FEB MAR APR MAY JUN JUL AUG SEF OCTI NOV
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Flow Gains from Lees Ferry to Grand Canyon
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Flow Gains from Lees Ferry to Grand Canyon
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APPENDIX 2B
SALT MODEL STATIONS
LEES FERRY TO GRAND CANYON




Colorado River at Lees Ferry — Salt Load in Tons
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449272

1115288
575010
394316
T
S
$39385

35340
Hhags7
TS
I
353957

28158

560124

42391
466812
382658
630872
553001
467862
355523
471351

IgEeET
318646

A52ITY
490960
S94T4E
52T

s
prrkitd

283
25732
666843

11964381
12433555
10308540
11338894
8324297
9893793
9658630
12537238
9579606
134497
9304300
5181200
10046598
T3S 11
AB4ER0%
7544827
8712089
8734715
10573233
T49%10
8922743
11908717
8500820
B162434
8266032
8606800
8207413
9513709
&544941
FR70552
8037196
801676
11328636
TAH6TL
6305552
3992
438877
12545787
R34
8641233
ToO2BIZ
7183228
10863668
1708571
Wi
67726
bEEFLER]
SIBVEL
TI0GH
TEE29L
YT
TOIRI6
S9T6L89
HUET4EY
348
6482545
SHS45EL
3607058
fririid

o
}
o

L—
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Colorado River at Lees Ferry — Salt Load in Tons

YEAR

1979
1980
1981
1982
1983
15984
1983
1986
1987
1988
1989
1990

AN

143323
434976
499311
$58227

834184
815000
344000
FE5000

501000
495882

EEB

b33 e
455455
445247
Staszs
645382

B43000
91000
#55000
457000
415000
428421

MAR

163510
490634
346976
Y434
08882
8T
T8H000
1085000
520006
493000
356000
433173

APR

ot
£98836
154486
ABA663
Shadid
1090294
TG
1240000
515000
A2X000
IT8000
331109

MAY JUN JUL AUG  SEP

439504
867919
43208
468247
206271
1682181
1243006
170000
ARG
428000
401000
468087

5835885
1045229
00502
soins
2319648
160K845
1365000
1175000
SO0
387000
557000
58038

487887
pleyg st
£25646
645637
LSTHTR
1390814
SE5000
739000
G52006
519000
612000
532

819088
B4ETE
650352
687596
1246658
9TI506
834000
854006
TEI00
584000
12000
TA5016

535183
£17064
46556
4317
1016806
LY
THB000
$92000
567000
486000
540000
498472

QcT

4I5E8
528506
4139
594440
1040203

631000
I0HG
I3HK0

305756

Hoy

609617
617769
415177
1528
B1965
BA300

475500

ILTHT

459008
#1506

93210
821478
769000

65000
474000
413000

page 2

TOTAL

258009
§061213
5e45565
6729627
120376
12674606
$EIANGT
13100000
ETIR00
$316000
5548000
S5B0584



Colorado River near Grand Canyon — Salt Load in Tons

YEAR
1908
1906
1907
1908
1909
1910
1511
1912
1913
1914
1915
1%16
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928

1929
1930
193
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1944
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
971
972
1973
1974
1978
1576
w77
1978

AN

sasme

538121

sa2887
458811
544178
ssom7
505319
623097

S3R673

557059
543287
455417
556618
542696
561851
506058
11676

533732
4529
545900
502458
68503
514633
10881
472003
00577
324508
134
58ls8s
413387
546233
658737
148
691089
440531
£58100

BETHS
TS
SERRIY
B34658
TE1780

622511
619187
534540

574514
560631

639255
sege
8372
575050
TeE136
501489

sz
531946
668187
55TTSS
§3034%
537458

5814
513059
breys2d
558284

519433
S9B576
513063
56640
511200
px)ice4)
539463
505229
41658]

HIFES

€14783
512600

MAR AIR
TABS62 1010364
8607 1154097
66424 13487
E74959 95902
Nz 1358089
IS 959967

1023068 1004857
T84T 467
696103 130314
periud 1178147
0604 2743

1275553 1291564
685063 11734605
TES 64 &38309
TR0 1085168
£04164 #5670
977866 B4

1011890 939159
SBT3 1047060
681108 IWNES
768906 1048920
WL 1144560
BINne 102094
867363 POG55L
80z 1179552
T16087 nsan
419075 694428
841304 116736
67088 661818
531529 &19417
STL THISE
651558 1037764
828772 1121404
867249 1113381
26T1 999887
62908 TéomE
4569 1015153
BOS469 1591553
695741 1049765
TRESIE 15150
6832 TI042
667052 oIl .
T8I TO9R21
819576 1315293
43540 11946524
20744 oesaz
565964 622673
S98%2 1832290

+ 455726 £330
575300 34940
TB538 e
632173 T13453
682234 TN
859138 1250891
502810 sarar
G444 1057347
Se1ms 41544
TI4657 1796473
78644 116064
535402 988
595750 1238471
SToEy GRIM3
649675 BO4833
$1540% 1095616
31 $OG
514858 ¥31340
585474 BeADLS
34531 S8R
PITES pRi i
frrai L d
TS L3320
SEASES 349146
418007 1713
b5 42847

MAY

1575367
1887074
2182621
13659866
2195040
14841
149427
16TWi8
1450863
1999876
12577
1679651
1TY 48
132Q46
TR0
2475792
1822713
1984725
1686616
1495252
1182090

1663876
1812851
167359
1236056
SB19%9
1696582
106933
956539
105980
1578181
1548704
1504511
1325093
1234202
2446212
1505018
1319251
1739902
1499968
968315
1435752
1503689
1431744
H6T54
1026893
257
857402
riyird
PO5408
1025753
1408239
175889
TS
960622
TEBG,
1902114
133054
31T
2140096
T8I
§137Mm2
1004884

78060
g3
GE0ES
Errs ol
TIERL

WL
G805

JUN JUL AUG 3ER OCT

1546797
1R58002
215282%
1342057
2169008
1458712
1632937
RoE
ket
2338652
1484712
1801614
TIBM604
1962493
1075440
2519580
J0MTL
2163828
1942506
145080
1205520
1550795
1595598
1630652
WINEY
I4SBI24
0TI
1588080
1608009

GTENE
1704693
1384062
132802
013563
1152680
1104902
1867679
134081
1458357
1683849
1338466
1891444
1550600
1308117
083750
1394776
1295322
27234
1373819

532611

B552i4
1120062
1254649
1470515

SE5968
1092988

82868
1489032

15062

13170
1914352

95671
Fighe
I
THRGES
1R854

657704

57338
1105330
SR

859543
1283732

914449
1163251
R

957008
1348511

Se0801
iy -ty
9181
1029150

160135
IYHG15
120341

946350

1056902

WY
58968
1072050
$6THS

. 956168

623459
953081

1211573
1048511

146387
621872

4T
1626107

307
SBI843
413652
1132431
135387
14104

7Ly
3024
78IS
900411
Tioms
THHI4
SOTHS
543480

PR
&57015

S0119G

AST4EE
99365
112624
T&TEEE
1129791
BiB052
L

(3080
1019453
655882
135014
1065787

675460

485984
984761
33574
831381
506513
1136682
803118
1525849
TeOT54

506147
914688
948651
399061
433176
897514
487121
1550093

49978
L3547
529477
1ASTE

518340
5270

srHz
1005
Tagse3
TR
SELALA

KIS

100h2s
338

952822
1087633
1183042

BAS042
1187442

3yl
67512
121413
467008
1171592
Srz4
1993251
568876
115918
ST
s1rzs
673943
55T

$91903

530648
63113
TBO53
394303

531469
611846
81433
494033

418248

w8
1013867

419871

81163
ki
96816

BA3SIS

818456
96E87
11617
Ti9886
1113918
713197
1158z
852825
L1043
1150708
51401
1558470
708634
TIRED
610733
1539
G148
540764
943811
595128
1217446

554815
195349
203264
61317
46T
631189
852733
654015
1064767
591675
ToS912
553459
633002
Soens
01187
763589
429344
372180
1149868
48104
TII588
[ 3
THLY
838188
111401
237661
38240
433518

AF5 L
33437

Irnz

83617

Errm:
618185

654827
67913

7393
130881
641510

41z
689291
528114
467008
537528
1281666

93578
23053

559139
£3005

512385
L1278
S3a567
568884
528468
S50mz
552833
$59812
519112

597141
405593
640004
605606
123587
0143
Lyr o]
595840
40759
562923
624141
567
499058
517145
545181
471576
510713
34407
590481
606455
524465
590832
732547
559400
605528
339644
2500
601866
633472
475566
35209
618392
235w
637105
Je4Re

5103
450363
710288
51844
$33807
£42%)
519157
$05293
138171
389951

498627
F44TIE
15184
76210
5582
FEATEL
IR
43S
53671

683558
BREM1L

TOTAL

1076929
12580753
14240361
9600955
14331576
10274445
11428937
118756482
10506553
13235738
9973867
13458301
13246476
10661512
9685158
13021986
133627164
11484366
12715752
9569163
10837486
10235044
12825182
10881292
12765243
10337046
1899584
11060362
8935528
464190
9196707
9847764
1D04TI8
11298414
8826660
8484241
14251576
9966722
10027238
9954459
10071913
BEO2462
11107410
9707224
11181193
9332444
867627
13206310
Bes2se
102663
7331636
To4771
13462736
9671650
45143
8055163
s
11344676
2351438
ALBTATS
9435429
378963
T
813581
sTI6L38
TYAGTT
IR
ETE 2o
e
AT
FEEOG4
7904782
6397529
HNT5S

1
1

]
!

o
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Colorado River near Grand Canyon — Salt Load in Tons

YEAR
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

AN

E909L7
496527
65470

51304
1040648
9FT00
29000
76000
530000
$65000
5277

EEB

ToLTss
S654T
486907
S40859
674079
EREE7
55000
TG
153000
546000
493009
428578

MAR

THasEL
553070
386511
465821
87881
1024673

00
598000
578006
437000
465063

AFR
@159
759811
389655
518101
74172
1058195
844000
1246000
591000
522000
451000
464781

MAY JUN QUL AUG  SEP

513828
TOB4E7
436815
50780
SEEHS
1688457
1342000
1748000
563000
506000
£72000
348572

s3s187
3
418716
509436
240677
1572629
142M60
1281000
SET000
461000
624000
L5 e

T2L6
1167897
654821
42132
peat-cl.xd
144716
1005000
#33000
741000
91000
$B5000
638907

82
1009364
L
T4IHNT
1247167
1096487
$51000
$80000
BTG
£33000
ES5000
TARISS

602530
TEBE0

338462 -

527255
1118558
1037405

848000
1002000

455009

566000

623000

575516

ocl

512957
59992
520973
58331
1084395
53000
482000

328000
413600
A£2000
FLi il

83387
Tias
471462
T15404
961503

450000
764000
530008
442000
452000

536794
586959
678905
149538
986418
39004
43500
911004
560000
457000

434967

page 2

IOTAL

TS
9155437
6254475
Te41438
13620860
13686748
10634000
11574008
TR0
6255000
449000
6201019



Paria River at Lees Ferry — Salt Load in Tons

YEAR JAN FEEB MAR AFR MAY JUN I AUG

1905
1906
1907
%08
1969
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1520
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1543
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
195%
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
972
1973
194
173
197
1977
1978

1697
897
i
1483
1368
2548
2768
1483
1369
549
2457
3838
1908
1483
1588
1968
2440
1908
1697
1153

539
1558
1816
1547
11
1148

£10
1169

104

1758

211
1871
I
3256

1758
1245
1un
wis
1140
2643
1812
3215

7
1542
9
T

958
1327

igE

»R

2645
2648
1971
2065
2065
1971
336
2175
313
sz28
6246
2270
nz
1971

14353

i8¢

1988
1287
ki)

5
3205

1813
1719
s
i

1435

1329
1751

1461

1050

4317
1708
1483

3148
1995
1353

1254
s

i
11157
1807
1050
1153
B
wnn
97
1807
1908
943
me
758
4053
2768
T8
wmne
2168
1697
m?
1847
1135

1748
1070

e

546
16

1104
ikl

1597

4811
1782
538
3520

1104

1962
3410
1851
2041

™
1438

1169
2851

1634

561
457
B
353

318

3187
3187
143
482
376
688
376

214
243
334
59
158
e
619
147

§

430

gEd

131
8423
w

975

YREgesesgzgd

514
192
514

514
314

§EENRS

s
i
5

374
51
455

M

BstEBoSoBereBeas. .t

02
¥

3

$4¢5pssa B BBBEEEREE

403

55

1%

5347
247
1538
3084
2338
2549

ko
3199
3199
3199
768
3326
s

4579
4950
1058

6528

1313
1100

3911
38

354

1242
87

811
3242

n7
6
4117
482
100%

1574
5852

4

1114

354

1143

sE3BE cBEEEE

674
flsl |
10268
L
14948
3345

4196
pErd

3788
1113

GALE

753

143
1267
5414
12

11466

SEE

59
5591

5881

14159
3z
brA]
2194
56

3819

3262

1950
387
Tos0

310
16488
i
519
R
6548
8471

1663
17400

1406
306
i

ki

&

4%6

OCT NOV DEC TOTAL

1767
1697
1885

1684
1478
1313
3156

1968
L]
5368
107

1559

$42
543
5647
188

403
758

1184
1743

1252

411

reebeiisis

“@aig
4413

3187
129

583

1725

583
1060
1725

543
1725
1527
87
1778

Er2)3

1719

12
1414
1285
1356

BES
1436

1451
1456

1588
un
127
12
e
1527
1663
1242

1080

wH

s

pral g
ur
uR
ioH)
114

1610
1183
5345

ggk

27

108

1208
a3

¥i8
1546
10696

2125
1697
1268
1269
1697
1588
1687
1687
1751

1179
1494
1530
1231

827

492

577
1a50
672
2105
1547
1313
1778
172k
1443
2191

1997
1962
1308
1184
337
3501
1491
1653
1781
4091
1953
nn
1913
34

1580
1138
1553
1106
b33
1958

1848

1483

588
£T668
3158

41554
S

1T
paky.

19757
19979
41334
s
now
81

45E
4458
20548
29187
#1335

B8

43
0504

-
i
¢

ol

1
i g

A
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Paria River at Lees Ferry — Salt Load in Tons

page 2

YHAR JAN FEB MAR APR MAY JUN JUL AUG SER QCI NOV DEC TOTAL

1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1982
1990

955
4958
2134
1780
33
2203
2426
1875
1614
1235
1614
107

£512
2375
1686
2854
4598
1807
2667
fxr)
344
1523

T 3769

1664

2R
9002
oty
13
903
1528
i x]
2309
nn
1166
2187
iy

nn
€334
1483
3945
It
961
1984
1319
74
Tias
210
314

3160
3536
1059

867

"7

2
386
15
1475
590
139
128

688
33t
58
[4
TH
e

112

21
744
4304
7
M
4318
1950
1778
425
&4
1544
363

298
549
4837
6064
5264
S440

856
3473
4132
s12

627

11
21168
£203
ims
pr.2 )
018
1463
5611

1211

118

630
h3 741
4180
1526
2850
57
3503
3143
L1 31

1319

217
1677
085
i
2697
ine
057
e
5541
1736

83

119

2125
pxypl
117
4035
435
1756
Wi
1927
1113
1527
un

44

49455
78372
34168
25977
1578
24544
243
2600
2478
16742
147
13471



Little Colorado River at Cameron, AZ — Salt Load in Tons

YEAR JAN FEB MAR APR MAY JUN JUL AUG

1908
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1644
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
107
1976
1977
1978

7334
TIM
I
T
T3
T34
T334
7334
T334
TiM
334
7334
M
T334
T34
334
7334
T34
T3
T3
TH
27
nE
181
n4
358
801
B4s8
2
410
1738
135
L}

¢
10t
507
13
5963
2

]
w
3
3019

fricd
55%
W
it

507

335
L1
597
597
an

3674

14088
1950
59700
soe

15586
197
3342

2396
1159
4214

1l

i B

413
i
LMY
41
pL75
i
14
114
Lo
1
414
14114
14134
14134
1414
14134
i
1414
14114
14114
14134
™
0%
R
18053
S456
1247
62853
e
609
16152
614
ST
54861
14577
5665
58520
8054
2673
61T
098
1551
M6
437
37886
5676
]
5036
590
6847
184
w7
10045
prat sl
737
34506
837
5464
e

11437
a4
457
11437
11417
11437
144
131417
13417

11417

a7
jeliy)
11437
11417
jidiy
11417
11417
13437
1457
13457
11417
24849
14920

nmn

31888
14950
s
21238
19903
862
183
1818
210%
1045

35558
1548
S454

33
S
125

5016
a7
mn
473

4577
ns
1810
Wi
50

iosa
-

12709

514

7457

1567
1567
1567
1507
1507
507
1507
1507
1307
1507
1507
1567
1567
1507
1567
1597
1507
1507
1507
1507
1507
¢
42065

1

¢oaeee§ooaoa9

&

oeeooeg

914

8 . om
c¥fBodood

o g -
ePBcooe na&aoaﬁ3§§

Lo -

218

16152
1756

39817

£319

3
e
s
33751
315
3T
315
33751
335t

26982
s
144065

3
285317

42638
%
387
43S
3298
5469
34700
134
21550

514
124075

4924
1188
e
1454
17954
1482
165648
10346

iRiny

037

57
pL3e Y

183

Tie
1385

SEE

16661
16661
16661
16661
16461
16661
16661
16661
16661
16661
16461
16661

11389
875
92131
5314
15442

MR
8112
kel
34988
8537
1758
3798
50668

11i6M
8168

e
18151
542
%71
1508
614

1455
1338
41
m

7L

9CT NOY DREC TIOIAL

9413
413
413
8413
9413
9413
13
9413
413
9413
8413
413

9413

1617

LEy)

135

BH
i35

575
5543

3959

3989

14

hiiz ]

754
1145

33258

k75
3410

3498
3498
1508

515

451

12154

126%4%

by 12

120H9
120749

120749

12619
120749

hrerisy

p2i3v3
63157

161208
143678
129570
6T
1148

§818

(5354
167880
BT
HWiasE

Eise s
E¥ 4
TiEn
1654035

EYi—
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Little Colorado River at Cameron, AZ — Salt Load in Tons

YEAR JAN EEB MAR AR

1979
1980
1981
1982
1983
1984
1985
1986
1587
1988
1989
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Salt Load Gains — Lees Ferry to Grand Canyon

YEAR JAN FEB MAR AFR MAY
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Salt Load Gains — Lees Ferry to Grand Canyon page 2

YEAR JAN FER MAR APR MAY JUN JUL AUG SEPR QCI NOV DEC TOTAL
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APPENDIX 3A

FLOW MODEL STATIONS

GRAND CANYON TO HOOVER DAM




Colorado River Near Grand Canyon — Flow in Acre—Feet
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Colorado River Near Grand Canyon — Flow in Acre—Feet

YEAR

1979
1980
1981
1982
1983
1984
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Colorado River Below Hoover Dam — Flow in Acre—Feet
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Colorado River Below Hoover Dam — Flow in Acre—~Feet

YEAR

1979
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Virgin River at Littlefield, AZ — Flow in Acre—Feet

YEAR JAN FEB MAR APR MAY
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Virgin River at Littlefield, AZ — Flow in Acre—Feet

YEAR

1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
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1990

JAN FEB MAR AFR MAY JUN JUL AUG
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Pumping from Lake Mead — Flow in Acre—Feet
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YEAR JAN EEB

1932 [ e [ 0 &1 ] £ 61 $0 61 &t 61 348
1933 61 58 61 @ 6t 1y € 81 6 & & (3] ™
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1935 € 8 61 @ £ 119 <] &1 ] 6 ) ¢ 153
1936 61 56 33 & §1 @ 123 61 ] 1 & o 24
1937 0 6 &1 60 €1 0 123 i & 51 5 e s
1938 & ] [} -7 51 s h <] 123 [ 34 & 61 728 {
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1943 1045 1333 w72 1012 1353 1547 291 wis 2013 15371 1429 1291 18687 :
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1948 k74 s 40 7% 614 T4 71 861 813 614 417 307 6713 )
1949 307 m 307 536 £14 14 860 860 &3 553 357 307 6471
1950 215 18 430 596 ™7 1012 »z 1045 953 £i6 $36 358 7909 3
1951 358 389 615 €55 99 953 1148 1166 1072 B0 595 491 071 ;
1952 553 555 £18 718 984 1190 1414 1414 1131 984 834 "1 11128 =
1953 9% 77T 484 119 1045 1369 16560 1 1310 943 833 851 1355
1954 2 889 10 1547 1906 2073 %8 5337 2143 1963 1369 129t bl ]
1955 1229 111 1414 1548 1783 1964 0 2152 02 1968 1369 1414 I
1936 1434 1333 1668 1667 2091 2618 2890 2590 2618 2090 1547 M4 2425
1957 1382 1388 1331 1667 i <} 2261 2644 2398 1964 1291 3531 1045 20461
1958 o83 1000 s 1310 1599 2321 2490 705 2 1352 1250 1138 2019
1959 1168 1056 1291 1488 1599 1964 2521 b1 1786 1537 wn 983 18985
1950 953 834 1168 1310 178 2559 3013 2951 1995 1537 1131 1106 20286
1961 1168 113 1291 1468 1845 2380 3674 2829 381 1548 1190 1106 21461
1962 1291 12 1476 1667 019 2618 3381 3136 2619 1783 1309 1291 3857
1963 1414 1333 1537 1667 2081 2619 3443 N7 I 1845 1369 1353 24606
1964 1336 11719 1208 159% 26T 254 3910 sy 2548 178 1260 1290 285207
1985 1251 127 1330 1378 1750 2068 3135 3696 3156 1465 1614 1218 22688
1966 me 1086 1400 1664 24 04 3834 384 3152 1904 1590 1438 26626
1967 1411 1530 1109 R4 297 3072 o 1667 2000 1902 1560 1493 27134
1968 1510 1603 1831 1978 2944 3162 4475 4393 419 2990 220 1862 33560
1969 1754 1554 1877 2192 28535 bt .3 4567 4648 4075 3604 3260 3389 37347 1
1970 2999 083 3216 3347 m ¥iso 5229 371 3496 2975 1822 1507 38260 oy
1971 1% 1975 B42 B 3043 5503 7998 827 6046 208 4237 3259 50538 ik
1972 e 3154 €229 $828 8040 9437 10421 9591 8502 6481 4615 $591 $0985
1973 §T01 4551 5260 7 7887 9738 11886 10902 %11 710 7035 6040 $4557
1974 sz 6194 - 7224 8042 10249 11100 11366 1153 T 4925 5421 5042 9877 ’%
1978 6619 4450 W96 36 §218 11861 12553 11944 1007 845 sn 400 104976
1976 6438 6152 6620 7495 10796 1257 120 240 10401 7] 312 6724 108284 i
1977 4466 6240 818 9231 9419 11627 13308 15 10434 s 1664 5066 10936¢
1978 5099 5191 6234 TG 10415 13750 13628 13259 11621 10961 8038 541 115%)
1979 $BES 5643 4385 9520 1147% 13264 1BE® 14715 um 1374 10664 8845 130466
1980 T8A4 7206 652 mmn 1530 4234 15484 “n 13660 13260 10651 10373 140378
1981 10494 9608 10916 12656 14348 16454 1H% 15627 15188 13248 12050 o017 158430
1982 10338 10055 ny 13130 14601 1630 17242 1518 14561 i3t 1on 9643 158066
1983 9064 8963 10952 1321 162¢ 185 19726 15762 1547 1175 103 8 159949
1984 1062 jLirar] 123% 14471 19859 2004 18460 16289 1561 136U 10754 10907 173440
1985 17 11331 13186 15305 1669 1166 1879 18712 15867 13338 10554 3% 174604
1986 123%6 nin 15690 16962 19717 16932 210% urs st 13458 12605 117 ] 189831
1987 12636 12313 14154 1748 193 206403 23063 19875 2171 16038 117132 11553 199855
1988 11982 12659 17441 18295 22004 2301 211 24487 21672 035 18051 14716 2298472
1989 14431 15254 20482 25275 25084 ®1m 1068 77459 24619 24412 18561 16766 265261

