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QUALITY OF WATER OF THE COLORADO RIVER 1925-1940 

by C. S. Howard 

INTRODUCTION 

The study of the quality of water of the Colorado :Biver and its tributaries has been a con
tinuing one since 1925. The data so obtained have been useful in the planning and construction 
of dams and reservoirs, the utilization of the water within the basin, and in planning the econ
omy of areas outside of the basin, partially or wholly dependent on the diversion or importation 
of water from the Colorado River or its tribut"aries. Much chemical quality data of the Colo
rado River and its tributaries collected during the period from 1925 to 1940 have not been pub
lished in detail. 

The purpose of this report is to make available for consultation and ready reference those 
previously unpublished data collected for the period 1925 to 1940, mainly between 1930 and 1940. 
Included among these data are many detailed chemical analyses of composites of daily samples 
and single samples of the Colorado River and its main tributaries and less detailed analyses of 
many other samples. In a few instances, for continuity of the record, analyses are included 
that have been published in Survey reports. Discussions of the quality of water of the Colorado 
River basin either in published reports or in mimeograph form are available; therefore, this 
report will include only tabulated data. 

Data obtained for the period 1925 to 1930 for the most part were published in three Geolog
ical Survey Water-Supply Papers, 596-B, 636-A, and 638-D, all out of print. Summary data 
for the streams in the Colorado River basin for the period 1925 to 1943 were published in U.S. 
Geological Survey Water-Supply Paper 970, "Quality of surface waters of the United States, 
1943". These summaries consist mainly of annual weighted averages of chemical analyses, dis
solved-solids loads, and extremes of dissolved solids and hardness. Analyses of samples from 
Lake Mead are available in a series of reports, "Lake Mead Density Currents Investigations", 
by the Bureau of Reclamation /f937 -1940, Vols. I and ll; 1940 -1946; Vol. In7. Data on the sus
pended sediment in the Colorado River for the period 1925-1941 were published in 1947, in U.S. 
Geological Survey Water -Supply Paper 998. Since 1940 results of water-quality investigations 
in the Colorado River basin have been published in the annual U.S. Geological Survey reports, 
"Quality of surface waters of the United States". 

ACKNOWLEDGMENTS 

Quality-of-water investigations in the Colorado River basin, from their inception, have been · 
under the immediate direction of the author, and under the general supervision of the Chief of the 
Quality of Water Branch of the U. S Geological Survey. Many chemists of the Branch have as
sisted in the analyses of water samples. District Engineers and other employees of the Surface 
Water Branch, U. S. Geological Survey, have participated in the investigations to the extent of 
furnishing discharge records of the streams and collecting many samples of water. The Bureau 
of Reclamation also assisted in the collection of samples at one or more stations. 

SAMPLES 

Samples for the analyses included in this report, for the ·most part, were collected daily 
in 4-ounce bot~les and sent to the laboratory in Washington for analysis. The samples were col
lected at or near regularly operated gaging stations in order that the data obtained might be prop
erly correlated with the discharge of the stream in subsequent evaluations and calculations. Sin
gle samples usually consisted of several 4 -ounce bottles of water collected at one sampling time. 
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In the laboratory the suspended material in the samples was allowed to settle, and the clear 
water was siphoned off for analysis without disturbing the settled material. Normally three com
posite samples ·were prepared for each month, consisting of the first 10 days, the second 10 days, 
and the remainder of the month. Analyses of composites for shorter periods or for individual 
days were made at times. Th_e samples were analyzed by methods regularly employed by the 
Geological Survey. ·· 

ANALYSES 

Because most of the data were tabulated several years ago, the arrangement of data in the 
tables and reporting units vary somewhat with the current conventional method of reporting in 
Survey reports. Concentrations of dissolved solids are reported in parts per millions and tons 
per acre-foot, and the load of dissolved solids in tons per day is calculated also. The values 
reported for dissolved solids in parts per million in the tables of analyses are those obtained by 
summation of the determined chemical constituents for each analysis. In this summation the 
bicarbonate is converted to the equivalent carbonate by dividing it by the factor 2 .03. Values for 
dissolved solids, in a few instances obtain~d by evaporation of a clear sample of water and dry
ing the residue at 180 o C for 1 hour, are indicated by footnotes. 

The total hardness as CaC03 is calculated from the calcium and magnesium values. Non
carbonate hardness is also reported; it is calculated from tl~e total hardness and the bicarbonate. 

The tables of analyses also show values for percent sodium. These values are obtained by 
dividing the equivalents per million o{ sodium by the sum of the equivalents per million of cal-· 
cium, magnesium, sodium, and pot~ssium, and multiplying the quotient by 100. In a few anal
yses the results for sodium and potassium combined are shown as computed values as sodium, 
and are so used in the calculation for values for percent sodium. 

Values for the borate ion (B0 3 ) rather than the current practice of reporting as (B) are given 
in most of the analyses. These values may be converted to values as boron (B) by multiplying 
by the factor 0.184. 

Values for specific conductance in the tables are shown as KXl05 rather than as micromhos 
as in the current quality-of-water reports. To convert 10<105 values to micromhos multiply 
them by the .factor 10. 

SAMPLING STATIONS 

The locations of sampling stations or places, the descriptions of which follow, are shown 
on figure 1 . The stations are listed in downstream order in the basin; that is, the first station 
described is the highest upstream in the Colorado River basin either on the main or tributary 
stream. The tables of analyses appear in the same order of arrangement as the description of 
sampling stations. · 

In the descriptions under the item, "Records available", data are shown for _the entire pe
riod of record for the station through September 1951; u~der the item, '.'Extremes", with refer
·ence to dissolved solids and hardness the data are shown -only for the periods covered in this 
report. For the period 1925-1943 water years, extremes for the year and the period are shown 
in Water-Supply Paper 970; for each succeeding year since 1943, extremes for the year and the 
entire period of record are shown in the annual reports, "Quality of surface waters of the United 
States", as listed below: · 

Year WSP .number Year . WSP number 
1944 ...................... 1022 1948 ........... ~ ..... · .... 1133 
1945· ..................... 1030 1949 ..................... 1163 
1946 ..................... 1050 1950 ..................... 1189 
1947 .....•............... 1102 1951 ..................... 1200 

' 
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Fig. 1 Location of quality-of-water sampling stations in the Colorado River Basin, 1925-40 
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STATION DESCRIPTIONS 

COLORADO RIVER NEAR CAMEO, COLO. 

LOCATION. --At diversion dam, about 1~ miles upstream from Cameo, Mesa County, and 5 
miles downstream from gaging station. 

DRAINAGE AREA. --8, 055 square miles above gaging station. 
RECORDS AVAILABLE. --Chemical analyses: October 1933 to September 1951. 

Water temperatures: April 1949 to September 1951. 
EXTREMES. --Dissolved solids: Maximum, 1, 050 ppm Dec. 21-31, 1940; minimum, 143 ppm 

June 11-20, 1935. ' 
Hardness (for period September 1933 to September 1935 only): Maximum, 399 ppm July 

21-31, 1934; minimum, 98 ppm June 21-30, 1935. 
REMARKS. --No appreciable inflow between gaging statio~ and sampling point except during 

periods of heavy local rains. 

GUNNISON RIVER NEAR GRAND JUNCTION, COLO. 

LOCATION. --At gaging station half a mile upstream from point of diversion of Redlands pow
er canal, and 3 miles upstream from mouth and Grand Junction, Mesa County. 

DRAINAGE AREA. --8,020 square miles apprmdmately. 
RECORDS AVAILABLE. --Chemical analyses: October 1931 to September 1951. 

Water temperatures: April 1949 to September 1951. 
EXTREMES. --Pissolved solids: Maximum, 2, 980 ppm July 21-31, 1937; minimum, 233 ppm 

June 1-10, 1933. 
Hardness (for period October 1931 to September 1936 only): Maximum, 1, 370 ppm Sept. 

1-20, 1934; minimum, 143 ppm June 1-10, 1933. 

DOLORES RIVER NEAR CISCO, UTAH 

LOCATION. --Near the mouth of the river about 10 miles south of Cisco. 
RECORDS AVAILABLE. --Chemical analyses (monthly): October 1931 to September 1933; 

March to September 1951 (at gaging station 9 miles upsfream from mouth). 
Water temperatures: March to September 1951 (at gaging station 9 miles upstream from 

mouth). 
Sediment records: March to September 1951 (at gaging station 9 miles upstream from 

mouth). 
EXTREMES. _ _.Dissolved solids: Maximum, 3, 350 ppm Oct. 22, 1932; minimum, 215 ppm 

June 5, 1933. 
Hardness: Maximum, 768 ppm Oct 22, 1932; minimum, 136 ppm June 24, 1932. 

COLORADO RIVER NEAR CISCO, UTAH 

LOCATION. --At gaging station, 1 mile downstream from Dolores River and 11 miles south of 
Cisco, Grand County. 

DRAINAGE AREA. --24, 100 square miles. 
RECORDS AVAILABLE. --Chemical analyses: October 1928 to September 1951. 

Water temperatures: April 1949 to September 1951. 
Sediment records: May 1930 to September 1951. 

EXTREMES. --Dissolved solids: Maximum, 2670 ppm Aug. 11-20, 1940; minimum, 202 ppm 
June 11-20, 193 5. · 
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Hardness (for period October 1928 to September 1935 only): Maximum, 1, 090 ppm Sept. 
1-10, 1934; minimum, 132 ppm June 11-20, 1933. 

GREEN RIVER AT GREEN RIVER, UTAH 

LOCATION. --At gaging station, 1 mile southeast of town of Green River, Emery County, and 
22 miles upstream from San Rafael River. 

DRAINAGE AREA. --40,600 square miles. 
RECORDS AVAILABLE. --Chemical analyses: August 1928 to September 1951. 

Water temperatures: April 1949 to September 1951. 
Sediment records: May 1930 to September 1949. 
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EXTREMES. --Dissolved solids: l\1aximum, 1, 090 ppm Sept. 21-30, 1940; minimum, 194 ppm 
June 21-30, 1933. 

Hardness (for period August 1928 to September 1935): l\'Iaximum, 488 ppm Dec. 21-31, 
1933; minimum, 128 ppm June 21-30, 1933. 

SAN JUAN RIVER _NEAR BLUFF, UTAH 

LOCATION. --At bridge on State Highway 47, 1, 800 feet downstream from gaging station, and 
20 miles southwest of Bluff, San Juan County. 

DRAINAGE AREA. --23,000 square miles. 
RECORDS AVAILABLE. --Chemical analyses: February to June 1927; June to October 1928; 

May 1929 to September 1951. 
Water temperatures: May 1944 to September 1951. 
Sediment Records: August 13 to September 21, 1928; July 1929 to September 1951. 

EXTREMES. --Dissolved solids: Maximum, 1, 860 ppm July 21-31, 1934; minimum, 159 ppm 
June 11-20, 1929. 

Hardness: Maximum, 874 ppm July 21-31, 1934; minimum, 106 ppm June 11-20, 1929. 

COLORADO RIVER AT LEES FERRY, ARIZ. 

LOCATION. --At gaging station at head of Marble Gorge at Lees Ferry, just upstream from 
Paria River, 28 miles downstream from Utah-Arizona State line, 61. 5 miles upstream 
from Little Colorado River, and 79 miles downstream from San Juan River. 

DRAINAGE AREA. --107, 900 square miles. 
RECORDS AVAILABLE. --Chemical analyses: January to July 1926; October 1926; December 

1926; February to June 1927; August 1928 to September 1930; October 1942 to October 
1945; October 1947 to September 1951. · 

Water temperatures: July 1949 to September 1951. 
Sediment records: October 1928 to December 1933; November 1942 to September 1944; 

October 1947 to September 1951. 
EXTREMES. --Dissolved solids: Maximum, 1, 410 ppm Oct. 11-20, 1928; minimum, 209 ppm 

June 11-20, 1929. 
Hardness: Maximum, 720 ppm Oct. 11-20, 1928; minimum, 126 ppm June 13-19, 1926. 

LITTLE COLORADO RIVER NEAR GRAND FALLS,' ARIZ. 

LOCATION. --At gaging station 1, 000 feet downstream from Grand Falls on Navajo Indian 
Reservation, 4~ miles upstream from Dinnebeto V\o'ash, and 30 miles northeast of 
Flagstaff. 

DRAINAGE AREA. --21,200 square miles, approximately. 
RECORDS AVAILABLE. --Chemical analyses: December 1925 to May 1926; October 1926; Jan

uary to April 1927; July to September 1931; November 1942; February 1943. 
Sediment records: July 6 to September 26, 1931. 
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EXTREMES. --Dissolved solids: Maximum, 1, 640 ppm Feb. 18, 1926; minimum, 295 ppm 
Apr. 15, 1927. 

Hardness: Maximum, 380 ppm Feb. 18, 1926; minimum, 86 ppm Apr. 15, 1927. 

COLORADO RIVER NEAR GRAND CANYON, ARIZ. 

LOCATION. --At gaging station at Kaibab Bridge, 1/4 mile upstream from Bright Angel Creek, 
11 miles by trail northeast of Grand Canyon village, Coconino County, and 267 miles 
upstream from Hoover Dam. 

DRAINAGE AREA. --137,800 square miles~ 
RECORDS AVAILABLE. --Chemical analyses: August 1925 to November 1942; September 1943 

to September 1951. 
Water temperatures: October 1936 to October 1942; September 1943 to September 1951. 
Sediment records: October 1925 to November 15, 1942; September 18, 1943 to Septem

ber 1951. 
EXTREMES. --Dissolved solids: Maximum, 1, 890 ppm Sept. 21-30, 1934; minimum, 226 ppm 

June 11-20, 1929. 
Hardness: Maximum, 792 ppm Sept. 1-10, 1940; minimum, 127 ppm June 11-17, 1926. 

COLORADO RIVER BELOW HOOVER DAM, ARIZ. -NEV. 

LOCATION. --At iioover Dam, about 1 mile upstream from gaging station. 
DRAINAGE AREA. --167,800 square miles. 
RECORDS AVAILABLE. --Chemical analyses: October 1939 to September 1951. 

. Water temperatures: October 1941 to September 1951. 
EXTREMES. --Dissolved solids: Maximum, 788 ppm Apr. 1-10, 1940; minimum, 735 ppm 

Nov. 11-20, 1939. 
Hardness: Maximum, 403 ppm Sept. 1-10, 1940; minimum, 376 ppm Oct. 11-20, 21-31; 

1939. 

COLORADO RIVER NEAR WILLOW BEACH, ARIZ. 

LOCATION. --At gaging station 2 miles upstream from Willow Beach and 10 miles downstream 
from Hoover Dam. 

DRAINAGE AREA. --168, 400 square miles. 
RECORDS AVAILABLE. --Chemical analyses: July 1934 to September 1939; February 1945 to 

April 1946. 
Water temperatures: March to April 1946. 
Sediment records: October 1934 to September 1939. 

EXTREMES. --Dissolved solids: Maximum, 1, 710 ppm Oct. 1-10, 1934; minimum, 276 ppm 
Aug. 21-31, 1935 .. 

Hardness: Maximum, 750 ppm Sept. 1-10, 1934; minimum, 160 ppm July 21-31, Aug. 
1-10, Aug. 21-31, 1935. 

COLORADORIVER NEAR TOPOCK, ARIZ. 

LOCATION. --At gaging station 3 miles downstream from Topock, 40 miles upstream from 
Parker Dam. 

DRAINAGE AREA. --172, 300 square miles. 
RECORDS AVAILABLE. --Chemical analyses: August 1925 to September 1927; October 1933 

to September 1934. 
Sediment records: October 1925 to March 1939. 

EXTREMES. --Dissolved solids: Maximum, 1, 740 ppm Sept. 1-:10, 1934; minimum, 253 ppm 
June 11-20, 1926. 
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Hardness: Maximum, 762 ppm Sept. 1-10, 1934; minimum, 146 ppm June 11-20, 1926. 

BILL WILLIAMS RIVER NEAR PLANET, ARIZ. 

LOCATION. --At gaging station 1 mile west of Planet and 6 miles upstream from water line of 
Havasu Lake. 

DRAINAGE AREA. --5, 140 square miles, approximately. 
RECORDS AVAILABLE. --Chemical analyses (monthly and semimonthly): December 1928 to 

August 1940; November 1942 to October 1946. 
EXTREMES. --Dissolved solids: Maximum, 883 ppm Aug. 24, 1929; minimum, 160 ppm Feb. 

19, 1932. 
Hardness: Maximum, 528 prm Aug. 24, 1929; minimum, 90 ppm Feb. 19, 1932. 

GILA RIVER NEAR CALVA, ARIZ. 

LOCATION. --At gaging station at the head of San Carlos Reservoir 1i miles northwest of 
Calva. 

DRAINAGE AREA. --14, 490 square miles. 
RECORDS AVAILABLE. --Chemical analyses: August to September 1937; July 1943to Octo

. ber 1944. 

SAN CARLOS RIVER NEAR PERIDOT, ARIZ. 

LOCATION. --At highway bridge 2 miles downstream from San Carlos and 2 miles upstream 
from Peridot. 

DRAINAGE AREA. --1,040 square miles, approximately. 
RECORDS AVAILABLE. --Chemical analyses: August to September 1937. 

GILA RIVER BELOW COOLIDGE DAM, ARIZ. 

LOCATION. --At gaging station about 2, 200 feet downstream from Coolidge Dam. 
DRAINAGE AREA. --12,890 square miles. 
RECORDS AVAILABLE. --Chemical analyses: August to September 1937 .. 

GILA RIVER AT GILLESPIE DAM, ARIZ. 

LOCATION. --At Gillespie Dam 8 miles downstream from Hassayampa River. 
DRAINAGE AREA. --49,600 square miles, approximately. 
RECORDS AVAILABLE. --Chemical analyses: February 1926 to June 1927; March 1946; Dec

ember 1950 to September 1951. 
Water temperatures: December 1950 to September 1951. 

COLORADO RIVER AT YUMA, ARIZ. 

LOCATION. --At gaging station 1, 800 feet downstream from bridge on U. S. Highway 80 at 
Yuma, Yuma County, 5 miles downstream from Gila River. 

DRAINAGE AREA. --242, 900 square miles, including all closed basins entirely within drain
age boundary. 

RECORDS AVAILABLE. --Chemical analyses: September 1926 to September 1928; October 
1942 to September 1951. 

EXTREMES. --Dissolved solids: Maximum, 1, 300 ppm Jan. 11-20 1927; minimu~ 285 ppm 
June 11-20, 1928. 

Hardness: Maximum, 567 ppm Oct. 21-31, 1926; minimum, 163 ppm June 11-~0, 1928. 
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COLORADO RIVER NEAR CAMEO, COLO. 

Chemical analyses, in parts per million, water year October 1933 to September 1934 -
Mean Sus- Specific ·Mag- Po- Dissolved solids Hardness 

dis- pended conduct- Sili- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 
as CaC03 

Date of collection charge matter ance ca (Fe) cium sium dium sium bonate rate ride ride trate rate per per. per Non- Per-
·( cf's) 

(per- (K X 106 (Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (FJ (N03 ) (B03 ) mil- acre- day Total carbon- ceat 
cent) at 25°C.) lion foot ate sodium 

Oct. 1-10, 1933---- 1,720 9.4 0.07 78 24 131 5.1 172 171 173 0.2 1.6 p.l 678 0.92 3,150 293 . 152' 49 
Oct. 11-20--------- 1,7::>0 13 .06 82 26 147 4.5 182 186 198 .3 1.9 .1 748 1.02 3,430 312 162 50 
Oct. 21-31--------- 1,400 15 .05 90 27 179 5 .• 9 198 201 239 .1 1.7 ;2 856 1.16 3',240 336 f73 53 
Nov. 1-10---------- 1,420 13 .07 92 34 174 5.0 207 216 243 .1 2.1 .3 881 1.20 3,380 370 200 51 
nov •. 11-20--------- 1,480 14 .11 92 32 173 5.1 204 220 236 .o 2.4 .3 875 1.19 3,500 361 194 51 
Nov. 21-30--------- 1,400 15 .05 91 29 170 4.8 . 202 220 225 .o 2.6 .2 857 1.17 3,240 . 346 180 51 

.Dec. 1-10---------- 1,340 12 .10 92 29 168 5.1 207 225 225 .3 2.5 .:?. 861 1.17 3,120 348 179 51 
Dec. 11-16, 20----- 1,370 12 .06 96 28 168 2.9 214 222 230 .2 2.7 .2 667 1.18 3,210 354 179 50 
Dec. 21-31--------- 1,520 11 .06 98 29 183 4.5 21G 226 249 .1 2.6 .1 913 1.24 3,750 364 186 52 
Jan. 1-10, 1934 ---- 1,520 14 .08 93 28 178 2.1 212 222 232 ·. .1 2.0 .1 876 1.19 3,600 347 173 53 
Jan. 11, 13-20 ----- 1,380 13 .07 98 29 198 4.0 216 231 267 .4 2.7 .2 950 1.29 3,540 364 186 54 
Jan. 21-31--------- 1,370 1;3 .06 91 28 182 2.7 202 217 247 .3 2.3 .2 883 1.20 3,270 342 176 53 

Feb. 1-4, 6-lO ----- 1,320 12 .04 85 26 180 5.9 208 207 243 .1 2.0 .6 864 1.18 3,080 319 148 55 
Feb. 11-20--------- 1,350 13 .04 87 27 189 7.2 197 213 259 .1 1.8 .6 894 1.22 3,260 328 166 55 
Feb. 21-28--------- l,420 13 .04 86 26 188 5.0 199 213 253 .1 1.9 .6 884 1.20 3,390 322 158 56 
Mar. 1-5, 7-10 ----- 1,360 13 .04 86 26 167 4.0 196 205 256 .o 1.6 .6 875 1.19 3,210 322 161 55 
Mar. 11-18, 20----- 1,460 13 .05 83 25 179 7.2 195 195 252 .1 1.2 .6 852 1.16 3,360 310 150 55 
Mar. 21-31--------- 1,620 11 .04 77 21 161 4.6 177 173 225 .o 1.2 .3 761 1.03 3,330 278 134 55 

Apr. 1-10---------- 1,860 12 .07 72 20 147 4.6 170 166 202 .o 1.2 .2 709 .96 3,560 262 122 54 
Apr. 11-20-------~- 2,760 11 .09 60 15 102 4.2 143 117 142 .2 1.0 .2 523 .71 3,900 211 94 51 
Apr. 21-30--------- 5,150 8.4 .12 45 10 57 3.7 114 72 79 .c 1.0 .1 332 .45 4,620\ 154 60 44 
May 1-lo----------- 8,260 17 .08 40 8.2 38 2.2 106 59 52 .2 .8 ~.5 270 .37 6,020 I 134 46 38 
May 11-20---------- 12,600 9.2 .08 31 5.8 22 1.8 84 37 29 .3 •. 6 ~.0 178 .24 6,060 102 32 32 
May 21-31---------- 0,960 8.4 .25 30 6.3 28 4.5 78 42 38 .3 .5 .1 197 .2.7 5,300 101 37 36 

Jur-e 1-10---------- 6,790 12 .09 36 8.1 39 1.9 92 56 51 .2 .7 .1 250 .34 4,580 124 48 40 
June 11-20--------- 3,750 9.8 .09 45 10 63 2.2 105 77 88 .2 -~· .1 347 .47 3,510 154 68 47 
June 21-3:!.--------- 2,390 10 .16 56 13 92 2.9 127 105 130 .2 .5 .1 472 .64 3,050 194 90 50 
July 1-10---------- 1,810 9.4 .06 66 16 120 3.0. 143 126 .176 .2 .5 .2 588 .80 2,870 230 114 53 
J'.llj• 11-20--------- 1,250 11 .01 73 19 166 4.8 157 15~ 232 .3 .4 .]. 737 1.00 2,490 260 132 58 
J ..:1:;· 21-31--------- 1,490 17 .33 il22 23 157. 6.4 182 275 219 .2 1.2 .1 9li 1.24 3,660 399 250 46 

Aug. 1-10---------- 1,240 15 .18 91 21 101 5.6 178 189 273 .o 2.9 .1 876 1.19 2,930 314 168 56 
Aug. 11-20--------- 1,540 14 .02 82 20 149 4.2 176 171 207 .1 1.2 .1 735 1.00 3,060 285 142 53 
Aug. 21-31--------- 1,430 13 .22 86 22 168 4.8 192 186 228 .2 1.2 .1 804 1.09 3,100 305 148. 54 
Sept. 1-10--------- 1,100 13 .02 37 24 203 4.3 183 203 286 .1 1.1 .1 912 1.24 2,710 316 166 58 
Sept. 11-20-------- 1,140 13 .02 89 24 183 4.3 188 198 258 .o 1.1 .1 863 1.17 2,660 320 165 55 
Sept. 21-30-------- 1,490 14 .12 02 22 183 5.4 196 211 243 .3 l.lZ .1 969 1.18 3,500 320 160 55 

~ 

Weighted average-- 2,568 12 o.n- 61 16 98 3.6 138 120 134 0.2- 1.1 -- - 513 0.70 . 3,ssq, 218 105 49 
--

~ 
.. 

~ ~"' 



~ ... L .~ 

COLORADO RIVER NEAR CAMEO, COLO.--Continued 

Chemical analyse~. ~n parts per million, water year October ·1934 to September 1935 

Mean Sus- Specific Mag- Po- Dissolved solids Hardness 
dis- pended conduct- Sili·· Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 

as caco., 
Date of collectfon charge matter ance ca f--(:FeJ cium sium dium sium bonate fate ride ride trate rate per per per- Non- Per-

(cfs) 
(per- (K X 1015 (Si02 ) (Ca) (Mg) (Na) (K) (HC03) (S0 4 ) (Cl) (F) (N03 ) ( B03) mil- acre- day Total carbon- cent 
cent) at 25°Q.) lion foot ate sodium 

Oct. 1-10, 1934 ---- 1,270 12 0.08 88 21 167 5.0 lBS 184 236 0.1 0.6 0.2 807 1.10 2,770 306 151 54. 
Oct •. 11::.2o--------- 1,040 11 .• 12 95 23 2C1 5.2 195 202 287 .o 1.1 .3 922 1.25 2,590 332 172 56 
Oct. ~1-31--------- 957 9.6 .07 93 23 187 6.1 194 198 267 .1 1.4 .1 881 1.20 2,260 327 168 55 
Nov. 1-10---------- 1,020 8.6 .09 95 24 191 6.2 Hl4 207 272 .o 1.8 .2 901 1.23 2,480 336 176 55 
Nov. 11-20--------- 1,060 :J.2 .11 92 23 181 5.6 187 199 257 .1 1.0 .1 863 1.17 2,4.70 324 170 54 
Nov. 21-30-------~- 1,040 9.4 .05 91 24 181 6.1 134 209 253 .o 2.0 .2 866 1.1a 2,430 326 174 54 

Dec. 1-10---------- 095 14 .07 102 29 206 6.1 197 252 287 .1 2.6 .1 996 1.35 2,680 374 212 54 
Dec. 11-20--------- 1,040 14 .08 "lOO 26 196 6.4. 204 229 260 .1 2.2 .9 935 1.27 2,630 356 190 54 
Dec. 21-31--------- 979 13 .12 92 26 185 ·6.4 196 212 257 .o 2.2 .7 891 1.21 2,360 336 176 54 
Jan. 1-10 , 1938---- S86 1"4 .10 96 27 203 6.4 202 216 277 .1 ;:!.4 .5 942 L28 ~,250 350 185 55 
Jan. 11-15, 20 ----- 1,010 10 .15 91 26 1€1 '?.2 192 2C'7 225 .3 2~2 .2 824 1.12 2',250 334 1'?6 50 
Jan. 21-31--------- 1,10() 10 .12 95 29 202 6.4 202 222 2:35 .2 2.2 .4 953 1.30 2,830 356 190 55 

.Feb. 1-10-------~-- 962 - .08 90 26 187 4.8 197 210 261 .2 2.0 .4 878 1.19 2,280 332 170 55 
Feb. 11"19--------- 931 -- ' .10 88 26 195 4.6 196" 204 272 .2 1.5 .6 88E··. 1.21 2,230 326 166 56 
Feb. 20-28--------- 928 23 .06 93 26 191 6.1 202 210 265 .2 1.6 .2 916 i 1.25 2,300 339 . 172 55 
M~r. 1-10---------- 960 20 .05 91 27 194 5.6 201 216 270 .1 1.7 .2 924 1.26 2,400 338 174 55 
Har.-11-20--~----~- 999 18 .06 88 25 181 5.9 193 209 245 .3 1.5 .2 869 1.18 2,340 322 16.4 54 
Mar. 21-31--------- 1,090 16" .02 83 23 173 5.4 184 193 235 .1 1.5 .1 821 1.12 2;420 302 150 55. 

Apr. 1-10-------~-- 1,500 14 .03 75 21 146 5.0 179 178 188 .1 1.5 .1 717 .• 98 2,900 274 127 53 
Apr. 11-20--------- 1,680 15 .03 76" 21 132 4.2 175 167 180 .2 1.0 .• 1 683 .93 3,100 276 132 50 
Apr. 21-30--------- 2,650 13 .03 61 16 87 3.5 154 120 112 .3 1.4 .1 490 .67 3,510 218 92 46 
May l-10---------~- 2,'740 13 .03 59 16 83 2.9 153 111 105 .2 1.0 .1 467 .64 3,450 213 88 45 
Hay 11-20--------~- 4,900 14 .07 53 13 53 2.7 152 83 63 .2 1.6 .1 358 .49 4,740 186 .62 38 
May 21-31---------- 9,430 15 .06 47 11 31 3.0 140 58 39 .2 1.1 .1 274 .37 6,980 162 48 29 

June 1-10---------- 15,800 19 .19 35 7.9 18 2.4 107 "40 23 .1 .e .1 199 .27 8,490 120 32 24 

Jm.e 11-20--------- 28,900 11 .24 31 5.9 10 2.1 90 26 12 .o .6 .1 143" .19 11,160 102 28 17 

June 21-30-------~- 19,500 10 .06 30 5.5 16. 1.7 90 33 20 .2 .3 .o 161 .22 8,480 98 24 26 

July 1-iO-~-------- 11,400 9.3 .04 32 6.6 25 1.9 88 44 33 .3 .4 .o 196 .27 6,030 107 35 33 

July 11-20~-------- 7 ,580'· 8.6. .02 I 38 8.6 35 2.7 101 56 44 .3 .4 .o 243 .33 4,970) 130 48 36 

July 21-31~-------- 4,540" 10 .03 47 11 ~? 3.5 119 81 70 .3 .6 .o 334 .45 .4,090 162 65 40 

Aug. 1-10---------- 3,310 11 .03 56 13 68 3.8 134 98 93 .3 .7 .1 410 .56 3,660 194 84 43 

Aug. 11-20--------- 2,280 9.6 .03 . 65 16 95 4.0 148 123 131 .3 .6 .1 517 .70 3,180 228 106 47 

Aug. 21-31--------- 2,110 11 .07 74 23 86 4.0 161 138 143 .3 .3 .1 559 .76 3,180 279 147 40 

sept. 1-10--------- 2,120 10 .07 76 19 113 4.0 158 159 146 .4 .3 .1 606 .82 3,470 268 138 47 

Sept. 11-20-------- 1,950 9.4 .06 72 20 98 4.5 153 148 151 .4 .2 .1 579 .79 3,050 262 136 44 
Sept. 21-30 ________ 1,810 7.2 .04 84 21 132 4.0 168 . 180 187 .4 .2 .1 699 .95 3,420 296 158 49 

Weighted average - 3,952 12 0.11 48 11 55 ;,.o 122 78 74 ~.8 0.1 343 0.47 3,660 165 65 41 

·-- --
U) 



Date of collection 

oct. 1...,.10, 1935---·---
0ct. H-20----------

_0ct. 21-31----------
r-:::•:. 1-10--------
l~ov. 11-20------- -
Nov. 21-30-- ----- --

Dac. 1-10-----~----
Dec. 11, 12, 15, l'i·-20 
Dec. 21--31- ----·----
Jan. 1-10, 1936---
Jan. 11·-18----------
Jan. 23-31-----·----

Feb. 1-10 ---------
Feb. 11-20-~--------
P.el·. 21-29----------
Mar. 1-10-----------
Mar. 11-20-
Mnr. 21-31------.. ----

Apr. 1-10-----------
Apr .• ll-?.0-----------
4pr. 21-27, 29-30----· 
May 1-10----------- -
May 11-20-----------
i1R.y 21-31------ . ----

Jur.o 1-10----------
June 11-20----
June 21-30- --------
July 1-10-----------
July ll-19-----------
July 21-31--- --------

Aug. 1-10-----------
Aus. 11-20-- ------
Aug. 21-31-----...,.----
Sept • 1-10-·---------
Sept. 11-·20· ---------
Sept. 21-30----------

Weighted average---

Mean 
dis
charge 

(cfs) 

1,900 
1,650 
l,GGO 

~~z~o 
J.. 1 ~u0 
1,400 

1,240 
1,100 
1,190 
1,180 
1,190 
1,350 

1,110 
1,220 
1,210 
1,240 
1,290 
1,170 

1,020 
f,420 

11,10<) 
13,GOO 
15,200 
21,500 

17,900 
1'!,800 
11,800 

5,730 
6,2'10 
1,140 

5,070 
3,670 
2,820 
2,480 
2,060 
1,620 

5,010 

" 

Sus
pended 
matter 
(per-
cent) 

·-~_; t 

.... 

COLORADO RIVER NEAR CAMEO, COLO.--Continued 

Chemical analyses, in parts per million, water year Oc~ober 1935 to September 1936 

Specific Mag- Po- Dissolved solids 
conduct- Sili- Iron Cal- ne- So- tas- Bicar- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 
ance ca (Fe) cium sium dium sium bonate fate ride ride trate rate per per per 

(K X 106 (Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) {S04) (Cl) (F) (N03 ) (803 ) mil- acre- day 
at 25°C.) lion foot 

::!.65 158 148 0.4 0.7 . - 624 n.e5 3,350 
179 170 189 . .::. . 6 -- '727 .\.i'd .3,240 
183 178 185 .2 .8 - .. 729 .0'$ 3 ,2"/0 
177 172 174 .3 1.0 -- 594 .94 3,2SO 
183 178 19!:· .3 1.0 -- 743 1.01 3.DO 
187. 185 207 .2 .8 --· 77G J .• OG 2~ g:~o 

135 197 206 222 .2 l.G 0.1 !342 1.15 2,820 
146 205 212 250 . .:: 1.5 .1 896 1.22 2,660 
162 215 225 282 .3 , c .2 976 1.33 3,140 .l.oV 

143 197 202 240 .3 1.8 .2 861 1.17 2,740 
135 186 194 228 .2 1.4 .1 819 1.11 2,630 
135 186 192 22E· .2 1.4 .2 Gl5 1.11 2,970 

139 190 200 2;j5 .2 }.;j .1 8·15 1.15 2,600 
131 194 191 210 .4 1.7 -- 822 1.12 2,'710 
J.32 196 19a 222 .. 3 1.8 -- 839 1.14 2,74.0 
131 194 J.93 222 "' 1.7 -- 832 1.13 2·,·r·Jo 
12[) 187. 179 211 .2 1.4 -- 780 1.06 2,720 
133 193 191 236 .3 1.2. -- 847 1.15 2,GCO 

138 -- -- -· --- -- 824 1.12 2,270 
83.4 -· -- -- -- -·- 510 .69 c ,O~JO 
3?.3 ·-- -- -· -- ·-- -- 23:3 .:'i2 'i ,130 
3-1.1 -·- -- --- _ .. - .. -- 20'7 .20 7,600 
28.7 -- -·- -- --· ·- -·- ·174, .24 6,.:-)50 
25.1 -- -- -- -- ·-- 153 .21 10,150 

20.0 ·- -- -- -- --· -- 173 .24 8,3GO 
26.4 -- -- -- -- -- -- 161 .22 7,740 
33.4 -- -- -- -- -- - 192 .26 G,l20 
4.7.9 -- -. . - -- -- -- 272 • 37 1,940 . 
5G.6 -- -- -- -· -- -- 342 •'17 5 '7(~0 
78.1 -- -- -- - -- -- ~76 .•35 5,32C 

71 .. 5 -- -- - .. -- -- -- 441 .!30 6,040 
74.:3 -- -- -- -- -- -- 4~3 .50 1,390 
85.4 -- -- - -- -- -- 504 .69 3,8~0 
96.2 -- -- -- -- -- -- 589 .so 3,9~0. 