1590 1716 16232 22168 47182 LHse 664 kati 30308 16488 28854 23330 W 89917 i




Pumping Returns to Lake Mead — Flow in Acre—Feet

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEE QCI NOV DEC IOTAL

1968 51 48 56 a8 & * 49 4 56 52 50 52 $93

1969 p 2 20t 193 197 18 196 197 w02 207 202 209 bxrd

1970 240 215 238 228 bxx] a9 7 B3 239 2484 238 247 2806

1971 735 €57 728 &8 Ti4 &n e 2 ™ "7 g 156 8588

1972 1961 1753 1944 1863 1905 31 1895 1902 1953 1995 1945 2049 22026

1973 »og 241 2486 ey 2436 i 1423 2432 2497 3551 487 2583 29317

1974 2678 1393 2654 1543 2601 2446 1588 2597 2666 Tk 2656 2757 3138

5 1975 8 2616 2901 b3 2844 2674 1829 839 915 2978 2904 3034 kT pe.d
1 1976 w3 3028 2500 Z4B4 B4y 1996 2016 2116 3026 3163 09 2047 31357
; 1977 3142 122 3108 2351 2550 2263 24 prrsd 754 2600 2820 3253 o
1978 3802 3169 3534 1108 24218 2160 2138 34 2690 3249 3198 3608 35198

) 1979 3741 2459 3040 4635 5781 6803 82 7402 I 6837 5296 50y 66119
! 1980 3968 3133 4182 3585 kU 3334 3516 3623 3616 3698 3547 3554 43253
! 1981 3846 3417 3820 3465 3616 3653 3684 3199 3605 3882 773 3995 44555
4 1982 4265 2 4745 4210 202 3925 4015 4007 4003 4794 4650 4954 52034
1983 (25 5346 $766 €333 685 5468 5662 5741 5158 472 4804 $390 48440

S 1984 5726 4149 §455 §562 5919 5450 4026 5706 5629 5754 5553 §711 8240
i 1985 5148 4704 S48 5578 6104 §530 399 5910 £323 3156 4040 6026 66398
il 1986 4060 5400 £240 6138 6460 6360 &40 7060 4320 0 40 §430 610
1987 8310 Nnw 0 5% 7510 nw 7240 50 6990 7060 %10 020 88140

1988 750 7550 810 &6 8070 7688 §380 Lo 8090 8450 8170 £790 it ]

1989 9550 9310 9550 9560 9050 2500 9450 9620 8810 2860 9430 10020 112850

1990 10210 8910 9560 $750 10040 8830 8990 $110 8750 10060 9490 8850 112580
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Change in Lake Mead Storage in Acre—Feet

YEAR

1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971

AN

- 19000

~ 41600

- 3400

- 124874

EER

TET0C
110
b2t
- JAGDE
- 100000
-~ 115000
Sole

- 1080000
~ 450000
wBGOO0G
5500
-~ THO0DG
~517000
wTLE000
~ 355000
=~ $E5000
~ 395000
«SG1008
~-§54000
«357000
43600
-~ 163000
— 58000
~301000
- 312000
~ 161008

- 145010

750000
108000
181000
$14000

~324000

~ 40000

53000
§1000
159000
105000

MAR

T 100
- 53000
339000
$19000
99600

- 17300
370000
T30
- 350000
- TH00G
- TRO000
520000
- 37000
- $ 28000
~ 461000
~582000
A0
~BE3000
554000
452000
~305000
- 311000
-~ 192000

148000
w3200
~305000

119000

~310021
1332091
~ 805043
-45997
STm2

140018

~18919

~358097

— 450053
~38101%
~ 208029
~ 505043
-315000
- 149000
~13000
=3538000
- 393000

~20000

343000
- 135006
= 359000
~ 423000
368000

91957

45030
—-20023
~210967
-G

~367%6%
212006
~355060
-~ 202000
313000
~ 197000

$74000
350000

- 253000
~319000
~ 75000
w2

358000

L

50000
328000
6110
1000
- R0
- 319000
T60000
10000

- T5000
~319886
- £ 7050

~ 343067
~B4007
~11780
-250022
~16W22
56016
163990
~22013
152983

~ 19708

321954
~82026
- 106006
~ 185000
~91000
350000
~115600

821000
115000
— 46000
~ 445000

= 256000
~95000
~ 341000

=~ 474000

11000

523000
~ 32000
-1 79000

57000

- 270000
~ 44000
~SR000

SEP QCI HNOV DEC IOTAL

~206000
16000
- £85000

- 225000
=000
~ 00000
- 57000
~ 960000
390000

-~ 354000
~B38000
554060
- 552000
w0000
8O0
~ 68000
—555000

481000

100
15000

=300
-~ 203000
54000
196000
5000
S H000
114000
158000

-~ BS0R0G

- 35000

#1097

15967

~ 216000
- 302000
- 19000
- 166006
3000

e LABOG0

—~ 245000

-~ 65000
=500

390000
- §50000
e T4000K)
- 50000
810000
w§ 10000
~TT000
-35 100
«§55000
-« 600
« 515000
w3000

-341000
31000
w 229000
« 277000
-119000
399000

126057
774

w LI
~ 30055
- 100980
216003
129004
~96993
167031
2752

251904
~ 100850
-101992

510017
~143027

217000

186000
- 269000

~51000
~ 363000
161006
25000

- T4000
~4T000

193612

- S 8060

149000

A2000
168000
~£5000

IETRNG

5519000
§146000

- 228000
3000
- 030000
- 1370000
-~ 1360000
~S5000
~ 1816000
2741000
~T5N00

~ 1841000
w41 3000
1934000
~2780006
~ 4250000
~1356000
537000

1131000
~ 2420000
266889
~1260861
4955162
wEITETZE
~ 4874003
4100104
248201

~ 228068
1037055
1403167
51066
833953

1091905
~15956
30991
1110958
~953072
1710006

713000
- G5B060
1483000

& TO00G
- 360000
T35000

— 1673000
-~ 1431000
~ 1645000




|
o

H
i
H
H

3

¥

Change in Lake Mead Bank Storage in Acre-»Feei

YEAR

1935
1936
1937
1938
1939
1940
1941
1942
1543
1944
1945
1946
1947
1948
1549
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1976
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1590

AN

-123%
=55
w4683
- FT0H
~ 25543
~ 7500

~ 100759
~45T50

~55900
~47450
~45305
50635
~55510
~61555
~39m5
~30615
~52520
31785

10595
~13895
~53885
~30615
17614
- 19500

« 19564
~36790
9488
e
9420
1485
5591
8449
-651
16629

21494
18511
120

531155
9355
6695

- 14950
~24765

37510
-1560
1365
15600
10835

FEB MAR APR MAY

6955
1108
1720
419
65195
~T4T5
350

- TE20
~29250
w5900
-~ 44200
~ 45150
« 33605
— 46670
~55T10
—44525
~2595
-~ 52065
~42510
235
-840
-5

- 19563
-~ 20289
~ 10445
-15144

~11830
- 23000
4744
5653

3120
1495

- 2404
18068
10400

-~ 17678

35750

- 1755
~3445
0%
337
6435
~11186
24050
—4T450
~2758
~ 47450
48100
-33150
~ 19955
—~343i0
- 29963
XT8N
~29188
~57385
-36010
29445

17946
TS
SES00
5830
3518
1690
46500
100756
3100
~ 2600
- 16900
530
~6500
34080
£905
2860

- 10800
5T
-30s
-26780

Lrei]
153560
183170
174460
113938

#8530
2950
11454900

T2800
125450
109456

131800
143325
129548
40465
3529
228540
=793
3445

BALTS
112970
175825
w1950

&750
167044
~55963
-27494
95971
6499
~1559
6954
Lri
5
324

-~ 188
-13713
w4356
i1
~36518
33780
~23075
18980
“ 0670
~ 135
10595
e
35750
6
~16313
~ 20735
- A3EI5

169650

$8150
192400
110500

143818
144170
212550
123800
133120
233805
137020
~£110

61880
118365

184080
61295
139%
sna

114735

—4300%
45049
10zn0
=259
-ny
086
305
=-1040
5721
1884
3640

~£50°

w 2ZEES
1560
19045
22168
~ 23770
w4745

i
43810
19240
$915
2935
- 19800
~16315

-5332

-~ 12675
w5915

~T4TS
585
53368
kLEH

20385
1170
~ 16640
-6178

AUG  SEY
=~ 6596 - 13306
17630 659

~ 3T ~ 125
—-13260 15796

w3AELS 13845
-3 —~ 14625
350 - 65300
-~ 3THE - 52000
L5200 ~ 37050

52650 ~52400

1300 ~35350

-~ 16900 - 2500
25740 ~ 15460
~30550 ~54470
-31915 « 57460
3195 -~ 37830
-0425 - 26000
-38740 w5 2435
- 19690 - d4T0
- 36920 -36075
w3396 —26455
w25480 —31365
53158 1560
~41860 -31720
-30810 ~3T700
~51870 - 40693
« 27494 ~ 1340
~ 29640 -~ 30355
- 49400 - 36532
« 32566 ~30749

132 2990

14688 - 4224

~ 2406 11634

843 w356
13977 10885
sas1 9167
11958 5655
o7 16T
~22813 ~17486
usw st
10140 1657F

~1T158 13259

17158 RBSET

3T 14820
7865 3770
~Ti5 3315
w910 —1040
8450 1469

-~ 33865 - 40495
w5080 ~13198
~11570 3510

3705 12740
17163 nn

17550 ~3838
2560 1410
-5T20 10279

~ 54800
=g
~598

~19955

=
~5200

55250
~$3200
- S T80
3TN0
~ 30005

—4£2900
—490
34005
~2625
—61085
35545
~ 16250
20605
23276
~195
~ 28665
14625
«15404
1079
-922%
~30419
~20084
7538
719
~10140
6954
2602
-5979
3851
2017

-~ 57960

-20410
- 14885
~18005

w 25635
~ 4085
~8192

-51B
~14821

- 25354
~6564

1400
2033

10857
17877
-131
18330
17486
—564
15406
8625
33151
~§167
18100
14105

«19435
~3318
w3595
10465
1335

~4830
~3055

w195

=455
- 26325
=LXI58
~FTI0
52000
-53550
~55250
—~46150
~ 24115
« 39450
~50638%
~57330
~27T7S5
-~3170
~§0580
—31850
~ 27625

«1293%
~36070
~33345.
- 12675
- 18785

-17676
- 32993
=552
12546
16247
14041
4097
w4l

25152
3520
15144

~332
17158
1313
41538
12550
~ 760
26588
34970
-~ 10400
~3TR
-31785
6118

Tz
-555

TOTAL

38145
s
529400
10920
w1540
245050
~ 58250
- 89050

-38350
~$18040
178165
47905

- 106565
~26845
125710

- 180700
~EFE250
58140
36205
571915
TS

~ 1500
~17348
~ 81955
322084
453228
«316812
266507
16133
—14825
66308
91335
3320
54208
64995

~1037
Hius
mwmm
51951
1150
43005

~43426

39000
43550

4175
6308
~10ET4S
~§1Tis
-10425



Evaporation from Lake Mead in Acre—Feet

YEAR JAN IEB

1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

18485
B

9531
17159
2199
3041
asa
a31u

4TS

4275

458193

a4

9310

41008

s

42578

Y]

40275

391000

e

a3

MAR

10610
910

51983

455020
525316
BB

399410
BBA
35a33
42377
41614

09

48904
4991
S1N8Y
$1590.0
S48

546767
544220
SEMWLL
535551
556414
54T A
561222
566053
$4T56.3

AFR MAY JUN

Ba
7953
L3265
S9188
816
e

81308

800818

180135

TR

oL

02

£60149

740518

WILSA

$45548

2197

T0R00.1

28523

SE545.8

48021

453605

S18549

15395

TS

T8

650840

a1

7120 A

S41453

5205258

576422

549601

557911

$7458.5

506337

599751

618982

31078

674513

THIBLA

mn
40367
S94TI
835
$0I77
0431
1040645
1031824
8182
64T
8B854.5
B456H.2
B9t
$34TLO
9432532
865900
§2380.8
95TNS
830727

1015643
984567
Ye255.8
¥IST8
963100
$497T13

566558

¥4

51734

10211
106803.0
1080961
1062858
1066892
203

38432

333
AT43

816671
7RIS
TS409.8
726439

642044
18319
TS
Ty
655428

T84
621386

465157
483138
639
46315
6752,

ETULS

T5896.1
593634
45923
535544
541340

531315
$5619.4
s8egkt
$8056.6
5886
£11987
592181

639016
45216.6
oA

§TTRZ
685642
855157
672 A

§437.7
17840
8379

62
566406
TIHB
882975

1001490

11080

808108

6T

605467
616138

7503
76767
877203
84394
se1mT
815486
B74210
896873
240176
264338
3604
950680
1016567
$90378
993301
981022
986628
$54405
922004
804030

i

[I—

LA—
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Flow Gains from Grand Canyon to Hoover Dam

YEAR

19035
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
14
1925
1926
197
1928
1929
1530
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1854
1955
1956
1937
1938
1959
1940
1961
1962
1963
1964
1945
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
96
1977
1978

AN

73
¥ ie)
i
pyiri
17317
17317
1
17317
17317
il
pex i
g
1y
1737
prsig
17317
1317
11317
41462
181230
~251%
18219
33
~1791
45
23671
13631
4778

13412
2980
10482
~13310
(4]
FA5HL
19515
12935
478
~15163
£2214
38004
38665
8414
5487
437
35566
459
R v
SHedE
Wi
eae
39996
93517

22351

22351
235
235
2351
35
22351
2351
22351
2351
2351
235
~3551%
0610
2069
8067
52865
~18998

~80132

57155

~75208

52401
wdddl

20524
19731
~0656

54507
w4 7247
13558
-3011

2513
1379%
wBTE

45029
14536
3168

1187
47557
47194
17167
Ss802
3349
X565
34414
Toi9
34796
w3343

Lagre
v

e
iz s
8765

MAR

10884
1089
10854
108
108
1089¢
a9
1085
10864
1085
16894
108M
108
10854
10854
108
105%
10894
7952
TR
~27847
~5T208
=14441
136595
~73088
-55%
11411
— 13454
gl
37358
217
59
IT416
66734
~§7149
jLr g
96330
1546
35444
2034
16162
~1858%
3930

~ 45995
raig
~12316
—12051
yi60
17671
29625
1958
~47071
18091
46380
25444
w7ds
16046
-117%0%
45295
54148
iyt
584
~167i6
518
147
135
¥41
-3
- 34553
A58
IS5
#158
~35551
114665

APR MAY JUN

16726
W
hicir.:]
1670
ey o
10720
W
107
0
W
10720
0780
1070
W
10720
10720
plie-o
07TH
~53969
T2486
e
125795
~9204
2967
w8124
-168814
-2598%
-8678
~&5T2
-16162
-23768
-38316
~66352
~ 16448
87300
3054
Tread
205101
41438

~1917
~ 268
EE3HY
ET69%
13846
-~ 14406
=18440
85161
- 7588
~252%
-5345
21051

1158

-13653¢%
~-3i47
51473
TSR

15699

Cetemn

RAB
~2¥133

~ 3254
mz,‘,é
=
1
3146
6750
102863

F- 3t
614
26144
6144
T4
&6
26144
pot ]
w14
26144
2614
1M
26144
614

- 310
Wi
2144
26144
13173
kX
~83267
—54008
~55437
—~263600
-351971
~3503

- 45304
~2404
- 142903
4710

~ 17456
2437
a4
140028
89391
305431
169744
106549
129156
iz
110571

71115
162310
33

i1

~Z2176
715288
~&2503

-5038

62021

48765
156613
103462

~24672
4TI
-30251
~23978
- 1A9E3
B3474

s
39834
k7L
65074
48178
riesd
w9568

—§78
43858

57
104412

6950

~ 145541
159824

-~52074
49830
~3300%
32873
82552
~122638
B
un
5326

122317
84247
197403

156338
64118
126752

~T6293
~-Ti83
- 308
246355

14799
561
v ]

1482

12274
37

Ex

1358
izt
=~ 3ETE
iz

UL

™o
7320
™
™
prran)
3213
™
™
mB
I8

o
T3
8
™
TG
™
2773
213756
13972
i o]
210444
132570
~271I71

nn
241006
212919

e
A7
119880
219%
10391
115166
T6Ra0
112558
101962
123665
67843
134097
—121%4
146718
120477
96143
1in2

35504
o
44708

pari 3

§hg
W
222
3k 4

47183

3ol
3019
ok
L
301w
30139
301
106065
72080
~37966
322
32450
R
89
8798

w1SBATT
10799
7981
~28812

~ 21561
-21379
2179
3856

1 2F2}

30944
1718
w6817
521t
66054
16
ou
158
15086
~384027

1361
IR

wrel
13633
™7

4611
~11788

31428 -

~20021
27680

i
14001
Lagi
#1878
3w
1352
v
]

B

- 13009

w5204

45080
20798
-1

-45169
19957
37729
-33075
293653
25481
~§2529
-14812
42687
42024
151955
4433
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Colorado River near Grand Canyon — Salt Load in Tons

YEAR
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Colorado River near Grand Canyon — Salt Load in Tons

YEAR

1979
1980
1981
1982
1983
1984
1985
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1987
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Colorado River below Hoover Dam — Salt Load in Tons
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Colorado River below Hoover Dam — Salt Load in Tons

YEAR

1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
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Virgin River at Littlefield, AZ — Sait Load in Tons
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15643
25768
s

14948
17581
1745
12019
30839
17764

=

W

1%
ma

11882
154
1047
19140
b

1463
LIE
s
11763

UL

2157
5157
5157
Bist
25187
24000

102513

12130

14786
18134
14958
1397
15041

112%
H3IM

21455

17078
e
11146

et

18411
7

7t
hxss ]

o
1856
P

Fi1eisd
41291
e
am
&1z

115847
e
19470

16699

21602

91527
85919
213400
24337
16821

178%9
137TH
147408

THHM
14268

14682

14002
14687
-t
1947
N
18010
17355
14113

i
ot
48
11666

31008
3100
1008
3ie
T

43486

13%

146
1836

16145

13428
1

NOV  DEC IOIAL

I
kst
s
3348

38514

ra
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41520
17566
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2760
[ vad
25636
34)
18115

ik

Wi

0100

81837
BEA%

30431
b3
31252

mn
BN

37697
331

318

3418
#4109
33665
712
32154

42837
33646

35455

25

2819
21971

19408
28344
14376
R

e
411

AT
L7 cx]
T3

4124
Té2460

41603
420178
566996
691801
387951
462123
36428
44169
498065

47383
330254
355744

491995
21969
448193
STaNRY
300%71
66481
2038345
243455

TSI
425660
474084
412575
454876
470007
391403

396084
373369
323183
285970
176620
302082

543969
27138

35677
48032
Heng
590438
156800

2WEBE
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i
3274
10066
481208
oxroed

s
EEdEL
a4
1S

405353




Virgin River at Littlefield, AZ — Salt Load in Tons page 2

YEAR JAN EEB MAR APR MAY JUN JUL AUG SEE OCT NOV DEC TOTAL

1979 29581 ki1 $1010 77161 145 39188 1407 2R 13002 1836¢ 28317 31640 32654
1980 5163t 15444 £8061 614% 11462 38144 22031 18366 ST kx> 39310 ms £58473
1981 34207 32032 40120 46048 13504 T8 381 28353 20830 280 88T 3055 I
1882 Py by 46755 46073 39478 18O 2109 3™ 33483 34792 ¥IS40 61230 435486
1983 38918 m 115281 85439 T8 §4475 42313 42340 26193 £ ] oy 44281 £53287
1984 hyrsvd 4 33596 39643 30964 700 50632 49657 27753 30080 34830 61T 422343
1985 39942 36000 44030 45000 50000 16000 17000 15301 17168 27000 34000 35000 38083
1986 36000 31000 38000 29000 27000 15000 14000 20000 15000 34000 33000 33000 351000
1987 26000 25000 31006 38000 18000 20000 31000 29000 18600 34000 45000 33000 348000
1988 34000 31000 32000 56000 51000 24000 16000 41000 28000 2000 24000 30000 387000
1989 47000 28000 34000 16000 13000 13000 13600 19000 16000 20000 24000 L7000 270000
1990 30685 25752 26474 13991 3™ 12963 12531 18440 AR 19355 19783 24767 246082

L —




Change in Lake Meéd Storage Salt Load in Tons

YEAR
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1956
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1975
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

AN

~ZHT6
- m
_m
- 390042
~ 400799
-12m17
~131730
~645820
814679
~799113
~$417i1
621208
487273
653507
- 780813
—513483
415235
~T41128
— 427762
~E38L
-1mn
~189738
- 734019
~389506
~ 730282
~275071
~118290
]
~$ETI24
151%2
2TTHLL
1399583
21596
36420
133671
-102%
173946
526340
FLve, 3
233908
16004
655409
642865
734918
1IT4LE
96190
38Uy
~213575
-32T39
~113688
~ALI62L
~14927
14937
171902
1302

EEB

TR
i
24T
~13328
~ 995806
~ 118064
55T

- JOS07IR
- &04E00
~ 315840
~8304T3
-G W93
w468604
520643
- 608895
« §T1E00
-345734
-~ T30401
~ 592064
~333443
—447332
~212078
-7
w 2HE5A%
~261910
- 140175
« 315830
20384
~ 174632
-333663

90143

~-1126% -

45428

-7
~ 28271
-~ 154645

P57
- 55037

—£2378

W81
~13215
193632
519586

100494
167416

«JT0887
~31631
116915

58475
116019

496533
-~ 401630
~330197
~515057
440063
~331559
348500
~ 209953
~521573
-391117

542
~511243
~208348
593574

-7
-90495
-16M37

-~ W9
—258524
-23741
~55T657

-~ 365700
~1521%2
w0364
~37T3711

s
-215181
~1THI8
294347
~18472

~201251

-0

-~ 2813
~213896
~10878
~ 24034
-2412Z9

AFR

310052
SEEMM
4BS54
896672
590478
f33t
783378
I
445421
~38473
- 230031
§1100
~$1507
459623
116609
k15
~ET0E
520195
429579
~396122
~315003
13966
~122526

498862
~343528

~2651549
~31T43
-39

487653

- 108567

2184804

19013
54202
-3 TR
-23U579
~511054
-315811

LN

1552805
1324549
1%
3689757

995781

955026
293890
2608012
1387838
1556508

$rig0
2026818
1058546
TPILT0
1543471
1630409
3236011
1846571

~89147
1080817
2166151
465197
10088

1024541
156379
173852
506244
565573
1695392
~40%2
~101980
104417
ns
-1628

28541
52118
-8

~26557
-316172

~ 215274
Hauz
~331485
~§7587
11377138
308554
520984
208740

~328108
-25413
~19951

L
131514
182903
s3om8
93547
~297865
~335025

~ 754
814537
147766
~ 256824
- 14750
53990
164781
-ns
154067

~1810Z3

wTS114
~ 95030
~ 179574
-§5G26
329414
- 106605
=533
157647

~35138
-2
129567
-18a239
7O
~273503

AU
40633
47972
- 316716
~ 179037
~$41796
~518399
~SET309
22857
- m
~Téi60
sy
-Bnss

405246
~306154
~405766
128418
G810
—268383
540026
93451
450601
859348
~521775
366381
-~
~395538
— 446704
~678046
481319
2163
~22321
53667
12510
216446

182895
163740
~32BET
167140

SEF OCI NOV DEC TOTAL

~8652
5304
«~37B614
211488
218623
~ 235683
962509
~ Ty
«~$2IFIL
~856348
«~FU546
w3936
~250756
~TO5T24
~EE N6
- 496034
~352857
~591228
~59358
~52M99

~4TE31

34515
186022
365546
211043
~5404
4TI

= LETAL
08500
351959
~ 158228
s

147515
~T6167T
~BT582

~256497

-82147
195094

~TYBI4
- SOMT4
~563448
~413885

-16368
«529009
-590171
~ 471342
- 36000
641444
wdTA050
~23%00
~352007
~419671

-359367
-184275
~213899

154609
~ 341878
~ 416657

~16322
~218176
~ 13368
~118105
-~ 1416
-8
~113476

-308251
44395
~54T33
- 238062
~iT546
- IFLITL
~T91856
~653162
—§52R49
-TA9LTS
-54M1Y
-~ 243087
~ 188860
-565646
463578
—450057
330963
~60213%
~293576
~ 2130
~231633
-~ 306066
~115592
~ 324505
«$§1179
~113631
T430