103 -- -- -- -- -- 51<! .~4 3,120 
llG - -·- -- -- -- 705 .06 3,090 

324 I 0.44 1,380 

.. "" 

Hardness 
as CaC03 J Non- I Per-

To~al carbon- cent 
ate sodium 

.... 
0 
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COLORADO RIVER NEAR CAMEO, COLO.--Continued 

Mean discharge and dissolved solids, October 1936 to September 1938 

October 1936 to OctobAr 1937 t6 
September 1937 Septel'lbt:r 19:'·8 

..... Mes.n Dis-· Mean D:!.s-
dis- solved dis- ~clved 

DR.te charge solids a Dat.e charge solids a 

(cfs) 
(ppm) 

(cfs) (ppm) 

Oct. 1-10, 1936----- 1,890 673 Oct. 1-10, 1937----- 1,860 761 
Oct. 11-20---------- 1,?00 688 Oct. 15-20---------- 2,150 786 
Oct. 21-31---------- 1,740 715 Oct. 21-31---·------- 1,960 712 
Nov. 1-10-·---------·- 1,650 717 Nov. 1-10----------- 1,880 708 
Nov. 11-20----· ------ 1,510 729 Nov. 11-16, 18-20--- 1,730 694 
!Jov. 21-30--------- 1,350 ..785 Nov. 21-30------ --- 1,520 710 

Dec. 1-lU---------- 1,200 920 Dec. 1-10---------- 1,500 ?58 
Dec. 11-20--------- 1,250 .909 Dec. 11-20-------- -- ::.,630 ?26 
Dec. 21-31--------- 1,280 846 Dec. 21-31--------- 1,370 892 
Jan 1-8, 1937------- 1,180 936 Jan. 1-10, 1938----- 1,250 908 
Jan. 12, 14-20----- 1,100 093 Jan. 11-20--------.. - 1,370 e38 
Jan. 24, 26-31------ 1,150 1,010 Jan. 21-31------ ·-- 1,240 900 

Feb. 1-10----------- 1,180 894 ?eb. 1-10--· -------- 1,240 890 
Feb. 11-19---------- 1,320 865 Feb. 11-19-------- ·-- 1,420 814 
Feb. 20-28---------- 1,310 823 Feb. 20-28-- .. ·-·----- 1,210 865 
Mar. l-10-·· ------- 1,340 916 Mar. 1-10--- ·------- 2,H.O 784 
Mar. 11-20-------- 1,660 754 Mar. 11-20--------- 1,850 784 
Mar. 21-31---------- 1,400 855 l'iHr. 21-31----- 1,770 736 

Apr. 1-10----------- 1,410 821 Apr. 1-10.---------- 1,600 794 
Apr. 11-20---------- 2,570 616 Apr. 11-20---------- 2,960 586 
Apr. 21-30---------- 3,750 •H2 Apr. 21-30---------- 9,320 365 
May 1-10----------- 6,130 358 r1e.y 1-·10----------- 10,~00 :n6 
May 11-20--------- 15,700 254 l'iay 11-20-- -· ____ , ____ 13,100 296 
l'luy 21·31-·--------- 14,300 210 May 21-31---------- 18,500 239 

June 1-10---'-------- 10,800 233 J1me J.-10---------· ·- 27,700 205 
June 11, 13-20----· ·- 9,350 220 June 11-20---------- 23,500 188 
June 21-30-------- 0,620 218 Jur.e 21-30·---------- 22,500 186 
July 1·-10-- . ·------- 6,040 340 July 1-10-· .. -------- 13,000 223 
J'uly 11-20-----_;,. __ 5,780 ~56 July 11-20---------- 7,510 290 
July 21-31-------- 3,100 502 July 21-31----------- 4,S'l00 373 

Aug. 1-10---------- 2,440 579 Aug. 1-10----------- 3,310 465 
Aug. 11-20---- ·--- 1,830 772 Aug. 11-20---

_.,. _____ 
2,930 538 

Aug. 21-31-------- 1,920 761 Aug. 21-31·--------- 2,110 641 
Sept. 1-10---------- 2,230 658 Sept. 1-10---------- 3,690 543 
Sept. 11..,.20------- 1,820 73:3 Sc•pt. 11-20--------- 3,380 510 
So3pt. 21--30-------- 1,810 817 Sept. 21-30--------- 2,350 604 

\Weighted average-- 3,505 443 Weighted average-- 5,610 3G<1 

a Residue by .evaporation. 

l 



COLORADO RIVER NEAR CAMEO, COLO.--Continued 

Chemical analyses, in parts per million, water year October 1938 to September 1939 

Date of collection 

Oct. 1-10, 1938------
0ct. 11-20------· ---
Oct. 21-31-- -------
I~ov. 1-10-------,----
Nov. 11-20· - ··------
Nov. 21-30 ---------

Dec. 1-10------------ ·
Dec. 11-14, 16--17, 20-
Dec. 21-31-----·-- --
Jan. 1-10, 1939-----
Jan. 11 13, 15-20---
Jan. 21-31-- ---------

Feb. 1-5, 7-10---·----
Fcb. 11-19--- ------
Feb. 20 28 ---------·
Mar. 1-10 ·-----------
Mar. 11-20----------
Mar. 21, 22, 24-31---

Apr. 1-10-,---·-·- --
Apr. ll-20- -. ----- -·-· 
Apr. 21~1----------
May 1-10- -------
May 11-20----,---- · 
May 21-31-,------------

June 2-10----:...-...:. __ .. _ 
June 11·-20- - -----
June 22-30------
July 1, 4-10-----. 
July 11-14, 16-20-
Ju1y 21~31 .. ·. ·- -----

Aus. 1-10---------
Aug. 11, 13 I 15 ,16,13-20 
Au.g. 21-:31-------
Sept. 1-10--·-- -
Sept. 11-20··----
sept. 21-30-------

Weighted average---

Mean 
dis
charge 

(cfs) 

2,02-2 
2,067 
1,832 
1,829 
1,772 
1,634 

1,803 
1,790 
1,494 
1,578 
1,464 
,1,395' 

1,3621 
1,319 
1,367· 
1,354 
1,596 
2,,445 

2,829 
2,871• 
4,310: 

11,2881 
13,6201 
15,990i 

15,820i 
10,990 

6,347 
4,521 
2,879 
1,902: 

2,135: 
1,574, 
1,229 
1,705 
1,957 
1,47? 

Sus
pe:rided 
matter 
(per-
cent) 

\I"'. 

3,736 

a Residue by evaporation. 

' 
:-

Speciric 
conduct
ance 

(K X 1011 

at 25°C,) 

114 
109 
118 
118 
120 
135 

J.25 
120 
138 
136 
130 
13~ 

136 
136 
138 
134 
124 
10,3 

91.0 
80.2 
57•9 
38.7 
32.2 
29.5 

2~.4 
33.9 
'49.0 
60.1 
80.3 

1013 

111 
124 
146 
138 
122 
141 

Mag- Po-
.Sili-1 Iron Cal- ne- So- tas-

ca (Fe) cium sium dium sium 
(Si02 ) (Ca) (Mg) '(Na) (K) 

-- -- -- --
10 I 0.08 77 23 11G 9.6 
12 .08 80 23 134. 8.5 

Bicar-
bonate 
(HC03 ) 

--
180 
186 

194 
208 
199 

· Sul-
rate 

(so ... ) 

--
li;8 
179 

Chlo- F1uo-I Ni-
ride ride trate 
(Cl) {F) (N03) 

-·- --
159 o.?l o.o 
185 •-'- 1.5 

Bo- 'Parts 
rate per 
(B03) mil-

lion 

Dissolved solids a 
Tons Tons 
per per 
acre- day 
root 

695 
0.1 I 676 

.3 740 

0.95: ,3,80( 
.92 3,77~ 

1.01 3,66 
722 .98 3,55( 
742 1.01 3,54( 
833 1.13 3,66( 

773 1.05 3, 700 
781 1.06. 3,760 
842 .77 2,280 
821 1.12; 3,5oo: 
792 LOB 3,130 
811 1.10 3,040 

824 1.12 3,020 
832 1.13 2,950 
630 1.14. 3,090 
817 1.11 2,980 
777 1.06 3,350 
646 .88 4,260 

547 
510 

• 74 4,150 . 
.69 3,9201 

418 .57 4,860 
242 ,33 7,380 
198 .27 7,280· 
180 .24 7,600 

175 .24 7 ,520' 
197 • 27 5,880 . 
295 .40 5,030: 
355 .48 4,300; 
475 .65 3,710 
648 .88 3,310 

685 .93 3,930 
741 
872 

1.01 3,150 
1.19 2,900 

852 1.16 3,920 
750 1.02 3,950 
862 - 1.17 3,430 

--· 
0.561 4,140 

~ ..... 

Hardness 
as CaC03 

Non
Total !carbon

ate 

:2C7 I --
294 --

-- --

I 

Per
cent 

sodium 

46 
49 

~ 
tv 
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COLORADO RIVER NEAR CAMEO, COLO.--Continued 

Mean discharge and dissolved solids.. water year October 1939 to September 1940 

Date 

Oct. 1,3-5,7-10,1939 
Oct. 11-13, 15-20-~-
0ct. 21-~0----------
l~ov. 1.;;.10------ ..:. ___ _ 
Nov. 11-20-..:--------

·}!ov. 21-22, 24-30-

Dec. 1-7, 9, 10--..:...,....: 
Dec. ll-18, 20---~-
Dec. ·21-24, 27, 29--
Jan •. 3-10, 1940.:. ___ _ 
Jan. 13, 15-20-~-~-..: 
Jan. 21-31-~ -------

F~b. l, 3-10--·----
Feb. 11-15, 17-20--:
Fob, 21, 22, 24~29-
Mar. 1-10---.:..---· ·--
.l'!ar. ll-20----·-----
Mar. 21-31--.:.------

Apr. 1-10----·---- --
Apr. 11-20----------
A:pr • ~2-30------·---
May 1-10-----------
l'Iay 11-20----------
May 21-29-----------

June 1-10-~·- ·------
June 12-20-------
J'-'Ile 21-3Q--.. ------
Ju1y 1-10----------
Ju1y 11-14, 16-20--
July 21-29, 31------

Aug. 1-4, 6-10---
Aug, 11--20--------
Aug. 21-23, 25-31--
Sept. 1-10---------
Sept, 11-20--------· 
Sept. 22-30---- :. ---

Weighted average--

Mean 
dis

charge 

(cfs.) 

1,620 
1',624. 

·1,429 
1,.4~3 
1,:;no 
1,184 

1,103 
1,043 

913 
1,067 
1,020 

'984 

1,028 
1,016 
1,236 
1,169 
1,142 
1,495. 

1,630 
1,67i 
3,619 
5,429 

10,870 
10,010 

12,460 
3,257 
6,J.66 
3,744 
2,334 
1,892 

1 ,2./2 
1,040 
1,653 
1,451 
1,511 
2,211 

2,753 

a Residue by evaporation. 

Dis
solved 
solid·~ a 
(pp;n) 

795 
763 
811 
8i56 
870 
083 

894 
930 

1,050 
935 
990 

1,010 

897 
943 
909 
894 
898 
791 

689 
683 
420 
336 
232 
216 

191 
210 
274. 
377 
f.i25 
579 

795 
885 
860 
748 
823 
678 

469 



GUNNISON RIVER NEAR GRAND JUNCTION, COLO. 

Chemical analyses, in parts per milllon, water year October 19.31 to September 1932 
- -· ·-- --- .. .. ~--·---

Mean Sus- Specific · Mag- Po-
dis- pended conduct- Sill- Iron I Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni-

1at~ of collection charge ~~tt~~ ance c:::. (Fe) I ~ium I slum dium slum bonate fate ride ride trate 

(cfs) 
(per- (K·x 105 (S102 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) (N03 ) 

cent) at 25°C.) 
- -------- ---

Oct. 3-10, 1_931------ 18 0.08 233 86 222 2.7 226 1,130 33 13 
Oct. ll-20 --------- 17 . 06 201 8.7 199 6.9 242 1, 000 31 15 
Oct. 21-31---------- 15 .06 173 71 165 7.4 236 820 27 12 
Nov. 12-20---------- 13 . 08 171 66 162 5.9 253 771 24 16 
Nov. 21-30-------:--- 12 .06 186 71 176 6.4 267 847 27 12 

Dec. 1-10.---------- 13 .06 173 76 170 8.7 279 8ll 26 18 
Dec. ll-20 --------- 12 . 08 160 67 149 6.4 - 240 734 23 16. 
Dec. 21-31---------- 11 .04 •140 67 156 3.2 226 707 24 17 
Ian. 1-10, 1932------ 12 .08 144 70 157 3.8 238 723 25 16 
Ian. ll-20---------- 11 .04 140 68 153 4.2 228 699 25 18 
Ian. 21-31---------- 16 .04 142 69 154 5. 8 242 706 25 17 

Feb. 1-10 ---------- 16 . 04 134 63 150 5. 3 . 217 675 24 22 
Feb. 11-20---------- 14 .08 143 71 183 6.2 239 773 29 17 
Feb. 21-29 --------- 16 .08 139 70 161 3.7 212 737 28 18 
Mar. 1-10---------- 15 .10 120 60 129 3.7 198 600 22 15 
Mar. 11-20 --------- . 16 .10 120 60 129 3.7 195 599 22 15 
Mar. 21-31 --------- 13 .06 114 52 110 4.3 193 523 20 14 

Apr. 1-10----------- 14 . 04 81 30 61 4.0 171 286 13 9.8 
Apr. 11-20 --------- 12 .08 63 18 33 2.9 172 149 8.0 7.7 
Apr. 21-30---------- 9.4 .06 58 20 42 2.9 132 189 8.0 6.6 
May 1-10----------- 18 .. 08 55 14 26 ·2. 9 149 120 4.0 4.4 
May H-20----------· 17 .08 48 9.8 17 2.1 140 74 3.0 3.2 
May 21-31---------- 17 .16 42 11 20 2.4 110 91 3.0 2.2 

June 1-10 ---------- 16 .. 08 50 15 29 2.7 113 144 5.o· 2. 5 
June 11-20---------- 14 .06 48 13 26 3.4 114 122 3.0 2.1 
June 21-30 --------- 13 . 08 47 14 25 3.2 107 130 4.0 2.2 
July 1-10 ---------- 14 .08 62 19 38 3. 5 123 199 7.0 4.2 
JUly 11-20--:.. _______ 15 .08 89 30 55 4.3 150 322 10 5. 5 July .21-31-.;.. ________ 20 .08 128 46 102 5.4 188 533 16 9.0 

Aug. 1':"10 ---------- 21 .10 140 51 112 5. 3 195 593 1& 10 
Aug. 11-20 --------- 21 .10 . 213 . 87 .. 200 6.6 212 1, 050 30 14 
Aug. 21-31 --------- 21 .12 190 73 170 7.0 217 886 28 14 
Sept. 1-10---------- 19 .12 206 85 194 6.1 223 1,020 28 16 
Sept. 11-20--------- 21 .12 277 123 274 6.6 . 240 1, 450 41 24 
Sept. 21-30 --------- 19 .10 272 118 264 6.4 250 1, 410 40 26 

~ • 

Dissolved solids 
Bo- Parts Tons Tons 
rate per per per. 
(B03 ) mil- acre- day 

lion ·.root 

0. 1 1,850 2. 51. 
. 3 1,680 2.28 
.2 1,410 1. 91 
. 3 1, 350 1..84 
. 3 1;470 2.00 

. 3 1,430 1. 95 

. 3. 1,290 1. 75 

. 2 1,240 L68 

. 2 1,270 1. 72. 

.1 1,230 1. 67 

. 1 1, 250 1.71 

:1 1,200 1. 63 
.1 1, 350 1. 84 
.3 1,280 1. 74 
.2 1,060 1.44 
. 2 1,'060 1. 44 
.4 945 1. 29. 

. 2 583 .79 

. 3 378. . 51 

. 1 401 . 55 

. 3 318 . 43 

. 2 243 .33 

. 2 243 . 33 

. 3 320 .44 

. 1 288 ;39 

. 1 291 :40 
.. 2 407 . 55 

. 3 605 .82 

. 1 952 1. 29 

.2 1,040 1.42 

.1 1, 730 2. 35 

.1 1 500 2.03 

.1 1:680 2.28 

.1 2,340 3.18 

. 5 2,280 3.10 

• .... 

Hardness 
as caco., 

Non-
Total carbon-

ate 

935 . 750 
859 660 
724 530 
698 491 
756 537 

744 516 
675 478 
625 440 
648 452 
629 442 
638 440 

594 416 
649 453 
635 461 
546 384 
546 386 
498 340 

326 186 
231 90 
226 118 
195 . 73 
160 46 
150 60 

186 94 
174 80 
175 88 
232 132 
346 222 
508 354 

559 399 
889 715 
774 . 596 
864 680 

~,200 1,000 
~,160 959 

Per-
cent· 

sodium 

34 
33 
33 
33 
33 

33 
32 
35 
34 
34 
34 

35 
38 
35 
34 
34 
32 

29 
23 
28 
22 
19 
22 

25 
24 
23 
26 
25 
30 

30 
33 
32 
33 
33 

.33 

..... 
~ 
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GUNNISON RIVER NEAR GRAND JUNCfiON, COLO. --Continued 

Chemical analyses, in parts per million, water year October 1932 to September 1933 

Mean Sus- Specif'ic Mag- Po- Dissolved solids 
di·s- pended conduct- Sili- Iron Cal- ne- So- tas- Bicar- Sul- Chlo- Fluo- Ni_. Bo- Parts Tons Tons 

Date of collection charge matter ance ca (Fe) cium sium dium sium bonate fate ride ride trate rate per per per 

(cfs) 
(per- (K X ·1011 (Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) (S04 ) (Cl) (F) (N03 ) (B03 ) mil- acre- day 
cent) at 25°C.)· lion foot 

Oct. 1-10, 1932--- l';' 0.10 240 105 2l4 ~.2 260 1,240 35 - 23 0.6 2,040 2.77 uct. 11-20 :.. ______ 21 .OJ 235 105 229 9.1 '274 _1,190 34 - 22 .7 1,980 2.69 
uct. 21-31 ------- :w .OJ 19'} y(j 1Y3 lJ.O 253 - ".{)~;.~ :-!1 - 20 .6 1,680 2.28 
Nov. 1-10 ------- 20 .OJ 1?2 ?2 157 5.9 241 '7<i4 23 - 18 .5 1,380 1.98 
Nov •. 11-20------- 20 .OJ 170 76 164 b.1 242 810 23 - :w .5 11,410 1.91 
Nov. 21-30------- 1':1 .08 167 '18 154 10 240 814 23 - 16 .6 1,400 1.91 

Dec. 1-10 ------- 12 .08 lb2 80 lbb 5.6 236 823 25 - 19 .5 1,410 1.92 
Dec. 11....:20 -.-.----- 13 .oe 167 83 ·170 6.6 259 833 2? - 18 o4 1,440 1.<J7 
Dec. 21-31 ------- 11 .08 1!)2 77 156 5.9 241 760 24 - 17 .; 1,320 1.80 
Jan. 1-10 '1933--- 14 .08 151 77 154 5.4 21,2 749 26 - 17 .J 1~310 1. 7':J . 
Jan. 11-20------- 14 .10 147 73 153 6.7 237 734 25 - 20 .2 1~290 1.75 
Jan. 21-Jl ------- 14 .08 ·137 70' 146 6.2 22J ffi4 24 - 18 .) 1,220 l.f6 

Feb. 1-10 -·------ 13 .10 137 69 141 5.6 225 . 674 24 - 16 .3 1,190 1.62 
Feb. 11-19 ------- 18 .10 130 65 132 5.6. 222 633 21 - 18 .3 1,130 1.54 
Feb. 2()...28 ---·---- 16 .10 128 b5 144 5.6 208 b60 23 - 1Y .) 1,160 1.58 
Mar. 1-10 ------- 13 .16 134 f:fl 171 5.9 208 747 25 - 19 .4 1,290 1.75 
lf.ar. ll-20 ------- 18 .08 128 62 131 8.2 199 622 23 - l8 .6 1,110 1.51 
lOr. 21-31-·------ 17 .CR 119 60 ~ 8.0 192 600 23 - 16 .; 1,080 1.46 

Aj»r. 1-10------- 18 .12 S<l J7 75 6.4 161 366 15 - 11 .3 697 ~95 
Apr. 11-20------- 16 .CR 130 54 126 8.3 190 605 25 - 16 .; 1,070 11.46 
Apr. 21-30------- 16 .08 107 49 110 4.2 177 514 21 0.0 11 .4 918 1.25 
!Jay 1-10------- 15 .08 79 30 71 2.? 156 313 12 .1 7.5 .3 607 ~83 
:lay 11-20------- 18 .06 77 27 57 s.s 1'J5 263 11 .o 7.9 .3 548 .75 
-:lay 21-Jl ------- 14 .14 44 11 19 2.9 11J. 88 4.0 .1 3.0 .1 241 .33 

June 1-10 --·----- 14 .14 41" 9.E 19 2.2 102 90 4.0 .o 2.5 .2 23.3 ·.32 
June 11-20 ------- 13 .16 40 11 23 1.8 90 105 4.0 .o 2.3 .2 245 .33 
June 21-30------- 14 .10 60 19 4D 3.5 121 1'}2 s.o - ).9 .2 400 .54 
July 1-10------- 15 .10 100 35 75 5.4 162 --~- 14 - 6.5 .3 717 .98 
Jul.y 11-20------- 16 .22 -144 53 116 5.4 lS'J 18 - R.2 .1 1,070 1.46 
Jul.y 21-31------- lS .12 226 93 222 6.7 203 ~d:~~' 36 - 15 .8 1,880 2.56 

Aug. 1-10------- 22 .10 228 e5 201 6.4 225 1,080 33 .4 13 1.0 1,880 2.41 
i.ue;. 11-20------- :w .10 229 91 211 5.8 208 1,140 32 .6 11 1.0 1,850 2.51 
Aug. 21-JJ.------- 12 .05 300 121 299 5.6 222 1,570 1.4 .? 21 .4 2,480 3.38 
Sept;. 1-.ui------- 20 .04 318 1.)4 325 7.6 223 1, 710 47 .7 26 .5 2,700 3.67 
Sept.ll-20------- 20 .o; 298 115 275. 7.6 237 1,470 44 .7 26 .5 2,370 3.23 
Sept.21-30 ------- ·' 21 .a, 240 92 200 6.0 233 1,.110 2~ .6 21 o:> 1,,840 2.50· 

-- -- -- -- -- -- -- -- -- -- -- -- -- --

Hardness 
as CaC03 

Non-
Total carbon-

ate 

~,030 813 
~,020· . 794 

866 659-
726 528 
737 538 
738 541 

734 540 
758 546 
696 -498 
f:I.J4 4Y5 
667 473 
630 447 

626 441 
592 4lD 
587 416 
618 448 
574 412 
544 306 

374 242 
546 391 
464 319 
320 192 
303 168 
155 64 

143 60 
145 71 
228 128 
394 260 
578 422 
946 780 

918 734 
946 775 

1,250 1,060 
1,340 1,160 
1,220 1,020 

978 786 . 
-- --

Per-
cent 

sodium 

J4 
33 
32 
32 
32 
31 

33 
33 
33 
32 
33 
33 

33 
32 
35 
J7 
33 
34 

30 
33 
34 
32 
29 
21 

22 
25 
27 
29 
30 
34 

32 
32 
34 
.34 
33 
30 

-- .... 
(J1 



-GUNNISON RIVER NEAR GRAND JUNCTION, COLO.--Continued 

Chemical analyses, in parts per million,· water year October 1933 to September 1934 

Mean Sus- Specif'ic Mag- Po- Dissolved solids 
dis- pended conduct- Sili- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 

Date of collection charge matter ance ca (Fe) cium sium dium slum bonate fate ride ride trate rate per per per 
(cfs) 

(per- · (K x·l06 (S102 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) (N03 ) ( B03) mil- acre- day 
cent) at 25°C.) l_ion foot 

Jet. ::t.-10' 1<;"_3)--- - ~5 0.0!-: -21':1 'j!. "')(jl, S.l ~3.., 1,080 J3 0.6 20 0.6 1,800 2.45 -
'-'::t. n-:w ------- - ]" .o.:. )O"') "2 1e' 5.4 225 912 2~) e!'J 17 . 7 1,580 2.15 -
ct. 21-31 ------- - 13 .03 2a:!. 92 1R9 6.4 ~4o 1,010 C1 .8 19 . 7 1,690 2.)0 -

r:CN. 1-10 _____ ;__ - 17 .06 1~7 ':'0 1Pb 5.1:1 24A 947 32 .5 20 .8 1,610 2.1<J -
::w. 11-20------- - 23 .14 168 '16 1':0 l2 2l,J '795 26 .4 20 .6 1,400 l.YO -
r:ov. 21-30--:----- - 2~ .15 170 ?'! 16';1 12 251 815 28 .4 21 .6 1,440 1.96 -

·Dec. 1-10------- - 21 .15 16S 79 166 14 246 826 26 ,J 20 .6 1,440 1. 96 -
Dec. 11-20 ------- - 21 .u 158. 75 155 13 2Jb 763 24 .4 20 .5 1,350 1.8) -
Dec. 21-31---'--.;.- - :a .12 149 '7l 146 13 228 722 24 .3 18 .6 1,280 1.74 -
Jan, 1-10, 1YJ4--- 750 16 .ex. l!;.'l 80 18':1 3.5 2J.c S48 29 ·J 20 .s 1,440 1. 96 -
J.:>n. 11-20------- 750 13 .02 14'1 '73 lbO ).8 22o 754 31 .2 17 .5 1,320 1. 79 -
Jan. 21-31------- 750 1'7 .04 140 71 156 3.5 2J.5 730 25 ;4 17 .5 1,?70 1.72 -
Feb. 1-10------- 800 16 .04 130 6b l4'1 3.0 20j 680 24 .2 15 .4 1,180 1.61 -
~-eb. 11-19------- 300 16 .04 122 ~5 151 3.2 1Yl 66Y 25 ,L,. 16 .5 1,160 1.53 -
Eeb. 20-28------- 800 14 .lB 134 73 173 2,';1 2J.3 74':1 27 .4 14 .6 1,290 1.76 -
-~Jr, l-10------- 788 10 .04 111 58 131 3.2 1'19 590 21 .3 12 .4 1,030 1.40 2,198 
Mar. 11-20------- 700 15 ,06 102 50 115 2 •. ,. 171 5ll 19 .) 10 .J 909 1.24 1, 718 
:Jar. 21-31------- 1,?30 1? ,08 120 58 131 12 18Y 601 26 .5 13 .)_ 1,(,)70 1.46 3,?50 

Apr. 1-10------- 424 1" .IF, !'71 gp, 22'' 12 220 ';185 Jti .7 21 .J IJ., 66o 2.26 1,905 
Ap!". ll-20:------- 1,370 16 .18 9? 3'7 !34 fl,O 16'7 405 18 .) 7.2 .) ?55 1.03 2,790 
Apr. 21-30------- 1,939 15 .12 76 23 50 5.8 151 241 s.o .3 5.':1 .2 . 506 .69 2,650 
·rt.ay 1-10------- 2,324 13 .15 86 31 72 6.4 146 351 13 ,J 7.5 .3 b5~ .89 4,090 
~Jay 11-20------- 3,352 15 .1'1 6b 20 42 5.3 . 1)0 212 8.0 .1 5.0 .5 438 .60 3,960 
:Jay n-31------- 1,943 15 .18 Y2 32 72 5.6 143 363 12 •"' 6.4 .5 669 .91 3,?10 

June 1-10------- 1,240 14 .04 154 56 125 4.6 1':13 675 19 .. , 8,7 .o 1,150 1.5·1 3,860 
June ll-20------- 278 12 .04 2'78 lll 262 b.b 213 1,410 43 1.) 18 .s 2,250 ).06 1,687 
.Jm1e 21-JO------- 212 1':?. ,OJ JoY 124 318 b,O 212 1,640 47 1.0 20 .5 2,590 ).52 1,480 
July 1-10----:--- 152 23 .04 314 134 322 8.) 1Y5 1,690 64 .6 16 .5 2,!)60 J,o2 1,092 
J~ly 11....20------- 122 12 ,OJ 294 120 332 -9.2 16? 1,690 53 1.0 13 .5 2,590 ).52. 853 
July 21-31------- 215 16 .2 261 106 2':15 11 220 1,400 48 .1 13 .':I 2,260 ).08 1,313 

Aug. 1-10------- 168 11 .13 287 117 32J ':1.5 1CO 1,590 57 .• 6 11 1.1 2,500 ).40 1,1~3-

AU[. 11-20------- 150 9.0 .16 267 117 329 ';1.3 lyb 1,550 60 .6 12 ·" 2,450 J,JJ 991 
Aut,. 21-]1------- 141 15 .18 313 130 341 G.5 214 1,720 57 .'7 13 .9 2,700 ).6? 1,028 
Sept. 1-10---:----- 13? 16 .G2 331 133 344 7.7 224 1,790 52 .7 17 1.1 2,800 ).81 1,414 
Sept.ll-20------- 321 18 ,OJ 335 1)0 .)43 7.0 227 1,790 58 .7 22 1.1 2,820 ).8) 2,441 
:Jept ,21-30------- 2YJ .. 19 .19 334 112 325 13 230 1,650 57 1.0 21 1.0 2,~50 ).60 2,~~4 

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

~ .. .. ~-

Hardness 
as CaC03 

Non-
Total carbon-

ate 

933 71,0 
~lo 632 
3';13 696 
8)6 634 
7)2 ,533 
741 536 

744 543 
703 510 
664 477 
b<J6 519 
667 482 
642 466 

5':16 1.)0 
57~ 4lb 
634 460 
5J.6 . 369 
460 320 
538 383 

789 608 
394 257 
284 160 
342 222 
246 140 
361 244 

615 457 
1,150 976 
1,280 1,110 
1,330 1,170 
1,230 1,090 
1l090 ~07 

1,200 1,050 
1,150 987 
1,320 1,140 
1,370 1,190 
1,370 1,180 
11290 1,110 

-- --

Per..: 
cent 

sodium 

32 
31 
31 
32 
32 
33 

32 
"32 

32 
3"1 
34 
34-

35 
. 36 

J7 
35 
35 
34 

37 
31 
27 
31 
27 
)0 

JO 
33 
35 
34 
37 
37 

3? 
38 
36 
35 
35 
35 . 

--

.... 
0) 
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GUNNISON RIVER NEAR GRAND JUNCTION, COLO.--continued 

Chemical analyses, in parts per million, water year ·October 1934 to September 1935 

Mean Sus- Sp.ecif'ic Mag- Po- Dissolved solids 
dis- pended conduct·- Sili- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 

Date of' collection charge matter ance ca (Fe) cltim sium dium sium bonate rate ride ride trate rate per per per 
(cf's) 

(per- (K X 1011 (S102 ) {Ca) {Mg) {Na) {K) {HC03 ) (S0 4 ) {Cl) (F) (N03 ) (B03 ) mil- acre- day 
cent) at 25°C.) lion foot 

Oet. 1-10; 1934--:.. 213 20 0.1 312 133 339 10 233 1, 710 55 o.8 23 0.6 2,720 3.?0 1,564 

Oct. ll.-.20 ------- 292 19 .1 316- 130 340 14 2h? 1,690 5? 1.0 23 .7 2·, 720 3.70 2,143 

Oct. 21-28 ------- 298 22 .15 312 134 337 14 315 1,660 55 .4 15 .s 2, 710 J.6S 2,179 
f{ov. 1-10 ------- 3?4 21 .12 290 l:./6 312 13 307 1,520 53 1.1 24 1.2 2,510 3.42 2,540 

Nov. ll.-.20 ------- lb6 20 .04 254 103 258 12 295 1,270 44· o4 22 .9 2,130 2.S9 2,670 

. Nov. 21-JO ------- 700 8.2 .02 209 ~ 205 ?.2 272 1,010 33 .s 18 .7 1,110 2.33 3,270 

Dec •. 1-10 ------- 727 18 .02 188 '7Y 169 7.5 2?? 86J 26 .4 17 .a 1,500 2.05 2,950 
Dec. 11....20 ------- SbJ .18 .06 lb3 72 155. 5.3 239 ??4 22 .6 14 .5 1,340 1.83 3,130· 
Dec. 21-31------- ?90 17 .04 154 70 147 3.8 224 742 20 .7 14 .4 1,280 1.74 2,730 
Jan. 1-10,. 11J.35 .:._ 681 18 .04 1~ f:f.J 152 4o5 231 748 22 .4 14 .4 1,300 1.?? -2,387 
Jan. 11-20------- 762 17 .04 150 72 174 4.6 222 790 25 .4 15 .s 1,360 1.85. 2,790 
Jan. 21-31------- 716 18 .05 154 f:f.J 149 4.5 2.31 735 2.3 .5 12 .4 1,280 1.74 2,473 

Feb. 1-10------- 745 16 .04 143 th 143 4.3 211 696 20 o4 ]J .s 1,210 1.64 ~.426 

Feb. 11-19 ------- 591 21 .05 133 65 145 3.8 204 670 23 .3 ]J .5 1,180 1.60 1,875 
F·eb. 20....28 ------- 724 17 .04 125 60 131 4.2 196 631 20 .3 l2 .4 1,100 1.49 2,144 
!dar. 1-10 ------- 718 31 .04 123 59 132 . ).8 203 ell 20 .5 13 .4 1,090 1.4';1 2,119 
Mar. ll.-.20 ------- 74? . 19 .os 114 53 .119 4.2 l.l39 550 18 o4 12 .3 983 1.34 1,983 
Mar. 21-31------- 731 22 .05 100 46 ;1.04 4.0 172 470 17 .3 ll .3 859 1.17 1,695 

Air· 1-10------- 684 22 .05 110 48 121 4.2 181 522 25 .3 12 .4 ()54 1.30 1,762 
Apr. ll.-.20 ------- 661 16 .06 ]J1 56 135 4.2 203 6(}.) 28 .5 10 .5 1,090 1.48 1,945 
Apr • 21-30------- 1,630 12 .06 77 ~ 53 ).4 156 256 10 o3 6.4 .2 520 :n 2,289 
'ilay 1-10------- 1,860 18 .02 7'1 54 3.5 153 25Y 1}.5 .4 5.4 .2 528 .72 2,650 

May ll.-.20 ------- 4,240 14 .02 64 17 31 2.9 145 157 s.s .3 4.1 .2 367 .so 4,200 
May 21-31------- 6,~20 17 .06 57 15 28 ::l.1 135 133 s.o .2 ).2 .1 328 .45 5,860 

Jure 1-10------- a, 120 1b .05 47 13 22 2.6 114 107 4.0 .2 2.1 .2 270 .37 6,360 

June ll-.20 ------- 13,200 19 .02 46 11 19 3.0 119 88 J.O .~ ~.4 .1 250 •-'4 8,910 
. June 21.-30 ______ ...; 7,-520 16 .01 46 13, 24 2.9 109 121 4.0 .2 2.4 .l 283 .38 5,750 
July 1-10------- 3,360 16 .01 71 23 46 3.4 131 242 7.0 .) .3.6 .1 477 .65 4,330 
Jul.y 11-.29------- 2,240 18 .01 109 35 75 4.5 172 400 11 .3 5.8 .:t 743 1.01 4,490 
._July 21-31------- 1,!)80 18 .02 134 45 98 5.1 189 531 14 .J 7.8 .J 946 l.;('J 4,290 

tt· 1-10------- 98.3 1? .13 193 69 134 7.7 219 787 '25 ~6 16 .4 1;360 1 .• 85 3,600 
A • l.J.-20------- 88.3 15 .07 203 79 169 7.2 2lB" 9JJ 26 .s 14 o4 1,550 2.11 3,700 

A~ • 21-.31------- 850 15 .12 22'1 8b 180 8.2 228 1,030 31 .9 12 -- 1,700 2.31 3,910 
Sept. 1-10------- 1.)07 15 .12 210 8.3 165 . 13 223_ 957 28 .8 .. 12 .4 1,590 2.1'/ 3,900 

Sept .11-20 ------- 765 14 .10 218 1~ 1R3 ~:~ 218 1,060 28 1.0 ~ .4 1,720 2.34 3',550 

Sept.21-30 ------- q77 17 .12 2!..7 226 no 1,250 35 1.0 .l 2,010 2.73 5,300 
/ / 

Weighted Average - ~. ~16t - - 1? ·o.04 90 32 6? 3-9 154 341 11 0.3 6.0 0.23 644 0.88 3,~30 

Hardness 
as caco., 

Nori-
Total carbon-

ate 

1,330 1,130 
1,320 1,100 
1,330 1,070 
1,240 990 
1,060 316 

884 660 

'7Y4 567 
7CJJ sen 
672 483 
673 484 
'670 1.88 
668 4?0 

628 1,56 
600 432 
558 J9S 
550 383 
502 348 
438 298 

412 324 
558 391 
:.!'J5 16'7 
m 174 
230 rio 
204 93 

171 78 
160 62 
lbS ?Y. 
272 1o4 
4.lb Zl5 
520 .364 

765 586 
SJ2 653 
92b 738 
866 682 
910 732 

1,030 845 

356 2J0 

Per-
cent 

sodium 

J6 
J6 
35 
35 
34 
33 

. 31 
J2 
J2 
33 
J6 
32 

33 
34 
34 
34 
34 
.34 

36 
34 
28 
28 
22 
23 

22 
20 
23 
27 
:.!I:S 
29 

27 
30 
29 
29 
30 
J2 

29 .... 
....:J 



.Mean Sus-

Daft of collection 
dis- pended 
charge matter 

(cfs) 
(per-
cent) 

Oct. 1-10, 1935---- 1,180 
Oct. 11...2o-------- 870 
uct. 21-31-------- 1,060 
:~ov. 1-10-------- 1,090 
:<ov-. 11...2o-------- 1,030 
Nov, 2l-3Q-------- 951 

Dec. 1-10-------- as3 
Dec. 11...20-.:.------ 762 
Dec. 21-31-------- 790 
Jan. 1-lo, 1'136 --- Bll 
Jan. 11...2o;..------- 826 
Jar., 21-31-------- cos 
Feb, 1-lo-------- 784 
Feb. 11...2o---~---- 756 
F"eb. 21-2'1 ------- 803 
~lar. 1-10 ----'--- 8)6 
:>:ar. 11...20 ------- 926 
:.lar. 21-30 ------- 928 

;.pr. 1-10. ------- 692 Apr. 11...20 __ .:.. ____ 4,190 
Apr, 21.-JO ------- 9,820 
'lay . 1-10 ------- 10,700 
:Jay 11...20 ------- 10,200 
:!ay 21-)l ------- 9,!J70 

Jure 1-10 ------- 6,200 
Jure 11-.20 ------- 5,700 
Jur<c 21-30 ------- 3,320 
July 1-10 ------- 1,480 
July 11...20 ------- 1,310 
July 21-31 ------- 795 

Aug, 1-10 ------- 1,820 
Aug. 11...20 ------- 1,330 
A~. 21-31 --;----- 767· 
Sept. 1-10 ------- 1,260 
Sept .11-20 ------- 876 
Sept.21-30 ------- 555 

Weighted Average - 2,_415 

a Residue by evaporation •. 