- 225704
- 344997
R lir<iH]
LTTE
12009
- BBS60
164269
275018
~2135
289705
252400
~9LFT2
216856
~$307
nny
- 12747
88712
20067

71418
501118
IS5
40013
—-260327
11360
145467
3189
~5584%
- 35809

e
~2611
~31543
-5%0
415975
~357109
- 1346763
~673841
T
~HRT
—631741
«331530
~545161
—683725
~TS5056
=366371
~AZ6445
~840180
417481
~408555
~163064
-21027
506152
420028
~ 159794
~261980
62050
~166736
~453121
~87286
20389
231955
201605
2108
317
140714
400
526008
~22063
133585
1868
240406
182612
592964
1776
~110432
377168
495581
~13%568
—45307
-
s62m
105396
3018
81988
~65T34

2388721
595461
617665
#121850

- 214763
4524911
~ 71019
- 1688921
~10METE
- 492585
~1610461
2591545
~ 52798
W
-1498313
- 308323
467928
2409957
- 4016475
~1385263
3230
9399637
803961
~ 2009666
208239
~1175033
4868641
636034
~45T1440
4393016
233477
-~ 200856
976148
1415670
50688
853665
952482
Ho46548
-2A91
348T26
1026456
~B60585
1568008
62181
68001
- 620907
1366295
630075
~530942
- 35053
1088
mn
~1216059
«10T2693
~1268651
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Change in Lake Mead Bank Storage Salt Load in Tons

YEAR

1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1545
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1938
195%
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
i973
1974
1975
1976
1977
1978
1979
1980
1981
1582
1583
1984
1985
1986
1987
1988
1989
1990

JAN

- 3461
5635
w200
~25366
-26052

~45078
-30759
~33371
-~ 26990
48173
~ 2T
=~28443
~11581
—1213
~d7TH
25318
- 14968
-~ 17938
-7689
-19185
=33612
9861
18034
9074
14001
5617
8689

- 865
17808
I421E
26437
15219
10428
42607
41786
4170
4932
6252
P23 358
- 15882
~21254
~ 7390
-26755
~1100
911
1
a2z

EEB MAR AFR MAY

1087
1300
18T
866
8477
7574
3625
68947
—263518
~53290
4091
41470
~30459
- hQSLT
A5
-
—24m
w7876
~38348
-21604
~29077
13785
—-4T38
17325
~17TR4
-9
—1402¢
23410
~11353
~21688
4981
$8359

2953
1497

-18374
- 10°70%
1530
~16636
-2819
1577

12586
33N
45672
6532
10887
31012
-~ 17608

7599
2429
7
541
3180

~2506
~3631

BE

WTR
38266
1656
58284
38434
1193
Soem
M6
28965
-2501
~15537
3473
55948
19876
7585
21
~18129
5380
- 2T23
~25787
- 20475
1558

6438
=276
41810
- 18939
84851
~48736
—2862
40371
-677
411

5813

~ 1897
2441

~ 10092
37528
~27729
22687
~12378
=470
~18903

-840
324026
~23614

-1063
w1955
15624
- 6136
~-17001
~ 20640
-~ 18872

34851
158517
193054
175572
133646

¥in
TATLA
114546

€768
1ML
100789

49124
120750
126862
109775

40884

31687
114546
~T057

un

12007
142012
- 1662
355854
6277
164563
~51522
~ 3603
104647
&N
w1428
6618
3240
57
391
-2813
-31701
—1298
~4038
3582

~ 33428
-12656
~21674
-17959
~19137
- 11545

lu o3
Ts6

~11505
-~ 15085
R xraty
=258

JUN

hiiiind
8609
153584
239834
£4T6
&3
1490
169521
Y
18140
101173
43348
131743

18145
HeRe
1189FF
210268
120627
~5795

0153
136500

150154

-1726

-17893

«11547
—~4393
73953

33864
33548
a7
-21R7
~15042
-~12971

UL

1548
11891
41596
61064
- 19361

41154

-34449

SEF

~3827
345
~11619
iy o
1428
~1531%
~62563
-50179
- 34041
55663
- 21086
-35443
- 16299
450872
w4537
-32A2
-22934
~38430

3421

~36152

13718
=354
3106
958
13852
35877
~ 10285
2506

1611
w2708
M1
2

~ 16685
-25016
-$340
128%
-5
A 19k
-531
~31724
~269G2
~ 1064
~34386
~38361
- 30637
23407
~41694
- 30814

1017
~1563
15342
i

~25602
-~ 10805
~14181
~868
-TETY
-2
4564
w3

NOY

~ 13536
2486

- 4208
-1878
- 26454
25504
~$1473
~42456
w4235
-4
~35712
- 1575
- 18776
~367
-M120
-~20312
-21513
- 39139
~ 19082
-~ 19443
~16356
~ 19804
-7514
~-21093
~332F
~T7386
482
~14671
45
~8652
14760
4388

-~ 5756
10678
178%
«139
18831
16406
- 5978
14096
~5073
30629
—8245
16817
131
4197
11142
32571
~115%
- 26401
36921

~F1900
~2F302
19387
~ 17029
~4092
=178
19453
wSEM
132%
15477
13110
4037
21004
9145

3419
~14324

121
15626
11870
38543
15546

-1

s
-7

22005

£851
1962
5324
~4273

155837

401548
528521
prre

« 13700
294119
~AGIE1
TR0
~ 36198
-3
w 114650
168450
-34R20
58
w§F300
=ML
160080
-~ 162497
-263071

610976

-130628
-~13536
«T63T7
315462

~ALM1S

303444
285546

151%
~13055
63450
92019
3295
55488
61911
64776
=162

66720
~55938
101961

A3420
- 40359

49955
-3464%
~14628

k) £

4701
~ 79044
—-49705
~B2A6L



Salt Load Gains — Grand Canyon to Hoover Dam

YEAR

1905
1966
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978

AN

- 74865
- T4965
4065
wTAP6E
~TH9ES
~T4965
wT4965
w495
wT4985
w4965
wTH96S
- FA965
~THGES
wTH96S
~ 74965
~T496%
~T49E5
~T4965

4556

~10454
103173
- 1666k
1493
- 13501
IR
43084

nIR

159
~200134
~ 21281
300485
~28m31
- 278856
166056
290028
310623
~ 276153
285851
~ 282591
~275373
- 284483
~326538
~375789
~ 204054
~ 24702
~ 306024
-~ 296082
-nme
~139789
- 183288
~274409
~30173
~2566
S24031
~203396
~ 190430
126063

11168

~478%%
-4 381

96718
ik
134605
22

S0

EEB

—4075
WS

1T2%
-107%
~43826
- 354038
~ 110188
«JEESE7
~348128
—~248679
~ 12243
~F2314
w8373
=025
- 2AR2LT
~ 23458
w5495
-301347
~301615
~267530

- 245710

-~ 232659
- 249149
-21M71
-202103
~318087
118767
- 264029
~218813
-~ 228399
~ 223090
~107412
- 150921
~188874
n
96153
12665
~TIF7
ki3

03
387
2887
33768
~192EY
ABHOE
5554

-~ B

MAR

~TH05L
-T2
T892
~ TGRS
-T652
-TE952
T2
7

76952
76952
~ 62
~T6562
-To52
- T6U62
wT6952
~T6E2
~T62

100055

1045

- 240178

~310604
~319950
wZATAO0
~ 208
- I5A91
- 200048
~ 383121
- 16097
- 126532
26556
-23167
~2T58
~ 24T
~ZXAG
~107
- ZTELIY

110601
~74a6L
= 113593
35966
~55259
38
=555
10988

TR

AFR

325416
117650
~111529
195466

449983
100140
~3929

14100
154523
416087
354661

-98613

217354
14002
~ 109486
~112899
55545

1H0E1S
~ I
it ]

56814

MAY

67130

288778
~ 141413
~59158
1480097
2042900
1883826
1101754
P
3010511
1646145
719178
13359022
1085388
633910
1379642
1560318
118295
409173
770
263602
101639
622
763082
13ETDS
133664
1336312
~239785
L5
s
1645856
~I314T4
~9880§
£15867

~S828%
~114872
828
133631
133088
19154
1A

5rsE
s TE
Lore ]

~5564T
~1192
w2458
~ 175681
-33N0
wd 23T
~232889
-~ 190902
w4839
ITETRT
169615

AT
115180
2513120

540607

2466501
2957145
962374

1233220

1435083
TIA44
1M2TTR
1012386
12582
2376175

nn
HWEN57
15112
3427
1637330
513978
158
55507
113080G
~ 135019
~ 1605775
712848
153199

-313374
~35154
29116
14011

i

2Tie
R

= BT
~3645%

18 0

158832
158832
158882
158832
158832
58852
158832
158832
158832
158832
156832
156832
158832
158832
158832
158832
15832
158832
32081
BS99
152669
-152091
300614
393489
-39
~33837
~189831
394363
ALT405
~71135
~ 456654
~4015%2
306943

~T54042
~T6WM3
TATNE
473542
241555

598365

847405
40817
g2
621
492655

106307
~50538

160158
~154173

~14597
-~ JO026
S6TEIE
- 138000
- 39031
1106
6551
~43952
~ 15300
B

LE v

- ot
91196

iy
«4E38E
= A108F

~15653%
1165093
1516171
31691
~SET
1004953
41613
-534879
~ 426873
-20218
- 345738
-334656
~35240%
~275681
~177133
-1638382
~195691
~F99505
A EFET
~380208
-¥T4687
-273597
- 218569
-~ 278561

-~ 570551
209227
~18519%
180796

157306
300404
~402332
~ 262395
~386622
~378%
~ 131507
« 16652

#1LH2

135452
51534
f Sexsd
satee
~FRNE
pe+
~ 34481

SEE

-15250
1316806
86285
536155

~35775

143172

~ 2854
~ 415207
~451112
w JOGESS
193416
3539
281465
~432614
—~314298
~ 11765
~32L977
~ 175404
~SETIRA
~32678%
~338064
-~ 419713
w¥T5015
-257661

- 306640
-366658
« 221810
-180818
~ 197158
~336782
w33
~313502
~4 26415
-~ 20846

-5619%

~9B563

4zt

-31204

~15588
Liki53
43188

~ 5
s

¢t

~ 107684
- L0284

~102684
102684
~ 102684
102634
- 102684
102684
02684
- 102604
-102684
102684

- 302684

53303
~354169
=429479
~2T2162
~354765
-39

~93172
~ 32077
~343647
~ 416223
~398291
~ 49074

- 393592

~391946
~ 438595
~541968
~32731
«385109

~ 435851
- 303463
~2¥TH8%
~ 259080
~489108
-m
- 414808
36200
~ 119600
~ITIE
« 11646

310854
Tisat

15715
109085
—a4253
249566
159475
1017
103024
eny
89
51862
-2476
30187
~F1ES0
—284552
~ 353659
w2 78044
~¥T1171
—-142751
-3ISHI
~37915%
~386347
~353126
~314062
~284786
—415156
~339160
~362975
~361546
~499190
~38003
~ 221349
wEHOES
—210247
SIS
~ 278863
~305650
-30236
~15]96
-~ 221806
~90135
-2978
260057
100901
-57910
399%
a5
46047
143406
-308
~Z1303
549
5T
Fr ]

- ERTE
~ 18867

125538
4738

- 198506
~303022
~28%830
~311253
~2TR04
~191815
~242569
-332551
w3IGHISS
~ 295456
-28T27
~Z32938
~207602
~241639
- X467
~ 306161
- 3IQTET
~360511
- 346031
22862
-187311
-219936
307061
~2TR6S

IOTAL

712613
733613
Tiz613
TI2683
712613
752613
712613
712613
Yk
712613
1z613
112613
12613
2613
712613
712613
112613
FI2613

214331
1330820
1465901
~104728
TSI
82003
172366
2286667
100408
3000813
1550623
09317
~1922687
~BA5464
2181425

- 3036538
~331867
858729
4198541
4102156
104677
1937541
a8
~1324454
1154242
ilrer)
464706

- 1149971
556424
2254554
~158T342
~1192 T8
218274
2285630
5764559
495089

~ 2085474
450251
~ 1241756
W29
1547270
- {62682
Iags:
12700%)
336387
~$6271Y
pexisid
172516
1I0H73
759953
321669
39481
EEMT
e
~EFHTE
et

EsL
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Salt Load Gains — Grand Canyon to Hoover Dam

YEAR

1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

iAN

65453
95T
80444
%137
133523
194556
24970
57624
123972
21908
-§9924
437

FEB

Lo gpcd
176600
57134
34038
134305
18614
226313
104514
$47M
1785
~11440
2628

MAR

24247
L3243
13613
iz
84141
199466
114924
s
~5679%
=137642
62049
1185

AFR

43
106839
34563
12647
104M%
184275
TR
- 33008
52543
- 13850
= %5183
~§1436

MAY

9515
118526
9697
g8
pals ]
353094
148247
Lrres)
~7150%
- 154164
- L1873
- 148084

JUN

- 57684
Faliig
- 16494
~13867
51378
450068
398548
146308
=35529
- 170435
~152457
« 53562

UL

20429
230720
L3
15006
821994
35260
261587

~ 45676
P 13
~ 156345
~104082
~B4512

AUG

8109
83817
jiizh72
53694
40778
136015
159846
33187
26003

~ 14743
~110271
~40493

G676
k¥
~ 4440
42025

160407
3643
3R
~59781
~&2508
~61784
=7561%

NOY

44915
-1 43
39784
13676
257191
203557
14752
65366
«31078
— 65048
w1479
~653163

T3i49

58565
144157
256849

19880
108581
~2B53
-~ T84
iree)
~24828

page 2

149661
jREEA b
IR5389
64571
3635011
2719048
1753885
641341
191568
~1297103
~966418
w5 TEE1



APPENDIX 4A
FLOW MODEL STATIONS
HOOVER DAM TO DAVIS DAM




S60TIS
567662
581066
A35445
Siks
sosE17
250443

EEB

48T
18747
663663
Lo
73547
461083
563464
462962
T4
554400

955531
1145835
1251259
1245757

1371154
1046534
910645
YOSTE
TRt

1435142

10592
935855
o821
s

TRSEE3
TB4593

$5TTL
§2456%
TSI
B59609
$10704
Pl

854075
THEEE

$18757

Lrpdax)

P

LN

1014560
841401
799152

1800
TRE466
783681

TR
75353
TBOELE
T4053T

683157
Ti6e0

THY
85390

UL

1513046
1969931
2345264
1312098
2366116
1459061
2118800
2700248

i

691G
673299

B

831939
156923

AUG

8969
1103734
1299654
780524
1330750
8363
SEMOL
1R
61792
1467000
801800
1811000
1495000
502800
720000
1223008
1959000
£19H00
1856000
41290
785200
£10100
1047000

TO6700

2276000
1733000
365500
862600
462100
161716
625953
612487
664076
6351
TSI
HT5T59
1428693

1042230
1210709

150775
94720
1061966
871907

1307246

Colorado River Be!ow Hoover Dam - Fi_ow in Acre—Feet

SEE

883944

556153
608141

1131785

$91100
1014000
617600
387100
191168
453652
506312

T14140
676374

1640513
11627148

1176275
TS5604

1291259
801810

539254

350140
F13484

510301

555011

$913100
SL600
507000
432200
£20200
330200
00398
572200
366262
33
745003
711085
TIS048
1816688
1094892
11787194
1185025
1041933
762259
830079
WIEA6
1021701
s1sny
817599
1214497
T4E5TY
&734T7
ABTE
ss4n
958030
745598
$06851
439032
S16741
12902
454079
445157
“rRs
73124
$56091
456750
5609
449550
452387
3977
526500
503888
HIBE
304368
52532
IME

1337375
813493
T40936
491990
A3TR8

1080068
873137
57028
ST

19821800
139315100
£850400
16353000
10400960
4512491
6358789
5034470
4018105
763781
645373
TR
14887616
15762479
12715327
14426453
12512453
10584908
10950015
13050298
13566149
12015368
9369577
15815318
11300396
10513205
8587373
TB12834
9322982
13877795
92827L
Byosis:
RE85870
3615289
8533106
8155492
TIOM0E
T8N
OIS0




Colorado River Below Hoover Dam — Flow in Acre—Feet

YRAR

1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

AN

2117668
47454
618574

1176198
1752000
1839006
1622000

506308
S4¥00

EEB

291382
267963
535987
548453
364561
1164693
1582000
1045000
1139000
TA3400
320000
467500

MAR

17959
2906
814723
191972
633540
1T
1402000
1634000
1137000

R90000

AIR

T03348
1129405
101@4s
1042528
1059927
1564164
1330006
1407000

968300

$O6500

975100

920900

MAY

ho:zbizat s
1260534

BSTI50
1215867

1434000

1124000
by

IUN  JUL AUG

865203
156809
34855
634518
18EE2RD
HTeas
1665000
1730000
853560
1IN
966600
SEH000

73
1982
863913
TI542
257046
2184792
1735000
1630000
845200
892100
901500
1070000

875596
ieae?
G149
Tean2
prrriiyg
1905123
1684000
142800
1022000
1015000
§71000
1020006

SEP

N
875883
667791
393884
2186377
1623685
XB0000
1351000
884000
TOIS06
645600
620400

530338

319384

105652
1587560
1834006
1179000

52500
629100
351300

i

319004
1740617
1543836
1900
1057000

548200

12400

451300

1k 3 b
e

1692297
1617718
121000
1421000

576190
S9470
852900

page 2

11087453
283370
NG

19066979

21411160

17206000

17528000

11335700
S4TE500



Colorado River Below Davis Dam — Fiow in Acre-—Feet

512106
382100
1177000
1868000
1542400
1364060
1411060
SA0L00
38806
46706

s22ms
192164
2379
211788
32006
301568
363483
1288687
sr1017
$15381
157681
810503
1201116
1076704
1030977
913138
1135569
niBse

+ 1117000

549000
1158000
107600¢

643500

641900

424500

a0

32000

18100

$51700

556352

£18m

547049

586303

499683

524713

50871

578

585866

$71605

599583

611156

41238

584994

SEsEa

260

£26500

400

380300

346000

518400

$7IM0

S3E6
£750000
1554500
1110000
1166008

£23500

163900

S0

MAR

£26982
0732
453478
SBss

851517

AR

11527

10171139
855178

103452

2163546

UN UL AUG

Inas
2495906
1695852
IS4H081
4399343
ISP
JIMRTE
204082
1518234
BIN6S
22U
2487641
3046417
1312084
o994
2280761
2458035
410928
0ES
598125
588205
Lvxto
6802
$73435
1819754
1511589

951683
BEFS3

816607
59054

830009
925658

EHN0G
14400

FIENG
761100
1741000

Pk
1T5m52

951606
1544571
179
123553
17E5843

95 Nes

21e0

G106

nEw2

16270

577952
41508

555631
613838
£93821
1515626

1067529
1301994

1107453

1359000

756071

e

IS
xms
363353
3T
537080

671557

TEIR

1641508
1175711
1178857
1192706
109128
21308
824088
$49Z4
1211180
To860
797800
1293000
673300
677900
551900
535800
586300
€76300

T2

35805
321051
359406
302403
558098
287865

96611
ISTRA
IMi6L
31670
ot
w0
205832
21

346590

el
Ta1819
18540
1864353
1118052
1186589

1037036
TYI615
901360

1003091

1mMe
552200

1191000
537500

415900
382400

481038
384819
S1m0
43221

412080
420005
338257
413545
252011
2747
nsms

311383

253589

335866

1624000

1331000

507800
443800

[r3iarl

BTVas00
T3S0

11240400

THOROSS
19300
1638000
1TE31000
LEIIRIDG

B4LEL00

byt




Lake Mead National Recreation Area Consumptive Use in Acre—Feet

YEAR JAN FEB MAR AFR MAY JUN JUL AUG SEP OCT NOV DEC TJOTAL
1964 4 it 1 16 1] b1l ¥ b2 b3 b3l 17 11 b
1968 8 ¥ $ 9 17 u ol 5 2% b 19 1 201
1965 4 [ 8 15 21 n i 3t 9 18 16 12 213
1967 18 [ 12 17 20 b3 n k7 26 n 17 11 233
1968 & ] 12 n n 2% n k) 2% 25 19 13 247
1969 9 1 & 16 n mw % 24 n e 18 12 201
1970 b+ ‘12 12 1 21 u ] 2% b3 M 17 12 233
1971 11 * 10 41 15 2w B 23 % n 24 2 17 p<T3
1972 15 13 15 3 18 19 33 3 38 23 24 n b=
1973 b} o) ! n 21 38 a2 41 40 3 17 13 329
1974 ] 14 17 5 37 1] 37 # 37 % 10 110
1975 1 12 11 n 33 7 2 3% p] 23 20 13 1
1976 13 1 18 17 » 39 2 k1 0 13 10 267
1977 8§ 1 12 % 13 2 “ 38 33 M 23 u 251
1978 7 6 12 18 2 " 34 M 306 3 12 ] it
1979 7 8 8 19 27 M T} n i el 15 0 238
1980 6 § 9 17 n 2t 33 40 28 b} 12 $ 29
1981 9 6 11 b3 n 37 41 37 b7 24 19 16 M
1982 14 14 1® 23 3 B 31 4 4 2t 16 13 bl
1983 1% 14 13 19 b k' 30 n 1 s 17 15 49
1984 19 s 48 46 5 $7 51 5o &1 ” 16 512
1985 11 12 n H 39 57 56 52 34 24 2 21 380
1986 ¥ 16 3 13 “ 48 @ 43 33 s 24 1% 384
1987 16 16 15 3 4% 43 &1 50 @ 33 15 1 369
1988 . 12 12 19 11 34 41 35 30 28 b1 16 283
1989 15 13 0 2 32 12 47 %% 37 n ¥ 1 301
1990 12 12 18 M 3% 43 Ll 38 2t n 16 14 308

Davis Dam and Government Camp Consumptive Use in Acre—Feet

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEE OCT NOV DEC TOTAL

1972 H 7 16 26 n 3¢ n E} P} 15 6 5 219
1973 5 5 6 15 19 33 38 19 31 % 12 9 38
1974 5 & 16 34 4 k13 34 29 24 16 10 [ 13
1975 1 H b1 14 17 27 20 2% 24 Y] 10 H 193
1976 3 5 B 12 37 3% 34 34 21 10 7 9 118
1977 14 16 is 16 18 3 % 27 19 14 1z 11 211
1978 4 4 6 1 2 41 40 41 bl 18 8 4 124
1979 1 1 7 15 n 28 28 21 21 14 iz 8 196
1980 7 7 16 W bl 29 35 43 31 24 13 10 51
1981 6 ] 1 L} 8 33 31 4 " 18 14 14 243
1982 s $ 7 17 22 38 4 b2 1l 13 1 [ 208
1983 7 6 7 16 36 £ a9 36 26 14 10 7 241
1984 Y2 4 é I 1 7 9 6 4 4 3 2 &
1985 1 1 b1 2 3 3 (3 7 & 4 2 1 ©
1986 1 1 z 2 3 3 [ 1 é 4 2 1 40
1987 1 1 3 2 3 2 2 4 2 4 2 ] %
1988 4 4 § H ] i 14 %8 i3 17 12 9 122
1989 5 4 § b 10 15 13 13 14 13 b3 11 1
1990 9 7 12 13 19 0 3 % % 0 15 L] 203

T ——g

e

o



Change in Lake Mohave Storage in Acre—Feet

1950 14400 ~ 13006 4960 ~THN 10500 3630 20800 90300 130400 242000 133100 824500

1951 209500 165000 $5000 w0000 L0060 ~200000 200000 12006 92000 ~33000 201000 34600 $65000

1952 5000 $000 21008 - 1000 23000 43000 22000 «3000 5000 2000 5600 14000 14060
1953 1100 ~34000 53000 €500 -IS000 ~1TANO  -200000 124000 96000 114000 191000 108000 £500
1954 9000 34000 65000 14000 w6000 45000 000 =100 104000 $0060 ~ 12000 8000 6000
1958 48000 $8000 47000 1000 3000 275000 150000 ~31000 -~ 129008 -24008 9000 111000 « 2600 :
1956 206000 64000 11500 52000 ~3000 1240006 133000  —197000 53000 ~52000 160000 104000 35000