\t 

GUNNISON RIVER NEAR GRAND JUNCTION, COLO.-~ontinued 

Chemical analyses, in parts per million, water year October 1935 to September 1936 
Specif'ic Mag- Po- Dissolved solids a-

conduct- Sili- Iron Cal- ne- So- tas..: Blear- Sul-. Chlo- Fluo- Ni- Bo- Parts· Tons Tons 
ance ca (Fe) clum slum dlum slum bonate rate ride ride trate rate per per per 

(K X 10.S (S102 ) (ca.) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) (N03) (B03) mil.:.. acre- day 
at 25°C. J lion foot 

.. - 10 2l3 7'16 20 o.s lJ - 1;400 1.90 4;450 
- 7.5 223 007 26 .6 1J - 1,600 2.16._ ~?30 
- 8.5 237 848 26 .5 16 - 1,540 2.10 4,420 
- 10 224 724 24 .6 14· - 1,340 :1.83 3,"950 - 8.5 224 708 23 .5 14 

'.0~3 
1,330· 1~80 3,690 

156 - 215 6B5 23 .6 10 1,330 1.81 3,410 

164 - 23H . 743 34 .6 7.8 .3 1,430 1.94 3,400 
177 - 241. 814 ~ .o 7,1j .• 4 1,540 2.09 3~160 
172 - 243 772 25 .6 16 o4 1,450 1.98 3,100 
155 - 220 7rt7 21 .5 B,:c! o4 1,310 1. 78 2,870 
122 - 136 48Y 16 .j 11 - 909 1.24 2,027 
159 - 2rt7 663 23 .1 17 - 1,240 . 1.68 2,700 

-----
169 - 219 71'1 29 .J. 15 - 1,350 1.83 2,850 
171 - 210 744 31 ,2 17 - 1,380" 1.8'7 2,810 
168 - 217 763 31 - 14 - 1,420 1,1J3 3,070 
147 - 201 047 27 - 11 - 1,220 1.66 2,750 
123 - 186 514 23 - 10 - 989 1.35 ~73 
130 - - - - - - - 942 1.:.!8 2,360 

144 - - - - - - - 1,120 . 1.52 2,093 
. 82,0 - - - - - - - ~570 :?a 6,450 

40.3 - - - - - - - 252 -34 6,680 
40.9 - - - - - - - 2oJ .36 7_,600 
3B,O - - - - - - - 243 ,JJ 6, 690: 
J7.4 - - - - - - - 246 .33 "6,560' 

57.4 - - - - - - - J75 .51 6,280 
51.) - - - - - - - 342 .47 5,260 
t?.? - - - - - - - 470 .64 4,210 

1ll - - - ..,. - - - ~i, 1.12 3,300 ·. 
133 ~ - - - - - - - 1,4601 1.99 5,170. 
196 - - - - - - - 1,630) 2.22 3,500 

138 - - - - - - - 1,090" 1.49 5,380 
144 - - - - - - - 1,170 1.59 4,200 . 
201 - - - - - - - 1,700 2.31 :3,520 
196 - - - - - -. - 1,660 2.25 ~5. 630 
206 - - - - - - - 1,760 2.40 4,170 
245 - - - - - - -. 2__._2:~~ 2.93 3.z~239: 

- - - - - - - - 627 o.a5 4,090 

.. • .... 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

--

Per-
cent 

sodium 

..... 
00 



i.- , 

DOLORES RIVER NEAR CISCO, UTAH 

Chemical analyses, in parts per ~illion, October 1931 to September 1933 .. 
Mean Sus- Spec11'1c. Hag- Po-
dis- pended .conduct- .S111- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- N1- Bo-

Date of collection charge matter ance· ca (Fe) cium slum dium slum bonate _fate ride ride trate rate 

(cfs)a (per- (K X 1011 (S102 ) (Ca) (Hg) (Na) (K) (HC03 ) (so.> (Cl) (F) (N03 ) (80::~) 
cent) at 25°C.) 

Or.t. 14, 1931------- .. 8.8 0.02 119 57 419 17 173 386 651 -- z.o 0.2 
Nov. ~-;--------·- .-- 8.2 .04 114 62 596 20 187 386 922 -- 1~5 • 1 
Jan. 22, 1932----- 5.4 .08 110 49 472 17 216 303 1732 -- 3.6 .1 
Feb. 25-----------~ 6.6 .06 112 53 398 16 198 370 583 -- 1.0 .2 
Mar. 18------------- 5.8 .08 93 40 195 9.3 197 280 261 -- 1.0 .1 

Apr. 1-------------- 8.2 .10 67 19 62 4.8 160 143 76 -- 2.0 .1 
Apr • 23-------------· 4.4: .10 45 10 ]9 2.6- 122 60 19 -- .9 .2 
Apr. -29------------- 4.6 .08 59 15 29 . 2.4 132 130 . 22 -- .8 .1 
Hay 7-------------- 14 .08 49 10 21 2~4 145 57 16 -- 1.6 .3 
May 21-------------- 10 .16 46 8.e 18 2.6 139 46 18 -- .7 .1 

June 7-------------- 11 .10 45 11 . 34 3.7 123 68 46 -- .5 .2 
June 24----------- 9.0 .10 40 8.7 28 3.4 108 59 33 -- .3 .1 
July 8-------------- 9.4 .12 50 15 101 5.0 116 101 154 -- .3 .3 
July 22------------- 7.8 .10 94 33 336 11 127 285 505 -- .5 ;5 
Aug. 19------------- H .08 109. 50 659 26 157 336 1,040 -- 1.5 .i 

Sept. 16------------ 6.4 .10 '1.34 80 905 ~4 193 477 ... ,·450 -- .5 .1 
Sept. 30------------ 8.o· .1_2 122 ·'66 :)12 14 184 460 45!" -- 2.0 .3 

Oct. a2---------~~- 5.2 0.10 141 101 926 38 201 598 1,44( -- 1.5 0.2 
Nov. 15----------- 11 .09 139 75 690 34 218 437 . l,llC -- 1.5 .5 Dec. 8--------_:_ ____ -- 7.0 .10 130 85 728 32 221 496 1 ,12( -- 2.5 .2 Apr. ~7, 1933------- 7.4 .11 93 40 378 19 185 256 60:: -- 1.2 .4 

May 4--------------- 7.2 .17 55 21 124 In 146 131 lOE -- .4 .2 May 18-------------- 11 .22 67 21 100 4.6 174 134 13E .Q.4 .2 .7 June 5-------------- 8.8 .12 48 7.3 19 1.4 ]28 48 1'1 -- 1.9 .8 June 19------------ 8.6 .10 47 8.9 25 1.6 121 66 2E .4 1.0 .5 

July 5-------------- 8.8 .06 58 18 98 5.1 115 128 15C • 4 LO .3 July 18-------------- 12 .11 75 25 123 7.4 147 181 18:3. .4 2.0 .3 
~ug. 1-------------- 23 .28 195 20 273 llo 328 386 36E .7 .4 .3 
~ug. 19-------------- 8.2 .10 127 51 378 16 162 399 59C .5 .5 .3 Sept. 14-----------~ 3.0 .19 72 24 122 7.0 137 195 162 .3 1.5 .2 

a Samples not collected at gaging station. 

"' ¥ 

Dissolved ·solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion foot 

1,740 2.37 
2,200 2.99 . 
1,800 2.45 
1",640 2.23 

982 1.34 

461 .63 
229 .31 
328 .45 
242 .33 
219 .30 

280 .38 
235 .32 
493 .67 

1,340 1.82 
2,310 3.14 

3,1·80 4.32 
1,530 2.08 

3,350" . 4.56 
2,6_],0 3.55 
2,710 3.69 
1,490 2.02 

607 .83 
562 .76 
215 .29 
221 .30 

524 . .71 
681 .93 

1,440 l.95 
1,650 2.24 

654 .89 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

532 390 
q40 386 
476 299 
498 335 
396 235 

245 114 
154 54 
208 100 
164 44 
150 36 

158 56 
136 48 
186 92 
370 266 
478 349 

664 506 
576 425 

768 603 
656 477 
674 493 
396 245 

224 104 
254 111 
150 45 
154 55 

218 124 
290 170 
568 300 
526 394 
278 166 

Per-
cent 

sodium 

62. 
70 
67 
63 
51 

35 
21 
23 
21 
20 

31 
30 
53 
66 
74 

74 
53 

71 
68 
69 
66 

53 
46 
22 
26 

49 
47 
51 
60 
48 

~ 
co 



Mean Sus-
dis- pended 

Date of ·collection charge matter 

(cfs) 
(per-
cent) 

Oct. 1-10, 1928 ---- 2,860. 
Oct. 11-20---------- 5,690 
Oct. 21-31---------- 3 8oo· 
Nov. 1--:10---------- 4~040 
Nov. 11-20---------- 3,780 
Nov. 21-29---------- 3,530 
' 

Dec. 1-10---------- 2,900 
Dec. 11w14, 19-20 --- 2,100 
Dec. 21-31---------- 2,100 
Jan. 1-10' 1929 ---- 2,150 
Jan. 11-20---------- 2,400 
Jan. 21-30---------- 2,290 

Feb. 1-10---------- 2~350 
Feb. 11-19----~----- 2,090 
Feb. 20-2s---------- 2,500 
Mar. 1-10---------- 4,000 
Mar. 11-20---------- 4,530 
Mar~ 21-31---------- 4,950 

Apr. 1-10---------- s,810 
Apr. 11-20---------- 12,300 
Apr. 21-30---------- 13,000 
May 1-10---------- 19,500 
May 11-20---------- 35,100 
May 22-31---------- 47,100 

June 1-10---------- 47,700 
June 11-13, 17-20 --- 40,500 
June 21-3o---------- 32,100 
July 1-10---------- 19,100.__ 
July ll-13, 15-17, 19 10,~_00 
July 22-3i------L--- 13,200 

Aug. i-2, 4-10 ----- 17,200 
Aug. 11~20---------- 8,900 
Aug. 21-31---------- 4,820 
Sept. 1-1o---------- ·12,000 
Sept.11-2o---------- 11 ,'300 
Sept.21-3o---------- 10,700 

Average 
Weighted average 11,800-

---

~ 

COLORADO RIVER NEAR CISCO, UTAH 

Chemical analyses, in parts per million, water year October 1928 to September 1929 

Specific Mag- Po- Dissolved solids 
conduct- Sili- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo..:. Ni- Bo- Parts Tons Tons· 

ance ca (Fe) cium slum dium slum bonate fate ride ride trate rate per per per 
(K x 1011 (S102 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) (N03 ) ( 803) mil- acre- day 
at 25°C.) lion foot 

18 0.05 163 72 226 6.7 209 794 133 22 0.5 1,540 2.09 11,900 
19 .06 171 69 204 6.2 216 778 106 20 .4 1,480 2.01 2?;700 
20 .06 138 64 194 6.4 213 661 114 20 .4 1,320 LBO 13,6oo 
19 .05 143 67 200 5.8 210 721 100 18 .4 1,380 1.87 1~.000 
15 .05 123 61 181 5.8 214 594 108 14 .4 1,210 1.64 12,300 
21 .08 124 62 196 .4.6 224 595 122 18 .8 1,250 1.70 11,900 

21 .07 125 64 211 5.6 222 608 144 20 .6 1,310 1.78 10,200' 
24 .06 142 73 233 6.0 253 681 168 24 .e 1,480 2.01 8,~70: 
21 .06 143 73 240 6.7 252 668 189 22 .6 1,490 2.03 8, 6o. 
19 .04 126 62 21:4 4.5 231 586 159 21 .8 1,300 1.77 7,580 
20 .08 123 61 202 5.4 231 550 156 20 .8 1,250 1.70 8,110 
19 .04 116 59 195 4.8 219 535 141 20 .6 1,200 1.63 7,410 

20 .08 117 58 196 5.1 212 552 135 22 .5 1,210 1.65 7,680 . 
20 .12 140 .. 66 219 5.1 268 607 164 25 .7 1,380 1.87 7. 780 
18 .10 118 48 160 5.9 182 509 110 16 .6 1,080 1.46 7,26o 
11 .09. 118 52 172 3.4 195 544 105 18 .8 1,120 1.52 12,100 
12 .08 113 56 190 3.2 214 542 121 18 .7 1,160 1.58 14,200 
14 .08 111 50 173 5.0 207 518 103 9.8 .4 1,090 1.48 14,500 

12 .10 82 32 101 4.2 171 297 67 4.3 .6 684 ~93 16,300 
13 .27 73 29 83 7.0 178 246 59 4.8 .4 603 .82 20,000 
13 .24 63 24 64. 6.4 157 189 40 4.8 .4 482 .66 16,900 
16 .08 57 21 39 7.4 166 149 29 6.5 .2 407 .55 21,4cO 
19 .22 41 13 25 4.2 129 81 13 3.3 .1 263 .36 24,900 . 
14 .34 40 11 23 4.2 114 76 10 2.0 .6 237 .32 30,100 

13 .19 39 12 17 5.3 119 65 10 1.3 .3 221 .30 28,500 
17 .24 40 10 16 5.0 100 68 '12 1.9 .6 219 .30 29.300 
6.2 .29 36 12 21 3.0 99 82 15 1.3 .2 226 .31 19,600 

16 .26 48 16 35 3.7 112 125 28 1.1 .2 328 .45' 16,900 
17 .26 67 23 63 5.6 138 213 43 .9 .3 501 .68 14 .. 700 
20 .76 83 27 69 6.1 155 278 38 .5 .2 599 .81 21,4oo 

18 .70 92 31 60 6.4 161 311 32 .4 .2 626 .85 29,100 
21 .38 91 35 80 15 157 32'9 54 3.7 .4 706 .96 17,000 
19. .23 97 46 107 16 17],1 420 80 3.4 .8 873 1.19 n,4oo 
24 .31 120 45 119 5.0 181 477 54 1.7 .2 935 1.27 }0,300 
21 .14 74 32 71 5.6 152 268 41 2.0 .1 590 .so 18,000 
18 .08 85 31 81 4.2 162 304 47 6.0 .3 656 .89 - 19,000 

17 0.18 100 44 130 5.8 183 417 85 11 - 900 1.22 
16 9.25 66 25 62 5.3 14;2 216 39 4.6 -- 503 0.68 16,300 

.. • ~ 

Hardness 
as ·caco3 

Non-
Total carbon-

ate 

703 532 
710 534 
608 433 
632 460 
558 382 
564 381 

575 393 
654 447 
657 442 
570 380 
558 368 
532 352 

530 357 
621 402 
492 343 
508 348 
512 337 
482 313 

336 196 
301 155 
256 121.. 
228 9~.-
156 50 
145 52 

147 50 
141 59 
140 58 
186 94 
262 148 
318 191 

357 233 
371 242 
431 291 
484 336 
316 192 
340 200 

430 280 
268 151 

Per-
cent 

sodium 

41 
38 
4.1 
41 
41 
43 

44 
43 
44 
45 
41 
44 

44 
43 
41 
42 
44 
43 

39 
37 
34 
26 
25 
25 

19 
19 
24 
29 
34 
32 

26 
31 
34 
34 
32 
34 

39 
33 

t'-' 
0 
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COLORADO RIVER NEAR CISCO, UTAH--Continued 

Chemical analyses, in pa~ts per million, water year October 1929 to September 1930 
Mean Sus- Specif'ic Mag- Po- Dissolved solids 
dis- pended conduct- Sill- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Flue- Ni- Bo- Parts Tons Tons 

Date of collection charge matter ance ca (Fe) cium sium dium slum bonate f'ate ride ride trate rate per per per 

(cf's) 
(per- (K X 1011 (S102 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) (N03 ) (B03 ) mil- acre- day 
cent) at 25°C.) lion .foot 

Oct. 1-3, 5-10, 1929 7,310 14 0.06 82 38 98 4.E 160 340 61 6.5 0.3 723 0.98 14,30( 
Oct. ll-15,17-2o---- 7,240 16 .1~ 90 39 103 3.E 167 364 62· 6.5 .3 767 1.04 15,00( 
Oct. 21-31--------- 5,250 L6 .08 95 49 127 3.'1 185 423 82 11 .3 898 1.22 12,70( 
Nov. 

1-10 ___ ..:, _____ 
5,090 14 .08 100 50 135 3.~ 192 445 85 12 .3 939 . 1.28 12,90( 

Nov. 11-20 --------- 4,610 13 .06 106 51 152 6.6 207 463 104 10 .3 1,010 1.37 12,5~~ 
Nov. 21-30 --------- 4,120 15 .08 109 52 151 5.0 219 461 104 13 .6 1,020 1.38 11,30 

Dec. 1-10 --------- 3,920 15 .06 107 52 155 5.1 215 468 107 14 .7 1,030 1.40 10,90( 
Dec. 11-12, 16-20--- 3,570 14 .08 109 50 159 5.3 215 469 110 13 .7 1,040 1.41 9,97C 
Dec. 21-31 --------- 2,760 14 .08 127 61 215 6.1 246 544 180 16 .4 1,280 1.75 9 ,56C 
Jan. 1-10, 1930---- 2,720 13 .07 115 56 186 7.0 226 498 152 12 .6 1.,150 1.56 7 ,79C 
Jan. 11-13, 18-20--- 2,400 17 .07 118 60 193 9.3 227 525 156 13 .4 1,200" 1.64 8,44C 
Jan. 21-31 --------- 1,990 14 .08 116 56 189 7.4 228 493 151 14 .4 1,150 1.57 6,19C 

Feb. 1-10 --------- 3,390 . 15 .09 105 51 168 6.4 213 447 134 12 .6 1,040 1.42 . 9,54( 
Feb. 11-19 --------- 3,800 13 .04 100 50 172 6.7 201 1:73 122 11 .6 1,050 1.42 10,70C 
Feb.· 20-28 --------- 4,010 10 .05 101 52 178 6.1 202 509 109 10. .6 1,080 1.46 11,600 
Mar. 1-10 --------- 3,230 10 .05 111 53 191 6.7 214 521 140 10 .6 1,150 1.56 10,00( 
Mar. 11-20 --------- 3,2~0 10 .11 102 52 174 3.5 208 472 133 11 .5· 1,060 1.44 9,41( 
Mar. 21-31 --------- 3,350 6.4 .05 99 46 153 8.2 205 407 123 9.1 .6 953 1.30 8,61C 

Apr. 1-8,10 ------- 7,320 13 .08 89 41 130 6.6 200 348 106 8.2 .5 840 1.14 16 .soc: 
Apr. 11-20 --------- 18,600 13 .08 54 15 35 5.6 160 109 24 4.1 .2 339 .46 _17_,100 
Apr. 21-30 --------- 20,400 13 .09 51 14 35 5.6 . 140 116 25 3.0 .2 332 .45 18,300 
May 1-10 --------- 16,400 13 .09 48 15 37 4.6 128 114 28 3.4 .7 326 .44 14,40( 
May 11-20 --------- 10,800 14 .• 06 61 23 63 5.0 140 201 45 5.6 .7 487 .66 14,20( 
May 21-31 --------- 22,600 17 .38 49 17 30 4.0 130 113 23 2.4 .2 320 .44 19,50( 

June 1-10 ---~----- 29,100 14 .40 41 13 28 3.0 104 100 20 2.4 .2 273 .37 21,400 
June 11-20 --------- 30,500 11 .08 43 11 25 2.4 118 84 17 2.1 .1 254 .35 20,90( 
June 21-30 ------·-- 18,500 11 .08 53 16 41 2.6 124 136 27 3.6. .2 351 .48 17,500 
July 1-3, 5-10~---- 7,530 13 .02 63 25 78 3.5 127 233 59 6.5 .7 544 .74 11,000 
July 11-20 --------- 6,830 15 .12 91 34 105 4.8 159 346 72 8.0 .8 754 1.03 13,900 
July 21-23, 25-31--- 6,890 13 .06 98 38 110 3.8 174 378 70 9.0 1.2 806 1.10 15,000 

Aug. 1-10 --------- 9,760 20 .20 114 34 107 5.1 186 405 56 3.9 .8 837 1.14 22,000 
Aug. 11-20 --------- 11,500 14 .10 114 32 91 4.6 204 361 48 3.1 .5 768 1.04 23,800 
Aug. 21-31 --------- 4,720 14 .06 98 43 130 4.0 177 414 84 11 .3 885 1.20 11,300 
Sept. 2-6, 8-10----- 3,480 14 ~06 128 59 204 5.1 196 598 147 21 .3 1,270 1.73 11,900 
Sept .11-20 --------- 3,220 14 .06 134 64 193 4.8 194 653 119 20 .3 1,300 1.76 11,300 
Sept. 21~3o--------- 3,450 15 .08 158 68 225 4.2 222 743 138 26 .5 1,490 2.02 13,800 

Average 14 0.10 94 41 127 5.1 184 383 90 9.6 -- ~~; 1.16 
Weighted averacre 8 420 14 0.14 73 28 80 4.4 156 254 55 6.1 o:a1. 1~ .!'inn 

Hardness 
as caco., 

Non-
To,tal carbon-

ate 

360 230 
385 248 
438 287 
455 "298 
474 304 
486 306 

481 305 
478 302 
568 366 
518 332 
541 355 
520 333 

472 297 
455 290 
466 300 
495 320 
468 298 
436 268 

390 226 
196" 66 
185 70 
182 76 
246 132 
192 86 

156 71 
152 56 
198 97 
260 156 
367 236 
400 258 

424 272 
416 249 
422 276 
562 402 
598 438 
674 492 

403 252 
?Q'7 l~Q 

Per-
cent 

sodium 

37 
37 
38 
39 
41 
40 

41 
42 
45 
43 
43 
44 

43 
45 
45 
45 
44 
43 

41 
27 
28 
30 
35 
25 

27 
26 
31 
39 
38 
37 

35 
32 
40 
44 
41 
42 

40 
36 1\) .... 



Date or collection 

Oc 
')c 

Oc 
No 
No 
No 

De 
De 
De 
Ja 
Jan 
Jan 

Fe 
Fe 
Fe 
Ma 
Ma 
Ma 

Ap 
Ap 
Ap 
Ha 
Ma 
Ma 

Jun 
Jun 
Jun 
Jul 
Jul 
Jul 

Aug 
Aug 
Aug 
Se 
Se 
se 

• 1-10, 1930 -------
• 11-20 -----------
• 21-31 -----------
• 1-10 ------------
• 11-20 -·----------
• 21-30 -----------

• 1-10 ------------
• 11-20 -----------
• 21-31 -----------
• 1-3, 5-10, 1931 --
• 11-20 -----------
• 21-31 -----------

• 1-10 ------------
• 11-19 -----------
• 21-28 -----------
• 1-3, 5-10--------
• 11-20 -----------
• 21-31 -----------

• 1-2, 5-10--------
• 11-ZO -----------
• 21-24,26-27,29-30 
1-10-------------
11-20 ------------
21-31 ------------

e 1-10 ____ ...; _______ 

e 11-20 -----------
e 21-27 ,· 29-30 -:-----
'f 1-3, 6-lo--------
'/ 11-13, 15-20 -----
'{ 21, 23-31--------

• 1-6, 8-10 -------
• 11-20 -----------
• 21-31 -----------
t. 1-10 -----------
t. 11-20 ----------
t. 21-30 ----------
verage 
eigb.ted average 

Mean Sus-
dis- pended 
charge matter 

(per-· 
(era) cent) 

4,400 
3,790 
3,260 
2,910 
3,010 
2,790 

2,540 
2,560 
1,920 
2,000 
2,300 
2,300 

2,880 
2,910 
2,440 
2,260 
2,409 
2,510 

2,210 
3,720 
4,710 
6,410 
8,920 

11,200 

15,400 
11,600 

7,§1Q 
.6,440 
2,090 
1,450 

2,400 
1,180 

974 
1,060 
1,380 
4,540 

3,960 

~ ·" 

COLORADO RIVER NEAR CISCO, UTAH--Continued 

Chemical analyses, in parts per million, water year October 1930 to September 1931 

Spe~ific Mag- Po- Dissolved solids Hardness 
conduct- Sili- Iron Cal- ne- So- tas- Bicar- Sul- Chlo- Flue- Ni- Bo- Parts Tons 

as CaC03 

ance ca (Fe) cium sium 
Tons 

dium sium bonate fate ride ride trate rate 
(K X 106 (Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F)· (N03 ) (B03 ) 

per per .per Non-

at 25°C.) 
mil- acre- day Total carbon-
lion foot ate 

15 c.oa 153 62 187 3.8 217 670 105 30 0.5 1,330 - 1.81 15,800 637 459 

22 .04 132 59 186 5.3 215 591 121 32 .9 1,25C 1.71 12,800 572 396 
25 .04 132 66 194 4.8 219 605 130 34 .9 1,30( 1.77 .11,400 601 422 
18 .04 136 68 207 5.1 226 636 137 40 .9 1·,36( 1.85 10,700 619 434 
19 .06 138 70 215 ~.0 229 660 136 39 .9 1,40( 1.90 11,300 632 445 
20 .08 139 67 217 8.7 237 646 147 40 .7 1,40C 1.91 10,500 622 428 

; 

20 .06 145 67 221 6.7 254 650 154 31 .5 1,42C 1.93 9,730 638 430 
17 .06 137 64 219 6.6 245 617 152 32 .4 1,36C 1.86 9,420 605 404 
19 ~06 148 72 262 6.6 269 689 197 34 .3 ::!..,56C 2.12 8,080 666 445 
17 .08 140 67 249 6.7 263 626 194 38 .3 1,47( 2.00 7,910 62!3 410 
15 .06· 138 61 225 3.7 246 588 174 31 " •"- 1,36( 1.85 8,420 596 394 
7.6 .06 130 60 222 3.5 241 561 179 30 .2 l,31C 1.78 8,140 571 374 

6.8 .08 122 50 217 3.4 220 575 158 27 .2 1,28( 1.74 9,930 551 370 
8.0 .06 118 62 229 3.5 211 608 159 27 .3 1,32( 1.79 10,300 550 076 

17 .08 118 61 220 3.5 223 5~1 164 33 .2 1,29( 1.75 8,470 546 362 
14 .08 120 58 231 5.1 221 547 196 29 .2 1,31( 1.78 7,980 538. 357 
14 .08 116 54 215 5.6 216 515 182 23 .8 1,23( 1.67 7,9?0 512 334 
15 .08 109 51 200 . 5.6 206 486 :i68 21 .9 1,16( 1.57 7,830 482 312 

13 .08 110 53 212 5.4 201 496 186 19 .7 1,190 1.62 7,110 492 328 
9.8 .10 90 39 146 5.0 178 359 123 17 .4 877 1.19 8,800 385 239 

12 .06 86 33 123 3.5 178 324 89 15 .2 773 1.05 9,820 350 204 
11 .08 82 31 104 2.6 178 283 79 14 .3 694 -?4 12,0CO 332 186 

11 .06 72 25 80 2.9 168 221 61 11 .3 567 .'?7 13,600 282 145 
14 .oa 131 19. 54 3.2 141 168 40 4.4 .4 433 .59 13,100 230 114 

8.6 .08 48 15 40 2.6 125 121 30 3.5 .3 33C .45 13,700 182 79 

10 .04 85 35 106 4.5 145 33€ 78 10 .4 73€ 1.00 23,000 356 237 

9.6 .04 58 17 49 3.4 124 159 36 4.9 .2 392 .54 8,170 . 214 113 

9.4 .04 66 24 80 3.8 126 236 60 7.8 .3 549 .75 9,540 263 160 

10 .04 123 57 209 6.9 174 597 159 20 .2 1,27() 1.72 7,150 542 399 

15 .08 166 86 2~9 8.2 203 917 203 20 .2 1,82C 2.47 7,110 768 593 

14 .14 186 68 250 7.9 211 820 162 14 .2 1,65C 2.24 10,700' 744 570 

12 .04 170 88-- 312 7.5 203 936 222 29 .2 1,88C 2.55 5,970 786 €20 

9.8 .12 210 99 371 7.4 196 1,170·· 241 36 .4 2,24C 3.05 5,880 931 770 

-9.8 .18 221 108 398 9.3 219 1,220 2'79 35 .4 2,39( 3.25 6,820 996 816 

10 .13 220 115 363 9.1 224 1,190 260 35 .2 . 2, 31( 3.14 8,600 1,020 838 

a.o .10 165 57 205 5.4 213 692 141 10 .2 1,39( 1.89 17,000, .646 472 

14 0.07 1~!::! 58 203 5.3 ~~~- ~~g 148 24 l;~~g i:~§ 558 390 
13 0.07 102 43 147 4.4 107 18 -- 10,100 432 282 

• ~ 

Per-
cent 

sodium 

39 
41 
41 
·12 
42 
42 

43 
44 
46 

.45 
45 
46 

46 
47 
47 
48 
47 
47 

48 
45 
43 
40 
38 
33 

32 
39 
33 
39 
45 
46 

42 
46 
46 
46 
43 
41 

44 
42 

~ 
~ 
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COLORADO RIVER NEAR CISCO, UTAH--Continued 

Chemical analyses, in parts per million, water year October 1931 to September 1932 
--

Mean ·Sus- Specific Mag- Po- Dissolved solids 
dis- pended conduct- Slli- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Nl- Bo- Parts Tons Tons 

Date of collection charge matter ance ca (Fe) clum slum dlum shim bonate fate ride ride trate rate per per per 
(per- (K X 108 (S102 ) (Ca) (Mg) (Na) (K) (HG03) (S0 4 ) (Cl) (F) (NO.,) (BO.,) mil- acre- day 

(cfs} cent) at 25°C.) lion foot 

Oct. 1-10, 1931 ---- 4,320 14 0.21 163 57 196 5.3 205 677 133 12 0.2 1,360 1.35 15,800 
Oct. 11-20--------- 2,890 14 .06 147 67 208 5.3: 197 691 143 16 .2 1,340 1.89 10,800 . Oct. 21-31--------- 3,000 13 .06 154 68 209 5.8 246 696 133 16 .3 1,420 1.93 11,400 Nov. 1-10---------- 2,820 12 .06 139 64 •210 5.3 225 637 144 15 .2 1,340 1.82 10,200 Nov. 11-20--------- 3,110 15 .08 137 59 202 5.0 222 623 134 15 .2 1,300 1.77 10,900 Nov. 21-30--------- 2,480 15 .10 143 69 227 5.8. 246 689 148 20 .2 1,440 1.96 9,620 

Dec. 1-10---------- 2,200 14 .06 149 68 246 5.9 253 681 184 20 .3 1,490 2.03 8,860 
Dec. 11-20--------- 1,790 15 .06 153 71 242 6.1 266 690 174 20 •. 1 1,500 2.04 7,240 
Dec. 21-31--------- 2,350 15 .04 133 62 209 5.3" 233 588 158 19 .1 1,300 1.77 8,260 
Jan. 1-10, 1932 ---- 2,020 13 .06 133 63 223 5.1 237 612 164 23 .2 1,350 1.84 7,360 
Jan. 11-20--------- 2,020 12 .04 127 61 210 3.0 236 572 159 18 .3 1,280 L74 6,970 
Jan. 21-31--------- 1,690 14 .04 131 64 222 4.2 241 596 169 20 .3 1,340 1.82 6,100 

Feb. 1-10---------- 2,180 11 .04 117 55 197 4.5 218 524 152 16 .1 1,180 1.61 6,960 
Feb. 11-20--------- 3,390 11 .06 113 51 184 4.3 193 552 106 15 .1 1,130 1.54 10,300 
Feb. 21-29 --------- 3,740 9 .~ .06 114 54 192 3.7 202 554 119 14 .2 1,160 1.58 11,700 
Mar. 1-10---------- 3,110 12 .10 116 55 189 3.5 215 543 126 15 .1 1,170 1.59 9,750 
Mar. 11-20 --------- 2,730 12 .10 113 56 194 4.2 213 534 139 16 .1 1,170 1.60 8,960 
Mar. 21-:31--------- 3,590 11· .10 106 47. 165 4.0 204 448 126 12 .1 1,020 1.39 9,870 

Apr. 1-10---------- 6,700 16 .10 95 38 128 4.8 202 347 99 9.6 .1 837 1.14 15,100 
Apr. 11-20--------- 14,500 17 .12 74 .. 24 69 4.3 180 199 51 6.5 .1 534 .73 20,900 
Apr. 21-30--------- 15,600 14 .10 61 20 58 4.0 157 175 33 5.0 .1 448 .51 18,800 
May 1-10----------- 20,900 15 .10 59 20 48 4.2 159 I 54 30 5.1 .1 414 .56 23,300 
May 11-20 ---------- 40,200 15. .08 49 .13 26 2.1 154 83 14 3.6 .1 282 .38 30,500 
May 21-31 ---------- 39,000 14 .08 43 11 21 2.2 124 73 14 .2.2 .2 242 .33 25,500 

June 1-10 ---------- 25,300 13 .10 42 13 30 2.2 113 100 19 2.5 .2 278 .38 19,000 
June 11-20 --------- 29,700 9.E .10 42 11 24 4.5 110 90 15 2.2 .1 254 .35 20,300 
June 21-30 --------- · 30,100 11 .oe 41 12 25 3.5 105 90 18 2.2 .1 255 .35 20,700 
July 1-10---------- 18,300 13 .04 47 15 39 2.2 115 ~ 125 25 2.5 .1 325 .44 15,100 
July 11-20 --------- 12,800 13 .04 57 22 60 3.2 137 217 37 3.5 .3 490 .57 15,900 
July 21-31 --------- 5,840 12 • 04 83 31 96 4.4 154 301 71 5.5 .5 680 .92 . 112,500 

Aug. 2-10---------- 5,470 10 .08 100 38 107 3.8 171 382 52 8.2 .3 795 1.08 113,900 
Aug. 11-20--------- 2,710 8 .~ .10 127 57 181 4.5 189 591 120 12 .2 1~190 1.~ 8,730 
Aug. 21-31 --------- 5,090 13 .38 167 59 191 5.6 205 729 106 11 .2 1,380 1.88 9,000 
Sept. 1-10--------- 3,470 9.E .12 132 57 175 3.8 205 595 109 12 .3 1,200 1.63 p,700 
Sept. 11-20 -------- 2,060 9.:2 .14 154 76 239 4.6 209 789 158 16 .2 1,550 2.11 8,610 
Sept. 21-30 -------- 2,160 14 .10 185 90 273 5.1 219 952 168 22 ...3. 1 820 2.47 llo 600 

Average -- 13 0.09 !no 47 153 4.3 193 469 104 12 - l,g!8 1.37 
Weighted average 9 210 13 0.09 69 25 72 3.S lS? ?~A 4R n.n 0. 73 13.400 

Hardness 
as caco., 

Non-
Total carbon-

ate 

642 474 
642 481 
664 462 
610 426 
584 402 
640 439 

652 444 
674 456 
587 396 
591 397 
568 374 
590 392 

518 340 
492 334 
506 341 
516 340 
512 338 
458 291 

393 228 
283 136 
234 105 
229 98 
175 50 
152 51 

158 56 
150 50 
152 55 
179 84 
258 145 
335 208 

405 256 
552 396 
660 490 
564 396 
697 526 
832 652 

~~~ ng 

Per-
cent 

sodium 

40 
41 
40 
43 
43 
43 

45 
44 
43 
45 
44 
45 

45 
45 
45 
44 
45 
44 

41 
34 
34 
31 
24 
23 

29 
25 
26 
32 
33 
38 

36 
41 
38 
40 
4:3 
41 

~~ "' w 



Mean Sus-
dis- pended 

Date of collection charge matter 

(cfs) 
(per-
cent) 

Oct. 1-10, 1932------ 2,453 
Oct. 11-20 ---------- 2,585 
Oct. 21-31 ---------- 3,084 
Nov. 1-10 ------·----- 3,108 
No·1. 11-20 ---------- 3,027 
Nov. 21-30 ---------- 2,900 

Dec. 1,3-10 ------'--- 2, 752 
Dec. 11-20 ---------- 1,959 
Dec. 21-29, 31------- 1,800 
Jan. 1-10, 1933------ 1,8oo-
Jan. 11-20 ---------- 2,300 
Jan. 21-24, 31------- 2,332 

Peb. 2-10 ----------- 2,258 
Peb. 11-19 ---------- 2,180 
Feb. 20-28 ---------- 2,384 
t'lar. 1-10 ----------- 2,980 
t'lar. 11-20 ------'---- 3,161 
11ar. 21-31 ---------- 2,512. 

f\pr. 1-10 ----------- 3,514 
i\pr. 11-20 ---------- 2,614 
i\pr. 21-30 ---------- 2,942 
r'!ay 1-10 ------------ 5,332 
t'lay 11-20 ----------- 6,308 
t'lay 21-31 -----:----- 26,540 

June 1-10 ----------- 40,880 
June 11-20 --------- 37,610 
June 21-30 --------·- 22,530 
July 1-10 ----------- 11,020 
July 11-20 ---------- 7,060 
July 21-31 ---------- 2,813 

~ug. 1-10 ----------- 3,487 
~ug •. 11-2~---------- 2,248 
~u~. 21-31----------- 1,545 
:lept. 1-10 ---------- 1,539 
:lept. 11-20---------- 2,923 
~ept. 21-30 --------- 3,385 

Average 
Weighted average 6,400 

" 

COLORADO RIVER NEAR CISCO, UTAH--Continued 

Chemical analy~es, in parts per million, water year October 1932 to September 1933 

Dissolved solids Hardness Specific Mag- Po- as CaC03 ~onduct- Sili- Iron Cal-· ne- So- tas- Bicar- Sul- Chlo- Fluo- Ni- Bo- Parts II Tons Tons 
ance ca (Fe) cium sium dium sium bonate fate ride ride trate rate per per per Non-

(K X 106 ( Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) (N03) (B03) mil- acre- day Total carbon-
at 25°C,) lion foot ate 

13 0.10 162 82 242 5.6 22dl' 835 148 ...,. 18 0.4 1,610 2.20 10,700 742 561 
13 .10 159 78 242 5.1 233 802 149 -- 19 .4 1,580 2.15 11,000 718 526 
12 .12 156 .73 218 5.1 235 760 126 -- 18 .4 1,480 ~.02 12,300 : 690 497 
16 .03 147 63 .193 5.4 232 654 117 -- 19 .5 1,330 1.81 11,100 ! 626 436 
17 .08 136 64 '190 7.2 227 602 134 - 11 .5 1,270 1.73 10,400 602 416 
17 .08 135 64 181 8.0 227 605 130 - 11 .6 1,260 1.72 9,880 ·. 600 414 

16 .08 131 65 190 7.4 221 617 132 -- 8.6 .6 1,280 1.74 9,48o 594 414 
18 .08 152 74 232 11 243 687 182 -- 16 .5 1,490 2.03 7,870 684 485 
11 .08 148 71 233 5.9 258 648 186 - 16 .2 1,450 1.97 7,020 662 450 
10 .08 !140 69 224 5.1 252 628 176 -- 15 .3 1,390 1.89 6,740 633 426 
9.2 .08 132 64 207 4.8 242 579 168 -- 15 .2 1,300 1.77 8,060 592 394 

11 .16 126 60 199 8.0 225 556 154 -- 16 .3 1,240 1.69 7,800 561 376 

9.2 .10 129 63 216 6.1 235 591 166 -- 16 -.3 1,310 1.78 7,960 581 388 
13 .08 129 61 220 5.4 240 565 178 -- 16 .4 1,310 1.78 7,680 573 376 
11 .10 114 55 200 5.0 218 501 168 -- 13 .3 1,170 1.60 7,550 510 332 
12 .10 109 53 196 4.8 194 532 136 -- 13 .3 1,1q0 1.57 9,260 490 331 
9.6 .06 108 50 180 4.8 205 482 135 - 14 .4 1,080 1.47 9,200 475 307 

11 .04 108 53 197 5.0 205 503 157 -- 14 .5 1,150 1.56 7,760 488 320 

. 9.4 .08 88 38 134 4.3 178 358 104 - 9.0 • 4 832 1.13 . 7,860 376 230 
16 .08 104 47 169 5.9 192 459 129 o.o 12 .3 1,040 1.41 7,300 453 296 
16 .08 100 45 155 5.1 186 441 110 .o 11 .4 975 .1.33 7,750 434 282 
18 .08 82 34 107 4.8 170 324 70 .o 10 .2 734 1.00 10,600 344 205 
23 .08 78 33 106 4.6 172 303 72 .o 9.0 •4 713 .97 12,100 330 189 
16 .21 45 11 28 2.7 120 87 17 .1 2.7 .2 269 .37 19,400 158 59 

9.6 .08 41 8.5 17 3.0 109 62 10 .5 2.2 .1 207 .28 22,700 138 48 
7.6 .12 39 8.3 19 2.4 97 68 11 .4 1.8 .2 205 .28 20,900 132 52 
7.8 .10 43 12 29 2.6 98 102 21 .4 2.2 .3 268 .36 16,.100 157 76 
8.8 .06 62 20 59 3.0 110 204 38 .4 3.9 .3 453 .62 13,500 236 146 

17 .12 76 29 80 3.5 140 274 59 .6 5.3 .. 2 614 .84 11,700 308 194 
16 .17 106 49 151 3.5 163 475 104 .8 11 .1 997 1.36 7,570 466 332 

19 .10 140 55 189 4.8 193 599 139 1.2 9.8 .2 1,250 1.70 11,700 576 418 
13 .08 148 70 201 5.1 193 734 119 .1 16· .5 1,400 1. 91 8,500 658 500 
6.2 .06 181 97 283 6.9 203 998 164 .4 24 .4 1,860 2.53 _7,740 850 684 
7.0 .08 183 102 298 5.9 200 lp!D 116 .4 24 ~4 1,940_ 2.64 8,040 876 712 

19 .06 177 86 244 7.2 214 '875. 157 • 4 22 .4 1, 690 . 2.30 13,300 795 620 
17 .12 165 71 200 8.5 207 766 119 .6 12 .8. 1,460 ..1.~ _13,~00 '; 704 .-534' 

13 0.09 119 55 173 5.4 196 537 121 -- 13 --- ~,130 1.54 -- 523 362 
12 0.11 75 29 86 3.8 144 273 59 -- 6.6 - 616 0.84 10,600 306 188-

~ 
~ ~-

Per-
cent 

sodium 

41 
42 
41 
39 
40 
39 

41 
42 
43 
43 
43 
43 

44 
45 
46 
46 
45 
46 

'43 
44 
43 
40 
41 
27 

2l 
23 
28 
35 
36 
41 

41 
39 
42 
42 
40 
38 

·-41 
38 

I\) 

""' 



Date of' collection 

M 
M 

J 

A 
A 
A 
s 
8 
s 

w 

ct. 1-10, 1933 -----
ct. J.l-20----------
ct. 21-31----------
ov. 1-10-----------
ov. 11-20----------
ov.- 21-30----------

ec. 1,3-10---------
ec. 11-20----------
ec. 21-29, 31 ------
~. 1-8, 10, 1934---
e.n. 11-20----------
~. 21-31----------

eb. 1-10-----------
Bb. 11-14, 16-20 ---
Bb. 21-28----------
ar. 1-10-----------
ar. 11-16, 18-2Q----
ar. 21-31------~--

pr. 1-10 ----------
pr. 11-20----------
pr. 21-30----------
ay 1-10 -----------
~y 11-20-----------
ay 21-31-----------

~e 1~10-----------
~e 11-20----------
~e 21-30----------
~y 1-10-----------
~y 11-20----------
~1y 21-31----------

~· 1-10-----------
~· 11-20----------
~· 21-31----------
ept. 1-10----------
apt. 11-20---------
apt. _ 21-30---------

verage 
eighted average 

, 

Mean Sus-
dis- pended 
charge matter 

(cfs} 
(per-
cent) 

2,960 
2,670 
2,240 
2,550 
2,580 
2,540 

2,460 
2,540 
2,490 
2,470 
2,160 
2,210 

2,200 
2,190 
2,410 
2,290 
2,270 
2,100 

2,040 
3,520 
s,8ao 
8,790 

14,000 
10,100 

7,770 
3,440 
1,950 
1.,280 

826 
1,060 

869 
1,040 
1,130 

830 
1,030 
1,380 

3,070: 

# « , 

• 

COLORADO RIVER NEAR CISCO, UTAH--continued 

·Chemical analyses, in parts per million, water year October 1933 to September 1934 

Specif'ic Mag- Po- Dissolved solids 
conduct- Sili- Iron Cal- ne- So- tas- Blear- Sul- Chlo- F1uo- Ni- Bo- Parts Tons Tons 

ance ca (Fe) cium sium dium sium bonate !'ate ride ride trate rate per per per 
. (K X 1011 (Si02 ) (Ca) (Mg) (Na) (K) (HC03) (S0 4 ) (Cl) (F) (N03 ) (B03 ) mil- acre- day 
at 25°C,) lion .foot 

.--;:. 
20 0.12 153 75 211 5.8 204 751 134 0.4 14 0.6 1,460 1.99 11,700 
16 .14 153 76 203 5.8 207 756 123 .4 15 .6 1,450 1.97 10,400 
18 .10 161 83 230 4.5 229 807 141 .4 18 .6 1,580 2.14 9,530 
H .10 164 83 236 6.7 232 821 145 .s 17 .7 1,600 2.18 11,000 
13 .12 147 76 209 5.8 236 700 142 .4 14 .6 1,420 1.94 9,920 
19 .13 147 70 2l4 12 238 680 148 .2 17 .5 1,420 1.94 9, 770 

19 .13 140 70 212 14 236 660 150 .2 18 .6 1,400 1.90 9,370 
20 .14 139 66 211 13 233 636 150 .2 18 .6 1,370 1.86 9,380 
21 .12 141 70 218 13 240 649 164 .1 19 .6 1,410 1.92 9,500 
20 .14 126 64 207 13 222 610 148 .1 18 .5 1,320 1.79 8,780 
20 .04 l35 67 228 5.0 236 622 172 .4 17 .5 1,380 1.88 8,070 
19 .04 126 61 216 3.8 . 228 578 162 .2 17 .6 1,300 1.76 7,730 

17 .04 H!3 60 215 3.8 220 568 161 .2 15 .s 1,270 1.73 7,550 
16 .04 120 60 215 4.2 214 575 159 .2 17 .5 1,270 1.73 7,520 
15 .04 117 60 216 3.0 Zl6 567 155 .3 16 .5 1,260 1.71 8,170 
17 .as 113 56 202 3.7 208 533 154 .2 16 .6 1,200 1.63 ?,400 
16 .03 106 50 184 7.4 200 466 158 .3 11 .3 1,100 1.49 6,720 
15 .03 105 50 185 7.2 196" 471 15Q .3 12 .~ 1,100 1.49 6,230 

14 .03 109 53 197 7.2 196 515 158 .3 13 .5 1,160 1.58 6,410 
16 .04 97 44 160 6.7 179 441 116 .2 11 .3 980 1.33 9,470 
13 .06 68 26 81 4.6 136 247 62 .1 6.9 .2 576 .78 9,140 
-i2 .06 69 24 77 3.0 . 139 245 47 .3 6.0 .8 552 .75 13,100 
12 .08 47 14 39 1.9 105 130 26 .1 2.8 2.5 325 .44 12,300 
8.6 .04 54 19 ·ss 2.9 112 173 38 .3 4.0 .3 410 .56 11,200 

10 .06 68 24 70 3:~ 129 237 47 .1 5.4 .2 529 .72 lJ. ,100 
13 .08 86 38 124 4. 136 372 94 n 7.6 .3 807 1.10 7,500 •<-

4.4 .16 123 59 188 5.~ 163 596 133 .8 12 .4 1,200 1.63 6,330 
10 .04 147 77 246 4.~ 182 776 170 .5 19 .4 1,54C 2.09 5,320 
12 .04 177 102 330" 5.2 183 1,080 207 .6 27 .4 2,030 2.76 4,530 
10 .08 230 106 343 9.5 203 1,210 214 .o 23 .. 2,250 3.06 6,440 

9.0 .07 215 119 376 7.5 188 1,250 254 .1 29 .6 2,350 3.20 5,520 
15 .02 212. 120 410 9.6 211 1,190 338 .3 . 25 .3 2.~20_ 3.29 6,800 
14 .02 190 93 311 8.3 219 971 238 .4 20 .4 1,950 2.66 5,960 
16 .02 222 131 397 7.0 231 1,320 263 .3 28 .4 2,500 3.40 5,600 
16 .05 217 114 347 6.4 221 1,170 240 .3 25 .3 2,250 3.06 6,250 
15 .20 202 100 349 8.8 223 1,070 260 .3. 22 .9 2,140 2.91 7,960 

15 0.07 137 68 220 6.6 199 .679 156 0.3 16 0.5 1,400 1.90 
14 Q.07 105 48 154 5.4 172 474 109 -- lll -- 1,010 1.37 8,310 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

690 524 
694 526 
744 556 
751 561 
680 486 
655 460 

638 444 
618 428 
640 444 
578 396 
612 419 
566 3'/8 

554 373 
546 370 
538 362 
512 342 
470 306 
468 307 

490 330 
423 276 
276 165 
270 156 
175 89 
213 121 

268 162 
370 259 
550 416 
684 534 
861 711 

1,010 844 

1,030 872 
1,020 850 

856 677 
1,090 903 
1,010 830 

915 732 

622. 458 
460 318 

Per-
cent 

sodium 

40 
39 
40 
40 
40 
41 

41 
42 
42 
43 
44 
45 

46 
46 
46 
46 
45 
46 

46 
45 
38 
38 
32 
36 

36 
42 
42 
44 
45 
42 

44 
46 
44 
44 
43 
45 

43 
42 

"' (11 



Date of collection 

Oc 
Oc 
Oc 
No 
No 
No 

De 
De 
De 
Ja 
Ja 
Jan 

Fe 
Fe 
Fe 
I1a 
I"' ..a 
I1a 

Ap 
Ap 
Ap 
I1a 
I1a 

. I1a 

Jun 
Jun 
Jun, 
Jul 
Jul 
Jul 

·AU 
Aug 
Au 
Se 
se 
Se 

• 1-10, 1934-------
• 11-20 -----------
• 21-31------------
• 1-10 ------------
• 11-20 -----------
• 21-28, 30--------

• 1-7, 9-10--------
• 11, 12, 14-20----
• 21-31 -----------
• 1-10, 1935-------
• 11-12, 14-20 -----
• 21-31------------

• 1-10 ------------
• 11-19 -----------
• 20-28 -----------
• 1-10 ------------
• 11-20 -----------
• 21-31 -----------

• 1-10 ------------
• 11-20 -----------
• 21-30 -----------
1-10 -------------
11-20 -~----------
21-31 ------------

e 1-10 ------------
e 11-20 -----------
e 21-30 --------.---
'J 1-10 ------------
~ 11-20 -----------
1 21-31------------

• 1-10 ------------
•. 12-20 -----------
• 21-31 -----------
t. 1-10 -----------
t •. 11-2o-----------
t. 21-30 ----------

iTer age 
leighted average 

Mean Sus-
dis- pended 
charge matter 

(cfs) 
{per-
cent) 

1,450 
1,300 
1,310 
1,420 
1,74,0 
2,030 

1,'780 
2,310 
2,120 
1,910 
2,270 
2,000 

2,070 
1,910 
2,060 
2,040 
2,120 
2,130 

3,<14G 
4,060 
5,8!:30 
5,730 

11,200 
18,300 

25,800 
45,000 
28,400 
14,900 
10,200 

6,640 

4,230 
3,180 
3,150 
3,110 
2,8~0 
2,880 

6,466 

' 

COLORADO RIVER NEAR CISCO, UTAH--Continued 

Chemical analyses, in parts per million, water year October 1934 to September 1935 

Specific Mag- Po- Dissolved solids 
conduct- Sili- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 
ance ca (Fe) cium slum dium slum bonate fate ride ride trate rate per per per 

{K X 105 (S102 ) . {Ca) (Mg) (Na) {K) (HC03 ) (S0 4 ) (Cl) (F) (N03 ) {B03 ) mil- acre- day 
at 25°C.) lion foot 

9.8 0.11 171 82 285 6.7 216 837 228 0~6 18 0.6 1,740 2.37 6,830 
12 .15 178 89 327 9.6 223 934 258 .4 18 ~7 1,940 2.63 6,800 
15 .15 189 94 321 10 239 952 255 .1 22 .6 1,980. 2.69 6,990 
17 .19 202 100 339 9.6 251 1,040' 251 .2 25 .7 2,110 2.86 8,070 
15 .18 178 81 278 10 237 863 200 .3 20· .8 1,760 2.40 8,280 
17 .14 169 81 247 6.6 236 797 184 .6 20 .s 1,640 2.23 8,980 

18 .12 166 77 238 7.0 248 751 178 .5 26 .£> 1,580 2.15 7,610 
18 .16 150 68 222 6.4 237 658 178 .5 16 .7 1,430 1.95 8,940 
16 .12 133 64 217 7.0 224 615 159 .5 16 .5 1,340 1.82 7,660 
15 .14 136 63 210 6.1 218 605 171 .1 15 .9 1,330 1.81 6,850 
15 .05 124 59 209 4.5 212 580 159 .3 12 <= 1,270 1~-72 7,770 •'-' 
16 .04 146 70 239 4.8 238 681 186 .3 15 .3 1,480 2.01 7,960 

16 .05 126 60 204 4.6 218 564 160 .3 14 .3 1,260 1.71 7,020 
13 .02 128 61 217 4.8 221 583 170 .3· 15 n 1,300 1.77 6,710 ... 
14 .02 122 57. 209 4.8 216 543 170 .3 14 .2 1,240 1.69 6,900 
14 .03 121 58 211 5.1 215 54'L 170. .2 13 .3. 1,240 1.69 6,860 
18 .04 115 54 203 5.3 210 512 170 .3 11 .2 1,190 1.62 6,820 
1'7 .03 106 49 186 5.1 198 460 152 -~ 5.7 .2 1,0!;:10 1.47 6,210 

14 .03 106 43 177 6.6 202 422 155 .4 8.2 .2 1,030 1.40 9,590 
13 .04 101 42 179 5.4 195 436 140 .3 9.8 .2 1,020 1.39 11,200 
13 .03 82 29 98 4.3 178 269 78 .2 7.4 .2 669 .91 10,600 
13 .03 81 30 96 4.2 166 280 70 .2 7.3 .1 664 .90 10,300 
14 .05 67 21 56 3.7 159 178 38 ·.2 5.5 .2 462 .63 14,000 
18 .04 61 18 39 3.4 155 134 25 .1 3.9 .1 379 .52 18,700 

16 .16 47 13 26 2.7 119 90 16 .o 2.0 .1 271 .37 18,900 
13 .24 37 11 15 3.2 98 62 ll .o 1.5 .1 202 .27 24,500 
13 .02 44 11 25 1.9 117 82 16 .o 1.6 .1 252 .34 19,300 
12 .02 51 16 41 2.2 115 137 28 .1 2.8 .1 347 .47 14,000 
13 .06 66 22 61 3.0 134 206 43 .2 3·1 .2· 483 .66 13,300 
15 .02 88 31 88 3.5 153 315 60 .2 4.6 .2 681 .93 12,200 

9.8 .13 112 41 117 5.1 172 433 92 .5 5.:5 .2 901 1.23 10,300 
10 ;12 1"42 58 160 5.9 198 612 104 .6 7.7 .3 1,200 1.63 10,300 
11 .15 160 67 178 7.2 209 683 123 .3 13 .3 1,350 1.83 11,400 
14 .11 159 65 165 5.9 205 656. '117 .3 10 .3 1,290 1.76 10,900 
10 .08 158 71 169 4.5 196 674 123 .7 12 .4 1,320 1.79 10,000 

7.0 .12 165 76 247 6.1 205 837 153 .. 15 .4 1,610 2.19 12~ 500 

14 0.09 122 54 175. 5.5 195 529 13.3 0.3 12. 0.4 1,140 1.55 
14 .10 75 28 81 3.8 1"48 256 60 .2 5.5 .2 596 .81 10,400 

• 

" ~ ~ 

Hardness 
as CaC03 

Non-
Total carbon-

a-te 

764 597 
810 627 
858 '662 
915 'ho 
777 583 
755 562 

731 528 
654 460 
595 412 
598 420 
552. 378 
652 458 

561 382 
570 390 
539 362 
540 364 
509 337 
466 304 

442 276 
424 264 
324 178 
326 190 
254 123 
226 99 

171 74 
138 57 
155. 59 
194 ioo 
255 145 
:547 222 

448 307 
593 "430 
675 504" 
664 496 
686 526 
724 556 

526 .. 366 
302 180 

Per-
cent 

sodium 

45 
46 
45 
44 
43 
41 

41 
42 
44 
43 
45 
44 

44 
45 
45 
46 
46 
46 
-. 

46 
47 
39 
39 
32 
27 

25 
19 
26 
31 
34 

. 35 

36 
37 
36 
35 
35 

A.2_ 

42 
36 

1\:) 
en 

/ 



Date of collection 

0 
0 
N1 
N, 
N' 

D 
D 
D 
J 
J 
J 

F 
p, 
F 
11 
l1a 
l1a 

A 
A 
A 
M 
11 
l1a 

J 
J 
J 
J 
J 
J 

A 
A 
A 
s 
s 
8 

t. 1-10, 1935------
t. 11-20 ----------
t. 21-31-"'"---------v. 1-10 _________ ..;._ 

¥. 11-20 ----------
v. 21-30 ----------

c. 1-10 -------~---
c. 11-20 ----------· 
c.. 21-31-----------· 
n. 1-5, 10, 1936 ---
n. 11-20 ----------
n. 21, 28, 30-31---

b. 1-10 ·-----------
b. 11-20 ----------
c. 21-29 -------.----
r. 1-10 -----------
r. 11-20 ----------
r .• 21-31-----------

r. 1.,-10 -----------
r. 11-20 ----------
['. 21-30 ----------
'f 1-10 ------------
y 11-20 ----------:-
'1 21-31 -----------

r..e 1-10 -----------ae 11-20 _____ ,: ____ 

ce 21-30 ----------
ly 1-10 -----------
ly 11-20 ----------
ly 21-31 ----:------

5· 1-10-----------
!!;· 11-20 ----------
?:• 21-31 ----------
pt. 1-10 ----------
pt. 11-20 ---------
;>t. 21-30----------

~verage 

feighted average 

a Residue by evaporation. 

, 

Mean Sus-
d.is- pended 
charge matter 

(cfs) 
(per-
cent) 

3,620 
2,670 
2,890 
3,230 
3,130 
2,820 

.2,590 
2,310 
2,100 
2,290 
2,:'120 
2,320 

2,640 
2,730 
2,640 
2,490 
2,850 
2,790 

2,360 
11,800 
25,400 
27,100 

"28,900 
35,200 

24,800 
23,500 
15,100 
8,060 
7,440 
4,400 

6,540 
4,810 
3,400 
3,720 
2,700 
2,030 

7,D42 

t ~ ,. 

COLORADO RIVER NEAR CISCO, UTAH--Continued 

Chemical analyses, in parts per million, water year October 1935 to September 1936 

Specific Mag- Po- Dissolved solids a 
conduct- S111- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 
ance ca (Fe) cium slum dium slum bonate fate ride ride trate rate per per per 

(K x-1015 (5102) (Ca) (Mg) (Na) (K) (HC03) (504) (Cl) (F) (N03) ( B03) mil- acre- day 
at 25°C.) lion foot 

160 191 588 99 o.8 3.3 .0.2 1,240 1.88 12,100 
18:3 208 693 130 .6 5.5 .3 1,440 1.96 10,400 
18:3 226 702 124 .7 3.4 .3 1,460 1.99 11,400 
167 214 604 118 .6 1.8 .3 1,290 1.75 1!,200 
166 212 577 126 .5 f.C .3 1,250 1.70 10,600 
172 218 590 134 • 7 4.1 .f. . 1,300 1.78 9,990 

183 225 609 153 .6 5.3 .4. 1,350 1.85 9,520 
183 223 598 1B7 .7 5.2 .3 1,360 1.66 8,510 
201 249 661 194 .7 5.4 .3 1,540 2.09 8,730 
182 228 562 161 .2 15 .3 1,330 1.81 8,230 
1'Z4 215 538 152 .2 13 .3 1,270 1.'73 '1 ,960 
151, - - -- - -- - 1,060 l.H 6,640 

174 .212 527 156 .. 2 13 .3 ::.,250 1.71 9,940 
169 207 509 150 .2 12 .3 1,210 1.64 8,900 
170 219 5{0 147 - 12 - 1,270 1.73 9,070 
158 215 482 146 - 8.£1 - 1,170 1.59 7,860 
146 205 428 132 -- 7.6 -- 1,050 1.43 . 8,110 
147 205 435 133 - 9.8 -- 1,060 1.4.5 8,010 

163 -- -- -- -- -- -- 1,160 1.57 7,350 
118 -- -- - - -- -- 304 LOS 25,600 

45.6 -- -- - -- -- -- 295 .40 20,200 
41.3 -- - - -- - - 268 .36 19,600 
39.2 -- -- - -- -- 253 .34 19,700 
34.6 224 .30 21,300 

45 - - - -- -- -- 282 .36 18,900 
41.1 -- -- - -- -- - 266 .36 18,900 
56.4 - - - -- -- -- 360 .49 14,700 
82.4 - - - -- -- -- 544 .74 11,800 

116 -- - - - - -· 810 1.10 16,300 
133 - - - - - - 948 1.29 11,300 

117 - - - - - - 858 1.17 15,200 
120 -- - - - - - 370 1.18 11,300 
154. -- - - -- -- -- 1,150 1.57 10,600 
170 - - - -- - - 1,320 1.79 13,200 
18:3 - - -- - -- - 1,400 1.91 .10,200 
209 - - - - - - 1,500 2.04 8,220 

-- -- - - - - - 1,010 1.37 
-- -- - -- - -- - 568 .77 12,200 

Hardness 
as CaC03 

Non-
Total carbon-

a·te 

Per-
cent 

sodium 

~ 
'I 
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COLORApo RIVER.NEAR CISCO, UTAH--Continued 

Mean discharge and dissolved solids October 1936 to September 1938 

Date 

Oct. l-10,193s----
Oct. ll-20 -------
Oct. 21-31 -------
Nov. l-10 --------
Nov. ll-20 -------
lJov. 21-30 _____ ..;_ 

Dec. 1-10 __ .;_ _____ 

Dec. ll-20 -------
Dec. 21.-31 -------
Jan. 1-10,193?----
Jan. li-20 -------
Jan. 21-31 -------

Fob. 1-10 ------"':'-
Feb. ll-20 ~----·-
Feb. 21-28 -------
Mar. 1-3, 5-lD-----
l"l'lr. 11·-20 -------
Mar. 21 -31 -------

Apr. 1-10 -------':"' 
Apr. 11-20 -------
Apr. 21-3D -------
May 1-10 ---------
May 11-20 --------
May 21-31 --------

June 1-10 --------
June ll-20 -------
June 21-30 -------
July 1-10 --------
July n:..2o -------
July 21.-31 -------
Aug. 1-10 --------
Aug. ll-20 -------
Au::;. 21-31 .;_ ______ 
Sept. 1-·10 -------
Sept. 11-20 ------
Sept. 2]-30 ------
Weighted average 

October 1936 to 
September 1937 

Mean 
dis

charge 

(cfs) 

2,420 
2,380 
2,820 
3,120 
2,950 
2,630 

2,300 
2,470 
2,170 
J.,580 
1,300 
1,300 

2,200 
2,200 
2,200 
~~ ,190 
3,450 
2,960 

2,940 
10,900 
15,100 
18,800 
3ti,,700 
24,600 

17,800 
13,000 
13,300 

8,160 
8,910 
3,440 

2,800 
1,650 
2,ll0 
3,420 
1,920 
1,830 

6,383 

Dis
solveda 
solids 
(ppm) 

1,580 
1,520 
1,530. 
1,400 
1,270 
1,280 

1,450 
1,4'70 
1,310 
1,440 
1,4:90 
1,440 

1,210 
1,150 
l,llO 
1,060 
1,120 
l,llO 

1,090 
770 
43}. 
370 
279 
288 

350 
439 
589 
626 
877 

1,180 

1,320 
1,670 
1,900 
1,490 
1,630 
1,860 

690 

a Residue by evaporation. 

Date 

!Oct. 1-10 ,·1937 ----
Oct. 11-20--------
Oct. 21-31--------
•Nov. 1-10--------_; 
Nov. 11-20------'--
N.o.v. ?l-30--------

bee. 1-10---------
Dec. 11-20--------
Dec. 21-31--------
Jan. 1-10, 1938---
Jan. 11-20--------
Jan. 21-31--:-------

Feb. 1-10---------
Feb. 11-19--------
Feb. 21-38--------
Mar. 1-3, 5-10----
Mar. 11-20--------
Mar. 21-31--------

Apr. 1-10---------
Apr. 11-20--------
Apr.·21-30--------
May 1-10----------
May 11-20---------
May 21-31---------

June 1-10---------
June 11-20--------
.June 21-30--------
July 1-10---------
July 11-20--------
July 21-31--------

Aug. 1-10---------
Aug. 11-20--------
Aug. 21-31--------
,Sept. 1-10---~----
Sept. 11-20-------
Sept. 21-30-------

Weighted aver~ge: 

October 1937 to 
September 1938 

Mean Dis-
dis- solved 

charge solids 
(cfs) (ppm) 

2,~50 1,670 
3,290 1,490 
3.,210 l,Z·lO 
3,140 1,~20 
3,040 1,270 
2,930 1,170 

2,740 1,260 
3,290 1,210 
2,280 1,500 

·2,460 1,380 
2,580 1,330 
2,270 1,400 

2,430 1,320 
2,850 1,280· 
2.300 1,330 
4~560 1,310. 
3,720 1,210 
4,170 1,120 

3,770 1,150 
11,400 722 
31., 200 366 
23,200 336 
26,700 323 
:33,900 289 

48,600 236 
37',400 267 
35,200 280 
20,100 345 
10,200 . 573 

6,200 750 

4,000 1,190 
:5,880 1;190 
2,120 1,550 
7,100 1,160 
6,840 980 
3,920 1,150 

10,250 546. 

a 
~ 

r 



Date of collection 

O.::t. 1-·10, 1932· --------1 ' 

Oct. 11-20-------------
0ct. 21-31------------
No-;. 1-10-------------
Nov. 11-20---~--------
Ro~. 21-30-------------

De~. 1-10-------------
Dec. 11-20------------
Dec. 21-25, 29-31------
Jan. 1-10, 1939 -------
Jan. 11-20------------
Jan. 21-31-------------

Feb. 1-10-------------
Feb. 11-20------------
Feb. 21-20------------
Mar. 1-6, 8, lD--------
Mar. 11-20------------
Mar. 21-31-------------

Apr. 1-8, 10 ----------
Apr. E-20 ------------
Apr. 21-30 ------------
Ma-y 1-3, 5-10 ---------
May 11-20-------------
May 21-31--------------

June 2-10-------------
June 11-20------------
J•!Jle 21-30------------
July 1-10-------------
J• . .tly 11-20------------
J~y 21-23, 25-31-------

Aver:1ge 
Weionted ave.ratie 

a Residue by evaporation. 

, 

Mean Sus-
dis- pended 
charge matter 

(cfs) 
(per-
cent) 

3,494 ! 
3,972 
3,281 
3,341 
3,568 
2,995 

3,18.3 
2,871 
2,599 
2,670 
2,655 
2,509 

2,525 
2,425 
2,556 
2,645 
3,339 
7,343 

8,716 
7,586 
9,652 

19,320 
18,860 
20,640 

21,300 
14,910 
7,508 
4,898 
2,700 
1,689 

2,555 
1,571 
1,282 
3,076 
4,307 
2,403 
-

5,873 

tl ,. 
• 

COLORADO RIVER NEAR CISCO, UTAH--Continued 

Chemical analyses, in parts per million, water year October 1938 to September 1939 

Specific 
conduct-

ance 
(K X 1011 

at 25°C.) 

191 
166 
171 
173 
165 
177 

171 
172 
190 
186 
1'/9 
174 

184 
1?9 
1?€ 
169 
159 
1~1 

95.8 
83.2 
75.2 
49.8 
46.l 
45.J. 

4'1.3 
55.5 
85.6 

109 
J.52 
207 

Hag-, I Po-
Sili-, Iron I Cal-, ne- So- tas-, Bicar-, ,Sul- I Chlo- rluo-, Ni- I Bo-

ca (Fe) cium sium dium sium bonate fate ride ride trate rate 
(Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) (N03) (803) 

-
-

16 I o.l6ll:41 I 
58 I 160 I lZ· I 230 I 571 

I 11"1 10.2 I 9.7 1 0.2 15 .16 130 61 174 !.3 220 568 :':.30 .3 10 .2 
2:?4 
215 
241 

228 

Tons 
per per 
mil- day 
lion 

1,440 
1,26o 
1,280 
1,270 
1,200 
1,260 

1,230 
1,220 
1,330 
1,290 
1",220 
1,200 

1,3CO 
1,200 
1,180 
1,130 
1,170 

tl55 

673 
587 
5!39 
349 
295 
291 

305 
;~52 

569 
74.2 

1,000 
1,580 

Hardness
as CaC03 

Non
Total !carbon

ate 

1390 
5'!5 

Per
cent 

sodium 

!).;) 
CD 
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COLORADO RIVER NEAR CISCO, UTAH--Continued 

Mean discharge and dissolved solids, water year October 1939 to September 1940 

• 

Date 

~ct. 1-5, 7-10------------
0ct. ll-20------·-----------
0ct. 21-31----------------
Nov. 1-10----------------
Nov. 11-18, 20-----------
Nov. 21-30----------------

Dec. J.-10--------'---------
Dec. 11-20----------------
Dec. 21-31---------------
Jan. 1·7, 9-10----------
Jan. 11-20----------------
Jnn. 23, 25, 26, 28-31----

Feb. 1-5, 7-:).0----·-------
Feb. 11, 13, 15-20--~~---
Feb. 21-28-----------· ---
Nar. 1-10-----------,------
Mar. ll-20-- -------- -- -
Mar. 21-24, 26-31---------

Apr. 1-10-----------------
Apr. 11-20---------------
Arr. 21-29-------------· --
May 1-9----~--------------
May 11-20~---------------
l'lay 21-31----------------

June 1·5, 7-10-----------
June 11-13, 15, 17, 19, 20 
June 21-24, 26-30--------
July 1 10--------------- --
July ll-20-_:_ ___ ---------
July 21-24, 25-29, 31----

Aug. 1-4, 6-10-----------··· 
Aug. 11-20 ·--------------
Aug. 21-26, 28-31--------
Sept. 1-4, 6-10---------
Sept. 11-14, !6-20---- --
Sept. 21, 23-28, 30-------

Heizhted average 

a Residue by evaporation . 

October 1939 tor 
.. ~eptember 1940 · 

l'iean 
d5.s

char:.;e 

(cfs) 

2,599 
2,465 
2,180 
2,552 
2,600 
2,445. 

2,289 
2,072 
1,795 
2,243 
2,037 
2,114 

2,502 
2,108 
2,577 
2,513 
2,320 
3,410 

3,635 
4,278 

11,030 
13,080 
22,030 

.16,140' 

18,550 
11,180 

7,525 
4,034 
2,681 
2,113 

1,176 
785 

2,178 
1,794 
2,071 
4,798 

1,771 

Dis
flolved 
solids a 
(ppm) 

1,570 
1,530 
1,720 
1,540 
1,500 
1,530 

1,470 
1,530 
1,670 
1,580 
1,530 
1,550 

1,340 
1,440 
1,110 
1,320 
1,280. 
1,050 

916 
912 
545 
430 
324 
318 

330 
130 
577 
873 

1~270 
1,470 

·2,140 
2,670 
2,200 
1,810 
2,060 
1,480 

836 
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GREEN RIVER AT GREEN RIVER, UTAH 

Chemical analyses, in parts per million, August to September 1928 

Mean Sus- Speci.fic Mag- Po-
dis- pended conduct- Sill- Iron. Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni-

Date o.f collection charge matter ance ca (Fe) cium slum dium slum bonate .fate ride ride trate 
(c.fa) (per- · (K X 1011 (S102) (Ca) (Mg) (Na) (K) (HC03 ) (SO..,) (Cl) (F) (N03 ) 