1987 198000 16000 2006 45000 19000 «83000  ~194000 ~ 2000 400 164000 S4000 - 2000 Y1000
1958 ~$3006 201090 -~ 3000 42000 4000 127000 133000 -~ 13009 10000 35000 32000 55000 $4000 i
1959 29000 23000 W00 ~52000 14000 -163000 204000 ~16000 <2000 42000 131000 99000 2000 §
1960 123000 ~52000 160000 3000 25000 ~26000 141000 17000 75000 ~ 48000 ~$000 208000 ~F7000

1961 76000 6000 18000 $0000 28000 3143006 ~155000 ~ 7000 w5000 29000 130000 193000 £2000

1962 ~1000 79060 45000 -3000 {2000 11700 183000 w TR0 20000 10000 000 213000 17000
1963 ~ 17000 17000 4000 31000 0003  ~20M00  ~13I000 -0 31000 w2000 12000 164000 w 46000 i
1964 143006 - 22000 ~-10000 53000 75000 ~1300  -119000  —122000 ~ 14000 7000 67000 104000 35000 ¥
1965 22000 2000 - 1000 S0000 75000 ~67000  ~169000  ~134000 w5000 24000 115000 225000 150000

1966 30000 ~ 55000 37000 ~ 24000 25000 142000 ~109000 90000 ~ 20000 2004 111000 81000 —~164000

1967 65000 23000 15600 w4000 20000 —~ B30 -~ 80000 ~$2000 -~ 9P000 36000 1973000 106000 160000 i
1968 43000 —49000 27000 2500 s6000  ~110000  -S8000 128000 3300 23000 37000 168000 ~215000 L
1969 179000 ~30000 ~11000 S7000 49000 ~57000  -107000  -179000 19006 - 1000 81000 14000 4000
1970 130000 ~33000 ~ 6000 2000 120000 56000 ~100000 ~£2000 128000 25000 49000 5000 4000

197 101000 76000 34000 40000 79000 ~95000  =215000 12000 - 46000 ¢ 26000 §1000 15000

1972 95000 33000 20000 3000 34000 ~31000  -185000 ~ 45000 50000 178000 18000 - B0000 ~15000

1973 000 141000 ~60006  -72000 166000 134000 145000 12006 4000 ~36008 88000 106000 50000

1974 £4000 5000 000 ~74000 TIM  ~55000 1300 w2000 —43000 £9000 128000 ~17000 ~ 10000

197% 33000 64000 - 53000 ~$7000 73000 12040 ~ 34000 ~96000 ~57000 16000 $1000 60000 18000

1976 15000 64000 26000 - 1000 11100 -105000 45000 ~ 45000 151000 55000 19000 34000 174000

1977 w1000 ~4002 36000 45000 5000 ~55H000  —148000 7000 73000 23000 52000 144000 75000 §
1978 38000 ~ 25000 w2000 7000 110000 ~204000  —124000 50000 41000 103000 49000 46000 44000 o
1979 48000 ~ 73000 14000 140000 103000 -36000 333000 2000 49000 -] 114000 154000 44000 o
1980 99000 33000 ~46000 -~ 56000 210000  ~17000 27000 22000 ~91000 $7000 1000 93000 ~ 42000

1981 103000 F000 - J000 19000 45000 ~33000 163000 39000 30000 12000 TI000 $3000 18000

1982 £5000 -~ 14000 44000 46000 63000 114000 ~149000 3000 136000 24000 106000 138000 58000

1983 £1000 w0000 £9060 ~12000  —10000 150000 ~ 28000 0 ~156000  ~145000 €5000 143000 13060

1984 13000 31000 ~15000 194000 24000 25000 $5000 ~5000  ~102000 w000 « 48000 16000 ~ 151000

1985 20700 17005 1000 30000 -74000 35000 19000 ~34000 -147000 ~102000 13000 64000 —99000 )
1986 243000 68000 $5000  —65000 74000 ~00  -100000  ~128000  ~54000 62000 ~36000 10600 115000 1
1987 202000 ~ 16000 57000 w3700 300 ~134000 199000 31000 29000 12000 128000 ~ 80600 ~22000 !
1988 151000 116000 wET000 95000 ~23000 —60000  ~219000 46000 ~$000 ~11000 35000 70000 104000 wed
1989 HS00 ~19000 ~51000  -82000 208000 5000 —186000  ~]04000 —~95000 16000 151000 79000 31000

1990 129000 108000 22000 ~58000 20000 ~ 49000 - 28000 £1000 ~51000 ~57000 14000 159000 -36000
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Evaporation from Lake Mohave in Acre—Feet

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982

e 1983

1984
1985
1986
1987
1988
1989
1990

4547
518
9584

4361
328
9508

9762
9695

9798

9695

30
9544
9570

MAR APR MAY JUN

063
1260
nm
12900
1348
1333
319
13486
132%
131
12675
13064
13345
13134

1319
12817

13016

1289
134
13023
1318
13153
13244
13020
13368
13057
12919
13049

8096
13867
1617%
16701
17138
16979
17011
16641
17657
16446
16095
16836
16668
16836
16757
16748
1674
16550
16649
16724
16284
16705
16625

10649

pakdy)

1386
23946
245%
4216
256%
24341
0%
2528

25590
2472
par1hd
25088
2545

25388
25369

24543
24936
25139
24686
24241

24682
24965
25197
25019
24065
25597
25240
2490
283
25963

UG

nie

25731
24594
3717
e

2429

izl

paal
s
23184
21038
2119
2130
21348
paed
11788

24383
2182
p>¥r-
2153
21833
21358
21468
nin
2813
21474
21668

42
2147
33N

2300
149
piv e
21918

e

SEE

plirs
1759

16617
181%
16327
1859
173
1T

mn -

17484
15945
16935
172l
16887
17038
1060
wn
17149
173 M
1106
1T
im0

1708
7in
18701
17486
17157
17313
1739
1748
17304
18099

17929
11144
e
TR
1710
1757

OCT NOV
#1717 5098
13919 16493
14672 0636
1413 10613
135382 10934
1334 751
1330 10624
14887 1063
14765 10631
prF=74 10836
14218 1014
14063 10351
14099 103G
14060 10877
14236 10337
1418 10418
14080 10382
14285 1®72
14053 10126
1424 103
14154 1024
14308 10318
1483 10647
14057 1028
14332 16586
14354 hi:5513
15150 16881
14312 10364
14858 07318
1427 10472
14540 10388
14350 10448
14158 10402
14346 10424
1468 10359
14381 10307
314358 10157
14358 1059
14536 10477
14177 10536
14258 1028

DEC TOTAL
7851 1wy
937 186638
4338 194073
9356 188545
§572 199914
8938 189727
9621 191256
304 194243
9431 1968285
9453 1na
9351 189885
o520 192899
9566 192585
9207 192773
§288 193565
9671 194768
9256 193192
9660 194996
%18 193038
%128 194484
9137 192909
172 194073
9130 194264
w247 193219
9123 191062
9181 191795
9612 17894
9401 194076
9520 192901
9401 192276
307 193993
9265 194089
9423 194650
458 198376
9102 195741
8866 107940
9139 192687
9088 193853
3330 195636
9398 194930
9518 193034



XEAB
1905

16N

- TEEG
680
-TERY
w680
~P6i
~ 7580
«T680
7550
7530
1680
e
7680
-6

-« 7680
w TE80)
~ 7680
~E
- 1680

7680
-~ 7580
~T1680
-~ 7680
- 768
=768
~ 7680
—~ 1680
- 7630
~ 768}

~1649
1535

~9B824

19740
-37158
~24890
~33%7
~3879
~ 45243

2188

56

~245569
~32543

11475

]
255

FEB MAR APE MAY JUN

3354
$354
$354
5354
5354
£354
5354
534
£354
5354
5354
5354
5384
5354
5354
5354
5354
5354
5354
5354
5354
5354
5354
5354
354
5354

3

6097
16097
1087
16097
18097
16097

[Sr3vd
~1372

~15149

I
1490
1
1470
)
i
7]
14190
10
M
U0
14
%0
14750
1410
1190
14790
L)
14790
14790
%0
W

- 14539
19975
~B481

10005

~3100
~98276
-13412

~ 4959
~25309
-17163
~3729

2138
mnes
17495

1R

~19598

114606

1618
Wi
16119
16110
1618
16119
18110
618
we
119
#1189
1618
w1
16119
16119
16180
15119
16119
16119
16119
16119
16119
16119
110
1611
16119
16119
16139
16119
1619
-7
~12%%
"
27
~3618
~g8H1
1024
a7
—46611
~8611
~53HS
-85
B

~ 45862

381

2814
1553

912
6T
11
8

Flow Gains from Hoover Dam to Davis Dam

189

2890
15940
500
590
o0
2594
2590
3599
2560
2550
2590

AUG

1510
1310
mn
)
131%
mw

SEP

w6443

~1397

~59181
w3464
-
~43417
~ 12533
~36687
~§315
~33258
T4

16596

184%¢

11519

QCT HOV  DEC TOTAL

~35227
~416%

~$16

4566

-1
~8458

21560

2197
197
0¥
2197
97
2197
197
197
2197
%7
b gl
uy
197
2197
a9
197
197
2197
18T
2197

287
2197
21197
2197
2187
2197
2187
2197
2197
13783
~25534

- 16511

~1463%

~E15%

117176
1N
176
17T
1
7%
117176
117376
1717
17176
17e
17176
1716
17176
1M
117176
117176
117126
e
pEc3e ]
1116
11116
117176
1175%
unTe
117176
17176
17176
17176
117176
~158030
~113861
8751
11196

ey
._w,ii

[EE—
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Flow Gains from Hoover Dam to Davis Dam page 2

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC IOTAL

1979 18348 25686 2B 0 o] 40087 42062 T 10882 62406 4320 1578 2007 463633
1980 2537 35048 19706 45674 34058 29909 prgi] 35978 45263 1539 21TH 15892 314421
1981 6381 =123 18941 7480 21755 fxt: &1 45458 4545 15808 8608 ~2521 23778
1982 —6021 20870 2507 S 1879 37447 52136 30315 13 1418 « 12979 ~19549 219089
1983 21687 3784 766 85 Qs 30508 93556 95538 i 45730 3564 22188 $21187
1984 2578 26244 1158 207% wise asm 0647 16509 %4397 36838 24863 31402 292153
1985 296 557 19167 1740 54119 28659 KTy ) 36080 298 15409 5331 5888 255150
1986 -2 6561 14052 W29 1307 2185 33640 42541 18183 e ~B17 25158 211091
1987 931 20887 28350 175 ~ 3008 3493 15566 1229 1283 40995 13936 510 156848
1988 -§TR 6147 21482 36650 30234 41128 190 451 18945 26681 18208 11085 308641
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Colorado River below Hoover Dam ~ Salt Load in Tons
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Colorado River below Davis Dam — Salt Load in Tons
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Change in Lake Mohave Storage Salt Load
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Salt Load Gains — Hoover Dam to Davis Dam
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2178 180385
217 180385
7 180385
217 1580385
FAvl] 180385
2170 180383
17 180385
2170 180385
1 180385

«30523 167001

147120 nns

~6B38 - 23867
~10754 210301
~132 $90n
37832 286428
11940 10708
34347 ~560801
18116 e
20498 55463
16265 180844
9044 181164
544 456917
38838 325863
3313 138994
~13267 ~1100
14517 2784
~130832 229843

- 17104 ~2728

30370 ~ 259190

-36845 ~363198

-11360 - 259972

38659 128726
$160 525843
3320 145081

~ 2T ~ 196329

~13640° - 132387

~ 4572 -382996

~3527 k73]

~22773 ~ 149039

48962 104059

~13549 370414

~278n7 290859

-~ 20083 ~5207

~31400 209%
158 93492

~2E738 THIE

24364 183364

- 2923 I3

B i %73

18466 B354

L1506 5315
23516 AL
1120 33303

%

j
A

R



Salt Load Gains — Hoover Dam to Davis Dam

YEAR

1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

AN

W20
30693
81
TI651

32090
- 30738
5330
4308
1472
15431
44134

EEB

19405
2 p i)
~ 4868
24233
26918
83137
- 18720
43485
byt
5076
30628
Wik

MAR

2887
£2086
41762
23298
1188%
8092
7160
75858
59811
3838

3

APR  MAY JUN

13
922
pxa]
$6475
51706
91494
k7 A ]
TI407

54893
44371
AB464

50481
3670
IT050
54850
W30
T9324
L3814
840
78
41235
43229
piriy)

G238
62706
53860
26904

mn
TH®
w TS
76044
23477
A3
564931
S04

JUL AUG SEP 0OCT NOV

L2313
97038
- 10529
N
94554
135210

105484
¥5%
T2308
-3109
101395
A
T2485
£3418
38751
3828
63328
70541

75967
158515
2933
-4173
15508
3944
65438
501
ng
34730
37482
29353

11z
53453
4204
13047
106330
- 10857
15356
5278
$4482
32920
18791
14889

par
6005
bz 14
~11940
74237
pLred
8751
35587
T8
mn
14379
154

page 2

DEC TOTAL
2597 660562
43194 816148
-7 199446

~10201 317419
610 845990

e90y 08
622 143908
15368 813411
1753 #5505
21063 sTHT

30936 186863

19080 54026



APPENDIX 5A
FLOW MODEL STATIONS
DAVIS DAM TO PARKER DAM




Colorado River Below Davis Dam — Flow in Acre—Feet

YEAR

1917
1918
1919
1920
21
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1645
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1936
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1976
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

AN

33939

121094

345903

1413008

38%0
HWTNG

192164
1IN
2118
3266
30159
363483
1288687
ma?
515181
1576981
/10503
1201116
W
1030971
913138
1138568
12182
1117000
549000
1198000
1076000
689500
s41900

- TR0

AT7600
632000
618100
55176
$56352
418201
54040
5686303
499663
s
550877
S57208
585066
sheos
599553
631156

ST00

750000
1554506
£1E0000
1166006

563500
5TI00

MAR

41505
s5s8s
38978
541893
3500
24659

S0
532604

68530
633189

1427780
955140

1520

0178

phre o
1IN

brea

AR

1158827
S44006
87637
60528
63007
BXO138
821885

10668908
ne73
963092
T8
621465

1056127
921253
345087

10T 044
325988
266976
412508
STIMO
534255
70503

953369

1347000
Y000

pLy.
000
b rasii]
R0
S830

599517

1320636
1304858
1000567
116012
1004757

FTTHL
1167728
1041538
1120000

1500000
1010000

781439

JUN UL AU

1819794
1511589

816607
BEMIA
845335
B50003%

G258

£10500

915400

$757%06
T61106
1743006
TG
TA400G
TR0

1027000

2619383
1758052

951806
1354571

173902

1203633
1715849
T95909
102%84
445983
1742174
1656877
1336391
TILH1

1053006

STTIG
ZETI000
2145000
ez 2o
1739000
136005
1149000
1130000
1302000

Forrat]
12511
661288
$11248
1386745
590783
1016315
L5495
460594
374536
£337%53
433056
1383614
1054510
687
seie
284509
21687

94195

881%5

T54950
T43991
B17539

335252
256983
3118

Im7

T4LIS
1325265
248517
1019830
16270
463299
5752
47599
555831
618888
[Lxt 128
1519626

100729
1101994

7100

855100

551000

599354

630535
651838

T

37195
sine
363353
237647

24945
671857

661188
361888

318158
362853

133144
579495
434305
481708

54529
1643508
1B

1118857
1192706

31439
343657
558375
Sa518
TS
S965T?

531900

e, g

397006

uriz
358982
3585
fraiigt
35906

558068

40367
217360
496611
354
374151
316780
2717
64121
0589
prakit)
se99r?
346590

TT4643
01819
TES T4
1864353
1116052
1180689
1188802
103036
TI618

333373

95408
20005
338257
413545
2521
29747

Mnsns

11X

2995
253589
16345
286035

380832
388057

820294
2171006
1158561
1267543
1234541
1105748

858187
1987955
1153469

S8TH00
TE4N0
132300%

115400
304100

533000

1062000

474000
335866
it
368581
IBTES4
355582

350643
2245
432024
425362
420740
438616
AT5e1

415100

300

SeTRe

464600

TOTAL

1299425
L0582
Lr> 327

12715681

13851715

117599

12376453
BOTINE
Bo43177
491372

14335
9283127

zmn
8051905
4240081

10113363
£506604
2795202
200159
5820609
5930614
§T14T7
8511019
THT4

14971630

15545190

12442619

14096397

12184497

10450477

11006003

13587656
10835900

15765000
11157700
10408700
8836100
7143100

11735300
9195800
8761216
8329392
8452843
8533613
821512
TII5650
8163789
W17
8097199
10857
81T
4246958
8260549
g
BO6GTH4
BIAOR0G

8174600

11245400

TAGRES
WIHIN0
LI45RONC
17366500
THIIONG
11318500

GALZEI00

9180000

1
i
L
2

ERATL — ernbmesni i

[E—



IEAR

Dl

1917
1918
1919
1928
1921
1922
1923
1924
1925
1926
w7
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953

1954

1955
1956

1958
1959
1960
1961
1962
1563
1964
1965
1966
1967
1968
1969
1970
97
1972
1973
1974
1975
176
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

AN

681600

1957000
1015000

- 1241000

1186000
1041000

T
1160000
1229000
1080000

£50300
1104000
1198000

33900
317300
2420

476800
42700
JT9400
3330
340500

176000
305900
350465
253868
366847

355288

362600
35%800
157600
134768
151800
34100

133000
1333000
£3R9006
SHR06
i
2WIHK

EEB

212775
245069
fairay
55T
268175
340847
216688
2821
S
17752
281159

2149

146761
158

314400
£72500
342100
1303000

66700
1482000
14600
1223000
1861000
1028006

1150000
13192000
1036000

SOR900
1134000
1020000

598200
365500

S64N0
593000
£713300
453100

450473

453900
L51M6
401732
65TIH4
170008
TG
856000

A5

MAR

ITIET
S8INE
404132
53552
prrcit]
TOToes
298789
33296
349839
318454
INTE
Isias4

1434000

12320040

759900
741669

7400
£40100

604100

Tis0e4
653682
TA141
47165
641842
TO5015
000
$03300
683100
£92100
575804
1056000
£97060
6528300
bzl
1M
13T
LRI
GITHS
TREHR
TR
&£78160

AR

1192043
S5T08
B545TL

1116000

164600
1390000

158100

3500
1333000
2170
810200
724500
756500

632400
581004

699481

TGS
45955
766504

sean1

T
811600
B4TIO
TG
112:00G

85000
1650842

MAY

J1RIAAT
1615664
1949145

3068378

2484197
211364
1284763

3035164

1276705
641758

643115
504300
5350
5200
532100

495800

598100
604100

625953
£40501
65T074

SO636T
756130
765800
$53600
451960
678800
TR0

753060
S50
1137208
1662008

TR
Figiee

AN UL AUG

S4L1855
gl sl
jtoso v

1536000

919500
TE4300
855800

2006100
861800
1415060

849700
1145000

176
1612561
13206
15500
1635006

TG

334851
199200

il
1720762
1965396
1247114
1931870

81200

1143000

T

0TN00
83270

1056060

1164000
B81300

24228
1835000
1602006
1406
561G
213500

9800

Colorado River Below Parker Dam — Flow in Acre-—Feet

SEE

1114000
824300

819000

9B1606
563806
500700
A3
1663000

TR
S76e00

55TRG

1160000
1178000
1038000

158700

$18000
1148000

5571900

411800
471000
438300

355700
434565
40436
434089
4537126
w3e
2368

39880
416500
354809

366300
SusEs
279300
326100

LS8
1592888
1655000
TOETD0G

#55206

530

M
3asNse

305771
250481
506355

J4p81
e

JIRA
320142

21199
214020
159413

552800
341900
396600
415500

TI6M0
1731000
1041000
1149000
1156000
1036000

788600

879700

1011000
341700
560500

1172000
s27:00
637500
363400
2100

405100
397100
119300

334300
ZH000

254500
247144

367900
760500

259300
1504255
1498750

280345
357627

3654610

JEWBS

219572
262816

259118

142476
181256

159348

410500

245000
196700
226200
1657%8
32
3ens
328011
355483

$24700
359500
356300
308500
770300
348700
71470

14TR64
1326478
1160000
115700
§38506
59606

351700

TOTAL

15764008
10224688
£245252
14098594
rHEnTY
13807624
13663219
£190532
TI4S
8574568
12397676
10063571
13691892
5005596
3684531
10882638
66487111
36117
$091300
5629400
5949000
 §00000
8417500
7658000
14748100
15195700
12079100
12841600
12033200
10141100
10661800
12650300
13050600
10472800
8671800
15413000
10649260
9670800
8140600
6849106
006700
10890300
8185500

6974500
1158500
TIS0N00
6652400
6356200

63277
541650

6458132
911406
67ERX3I3

TIT0E74
T50006

711500



Bill Williams River Below Alamo Dam, AZ — Flow in Acre—Feet !

mmmmmmmmmmmmmm

1905 10100 56000 70 6000 2100 TG 1700 7300 21600 1600 1400 4000 400

1906 10100 6000 26700 000 2100 1706 1700 7300 21600 1600 1400 4000 140200

1907 10100 $6000 26700 6000 7300 1700 1706 1300 21500 1600 1400 4000 140200

1908 10100 56000 26700 6000 2100 1700 1700 300 21600 1600 1400 4000 140200 ;
1909 10150 55000 2670 &000 2100 1700 1700 7500 21600 1600 1400 4000 140200 ]
1910 10100 56000 2670 6000 2100 1700 1700 T304 21600 160¢ 1400 4000 140200 i
1911 10100 $6000 %610 6000 2100 1700 1700 I8 21600 1600 1400 4000 140200

1912 10100 56000 %700 008 2100 1700 1700 7300 21600 1600 1460 4000 140200 o
1913 10100 55000 ] S000 2100 1706 1700 1300 21600 1600 1400 4000 146200 :
1914 12200 $0400 3700 1500 14006 1500 1508 1500 1408 2000 1600 1800 80500 g
1915 23306 59500 6500 1900 1500 §700 200 1800 2000 1100 1300 1200 114000

1916 110800 11 $2100 14400 3600 2600 2800 10600 30200 1400 1300 4600 316300

1917 5800 44500 2830 Took 2008 1400 1500 £100 16400 1100 1006 3606 119200 £
1918 4600 34900 bl 6200 1500 1100 1200 4500 12900 2408 2100 1100 101300 ]
1919 9800 R 47400 13108 3300 2400 2500 9600 500 3100 2100 9600 205400 1
1920 12300 93400 59500 16500 4500 3000 3200 12100 34500 1000 900 300 243600

1921 4000 30500 19500 S400 1300 1000 1008 4000 13300 2500 2200 TH00 600

1922 Lz 7700 a0 13600 3400 2500 2600 10000 28500 20600 1708 5200 207100 {
1923 8000 60400 38500 1070 2600 2000 2000 7800 2300 500 606 2000 157500 i
1924 2500 1930 1230 3400 00 600 00 2500 7100 1400 1200 4400 56200 -
1925 $600 42400 2008 500 1800 1400 1400 5500 15600 1700 1500 $300 116%¢

1926 6700 51300 32700 9100 2200 1700 - 1700 &600 18900 5200 4500 16400 157100

1927 20000 159000 1014900 26100 7000 $100 5400 20600 55700 00 00 500 407500

1928 1600 7800 5000 3400 300 00 3006 1000 2900 1200 1300 1100 23600

1929 1100 1100 1200 1000 1100 1000 900 3500 16700 1000 1100 1300 1000

1930 1000 1000 7600 900 1100 1000 900 2100 14000 1009 1300 1000 32000

1931 1000 2100 1100 2000 1400 1000 1100 64200 11700 1400 1200 13800 122006

1932 4900 269300 2100 1400 1100 1000 1100 1400 900 1200 1300 1400 307100

1933 1200 1100 1600 900 1300 900 800 800 800 800 200 809 11800

1934 ] o 800 100 700 00 600 3200 1100 600 400 2000 12400

1935 9800 60800 25500 1400 1400 136¢ 1200 2400 3200 1100 1100 1100 mwewe e .
1936 1100 1200 1000 900 800 800 4500 4300 1306 900 1006 1900 22300 E
1937 2500 209100 21400 3100 1300 1200 1300 1200 2100 1700 1300 1200 253200

1938 1100 1100 100500 1200 1000 1100 1100 900 900 900 1000 2100 112900

1939 1000 1500 1100 900 &0 800 800 1000 219600 2800 1500 1500 233300

1940 4130 16360 2570 AN 386 298 246 248 8oL 2400 724 50690 51093 i :
1941 HEN bz 1500 126200 3656 598 2160 7780 14450 1570 1980 4110 481485 E '
1942 10330 1530 3320 1630 s41 482 m 0 298 329 403 436 21912
1943 2800 1410 5880 1700 k1 361 240 1949 $61 T 569 1150 2189

1944 1328 3559 nm 319 56 333 7 Hé 399 31 540 519 136265

1945 04 “@e £2900 %40 ) 305 300 @ 300 440 524 1870 141D

1944 1390 1060 1000 170 460 m 893 T4 331 @ n 11160 20726

1947 nw 1200 1000 641 s24 5 460 urn 1090 £ 5% 625 10512

1948 §28 12 0 606 517 359 2 1573 328 42 532 Bs 7802

1949 472 2537 19718 097 &3 447 3 404 155 1474 541 567 5857¢

.. 1950 Ly} & 0L 564 464 k= 856 436 1188 w “s 553 7148

1951 613 sas 552 548 495 317 %8 59256 k77 M 1365 28125 953567

1952 ©1% 339 95048 10165 nmn ba:3 407 “as %4 3 563 695 157647

1953 %69 839 o4 &3 539 7.3 &6 766 362 24 509 545 7261

1954 748 ™ 55337 2139 549 324 41 1087 481 368 482 (Y7 3448

1955 £52 503 588 31} ws 282 3869 15964 512 3 613 728 35269

1956 1156 936 m €14 % 388 510 347 316 a9t 2 606 5472

1957 1970 2418 803 748 49 396 o 3020 387 1803 4064 754 16419

1958 TH 10844 8% 15481 3 599 552 a9 946 8 57 72 ] 61083 i
1959 813 515 1180 662 481 306 0 3319 any kL 454 3504 17086
1560 3500 52 um 759 3 214 236 209 267 k74 420 539 308 [
1961 564 563 596 & E vl 283 12 1774 583 %9 305 408 £335

1962 613 TH 1638 840 454 333 . 286 hend 526 “@s 696 19082 .
1963 8 5 m &1 506 74 195 1 THGE 53 2861 1287 4186 !
1964 5004 1057 1234 1281 468 304 65 11846 51 w0 558 B30 i
1965 1059 5096 10634 7591 1295 450 m 4 ne ' 3429 121800 I8N ’
1966 1500 4766 £245 1595 Ly 38 80 1043 332 382 o4 $2637 1397

1967 1615 1093 1488 946 18 43 % 2226 4524 &7 “*®2 19464 3399 :
1968 2608 mm 1684 sm k- 228 T L 462 63 396 571 45147
1969 1012 15778 9929 480 a1 4 & 4 k3 =] [ 354 31440 k
1970 53 453 15091 221 k< o p31) p 71 %3 541 £33 611 24m

1971 588 613 565 1% e & 8 8759 ¥4 302 342 891 1328

1972 56 93 ks3] 53 52 ¢ 1 3 503 e 7448 51 34856

1¥73 FRET b 7. e oy 446 # 164 o4 S48 s 127 276 4

1974 345 <y 18 w7 & % £ ¥4 54 s 51 * 18

1975 9% 45 WE 57 5 k+] H 1 H ] E) I H 1T

ig7g 558 Fyar Ha 1 L5 b 25 3086 Eed o i k] 3318 P

1977 L480 1088 36k 1368 £ e 7 %7 87 “w? 868 54 10338

1978 0% 1% 15436 11350 R0 -3 1# k- L] 3548 10680 frast] s



Bill Williams River Below Alamo Dam, AZ — Flow in Acre—Feet page 2

1979 5790 ikt 3470 11360 24010 20400 nem 8420 20150 6180 00 n® 292630
1980 14030 55820 IO 33440 4“2 $650 7210 36100 597 2609 T 565 SBO2E5
1981 594 539 519 478 1646 1670 14910 19600 TR 524 534 506 $BE91
1982 416 494 841 21 1o T3z T4 635 661 641 €51 738 7849
1983 £15 1327 wszr 7121 552 524 596 3396 5160 - 7r ) 5141 3991 138821
1984 5788 3@ 878 $4g ™ ™ a0t 841 T4 841 ™ 696 113806
1988 696 649 7067 4910 1720 18500 21360 1% 19650 2219 19946 pro] 224288
1986 0 17900 1740 1574 Ler) 11310 cbso 57 14830 €110 % 48 s ]
1987 1 670 = ™ 1360 1550 1310 3100 3520 780 2580 2580 20704
1988 330 15240 &30 50 78 3480 M3 2150 14020 1210 69 24 45387
1989 £36 §15 §69 724 768 584 84y Fyd a3 672 714 613 8206
1990 519 539 666 2 473 508 478 533 549 563 31 22 5970




Other Nevada Users Consumptive Use in Acre—Feet

YEAR JAN FEB MAR AFR MAY JUN UL AUG SEF OCT ROV DEC TOTAL
1965 1 % 2 2 2 3 4 4 3 2 2 z %
1966 1 1 2 2 b 3 4 3 3 2 2 1 26
1967 3 2 3 4 4 1 ¥ 7 $ 4 3 3 51
1968 3 2 3 4 4 é & é s 4 3 3 r
1969 2 2 2 3 4 5 [ 5 4 3 3 2 41
170 T2 2 3 3 4 5 6 5 4 4 3 3 4
1971 1 2 b 3 4 5 s $ 4 3 3 2 @
1972 3 3 & $ ] 1 1 b 6 5 § 4 61
1973 4 4 4 [ 1 1] 10 9 s 6 5 £ 75
1974 4 4 4 é 7 $ 1 9 H ' H 4 T !
1978 4 4 s [ 1 9 1 ¥ L] 7 s 4 % 1
1976 4 4 $ & 1 $ 1% $ 8 7 5 4 b2
1977 3 3 4 s & 7 1 7 H 4 4 &
1978 3 3 4 5 6 7 9 ] 7 § 4 4 66 !
1979 3 3 4 5 § 1 ¢ 8 7 é 4 4 73 z
1980 3 3 4 s & 7 8 s 7 H 4 4 64 :
1981 4 3 4 ] [ 10 [ H [ 4 4 T
1982 “ 3 4 6 § 8 10 ¢ 3 3 5 4 g
1983 4 3 4 5 s s 10 ] 7 3 s 4 70 i
1984 1 s 8 1 7 15 18 17 u 1 $ 8 135 o
1985 4 4 5 é 7 9 i 10 & 7 5 5 81
1986 5 4 5 7 ) 1 12 1 ¢ 1 [ 5 89
1987 2 2 3 4 4 5 6 5 5 4 3 3 4%
1988 1 1 1 1 z 2 3 2 2 2z 1 1 19
1989 1 1 1 1 2 b3 2 2 z 2 1 1 18
1990 [ [ 0 0 9 [ 1 0 0 6 ¢ ] 1

Other Arizona Users Consumptive Use — Davis Dam to Parker Dam (Acre—Feet)
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP Q€T NOV DEC TOTAL

1964 e 1149 552 1304 3”7 1560 17713 197 1314 57 541 516 1407
1965 3867 7] 1184 838 1188 1446 1688 1633 1352 786 498 248 1209
1966 146 2 1090 1140 1nm 1311 1504 1417 1230 381 583 516 13w
1967 516 968 w8 ®u 1832 2681 s 25 1172 1360 916 403 19024
1968 az 1018 1388 1887 11?7 1660 2050 2009 2006 1237 607 E96 16887 .
1969 [ ¢ [ 0 [ [ 0 ] [ ¢ ¢ 0 0 ;
1976 o ¢ [ o [ o ] o [ @ ¢ 9 0 4
1971 0 ¢ [ 0 ] 0 0 ] [ [ [ ¢ ] e
19712 0 [ [} [ ] 9 -8 ] [ [ [ ¢ ]
1973 3 z ] k] 17 17 27 3 [3 [ & 4 94
1974 5 kv i 3 4 55 53 36 51 2 13 20 450
1975 [ [ 4 ' 10 ir 27 27 -1 n 20 [ 7 183
1976 k7l 17 LH ki 3 61 54 59 57 n 30 n 480

No further consumptive uses through 1950

Other California Users Consumptive Use — Davis Dam to Parker Dam (Acre-—Feet)
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEF QCI NOV DEC IOTAL

1964 bl 41 (3] ] 54 & “ 59 48 » 2] 14 540
1965 i [ 91 6 ki 0 15 w7 2 54 ] 15 840
1966 48 172 02 316 34 .36 e 92 31 161 162 142 3132
1967 143 240 35 291 354 386 431 393 mn 13 183 136 3433
1968 i 193 2 20 iy} 1% 86 393 F 74 4] 134 166 2668
1969 139 ns 235 2145 b1 245 290 243 m 126 89 197 2653
1970 8 137 101 161 151 200 9 148 1n? 78 ] 57 3,75 S
1971 173 b3 109 1% 176 31 28 185 158 45 .+ 106 1613
1972 s7 <3 118 199 78 204 278 303 il o 2 86 68
1973 9 . 146 1357 49 m m b 7 54 178 n 39 2334
1974 43 126 s 234 300 369 19 33 ne 125 115 48 316
1975 2 3 169 03 287 w2 299 n 264 22 i1 4 2230
1976 82 §3 T 361 29 €n 597 $42 268 125 106 55 M6
1977 b m 154 185 189 < food 340 148 184 136 ” 2040
1978 & 81 11 20 138 387 352 %8 303 n 3t 1t 04
1979 56 i 13 s us 485 @1 $54 304 € 3% £ 260
1980 b0 144 k7 415 262 a2 514 756 500 W2 & 41 177
1983 108 143 333 316 361 31 458 451 a8 38 19 180 m
1982 53 101 ™ 34 414 1 452 53 193 235 114 kT 3432
1983 225 242 74 £359 498 §15 88 (35 185 3% [ g o9
1984 8 & 06 9% b2 586 351 263 o1 e 156 & EYE
1985 L 17 3 LH 463 183 395 w7 e e 1 2 2556
1986 5y e il 17 e 388 257 3 210 7] £56 % g
No further consumptive uses through 1990




Miscellaneous Consumptive Use in Acre—Feet

Mohave County Parks

Bulthead City

Mohave Valley Water Conservation Bistrict
Consolidated Water Utilities

Havasu National Wildlife Refuge

YEAR JAN FEB MAR APR MAY JUN JUL AUG

SEF OCT NOV DEC TOTAL
1966 [ o 14 3 M o £ 59 “ “ m 71 331
1967 ¢ ] ] o ¢ [} [ ¢ 8 [ ¢ 164 164
1968 o [ ] o [ o ¢ ¢ [ ] ¢ 164 164
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Export to Mohave Steam Plant (Southern California Edison) in Acre—Feet
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Export to Central Arizona Project in Acre—Feet
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Fort Mohave Indian Reservation (CA) Consumptive Use in Acre—Feet
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Consumptive Use Prior to 1964 in Acre—Feet
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Export to Metropolitan Water District in Acre—Feet
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Consumptive Use by Phreatophytes — Davis Dam to Parker Dam (Acre—Feet)
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© 1956 2696 5178 10581 17748 2951 an 48696 42004 2950 1HM 7438 1492 1oy 13
1957 2684 5155 10534 17666 29401 41546 48480 41817 29399 17028 402 W 254388 )
1958 b7 5132 10487 17567 201% 41361 48264 41631 9265 16952 7468 3451 253453 -
1959 2660 5109 10440 17568 918 Hi% 45047 144 2913 168% 7336 3446 252317 .
1960 nn 495 13432 17785 28267 43618 a5 4078 9442 16853 6937 3184 51182
1961 2749 5056 %77 16907 W 4135 4333 880 25042 1549 €167 3005 235821
1962 13 “n T69% 18993 2 35064 w2401 f et i 15407 ™ 3483 27553
1963 1937 $250 174 1875 26268 W7 46T M3 W 15T8 £265 284 I8
1964 1876 3447 7 12790 70 31036 39004 33441 23708 16511 5128 39 199387
1965 2194 @ Mz 1% 2100 vz 3 6534 k7. /i] p- ] 14364 358 1569 187983
1966 116 3041 g1 1443 e 306615 1573 nar b rastl 1220 SB97 5 191805
1967 1951 3832 891 o437 2087 Wis 34980 B ) WM 1303 &30z 2091 119
1968 1864 2% THL 11147 19761 bt i 31 11589 20115 11496 5113 1960 168154
1969 2066 2821 6126 14 20006 77 039 e 20086 9604 &3S 458 163483
1979 1577 3436 s95% £761 18407 R 30241 2362 1682 ke 481F 1654 152546
1971 1318 004 097 9062 14336 7R T 72411 16602 801 ¥88 1748 136594
1972 135 2936 T545 o655 15545 20 24567 3% 55 IO 3188 1556 134755
1973 11 b W61 i 1543 bisH e 19940 1398 3133 3428 1890 12309
1974 1388 % 1 5307 3 13T 0636 bt 18858 jTved 3y 3545 7743 1TTHL
1973 fLor] 1858 k33 5TY s e 1968 vt 2 1 L35 b d 543 15
1576 1334 F e 162% 1200k 154% b 2.1 Ham §55353 1 et 38 W
1977 i310 2406 36 655 W 1848k 20897 TThGE 1234 e 348 334 orEs
1978 1260 pcodd §184 1096 1299 20158 95t 7Y 5. 7, 3] 3873 1238 1B




Consumptive Use by Phreatophytes — Davis Dam to Parker Dam (Ac—Ft)

YEAR JAN FEB MAR AFR MAY JUN

1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
19389
1990

73
1658
1986
1589
1846
2057
1810
Fari
i841
wn
1544
1963

2157
2919
3263
337
4ol
3503
kx40
4301
97
097
3816
497

8862

2
11795
10635

9568
1167
434
131%
15608
13182
1735
458

14354
13832
16900
17843
19638
S5

11
um
26063
23408
6219
8114
eyt
33831
13934

AUG

198
9%
23605
5395
130
TR
e
31808
32655
31658
1w
nn

ocT

9084
%263
822
$101
11048

11685
1118
14538
15771
pit
13632

NOV

3203
4243
4670
kL1
4815
4352
6025
5570
53137
5700
6187
5809

REC

1859
2418
2269
1897
2423

page 2
TOTAL

126473
135280
15321
148814
6317
174354
188249
mnr
198957
199904
205196
19707



1938
1939
1940
1941
1342
1943
1944
1945
1946
1947
1948
1949
19350
1951
1952
1953
1954
1935
1956
1957
1958
1939
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1938
1949
1990

25100

-~ 16000

6800
~5300
7400

~E300
10100

~Ho
6100

-~ 12500
11000
- 13200

34400

2100

~10100

~ 13908

~£1800

21300

- 300
3600
-50i0
—~ 400

- 14500
« 3600

MAR

~ 10000
8500
-12100
w2
£1400
[
48000
5900
43100
1550
1800
16800
- 15000
9500
12400
23200
12800
f2ro
B10
13908
18103
w4 700
34500
26400
37400
2000
176800
14000
19400
13500
1300
T
17005
18700
27300
1800
3106
17500
18100

46100
21500

14500
~8400

~19300
13700

26100
41400

AFR

11400
~20%6
B0
41800
-3400
~150G
16600
300
$200
1200
$2000
— 3400
58500
42700
39500
26000
43500
45906
30
35600
41100
3430
13100
49400
3800
51400
15500
33600
45500

3100

S840
%0
16100

MAY

-0
47500
T30
~331H00
400
1950
4500
~11H0

—11200
10600
17400

IUN

~ 46500

~550
23400
39500

45100

Change in Lake Havasu Storage in Acre—Feet

19: 9%

L]
w0
~ 37900
9580
-§1m
13400
-~ 5R300
~18400
-1900
1600
7800
b2y ]
- 23400
~ L2
~ 26106
— 24400
~ 7600
~ 26560
~10600

32600
19000
~14400

€500

~3450
5400
~3400
57100
2RO
L7408
~ T
36300

~13600

5600

~ 359300

13500
~11900
-~ 12500

~ T
-~ 170

~ 3400

21000

160000
~ 24800
-37500

w7100
-~ 29000
~ 15400

~31300
~5580

~39200
—~8100

~11700

- 1500

1500

167806
-350
~35200

- 170
14500

-~ 35800

~ 2100
~ 9600

-~ 7300
«JLE0
~18100

6700

-~ 7100

~5300

16700
16900

40900
~310
w 12400

1000
~15800
~5100
~88700
~18300

- 12500
- 35800

w5900

2900

451800
3670
— 167200
g 70

~16300

-~ 1400

~11200
12300

24900 -
~ 20800

~300

18800
- ZTe0
- 1800

S0
6100
5500

A0
-&100
- 16300
~T600




Evaporation from Lake Havasu in Acre—Feet

YEAR

1938
1939
1940
1943
1942
1843
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1953
1956
1957
1958
1959
1960
1961
1962
1963
1964
1963
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1877
1978
1979
1980
1981
1982
1983

1984,

1985
1986
1987
1988
1989
1990

AN

61743

62921
4126
62804
£250.0
62854
62464

FEB

69946
THIS
65287
71748

T8I
75523
TAZ0.0
7540.5
15604
T445A
4185
By
14708
73044
w1
T4LT
74835
75136
14634
5257
75567
74566
75547
15552
74845
TLE

14170
71768
15751
T5880

T605.9
TERED
TSR0
15368
15338
LY
15857

MAR

8953
85504
15687
76398
162
93343
94162
94162
94162

9INE
84162

931946
94142
94143
94162
93856

89829
88106
90134
89139

BE24A
87070
9173

TS

38718

S01L7
BI3ES
88106

88167
90244

9581
88150
B9044
40378
B97LY
91394

AER

100814
102784

93653

97254
11540
113540
15M0
1157408
11540
11530
1150
115748
115748
115740
115748
115748
11540
11510
114985
111990
114623
11187
11244
114644
113004
113N6

168519 -

113085
113654
113533
113675
113U8
113533
11363.4
133715
1Rz
114019
13624

. 113654

11342
10820.1
112%9
114545
115445
1113628
111670
111660
112810
112103
115740
113573
113978

MAY JUN @ IUL

1893
128109
19337.%

75992
137319
136220
137319
137318
137318
137319
137319
1THY
13749
137318
137318
xR
X721
137318
136065
135922
134968
132845
13450.7
13494.0
13506.0
136826
13494.0
135228
13563.6
13571
136185
13696.8
136446
13713.4
136137
13618.5
13630.4
136846
13654.1
13635.1
13377
133145
136207
137319
13663.6
131285
135396
132637
13708
13608.9
136008
13719

13872
13633
140555

THTT
15888
156203
155808
1585
158008
158898
1568008
15898
15688
15898
158808
158808
158805
158808
15609.0
158327
153876
155197
155504
155029
18581
183876
154734
156839
157888
157833
157189
157979
15758.7
157226
157033
15792
15625
15620.1
156804
157805
151371
154240
158519
158053
148255
1027
153395
WUTRS
158574
157805
157309
15278

54744
15407
152558
149524
11527
176553
176583
124204
176553
176583
176553
TEssA
176553
176553
176553
176353
176583
176553
17655.3
1B
17283
158458
17312
16998
1704
166733
169717
170675
1717846
169007
11102
1458
17
RUS
1B
172875
171130
173185
16909.7
1183
172008
167583
168572
1705%.6
11334
169572
170171
160809
122
171180
172410
171565
17040,

AUG

5327
153562
151800
jLer- 1]

97648
17459
17459.1
174551
174593
TS
1T
174591
1704438
174591
173823
174591
174591
174581
174591
161750
16771
163684

16798.4
165248

164705
165468
16560
165600
166432
16790
16887.1
168452
167963
167594
TRI
16TR.L
165484
16706.1
167781
16583.2
164180
16788
170017
161426
170371
166053
168934
16791
169304
16184
170586

SEP

45701
14933
13850.0
131260
11548.5
15880.8
158983
15888.8
158808
158803
15888
158300
15435.%
156229
156964
158008
158898
158898
158808
15053.7
15001.7
150089
149930
152003
151658
148079
14857.7
149115
5128
150538.7
150046
151285
150085
152614
151113
150854
150926
152486
154045
15183.0
152550
1514
15045.0
15240.1
151314
148503
154552
14799.1
153537
152488
1539
151558
151189

(o105 4

BERLA
115511
10488.7
104661
121988
127513
12673
127511
127511
127152
127513
127
127511
127511
125066
127511
127511
126645
121206
12177
121206
120952
120221
120163
120465
119544
11978
120418
12040.7
119310
119NE
120708
12033.7
12106
1183
120116
122064
12072
122560
12172046
120005
120923
12669
120419
120558
118935
118652
120558
119075
123117
120558
120518
119813

Bivie
74333
TIMTE
87514
8517

89914

83534

85564
BA9TZ
B33z4

BA526
85063
-2 r i)

BS597
85564
84791
E3809

83474
85351

84765
8T
£5063
B4261
B4OTT

5569.0

64759
64427
63902
63801
63469
61754
64853
63629

63654
§3711
64200
63915
63825
64084
£3373
64156
65710
4414
64395
64540
45710
63972
63853
€327.1

66909
67241
65735
65358
64339
63858

144317
143072

144576
143525
144555
144827
144658
143080
139511
138088
138466
1384837
138719
130088
137590
138070
137561
138860

139278
139662
139916
139390
139386
139509
139658
159314
13971
139979
13705
1379
140069
14017
1365
138694
138734
139046
139907
140275
139542
139288



Flow Gains frdm Davis Dam to Parker Dam in Acre—Feet

XEAR

1908
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928

e

1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1973
1976
1977
1978

MAR

~21158
~TL158
~21188
~21158
~21158
~21158
~21158
~21158
~21158
~21158
~21158
~21158
-21158
~21158
~21i58
~21158
~21158
~21158
~21158
~21158
~21188
~21158
~21158
~ 1158
~21158
«21158
~21158
~21158
~21158
~21158
~25244
~35968
-28662

-17649
-41234

~T418

35762

55251
-8

-~ 331
~ 41048
~15162
~4idi4

-390
- THEE
~SE%

~ii%
25564

AR MAY UM

5213
s213
5213
5213
s213
sz13
s213
5213
5213
5213
sz3
s
5213
5213
5213
5113

s
5213
s213
s213
5213
5213
5213
$213

3
5213
5213

25056

~11574
11099
~17771

4384

—-180%7
2457

5127
i3lic]
~2T56
- 2208
- 2893

2717
-25196
2195
1R
~ 147
~124¥

~573%

15126
p3v3
ATZ2
~6389

2R

1675
14574

~7815

21147
- 15086
~1i98
-~18531
s

w346
16305
35523
- 10956

12389
~ 12096
~24113
~37535

¥ 742
vl
77
12622
12472

-1z
~10729
3674
3180
45982
35068

21018

~276

~61316

-239
~16537
~54TF
41163

Ik

28352
2838

41487
114
370
5215
9

W
7

43918

nrs

[
“iR

T4

SEE

23819
ootz
/819

32818
«5314
45987

W
41099
15834
18526
um

1498
040

6195

16844
e
13157

135@
Wit
-~ 1507

QCi BOV  REC TOTAL

16098
15098
16098
16098
1609
16008
16098
16098
16698

166%
. 160%
16088
16098
16098
16058
1609
1609
1609
160%
160%
160%
160%
1609
16008
160%
160%
16008
16058
16098
6439
1480
15904
so8s
e
663
-37991
E2eT)
~5238
5661
40am
26825
237er
845
8248
3952
~12081
~18%07
247
175%
a1
«32152
7143
1898
15013
26716
10663
175
5%
36304
127
~337
13156
me
%26
24630
W
~258
15297
15665
e
saay
19748
R

~3818

34556

- T3 54
~T854
~T554
554
~T554
~T554
7554
~7554
~T554
~1554
-Ti54
- 7554
V554
~ 7554
~T7554
-T554
- 7554
~T554
- 7554
~T7554
~-T554
~554
- 7554
~T554
-~ 1554
~7554
- 554
~7554
-TH54
w7554
168322
11814
1125
533
w320
~20439
—-127350
~24T78
-45524
~302e
10411
w4446
-~ 2507
-28210
-36468
5962
-45451
-927
- 15088
~14831
23150
5175
-15437
s