cent) at 25°C.) 

ug. 1-10, 1928--·---- 4,520 41 0.11 50 20 51 2.9 165 142 25 0.8 
ug. 11-20----------- 3,740 27 .06 54 22 61 3.5 177 169 31 1.8 

A ug. 21-31----------- 2,900 27 .10 59 25 71 3.7 180 204 32 1.9 
ept. 1-10----------- 2,300 6.2 .06 ' 59 25 71 3.'7 180 202 40 1.1 
ept. 11-20---------- 1,860 10 .06 60 28 71 8.0 185 210 44 1.0 
ept. 21-30~-------- -- 13 .04 69 30 90 4.5 199 259 50 1.6 

~ 

Dissolved solids 
Bo- Parts Tons Tons 
rate per per per 
(B03 ) mil- acre- day 

lion .foot 
- 414 0.56 5,050 

0.4 456 .62 4,500 
.2 513 .70 4,020 

1.3 497 .68 3,090 
3.0 523 .71 2,630 
r-.2 615 .84 --

Hardness 
as CaC03 

Non-
Total carbon-

ate 
207 72 
226 80 
250 102 
250 102 
264 113 
296 132 

Per-
cent 

sodil.llll 
34 
37 
38 
38 
36 
39 

w .... 



Date of collection 

0 
0 
0 
N 
N 
I 

D 
D 
D 
J 
J 
J 

F 
F 
F 
M 
!' 
f 

A 
A 
A 
M 
M 
r' 

J 
J 
J 
J 
J 
J 

A 
A 
A 
s 
s 
s 

w 

ct. 1-10, 192C-----
ct. 11-20-----------
ct. 21-31-----------
ov. 1-10------------
ov. 11-20-----------
ov. 21-30----------

ec. 1-10------------
ec. 11-20-----------
ec. 21-30----------
an. 1-2, 7-10, 1929-
an. 11-20---- -------·-
an. 21-31------------

eb. 1-10---------- .. 
eb. 11-19-----------
eb. 20-28-----------
ar·. 1·-10--------·-· ---
ar. 11-20-----------
ar. 21-31-----------

pr. 1-10------------
pr • 11-20--- ---------
pr. 21-30---------~-
ay I-10~------------
ay 11-20--'-----------
ay 21-31------------

Q!le 1-10------------
Lme 11-20-----------
Q!le 21-30-----------
Q1y 1-10------------
Qly 11-20-----------
Q1y 21-31----------

ug. 2-10-------------
ug. 11-20---·-------
ug. 21-31-----------
ept. 1-10-----------
ept. 11-20----------
ept. 21-30---------

eighted _ a·1erage 

Mean 
dis-
charge 
(second-
feet) 

1,630 . 
5,450 
3,610 
3,020 
3,100 
2,420 

2,040 
1,300 
1,430 
2,050 
1,880 
2,080 

2,000 
1,730 
2,180 
3,260" 

13,300 
7,100 

"11,600 
8,970 

16,200 
13,400 
23,800 
36,900· 

28,300 
32,500 

. 24,100 
15,900 
9,040 
6,630 

7,230 
4,000 
3,~30 
6,480 
5,940 
6,620· 

8,930 

' 

GREEN RIVER AT GREEN RIVER, UTAH--Continued 

Chemical analyses, in parts per million, water year October 1928 to September 1929 

Sus- Specific Mag- Po-
pended conduct- Sill- Iron Cal- ne- So- tas- Blear- Sul- Chlo_: Fluo- N1- Bo-
matter ance ca (Fe) cium slum dium slum bonate fate ride ride trate rate 
(per- (K X 106 ( S102 ) (Ca) (Mg) (Na) (K) (HC03) (S0 4 ) (Cl) (F) (N03) (B03 ) 
cent) at 25°C.) 

12 0.06 68 31 96 5.6 202 268 54 1.7 2.0 
15 .13 99 34 106 5.1 197 380 50 2.2 1.0 
18 .08 75 26 112 4.3 198- 305 45 2.4 .8 
19 .04 78 35 107 3.7 220 315 49 .a .7 
13 .04 75 34 105 3.8 2?.0 299 50 .8 .8 
14 .12 78 37 102 ·3.2 231 298 53 1.4 .8 

16 .07 80 39 J.04 3.8 2,35 304 57 l.2 1.0 
16 .07 95 47 121 3.8 276 353 69 2.1 1.6 
19 .06 102 47 123 4.0 295 363 72 2.0 .8 
16 .06 91 39 99 . 3.8 266 290 60 1.6 1.0 
16 .05 84 37 91 3.7 253 263 56 2.7 .7 
14 .05 79 35 87 3.0 236 247 52 2.2 .5 

20 .15 76 34 87 3.0 229 253 52 2.0 .7 
15 .• 11 82 39 100 2.2 244 289 56 2.4 ~8 
16 .08 80 37 99 2.2 239 279 53 2.4 ·.7 
15 .11 76 35 99 2.1 £16 292 47 2.8 .6 
12 .13 70 24 89 2.4 176 262 33 4·.8 1.0 
13 .08 72 29 90 6.6 186 276 43 3.2 .o 

14 .09 68 24 87 4.8 194 240 34 1.4 .8 
. 12 .11 . 61 21 71 4.0 180 198 31 .9 .7 

13 :20 53 23 49 6.1 174 154 18 1.7 .5 
15 .08 53 21 49 5.6 187 141 lg 2.7 .2 
15 .17 44 18 29 5.0 172 93. 11 2.4 .2 
20 .34 40 14. 26 2.4 148 69 8.0 1.2 .2 

16 .24 37 14 20 5.6 150 63 8.0 .8 . .3 
15 .37 37 11 16 5.3 132 49 6.8 .6 .2 
15 .2.6 38 11 19 3.8 134 55 9.0 .6 .2 
15 .27 36 12 22 3.5 128 63 12 .6 .3 
14 .27 46 18 38 4.8 145 124 18 .7 .3 
18 .67 69 26 63 7.7 181 219 35 .2 .3 

21 .72 98 33 . 80 8.8 198 339 29 .2 .3 
15 .22 72 33 69 14 195 251 33 3.1 .6 
14 .17 70 32 70 15 198 243 41 .8 .-5 
16 .54 88 33 86 5.9 200 331 37 • 4 .3 
15 .06 64 28 71 6.9 183 236 28 .6 .2 
19 .13 g2 "32 79 4.8 197 323 31 .9 .4 

16 0.24 55 21 49 4.8 169 154 22 1.4 

Dissolved solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion .foot 

636 0.85 2,800 
788 1.07 11,600 
685 .93 6,680 
716 .97 5,840 
689 .94 5,770 
701 .95 4,580 

721 .98 3,970 
843 1.15 2,960 
876 "1.19 3,380 
731 .99 4,050 
678 .92 3,440 
636 .86 3,570 

640 .87 3,460 
706 .96 3,300 
686 .93 4,040 
675 .92 5,940 
584 .79 20,970 
624 .• 85 11,960 

569 .77 17,820 
488 .66 11,820 
404- .55 17,670 
39_8: .54 14,400 
302: .41 19,410 
254 .35 ~5,200 

239 .33 18,260 
206• .28 18,080 
218 .30 14,190 
227 .31 9,750 
335 .46 8,180 
528 .72 9,450 

707 .96 l3 ,800 
586 .so 6,330 
583 .79 5,080 
696 .95 12,180 
540 .73 8,660 
679 ;92 12,14'0 

406 0.55 9,_740 
/ 

··-

'G )• 

Hardness 
as caco., 

Non-
Total carbon-

ate 

297 132 
387 226 
294. 132 
338 158 
327 146 
346 157 

360 168 
430 204 
448 206 
388 170 
362 154 
341 148 

330 142 
365 165 
352 156 
334 156 
273 129 
298 146 

268 109 
238 91 
227 84 
219 66 
184 43 
158 36 

150 27 
138 30 
140 30 
140 34 
189 70 
279 130 

380 218 
315 ·155 
306 144 
355 191 
274 124 
361 200 

224 86 

Per 
Cell 

w 
~ 

sodi um 

41 
37 
·45 
40 
41 
39 

38 
38 
37 
35 
35 
35 

36 
37 
38 
39 
41 
39 

41 
39 
31 
32 
25 
26 

22 
20 
22 
25 
30 
32 

31 
31. 
32 
34 . 
35 
32 

32 
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GREEN RIVER AT GREEN RIVER, UTAH--Continued 

Chemical analyses, in parts per million, water year October 1929 to September 1930 
-

Mean Sus- Speci.fic Mag- Po- Dissolved solids 
dis- pended conduct- Sili- Iron Cal- ne- So- tas- Bicar- Sul- Chlo- Fluo- Ni- Bo- Parts' Tons Tons 

Date of collection charge matter ance ca (Fe) cium sium dium sium bonate fate ride ride trate rate per per per 
(cfs) (per- (K X lOD (Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) (N03 ) (B03 ) mil- acre- day 

cent) at 25°C.) lion foot 

Oct. 1-10,1929 ----- 4,520 17 .0.14 67 29 82 4.2 ·190 255 36 1.'5 0.5 585 o.BO 7,130 
Oct. 11-20 --------- 4,400 19 .11 64 31 76 3.7 194 238 34 1.6 .4 563 .77 6,680 
Oct. 21-31--------- 3,610 14 .16 67 34 82 3,4 201 253 39 1.6 .4 593 .81 5,770 
~ov. 1-10---------- 3,370 13 ,06 69 35 83 3.4 213 262 43 1.5 .4 615 .84 5,590 
Nov. 11, 13-20 ----- 2,930 6.0 .08 75 37 9~ 5.1 223 285 48 1.8 .5 663 .90 5,·240 
Nov. 21-30--------- 2,080 14 .06 81 40 104 3.7 255 304 51 2.0 .a 725 .99 4,070 

Dec. 1-9----------- 2,560 12 .06 80 39 99 4.5 254 286 52 1.8 .7 699 .95 4,820 
Dec. 11-20--------- 2,580 11 .08 73 35 90 4.0 234 262 46 2.2 .7 639 .87 4,450 
Dec. 21-31--------- 1,350 12 .08 81 40 97 8.3 246 304 52 1.9 .8 717 .98 2,610 
Jan. 1-10, ~930 ---- 1,570 12 .07 89 43 104 5.9 265 308 62 2.0 .7 756 1.03 3,200 
Jan. 11-14, 19-20 -- 1,140 14 .04 87 41 102 5.6 265 310 60 2.2 .8 752 1.02 2,300 
Jan. 21-31--------- 1,070 11 .09 89 43 105 6.4 273 315 62 2.2 .a 768 1.04 2,220 

Fe b. 1-10---------- 3,060 10 .08 82 38 91 6.1 257 275 54 1.8 .13 685 .93 5,650 
Feb>. 11-19--------- 3,840 11 .03 72 34 93 3.8 218 271 48 2.1 ·.8 642. .87 6,650 
Feb. 20-28--------- 5,710 9.2 .06 70 34 101 3.4 11?9 300 44 2.4 :a 662 .90 10,200 

Mar. 1-10 --------- 3,680 7.0 .07 68 34 94 6.1 204 304 46 1.8 .8 661 .90 6,560 
Mar. 11-20--------- 3,550 4.6 .05 77 38 101 4.5 228 299 50 1.6 1.0 688 .94 6,590 
Mar. 21, 23-31 ----- 4,65Q 14 .oo 69 32 88 4.5 205 264 41 1.5 .B 615 .84 7,710 

Apr. 1-10---------- 4,350 1~ .06 70 34 91 4.2 210 269 43 1.4 .a 629 .86 7,380 
Apr. 11-20--------- 13,500 15 .09 52 19 44 4.3 194 130 19 .6 .6 380 .52 13,800 
Apr. 21-30--------~ 12,900 9.8 .06 57 18 35 4.~ 176 124 16 1.8 .6 353 .48 12,300 
May 1-lo----------- 14,100 9.8 .07 43 15 24 3.0 153 78 13 1.0 .3 262 .36 9,960 
May 11-20---------- 9,490 11 .• 10 45 17 34 4.2 154. 110 17 .7 .4 315 .43 8,060 
May 21-31 --------- 11,900 14 .11 46 17 36 3.7 164 102 18 .8 .3 318 .43 10,200 

June 1-10---------- 19,300 17 .48 37 13 21 2.9 130 68 12 1.2 .3 237 .32 12,500 
June 11-20--------- 19,300 14 .08 40 13 25 2.1 139 75 10 1.0 .4 249 .34 13,000 
J~ne 21-30--------- 13,600 13 .08 39 13 24 2.2 129 73 12 1.2 .a 241 .33 8,840 
July 1-3, 5-10 ----- 6,240 14 .04 44 15 32 3.8 155 91 18 .B .1 295 • 40 4,960 
July 11-20--------- 5,470 18 .oe 57 21 56 4.2 180 168 25 .9 .2 439 .60 6,480 
July 21-31--------- 5,160 17 .04 59 21 54 2.7 167 156 ..26 l.8 1.2 430 .sa ,5,980 

Aug. 1-9 ---------- 5,270 20 .13 116 38 98 4.2 217 420 32 • 2 .8 835 1.14 11,900 
Aug. ~1-20--------- 12,800 19 .08 93 30 99 4.3 216 340 34 .4 1.5 726 .99 25,100 
A~. 21-31 _________ E?,760 14 .24 59 19 63 5.0 184 172 27 .4 .5 450 .61 8,200 
Sept. 2-10--------- 4,780 17 .28 79 27 79 4.8 184 271 34 .2 .4 603 .82 7,770 
Sept. 11-20-------- 2,960 11 .16 65 26 72 4.8 189 212 38 2.1 .3 524 .71 4,180 
Sept. 21-30-------- 3,650 11 .14 79 31 96 5.3 191 310 43 .8 .4 670. .91 6,590 

-
Weighted average 6,290 

0.13 59 56 3.8 179 177 26 1.2 -- 448 0;61 7 630 14 23 - ·--

Hardness 
as CaC03 

Non-
Total carbon-

ate 

286 130 
287 128 
307 142 
316 142 
339 156 
366 158 

360 152 
326 134 
366 165 
399 182 
386 168 
399 176 

360 150 
320 141 
314 152 
310 142 
348 1"61 
304 136 . 

314 142 
208 49 
216 72 
169 44 
182 56 
185 50 

·-
146 40 
154 40 
151 46 
172 44 . 
228 81 
234 80 

446 268 . 
356 178 
225 74 
308 157 
269 114 
324 168 

242 95 

Per-
cent 

sodium 

38 
36 
36 
36 
37 
38 

37 
37 
36 
36 
36 
36 

35· 
38 
41 
39 
38 
38 

38 
31 
26 
23 
28 
27 

23 
26 
25 
28 
34 
33 

32 
37 
37 
35 
36 
39 

33 to) 
to) 



.• 

J'lean· Sus-
dl.s- pended 

Date of collection charge matter 

(era} (per-
cent) 

Oct. 1-10, 19l50 3,880 : 

Oct. 11-20 4,150 
Oct. 21-31 3,760 
Nov. 1-10 3~020 
Nov. 11-20 2,830 
Nov. 21-30 1,600 

Dec. 1-10 1,780 
Dec. H-20 2,050 
Dec. 21--31 1,770 
Jan. 1-10, 1931 1,440 
Jan. 11-20 1,570 
Jan. 21-31 1,580 

Feb. 1-10 1,650 ' 
Feb. 11-19 1,960 
Feb. 2o-2a 2,250 
.Mar. 1-10 2,750 
.Mar. 11-20 3,350 
.Mar_. 21-31 4,330 

Apr. 1-10 3,390 
Apr. 11-18, 20 5,200 
Apr. 21-30 6,350 
.May--l.:..Io 5,770 
May 11-20 7,760 
.May 21-31 9,E?70 

June 1-:-.lO 9,120 
June 11-12, 14-20 8,790 
June 21-.3.9. .. · 4;.440 
July 1-3, 6-10 2,~0 
July 11-20 1,560 
July 21-31 953 

Aug. 1-10 1,720 
Aug. l,l-20 1,400 
Aug. 21-31 1,360 
Sept. 1.-10 993 
Sept. 11-20 737 
Sept. 21-30 1,100 

Weighted average 3,306 
! 

~. 

GREEN RIVER AT GREEN RIVER, UTAH--Continued 

Chemical analyses, in parts per million, water year October 1930 to September 1931 
-

Specl..fl.c l'lag- Po-. · Dissolv~d solids 
conduct- .Sill- Iron Cal- ne- So- tas- Bicar- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 
ance ca (Fe) cium sium dl.um slum bonate .fate ride ride trate rate per per per 

(K x 10° (8102) (Ca) (J'Ig) (Na) (K) (HC03 ) (so.> (Cl) (F) (N03 ) (B03 ) mil- acre- day 
at 25°C.) lion .foot 

13 0.10 a2 30 95 4.8 192 311 40 3.2 0.5 674 0.92 7,050 
14 .14 62 2a '!A 4.3 185 231 37 2.6 .5 548 .75 6,l30 
12 .04 61 27 67 2.7 190 . 199 34 2.2 .7 499 .68 5,.060 
a.2 .04 66 31 -76 3.0 19a ' 228 39 2.0 .7. 551 .75 4,490 
a.6 .06 72 34 ·a4 5.4 200 262 45 2.4 1.0 612 .83 4,670 

11 .08 a3 40 103 5.a 227 316 58 2.4 1.0 731 .99 3,150 

16 .06 93 45 115 4.a 268 352 60 3.a .a a22 1.12 3,950 
16 .06 92 43 109 4.3 26a 329 56 3.::S .• a 78i 1.07 4,340 
15 .oa fYl 39 97 4.0 257 289 53 3.0 .a 714 .97 3,410 
15 .10 a7 37 96 4.3 261 270 59 3.0 .B 700 .95 2;720 
9.0 .04 a2 35 a a l.a 247 244 55 3.0 .• 5 640 .87 2,710 
7·.2 .oa 76 32 82 1.6 234 222 50 3.2 .6 589 .80 2,510 

12 .06 78 36 98 1.6 223 283 50 3.8 .4 672 .91 2,990 
6.6 .08 79 40 105 1~9 218 323 50 4.0 .. 3 717 .98 3,790 
9.4 .06 78 41 119 2.4 218 351 56 3.9 .5 768 1.04 4,560 

11 .10 74' 3a 106 2.2 216 306 52 3.7 .4 699 • 95 5,180 
6.8 .08 79 38 105 2.2 214 307 58 3.6 .4 705 .96 6,370 
7.4 .10 66 31 100 2.9 190 273 . 46 3.0 .4 623 .85 7,280 

13 ~1.,0 73 34 107 4.0 212 297 50 3.4 1.2 686. .93 6,270 
6.0 .06 71 29 92 2.6 213 255 41 3.2· .5 605 .82 8,480 
6.2 .12 56 21 62 2.2 173 167 30 3.6 .4 433 .59 7,420 

12 .08 56 22 58 2.7 179 163 29 3.1 .6 434 .59 6,750 
9.6 .08 51 18 42 2.2 169 117 21 3.0 .8 iS47 .47 7,260 
a.6 .o8 43 14 29 2.2 145 80 16 3.4 .8 268 .36 6,990 

13 .15 39 13 27 2.1 134 74 14 1.0 .5 249 .34 6,120 
1.2 .13 40 12 31 3.0 . 138 78 16 1.1 .6 261 .35 6,190 
15 .10 44 14 31 2.9 148 82 18 .5 .2 280 .3a 3,350 
15 .12 50 17 48 3.5 163 121 29 1.3 .8 365 .50 2,600 
13 ~04 55 19 55 3.0 180 138 33 1.4 .2 406 .55 1,710 
13 .04· 70 24 65 4.0 194 189 40 2.0 .3 503 .68 1,290 

13. .04 IJ.12 44 155 5.0 220 512 61. . 1.6 .3 ,010/ 1.38 -4,690 
16 .04 -81 29 123 4.6 227 312 61 1.4 .5 740 1.01 2,790 
12 .04 71 27. 98 3.8 206 249 54 1.6 .4 618 .84 2,270 
·17 .04 77 33 132 3.a 205 349 61 2.8 .3 777 1.06 2,080 
10 .04 67 27 89 3.5 204 218 58 .8 .4 574 .7f3 1,140 
12 .08 73 28 96 3.5 212 240 66 .9 .5 624 .85 1,8:50 

11 0.09 62 25 709 3.0 185 199 35 2.6 -- 499 0.68 4~440. 
-··- --

"' IJI• 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

328 170 
270 116 
263 ios 

·292 130 
320 156 
372 186 

417 198 
406 187 
378 167 
369 155 
348 146 
321 129 

'342 160 
362 183 
363 181 
340 . 164 
353 178 
292. 136 

322 148 
296 122 
226 84 
230 84 
202 63 
165 46 

151 41 
150 36 
168 46 
195 62 
216 68 
273 114 

460 280 
321 135 
288 119 
328 160 
278 111 
297 123 

258 106 

Per-
cent 

sodium 

38 
38 
35 
36 
36 
37 

37 
37 
36 
36 
35 
36 

38 
3~l 
41 
40 
39 
42 

42 
40 
37 
35 
31 
27 

28 
31 
28 
34 
35 
34 

42 
45 
42 
46 
41 
41 

37 

~ 
~ 



Date .of collection 

A 
A 
A 

w 

~t. 1-10, 1931------
ct. 11-20--- - -----
ct. 21-31-----------
c~. 1-10-- --· ------
0V. 11-20-----------
OV. 22 1 24-30-----·--

ec. 2-·4-------------· 
ec. 11, 13-20-------
ec. 21-31-----------
an. 1-10, 1932------
~. 11-20-----------
an. 21-31--------·-

eb. l-10------· ·- ----
~b. 11-20-------- ---
eb. 21-?.9-----------
ar. 1-10- ----·---- --
ar. 11-20--- -· -----
~.r. 21.,-31----------:-:-

pr. 1·-10 ·-- ----- --
pr. 11-20---- -- ·---
pr. 21-30--· --------
ay 1-10-------------
e.y 11-20-------------
e.y 21·31-- ·-------

u."'le 1-10----- --- --·--
tme ll- 20 --- ----
l:ne 21-30 ----- ---
uly 1-10---- -------
L'.ly 11-20------- --
uly 21-31------- ---

ug. 1-lO- -- --------
t.g. ll-20·--. 
~· 21-31 ·- --~-----
ept. 1-10-----------
cpt. J.l-20----------
ert. 21-23, 2~-30---

Gic;:.tec averz.;:;e 

t 

Mean Sus-
dis- pended 
charge matter 

(cfs) 
(per-
cent) 

1,430 
1,340 
1,620 
1,670 
1,870 

350 

705 
610 

1,250 
1,230 
1,310 
1,320 

1,4.10 
1,580 
·1,700 
2,670 
3,240 
6,2&0 

7,780 
5,750 

10,200 
! 12,000 

23,600 
31,100 

18,?00 
19,700 
24,200 
18,300 
9,100 
5,810 

4,570 
2,86C 
{:,140 
3,240 
1,930 
1,590 

c,~4o 

-

GREEN RIVER AT GREEN RIVER, UTAH--Continued 

Chemical analyses, in parts per million, water year October 1931 to September 1932 

Specific Mag- Po- Dissolved solids 
conduct- Sill- Iron Cal- ne- So- tas- Blear- Sul- Ch1o- Fluo- Ni- Bo- Parts Tons .Tons 

ance ca (Fe) cium sium dium slum bonate fate ride ride trate rate per per per 
(K X 1015 (Si02 ) (Ca) (Mg) (Na) (K) (HC03 } (so .. > (Cl) (F) (N03 } (B03 ) mil- acre- day 
at 25°C.} lion foot 

o.o 0.19 ?5 26 sa 4.8 195 25:) 49 1.4 0.1 604 0.82 2,410 
?.0 .u 58. 28 92 3.8 202 235 59 1.0 .5 593 .81 . 2,113 
9.4 .CE 75 33 101 4.5 212 277 56 1.3 .1 662 .90 2,890 

11 .oo 78 35 120 5.4 220 . 306 69 .2.2 .5 735. ],.00~ 3,310 
10 .OE 73 3>1 99 4.5 217 273 54 1.3 .5 656 .81" 3,310 
9.4 .06 ?9 38 110 3.7 238 291· 61 LO .5 713 .97 1,830 

12 -- -- - -- -- 287 365 74. -- -- 896. 1.22 --
11 .04 92 41 112 3.0 286 306 67 1.9 .... 775 1.05 1,270 
10 .06 85 35" 95 1.9 263 258 59 1.9 .4 677 .92 2,280 
0.4 .04 ?7 32 87 2.6 241 231 54 1.8 .5 613 .83 2,040 
7.6 .02 77 31 86 2.1 236 216 226 1.8 .4 . 601 .82 2,120 

13 .04 77 33 90 3.5 248 230 54 1.7 ., 
•" 624 .85 2,220 

11 .OG r/0 29 79 3.2 218 209 4.7 1.0 .2 557 .76 ?.,120 
7.8 .04 54 23 62 2.7 162 173 34 1.4 -- 438 .60 1,870 

11 .OE 80 38 103 4.8 227 316 .51 1.9 .2 718 .98 3,470 
12 .OE 76 36 102 4.6 223 301 48 }..8 .2 691 .94 4,980 
10 .o:: G7 32 107 1.5 191 293 50 2.1 ·? 661 .90 5,780 
8.8 .0€ 79 29 94 3.5 227 260 42 4.4 .7 633 .86 10,700 

10 .06 75 27 94 3.? 223 259 38 1.0 .4 621 ·.84 13,100 
9.2 .06 66 25 78 3.5 199 223 32 3.6 .4 538 .73 9,790 

11 .OE 54 19 43 3.0 175 132 18 4.0 .3 370 .so 10,200 
8.6 .lC 60 20 57 4.2 195 152 21 3.5 .3 422 .57 13,700 

13 .12 49 16 31 3.7 182 82 11 2.7 .2 298 .41 19,000" 
9.6 .14 11 13 20 3.0 160 57 8.0 2.2 .2 236 .32 19,800 

-- .05 42 13 26 3.2 154 69 10 1.3 .3 240 .33 12,200 
13 ·~~ 4.0 13 25 2.9 144 69 11 .8: .2 246 .33 13,100 
13 .1 42 11 23 1.9 150 57 .9.0 .9 'X 232 .32 15,100 . 
12 .lC 10 12 22 2.6 147 58 10 .9 .3 230 .31 11,400 
12 .20 63 20 53 3.5 174 176 22 1.2 .5 437 .59 10,700 
12 .12 60 20 54 3.7 176 158 26 1.4. .5 432 .59 G,77Q 

8.1 .20 68 24 66 3.5 206 1S9 27 . 91 .4 ) 498 .58 6,140 
o.e .27 62 23 52 3.7 196 176 31 . 7 .4 464 .63 3,580 

11 .4E 120 39 llo 5.4 231 1e2 38 1.3 .3 909 1.24 10,100 
9.0 .20 84 31 95 1.e. 205 312 39 1...8 .4 678 .92 5,930 

11 .16 75 32 111 4.5 202 300 60 1.9 .4 695 .95 3,520 
9.2 .12 '10 3.~ 183 3.5 203 280 55 .8 .4 655 .89 2,810 

11 0.11 55 19 47 3.3 177 134 21 1.9 -- 380 0.51 6,910 
·-

__ ....._ 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

294 134 
284 119 
322 148 
338 158 
322 144 
353 158 

-·· -
390 184 
358 143 
321 126 
320 126 
328 124 

294 115 
230 96 
336 170 
338 154. 
298 140 
316 130 

298 115 
260 104 
213 70 
232 ?2 
188 40 
164 32 

lSC 32 
154 36 
150 27· 
150 29 

.239 96 
232 88 

~68 99 
249 88 
460 270 
337 169 
318 153 
310 144 

216 70 

Per-
cent 

sodium 

39 
41 
40 
13 
40 
40 

--
38 
37 
37 
37 
37 

37 
37 
38 
39 
43 
39 

40 
38 
30 
34 
26 
21 

26 
26 
25 
24 
32 
33 

34 
35 
35 
38 
43 
42 

32 
w 
(11 



Date of collection 

0 
0 
0 
N 
N 
N 

D 
D 
D 
J 
J 
J 

F 
F 
F 
M 
M 
M 

A 
A 
A 
M 
M 
M 

J 
J 
J 
J 
J 
J 

A 
A 
A 
s 
s 
s 

w 

gt. 1-7, 10, 1932---
ct. 11-20~---------
ct. 21-3i-----------
ov. 1~10----~-------
ov. 11-20-----------
ov. 21~30-----------

ec. 1~9-------------
ec. 11-20-----------
ec. 21-31-----------· 
an. 1-10, 1933------
an. 11-20-----------
an. 21-24, 27-31----

eb. 1-2, 4-10-------
eb. 11-19-----------
eb. 20, 22-28-------
ar. 1-10------------
ar. 11-20-~--------
ar. 21-31-----~-----

pr. 1-10------------
pr. 11-20-----------
pr. 21-30-----~-----
ay 1'-10-------------
ay 11-20------------
ay 21-27, 29-31-----

une 1-10------------
une 11-20-----------
une 21-30--------.---
uly 1-10------------
u1y 11-20-----------
u1y 21-31-----------

ug. 1-10------------
ug, 11-20-.--------
llg. 21.-31-----------
ept. 1-2, 5-10------
ept. 11, 13-20------
ept. 21-30----------

eighted average 

Mean Sus-
dis- pended 
charge matter 
(era) (per-

cent) 

1,560 
1,795 
2,305 
2,320 
2,215 
2,290 

1,990 
830 

1,0,00 
1,100 
1,350 
1,645 

1,640 
1,585 

. 1,815 
2,185 
3,720 
3,355 

4,010 
3,635 
5,870 

10,780 
7,145 

14,070 

24,640 
26,440 
18,020 

8,310 
5,345 
2,880 

2,355 
1,685 
1,240 
1,455 
1,370 
1,210 

4,870 

~ 

GREEN RIVER AT GREEN RIVER, UTAH--Continued 

Chemical analyses, in parts per million, water year October 1932 to September 1933 

Specif'ic Mag- Po- Dissolved solids 
conduct-. Sill- Iron C!!-1- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 

ance ca (Fe) cium slum dium slum bonate fate ride ride trate rate per per per 
(K X 10° (5102 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) (NO.,) (BO.,) mil- acre- day 
at 25°C.) lion foot 

10 ( 0.10 73 36 108 3,7 .208 302 60 -·'· 0.8. 0.4 .696 0,95 2,930 
11 .02 73 38 108 3.4 213 305 56 -- .8 .6 700' .i.J5 3,390 
12 .02 78 40 119 3.5 222 344 58 -- l.7 ,8 766 1 .04 4,770· 
12 .02 77 39 107 3.7, 226 316 51 -- 1.7 ,8 719 .98 4,500 
13 •02 80 40 106 3.4 235 317 52 -- 1.2 .7 728 ,99 4,350 
12 .03 79 39 102 3.5 233. 303 50 o.o 1.2 .7 704 .96 4,350 

12 .02 81 40 107 3.4 238 319 53 -- 1.4 .7 734 1.00 3,940 
5.8 .10 95 47 129 3.8 278 377 61 -- 1.4 .6 857 1.-17 1,921 
6.6 .08 108 53 133 4.0 312 397 80 -- 1.8 .4 937 1.27 2,530 
7.8 .10 96 43 106 4.2 286 315 62 -- 1.6 .6 777 1.06 2,308 
7.8 .08 86 37 90 3.7 255 268 55 ·-- 1.5 .6 675 .92 2,460 
7.0 .14 74 33 88 4.3 221 252 48 -- 1.7 .5 617 .84 2,740 

5.2 .10 75 35 92 3.5 223 263. 52 -- 1.8 .5 638 .87 . 2,830 
10 .13 84 38 99 3.5 251 284 . 56 -- 2.0 ~5 700 .-<!5 3,000 
8.6 .12 80 36 07 3.4 239 273 56 -- 1.8 .5 674 .92 3,300 
9.0 .11 78 38 107 3.5 214 325 50 -- 1.8 .5 718 .98 4,·240 
8.4 .08 74 37 111 4.0 200 333 48 -- 2.6 .6 717 .98 7,200 
7.4 .04 73 39 111 4.2 201 325 54 -- 2.0 .6 715 .97 6,480 

9.0 .os 72 35 105 4.0 199 311 48 -- 1.6 .6 684 .93 .7 ,410 
12 .06 69 31 84 3.5 199 257 38 .1 2.2 ,6 595 .81 5,840 
12 .10 67 29 82 3.5 198 239 37 :o 2.2 .5 5G9 .77 9,020 
10 .12 50 19 50 2.7 164 140 21 .o 1.8 .5 375 .51 10,910 
15 .10 56 22 58 2.1 179 159 24 .4 1.7 .7 426 .58 8,220 
15 .10 50 17 43 1.1 195 104 16 A 1.8 .5 344 .47 13,0.70 

~3 .12 43 12 20 1.6 148 58 9.0 .4 1.4 .7 231 .31 15,370 
13 .12 38 9.6 19 1.4 129 48 8.0 .4 1.2 .4 202 .27 14,420 
11 .os 36 9,3 16 3,2 121 50 8.0 .4 .9 .3 194 .26 9,440 

9.6 .14 46 14 37 2.9 132 115 15 .4 1.0 .5 306 .42 6,870 
18 ·.06 74 22 65 4.5 186 212 29 .7 1.6 .2 518 .70 7,480 
19 .08 54 21 57 3.7 173 157 32 .7 1.0 .2 431 .59 3,350 

22 .10 73 29 84 4.8 200 261 41 .7 2.6 .3 617 .84 3,920 
18 .12 65 29 87 4.5 193 242 43 .1 1.1 .4 585 .so 2,660 

4.8 .23 65 30 90 5.9 194 243 47 .2 .9 .2 582 .79 1,949 
14 .14 87 36 113 4.2 201 353 46 .2 .7 .3 753 1.02 2,960 
10 .09 83 38 116 5.8 200 335 60 .2 .1.3 .4 748 1.02 2,770 
7.6 .10 69 34 101 5.3 192 274 58 .3 .4 .6 645 .88 2,107 

12 o:10 55 21 54 2.7 172" 156 25 1.5 412 0.56 5,420 

• • 

Hardness 
as caco., 

Non-
Total carbon-

ate 

330 160 
338 164 
359 177 
3!)2 168 
364 172 
358 166 

366 172' 
430 202 
488 232 
416 182 
366 158 
320 139 

331 148· 
366 160 
348 152 
350 175 
336 172 
342 178 

324 160 
300 136 
286 124 
203 68 
230 84 
1~5 35 

157 36 
134 29 
128 29 
172 64 
275 122 
222 80 

301 137 
281 123 
286 126 
365 200 
363 199 
312 154 

224 83 

Per-
cent 

sodium 

41 
41 
42 
39 
39 
38 

39 
39 
37 
35 
34 
37 

37 
37 
37 
40 
41 
41 

41 
37 
38 
34 
35 
32 

22 
23 
21 
31 
34 
35 

37 
40 
40 
40 
40 
41 

34 

c,.:) 

a> 



f 

Mean Sus-
dis- pended 

Date of collection charge matter 

(cf's) 
(per-
cent) 

Oct. 2-10, 1933--~--- 1,350 
Oct. 11-20----------- 1,156 
Oct. 21-31----------- 1,192 
nov. 1-10------------- 1;362 
Nov. 12-20----------- 1,481 
Nov. 21-30----------- 1,610 

Dec. 1-10------------ 1,590 
Dec. 11-20----------- 1,480 
Dec. 21-31--------~-- 1,130 
Jan. 1-10, 1934------ 1,940 
Jan. 11-20----------- 1,390 
Jan. 21-31--~-------- 1,550 

Peb. 1-10------------ 2,060 
Peb. 11-17, 19-20---- 2,300 
Peb.- 21, 23-28------- 2,070 
11ar. 1-6,. 9-10-------- 1,990 
11ar. 11-12, 15, 18-20 2,240 
11ar. 21-31------~----- 2,220 

~pr. 1-10------------ 2,370 
~pr. 11-20------------ 2,570 
~pr. 21-28, -30---,---.-- 3,840 
1ay 1-10------------- 4,000 
1ay 11-20------------ 5,640 
1ay 21-31------------ 4,540 

June 1-10------------ 3,450 
June 11-20----------- 1,840 
Jur-e 21-30----------- 1,100 
July 1-10------------ 806 
July 11-20----------- 619 
July 21-31---------- 522 

\ug. 1-10---------- 522 
\ug. 11-20----------- 853 
\ug. 21-31----------- 755 
)ept. 1-10----------- 656 
)ept. 12, 15-20------ 679 
)ept. 21-30---------- 475 

~eiGhted average 1,820 

• 

// . 

GREEN RIVER AT GREEN RIVER, UTAH--Continued 

Chemical analyses, in parts per million, water year October 1933 to September 1934 

Specific. Mag- Po- Dissolved solids Hardness 

conduct- _Sill- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 
as CaC03 

ance ca (Fe) cium slum dium slum bonate fate ride ride trate rate per per per Non-
(K X 1011 (S102) (Ca) (Mg) (Na) (K)" (HC03) (S04) (Cl) (F) (N03) (B03) mil- acre- day Total carbon-
at 25°C.) lion foot ate 

9.2 0.1~ 75 35 110 6.4 -194 317 57 0.4 o.a 0.6 707 0.96 2,5aO 331 172 
a.2 .1~ 69 3a 111 5.4 l9a 301 52 .3 .a .6 693 .94 2,163 32a 166 
7.a .1~ 73 39 117 4.a 205 324 64 .3 .a .7 732 1.00 2,356 342 174 

11 .u 76 41 123 ~.3 2la 3".:3 66 .3 .9 .a 773 1.05 2,840 358 180 
11 .2( 78 44 123 4".5 232 346 63 .3 1.1 .7 785 1.07 3,140 376 186 
16 ·.m 79 42 120 6.4 239 338 60 .1 1.0 .7 780 1.06 3,390 370 174 

14 .m 83 42 123 . 5.9 241 357 60 .1 1.6 .7 . 805 1.09 3,460 380" 182 
12 .o~ 84 45 124 5.6 247 352 "62 .1 2.0 .7 808 1.10 3,230 394 192 
12 .0( 94 49 137 6.1 271 404 67 .2 1.9 .7 905 1.23 2,760 436 214 
13 .o~ 84 43 119 5.4 248 340 57 .1 1.8 .7 786 1.07 4,120 386' l.84 
9.a .o~ 88 46 128 5.9 259 378 61 .2 1.6 .7 a46 1.15 3,180 408 196 

14 .o~ 87 45 123 6.1 256 357 66 .2 1.5 .5 826 1.12 3,460 402 192 

14 .0~ 81 42 118 5.3 239 337 59 .2 1.7 .6 776 1.06 4,320 . 374 178 
13 .o~ 78 38 110 5.6 223 320 52 .1 2.0 -.6 729 .99 4,530 350 168 
12 • 0~ 79 41 118 5.8 226 342 58 . .o 1.6 ·.6 769 1.05 4,300 366 180 
10 .0~ 74 43 119 5.6 214 340 59 .1 .9 .6 757 1.03 4,070 362 186. 
14 .m 75 36 113 7.5 224 322 56 .2 1.0 .4 735 1.00 4,450 335 152 
10 .04 71 34 102 5.1 213 291 52 .2 .8 .3 671 .91 4,020 317 142 

10 .0~ 64 29 . 83 5.6 198 238 46 .2 .5 .4 . 574 .• 7a 3,670 278 116 
10 .0'1 63 27 85 6.1 194 233 46 .2 .7 -.5 567 .• 77 3,930 268 109 
13 .m: 47 18 55 5.4 156 145 32 .1 .a- .2 393 .53 4,070 -192 64 
14 .14 42 13 40 4.6 142 97 23 .2 1.1 .3 305 .41 3,290 158 42 
14 .2C 40 13 38 5.0 135 93 21 .1 1.0 .6 292 .40 4,450 154 43 
9.4 .06 36 11 34 2.2 129 71 17 .2 .7 .2 245 .33 3,000 135 30 

12. .oe 39 13 38 2.2 135 87 is .4 .6 .2 277 .38 2,580 151 40 
6.4 . .oe 43 16 46 2.2 150 106 25 .3 .3 .3 319 .43 1,585 174 50. 

11 .05 53 20 62 3.0 178 148 34 .1- .7 .6 420 .57_ 1,247 214 68 
9.0 .oe 56 23 72 3.2 195 174 37 .2 .3 .7 471 .64 1,025 234 74 
8.4 .06 56 25 86 3.8 . 199 196 42 .2 .6 .4 516 .70 862 243 80 
9.6 .04 62 30 104 5.4 215 255 46 • 4 1.2 .5 620 .84 874 278 102 . 

7.0 .06 72 36 146 4.a 248 328 71 .o 1.2 .7 "7s8 1.07 1,111 328 124 
5.4 .oe 62 28 117 4.6 217 257 56 .1 1.8 .7 639 .87 1,472 270 92 

11 .08 66 29 103 6.6 220 246 56 .3 1.1 .4 627 .85 1,278 284 103 
13 .08 70 31 111 6.6 217 265 64 .3 1.5 .4 669 .91 1,185 302 124 
9.4 .07 90 34 115 6.7 203 354 63 .4 2.7 .4 775 1.05 1,421 364 198 
7.2 .12 73 29 110 4.8 214 251 75 .4 1.0 .4 . 657 .89 843· 301 126 

-
12 0.08 63 29 86 4.9 193 234 44 1.1 568 .77 2,790 276 118 

_.___ 

Per-
cent 

sodium 

41 
42 
42 
42 
41 
41 

41 
40 
40 
40 
40 
40 

40 
40 
41 

. 41 
42 
41 

39 
40 
38 
35 
34 
35 

35 
36 
38 
40 
43 
44 
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43 
44 
40 
44 

40 w 
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GREEN RIVER AT GREEN RIVER, UTAH--Continued 

Chemical analyses, in pa~ts per million, water year October 1934 to September 1935 
-

He an Sus- Specific Mag- Po- Dissolved solids 
dis- pe:rided .conduct- Sill-: Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons Date of collection charge matter ance. ca (Fe) cium slum dium slum bonate fate ride ride trate rate per per per 

(cfs) (per- (K X 1011 (S102 ) (Ca) (Mg) (·Na) (K) (HC03 ) (S04) (Cl) (F) (N03 ) (803 ) mil- acre- day cent) at 25°C.) lion foot 
ct. 1-10, 1934------ 616 9.6 0.14 73 30 127 4.5 229 263 88 0.3 0.8 0.5 709 0.96 1,179 
ct. 11-18, 20------- 694 6.6 .13 74 31. 125 5.0 220 278 85 .3 .6 .6 114 .97 1,338 
ct. 21-31----------- 831 7.0 .16 70 30 117 7.4 219 259 75 .o .2 .6 674 .92 1,512 
ov. 1-10----------~- 836 7.6 ·.10 "71 30 122 5.1 218 266 78 .o .5 .6 688 .94 1,353 
ov. 11-20----------- 92!l 6.2 .08 71 29 107 5.3 219 248 68 .o .-5 .4 643 .87 1,611 
ov. 21-30----------- 1,040 7.0 .03 76 33 121 5.1 224 296 72 .o 1.0 .6 721 .98 2,025 

ec. 1-10------------ 700 7.8 .03 81 37 124 4.8 249 309 . 73 .o .9 .6 760 1.03 1,436 
ec. 11-12, 14-20-- 838- 11 .04 91 44 118 4.2 232 338 81 .4 1.4 .7 803 1.09 1,817 
ec. 21-31----------- 1,220 13 .04 85 39 120 3.4 258 305 74 .8 1.3 .7 769 1.05 2,530 
an. 1-10, 1935------ 1,080 12 .04 84 38 113 3.0 255 289 65 .6 1.6 .3 732 1.00 2,135 
an. 11-20----------- 1,220 12. .06 .83 37 llO 2.9 239 287 64 .1 1.4 .7 715 .97 2,355 
an. 21-31----------- 1,050 -- .14 83 36 103 4.2 246 267 64 .2 1.1 1.0 680 .92 1,928 

'eb. 1-10------------ 1,.370 -- .10 80 36 102. 4.2 239 274 61 .5 1.2 ·.s 677 .92 2,500 
eb. 11-19----------- 1,600 -- .22 71 33 96 3.4 200 249 57 .4 1.0 1".0 609 .83 2,630 
eb. 20-28------------ 1,5'70 12 .04 73 34 99 5.3 227 261 59 .1 1.0 A 657 .89 2,790 
ar. 1-10------------ 1,690 11 .04 74 35 104 5.0 224 277 56 .3 1.4 .5 674 .92 3,080 
ar. 11-20----------- 1,8'70 12 .05 74 34 106 . 5.1 227 284 56 .3 2.0 .6 685 .93 3,460 
ar. 21-31----------- 2,100 12 .08 69 30 97 4.0 202 ' 267 49 .1 1.7 .6 629 .86 3,570 

pr. 1-10------------ 2,200 15 .02 70 31 99 3.8 211 267 48 .3 1.7 .3 640 .87 3,800 
pr. 11-20----------- 2,400. 13 .04 66 29 93 2.9 201 248 45 .1 1.7 .4 598 .81 3,880 
pr. 21-30----------- 4,090. 12 .05 61 . 25 68 3.8 200 185 33 .1 2.6 .3· 489 .67 5,400 
ay 1-10------------- 4,.360 16 .01 57 22 56 3.8 185 153 _.27 .1 3.0 .4 429 .58 5,050 
ay 11-20-------~---- 6,.320 13 .03 53 20 43 2.7 189 121 21 .1 2.6 .2 370 .50 6,310 
ay 21-31------------ 11,200 16 .02 50 17 36 3.4 178 97 16 .1 1.8 .2 325 '.'44 9,830 

une 1-10------------ 17,300 14 .08 53 15 22 163 87 12 .3 .8 .2 284 .39 13,270 
une 11-20----------- 28,200 15 .04 45 12 17 3.8 142 60 a.o .4 .6 .2 232 .32 17,660 
une 21-30---------- 18,.200 13 .04 39 11 13 4.2 129 51 9.0 .4 .4 .2 205 .28 10,070 
u1y 1-10------------ 9,230 12 .oa 36 12 24 .6 1:;n 66 12 .3 .4 ' .2 223 ;30 5,560 
u1y 11-20----------- 4,420 11. .04 44 14 36 3.4 150 94 16 .4 .4 .2 293 .40 3,500 
uly 21-31----------- 2,800 13 .14 55 20 56 4:3 182 154 24 .4 .6 .3 417 .57 3,150 

A 

ug. 1-10------------ 1,990 11 .04 55 20 59 4.0 183 149 28 .4 .8 .3 4l7 .57 2,241 
ug. 11-16, 18-20---- 2,180 13 .04 69 24 70 4.5 195 203 35 .4 .4 .2 515 .70 3,030 
ug. 21-31~---------- 1,900 . 15 .15 77 28- 99 5.1 208 268 43 .6 .3 .4 639 .87 3,280 
ept. 1-10----------- 1,490 13 .12 75 27 97 5.4 213 259 46 .6 .4 .3 628 ;as 2,530 
ept. 11-20---------- 1,380 . 13 .32 .86 28 97 5.3 203 300 48 .6 .• 5 .4 679 .92 2,530 
ept. 21-30---------- 952 12 .13 74 28 1Q6 3.5 194 274 60 .3 .3 .·3 654 .89 1,681 

w eig..'lted average .3,9.40 13 0.06 54 19 45 3.5 169 129 24 0.3 1.0 0.3 3n 0.50 . 3,950 

~ • it; 

Hardness 
as caco.,-

Non-
Total carbon-

ate 

306 118 
312 132 
298 118 
300 122 
296 116 
325 142 

354 150 
408 218 
372 161 
366 156 
359 163 
355 154 

348 152 
312 148 
322 136 
322 145 
324 138 
296 130 

302 129 
284 119 
255 91 
232 81 
214 60 
195 49 

194 60 
162 46 
142 37 
140 40 
168 44 
220 70 

220 70 
270 110 
307 136 
2~J8 124 
330 163 
300 140 

213 74 
-

Per-
cent 

sodium 
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GREEN RIVER AT GREEN RIVER, UTAH--Continued 

Chemical analyses, in parts per million, water ~ear October 1935 to September 1936 

Mean Sus- Specific Mag- Po- Dissolved solids a Hardness 

dis- pended conduct- Sill- Iron Cal- ne- So- tas- Blear- · Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 
as CaC03 

Date of collection I charge matter ance ca (Fe·) cium slum dium slum bonate fate ride ride trate rate per per per J Non- 1 Per-
(cfs) 

(per- (K X 1011 ( S102 ) (Ca) (Mg) (Na) (K) (HC03 ) (so.> (Cl) (F) (N03 ) (803) mil- acre- day Total carbon- cent 
cent) at 25°C.) lion .foot · ate sodium 

Oct. 1-10, 1935------ 950 -- 6.0 214 301 64 0.8 1.2 -- 732 1.00 1,878 
Oct. ll-20------· ·---- 9ll -- 5.5 208 277 67 .6 .5 -- 692. .94 1,702 
Oct. 21-31----------- 1,010 -·- -5.5 222 320 71 .4 .5 -- 779 1.06 2,124 
Nov. 1-10------------ 1,290 -- 7 .• 0 231 320 67 .4 .8 -- 780 1.06 2,720 
Nov. 11-20----------- 1,420 -- 5.0 236 290 59 .2 .8 -- 724 .98 2,780 
llov. 21-30----------- 1,460 106 --- 225 294 55 .4 .7 .5 736 l.OO 2,900 

Dec. 1-10------------ 1,070 112 -- 234 328 57 .3 .7 .5 787 1.07 2,274 
Dec. 11-20----------- 915 ll6 -- 259 334 66 .4 .8 .4 838 1.14 2,070 
Dec. 21-31---------- · 975 129 -- 287 389 70 .4 .8 .3 939 1.28 2,472 
Jan. 1-10, 1936------ 1,100 120 -- 278 338 75 .4 .8 .4 873 1.19 2,590 
Jan. 11-20----------- 1,080 110 -- 263 290 60 .2 1.4 -- 758 1.03 2,210 
Jan. 21-27, 29-31---- 1,070 103 -- 238 266. 56 .3 1.5 -- 698 .95 2,_017 

Feb. 1-10------------ 1,230 105 -- 241 281 54 .5 1.6 -- 718 .98 2,384 
Feb. 11-20----------- 1,530 105 -- 232 299 54 .3 2.0 -- 734 1.00 3,030 
Feb. 21-29----------- 2,010 103 -- 206 294 52 .1 1.7 -- 698 .95 3,790 
Mar. 1~10------------ 2,140 102 -- 210 285 53 .7 1.5 -- 690 .94 3,990 
Mar. 11-20----------- 2,560 91 -- 223 253 4o -- 1.4 -- 625 .85 4,320 
Nar. 21-31----------- 2,180 98 -- 218 284 50 -- 1.4 -- 681 .93 4,010 

Apr. 1-10------------ 2,070 101 -- 222 298 51 -- 1.2 -- 710 .97 3,970 
Apr. 11-20----------- 4,160 108 -- -- -- -- -- -- -- 747 1.02 8,390 
Apr. 21-30----------- 16,300 57.4 -- -- -- - -- -- -- 402 .55 17,690 
May 1-10-------·------ 18,600 45.7 -- -- -- -- -- -- -- 300 .41 15,070 
May 11-20------------ 20,800 41.5 -- -- -- -- -- -- -- 272 .37 . 15,280 
May 21-31------------- 24,400 34.9 -- -- -- -- -- -- -- 226 .31 14,890 

June 1-10------·----- 24,200 41.8 -- -- -- -- -- -- -- 262 .36 17,120 
June 11-20----------- 16,300 39.7 -- -- -- -- -- --. -- 257 .35 ll,310 
June 21-30----------- 12,500 38.7 -- -- -- -- -- -- -- 268 .36 9,040 
July 1-10---------7-- 7,270 46.7 -- -- -- -- -- -- -- 300 .41 5,890 
July 11-20----------- 7,220 96.2 -- -- -- -- -- -- -- 663 .90 12,920 
July 21-31----------- 4,250 88.6 -- -- -- -- -- -- -- .. 601 .82 6,900 

Aug. 1-10------------ 8,350 105 -- -- -- -- -- -- -- 729 .99 16,440 
Aug. 11-20----------- 4,350 89.2 -- -- -- -- -- -- -- 600 .82 7,050 
Aug.. 21-31----------- 2,990 lll -- -- -- -- -- -- -- 774 1.05 6,250 
Sept. 1-10----------- 2,870 lll -- -- -- -- -- -- -- 784 1.07 6,080 
Sept. 11-20---------- 2,350 102 -- -- -- -- -- -- - 691 .94 4,380 
Sept. 21-30---------- 1,650 100 -- -- -- -- -- -- -- &70 .91 2,980 

Weighted averabe 5,713 -- -- -- -- -- -- 416 0.57 6,4201 1 I ·W 
co 

a Residue by evaporation. 
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GREEN RIVER AT GREEN RIVER, UTAH~-Continued 

Mean discharge and dissolved ·solids, October 1936 to September· 1938 
.. ·-· 

October 1936 to Octob•;r 1937 to 
September 1937 September 1938 

Mean Dis- Mean Dis-
dis- solved dis- solved 

D11te charge solids a Date cho.rge solids a 

(cfs) 
('ppm) 

(cfs) 
(ppm) 

Oct. 1-10' 1936------- 1,600 695 . Oct, 1-10, 1937--- 1,540 837 
Oet. 11· '20---- ·----- 1,710 '?26 Oct. 11-20 1,960 937 
Oct. 21 -31--. -------- 2,400 841 Oct. 21-31 2,420 817 
Nov. 1-10------------ 2,370 755 Nov, 1-10 

I 
2,090 786 

nov. 11-20----------- 2,120 710 Nov. 11-20 
I 

2,010 825 
Nov. 21-30------------ 2,090 ?37 Nov~· 2J..;3e>---,--,.,--- 2,160 806 

Dec. 1-1 0-------...:. _____ 1,320 840 Dec. 1-10 I 1,940 714 
Dec. 11-20----- ---- 1,140 952 Dec, 11-20 I 2,430 ?54 
Dec. 21-31----------- 1,480 866 ·Dec, 21-31 2,950 713 
Jan. 1-10' 1937------- 1,000 808 Jan. 1-10, 1938--- I 1,440 699 
Jan. 11-20- -----·---- 1,000 871 Jan. 11-2" 1,660 719 
Jan. 

21-31_ .. _________ 1,000 861 Jan, 21-31 1,810 694 

Feb. 1-10-------·----- 1,700 756 Feb, 1-10 I 2,060 •673 
Feb. 11-20--- -- ---- ,1,700 717 Feb. 11-19 2,500 748 
Feb. 21-28------------- 1,700 709 Feb, 20:-2c. 2,220 778 
Nar. 1-10· ·----------- 2,170 779 Mar. 1-1"- 4,800 758 
l'll'\r, 11-20----------- 5,100 834 Mar, 11-2n- 4,060. 692 
.J·~e.r. 21-31---------: ·- 6,280 751 Mar. 21-31 4,010 6:76 

Apr. 1-10---.. ·-·------ 4,940 741 Apr. 1-1" 3,170 688 
Apr. 11-20 -------.. -- 8,260 614 Apr. 11-20--.---- 4,780 650 
Apr. 21-30-------·- -- ·9,510 478 Apr. 21-3.n 15,600 436 
May 1-10---------- --- 9,900 436 May l·lO- 17,100 338 
May 11-20--·. ______ . ___ 23,f!OO 320 May-11-2" 14,100 388 
flay 21-31 ·---- ·---·-- 22,600 295 May 21-31 i 23,100 339 

June 1-10-----· ------- 21,800 330 June 1-1n 29,700 266 
June 11-20----------- 12,100 332 ·:une 11-2" 22,500 265 
J\.1.ne 21-30-· ·--------·. 11,400 349 June 21-3" 1~,600 325. 
July 1··10------------ 7,580 -:!-34 July 1-1n 12,700 331 
July 11-20----------- 14,000 ?59 July 11-20 6,780 409 
July 21-31------ ·---- 5,720 594 July 21-31 4,550 508 

Aug. 1-10----- ------ 3,540 630 Aug. 1-10 3,580 670 
Aug. 11-20----------- 2,220 n57 Aug. 11-2:> 2,910 682 
Aug. 21-31-------- ·--- 2,080 747 Aug. 21-31 2,040 611 
3ept. 1-10----------- 3.770 896 Sept, 1-10 7,120 1,040 
Sept. 11-?.0-----.:.. ____ 1~880 833 : Sept. 11-20 4,940 756 
St:Jpt. 21-30---------- 1,780 900 Sept, 21-~n 2,890 635 

·; .. .. . 

Weighted averRgc 5,709 517 J 
¥eighted average 6,557 467 

a Residue by evaporation. 
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GREEN RIVER AT GREEN RIVER, UTAH--Continued 

Chemical analyses, in parts per million, water year October 1938 to September 1939 

Mean su·a- Specif'ic Mag- Po- Dissolved solids a Hardness 

dis- pehded conduct- .Sili- Iron Cal- ne- So- taa- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 
as caco., 

Date of collection I charge matter ance ca (Fe) cium alum dium sium bonate rate ride ride trate rate per per per Non- Per-
(cfs) 

(per- · (K X 1011 (Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) (SO~) (Cl.) (F) (N03 ) (B03 ) mil- ·acre- day Total carbon- cent 
cent) at 25°C.) lion foot ate sodium 

Oct. 1-10, 1938----- 2,926 115 - -- - -- -- -- - -- -- -- - -- 789 1.07 6,200 -- -
Oct. 11-20--·- ------- 4,543 110 14 0.08 93 33 106 8.2 242 329 46 0.3 0.8 0.9 782 1.06 9,530 368 '169 40 
Oct. 21-31--------- 3,945 94.1 12 .08 80 31 84 8.0 223 269 36 .3 1.0 .9 658 .89 6,950 327 144 37 
Nov. 1-4, 6-10------ 3,579 91.6 -- -- - -- -- -- -- -- -- - -- -- 618 .84 5,950 
Nov. 11-20---------- 2,967 91.9 -- - -- -- -- -- -- -- - -- -- -- 636 .86 5,050 
Nov. 21-30---,-------- 2,0?9 105 -- -- -- -- -- -- -- -- -- -- -- -- 703 .96 3,950 

Dec .• 1-10----------- 2,670 109 -- -- -- -- -- -- -- -- -- -- -- -- 748 1.02 5,390 
Dec. 11-20-------- 2,691 91.8 -- -- -- -- -- -- -- -- -- -- -- -- 609 .83 4,420 
Dec. 21-31---------- 2,168 105 -- -- -- -- -- -- -- -- -- -- -- -- 710 .97. 4,160 
Jan. 1-10, 1939----- 1,857 111 -- -- -- -- -- -- -- -- -- -- -- -·- 766 1.04 3,820 
Jan. 11-18, 20------ 2,258 100 -- -- -- -- -- -- -- -- -- -- -- -- 682· .93 4,160 
Jan. 21-28, 30------ 2,128 98.0 -- -- -- -- -- -- -- -- -- -- -- -- 654 .89 3,750 

Feb. 1-10----------- 1,789 99.0 -- -- -- -- -- -- -- -- -- -- -- 688 .94 3,330 • -- -- . --
Feb. 11-20---------- 1,850 99.8 -- -- -- -- -- -- -- -- -- -- -- 680 .92 3,370 
Feb. 21-28------- -- 1,980 100 -- -- -- -- -- -- -- -- -- -- -- -- 670 .91 3,570 
Mar. 1~10----------- 2,293 96.0 -- -- -- -- -- -- -- -- -- -- -·- -- 650 .88 4,000. 
Mar. 11-20--------~- 3,729 109 -- -- -- -- -- -- -- -- -- -- -- -- 761 1.03 7,600 
Mar. 21-31---------- 12,400 93.7 -- -- -- -- -- -- -- -- -- -- -- 679 .92 2,260 

Apr. 1, 3-10-------- 8,352 77.0 -- -- -- .. - -- -- -- -- -- -- -- -- 559 .76 12,600 
Apr. 12-14, 16-20--~ 6,792 68.6 -- -- -- -- -- -- -- -- -- -- -- -- 488' .66 8,880 
Apr. 21-30---------- 7,354 67.1 -- -- -- -- -- -- -- -- -- -- -·- -- 479 .65 9,460 
May 1-4, 6-10------ 14,A60 50.2 -- -- -- -- -- -- -- -- -- -- -- -- 354 .48 14,100 
May 11-14,. 16-20----- 14,?SO 45.9 -- -- -- -- -- -- -- -- -- -- -- -- 297 .40 11,700 
May 21-25, 27-31----- 13,518 43.8 -- -- -- -- -- -- -- -- -- -- -- -- 286 .39 10,400 

June 1-3, 7, 9, 10-- 12,360 51.6 -- -- -- -- -- -- -- -- -- -- -- -- 329- .45 11,000 
June 12-14, 17,18, 20- 8,250 49.4 -- -- -- -- -- -- -- -- -- -- -- -- 312 .42 6,860 
June 21-23, 26-30-- 5,803 53.6 -- -- -- -- -- -- -- -- -- -- -- 351 .48 5,520 
July 1-9---------- 3,508 60.8 -- -- -- -- -- -- -- -- -- -- -- -- 394 :54 3,750 
July 11-20~------- 2,686 57.7 _..: --- -- -- -- -- -- -- -- -- -- -- 371 .so 2,660 
July 21-27, 29-31--- 1,805 72.8 487 .66 2,360 

Aug. 1-7, 9-10-- -- 2,024 91.5 -- -- -- -- -- -- -- -- -- -- -- -- 624 .85 3,410 
Aug. 12-19---------- 1,675 92.0 -- -- -- -- -- -- -- -- -- -- -- -- EH9 .84 2,790 
Aug. 21-31--------- 1,173 89.2 -- -- -- -- -- -- -- -- -- -- -- -- 596 .81 1,880 
Sept. 1-9----------- 1,663 119 -- -- -- -- -- -- -- -- -- -- -- - 859 1.17 3,850 
Sept. 11-20--------- 2,854 124 -- -- -- -- -- -- -- -- -- -- -- -- 883 1.20 6,780 
sept. 21-30-------- 1,842 107 -- -- -- -- -- -- -- --- -- -- -- -- 725 .99 3,610 

Weighted average 4,724 -- -- -- -- -- -- -- -- -- - -- -- 505 0.69 6,450 1 1 1 ~-_ .... 
a Residue by evaporation. 
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GREEN RIVER AT GREEN RIVER, UTAH--Continued 

Mean discharge and dissolved solids, water year October 1939 to September 1940 

Date 
of 

collection 

Oct. 1-10, 1939 ........... . 
Oct. 11-20 .......•.••..... 
Oct. 21-31 .••......•.....• 
Nov. 1-10 ........••..•..•• 
Nov. 11-20 ........•••....• 
Nov. 21-30 .....•••..•....• 

Dec. 1-10 ..........•...... 
Dec. 11-20 ........•...••.• 
Dec. 21-31 ............... . 
Jan. 1-10, 1940 .......... .. 
Jan. 11-20 •..•.•..•••.•.•. 
Jan. 21-27, 29-31. ......••. 

Feb. 1-9 •..•.........•.... 
Feb, 11-13, 15-20 .......•. 
Feb, 22-26, 28, 29 ...•...•• 
Mar. 1, 2, 4-10 ...•......• 
Mar. 11-20 .....•.•.•...... 
Mar. 21-31 ..•.•.••••.....• 

Apr. 1-9 .•..••......•...• ; 
Apr. 13-20 .•......•...•••• · 
Apr. 21-.30 .•......•...•.•. 
May 1-10 ..... , ...•.••.••.• 
May 11-20 ..•..••.......... 
May 21-31 ....•..•..•...••. 

June 1-10. ........••.•.•••• 
June 11-14, 16, 18, 20 ....• 
June 21-30 ..•..... ; •.....• 
July 1-2, 4-9 ...... , .. , ..•. 
July 11-20 ......•.•.••...•. 
July 21-27, 29,· 31 ..•...... 

Aug. 1-10., .•••....••.•... 
Aug, 11-17, 19 ............ , 
Aug. 21-31 ............... . 
Sept. 1-10 ................ . 
Sept. 11-20, .•..•..••..•.•• 
Sept. 21-23, 25-30 ........• 

Weighted average .......•. 

a Residue by evaporation. 

Mean 
dis

charge 

(cfs) 

2,090 
2,230 
1, 855 
1,771 
1,689 
11490 

1, 609 
1,673 
1,080 
1, 507 
1,378 
1,119 

1,660 
1,664 
1, 717 
3,800 
2,894 
3,022 

3,702 
3,225 
5,854 
8,172 

13,690 
12, 350 

12,700 
7,156 
4, 959 
2,649 
1,614 
1,018 

779 
645 
973 
921 

1,372 
1,791 

3,273 

Dis
solved 
solids a. 
(ppm) 

853 
717 
723 
738 
742 
804 

865 
863 
910 
944 
871 
925 

872 
832 
842 
774 
814 
777 

663 
557 
466 
352 
279 
268 

273 
285 
226 
381 
429 
593 

732 
562 
933 
985 

1,040 
1,090 

508 



t~ 

SAN JUAN RIVER NEAR BLUFF, UTAH 

Chemical analyses, in parts per million, June 1928 to September nber 1! 

Mean Sus- Sp~ci.fic Mag- Po-
dis- pended conduct- Sili- Iron Cal- ne- So- tas- Bicar- Sul- Chlo- Fluo- Ni- Bo-

Date o.f collection charge matter ance ca (Fe·) cium ·sium dium sium bonate .fate ride ride trate rate 
(c.fs) (per- (K X 1011 (Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) (N03 ) (B03 ) 

cent) at 25°C.) 

Iune 5, 1928 --------- 8;240 13 0.46 33 8.5 13 2. 84 62 6.0 0.8 0.2 
Aug._ 12-20 -------.,.--- 896 32 . 22 150 28 117 tu 186 548 23 2.4 .7 
Aug. 21-31..:---------- 788 33 . 20 110 25 124 6. ~ 212 431 25 1.5 . 6 
Sept. 1-10------------ 990 30 .. 24 90 20 84 5. ( 183 310 16 1.6 .4 
Sept. 11-20----------- 516 . 31 .06 91 21 87 5. ~ 166 328 2i 3.3 . 3 

Oct. 12 -------------- 1, 790 -- -- 85 36 76 6.f 508 64 28 -- --
Oct. 14 -------------- ·2,280 -- -- 95 30 95 222 335 26 -- --
Oct. 31 -------------- 4,130 -- -- 102 28 75 I 6. ( 179 342 24 -- --
May 1-10, 1929 ------- 7,308. 17 .13 43 10 20 118 81 3.0 1.1 . 1 
May 11-20------------- 10,100 13 . 55 38 8.2 14 l.S 104 61 4.0 . 8 . 2 
May 21-31------------ 11,000 22 .17 39 7.1 21 5. ~ 110 76 4.2 . 6 . 2 

1une 1-10 ------------ 10,910 8. 4 .. 22 37 8.2 13 5.4 105 62 3.8 . 5 .. 2 
1une 11-20------------ 8,604 9.0 .14 32 6.3 10 5.(1 93 47 3.2 . 6 . 3 
1une 21-30 ------~---- (),225 -

11 . 31 33 7.7 14 . 3. 4 90 60 4.1 . 3 . 3 
1uly 1-10 ------------ 3,328 21 . 69 66 17 45 5.(1 132 188 14 . 2 . 2 
1uly 11-20--.: _________ 2,199 21 .25 51 10 25 5.(1 111 101 12 . 4 .1 
1uly 21-31------------ 5,941 20 . 51 88 21 79 8.(1 182 305 14 . 2 . 2 

Aug. 1-3, 5-10 ------- 13,810 23 . 66 .116 23 75 16 205 376 12 . 6 . 3 
Jlug. 11-20----------~ 11,400 18 . 34 60 12 76 16 145 226 11 . 5 .7 
Aug. 21-24, 26-31 ---- 3,390 18 . 24 84 19 53 4. ~ 145 257 12 .4 .2 
Sept. 1-10------------- 7,429 20 1.6 82 18 71 4.(1 163 295 10 .4 .2 
Sept. 11-20----------- 3,428 18 .11 56 11 34 3. 4 129 138 7.0 . 8 . 1 
Sept. 21-30----------- 11,280 29 . 32 80 16 74 4. ~ 165 269 10 . 6 .2 

. - -

Dissolved solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion .foot 

181 0.25 4,030 
998 1. 36 2,410 
860 1. 17 1,830 
647 . 88 1,730 
670 . 91 933 

546 . 74 2,640 
690 . 94 4, 250 
665 .90 7,420 
233 . 32 7,308 
193 . 26 5,260 
230 . 31 6,830 

190 . 26 5,600 
159 . 22 3,690 
178 . 24 2,990 
422 . 57 3,790 
280 . 38 1,660 
625 . 85 10,000 

743 1. 01 27,700 
491 . 67 15,100 
520 . 71 4,760 
582 . 79 11,700 
332 . 45 3,070 
565 . 77 17,200 

Hardness 
as CaC03 

Non-
Total carbc.n-

·ate 
118 48 
490 337 
378 204 
306 156 
314 178 

360 0 
360 178 
370 223 
148 52 
128 44 
126 30 

126 40 
106 30 
114 40 
234 126 
168 78 
306 157 

384 216 
199 80 
288 168 
278 145 
185 80 
266 130 

Per-
cent 

sodium 
19 
34 
41 
37 
37 

31 
36 
30 
23 
19 
25 

18 
16 
20 
29 
24 
35 

29 
43 
28 
35 
28 
37_ 

-

~ 
w 



SAN JUAN RIVER NEAR BLUFF, UTA:Q--continued 

Chemical analyses, in parts per million, water year October 1929 to September 1930 

Mean Sus- Speclf'lc Mag- Po-_ 
dis- pended conduct- Sill- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Hi- Bo-

Date of collection charge matter ance ca {Fe) -clum slum dlum slum bonate fate ride ride trate rate 
(cf's) {per...:· {K X 1011 {S102 ) (Ca) (Mg) (Na) (K) (HC03 ) (so.> (Cl) (F) (N03 ) (BOa) 

cent) at 25°C·.) 

Oct. 1-10, 1929--- 2,990 20 0.14 60 13 35 2.9 129 154 8.0 1.7 0.1 
Oct. ll-20------ 2,170 16. .10 73 17 49 2.7 ·139 215 10 2.9 .1 
Oct. 21-31------ 1,500 14 .09 79 18 49 5.4 154 230 13 2.3 .2 
tlov. 1-9----~- 1,250 13 .25 88 23 55. 5.9 161 272 15 2.3 .2 
!fov. ll-15 ,. 17-20-- 1,070 12 .31 90 25 59 5.9 168 282 18 .8 .2 
Nov. 21-30------ 881 9.0 .16 94 ~5 62 5.3 171 296 17 3.5 .2 

Dec. 2-10-------- 86~ 15 .15 IJ.02 29 75 3.4 180 346 20 4.7 .2 
Dec. 11-20 ------- 776 13 .10 1lo2 31 72 6.0 180 355 20 5.1 .2 
Dec. 21-30----- 403 13 .08 P-24 36 94 3.5 224 425 26 5.1 .3 
Jan. 1, 4-10, 1930--- 555 8.2 .12 101 26 68 5.0 168 334 22 2.8 .6 
Jan. 11-18, 20---- 484 6.0 .07 ll8 31 85 5.3 200 399 26 3.3 .6 
Jan. 21-31 399 11 .08 128 35 92 4.5 220 '432 26 5.1 .1 

Feb. 1-2, 4-10- ----- 763 17 .07 91 31 82 2.5 137 377 24 2.7 .4 
(i'eb. .11-19--------- 1,550 11 .07 93 28 79 3.2 147 3fl2 21 3.8 :5 
Ei'eb. 20-26, 28---- 1,530 8.8 .66 105 33 87 3.0 169 4ll 23 3.::. .-5 
Mar. 1, 3-10----- 924 6.0 .07 IJ.03 33 81 4.2 169 384 22 2.5 .8 
Mar. ll-20------- 1,210 11 .06 97 30 74 4.6 171 348 - 22 2.3 .8 
Mar_. 21-31 ___ _:..__,..;. 1,57'0 14 .10 87 24 55 4.6 175 270 14 2-.0 .4 

(lpr. 1-10-------- 2,790 . 13 .05 74 20 40 4.2 164 2ll ll 1.5 .3 
~pr. ll-20-----~-- 4,810 13 .05 54 12 26 4.0 142 118 6.0 1.2 .5 
(lpr. 21-24, 26-29-_ - 5,710 17 .08 55 12 25 2.9 152 lOB 5.0 1.0 .6 
May 1-10 4,200 16 .08 50 ll 24 2.6 132 104 5.0 1.4 .6 
May 12-20---------~ 2,820 14 .04 60 1'4 31 2.4 144 136 8.0 1.8 .2 
May 21-31----------- 6,020 18 .08 49 10 23 2.6 136 93 6.0 1.2 .5 

June 1-10--------- 7,630 . 16 .06 53 10 20 2.7 134 96 4.0 1.0 .1 
June 11-16-------- 6,4.90 13 .06 39 7.5 16 2.1 108 64 4.0 1.3 .2 
June 21-30------ 3,030 18 .04 51 9.2 23 3.2 122 106 7.0 1.5 .1 
July 1-10------ 973 18 .04 61 14 38 3.7 126 170 12 1.2- .1 
July 11-20 2,400 25 .07 fl82 37 11£) 6.6 259 606 22 .4 .4 
July 21-31------ 4,260 24 .16 ll-07 20 95 4.2 210 353 14 1.4 1.2 

(lug. 1-10-...:__.-___ 5,370 20 .10 97 20 92 4~2 213 320 14 .5 1.5 
(lug. 11-12, 14-20---- 6,040 19 .10 flOl 19 87 3.7 2(]2 322 11 1.4 •. 7 
!\ng. 21-31--------- 915 21 .06 84 17 64 3.5 161 254 14 3.0 .3 
Sept. 1-4, 8-10--- 544 20 .08 fll4 26 91 4.0 175 398 21 2.8 .8 
Sept. 11-20------- 405 21 .12 fl06 27 90 4.0 169 385 22 4.8 .4 
Sept. 21-30----- 355 12 .10 1123 31 P5 '3.2 185. 4.54 26 12 .6 

.Jei:;hted average 2,380 16 ·0.10 75 1'? 50 3.5 159' 214 11 1.7 
-- ------ ---

" 

Dissolv-ed solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion .foot 

358 0.49 2,890 
454 .62 2,660 
487 .66 1,970 
555 .75 1,870 
576 .78 1,660 
596 .81 1,420 

684 .93 1,590 
693 .94 1,450 
837 1.14 910 
650 .88 973 
772 1.05 1,010 
842 1.15 906 

695 .95 1,430 
673 .92 2,810 
757 1.03 3,120 
716 .97 1,780 
673' .92 2,200 
557 .76 2,360 

456 .62 3,~:30 
304 .41 3,940 
301 .4i 4,640 
279 .38 3,160 
338 ·.46 2,570. 
270 .37 4,380 

269 .37 5,540 
200 .27 3,500 
279 .38 2,280 
380 .52 997 

,130 1.53 7,290 
722 .98 8,300 

673 .92 9,750 
664 .90 10,800 
540 .73 1,330 
763 1.04 1,120 
743 1.01 812 
857 1.17 821' 

466 0.63 2,990 
____ ·_ 

----

Hardness 
as CaCOa 

Non-
Total carbon-

ate 

203 98 
252 138 
271 145 
314 182 
328 190 
338 198 

374 226 
382 234 
458 2'74 
359 222 
422 258 
464 283 

354 242 
347 226 
398 259. 
392 253 
366 226 
316 172 

266 132 
184 68 
187 62 
170 62 
207 89 
164 52 

174 64 
128 40 
166 66 
210 . 106 
606 394 
349 177 

324 J.50 
330 164 
280 148 
392 248 
376 237 
434 283 

257 126 
---

Per 
cen 

sodi 
27 

~ 
~ 

um 

29-
28 
28 
28 
28 

30 
29 
31 
29 
30 
30 

33 
33 
32 
31 
30 
27 

24 
23 
22 
23 
24 
23 

20 
21 
23 
28 
30 
57 

38 
36 
33 
33 
34 
34 

29 
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SAN JUAN RIVER NEAR BLUFF, UTAH--Continued 

Chemical analyses, in parts per million, water year October 1930 to September 1931 

Mean Sus- · Specif'ic Mag- Po-
l:lis- peri.ded conduct- .Sill- Iron Cal- ne- So- tas- Blear- Sul- Chlo- P1uo- Ni- Bo-

Date of collection charge matter ance ca (Fe) cium slum dlum slum bonate fate ride ride trate rate 

(cfs) (per- (K X 1011 (Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) (SOt.) (C1) (P) (N03 ) (B03) 
cent) at 25°C.) 

Oct. 1-10, 1930----- 575 12 0.10 127 32 109 3.4 201 463 25 8.2 1.1) 
Oct. 11, 13-20------ 582 13 .06 116 31 92 4.3 179 413 23 12 .5 
Oct. 21-31----------- 515 13 .06 113· 31 91 4.2 181 406 23 14 .4 
Nov. 1-10------··---- 458 12 .08 122 36 100 4.2 188 454 26 15 .4 
Uov. 11-20---------- 562 13 .04 131 39 112 3.8 193 503 29 16 .5 
Nov. 21-30---------- 641 12 .08 127 39 108 5.0 197 490 27 12 .7 

Dec. 1-10----------- 594 14 .10 126 38 io3 5.1 204 469 27 12 .6 
Dec. 11-20--~----- 490 10 .04 130 39 102 3.0 209 467 29 8.0 .3 