-~§12%

~1518%
- LG

«11259

87237
Lyrxs)
87237
87237
1237
S737
87237
BII3?
Lrg
87237
87537
87237
Lk
87237
87237
a3
f-rrag)
Lrar)
8737
87337
87237
30582
394@
23576
~120576
273648
44770
-241522
124374
145909
17318
AETTY
711584
128175
144413
0084
168509
~15166
203
161708
w4958
100as7
—40896
-~21357
53306
97
o4z
126543
144308
103958
94543
- 117203
~ 86
~ A5G

-~ WBBG
198812

34151
~45F

—s35
145450
~21543

L

S,

e



Flow Gains from Davis Dam to Parker Dam in Acre—Feet page 2

YEAR JAN FEE MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL

1979 14098 —16%02 1215 5202 1783 18058 kity ] 10581 2426 -2356 ~4327 13135 4738
1580 4835 -1570 1516 w14 Liyed 38041 TIRB 14965 34583 2528 w5646 8943 177662
1981 11308 — 4054 -~19813 14269 1375 -237 1585 2158 465% 1369 « 2252 —6206 85290
1982 962 —17244 - 26800 238 43609 3049 ~887 $3603 30347 20672 11152 5735 124484
1983 - 2608 29562 «11710 14808 059 ~§9951 ~30815 30 64875 35518 -1t -3508 402
1984 ~ 20631 —-21468 2868 17698 5135 23344 58664 103126 7933 106362 32053 033 408456
1985 a7 9103 45559 60178 3177 4147 S0044 e 59 5178 40266 10825 454981
1686 300693 10905 ~1158 5103 - 19732 46353 9168 [ 37+ 37418 37419 26666 w354 278894
1987 15257 16420 10110 7056 34015 siwon 3828 51098 L7727 20568 10684 18945 3T
1988 38451 —928¢ -5600 11687 17860 31507 el 14 62208 22968 421 149% -872 2853971
1989 w689 478 14518 16441 6149 $183 22184 1836 27867 203 3150 -§381 129979

1990 —47 15300 17053 32401 st £4860 55210 65588 45110 57402 39943 29T 56414

L —




APPENDIX 5B
SALT MODEL STATIONS

'DAVIS DAM TO PARKER DAM




Coleorado River below Davis Dam — Salt Load in Tons

YEAR JAN EEB MAR AFRE MaY JUN QUL AUG  SEF 0OCT NOV DEC TOTAL i

1935 384914 334187 663573 567652 SUTS4T £33514 342974 248575 rieny ¥rreie 461627 305854 $244541
1936 354080 O3 £50612 653363 $29658 445608 412432 331280 304368 25403 23432 22159 4933540
1937 2B0704 308119 529324 7640 580201 620310 267 §56827 $T0TT? A54E37 385724 153553 5044783
1938 346001 345389 L1371 ssany 589536 338 £76341 564294 495211 65235 663088 32547 6358727
1935 4812 1265424 632648 642520 62598 665718 TLAEAL TOE3% 9310 649502 TS840 Ti9906 8749187
1940 TI0054 405584 680155 676473 645135 45372 146170 795805 748287 82T 820735 BASGSS 8551278
1941 s47414 §79540 €655 572508 1512388 1850325 1020513 1366760 1440 15i@1 1746842 H3IMEE 15008418
1942 1969705 1488805 1408287 1260048 1348201 1539020 1236140 BI4MS 968493 1073082 1014340 1067824 15157690
1943 958810 krel- ] $21963 260285 962666 $TIH4 1002 9ITNL 933504 T06356Y 1036449 1131708 11451931
1944 1134623 1200183 1243579 1126690 1185642 1034754 X4 10952 992316 1130662 1181575 1139503 13477018
1945 1138901 1035450 1187115 5978 955339 S8 811317 792883 ess, 40621 956024 26113 11482776
1946 962867 985590 850661 7408 868197 F63243 %6723 666850 90054 TS T N 96379682 ;
1947 82142 BLOTIO $93351 835461 968934 881922 8BS 191649 TS TS5446 819466 972678 10281732 ;

1948 1082184 1047080 1064430 1137066 1048215 950246 98718% 27954 528357 T43M6 909487 1034031 11657437
1949 1612105 100%13 1091021 1023983 833351 848967 4T3 B4on2 876038 921486 868381 1094602 11317489

1950 866520 1031113 1034760 $21600 955780 824000 TIS960 £91410 D650 s1820 496010 s12930 9356483

1951 512660 530830 TOBMD 90510 [yar ) LTyret) 902560 815020 97960 719500 563620 690100 8436980

1952 46530 LISS5I0 1253160 1306600 1M9THIG 1384530 103170 10TIZ6C 1087990 963270 868730 1064040 13602540

1953 1812000 1040030 900150 851340 21080¢ 924B0 75100 93400 753840 500 473860 383870 9934170

1954 T3040 480950 I BEGO 10270 914250 989070 76100 780300 £24610 661050 £716116 9686150

1955 733450 £97040 340140 $11900 S1840  I4TI0 108230 885310 813580 $84530 455010 319040 9288490

1956 315490 4RSS0 822470 892860 2YH6 MU0 1017280 98530 750200 582970 426480 359490 B562z00

1957 322350 501440 163720 PO0850 760600 B0 TR0 Frral 410 $80380 8060 1o21nie 9306970

1958 1203800 651850 1230150 1295480 s41120 832000 ETT640 166240 651680 563780 £01200 578280 10351250

1959 3470 S1060 T03600 865160 0% 20870 88360 145070 £50610 5400 399120 390510 7905900

1960 423660 503080 145520 224160 TSIMG 932520 950780 83240 665800 524350 448450 303000 7697300

1961 446320 56190 856440 807120 823730 929550 885880 74580 TOOXN 45550 366550 239130 T8I0

1962 427530 426800 6480 Ey2y: 1 T94200 8T7920 921020 833870 715600 $30660 488980 347280 8006030

1963 468840 582060 812410 800560 770 926990 928080 24710 648580 482170 34530 342120 T9B5430

1964 416260 sTiQ0 TISER0 165200 £91410 B16550 346540 210 696600 487920 358020 355670 7687440

1965 401080 564200 351700 114300 866340 9I4BB0 1061960  103W50 193830 541300 317000 117210 8257300

1966 1852710 581150 sS40 | gr3v. ] 904110 1051660 107K 345680 4790 450000 349340 326680 #3780

1967 4024020 LV TRITS0 756110 768179 86790 854050 81270 $76840 489380 26010 206710 7417940

1968 470 531540 744140 810310 740040 BT 808840 786670 685400 488920 414340 419650 7672640

1969 343560 642500 81300 BR3E10 8iTI0 843830 885500 855280 604710 522490 333560 421310 7945100

1970 463500 632870 T8I0 985290 195730 879410 87200 TH0460 626370 553040 23300 441500 8196100

1971 451800 657730 S14120 935638 789380 860450 970040 729610 BLUD 500306 432000 434500 £345910

1972 476300 659580 $04380 91THO 833940 852450 P44580 769830 70320 J0168% 378309 452100 $171580

1973 arne 44TE5G 674386 F1B65G TETE 5960 919470 805450 FIST0 s61610 05130 413370 7950450 s
1974 357950 £15800 800560 100620 824880 91350 $15380 836550 71230 411150 316200 ynsn 5131090 ’ ?
1975 415360 $36650 752520 201870 813360 2510 858100 817990 S85260 500310 ITIN0 3RS 7785780 .
1976 396350 415980 869760 862100 165180 TS50 818450 845514 48370 by 257 ] 267540 23RO Ta50250 ’
1977 283380 €32550 75700 sa2010 712840 B52640 susIo 707900 511410 422600 38650 08110 1541770

1978 192930 $7870 1IN 05090 111060 845100 910130 5T §28060 362324 3580t 300061 7192643

1979 177528 3646i0 595257 05356 916400 11158 1031095 2770 780864 Saes3 419093 39719 7931143
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Colorada River below Parker Dam — Salt Load in Tons
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Bili Williams River below Alamo Dam — Salt Load in Tons
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Bill Williams River below Alamo Dam — Salt Load in Tons
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Export to Mohave Steam Plant — Salt Load in Tons
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Export to Central Arizona Project — Salt Load in Tons
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Export to Metropolitan Water District — Salt Load in Tons
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Davis to Parker Export for Phreatophytes — Salt Load in Tons
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Change in Lake Havasu Storage Salt Load in Tons

YEAR  JAN
1938 ¢
1939 28091
1940 -1317%
1941 4108
1942 59%
1943 Fe781
1944 5604
1945 3336
1946 47T
1947 4580
1948 -3636
1549 - 28083
1950 81228
1951 3247
1952 -50609
1953 2730
1954 2525
1955 noe
1956 w42
1957 816
1958 ~18532
1959 [
1960 -1¥353
1961 ~33%0
1962 23571
1963 87
1964 13258
1965 3420
1966 ~ 14269
1967 9293
1968 (53]
1969 -5282
1970 ms
1971 Ny
1972 944
1973 1820
1974 ~8018
1975 9706
1976 874
1971 ~2rn3
1978 sa8y
1979 ~1257
1980 10854
1981 13016
1982 5156
1983 —4578
1984 FLET i
1985 22610
1986 - 10781
1587 ~30561
1988 —18236
1989 -8

19906

~578

EEB

9
34812
b3y
~$124
$4214
35698
16952
665
—4253
~18372
~5548
1108
43608
3488
16051
2170
1053

~14529

12126
1136
10141

w304
~21874

2176
~A4325
—60285
~3543
T418
20704
3261
~157
2626
~3617
~290
~10675
~308

MAR

L}

- 16472
6984
~13462
~F4553

3848
360
54193

14289
27505
14818
~16562
149
11824

wn
21408
31068
230
15207

s
26016

18078

AFR

¢
12036
w23166
5284
217
-3T%
- 18380
15668
26965
8645
55544
583
-210
54785
41232
3T
irid
48579
52802
8
30698
36984
mn
12612
49389
34568
4660
16138
365312
44424
40916

o105

12418

MAY

L]

- 1686
53295
~BO633
~33K304
963
il
“sn

- 30270
26353
i x
1954
15937
~19253
3654
1058
mn
mn
3108
~323
ux
~7401
147
14

TIT

wn

IUN

8

4243

- 7367
191324
~40457
~5338
818
18807

~12557

~4593
17975
-2864

1758
wd 7
-3

-T6i4

~E3104
~16%6
-1789
149

-21556
~19514

~1127%
B i)
~11127

~2084%
~130%
-33999

~BT64
-16838
-371987
~I537%
—~21498

- 1Y

~9634
=10134
~mt

-3593
-26561
~14519
~559499

-35%
~17i18
=34404
—~14418

1187
3050
o
~23978
-13006
~11006

AUG

-3:47
]

5949
~3345
~$§7209
~1528
~22046
42413
—43%¢
~19357
~32147
~-2138%
80535
~12403
~ 26979
~26130
~16829
45670
—£559
14458
~12966
-~ 1809
~27845
2875

X251

SEF

-7
T8
2424
096
157957
-23011

-30(84
~13500
~15753

- 10438
w5487
-10%5

150618
~36171
- 5037

NOV

25937
Z19%
2455

- 18125
1331

—31358
-33911

-H7n
973
~5117
-T2
13308
7035
4336

-~ 30070

~9450
-T62

DEC

~ 4004
1061

~ 16976
—4851
~T730
~16189
€70
-1
-25733

~5381

241
12435
8341

6599
-1059%6
1357
2123
310
1677
~13493
1171}

~4528

IOTAL

491538
772
~116760

.3 ¥]
T8
535
~I18
41474
~13281
~5277

-435%
~T7I54
-4
290

sa7

~ 12385



Sait Load Gains — Davis Dam to Parker Dam

JAN

-z
Y
-4z
-4z
1422
142
~1422
-0
142
-2
~uz
Mz
-1472
142
~i4z
14z
1422
~un
-1
1427
1422
~un
142
-142
1422
1422
-uz
-1z
~un
w1422

n

EEB MAR
-30%1 178
-1 178
-30%1 ~1753
~3@BL 178
-3081 w179
MWL 178
~3081 =175
-85 178
W1 178
~3081 17
~30BE -17B
-3 =178
-30881 17
-3 178
-1 ~17R
~30B1 178
~30681 w1788
-3001 -118
- 30051 ~1753
-0 =178
L S ]
=301 ~1753
~3001 =175
~R@m -175
-3 -1
-3B89
-3 179
-3B1 178
-8 -7
~30081 -1

sS4 <3758

452 29569
130012 -163

~8507 sau

s 82

-8 52022

um  mm

93457 4361

09 ~ATIR
~39368 BER
20169 13530
-33083 54606

12318 386
-2 2837

14464 7%
~TEm a8
~6a528 -32000
~10367T3 126888
-58207 sz
~31518 9426
~34020 33815
L I )
~N¥E  ~MBS
~E34 w3473
~31566  -11%08
~4101 088
—sa02 -5
~53967 ~345
~5%T2 4597
~BI03 —g08y
~89EY  ~THS
€535 25008
~Go858 22111
~36866 o4
~BIRE 34RO
I
~EIHY -20M
~54¢ 973
~46%55 11848
~ETMS w1
AT -
~H83 -3
~5 280 1Wes1
~55051 =130

14710
218

w1006
-8611

~J015

«56661

mxw
23150
16028
mn
~6164

41613

~BOE
~ 12411
43662
1273

~X0TT
~41875

1098
~F15
22064

-31201
- 39263
~568]

41199
~ 5418
-1
~ 56118

~31628

13
@ 5
ﬁigguaaa&aaaaaaa&aa:aattzaaaaaaaaatat E

~76519
~-J2043

~1T™
14
~30561
—48328
e
528
190

41454

5946
1600
25406
~3822

3588
392
plad

~599%6
~2PME
~10728
~ 22418
-4147
-2137

-1
TS
~13294

JUN

~11685
11895
~11695
~ 1385
- 11655
~F160%
13695
~-11685
11695
~11688
- 11695
~11655
~11685
~ 3185
~11695
-11@5
—~1185%
~11695
-1185
w15
~11685
- 11605
-3169%
~1169%
=115
-i1605
~ 1105
11695
-11485
-11685
1933
& 736
1853
~T764

~ 14491
146781
ines
~1351§
peyirl
3806
509
~14484
-3385
958
~25276
m
-7
w694
~4927
264
~5337
-2ZX455
-Z4TH
wA3iAY
s
8063
f230x]

-35NA

~2218%
36182
~AF558
~34960
~11505
~ a8
~13:47
Lt
~£7965
wIEIE
- L4HE
3895
~EeE
~3B138
~ 54987

UL

a1
23150
2315¢
350
o156
315
23150
p<3i
p i
3150
83150
3150
150
3150
23156
15
a3t
3150
23150
B
23150

3150

3150
3150
B150
3150
B1%
23150
23150
23150
4524
sy
2090
~3265%
17056

146202
66101

~TAZ3

~31803

24514

15937

AUG  SEF  QCT

34534

30814
0514
3054
3054
30514
30514

30534
30514
30514

28561
51559

~ 19353
WG58
41505

46

-3058
28615
6763

356%

1z
38420
110040
1627
pixkrs
i
66706
7645

126002

41546

-FH3E
e 3

S8
x:xc]
434

M
93
$3H
9374
9524

-3917
- 9417
36115
N8

28819
~35600

Fa3td

~ 22419

11z
ina
aa
in
11121
i
i
111
111a
mn
11
1
33 ¥+
mn
ina
mn
mn
1312
p3dvad
11
mn
mn
mn
i1u
i
iz
it
mn
iz
1

13906
238

458
11956
e
-A2L26
-4242
-16754
43541

~11855
~30544
05

w3

nmn

NOov

~ 179
- 31078
~LHre
«1701
-1707%
-17079
~37679
~-1707%
«17079
—~1707%
-~ 17079
~ 11019
~ TS
-1H79
- LHITY
-1178
-1
1700
-Trare
~17079
~13079
- 17079
—~1707%
~1707%
g Y174 ]
-1
-1707%
~1779
- 11079
- 17079

1989

Jo86

$405
= 28693
~14386
~13009

~ 8584
~IATT
&7

- 15505
w1 EEE
- Z60R3
B
-~ 14458

BEC TOTAL
« JOER e
- 1068 e
1068 210
- 1068 2210
- 1068 prai
- 1068 2210
—~ 1068 praii]
- 1048 2
- 1068 210
1068 )]
-~ 1068 218
- 1068 216
- 1068 210
-~ 1068 210
-1068 21
1068 i
— 1068 210
- 1068 nie
~1068 10
-~ 1068 219
- 1068 210
- 1068 2210
- 1068 2215
w1048 2210
~ 31068 210
- 1068 2210
« 1068 2210
«1068 210
- 2048 2ie
-~1068 nio
31988 17261

~ 151740 ~116806
10036 302141
7659 40286
1607 465771
27065 32406

56415 213514

~25009 194878

~36610 30324

6264 -56287
ls467 39083
-4416 3324
-4328 3146610

-15708 39T
12108 247250
-3639 R13:

-37458 34816
147079 134723
~1028 271545

9418 23418
Fraled 4303589
~5731 154
~52407 ~92637
1193 ~39T260
~%14 9386
4804 k2334
20911 119925
BB 412328
— 426G 43451
~10326 ~181173
4150 140792
712 ~36578

12438 «353500
~3124 - 10528
~B3 -16M18

~¥7itg TI5ES
1174 15578

-~ 11030 -5

4943 - § W94
138 ~ 54741

— $6064 w4581

By 2T ] ~33TEEF

3 $i40

432 -1 TH66

o3

"3
-
i
|




Salt Load Gains — Davis Dam to Parker Dam

YEAR 1AM
1979 448
1980 ~10916
1981 4874
1982 —~60893
1983 ~37304
1984 41156
1985 46988
1986 — 19900
1987 ~31981
1988 ~3058
1989 - 19264

1990

76x

FEB MAR
-u%1 903
11354 207
5368 30347
~20006 23530
15257 9054
~SHE ~1931
%9 su
~17649 34834
-~ -30M6
-z@r -9
—29544 47053
st0 70

AIR

~BS781
Y

9%
— 39096
- 36480
—24304

19766
- 37076
~31461
- 30567
~$0361

18447

MAY

48345
~ 30567
—11784
m
krad
- 5628
18352
=425%1
~11350
-~ 1684
~40303
45906

FUN

~262
~A4842
~53410
- 32449
— 54354
~65737
29763
-37415
-4g17
- 31774
-31603
1434

UL

~33178
37866
3830
~11852
—&0153
~44116
17
-~ 30922
~20193
-41495
-3e
14533

AUG

-$9FT4
-3
-39
SB497
~E3826
106G

-95%
~83%
-152
-50039

SEP

=-27159
-$2446
10735
31988
-41218
Jesm
843
=15H5
4548

- 6449
~12148
09D

ocrY

pail e
- 17968
prex]

~ 18387
-53828
46964

~11047
-§310
v
5093
FE

4949
24868
- 17834
-~ 13477
-15344
-17518
42089

DEC

- 14093
§134
3155
E3i ol

—41357
%17
T304

-37999

~175%8

~28009
~21642
006

page 2

TOTAL

~ 297096
~168467
~37207
~59TH
400848
~ 102164
241018
~332232
— 202414
~ 269650
~356660
120173



APPENDIX 6A
FLOW MODEL STATIONS
PARKER DAM TO IMPERIAL DAM




Colorado River Below Parker Dam — Flow in Acre—Feet

YEAR

1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1057
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1985
1990

AN

155303
177533

3T

1728441
1521700
FEI00
L3I0
J8gioe
Lisiee
81800

EEB

212775
45068
210230

268175
30647
116568

224758
171682
181159

15 600G
4300
L=

MAR

372487
san
o
s35592
52218
Ta708%
298789
232396
34909
318654
s
361484
sasg0
115486
230866
459298
298852
W
436500
534100
52070
532300
652600
$4s400
450

1494000
886200

129700

123000
944100
939600

1167000

1236000

1205000
7296000

1424000
s4100
Taz00
T32500
§27m0
559000

1345000
590000
759500
741600

515000
1056000

6520
ik
17459
1376500
$4 200G
GETH
pry: i
Rpal
578106

AFR

19043
397108
54571
BI5526
803548
Br4sn3
792686

1073968
TSR0
955074
711514

1116000

145958

TOHT
86421
795400
g
811600
B49100
TESEO0
1121000

1050842
1609004
100G
TIOW0G

S99

820

MAY

318142
1619664
1943145
I96a024
J06EITS

1484497
211064
1284763

B5MME3
3035164

1276108
11753

535200

S5TOT4

596367
156110
752000
£93600
£51900
7800

(2.7 ]
658400
106
1562005
1375000

E>zic

TR0

AN L AUG

5421855
N7
1903479
5073640
T383082
simns
44732
24320182
HWETe
LEITS60
2701082
J12542
e
3216843

893369
1786216
34538

356481

879300

1243000

ITHG
1612561
eiy-cid
155000
frdacs s

T
IeLa06

334251
199056
fadt it
162
1965356
1247534
1931870
16202
1031103
935178
R
S5
1408692
TIAS
o pErsd
1600843
856754
3960
665100
656900
643800
01300
38100
§21500

ST

1226000
1086000
1035000
913000
801100
40
1108000
451500
597100
44500
126000
1093600
1000000
963400

B64E0G

890600
3000
62400
$85200
899900

875120
529103
SHIT
25300

34
PO5500

TESW0
2435668
202000
1669000
BTG

B3

PR

43466

T2E378
363556
15655
35973
1458
SADS0F
1018348
205358
4G
3z
88285
I78345
1478047
1064011
17873
474543
2338
2244
SHnG
58700

815600
795200

1164000
BSLXG

pLre itk
IRIF0R
8O0
HATG
BEII0G
11506
TETHG
THea0G

SER

402058
182167
i
307964
G663
34T
BSETSZ
162597
TO2670
158310
1407234
199201
1021833
1739
nmny

205192

553300
SN0
532600
34000
817200
&5TE00

1046000
1114000

010
819006

1099000
TEIN0

1321000

T54500
693506
633900

T13M0

530051
11573
573569

100
NG
SETRG

323281
kxdrai]
E3trid

TR

651200

633900

498700

503000

357900

411000

NOV

oo e
305069
305086
2EBAIY
05T
Howl
04355
e8I
M9B%
170119
442878
31394
20142
264301
2119%
2140
159413
118048
552800
341900
396500
415500
546300
TIEW0
1731000
1843000

1149000 -

1356000
3000

87900

1011000
541700

14890G
8800

8100
160300

219200
HOQSS
49830

71508
HHEG
6306

11006
1231000
1187000

1037000
1306000

5571200
Wnee
1303000
£34300
659000

1005000
152900
410500
I8
201800

245000
196700
20200
it
3122
310319
ey
355483

32400
139500
336300

000

T4

141554
1528478
1189000
iAo
Pt
356600
85900
I51W0

IOTAL

15768008
10224488
8245252
14908594
1TIE2T3
13807624
1366219
8290532
315345
374568
12397676
10663071
13amen
8005596
3686531
108524638
648711
362117
091300
$629400
5549900
008000
8417300
1635000
14748100
15195700
1209100
13841600
12033200
1141100
10661800

$638132
£9131456
€7BR233

HHEH
T210000

13500

TI94706
0TI
Trisioe
SI6ET00
18198395
2044
6306300
15962500
STFMOG
ki
6531600
TI2a00

't
3
]
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Colorado River Above Imperial Dam — Flow in Acre—Feet

YEAR JAN
1905 285800
1906 285800
1907 1179900
1908 389600
1909 543800
1910 245200
1911 450700
1912 3300
1913 pavitil
1914 459500
1915 431900
1916 1310
1917 407100
1918 452000
1919 283500
1920 527500
1921 390000
bR 204 S08400
1923 414000
1924 498200
1925 2730060
1926 365400
1927 350000
1928 448000
1929 338400
1930 324000
1931 267500
1932 336600
1933 214900
1934 310000
1935 305800
1936 261200
1937 166100
1938 145300
1939 553500
1940 665700
1941 £42000
1942 1gre000
1943 1011000
1944 1209000
1945 1160000
1946 1508000
1947 $33000
1948 1106000
1949 1237000
1950 1088000
1951 558000
1952 1058000