Dec. 21-31---------- 170 12 .04 186 53 159 4.0 280 706 43 9.0 --
Jan. 1-10, 1931----- 300 10 .04 158 44 129 4.2 259 570 35 8.2 .2 
Jan .• 11-20---------- 325 9.6 .08 146 41 118 3.5 235 528 32 8.0 .2 
Jan. 21-31-~-------- 378 10 .04 133 36 109 3.7 21~ 480 28 13 .2 

Feb. 1-10----------- 1,040 9.0 .05 118 32 99 4.2 175 438 24 14 .5 
Feb. 11-19---------- 1,020 13 .04 119 35 119 4.2 184 487 25 14 .3 
Feb. 20-28----·----· 631 11 .08 124 38 116. 3.5 192 491 27 14 .2 
Mar. 1-10----------- 480 11 .10 130 41 124 3.4 194 509 50 12 .2 
Mar. 11-20---------- 530 12 .10 121 38 108 3.5 187 481 29 9 .• 4 .3 
M11r. 21· 31-------- 810 1'7 .12 109 32 93 2.1 188 399 20 9.~ .4 

Apr. 1-10----------- 787 13 .10 103 29 82 3.0 180 358 21 7 .• 4 .5 
Apr. 11-20---------- 1,320 12 .06 75 19 55 2.6 163 221 12 5.5 .3 
Apr. 21-30---------- 1,890 9.6 .10 70 17 47 2.6 150 195 11 5.0 .4 
May 1-8, 10---.,-- 2,900 11 .12 77 18 55 3.0 152 228 12 6.0 .6 
May 11-20---- ------ 3,460 14 .10 65 13 3.3 2.9 154 142 8.( 2.2 .3 
May 21-31--·- ------ 3,780 12 .08 53 . 10 27 2.9 138 103 6 .c 1.8 .3 

June 1-8, 10----·---- 4,980 14 .06 46 8.4 24 2.6 127 85 6.( 1.4 .4 
June 11-20------ 3,350 16 .12 42 8.0 24 2.2 113 88 6.( 1.5 .3 
June 21-30---------- 1,680 13 .04 55 10 34 3.2 125 133 9.( 1.3 .3 
July 1-10-------- 2,680 13 .04 69 13 56 3.7 144 203 12 2.7 .7 
July 11-20--~------ 480 12 .04 87 16 63 4.8 148 264 20 2.0 .8 
July 21-31------- 400 16 .20 1H 32 141 6.1 179 637 27 3.7 .2 

Aug. 1-10------- '1,690 18 .20 141 26 165 5.8 225 584 22 3.8 .2 
Aug. 11-15, 17-20--- 676 17 .10 112 22 109 5.1 208 398 19 .6 .3 
Aug. 21-31------ 256 21 .04 142 26 132 4.8 200 530 25 3.6 .2 
Sept. 1-10--------- 118 23 .08 175 39 190 5.4 203 758 40 5.2 .2 
Sept. 11-20----- 1,240 18 .16 182 38 176 5.3 228 735 33 1.8 .1 
sept. 21-30------- 2,510 12 .10 82 16 74 3.8 189 252 13 .4 .2 

Weighted average 1,230 13 0.09 85 20 68 3.4 163 274 15 4.8 --

Dissolved solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion foot 

d79 1.20 1,360 
793 1.08 1,240 
784 1.07 1,090 
862 1.17 1,060 
942 1.2E 1,130 
917 1.25 1,590 

895 1.22 1,430 
889 1.21 1,180 

1,310 1.78 601 
1,086 1.48 879 
1,002 1.36 878 

91'1 1.25 935 

824 1.12 2,310 
907 1.23 2,500 
919 1.25 1,560 
976 1.33 1,260 
894 1.22 1,280 
774 1.05 1,690 

705 .96 1,500 
482 .66 1,720 
431 .59 2,200 
485 .66 3,790 
356 .48 3,320 
284 .39 2,900 

250. .34 3,360 
244 .;)3 2,200 
320 .44 1,450 
443. .60 3,200 
542 .74 702 

1,110 1.51 1,200 

1,080 1.46 4,910 
785 1.07 1,430 
983 1.34 679 

1,340 1.82 425 
1,301) 1.77 4,350 

546 .74 3,700 

563 0.77 1,870 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

448 284 
417 270 
410 261 
452 298 
488 330 
478 316 

470 301 
485 314 
682 452 
576 363 
533 340 
480 306 

426 282 
441 290 
466 308 
493 3~~4 

458 304 
404 Z50 

. 376 228 
265 132 
244 122 
266 142 
216 90 
174 60 

150 46 
133 46 
178 76 
226 108 
283 162 
534 387 

459 2'74 
370 200 
462 298 
597 430 
610 423 
270 116 

294 "160 

Per-
cent 

sodium 

34 
32 
;)2 
32 
33 
33 

33 
31 
33 
33 
32 
33 

33 
37 
35 
35 
34 
33 

32 
31 
29 
31 
25 
25 

25 
27 
29 
35 
32 
36 

43 
39 
38 
41 
38 
37 

33 
~ 
CJ1 



Date of collection 

0 
0 
0 
N 
l· 
l 

D 
D 
D 
J 
J 
J 

F 
F 
F 

1'1 

A 
A 
A 
1'1 
1'1 
1'1 

A 
A 
A 

w 

ct. 1-10, i931---~--
ct. ll-20------------
~t. 21-24, 26-31----
JV. l-10------------
JV. ll-12, .16-20----
JV. 21-30-----------

3C. 1, 3-6, 8, 10---
3~. 11-20-----------
3~. 21-31-------- --
an. 1-10, 1932------ 1 
an. 11-20-- --------
an. 21-22, 24-31----

eb. 1-10---------··---
eb. J.l-20-----------
eb. 21-29-------~---
9r. 1-9 --------- . 
ar. 11-20-----· -----
ar. 21-31~----------

pr. 1-10------------
pr. ll-20-· - -------
pr. 21-30-----------
ay 1-10--------- ---
iy 11-20-----------~ 
ay 21-31------------

une 1-10------------
une ll-20--·- --------
une 21-30-----------
u1y 1-10----...; _______ 
Lt1y ll-20-----------
u1y 21, 23-31-------

ug. 1-10------------
ug. ll-20-·-··- - --
ug. 21-26, 28-31----
ept. 1-10-----------
ept. ll-20----------
ept • 21-30----·------

eighted avera3e 

Mean 
dis-
charge 

(cfs) 

3,690 
2,330 
1,700 

848 
1,890 

664 

492 
658 

1,040 
627 
613 
483 

4,450 
3,480 
2,800 
2,300 
2,710 
3,990 

7,250 
9,470 
7,010 
6,500 

11,100 
13,200 

8,220 
9,'J20 
9,660 
5,900 
4,180 
2,560 

2,610 
1,051) 
6,510 
2,240 

815 
1,830 

4,049 

~ 

SAN JUAN RIVER NEAR BLUFF, UTAH--continued 

Chemical analyses, in parts per million, water year October 193l to September .19~2 

Sus- Specific Mag- Po-
pended conduct- .Sili- Iron Cal- ne- So- tas- Bicar- Sul- Chlo- Fluo- Hi- Bo-
matter ance ca (Fe) cium sium dium sium bonate fate. ride ride trate rate 
(per- (K X 1011 (Si02 ) (Ca) (Hg) (Na) (K) (HCO;s) (so.> (Cl) (F) (N03 ) (B03 ) 

cent) -at 25°C.) 

15 0.17 80 14 59 4~3 187 215 9.0 1.0 0.1 
14 .22 111 17 63 4.2 192 301 11 1.5 .1 
16 .06 109 19 83 5.1 181 349 17 1.8 .5 
11 .06 102 20 74 4.8 170 325 18 2.7 .4 

8.4 .08 124 25 85 4.5 191· 398 19 5.3 .3 
8.8 .0~ 123 25 96 4,8 -201 404 24 5.5 .2 

9.8 .06 114 27 94 4.8 185 401 24 5.0 .4 
11 .04 114 25 96 4.3 209 378 23 4.8 .2 
7.0 .1)4 104 24 79 4.0 184 335 22 4.7 .2 

13 .06 111 27 91 4.0 196 381 23 4.1 .1 
12 .06 106 26 82 4.2 191 355 23 3.4 .1 
13 .06 116 30 91 3.4 207 394 24 3.9 .3 

12 .08 106 2€ 83 4.2 164 37Q 20 4.9 .2 
14 .08 89 17 106 5.4 188 336 18 5.1 ·.2 
11 .06 98 21 101 5.3 190 356 18 4.8 ·.2 
9.8 .08 89 19 73 5.4 176 287 16 4.4 .1 
7.8 .10 91 20 61 3.5 180 274 16 4.2 .1 
6.6 .OS 79 19 52 4.8 179 219 ll 3.9 .1 

5.2 .10 67 16 35 3.0 164 157 6.0 3.2 .2 
6.2 .10 54 12 29 3.2 143 118 6.0 2.3· .2 

12 .08 59 13 29 3.7 152 127 6.0 1.8 .1 
11 .08 53 12 25 3.2 136 110 6.0 .8 .1 
13 .12 47 9.6 20 2.7 129 84 4.0 1.2 .1 
11 .12 39 8.1 16 3.4 113 67 3.0 1.2 .1 

14 .12 41 7.6 18 2.7 108 74 5.0 1.4 .2 
14 .14 36 6.6 16 2.7 102 62 4.0 .9 .3 
15 .14 35 7.1 16 2.9 95 68 4.0 .9 .3 
15 .08 49 9.2 23 1.1 120 95 6.0 1.4 .3 
16 .10 52 9.9 30 1.8 128 113 7.0 2.3 .3 
19 .20 61 14 45 1.8 137 180 10 1.6 .3 

19 .-10 67 12 39 3.8 152 172 9.0 2.1. .4 
19 .19 92 18- 64 4.3 154 294 16 1.4 .5 
22 .30 93 ·17 85 4.6 197 302 12 .2 .3. 
16 .06 68 12 37 3.7 139 179 10 3.0 .4 
16 .06 84 18 59 3.7 149 259 16 . 3.3 .5 
16 .10 116 24 100 5.4 16"'7 422 21 3•7 .7 

13 0.12 64 13 41 3.4 144 167 8.6 2.1 

Dissolved solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion f'oot 

490- 0.6'l 4,88( 
618 .84 3,88( 
689 .94 3,16C 
641 .8'1 . 1,47C 
763 1.04 3,89C 
790 l.O'i 1,41C 

771 1.05 1,02C 
759 1.0~ 1,35C 
670 .91 1,88C 
751 1.1)2 1,270 
706- .96 1,170 
777 l.OE . 1,010 

713 .9'i 8,560 
683 .93 6,41C 
709 .96 5;350 
590 .80 5,250 
569 .77 4,160 
484 .66 5,210 

373 .51 7,290 
301 .41 7,690 
326 .44 6,160 
288 .39 5,048 
245 .33 7,340 
205 .28 7,300 

217 .3C 4,800 
193 .26 5,160 
197 .27 5,130 

. 259 .35 4,120 
295 .40 3,330 
403 .55 2,780 

399 .54 2,810 
585 .so 1,660 
633 .86 11,100 
397 .54 . 2,400 
533 .72 .1,170 
790 1.07 3,900 

383' 0.52 4,180 

Hardness 
as CaCO;s 

Non-
Total carbon-

ate 

257 104 
347 190 
350 202 
336 197 
412 256 
410 246 

396 244 
388 216 
358 207 
388 228 
372 215 
413 244 

372 237 
292 138 
331 176 
300 156 
322 174 
275 ,128 

233 98 
184 68 
200 76 
182 70 
157 52 
131 38 

134 45 
117 34 
119· 41 
160 62 
170 66 
217 104 

216 92 
304 178 
302 140 
219 J.05 
284 -162 
388 251 

/. 

213 95 

Per-· 
cent 

sodium 

33 
28 
34 
32 
31 
33 

34 
35 
32 
33 
32 
32 

32 
44 
39 
34 
29 
29 

24 
25 
23 
23 
21 
21 

22 
23 
22 
24 
2? 
31 

28 
31 
38 
26 
31 
36 

29 

~ 
0') 
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SAN JUAN RIVER NEAR BLUFF, UTAH--Continued 

Chemical analyses, in parts per million, water.year October 1932 to September 1933 

Me~ Sus- Speclf'lc Mag- Po- Dissolved solids 
dis- pended conduct- ·sill- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo-· Nl- Bo- Parts Tons Tons 

Date of collection charge matter ance ca (Fe) clum slum dlum slum bonate fate ride ride trate rate per per per 
(cfs) (per- (K X 1011 (S102 ) (Ca) (Mg) (Na) (K) (HC03 ) (S04) (Cl) (F) (N03 ) (B03 ) mil- acre- day 

cent) at 2S°C;) lion f'oot 

~t.- 1-10, 1932------ 720 15 0.04 116 28 85 5.8 179 405 22 - 4.e 0.3 't70 1.05 1,497 
ICt • 11-20--------- 725 13 .0~ 118 31 87 7.7 178 420 24 -- 4.0 .3 792 1.08 1,550 
ICt • 21-31-'----------- 950 15 .04 124 34 98 3.8 194 414 25 -- 6.1 .3 846 1.15 2,170 
lov. 1-4, 6-10------ 710 15 .04 115 34 89 3.5 183 422 23 o.o 5.9 .3 798 1.09 1,530 
lov. 11-20---------- 615 13 .0~ 124 38 99 3.7 197 467 26 -- 5.3 .4 874 1.19 1,451 
!ov. 21-30----------- 585 14 .1:: 128 40 96 5.8 197 4713 30 -- 3.3 .5 892 1.21 1,409 

'<9C. 1, 4, 7, 10---- 600 13 .1~ 124 41 101 8.0 180 476 28 -- 3.5 .5 833 1.20 1,430 
18C. 11-15, 17-29---- 455 7.8 .oe 138 46 1l5 4.2 216 542 32 -- 5.2 .2 997 L36 1,225 
18C, 21-29--------- 265 0.2 .1C 145 47 123 4.8 237 561 34 -- 3.9 .0 1,040 1.42 748 
an. 3, 7, 9, 10, 1933 315 6.4 .24 107 34 85 5.13 173 398 26 -- 3.1 .2 751 1.02 639 
an. 11-20----------- 385 8.4 .1:: 124 34 102 4.3 217 435 29 -- 4.3 .3 848 "1.15 801 
an. 21-23, 25, 27, 23-31. 690 7.4 .1C 119 33 96 4.5 189 428 28 -- 4.4 .3 814 1.11 1,516 

eb. 1, 3-10----- ------ 680 8.8 .1C 127 34 100 4.5 201 450 29 -- 4.3 .2 857 1.17 1,573 
eb. 11-19--- -- ----- 735 ll .1C 141 39 115 4.3 236 500 33 -- 5.2 .2 965 1.31 1,915 
eb. 20-28----------- 1,205 8.4 .0€ 101 29 86 4.5 168 373 24 -- 3.4 .5 '?12 .9.7 ?.,316 
ar. 1-10----------- 1,;340 0.8 .0€ 107 30 99 4.3 173 419 24 - 5.5 .4 783 1.06 3,470 
ar. 11-20----------- 1;220 9.2 .0( 107 30 85 4.0 171 385 23 -- 3".6 .4 731 .99 2,408 
ar. 21-31----------- 7~!') 11 .0€ 111 34 88 4.2 181 415 24 -- 3.8 .4 780 1.06 1,590 

pr. 1-10------------ 1,310 14 .1C 81 23 55 2.9 157 260 11 .o 2.4 .2 527 .72 1,864 
pr. 11, 13-20------- 940 14 .OE 75 22 54 2.7 151 240 16 .o 2.7 .2 501 .68 1,272 
pr. 21-30---------- 1,030 13 .1C 71 20 52 2.7 142 230 13 .o. 2.4 .2 474 .64 1,3~8 
ay 1-10------------- 1,460- 11 .12 80 24 57 2.9 139 277 15 .o 2.8 .2 538 .73 2,121 
ay 11-20------------ 1,205 18 .06 77 23 58 3.0 155 253 16 .2 3.4 .2 528 .72 1,718 
ay 21-31-~---------- 5,355 15 .1C 52 12 28 3.7 131 114 7.0 .2 2.0 .2 2£,8 .11 4,310 

une 1-10------------ 8,775 11 .1C 41 7.4 18 2.4 107 70 4.0 .2 1.5 .1 208 .28 4,9~0 
une 11-13, 15-20---- 7,820 12 .1:: 41 7.2 20 2.4 97 85 4.0 .2 1.4 .1 221 .30 4,670 
une 21-30---------- 5,535 13 .OE 57 10 35 3.8 134 129 7.0 .4 1.9 .1 323 .44 4,830 
u1y 1-10---------- 3,110 16 .24 82 16 56 4.6 149 244 12 .4 1.0 .1 505 .59 4,240 
u1y 11-20---------- 2,315 15 .oe 84 18 65 5.3 158 270 12 .6 1.1 .2 548 .75 3,430 
uly 21-31----- ----- 1,145 22 .1C 96 20 103 s.o 183 357 20 .4 1.0 .1 714 .97 2,207 

ug. 1-10------------ 1,265 17 .10 127 25 129 5.1· 224 462 25 .3 .5 .2 901 1.23 3,080 
ug. 11-20----------- 510 21 .u 80 13 91 5.3 168 280 17 .4 3.2 .1 593 .01 817 
ug. 21-31----------- 210 8.2 .28 llO 25 129 4.5 192 439 26 .4 4.8 .3 841 1.14 477 
ept. 1-10---------- BOO 16 .18 112 23 135 6.6 169 461 26 .4 3.3 .3 867 1.18 1,873 
ept. 11-20--------- 3,410 19 .24 115 20 109 5.8 192 399 16 .3 .1 .3 779 1.06 7,170 
ept. 21-23, 25-30--- 2,440 15 .08 88 17 64 4.8 146 275 12 .3 2.0 .3 550 .75 3,6?.0 

eighted average 1,720 13 0.11 77 18 58 3.9 147 240 13 -- 2.3 -- 408 0.68 2,313 w 

Hardness 
as caco., 

Non-
Total carbon-

ate 

404. 258 
422 276 
450 290 
427 277 
466 304 
484 322 

478 330 
534 356 
556 362 
407 265 
450 272 
432 278 

457 292 
512 319 
371 234 
390 248 
390 250 
417 268 

296 168 
278 154 
259 142 
298 184 
286 160 
186 72 

133 46 
132 52 
183 73 
270 148 
284 154 
322 172 

420 236 
253 116 
378 220 
374 236 
369 212 
290 170 

263 146 

Per-
cent 

sodium 

31 
30 
32 
31 
31 
30 

31 
32 
32 
31 
33 
32. 

32 
33 
33 
35 
32 
31 

28 
29 
30 
29 
30 
25 

22 
24 
29 
31 
33 
41 

40 
43 
42 
43 
39 
32 

32 ~ 
....:J 



Date of collection 

0 
0 
0 
N 
N 
l 

D 
D 
D 
J 
J 
J 

F 
F 
F 
M 
M 
r'l 

A 
A 
A 
M 
M 
M 

J 
J 
J 
J 
J 

A 
A 
A 
s 
s 
s 

w 

~t. 1-10, 1933------
~t. 11-20-----------
~t. 21-31-----------
DV. 1-10------------
DV. 11-20-------------
DV. 21-29-----------

ec. 1-5, 7-10-------
ec. 11-20----- --~-
ec. 21-23, 26-31--·-
~n. 1-7, 9-10, 1934-
~- 11-16, 18-20----
~n. 21-31-----------

eb. 1-10------------
eb. 11-20------------
eb. 21-28-----------
~r. 1-10------------
~r.·ll-16, 18-20----
ir. 21-27, 29-31----

Dr. 1-10---·---------
)r. 11-20-----~----
)r. 21-30-----------
iy 1-10-------------
iy 11-20------------
iY 21-31------------

me 1-10-· -- -- -----
me 11-20-----------
me 21-30----~----
l1y 1-10------------
lly 14-19-----------
lly 21-31-----------

lg. 1-10------------
lg . 11-20-----------
lg. 21-31----------·-
ept. 1-2, 4-10~-----
lpt. 11-20----------
ept. 21-30-----~----

eighted average 

Mean 
dis-
charge 

(cf's) 

2,440 
1,670 

807 
680 
592 
586 

820 
560 
614 
638 
492 
570 

512 
526 
720 
564 
730 
781 

860 
1,720 
2,910 
2,830 
3,230 
1,420 

1,420 
279 

28 
--

12 
674 

109 
210 

1,010 
498 
280 

1,070 

--

SAN JUAN RIVER NEAR BLUFF, UTAH--Continued 

Chemical analyses, in parts per million, water year October 1933 to September 1934 

Sus- Specific Mag- Po- Dissolved solids 
pended conduct- Sill- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo-. Parts Tons Tons 
matter ance ca (Fe) cium slum dium slum bonate f'ate ride ride trate rate per per per 
(per- (K x 106 (Si02) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) (N03 ) (B03) mil- acre- day cent) at 25°C.) l~on f'oot 

14" 0.20 105 22 100 4.8 192 380 18 0.3 1.0 0.2 740 l.Ol 4,880 
12 .12 97 19 85 5.3 177 329 . 16 .6 3.2 .1 654 .89 2,950 
12 .00 100 22 74 4.8 160 328 19 .8 4.6 .2 644 ~88 1,403 
9.2 .10 111 28 82 3.8 168 386 23 -.8 4.1 .2 731 .91) 1,342 

17 .07 112 32 88 4.0 183 394 24 .3 5.6 .3 767 1.04 1,226 
16 .05 114 32 98 4.5 185 424 25 .2 5.1 .4 811 1.10 1,283 

15 .07 141 38 111 5.0 181 539 27 .2 7.7 .4 973 1".32 2,175 
15 .10 125 37 103 4.2 191 470 27 .1 6.4 .5 882 1.20 1,334 
13 .08 121 37 88 4.5 188 438 20 .6 6.8 .3 822 1.12 1,363 
15 .09 115 36 92 3.8 182 430 20 .4 6.0 .3 808 1.10 1,392 
13 .09 122 37 99 3.4 . 197 443 24 .3 6.0 .3 845 1.15 1,122 
13 .06 114 33 97 2.2 183 427 26 .3 5.0 .2 808 1.10 1,244 

12 .08 '114 34 98 2.2 178 434 25 .2 5.4 .2 813 1.11 1,124 
16 .. 07 110 31 98 3.7 172 416 24 .1 5.9 ·.1 789 1.-07 1,121 
15 .05 118 34 101 4.0 169 447 24 .2 4.9 .2 825 1.12 1,604 
16 .07 114 34 102 3.1 183 452 24 .1 5.0 .2 841 1.14 1,281 
19 .12 98 27 80 3.0 180 336 19 .o 4.1 .2 675 .92 1,330 
14 .05 80 21 59 4.2 160 256 14 .2 2.0 .5 529 .72 1,116 

12 
./ 

.05 82 22 61 4.2 154 269 14 .2 2.9 .4 543 .74 1,261 
20 .10 71 17 52 4.0 149 214 12 .1 2.5 .3 466 .63 2,164 
13 .06 51 11 33 3.4 125 127 8.0 .1 1.5 .3 310 .42 2,436 
15 .2G 130 12 34 4.8 134 146 8.0 .2 2.3 .1 349 .47 2,670 
14. ·.24 50 8.8 26 5.3 128 100 8.0 .1 1.4 • 1 277 .38 2,416 
11 .04 58 12 39 2.7 124 148 11 .4 2.0 .3 345 .47 1,323 

12 .05 65 12 62 3.4 137 198 15 .4 3.0 .3 438 .60 1,679 
21 .09 83 15 77 4.5 i44 278 19 .3 1.4 .1 570 .78 429 
16 .07 105 23 137 4.5 120 487 33 .4 .7 .3 866 1.18 65.5 --- -- -- -- -- -- -- -- -- -- -- -- -- -- --
21 .24 188 44 291 9.0 140 ~040 57· .4 4.5 .4 1,720 2.34 55.8 
25 .16 271 48 247 6.2 285 ~070 43 .9 .1 .5 1,060 2.52 3,380 

20 .20 166 27 . 1<J7 5.9 .209 694 38 .8 2.9 .2 1,260 1.71 369 
25 .16 210 39 257 6.<J 265 926 47 .5 .3 .4 1,640 2.23 931 
22 .10 207 43 223 7.2 244 885 40 .5 ~5 .6 1,550 2.11 4,220 
23 .61 153 30 170 7.2 240 607 34 .4 .4 .5 1,140 1.56 1,538 
22 .51 155 27 215 6.4 252 678 36 .3 .3 .5 1,260 1.72 956 
17 .26 148 25 143 6.6 228 535 28 .o 3.6 .6 1,020 1.39 2,940 

15 0.14 96 22 81 4.5 167 332 18 -- 2.9 -- 655 0.89 1,615 

" 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

352 195 
320 175 
340 209 
392 254 
411 261 
416 264 

508 360 
464 308 
454 300 
435 286 
456 295 
420 270 

424 278 
402 261 
420 281 
424 274 
356 208 
286 155 

295 169 
247 125 
172 70 
199 . 89 
161 . 56 
194 92 

212 99 
268 150 
356 258 
-·- --
650" 536 
874 640 

526 354 
684 468 
694 494 
506 309 
498 292 
472 286 

330 19;3 

Per-
cent 

sodiUlll 

38 
36 
32 
31 
32 
34 

32 
32 
29 
31 
32 
33 

33 
34 
34 
34 
33 
31 

31 
31 
29 
27 
25 
30 

39 
38 
43 
--
49 
38 

45 
:§:5 
41 
42 
48 
39 

34 

~ 
00 
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SAN JUAN RIVER NEAR BLUFF, UTAH--CQntinued 

Chemical analyses, in parts per million, water year October 1934 to September 1935 

Mean Sus- Specl.fic Mag- Po- Dissolved solids 
dis- pended conduct- .Sill- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 

Date o.f collection charge matter ance ca (Fe) cimn simn dimn simn bonate .fate ride ride trate rate per per per 
' (e.fs) (per- (K x 108 (S102 ) (Ca) (Mg) (Na) (K) (HC03 ) (S04 ) (Cl) (F) (N03 ) (B03 ) mil- acre- day 

cent) at 25°C.) linn .foot 

1et. 1-10, 1934----- 512 16 0.1] 97 15 79 5.9 170 292 22 0.0 3.3 0.2 514 0.84 .849 
let. 11-20--------- 272 13 .lC 121 -20 103 5.8 187 396 30 .6 3.6 .4 785 l.Q7 '377 
let. 21-31-------- 285 15 .lC 123 22 111 5.6 193 418 32 .5 3.9 .6 826 1.12 636 
!ov. 1-10--------.,--- 227 11 -~~ 138 26 132 5.3 202 496 36 .o 4.7 .8 919 1.29 582 
!ov. 11-20---------- 355 11 .09 137 26 127 6.1 206 494 33 .1 5.3 .3 941 1.28 902 
ov. 21-30---------- 452 11 .oc 137 30 123 5.9 205 496 34 .2 6.6 .4 945 1.29 . 1,153 

1ee. 1....:10------------ 204 12 .O_E 150 .35 135 6.4 235 547 38 .2 6.2 .3 1,050 1.42 576 
lee. 11-20---------- 657 14 .64 137 30 127 5.1 211 493 32 .5 5.6 .4 948 1.29 1,682 
leC. 21-31----------- 451 13 .0€ 127 31 116 3.7 186 467 31 .5 4.6 .2 885 1.20 1,078 
an. 1-10, 1935------ 454 9.2 .O'i 124 31 111 4.0 196 442 2B .6 5.1 .4 852 1.16 1,044 
an. 11-20----------- 919 12 .O'i 118 30 133 4.8 208 459 29 .6 6.4 .4 895 1.22 2,221 
an. 21-31--------- 591 12 .12 132 33 144 5.1 228 508 34 .4 5.8 .6 987 1.34 1,575 

'eb. 1-10-·--------- 1,000 -- .1C 99 24 96 5.3 191 342 22 .4 6.0 .8 690 .94 1,863 
'eb. 11-19- ---------- 814 12 .04 105 25 93 5.3 190 364 22 .4 4.5 .3 725 .99 1,593 
'eb. 20-28----------- 869 12 ·<?~ 109 26 108 5.1 202 400 23 .4 5.0 .3 788 1.07 1,849 
lar. 1-10------------ 866 12 .OE 104 24 95 4.3 189 361 21 .4 4.·6 .2 719 .98 1,681 
ar. 11-20~-------- 1,130 10 .04 108 27 95 5.1 199 376 21 .3 4.9 .3 745 1.01 2,273 
ar. 21-31----------- 1,690 11 .06 88 22 68 5.0 . 165 285 15 .3 3.5 .2 579 .79 2,640 

pr. 1-10---------- 3,690 16 .(15 78 17 40 4.5 190 176 8. .2 6:1 .1 439 .60 4,370 
pr. 11-20----------- 4,360 16 .05 64 14 35 3.7 166 142 7.0 .3 2.8 .1 367 .50. 4,320 
pr. 21-30--------- 4,740 14 .04 54 11 26 3.5 151 100 5.0 .2 2.1 .1 290 .39 3,710 
ay 1-10------------ 3,560 17 .02 58 12 32 2.7 148 121 7.2 .3 2.0 .2 325 .44 3,120 
ay 11720------------ 5,940 16 .02 56 11 21 3.0 152 100 4.5 .3 1.3 .1 291 .40 4,670 
ay 21-31--------- 8,480 15 .03 51 10 24 2.7 137 92- 5.2 .3 1.6 .1 269 .37 6,160 

une 1-10------------ 10,300 14 .06 40 7.e 17 2.2 113 66 3.8 .2 • 9 .1 . 208 .28 5,'i80 
une 11-20----------- 15,700 17 .04 44 6.1 16 2.8 133 56 3.5 .3 1.6 .o 213 .29 9,030 
une 21-30-------~-- 12,300 16 .04 38 5.4 l3 2.7 112 48 3.0 .2 1.0 .o 182 .25 6,040 
u1y 1-10----------- 7,010 15 .04 35 5.2 15 2.7 94 60 4.0 .2 .8 .o 184 .25 3,480 
uly 11-20--------- 4,810 15 .10 49 7.9 30 4.0 118 100 9.0 .4 .6 .1 274 .37 3,560 
u1y 21-28, 30-31---- 2,920 17 .10 50 8.3 36 4.3 99 141 9.0 .8 .4 .1 316 .43 2,491 

ug. 1-10--------- 2,510 20 .10 75 13 73 5.0 144 254 12 1.0 1.2 .2 525 .71 3,560 
ug. 11-20-------- 1~810 15 .11 B3 14. 60 5.0 128 271 14 1.1 1.4 .2 528 .72 2,580 
ug. 21-31----------- 1,900 14 .14 84 17 65 4.5 154 249 14 1_.3 2.1 .2 527 .n 2,700 
ept. 1-10-------- 1,690 12 .12 95 20 75 4.8 169 296 15 1.3 2.6 .2 605 .82 2,760 
ept. 11-20------- 895 4.5 .14 80 18 63 3.7 138 261 15 1.0 2.1 .1 516 .70 1,247 
ept. 21-30------ 4,210 16 .05 112 22 U5 5.4 177 421 21 1.2 1.6 .2 802 1.09 9,120 

w eighted average 3,020 15 0.05 60 11 38 3.4 140 145 8.4 Q.4 1.9 Q.1 353 Q.48 2,b70 

Hardness 
as caco., 

Non-
Total carbon-

ate 

304 164 
384 230 
398 2.40 
452 286 
449 280 
466 298 

518 326 
466 292 
444 292 
437 276 
4J.8 248 
465 278 

346 186 
365 210 
Y!'d 214 
358 203 
380 218 
310 175 

-264 109 
217 81 
180 56 
194 72 
185 60 
168 56 

132 40 
135 26 
"117 25 
109 32 
155 58 
159 78 

240 122 
264 160 
280 154 
319 180 
274 160 
370 225 

194 80 

Per-
cent 

sodimn 

36 
36 
37 
39 
38 
36 

36 
37 
36 
35 
41 
40 

37 
35 
38 
36 

;35 
32 

24 
26 
23 
26 
22 
23 

22 
20 
19 
22 
29 
32 

39 
32 
33 
33 
33 
40 

29 
~ 
co 



SAN JUAN RIVER NEAR BLUFF, UTAH--Continued 

Chemical analyses, in parts per million, Water year Octpber 193~ to September 1936 

Mean Sus- Specific Mag- Po- Dissolved solids 
dis- pended conduct- S111- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons Date of collection ·charge matter ance ca (Fe) cium slum dium slum bonate fate ride ride trate rate per per per 
(cfs) 

(per- (K X 1011 (S102 ) (Ca) (Mg) (Na) (K) (HC03 ) (S04 ) (Cl) (F) (N03) (803) mil- acre- day 
cent) at 25°C.) lion foot 

Oct. 1-10, 1935------ 1,480 -- 16 0.04 85 15 71 4.2 148 270 14 1.0 2.4 0.1 552 0.75 2,206 
Oct. 11-20------·---- 826 -- 15 .Of 93 21 70 4.0 153 308 18 J..O 2.5 .1 608 .83 1,356 
'oct. 21-31----------- 1,050 -- 14 .03 105 27 97 4.0 170 384 20 1.1 3.1 .1 739 1.01 2,095 
Nov. 1-10-·· ---------- 737 -- 13 .o~ 106 27 79 3.8 173 365 21 .9 3.2 .1 704 • 96. 1,401 
Nov. 11-20-------- 664 -- 15 .0~ 115 31 . 87 3.2 178 405 22 .6 3.8 .1 770 1.05 1,380 
llov. 21-30----------- 675 -- 13 .03 114 32 87 3.0 182 402 22 .6 3.8 .1 767 1.04 1,398 

Dec. 1-10------------ 635 -- 14 .03 118 33 95 3.0 191 429 25 .5 4.7 .2 816 1.11 1,399 
Dec. 11-13, 15-20---- 489 -- 15 .o~ 115· 32 95 3.2 19'7 413 25 .4 ·3.8 .2 799 1.09 1,055 
pee. 21-24,26-28,30-31 443 -- 16 .04 128 34 109 5.4 205 461 29 .4 4.1 .3 888 .. 1.21 1,062 
Jan. 1-10, 1936----~- 500 -- 15 ~04 123 32 100 5.4 205 430 27 .3 3.8 .3 838 1.14 1,131 
Jan. 11-20----------- 624 -- 16 .04 119 31 95 5.1 193 421 25 .3 4.1 .2 812 1.10 1,368 
Jan. 21-28, 30-31 --- 642 -- 15 .03 120 32 96 5.1 190 424 25 .3 4.3 .2 815 1.11 1,413 

Feb. 1-10------------ 634 -- 14 .03 112 30 93 4.6 184 397 24 .3 4.1 .2 770 1.05 1,318 
Feb. 11-20----------- g39 -- 14 .07 111 30 102 5.6 190 415 23 .3 4.2 ·.2 799 1.09. 2,024 
Feb. 21-29----------- 1,060 -- 18 .OE 112 28 113 4.3 233 411 22 .3 5.8 -- 829 1.13 2,373 
Mar. 1-10----------- 2,610 -- 17 .04 102 21 92 4.8 233 317 16 .3 6.4 .2 691 .94 4,870 
Mar. 11-20----------- 2,520 -- 15 .07 80 17 46 3.8 193 193 9.0 .3 2.8 .1 <162 .63 3,140 
Mar. 21-31--------- 1,640 -- 15 .03 81 20· 47 3.7 172 223 11 .3 3.0 .1 489 .67 2,165 

Apr. 1-10------------- 1,gso -- 15 .04 83 21 48 3.9 180 226 10 .1 1.8 .1 497 .68 2,620 
Apr. 11-20----------- 6,600 -- 14 .05 60 12 29 3.2 168 112 5.0 .2 1.8 .1 320 .44 5,700 
Apr. 21-30----------- 7,360 -- .15 .11 48 9.1 11 6.9 133 69 3.2 .3 1.2 .1 229 .31 4,550 
May 1-10------------- 7,830 -- 14 .oe 45 8.5 12 6.2 127 66 3.3 .2 1.5 .1 219 .30 4,630 
May 11-20------------ 5,840 -- 15 .24 45 8.6 15 7.0 120 '/3 6.6 .3 1.0 .6 231 .31 3,640 
May 21-31- ----·----- 7,020 -- 1:~ .20 36 6.8 9.9 6.1 97 59 3.4 .1 1.0 .2 1·95 .25 3,510 

June l-3, 5-10.------- 4,610 -- 16 .08 49 9.3 20 3.5 124 91 5.7 .o 1.2 .1 257 .35 3.)200 
June 11-20----------- 3,520 - 15 .02 45 8.7 21 3.0 114 92 5.6 .o 1.5 .2 248 .34 2,357 
June 21-30---------- 1,500 -·· 17 .18 60 12 35 3.7 131 152 10 .2 1.1 .2 356 .48 1,442 
July 1-10~----------- 636 -- 16 .05 66 13 51 3.8 133 203 13 .4 1.3 .3 433 .59 744 
July 11-20----------- 900 93.4 18 .10 101 25 73 5.6 172 342 18 .1 2.3 .7 670 .91 1,628 
July 21-31----------- 476 99.5 16 .05 . 98 25 83 5.4 175 346 20 .7 4.5 .5 685 .93 880 

Aug. 1-10----------- 3,480 124 24 .10 134 32 127 6.4 276 456 22 .3 1.2 .1 939 1.28 8,820 
Aug. 12-20~--------- 1,480 88.4 20 .12 103 19 62 5.9 188 277 14 .5 1.3 .4 595 .81 . 2,378 
Aug. 21-31---------~ 2,620· 117 18 .12 126 24 103 6.2 246 395 16 .7 .5 .1 811 1.10 5,740 
Sept. 1-10----------- 4,000 91.8 ·16 .so 105 19 69 5.9 210. 285 12 .6 1.2 .4 618 .84 6)F,70 
Sept • 11-20---------- 1,390 79.8 20 .20 88 18 sa· 5.3 164 252 13 .5 1.1 .1 537 .73 2,015 
Sept. 21-30---------- 1,540 113 18 .34 128 27 99 5.4 218 421 18 .4 2.0 .1 827 1.12 3,440 

Weighted average 2,250 -- 16 o.l5 74 16 46 5.1 161 196 10 o.3 1.9 o.2 445 o.6.l 2,700 

'» 

Hardness 
as caco., 

N~n-
Total carbon-

ate 

274 152 
318· 193 
373 234 
376 234 . 
414 268 
416 267 

430 274 
4.18 257 
460 29/il 
438 270 
424 266 
4.31 275 

403 252 
400 245 
394 204 
341 150 
270 ll2 
284 143_ 

294 146 
199 52 
158 46 
148 44 
148 50 
118 38 

160 59 
148 55 
199 92 
218 109 
355. 214 
348 204 

466 240 
335 ),.81 
413 212 
340 168 
294 159 
430 252 

250 118 

Per-
cent 

sodium 

36 
32 
36 
31 
31 
31 

32 
33 
34 
33 
32 
32 

33 
35 
38 
37 
27 
2.6 

26 
24 
13 
14 
17 
15 

21 
23 
27 
33 
30 
34 

37 
28 
35 
30 
30 
33 

28 

CJ1 
0 
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SAN JUAN RIVER NEAR BLUFF, UTAH--Continued 

Chemical analyses, in parts per million, water year October 1936 to September 1937 

Mean Sus- Specific Mag- Po-