. 1953 1216000
1954 783000
1955 739000
1956 298000
1957 258000
1958 1299000
1959 ET4000
1960 445000
1961 342000
1962 337000
1963 7008
1964 131600
1963 2720006
1966 03000
1967 381000
1968 362000
1969 211000
1970 352000
1971 124000
1972 341000
1973 381069
1974 255005
1975 IEI0050
1976 347008
1977 006
1978 £TI000

EEBR

365100
396000
325500
1076100

55700
196000
475600

327600
507500

1384900

ITI0G
TRO300
L4900
9500
L5500

416900
zis00
1224000
453600
535000
1590000
TXH006
1216600
14 H00
1005000
872000
1135000
1183000

paLris )

£15000
32000
134000
359006

367000
352000
391000

e o
IR
ARG
340000

MAR

986500
986500
1216300
25200
27000
14900
$85500
SB000
489300
9282006
856100
YAETI
ABO00
858000
ST

1064000

56500
£50000
554400
641500

§76000
G100
810900
511900
32470
416300
461800

481900

£55200
498900
T43000
1476000

1289000
1193006

934000
1092000
1226000
1169000

635000
1424000

$11000

78000
45000
320000
1253000
418000
651000

39
435000
pOya:
545000
517000
93000
566000
63100
558000
612000
S18000
$3TO0G
1T
S5WHA
58000
69006
550000

AR

1513800
1513800
209600
1055600
1768500
T0aB00
1215500
1183000
1475800
1399000
J4000
1596100
1142500

&71200
1113000
1434500

216500
1216800
1206000
1542800
1326000
1436400
1137500

1598000

492500
1621800
474000
3540
179100

116000
446000
687000
1280000

TEH00

£AT000

344000
22000
338000
[Fietd

STHIN
£11000
TI0G
RN

GB1000
637000

2656400

3024000
IS5T00
3656000
3308800
1836000

991000
3473100
1128100

440200
ATIS00
£10200
410
496500
439000
1150000
1524000

548000
55000
550005
33000
550000
0000
524006
560000
571000
E26000
S4TO00
SYI
534000
563000

JUN

0700
5007500
5634000
55000
238300
2796600
3824000
42000
765600
143600

38100
5472100
3415800
2163000
583000
£493500
128700

2958000
2470000
3400200
3412500
3766000
4662400

1319400
3457800

549806

459700
460600
492200
492500
494200
1605000
14465000
76000

658000
TE7000
915000
71000
41000
103000

1309000
811000

TGN

651000
TEN00
£79006
Ti6000
691000

51000
FTa00G
558000
3000
55000
SEO000
53000
FA%006
579000
39006
524006
64000
555000
S5
SBeoR
35900

UL

239600
s~
5515500
2009008
4574700

04400
3053100
2866100
1275200
324T200
195000
il o
5906800
2402400
1218000

517000

AUG

1153600
1153600
T3io000
1402100

Sy1a06
1133700
137T%00

67600

1713800
1391000
31600

1519200
1550000

1494000

117000
931006

831000
TiT000
T39000

821006

&71000

151000
£T9000
TIHOA
733000
72000

628000
STHO0

E33006
533000
TN

ETH0G

SEr

5470
94700
1276700
B0
2807200
366700
530800
584500
513800
594500
278500
680400
548200
448500
325500
90800
994500
567000
1296000
290000
1196000
302400
2030000
364000
1560400
$52000
2100
688500
369700
165400
484500
44400
475000

584000
1444000
T42000
S1IT00
1041000
TAS000
639000
33000
B71000

97000
1219000
TI60G
T19000

585000
15000
€55000

41000
592000
595000
530000
540000
532000
450000
494000

440000

539000
338000
SE1000
30000
433000
501000

ATING
390000
417000
AL300G
390000

452000

A
369005
FZ3000
357000

431600

451500
ILT300
547000
423500

650000
315000
T52500
546000

389100
357900

172100
513500
311530

398900

$92600
1671000
981000
1124000
1142000
1611000
FETH0
851000
445000
1000000
510000
559000
1376000
522000
379000
343000
£95000
592000
421000

I
439000

1000

310606

gl o

274600

525000

585000
ATIN00
12000
359600
481000
390600

378000
£20000
336000
267500
336500
360200
268100

354000
386500
639500

2010000
1176000
1222000
1143000
1075000

1041000

61000
441000
354000

303006

157000
TG
314006
174000

15000
palic oo
340006
3310
IR
T4V
155000
310000

ToraL

11700400
17700400
24800006
12600000
25300000
14099900
17600000
18200100
11999900
20600100
13100600
18E0090G
19899900
136
14752500
21121100
19519500
16882400
18000000
11606000
13026000
12614800
17482500
. 13985000
18781200
12012000
6086000
15284708
9489400
3629000
5600600
4915000
5315000
5463500
7839700
§978800
14024000
14714000
11345000
13205000
11300000
9486000
10041000
12038000
12567000
2906000
8053000
14815000
10045000
$030000
THO8000
£265000
1342000
10500000
TES5000
7107000
6251000
458000
E522006
SE0U00
$709000
SBAOOD
5615000
$741000
5547000
$765009
3820000
SO0
SE4HNG
£218000
£163006
SHHI06
FIO5000
5699000



YEAR
1979
1980
1981
1982
1983
1984
1988
1986
1987
1988
1989
1950

MAR

447000
£57006
07000
530100
S63000

1667400

1214400

1119000
$91000
3360
S09900
366200

MAY

£44000
86100
$79000
335000
$60400
1509600
1165000
1573000
S44000
40583
60210
626000

UN

661000
$ZT000
S24000
456800
1335300
1HES000
1349008
1520000
544600
GOEE00
S54600
&137%0

Colorado River Above Imperial Dam — Flow in Acre—Feet

AL  AUG  SEP

762000
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4000
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LE00
1844500
1422000
1376000
112900
710400
£57300
659100

24000
864000
s05%00
415100

2142200

1534400

1315000

633000
562100
501800

L6264 5

SO0000
817000
345000
356900
219500
1500300
1056000
1055000
559800
ATI00
4600
441200

BOV

339060

page 2

6130000
$4249000

5406181
16029657
19197000
14961700
1LEHBT00

8713800

SHORLO0

5976400

[P—

[E——



Cibola National Wildlife Refuge Consumptive Use in Acre—Feet

YEAR

1976
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J43F
1158
=
938
814
544
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3?7
634
50
&54

1638

3 LR EEEL

1091

§
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e
1289
M4
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1563
1030
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568
Fi5]
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47
855
739

peuEqEEE

519

$55%

1035

1338
1
nn
w2y
1438
L3
514

§5%38

1323

863
1345
n:
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1106
1028
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431
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&15
]
1450
1147
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349
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pigx]
1515

BEC

570
1132
THE
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§83%E
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Palo Verde Irrigation District Consumptive Use in Acre—Feet

YEAR  JAN  FEB MAR AFR MAY JUR JUL, AUG SEF OCI NOV REC TOTAL

1935 1388 6944 513 1216 e W 17632 13464 197 992 2885 1710 106859

1936 1583 7913 ma 14487 oM 16801 W8 1530 1052 3409 3287 1948 121744
1937 1548 ™8 1Hen 167 14644 1640 19644 15001 10358 3334 3214 1905 119055

1938 1561 956 11384 1566 15056 18892 1019 1547 1064 3427 308 1959 12105

1939 1780 #9040 T 162%4 16841 14398 nsm b7y 1101z 1834 3697 291 136912

1940 2482 12409 1TS54 2718 23481 26345 26345 240854 16609 $345 5158 3055 18572

1941 2104 10518 15048 19255 19258 19903 26699 368 14077 3 4369 89 15876

1942 2343 uns 16764 21450 2 U487 wie nm 15682 3047 4867 2884 180253

1943 117 1058 15146 19381 20082 48 2687 w0521 14169 4568 91 2606 162863

1944 267 11337 1600 20758 2482 24068 /T 97 1517 853 108 fai 7} 1744908

1945 140 11261 wort 20507 21196 bk 2940 nm 1495 4828 4453 2757 17t

1946 154 138U U701 2529 26141 2938 35057 wrm 18450 5951 5738 3400 212518

1947 nn 1638 23448 9% 31008 4T 4159 31764 b3l ™Y 6807 4034 252096

1948 3706 18528 28500 3392 15060 Al 47631 5915 2478 7981 7636 4561 285040

1949 4327 21637 30958 e 40044 45931 54925 28960 28960 v 8988 3326 1196898

1950 5099 54 36412 45592 48158 54031 sesm w3 34083 10963 187 6264 391527

1951 4583 299 32820 198 A3a? 4870 58220 44485 3070 4881 9528 5646 352900

1952 7 23686 33809 43364 M3 50287 60125 45914 317 100 9839 5830 3648

1953 4576 24882 35600 45553 47084 5282 [<3T-] 48238 33504 10718 10336 §125 352904

1954 5597 1190 40041 $12%6 S2958 59416 71041 54249 3458 12058 1162 6889 430555

1955 5171 89 36989 W aBn 54887 6562 5014 34503 3% 1679 6354 397%7

1956 6033 016 43159 5508 s708 64040 657 58474 4035 1299¢ 1253 74258 454078

1957 s25t 26287 37568 48071 45657 55146 86453 50899 3514 11311 10907 6483 403957

1958 5453 e %010 49917 51506 $7387 £9213 S2854 36404 11746 1326 6712 419471

1959 M 28806 40925 foat 54128 079 72611 55448 35206 1232 188 1041 440056

1960 4608 1498 13600 £3005 44451 4982 59630 45538 31441 10119 9753 $1ay 361393

1961 13120 1% ] N H10 462% §1600 €8190 45220 M 14360 5600 -3310 3937250

1962 30 2140 31960 30190 39940 57590 842 £2780 e 11450 880 -1740 3712380

1963 1290 2600 35660 1t 40160 58120 £9960 4617 N 11900 1850 3470 357010

1964 1263 31080 28580 31880 43500 62940 me 49310 17y ] 15118 3460 2860 TR0

1965 1630 o 34550 1330 e 61530 0960 $9300 4107 10520 -2420 350 350760

1966 —B260 24910 45400 48540 49360 £33 (327 54400 43490 390 12000 £550 404560

1967 5500 37000 35040 g™ 4690 53680 59956 4140 28220 14560 5220 ~3000 363480

1968 10440 % 4010 45490 s $1920 58 51590 38150 7 124 3790 393520 -
1969 -8250 31710 2850 4630 4520 Soase 59810 4950 35830 1019 £760 11146 393680 iy
1970 8810 24610 pxtl-] 52050 48890 53510 670 2160 36330 20380 15890 12210 410110 o
1971 8750 30120 35840 s 51950 54090 76610 44200 02660 17780 207890 19880 458570 " i
1972 16450 2932 45050 58040 54090 53120 prli: ] 52850 37150 -B1%0 1659¢ 170 439640

1973 8230 10720 28610 6260 65650 5183 15260 59210 4767 21140 w3se 9520 4557250
1974 5690 34610 41250 SE880 55890 61810 65190 530 20 12500 11e 2560 458400 : g
1975 1857% 27952 41384 53471 2934 44051 $0367 56186 40751 bivsd 13408 7230 43486 .
1976 9363 8458 s1m 49388 e 576 66738 0183 16352 7354 192 1725 392120
19717 4403 284601 390 5552 s0013 67014 5z} 46556 25451 12945 14830 7550 435062

1978 P46 7257 d4dh c8537 50811 63909 mmn 48743 me 11214 10838 m o8

1979 -5764 2449 s €4IM 162 €4085 67500 53116 49450 15029 10949 131888 459610

1980 2148 61 49028 4041 3967 56018 1310 58913 42524 1 s 7168 418304

1981 9763 655 I5EM 6450 60053 TT46 85299 81018 $a200 10701 W24 5738 523834

1982 8668 3499 b1y ] [ S4409 €719 TH3 5645 49871 12891 1342 w$589 456500

1983 Ly 1828 3N5% 4787 46260 5284 5373 25912 sy 8 TH00 $351 s

1984 W30 30496 a1 52954 $0652 7107 Muen 4259 Q47 Tadt 663 ~1872 131841

1983 ~3000 24831 41648 58100 31 62187 6280 60437 22635 243 6556 g2 3I96M0

1986 4498 11878 a3a 55373 48175 5517 5913 §23%0 6710 M2 I 3766 404578

1987 b o] 30928 34008 Ly-r] $1808 §23%0 €547 N a8 Mo 899 [Fers 2016

1988 995 24168 52957 35028 0415 68435 8376 S0912 27308 11610 12065 15747 &43821

1989 e pryr ATk 57614 $14% 5104 TSN 62851 9097 16845 9517 13141 #5049
1990 2648 i 38300 G %R i THE §7183 3R 20600 11898 0746 459615




Colorado River Indian Reservation (AZ & CA) Consumptive Use in Acre—Feet

YEAR JAN FEB MAR AFR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL

1935 140 440 1184 2630 700 197 AS56 930 2140 1120 300 168 me
1936 180 580 1520 3430 38520 3290 5050 £440 190 1460 00 2o 3030
1937 [ 510 1840 420 3059 4800 218 T200 4430 k- 14 550 395 362
1938 481 138 1510 35 3050 3300 4390 $120 iy ] 4390 564 o 9208
1939 [ 285 50 2880 2428 4380 5546 410 [ 48 [ 159 11504
1940 436 fxl 1980 @R %296 4340 THO 8118 190 1410 86 264 37389
1941 ] 456 ] 262 5030 nm 6310 s0a8 44906 1190 5 286 307
1942 $65 1020 7280 5040 4720 Q% 9570 163% a3 - 54 2490 20 563
1943 1930 1830 7350 8 £940 7060 9380 108 450 870 4120 3960 910
1944 210 298¢ 5750 08 1068 12980 165m o] 14500 101 5240 0 113930
1945 4290 5000 6800 1720 me 1042 13630 10342 1917 060 5850 4920 101656
1946 6280 4650 wie 8350 8480 10240 12480 11460 8430 630 3680 4360 S13&0
1547 1540 6950 5050 1740 7310 11 119% 12249 10090 e 5 4080 95820
1948 o7 5760 8100 9620 430 19660 14380 16250 0740 $630 $210 2820 103170
1949 -7 3660 9360 1108 1267 120% 17510 19580 15930 560 5800 £120 11533
1950 3500 {20 ] 18740 12510 13080 iy 20540 a0 ] 1963 11246 10680 416 158360
1951 199 3870 1239 17640 v 2188 - 340 20850 1412 1208 7620 810 LHS70
1952 30550 8140 8640 e 18810 21310 35910 35760 17950 1213 4090 5210 216260
1553 -$5117 8430 19508 193 20780 9490 kxx7 1 10 21420 1167 9040 6210 209413
1954 ~1300 14350 1Mo 26660 21600 31860 067 13340 e 156% 12350 15% 832870
1955 ~E308 13950 19100 15 26030 nem 286 19240 219% 155% 10040 €270 204022
1956 890 s420 muw 2014 22000 30820 38310 k727 ] 14630 £330 1490 Ine 19530
1957 1060 ne 6 | 1w 15999 e 26210 25840 0En #150 1230 ~860 161730
1958 -2 2080 18410 15610 15400 2% 24850 bt 17400 5980 5300 9430 158600
1959 5480 e 25750 19010 9390 26680 32550 17080 17430 8090 950 80 165560
1560 3830 6270 23670 13420 13300 31880 200 940 15510 8120 1030 4200 183030
19461 3400 14260 24430 14200 15000 24400 1% 20050 16830 6180 ] 590 170880
1962 -870 8040 20110 1708 157 2460 3160 3102 20100 €120 2330 ez 178270
1963 -3 12200 Fegr-d 153% 15080 2439 now 28280 16700 6550 3080 5960 186020
1964 -1750 11920 2810 143 19730 27210 31680 e 18100 £320 ~ 780 2600 179990
1965 -2210 15409 | 23960 126% 15550 210 28330 3067 19930 3660 ~ 2780 ~ 7010 161540
1966 ~5313 1437 24348 23378 8619 il ] 31299 3234 23348 1469 2748 5318 201966
1967 188 18307 2418 wn 27547 4 33091 25607 10267 10147 3247 1156 204835
1968 014 16855 313% ol 3 26580 33685 36516 sia e 36 3520 493 232314
1969 - 463 .18550 335 19370 25630 k)25 3769 s 11267 6649 1557 2926 224198
1970 ~1957 20844 15618 18431 26370 28880 40538 3638 8015 11643 4982 3088 228242
1971 £08 26664 33007 15602 34160 k> 1753 43348 3238 320% 1188 7881 190 977
1972 w153 29630 26825 31759 kigst] ELy2 3406 s 22421 1340 4367 i ] 269718
1973 -1007 25095 20752 570 40856 40880 52750 40977 34117 1879 228 9052 - 7S
1974 ~4956 o8 pa e 3593 4 st 45600 8213 11426 ke d 41 308885
1975 -84 5158 iyl 41584 46510 [71553 &1 el 30488 183 §746 13464 352413
1976 2B 12974 44883 R 38396 % 4532 ASTOS 19330 £786 31 7156 307562
1977 -7527 34248 s 3500 36443 $6708 €130 60957 4880 28188 12280 6182 410339
1978 -T2 238 317 7404 3936 55684 60058 Se40 32654 £104 ~170 1297 kral
1979 ~7584 20038 32988 40298 20650 55218 60518 Pyl 30914 s 3649 L7131 340913
1980 -8390 5975 29558 48504 W 52496 78 59894 3% 1579 4675 0971 360742
15381 -9781 28443 950 40244 43967 §7143 65165 58732 340 8500 2691 &7 394576
1982 210 mn M50 40936 £2257 [0 4148 em 31306 8607 1652 ~861 338708
1983 2198 1459 20929 40331 41300 45408 47458 24264 01 &35% 7068 28 284957
1984 547 s 2 39z 37064 5147 a8 3570 )] 8848 1233 ~15104 278007
1988 ~ 10994 1584 26057 k735 3 42704 46563 56264 $se11 24455 5409 3750 959 304804
1986 -3117 1813 kres ] k177 39480 s2372 4598 315 2% 6270 5874 3946 02249
1987 4260 2699 31884 3sent “19 ey 64365 7224 24633 10904 ~702 5079 364332
19848 -3E 0 e 40926 29960 s0r® 61817 5400 09 3 15334 9591 8474 IS
1989 ~1057 70394 59304 T34 53892 £8150 67670 49831 36159 14838 7004 9884 433132

1950 ~TI08 pariid 44558 39217 $446 e e 53208 29062 19148 10368 15035 423604

[mee—"




Imperial National Wildlife Refuge Consumptive Use in Acre—Feet

YEAR JAN EEB MAR AFR MAY JUN UL AUG
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Town of Parker Consumptive Use in Acre—Feet

YEAR JAN FEE MAR APR MAY JUN JUL AUG SEP OCT NOV DEC IOTAL
1935 3 i3 6 18 % n 3% 3% % 1% 14 un 268
1936 b+ bi] % 19 27 13 3 3 b ® 1 12 m
1937 13 14 17 28 28 34 % 38 n b ] 15 2 81
1938 13 14 18 2t % 35 4@ 40 kL n 15 2 29
1939 14 15 18 33 30 34 4 a 33 n 16 13 m
1949 14 13 1% 22 n 3 4 42 34 bl 16 i3 31
1941 15 14 20 23 n k] “ “ 35 n 17 " n
1942 13 16 20 2 b 53 % % 45 % u 17 " 329
1943 1% 17 2 b2} 34 4 I & M s 17 15 341
1944 16 17 7 % 3 3 " “ k3 2% 18 s 350
1945 17 18 n 2% 3% 4 50 48 3 26 L 1B 341
1946 17 18 3 % 3T s 51 51 4@ el 19 16 ¥
1947 17 19 fx] 27 k] 46 53 52 41 28 20 1% 380
1948 18 19 24 28 » 1 54 53 4 o1 0 17 190
1949 18 0 24 8 @ 48 56 55 “ 2% n 17 400
1950 19 20 ol 29 4 50 st 56 &5 30 n 13 411
1951 20 7n 2% ) | 43 5 &0 59 - 47 M b~ ] 430
1952 20 n bied i “ 53 6 [ 48 2 <3 19 4“0
1953 b3 n n k3 45 $4 £ 62 9 13 n 19 450
1954 2 n b ] 33 4 57 € &4 51 L1 % b} 469
1955 2 24 2% 34 4 58 &7 & 52 k1 kX Hn 481
1856 n 25 36 36 49 €1 54 £ 54 37 % n 504
1957 23 1 31 kT3 56 £2 T ] 13 n 27 -3 510
1958 24 2% 32 18 53 & " n 58 a9 b1 3 531
1959 3 26 33 k. 53 [ 5 k1 5 » 8 B 538
1960 % 27 E?] 4 55 4] 78 7! £1 1 b2 4 560
1961 % 8 8 ] 56 2] 70 8 €2 a2 0 ] 576
1962 n 28 k1 43 57 o 81 =} a2 36 25 578
1963 n n 3% 42 58 i 82 81 %] 0 n 28 s8¢
1964 » 82 186 295 247 286 57 & 31 38 28 1640
1965 61 62 82 117 57 & 8 2 58 &7 2% b33 710
1966 22 20 33 43 € 31 9 98 3 41 2% w 603
1967 23 23 28 28 55 172 82 82 6 4% M 21 555
1968 2 n 32 {1 61 ] % 84 o 34 2 404
1969 by b=} 35 52 " [} o0 104 .3 49 » 2 €66
1970 fid 2% 28 41 6 76 ” kil @ 35 2% §23
1971 2 8 %9 54 17 84 103 82 % 19 bxd 18 654
1972 12 27 §2 57 ” 8? 108 8 » 13 28 697
1973 3 % 4 §0 101 108 164 167 106 2 52 4 $80
1974 40 8 s 6 101 31 131 o4 u 58 4 EH 33
1575 i 56 55 3 97 105 12 9% &7 51 “ 89
1976 @ 56 LY 43 n 97 118 163 102 57 51 &1 29
1977 41 48 61 73 74 91 11 103 88 & 52 43 862
1978 k1] 1 $0 63 B4 103 114 12 o4 5 & 43 357
1979 4“4 47 58 % 90 120 141 117 101 84 61 51 90
1980 5 4 48 8 » m 154 148 106 88 84 52 045
1981 51 52 &4 106 123 214 203 193 135 75 I3 52 1334
1982 51 54 9 -3 109 156 177 b3l 98 bl 52 a2 1087
1983 48 12 1] 80 91 L4 103 8 ¥4 " 50 L] 81
1934 48 47 5% 8 91 ¥7 102 3] 7] % 50 4 531
1985 b 58 108 162 12 70 268 132 91 139 il 58 1616
1986 61 43 &2 8 105 120 1z 17 [ 5 47 1008
1987 5o 71 & 61 m 137 144 1y 122 106 b @ 120
1988 53 $8 ki k73 108 I 141 114 9% 37 62 43 1435
1989 4 53 77 100 114 129 140 m 111 9 59 55 1107
1990 55 “ 75 81 % 120 m 126 ] L4 55 38 1030




Parker Dam and Government Camp Consumptive Use in Acre—Feet

YEAR JAN FEB MAR AFR MAY JUN JUL AUG SEF OCI NOV DEC TOTAL

19712 21 13 13 3 s » 3% 33 3 16 ] [ e
1973 s 5 s n i -4 6 5% 59 13 13 51 297
1974 5 § T 2% n + 3 55 55 16 15 12 12 250
1978 é t $ 15 2 30 3 k1 n “ 10 £ 206
1976 é 5 9 3 4@ 38 3 3% B 11 7 i 234
1977 1 11 15 17 17 B 3% b1 20 17 12 U 02
1978 i 13 1% 19 19 2% b ] 24 s b3 " 11 ns
1979 13 M 17 v b 3 41 M » 2% 18 15 282
1980 E 3 11 21 1 32 » a5 M 25 Y] 11 m
1981 5 18 13 1% n 3 3% 55 3 2 16 18 180
1982 7 5 & % b} 3% 40 30 2% 15 7 ¥ 28
1983 4 3 4 1 ;- 4 M » i1 1 ] [1 4 143
1984 3 4 ¢ 12 20 25 2t n -3 13 8 5 17
1988 4 $ 1 14 % n 2 28 0 19 10 ] 185
1986 5 g 12 19 b3 32 1 33 b33 b 15 S 38
1987 7 7 1 17 % M 3% » 32 5 12 8 111 |
1988 7 10 Y 18 8 34 37 k51 3z kX 16 11 73
1989 10 é 3 3 1 L2 k1 1 k2 24 H % 308
1990 11 ] 12 18 b+ M 30 i 5 2 1 7 7

-
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Other Arizona Users Consumptive Use — Parker Dam to Imperial Dam
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Consumptive Use by Phreatophytes Parker Dam to Imperial Dam (Acre—Feet)

YEAR JAN FEB MAR APR MAY JUN
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Consumptive Use by Phreatophytes Parker Dam to Imperial Dam (Ac—Ft)
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Flow Gains from Parker Dam to Imperial Dam in Acre—Feet
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Flow Gains from Parker Dam to Imperial Dam in Acre—Feet page 2

YEAR JAN EEB MAR AFR MAY JUN JUL AUG  SEF 0OCI NOV DEC TOTAL
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APPENDIX 6B
SALT MODEL STATIONS

PARKER DAM TO IMPERIAL DAM




Colorado River below Parker Dam — Salt Load in Tons
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Colorado River above Imperial Dam — Salt Load in Tons
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$40000
BOETH

JUN

408146
31998
485478
Sazn
S42541
564577
1705010
1515515
£29314
808028
TP044S
62635
pize-t]
858512
soen?
TS0
67026
1268168
116366
95061

N
660493
AT
650167
671362
e91947
&E3T56
(a7

42356
15070
£38145

11301
94

S5
1346048

. IS8

111900
1175000
554000
544000
505000
619930

I,

ITTI68
Jalten
652523
515450
54561
591553

122708
919924

TI319
1988

Th1885
T24068
TH®S
1122954
910271

1004890
98873
ok x7r
TEYS10
BO5496
887614
814613
oy

858816
§76152

698178
TS
TAIR27
195369
TR
nrmz
THE63
Ti2ie
695472
THIMS
765582
808347
1093023
811574
41260
ey
1695365
1171000
10700
604000
21000
392000
56050

AUG

228083
3z
59311
51TH0
s00827
son7
1164564
reir)
360472
$98763
67334
15954
817488
B4ur
B222A6
651556
TG
1052495

1S
1011684
785189
€16735
2199588
163836
1154000
102000
413000

S62000
594528

SEE

248834
st
490963
d61010
Iae
651280
1430823

ocT

319934
264124
447146
8938
Ta0s6T
B11K38
47306
725513
1000841
1021165
799186
561782
TO524

S04175
534317
S32264
1005335
587603

575404
53306
S9Xle
606539
518453
525545
ATI819
516854
03146
471053
513287
473482
465667
30157
09283
524265
478452
374913
524723
AT4504
520363
aLTH%
381211
09350
IATOT
850916
414880
17123
110617
1315000
BE5UO0
BI4000
460000
403000
442000
440157

NOV

324183
2541858
Irsay
374330
82615
wnt
1624099
17926
1025662
998353

102885
764171
81sn
Tm
461045
S1eMs
869970
47128
350%8

435738
TréaL
ST
434299
402464
354640
496610
3848

336181
33455
327380
369816
297401

333006

154D
401163
323314
Lrerad)
32954
413585
TIBM6E
&8
31260G
1599045
120000
TEA00
TA8600
347000
340000
345000
Isha

DEC

36833
FA1eira
337010
e
s
803478
2013142
1090152
1088016
99885}
455
T71356
Jo1552
hoizs/AL]
891602
495164
542850
93312
562884
6359
358654
182546
1055613
T4
A49644
ene
259408
349582
asomy
sy
293763
I3
237984
o882
o0y
405516
415617
415012
404961
167542
414284
4156832
56815
342873
JBTIS
T40745
335659
29825
1471284
1262000
B75000
868000
463000
333000
rabitg
3as201

IOTAL

4841674
4284679
536423
5454784
8311704
TSR
1382319
14509363
10518472
jreiriy il
I04WESL
8834145
$5IRLS
15180204
10881504
EIM6Y
7475003
12974387
044522
8501699
B461812
T5%a8%
BSYEI22
10362414
T6A5A24
1830076
68AS5122
199815
1108389
6595138
< oss1ae
49124
424706
654]268
5699195
6949059
063780
6782653
6TI2128
ToAUES
6940151
6588585
6352452
$266691
6684240
9750778
6995455
073893
16738659
17547728
125316600
11540000
T
5823000
5520000
Sg22493



Palo Verde Irrigation District Salt Pickup in Tons

YEAR JAN EEB MAR

1935
1936

it o
1404
1418
1335
pLri ]
18783

£1554

fritvy
24756

45143

40133

39807

35058

5043
814
5873
5516
$102
939
7341
f5o )
%
)
B4L7
2050
10297
11154
11354
ma
12108
12405

13766
T
1M

~162
2991
131
w05
181

15581
15866
14956
jixi)

194
7

1608
5136
4916

1664

~37
059

G
~327

4039
3142
5640

AR

~3155
—3684

« 10067
11062
1924

768
1842

MAX

~50
-38

w38
5%
-l
-it
~T3
-8

-7

-

-33

-90
-2
-1t
~112
~110
~120
12
133
13§
-141
~-14
-143
—145
~151
-152
w185
~160
w166
~166

174

« 4150

5205

~5377

~§30
~144669
-11658
~31827
—12412
-5
16874
me

10153
—$848
-13025

UL

4893
~$641
~56559
~5352
~sox

~131017

~1iH8
-12318
-~ 13040
-5

~14149
14034
~34253
~14772
~ 14877
~1519%
-15663
16225
-16296
~-18519
- 17028
~17168
-17821
-17380
-16M9
~24331
=207
16303

8144

~-7i58
«18147
~13557
~18814
-89
~30368
=iB2US
-2468

16681
i
T4
510
-13408
~9196

AUG  SEEF  OCT NOV

97
2648
275
pitk]
e
3160
343
3745
4
s
3833
4122
4696
5098
51m
5065
5515
182
6121
6206
471

16

-5529

B
16164
1602
82

184
1189
1348

5242

11561
1258
1319
39
14167
4
15160

mm
15821
159%
1623
1678

17460
17699

~26202

12482
M
14538
1363
1516
s
8in
w035
18568
197%
20533
2
15458
e
28108
b1/

k3L
33266
e
s

35801
36353
37683
31951

41393
4157
218

are
3137
Ly
3518
4313
324n
kxrl
819
54061

v

1023
11800
j35 41
1119
1238
14084
1490
16680
557
16218
s
183%
20900
nra

32765

4625

5134
I644

41387
ms
x

DEC TOTAL
11284 #9328
13005 e
342 58150
e 34630
13654 0419
155 74
16427 684
1839 814353
17165 75956
178 ™R
1883 foxxsd
20251 89607
23041 101952
2504 110834
25406 112419
2488¢ 107
i 119883
28408 15697
30072 133064
3o 134920
iyl 140677
32630 44384
32364 1304
35BS 145436
34068 150732
340308 151803
3504 15549
3exn 1598
kXLt 165562
mnn 166290
38094 168357
e inne
39588 175156
Mg 17473
40080 177344
39086 164991
28245 156350
27054 149079
2530 155075
6094 1208
3919 142233
49028 243765
118 168760
36311 12872
24675 9T
3414 167244
3 §496
43® 135787
38533 195137
4B 314509
A2 28622
s el
4155 74687
et ] 243685
31767 167342
15817 73568

—EE .




Colorado River Indian Reservation Salt Retention in Tons

YEAR

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1938
1989
199G

i8N FEB  MAR

361
96
w581
n8
3015
¥l
5003
6691
11304
i
~13547
54
6538
32840
21861
22456
18978
M
5638
23037
24483

1524
W05
30168
34152
30162
19348
150
F27.1
ikl

-89
-tz
—-459
~624
~24
w2z
~1367
- 1829
-$796
~3058

3103

10816

14445

1391

-3

10983

5764

—1619

12567
~10
14092
9718
~317
11829

~148
- 408
~&88
~934
-3 234
— 1540

~418

-11758
-1130
~11914
~4178
~18104
-1ae
-1547
523
3554
1266
1368

~F2881
-13602

AFR  MAY
-195 ~163
-540 -452
-$10 ~761

~123 -1835
-~ 1633 —1367
- 3038 -1706
~2709 =267
-36H - 305
13484 -2
6051 -5073
33 141
~15385 ~15452
- 12350 ~ 9937
~478 ~11890
- 19135 -559
- 19463 ~18413
-4 ~ 10786
~&377 10964
-1302 -9518
~E383 ~ 10069
- TTI6 -3
~22525 -~ 4960
—-14958 ~15469
~ 17504 ~ 18617
2682 5447
-85 -218
17 ~ 4061
w4520 ~5546
1889 -1742¢

- 14153 ~17914

~$131 ~ 20940

~26378
- 19744

~53%
~11596
~11999
~24626
~26992
~B5324

-24617%
~23375
~JBE5T
~3560
~37667
—~£3044
~12984
=131
- 14313

~3488
~31133
-21755
w4626
-35513

AUG  SEFE  OCT NOV

-242
—-66%
-1
~1531
-2072
-3
-3354
~ 4487
- 14020
~7508
9083
~9442
- 7581
- 18531
13508
18087
~15351
~ 18087

~ Ik
34449
26775
—3448
13144

- 23362
742
~5447
~ 3395
-1

187
450
776
1054
1393
1738
il

&187
15334
12668
14415
10816

-12218
wn
firig
24557

20062
24365
11254
13940
13695
10810

favs
587
90
1345
TT
it
947
3942
124
6593
- 7981
1242
user
10882
18682

ik )
10182

13841
1500
14925
19078
17435
26712
17900
2004
390
10059
14548
15928

DEC TOTAL
1852 -511
7 169
753 ~2853

10 3%
1382 ~5118
1686 6388
24z w8450
999 -113%0
9504 36000
se16 ~19000
—-5072 23000
11881 38548
F148 5206
59 —~61382
11912 —45281
97 -48116
13110 ~g35¢
17408 ~ston
1660 ~38178
£dds -T4129
11454 ~91642
16672 ~95189
2307 —64346
10416 24620
3900 7512
21895 T30
2094 104159
19741 2011
1216 ~12419
10482 —s56a87
5396 192964



Parker to imperial Export for Phreatophytes — Salt Load in Tons

YEAR JAN EEB MAR AFR MAY JUN

1935
1936
1937
1938
1939
18940
1941
1942
1943

1985
1986
1987
1988
1989
1996

F376
$846
e

4414

3198
»n

4656
493
380
878
ins

2073
3496
3598

&57
1836
58
s

273

1T
13%%
W0TH

9§38
it
1183
i
1109

458

1638

7560
6536
6353
s608
4939
4410

5005
4715
3841
5634

47

4748
“n

k2
£379

3258
e
B4
%
234
24068
s
p2ae
ooy
205K
1968
Wiz
1954
18738
1T
17386
18096
1TEM
1799
1748
93
21384
Whst
16663
16467
18
16695
13504
15100
13366
14337
1670
15041
4735
12848
raid
13336
15920

$442
L}

8739

8317

8315

220

9410

8780
1w
16606
1868
11667
0405

10634
2591

M

31618

wmn

19744
072
1673

ixa
wm
pisry
147
16307
16206
19604
1T
1960

16573
15512
14798
14346
FLivs)

556850
SN
S99
M
4050
&
60971
093
55540
fyse
$3551
53497

b3v- ]
47555
49857

49199
55530

45184
43148
41922
4113

37951
3wz

376%
3205

e

25168

50896
59090
87158
882
BoGLT
9318
#8148
B350
e

TSR
63058
185

UL
46338
0850
118580
]
10665
111047
100639
99620
91552
92850
88751
esnes
t9ts7
0
75367
6108
e

0

T4
70182

60£17

36788

2671
26m

L) b
91
718

e
43856
61295
56359
5162
4
43626

prai

ma

354

1516
ynm
35064

IS
36058

SER

9185
B
[3¥ ]
55766
§6110
65258
Jew
STt

sanor

sg38
brey.

4315

41238
EyLld

4150

ir
41756
154
35020
nmm
niE
e

w613
6518
26534
»i0
w8
2937
21316

2184

31

act

216%
pai
3338
3o
¥
36956

*s10

Nov

1041
14597
1321
15441
15988
1330
13335

1286

12715
e
1175
1081
11818
17%

11254
me
14007
14395
1355

10803
1077
10065
12519
0240

9511

e
1444
10415
10541

9565

208
7595
328
€552

7218
6719

Tz
Tiig
6652

051
.77 ]

€505
TEo4

DEC TOTAL
8531 365TID
70 389535
Lyr ] 543353
6197 51381
7581 54THS
T8 S13TY
6952 519839
6332 §13451
6178 475929
€291 470356
6245 454964
€109 454334
5913 450756
€010 413537
5348 409141
bELY 404854
578 422936
5102 400646
541 408403
5949 426154
6954 485400
6318 503584
5815 466452
5093 375928
3248 kyo )
3016 398251
5216 IgTas4
5934 koo
£59% 350068
5670 348879
4995 35BS
5244 i
4595 321675
3803 321404
229 33926
4243 322418
3915 298490
3633 WrT
W Fixy ]
981, I8
3541 L6647
3345 708548
wmn 25901
2500 Frapeg]
e AIIGES
208 3870
4207 paxl<ld
3546 250094
2655 prrarly
3067 237060
1701 16402
2543 W0Hme
022 218882
2 220346
3384 230449

4119

247

o
!

S it




Salt Load Gains — Parker Dam to Imperial Dam

YEAR IAN EEB MAR AFR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL

1908 19807 ~ 7610 - 22686 ~83 3536 -0 SBT4 m 2006 330 27064 1 1684
1906 19807 ~7610 - 22686 ~83 1536 7008 9874 new 20706 3370 27064 135 101684
1997 10807 ~7610 - 2686 -8 3536 -T98 [+ b33 21706 kxyl 21064 1135 101684
1908 10807 ~T7630 72688 -8 536 -9 9874 um 27706 3w 064 113485 101684
1909 10807 -0 ~FI686 ~83 1536 T8 S84 nym 0708 33 TI064 11348 101684
1910 108 ~7610 ~ 22686 83 136 -7 874 palp 2176 sm 7064 11308 101634
1911 10807 ~761 ~22686 -83 3538 ~ 7909 984 219% 28706 3 27664 11306 101634
1912 10807 ~T610 ~ 22686 -83 3534 -~ 7900 $874 219% 11706 3T T84 11305 161634
1913 10807 -7418 22586 ~83 3536 ~190% 74 197 21708 Iz 27064 1305 101634
1914 10807 -7610 -22686 w3 kxS ~7908 b 1979 21706 1301 27064 113068 101684
1915 10807 ~1616 - 2685 ~83 1536 -~ 1909 98T 219% biv k11 27064 11308 101634
1916 10847 ~ 7610 - 22636 -3 1838 ~ 7008 SET4 2197 21706 [/Mm 064 11368 101684
1917 10807 -7610 -~ 22688 -43 3538 -0 $u4 1% 21706 am 27064 11308 101684
1918 10807 -T7630 ~12686 - -B3 3536 -7909 o874 2199 25706 131 21064 11305 101684
1919 16807 7610 ~ 23685 -83 3536 7500 9874 ™ 21706 331 21064 11368 101684
1920 16807 -~ T630 ~2}686 w83 3536 - 7908 9874 b T, 21766 313701 27064 1136 161684
1921 10807 7610 ~ 22686 ~83 3536 o0y 9874 2199 21706 33701 27064 11305 101484
1922 10807 -7610 —22686 -83 3536 ~ 908 9874 219 an BM™ 27064 11305 101684
1923 10807 «7610 ~ 22686 &3 3536 ~ 7909 9874 ity ] Fayii1 57 27064 11305 101634
1924 10807 -7610 -22636 ~£3 3536 7908 9874 il d 21706 33701 27064 11308 107684
1925 10807 ~7610 12686 -] 3536 w0 9874 3ty ] 1706 33| 27064 11308 101684
1926 10807 ~7618 22686 ~83 3534 ~T909 9874 219% 21706 3370 27084 11308 181634
1927 10807 ~ 7618 -~ 22686 -83 534 ~ 1900 9874 new 21706 1370 27064 11305 151684
1928 16807 ~1610 - 22686 -83 3534 ~ 709 84 219% 21706 13701 27064 16 101684
1929 10807 =510 22686 ~23 3534 ~To00 98 297 21706 3 27064 11308 101684
1930 10807 ~T610- 22684 ~83 3536 -7008 9574 9% 21766 1370 27064 11308 101684
1931 10807 ~7610 ~ 22686 ~83 3536 -7908 874 1% 2706 3701 27064 11308 1014684
1932 10807 7610 w2IERE -§3 3536 wT0Y [ 2199 21706 33701 Trosk 11308 101684
1933 10807 ~T6M ~ 22686 -53 3536 7900 $874 2% e 3370 7064 11305 101684
1934 10807 7510 -~ 22686 -83 3536 - 7900, 9574 patr. 23706 33701 27064 11308 101684
1935  -1gss ~958 4773 -87TIY 1200 —S00MT 016 16766 5642 —47044 815 30550 -137182
1936 ~19758 ~26562 ~36019 22114 2304 -28971 21548 25830 4417 12474 16283 -5132 ~56301
1937 -11604 ~83374 ~3581 — 11676 ~$1122 ~4T33 ] 18420 -18344 - 800% ~6865 -30603 -138564
1938 -11583 —65093 B 2077 iy 30074 1120 27869 24458 283 9042 249 130151
1939 ~ 77048 15961 60617 4023 14848 9827 40637 11478 143496 48985 8281 10699 1579
1940 4801 17671 ~T117 11352 12356 16215 2179 ~ 2097 -15313 -26080 T 118889 ~8E$15
1941 ~70148  =111436 —98883  ~320519 316000 16096 ~12344 ~65773 3518 ~36582 ~29697 21478 « SOTEY
1942 ~21100 175148 34565 -19313 16359 €523 1029 24497 11204 ~85122 =32405 20842 150403
1943 30046 -21476 ~35561 46712 ~55308 -1121 w1906 ~ 158 ~50067 60734 —9085° ~11945 28T
1944 83264 -25386 ~ 26838 -4397 233 28414 11940 ~5481 —-7247 ~5B417 102185 148412 405006
1945 -iags4 -33M3 0 ~73800 -3TH3 18054 B nm 55508 1352 1767 68479 T4 ~ 307565
1946 — 40000 wdGA52 un 10396 6573 8613 454935 36574 ~28450 -2898% ~28254 - 43070 ~126178
1947 ~22659 22802 27339 19113 315 £2815 41043 s1am 20402 ~35343 4155 ~ 69596 107113
1948 ~11907 a28% 34660 35 33806 33199 51577 3234 1618 34642 ~69141 ~$548 206244
1949 61913 8868 1241 34560 44891 59835 59370 34648 ~1§150 -22631 ~99973 153908 1967
1950 7108 25570 -35608 11843 51318 61688 4500 708 ~24369 -53045 w38873 ~1T766 11144
1951 3976 9817 -6TT19 9559 1368 ~52924 -5057 ~6883 ~1869 -19386 1736 ~15679 ~137064
1952 ~B5486 ~3ES  —103418 ~2174 ~36725 18968 120007 45228 43685 103879 1448 29708 - 206204
1953 ~2504s3 ~Ti2T - 38073 3817 ~3061 -15347 e ~34812 3715 19103 - 13020 ~20537 ~416471
1954 ~5T17 -47411  ~118528 118547 ~41011 12136 5688 ~14766 8121 ~ 146972 — 47440 37545 ~ 476004
1955 ~38634 ~34624 ~92004 -49336 20383 50968 34554 24812 wFI4BE 160 barl 20583 ~191353
1956 31216 32060 ~34307 562 -1 ~34350 ~116 -15802 13768 7655 57988 4000 7254
1957 54966 138251 w48 153 16584 3547 $8197 62873 G falazd ~14849 919® 562411
1958 135543 145456 $TE™ 141631 197970 104574 0143 ¥5317 884 79008 28549 4650 119e7
1959 29040 43109 %7 I 80780 sam 2w 126587 96305 51858 R 71633 TS
1950 mnmn 8428 ~38324 357% o048 36410 65041 80393 98347 55101 1428 S0y $61209
1963 12693 ~327% - TS 5570 4784 27652 156 163478 3T 27 3 20256 38332 417563
1962 177 =200 ~3532 3o 208 14301 k375 ] 50434 st 26281 30141 2510 203116
1963 -3548 w30LT4 -20%% 86325 1518t 12092 38063 96111 167 98543 335 44199 s07T81
1964 1680 5318 3 ea203 65055 ~§728 SEret 4516 6304 58543 e 46651 523350
1963 6551 ~ 42461 ~6334 54565 47454 ~24541 1871 2449 £20°0 75052 85650 Y3497 157881
1966 4053 w5514 ~26%8 ©0% 900 1660 1094 40249 L5351 168009 65604 18318 286382
1967 w6 ~8488 fit el 7619 43234 236 s 7743 79580 I 74198 44936 30345
1968 54009 - 24930 ~21910 13504 31138 5757 “507 124% W o834 §1504 35097 261224
1969 s - 28493 20542 a9 3384 591 11re 6D ragad stem S203% 2853 346809
1970 1914 28514 12659 £0800 035 &350 24781 9019 20548 705 31851 babs g TR0
197 51932 - 49965 BT w AT -« 19097 w4366 w3E56 iy 947 5178 33544 3R 43177
97 5527 ] ~40175 -~ 18638 - 13356 £305 ~3E378 #03Yr 2480 134442 48849 Y 167884
1973 hree - 15926 £ -3 5665 35000 ~A9ETS 18830 8567 ELse. 2 €248 =0 IS
1974 TR ~ 13 - 36T BTN 463 ~108% 97 44958 TEIE 3456 55 35465 ot
197 E3¥a] - §5ERE wqTTIG - FESRT - SESEY ~ TS w4 BTG - YBEFE i BEIH Tl 43751 TBA%
15 085 poiit: 3 42897 fc ) 53 48561 w3540 o~ 4BETE F31%:5 ST AN S5EH ARy
1977 TS ~6671 ~30851 ~&TH -~ 798 - d 18T ~563506 25001 saseE 53 5188 53008 Ba447
1978 B19¢ BI14 —G1544 RES . -~ 8383 -47327 —~El56 1 13812 s £5159 el 54891 99616




Salt Load Gains — Parker Dam to Imperial Dam page 2

1979 AW -22008  ~6OSET 5305 —ISE@E TN <7624 9169 847 58679 938 BN ~6374 ;
1980 £5028 123z 138287 82360 ~IENTE ~142047 o041 ~IIMZL -BADER  ~34186 8266 14150 ~645168 :
1981 114154 24209 - 59298 24094 ~T8027 ~$3850  ~19564 38568 416 0016 N 108785

1982 sm 80103 ~§5563 «§3T26 ~39863 - 26334 68917 Wi 13493 0™ Ba361 1739 ~43850

1982 ~ 92589 169628 356 ~13M35 70T 15178 -69328 ~5088§ ~32582 169521 208108 169843 319465
1984 121366 13002 ~ 26885 313 sun ~35066 €564 126118 13732 2% ] 436% 553450 :
1985 21666 1655 I 58999 -33042 ~51166 ~44983 ~E296% MM 75066 1 4311 PosEs

1986 918 4681 ~60325 ~1H ~128212 ~1215 - 8847 284 16011 67411 37584 4800 w5286
19587 —5141 s 40076 24571 11+ 4965 ~19117 2482 1008 3148 80372 o 27412 i
1988 0510 217 -~ 197280 20455 ~-21804 ~17343 ~15962 30438 24420 839 1907 59736 o
1989 %1 ~ 6543 -24817 ~3849 10905 ~35003 10465 35591 $7008 9538 9090 1R 29960 !

1990 19585 ~44527 ~ 4141 —58%3 ~84657 ~883%7 w§2136 40128 65358 32851 35653, a0em ~ 226044

[EITN—




APPENDIX 7

GRAPHICAL COMPARISON OF ANNUAL TOTALS

FOR INFLOW AND GAINS CALCULATIONS
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