dis- pended conduct- .Sill- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo-

Date of collection charge matter ance ca (Fe) cium slum dium slum bonate fate ride ride trate rate 
(cfs) (per- (K X 1011 (S102 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) (N03 ) (BOa) 

cent) at 25°C.) 

ct. 1-10, 1936------ 978 92.4 17 0.08 103 22 77 4.5 178 325 16 0.4 3.2 0.3 
ct. 11-20----------- '770 94.2 14 .06 103 25 77 4.2 177 336 18 .5 2.8 .1 
ct. 21-31------- ---- 1,450 110 16 .27 136 31 83 4.8 193 444 20 .5 2.7 .1 
ov. 1-10------------ 1,600 95.5 16 .2Q 106 24 79 4.5 188 343 18 .3 2.1 .1 
ov. 11- ?.0-- -------- 1,040 88.7 14 .02 96 24 68 4.2 171 311 '17 .2 2.8 .1 
ov. 21-30----------- 980 88.0 13 .08 94 25 66 5.4 170 303 16 .7 3.5 .1 

ec. l-10------ ----- 771 93.4 15 .12 99 27 71 6.7 179 325 20 .5 3.6 .1 
ec. 11-19-~---- --- 709 -- 12 .oe 110 33 79 6.7 192 369 23 .5 4.1 .1 
•ec. 21-28--- · -------- 858 -- 12 .08 117 30 85 7.0 197 400 23 .2 4.4 .o 
an. 11-14,16,18, 1937 4CIG 114 1.2 .12 134 33 79 6.7 178 438 23 .5 3.8 .1 
an. 21-28-, 30-31----- 400 123 2.0 .06 128 38 97 5.1 231 444 28 .4 4.3 .1 

/ 

eb. 1-10------------ 2,280 106 3.0 .10 102 30 92 5.4 1D9 368 24 .2 4.8 .2 
eb. 12-20----------- 3,700 104 10 • J.O ~7 21 108 6.6 189 368 1_9 .2 6.8 .1 
'eb. 21-28----------- 1,380 111 11 .08 110 25 111 6.2 187 412 20 .2 5.4 .1 
ar. 1-10------------ 1,390 119 10 .08 122 30 109 6;4 183 466 23 .o 5.6 .1 
ar. 11-20------~---- 4,810 89 .• 2 1C' .16 85 20 86 5.8 171 301 15 .3 '3.5 .1 
ar. 21-31---------- 3,200 85.~ 26 .25 91 23 63 4.6 199 270 14 .o 2.5 .3 

pr. 1-10----------- 4,580 73.2 21 .07 81 21 4E- 4.6 HiS 209 11 .o 3.8 .3 
pr. ll-20------- ----- 12,300 56.8 22 .25 69 15 31 4.6 198 130 5.5 .o 1.3 .2 
pr. 21-30------ ---- 10,200 45.9 20 .11 53 11 23 4.2 162 87 4.2 .o 1.2 .1 
ay 1-10------------- 9,260 30.0 20 .13 50 9·.s 20 2.7 145 76 3.8 .o 1.3 .1 
ay 11-20- ---------- 14,000 33.2 18 .03 42 7.6 16 3.0 127 60 3.2 .o 3.2 .1 
ay 21-31------------ 9,710 36.1 18 .05 46 8.4 19 3.2 126 77 4.5 .o .6 .1 

une 1-10------------ 6,520 37.8 18 .03 46 9.3 20 2.9 125 84 5.0 .o .6 .1 
un"l' 11-20---- - ------ 5,340 36.0 17 .02 43 8.8 22 2.9 113 82 4.8 .o •. 9 .1 
une 21-30----------- 4,860 41.8 17 .03 48 10 26 3.4 121 105 6.0 .o 1.1 .1 
uly 1-10-- --------- 3,020 57.5 19 .24 63 16 39 3.4 137 172 9.0 .2 1.8 .2 
u1y 11-20----------- 3,580 92.8 21 .55 99 24 76 3.7 199 320 15 .3 1.9 .3 
u1y 21-31----------- 1,500 120 19 .09 1~'\9 32 87 4.5 181 479 19 .2 2.7 .3 

A ug. 1-10------------ 1,140 103 19 .03 108 24 88 4.2 184 368 17 .3 2.2 .4 
ug. 11-20------------ ' 357 107 18 .67 108 25 97 2.9 178 388 23 .3 3.2 .4 
ug. 21-31------------ 403 124 18 .08 120 28 111 6.1 204 431 25 .o 4.4 .2 
ept. 1-10----------- 915 152 19 .1;s 1~5 30 161 6.9 298 537 24 .o 1.0 .6 
ep t. ll-20---------- 295 130 16 .04 123 24 126 8.2 212 455 23 .o 3.7 .4 

s ept. 21-30--------- 1,180 147 20 .06 139 32 141 7.2 186 567 30 .1 3.5 .6 

w eighted average -- -- 18 0.12 69 15 44 4.1 160 181 9.3 - 1.9 --
-

Dissolved solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion foot 

358, 0.89 1,738 
v6R .91 1,389 
833 1.13 3,260 
686 .93 2,960 
621 .84 1,744· 
610 .83 1;614 

656 .89 1,366 
'132 1.00 1,401 
776 LOG 1,798 
807 1.10 872 
861 1.17 930 

728 .99 1,480 
730 .99 7,290 
793 1.08 2,950 
862 1.17 3,240 
611 .83 7,940 
592 .81 5,110 

497 .68 6,150 
376 .51 12,490 
284 .39 7,820 
255 .35 0)380 
213 .29 8,050 
239 .33 6,270 

247 .34 4,350 
237 .32 3,~20 
276 .38 3,620 
391 .53 3,190 
655 .89 6,330 
863 1.17 3,500 

721 .98 2,220 
754. 1.03 727 
J344 1.15 918 

1,070 1.46 2,650 
883 1.20 ?03 

1,030 . 1.40 3,280 

422 0.57 3,670 

Hardness 
as CaCOa 

Non-
Total carbon-

ate 

348 202 
360 215 
467 309 
363 209 
338 198 
3~8 198 

358 212 
410 252 
416 2·54 
470 324 
476 286 

378 215 
328 174 
378 224 
428 278 
294 154 
322 158 

288 126 
234 71 
178 -44 
166 46 
136 32 
150 46 

153 50 
144 51 
161 62 
223 110 
346 190 
478 330 

368 217 
372 226 
414 248 
486 242 
406 232 
478 326 

234 102 

-

Per-
cent 

sodium 

32 
31 
28 
32 
30 
29 

30 
29 
30 
26 
30 

34 
41 
39 
35 
38 
29 

26 
22 
2l 
21 
20 
21 

22 
25 
25 
27 
32 
28 

34 
36 
36 
41 
40 
39' 

29 
tTl ,.... 



SAN JUAN RIVER NEAR BLUFF, UTAH--Continued 

Chemical analyses, in pa~ts per million, water year October 1937 to September 1938 

Mean Sus- Specific Mag- Po- Dissolved solids 
dis- pended conduct- Sili- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons Date of collection charge matter ance ca (Fe) cium siuin dium sium bonate fate ride· ride trate rate per per per 

(cfs) (per- (K X 1011 (Si02) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) (N03 ) (B03 ) mil- acre- day cent) a:t 25°C.) lion foot 
Oct. 1-9, 1937------ 2,720 131 17 0.04 120 . 22 138 6.6 208 472 22 0.0 1.8 o. 4 902 1.23 6,620 
Oct. 12-20.--------- 932 125 13 .04 123 26 112 6.9 186 453 26 .0 . 4.1 .4 856 1.16 2,154 
Oct. 21-31.--------- 772 112 13 .04 111 25 95 5. 3 178 395 21 .o 4,0 ,3 . 757 1. 03 1, 578 
Nov .. 1-10.---------- 662 112 14 .04 113 30 93 5.0 185 401 24 .0 3.7 .4 775 1.05 1, 385 
Nov. 11-20 --------- 639 115 13 .08 115 31 97 5. 8 191 415 26 .1 3.7 . 2 801 1.09 1, 382 
Nov. 21-30 --------- 539 118 12 . 08 118 34 98 6.4 198 426 28 .0 3.9 . 2 824 1.12 1,199 

Dec. 1-10.---------- 551 127 13 .08 128 37 105 5. 3 202 471 29 .0 3.8 .2 892 1. 21 1, 327 
Dec. 11-20--------- 680 131 12 . 08 129 41 109 6.4 201 499 29 .0 4.8 . 3 929 1. 26 1, 706 
Dec. 21-31 --------- 564 126 13 . 08 125 38 104 5. 9 204 470 29 .0 4.0 .4 889 1. 21 1, 354 
1an. 1-10, 1938-.:..---- 624 117 13 .08 125 36 101 3.4 212 445 28 .0 4.2 .4 860 1.17 1,449 
1an. 11-2o---------- 595 117 13 .04 126 36 102 4.3 206 452 27 .1 4.1 .2 866 1.18 1,391 
1an. 21-31---------- 561 114 12 .04 120 36 101 3.4 200 436 27 .1 4.0 • 2 838 1.14 1,269 

Feb. 1-10 ---------- 648 112 11 .08 118 35 99 3.8 194 429 28 .1 4.3 .4 824 1.12 1,442 
Feb. 11-19 --------- 1,270 118 15 .08 115 32 108 5. 6 212 431 22 . 0 3. 5 .4 837 1.14 2, 870 
Feb. 20-28 --------- 654 113 14 .08 115 32 97 3.7 193 411 22 .0 3.8 . 2 794 1.08 1,402 
Mar. 1-10---------- 4,460 98.2 14 .08 92 23 96 3.0 195 330 16 .1 2.4 . 2 673 • 92 8,100 
Mar. 11-20--------- 1,920 105 14 .04 108 30 85 3.8 195 370 18 .1 4·.o .1 729 .99 3,780 
·Ma_.r. 21-31--------- 2,790 78.9 12 . 06 84 23 58 3;4 182 248 12 .1 3.5 .1 534 . 73 4,020 

Apr. 1-10---------- 2,630 75.3 13 .08 . 79 24 57 3.4 170 248 12 . 2 3.4 .1 524 .. 71 3,720 
Apr. il-20 -------~ 5,180 .57. 9 15 . 06 67 . 17 . 40 2.1 180 151 7. 5. .2 2.2 .1 391 .53 5,470 
Apr. 21-30 ------·..:_..:. 11,400 41.8 14. .07 52 11 25 1.9 155 88 4.2 . 2 1.6 ; 2 274 .37 8,430 
May 1-1D--------_:-_:_- 7,080 38.6 13 .'08 51 12 22 1.8 126 110 4 .1 1.1 .1 277 .38 5,300 
May 11-14, 16-20---- 6,870 40.4 14 .04 50 11 22 2.1 132 93 4.0 .o 1.0 .1 262 .36 4,860 
May 21-31----:---=---· 9, 580 33.6 13 .08 42 8.1 19 1.9 119 69 3.0 .1 1.0 . 2 216 .29 5, 590 

1une 1-10 --------:-- 14,000 32.4 16 .01 44 7.3 11 3.8 130 54 2.8 .1 • 6 .1 204 .28 7, 710 
1une 11-2o---------- 9,670 n.9 17 .01 43 6.8 13 4.3 122 57 3.0 .0 . 5· .1 205 .28 5, 350 
1une 21-3Q---,------- 10; 700 38.8 16 • 02 48 8. 8 19 5, 6 118 90 5.1 .1 .1 .1 251 .34 7,250 
1uly 1-1o----------- 7, 580 35.8 15 .02 46 8.2 16 4.2 113 80 4.0 .0 .2 .1 229 .31 4,690 
1uly 11-20---------- 2, 510 49.8. 16 . 01 57 11 33 4. 5 126 135 7.4 .o 1. 6 .2 328 ;45 2,223 
1uly 22-23, 25-31---- 1,460 80 .. 4 15 .08 97 20 50 5. 6 158 269 14 . 2 2.3 . 2 551 .75 2,172 

Aug. 1-l(),---------.;;: . 899 . 73.4 14 .·oa 77 17 57 5. 8 f55 227 17 .1 i.3 . 2 493 . 67 i, 197 
Aug. 11-20--------- 1,200 121 19 .06 124 20 130 6.7 214 450 2o .0 1.9 .3 877 1.19 2,960 
Aug. 21-30--------- 313 93.0 14 .06 .93 17 87 6.4 153 326 22 .0 1.9 . 2 643 .87 543 
Sept. 1-10---------- 4,660 128. 17 .06 124 21 143 7.0 197 498 21 .1 1.2 . 2 929 1. 26 11,690 
Sept. 11-20~--.:.-·----- 4,140 71.3 15 .04 77 14 63 5. 9 180 214 10 . 4 1.2 .1 489 .67 5,470 
Sept. 21-30 ------"'"- 1~3~ 69.9 13 .02 76 16 53 5. 3 137 Z30 11 .4 1. 3 .1 474 .64 1. 702 

Weighted average--- 3_,_4~ -- 10 0.05 6f 14 43 3.8 149 170 8. 6 0.1 1.4 0.2 393 0. 53 3,620 

I; 

Hardness 
as CaC03 

Non-
Total carbon-

ate 
390 220 
414 262 
380 234 
406 254 
414 258 
434 272 

472 306 
490 326 
468 301 
460 286 
462 294 
448 2.84 

438 280 
418 244 
418 260 
324 164 
393 233 
304 155 

296 156 
237 90 
175 48 
177 74 
170 62 
138 41 

140 34 
136 36 
156 60 
148 56 
187 84 
324 194 

262 135 
392 216 
302 176 
396 234 
200 102 
256 143 

220 98 

Per-
cent 

sodium 
43 
37 
35 
33 
33 
32 

32 
32 
32 
32 
32 
33 

33 
36 
33 
39 
32 
29 

29 
27 
23 
21 
22 
23 

14 
17 
20 
t9 
27 
25 

32 
41 
38 
43 
35 
30 

29 

()1 
1.\:1 

--~-~ 



Date of collection 

D 
D 
D 
J 
J 
J 

F 
F 
F 
M 
M 
M 

A 
A 
A 
M 
M 
M 

J 
J 
J 
J 
J 
J 

A 
A 
A 
s 
s 
s 

w 

ct. 1-10, 1938------
ct. 11-20-----------
ct. 21-31-----------
ov. 1-3, 5-10-------
ov. 11-20-----------
ov. 21-30-------·----

ec. 1-10------------
ec. 11-20-----------
ec. 21-31-----------
a~. 1-10, 1939------
an. 11-20-----------
an. 2~-31-----------

eb. 1-4, 6-10-------
eb. 11-19-----------
eb. 20-24, 26-28----
ar. 1-10------------
ar. H-20------------
ar. 21-31-----------

pr. 1-10------------
pr. 11-20-----------
pr. 21-30--·---------
ay 1-10-------------
ay 11-20------------
ay 21-31------------

une 1-10------------
une 11-20-----------
une 21-30-----------
u1y 1-10------------
uly 12-17, 19-20----
uly 22-27, 31-------

~· 1-10------------
~g. 11-20-----------
Qg- 21-23, 28,30,31-
ept. 1-10-----------
ept. 11-20----------
ept. 21-30----------

eighted average-----

Mean 
dis-
charge 
(cfs) 

.1,523 
2,148 
1,582 
J.,23g 

954 
711 

822 
751 
739 
706 
637 
752 

499 
661 
698 
702 

1,98'3 
4,072 

3,571 
2,868 
3,184 
5,~14 
5,070 
4,928 

4,548 
2,677 

858 
492 
196 
132 

168 
41.0 
37.8 

484 
4,238 
1,390 

1,712 
--

~ .. 

SAN JUAN RIVER NEAR BLUFF, UTAH--Continued 

Chemical analyses, in parts per million, water year October 1938 to September 1939 

Sus- Specific Mag- Po-
pended conduct- .Sill- Iro.n Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo-
matter ance ca (Fe) cium slum dium slum bonate fate ride ride trate rate 
(per- (K X 1011 (S102 ) (Ca) (l"'g) (Na). (K) (HC03 ) (so.> (C1) (F) (N03 ) (B03 ) 

cent) at 25°C.) 

94.6 18 0.16 102 25 73 6.1 181 328 18 0.6 2.9 0.8 
66.2 14 .04 77 17 43 4.3 165 194 11 .2 2.0 .8 
68.0 16 .04 76 18 46 3.8 151 208 12 .2 1.6 .8 
82.0 15 .04 87 24 61 3.8 159 279 16 .4 2.9 .6 
90.8 16 .04 96 28 66 3.4 170 318 18 .5 3.6 .9 
94.9 15 .04 101 29 70 4.2 182 330 18 .3 3.1 .8 

100 16 .04 105 30 75 2.9 1e3 356 20 .5 4.0 .6 
J.03 15 .04 107 32 79 3.2 181 371 20 .4 3.7 .6 
108 12 .04 108 31 87 Zt.2 186 386 24 .1 4.0 .4 
106 18 .03 110 32 77 15 201 383 23 .2 3.1 .7 
102 19 .03 105 31 75 13 196 364 21 .3 3.1 .7 
104 20 .03 109 31 76 13 199 373 21 .3 3.1 .7 

113 18 .03 122 34 86 11 203 417 23 .2 3.1 .7 
108 19 .04 111 33 81 11 197 391 25 ~3 3.2 ·.7 
103 17 .02 107 31 76 12 196 368 23 .2 3.2 .? 
113 24 .06 114 33 93 4.5 204 397 24 .2 2.9 .6 
121 22 .06 119 29 113 5.3 227 428 20 .4 3.3 .4 

73.9 17 .04 83 18 54 4.6 199 204 10 .2 4.?. .4 

62.3 17 .06 69 17 41 4.3 173 164 9.0 .3 2.5 .2 
50.2 14 .04 56 14 30 3.2 147 123 8.0 .3 1.8 .2 
45.7 15 .08 53 12 27 2.6 137 111 6.0 .3 1.6 .3 
39 17 .04 51 9.::: 16 5.9 151 75 4.8 .4 1.8 .2 
37 16 .02 46 8.~ 16 2.1 127 74 4.6 .4 1.6 .2 
38 15 .02 50 7.9 17 2.6 134 75 4.9 .2 1.5 .2 

37.6 15 .08 46 8.e 19 4.6 112" 90 9.0 .o 1.4 .1 
42.6 14 .08 53 9.? 26 4.2 120 109 10 .1 1.2 .5 
60.1 17 .12 67 14 42 5.1 132 180 14 .o 1.6 .3 
76.2 14 .08 80 16 63 7.2 144 251 20 .1 2.0 .2 
96.9 13 .08 89 22 85 6.4 114 368 28 .2 1.2 --

131 15 .08 120 31 141 7.5 130 555 37 -- 1.6 --

162 21 .40 ~56 30 177 7.0 215 652. 35 .o 4.0 .5 
174 18 .12 156 38 203 11 134 769 50 .7 2.5 .4 
202 22 .30 226 46 205 10 327 832 48 .7 1.5 .4 
146 21 .16 134 29 16fl 7.4 282 534 29 .7 .5 .4 

87.3 16 .06 98 18 72 5.1 209 275 15 .5 1.0 .3 
83.1 16 .04 96 18 66 5.1 161 288 17 .5 2.0 .3 

-- 16 0.05 73 16 46 4.7 161 195 11.6 0.3 2.2 0.4 

Dis.solved solids 
Parts Tons ~ons 
per pe-r per 
mil- acre- day 
lion root 

663 0.90 2,710 
444 .60 2,550 
456 .62 1,940 
592 .81 1,990 
632 .86 1,620 
660 .90 1,270 

700 .95 1,550 
721 .98 1,460 
747 1.02 1,490 
760 1.03 1,440 
728 .99 1,250 
744 1.01 1,500 

814 1.11 1,100 
772 1.05 1,370 
734 1.00 1,380. 
793 1.08 1,500 
852 1.16 4,570 
-493 .67 5,400 

409 .56 3,960 
323 .44 2,500 
296 .40 2,520 
256 .35 3,680 
232 .32 3,210 
240 .33 3,220 

249 .34 3,060 
286 .39 2,070 
406 .55 934 
524 .71 692 
669 .91 353 
972 1.32 345 

~,190 1.62 539 
~310 1.78 145 
1,550 2.11 158 
1,060 1.44 1,380 

604 .82 6,880 
588 .8<;> 2,220 

446 0.61 2,070 

Hardness 
as caco., 

Non-
Total carbon-

ate 

358 209 
262 127 
264 145 
316 185 
354 215 
371 222 

386 236 
398 250 
397 244 
406 242 
390 229 
400 236 

444 278 
412 251 
394 234 
420 253 
416 230 
281 1:!..8 

242 100 
198 77 
1S2 70 
166 42 
149 45 
158 48 

151 59 
172 74 
224 116 
266 148 
312 219 
427 320 

513 337 
546 436 
753 485 
454 222 
318 147 
314 182 

248 116 

Per-
cent 

sodium 

30 
26 
27 
29 
27 
29 

30 
30 
32 
28 
29 
28 

29 
29 
29 
32 
37 
29 

26 
24 
24 
17 
19 
19 

21 
24 
28 
33 
37 
41 

42. 
44 
37 
44 
32 
31 

28 
(11 
t.) 



SAN JUA.N RIVER NEAR BLUFF, UTAH--Continued 

Chemical analyses, in parts per million,.water year October 1939 to September 1940 

Mean Sus- Specific Mag- Po- Dissolved solids 
dis- pended conduct- S111- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons Date of collection charge matter ance ca (Fe) ciwn siwn diwn siwn bonate fate ride ride trate rate per per per 
(era) (per- (K X 1011 (Si02) (Ca) (Mg) (Na) (K) (HC03 ) (S04) (Cl) (F) (N03) (B03) mil- acre- day cent) at 25°C.) lion foot 

Oct. 1-9, 1939------ 745 83.8 17 0.04 91 18 68 4.6 161 283 19 0.5 2.0 0.3 582 0.79 1,170 Oct. ·ll-20--------- 562 97.6 17 .06 105 24 83 5.9 180 344 23 .4 3.0 .4 o94 .94 1,050 Oct. 21-26, 28-31----, 588 106 23 .06 107 26 97 5.8 190 379 25 .2 3.0 .4 760 1 •. 03 1,200 Nov. 1-10----------- 610 102 14 .04 107 26 88 5.1 194 359 24 .2. 3.5 .4 722 .£18 1,180 Nov. ll-18, 20------- 681 101 18 .08 103 25 92 5.1 187 358 24 .1 3.5 .4 721 .98 1,320 Nov. 21-25, 27-30---- 555 109 17 .06 113 29 94 4.5 195 392 25 .] 4.0 .4 775 1.05 1,150 

Dec. 1-4, 6, 8, 10--- 546 112 . 15 .08 115 32 97 4.5 "187 423 27 .6 4.0 .4 810 1.10 1,190 Dec. 11-18, 20------- 484 ll8 16 .06 121 33 102 4.5 203 430 27 .2 4.5 .4 838 .. 1.14 1,090 Dec. 21-24, 26, 28-31 406 124 17 .06 126 34 109 4.2 210 455 31 .1 4.5 .4 884. 1.20 965 Jan. 3, 4, 6, 9 1 1940 642 123 16 .08 122 36 ll2 5.4 200 469 29 .1 5.0 .4 893 1.21 1,540 Jan. 11, 14, 17, 19-- 744 124 13 .08 120 33 122 6.4 212 465 29 .1 5.5 .4 898 1.22 1,8qo Jan. 21-31------·----- 539 124 16 .15 127 33 llO 4.8 2ll 454 33 .4 4.4 .4 887 1.21 1,290 
I Feb. 2-10------------- 1,081 120 17 .13 109 29 117 5.0 199 434 26 .4 4.2 .4 840 1.14 2,440 Feb. ll-1 7, 19·, 20--- 556 121 16 .13 121 32 llO 3.7 196 459 29 .4 4.6 ·.3 872 1.19 1,310 Feb. 21-26, 28, 29--- 977 121 16 .22 ll9 33 110 4.3 209 448 .28 .8 3.0 .5 865 1.18 2,280 Mar. 1-10------------ 1,174 110 20 .13 106 28 102 4.2 195 401 23 .4 2.5 .3 783 1.06 2,460 Mar. 11, .13, 15-20--- 862 104 15 .12 107 29 82 4.3 184 373 21 .4 4·.o .3 726 .99 1,690 l'lar. 21-29, 31------ 1,552 79.4 17 .20 83 22 58 5.1 172 2.52 16 .5 1.5 .1 540 .73 2,240 

Apr. 1, 2, 4-10------ 1,318 69.a 16 .10 74 20 47 5;1 151 222 14 .2 1.5 .2 474 .64. 1,670 Apr. 11-15, 16, 18-20 1,652 64 .• 0 15 .06 67 . 18 43 4.2 144 196 12 .5 1.5 .2 428 .58 1,900 Apr. 21-30--·--------- 3,340 46.7 14 .OB 53 12 27 3.8 133 ll9 B.O .4 1.0 .1 304 .41 2,710 May 1-10------------- 3,540 45.1 14 .06 51 ll 26 4.0 132 109 B.O .7 .B .1 290 .39 2,730 May 11~20------------ 6,17.'? 36.0 12 .10 45 B.~ 19 3:7 120 7B 6.0 .5 1.2 .1 233 .32 3,910 May 21-31------------ 4,4CO 39.0 13 .08 44 9. 25 3.2 104 99 7.0 .5 .9 .2 253 .34 2·,960 

June .1-10--~--------- 3,907 38.1 13 .17 45 B.~ 22 2.7 105 91 6.0 .5 .6 .1 241 .33 2,550 June 11-20----------- 1,589 51.7 15 .10 57 ll 34 3.2 ll3 150 10 .5 1.2 .2 338 .46 1,450 June 21-22, 23-30---- 867 65.0 18 .15 68 15 51 4.0 133 202 15 .4 .1 .4 439 .60 1,030 July 1-1"0------------ 568 86.8 18 .15 95 19 71 4.2 160 301 20 .5 1.3 .4 609 .83 933 July 11-20----------- 172 125 16 .33 122 30 126 6.7 192 487 33 .5 1.1 .E 917 1.25 426 July 21-31--- ------- 813 162 20 .36 145 33 191 6.9 212 6.66 35 .4 1.4 .6 ,200 1.63 2,620 
Aug. 1-4, 6-8, 10---- 159 164 20 .24 144 25 206 7.7 207 671 36 .2 3.3 .6 IJ-,220 1.66 523 Aug. 11-14, 16-20---- B2 176 19 .53 175 31 202 7.2 :h6 75B 38 .6 2.0 .6 IJ.,340 1.82 295 Aug. 22-31----------- 1,661 151 23 .• 69 160 30 151 6.9 262 595 27 .2 .1 .6 IJ., 120 1.52 5,000 Sept. 1-10----------- 32'7 123 17 .22 122 24 125 6.7 191 470 28 .2 l.£1 .6 889 1.:?1 783 Sept. 11-20---------- 1,382 141 22 .63 150 28 144 7.4 265 530 28 .6 1.1 .8 ,040 1.41 3,860 
Sept~ 21-24, 26-30--- 4,071 111 18 .47 122 24 95 6.8 218 392 18 .6 .6 .8 785 1.07 8,620 

..Jeic;hted ave1·age 1,372 77.3 16 0.18 82 18 64 4.5 160 258 15 0.5 1.6 0.3 539 0.73 1,980 

'L .~ 

Hardness 
as Ca~03 

Non-
Total carbon-

ate 

301 169 
361 213 
374 218 
374 215 
360 206 
401 241 

419 265 
438 271 
454 282 
453 288 
435 261 
453 280 

391 228 
434 273 
433 261 
380 220 
386 235 
298 156 

267 142 
241 124 
Ul2 73 
173 14 
146 4B 
147 62 

146 --
1B7 --
232 122 
315 1B4 
428 270 
49B 324 

462 293 
565 387 
523 30B 
403 246 
490 272 
403 224 

27B 148 

Per-
cent 

sodium 

33 
33 
36 
33 
35 
33 

33 
'33 
34 
35 
37 
34 

39 
35 
35 
37 
31 
3.1 

27 
28 
24 
24 
22 
27 

24 
28 
32 
33 
39 
45 

49 
43 
38 
40 
39 
33 

33 

(.11 

~ 



~ 

COLORADO RIVER AT LEES FERRY, ARIZ. 

Chemical analyses, in parts per million, January 1926 to September 1928 

Mean Sus- Speci.fic Mag- Po-
dis- pended conduct- Sill- Iron Cal- ne- So- tas- Blear- Su1- Chlo- Fluo- Hi-

Date of collection charge matter ance ca (Fe) cium slum dium slum bonate .fate ride ride trate 

(c.fs) (per- (K X 1011 (S102 ) (Ca) (Mg) (Na) (K) (HC03 ) (so.> (Cl) (F) (N03 ) 

cent) at 25°C.) 

Jan. 11, 1926------- <3,.170 20 0.19 108 41 148 8.3 214 414 108 15 
?eb. 25------------- 6,320 14 .12 100 . 43 150 199 428 96 8.2 
.1ar. 26------------ 15,100 12 .21 66 27 109 

I 
7.4 188 273 57 .e 

r·Iay 24-30----------- 73,400 17 .34 49 13 32 3.7 129 121 1.5 .0 
May 31-J~e 6------- 71,300 17 .48 38 13 23 5.0 122 76 13 .0 

June 7------ ·-- ---- 77,500 - 46 10 25 139 76 12 .5 
June 13-19------~--- 63,500 20 .19 36 8.9 26 .6 113 75 12 .• 3 
June 20-27---------- 38,600 23 .2'? 39 10 31 1.6 112 86 13 .3 
July 10---~--------- 27,600 34 1.0 58 15 50 2.1 126 165 30 .5 
July 11--------- 29,100 14- .51 61 16 51 2.1 126 185 28 .6 

Oct. 12-13---------- 7,920 20 .3( 133 42 168 7.5 194 561 104 7.2 
Dec. 7------------ 6,750 25 .l'l 109 48 161 8.5 214 461 114 4.6 
Feb. 24-27, 1927---- 6,850 30 .2'l 105 42 142 8.0 221 . 396 98 7.7 
Mar. 26------------ 7,710 13 .22 93 40 141 5.9 206 398 99 3.6 

Apr. 18-24 ·-- ----- 15,400 14 .1~ 68 22 70 3.8 165 206 44 2.2 
Apr. 25-29, May 1-2- 29,800 13 .13 60 20 58 3.5 157 1 '12 38 1.9 
May 3-9------------- 58,900 23 .2~ 46 13 36 2.9 143 93 19 .6 
nay 10-16----------- 51,700 25 .15 42 12 26 4.3 135 2.3 15 1.7 
May 17-21, 23, 26--- 75,3CO 28 .34 43 12 28 3.2 137 83 14 .7 
~lay 28-Jurie 3------- 62,000 19 .24 39 10 25 1.9 123 62 14 .8 

June 4-10----------- 49,000 19 .31 40 12 31 2.9 117 83 16 .5 
June 12-17---------- 64,800 15 .30 45 13 31 2.2 122 104 16 .5 
Aug. 1-10, 1928-~--- 13,160 14 .04 75 25 80 4.3 154 255 51 3.6 
Aug: 11-20--------- 9,340 35 .06 94 33 104 5.4 168 353 74 5.4 
Aug. 21-31--·------.:...- 8,080 14 .35 137 39 131 6.6 190 511 81 3.8 

sept. 1-1o--------- 7,260 26 .06 130 42 158 7.0 192 519 108 6.7 
Sept. 11-13, 17-20-- 5,050 40 .05 112 47 156 7.2 200 487 100 10 
Sept. 21-30-------- 5,070 23 .06 120 54 175 5.9 200 550 120 11 

-------

Dissolved solids 
Bo- Parts Tons Tons 
rate per per per 
(B03 ) mil- acre- day 

lion foot 

-- 968 1.32 16,100 
-- 937 1.27 16,000 
- 645 .88 26,300 
-- 315 .43 62,400 
-- 246 .33 47,400 

-- 238 .32 53,800 
-- 235 .32 40,300 
-- 259 .35 27,000 
-- 418 .57 31,100 
-- 420 .57 "33,000 

-- 1,140 1.55 24,400 
-- 1,040 1.41 18,900 
-- 938 1.28 _17,300 
-- 895 1.22 18,600 

-- 511 I o69 21,200 
-- 444 .60 35,700 -- 304 .41 48,300 
-- 276 .38 38,500 -- 280 .38 57,100 -- 233 .32 39.,000 

-- 262 .36 34,700 
-- 287 .39 50,200 
.2 584 .79 20,750 
.3 787 1.07 19,850 

1.4. _1,020 1.38 22,190 

1 1,090 1.48 21,390 
.9 1,060 1.44 14,430 

1.1 1,160 1.57 15,850 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

438 262 
426 264 
276 122 
176 70 
148. 48 

156 42 
126 34 
138 -46 
206 102 
218 114 

504 346 
470 294 
434 254 
396 228 

260 125 
232 103 
168 52 
154 44 
157 44 
138 38 

150 54 
166 66 
290 164 
370 232 
502 347 

497 340 
473 309 
522 358 

Per-
cent 

sodium 

42 
43 
45 
28 
2B 

26 
31 
32 
34 
33 

42 
42 
41 
43 

36 
35 
31 
26 
28 
28 

31 
29 
37 
37 
36 

40 
41 
42 

(J1 
(J1 



COLORADO RIVER AT LEES FERRY, ARIZ.--Continued 

Chemical analyses, in parts per million, water year October 1928 to September 1929. 

Mean Sus-' Specif'ic Mag- Po-
dis- pended conduct- Sill- Iron Cal- ne- So- tas- Blear- Sul- Chlo~ Fluo- Hi- Bo-

Date of collection charge matter ance ca (Fe) cium slum d1um slum bonate fate ride ride trate rate 

(cf's) (per- (K x 108 (S102 ) (Ca) (Mg) (Na) (K) (HC03 ) (so.> (Cl) (F) (N03 ) (B03 ) 
cent) at 25°C.) 

Oct. 1-10, 1928------ 5,840 19 0.06 151 57 187 6.7 194 658 116 14 1.1 
Oct. 11-20----------- 14,500 22 .43 201 53 170 9.6 194 762 97 1.1 .6 
Oct. 21-31----------- 9,220 17 .07 136 43 148 7.0 194 528 79 6.7 .5" Nov. 1-2, 4-10------- 11,500 17 .07 127 42 148 5.8 191 511 85 6.7 .4 
Nov. 11~20----------- 8,910 18 .OE 119 46 152 5.0 204 501 91 10 1.4 
Nov. 21-30----~----- ~210· 15 .oa 110 44 149 5.1 208 454 94 10 1.5 

Dec. 1-10------------ 7,910 16 .oa 109 46 154 4.8 211 456 104 11 1.0 
Dec. 11-17, 19-20---- 5,260 31 .os 117 52 172. 4.8 232 499 119 12 .8 
Dec. 21-31----------- 3,680 17 .06 133 59 201 7.4 259 558 150 15 .7 
Jan. 1-10, 1929------ 5,630 18 .06 129 58 188 5.1 261 519 146 14 .6 
Jan. 11-20----------- 5,010 20 .10 120 53 163 s.o 249 474 121 10 .6 
Jan. 21-31----------- 5,63() 25 .11 111 49 156 4.8 235 428 123 11 .5 

Feb. 1-10------------ 7,090 14 .06 104 42 144 3.4 208 399 108 11 .6 
Feb. 11-19----------- 5,140 14 .08 106 46 159 3.8 217 431 115 13 ~7 
Feb. 20-28----------- 6,180 13 .oa 114 49 171 2.9 224 459 130 11 .7 
Mar.. 1-10------------ 8,800 11 .09 107 44 153 2.6 210 427 111 10 .6 
Mar, 11-20~--------- 22,800 14 .35 104 34 114 6.2. I92. · 392 60 1.6 .6 
Mar. 21-31----------- 13,400 12 .24 93 35 117 7.2 190 360 72 4.8 .s·. 
Apr. 1-10------------ 24,700 13 .2.'5 . 82 30 100 7.o' 181 300 58 0 3.5 .a 
Apr. 11, 13-20------- 23,200 13 .28 68 24 74 7.4 168 220 41 3.1 .6 
Apr. 21-30--------- 36,500 17 .59 60 20 51 5.6 170 159 27 .9 1.0 
May 1-10------------- 33,300 16 .• 49 60 20 52 7.5 172 157 30 .a .5 
May 11-20------------ 65.,900 18 .69 47 15 33 6.7 156 95 15 1.4 .4 
May 21-31------------ 96,300 15 . 6-7 38 12 22 5.0 131 69 11 .7 .2 

June 1-10---------- -- 86,200 16 .26 44 13 18 5.3 142 77 12 .9 .2 
June 11-20---------- 87,600 14 .33 35 12 14 4.3 127 57 9.0 .7 .3. 
June 21-30----------- 68,400 17 .33 40 11 18 5.0 122 72 15 .7 .3 
July 1-10-~--------- 44,600 .l3 .26 43 11 28 4.5 117 92 15 .a .2 
July 11-20--------- 25,800 16 .30 54 17 42 5.0 142 139 27 .6 '.3 
July 21-25, 27~31---- 27,900 20 .36 84 27 67 14 176 271 41 1.2 .1 

ll.ug. 1-10---------- 50,000 22 .'39 140 33 87 16 195 472 31 .9 .4 
ll.ug. 11-20---~----- 30,600 22 .45 91 25 83 14 171 319 30 1.0 .6 
ll.ug. 21-31------- 13,400 15 -- 82 28 88 8~0 168 294 44 1.0 .2 
Sept • 1-10--------- 26,800 22 .36 121 30 109 4.3 202. 422 17 1.7 .3 
Sept. 11-20---------- 25~500 18 .10 97 28 83 4.5 170 341 35 2.3 .3 
Sept. 21-30---------- 3'0,400 14 .10 98 25 86 4;'2 163 347 33 1.3 .3 

I 

We.ighted average--- 2..6,500 17 ·0.36 7?. 23 62 .6.5 :J-60 222 35 2.2 0.4 
I ( ·.:.· .i 

~ 

Dissolved solids 
Parts Tons Tons 
per ·per per 
mil- acre- day 
lion foot 

1,300 1.77 20;600 
1,410 1.92 55,300 
1,060 1.44 26,400 
1,040 1.41 32,200 
1,040 1.42 25,100 

984 1.34 21,800 

1,000 1.37 21,500 
1,120 1.52 15,900 
1,270 1.72 12,600 
1,210 1.64 18,300 
1,090 1.48 14,700 
1,020 1.39 15,600. 

928 1.26 17,800 
995 1.35 13,800 

1,060 1.44 17,700 
969 1.32 23,0001 
821 1.12 !:i0 .. :5.90 :' 
795 1.08 28,800'' 

683 .93 45,500 
534 .73 33,400 
425 .58 41,900 
428 .58 38,500 
309 .42 55,~00 
238 .32 61,900 

256 .35 59,600 
209 .28 49,400 
239 .33 44,100 
265 .36 31,900 
371 .so 2:5,800 
612 .83 46,100 

898 1.22 21,000 
670 .91 55,400 
646 .88 23,400 
857 1.17 62,000 
693 .94 47,700 
689 .• 94 56,600 

518 o. 70 37,000 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

612 452 
720 560./ 
516 358 
490 333. 
486 319 
456 285 

461 288 
506 316 
574 362 
560 346 
518 314 
478 286 

432 262 
454 276 
486 302 
448 276 
400 242 
376 220 

328 180 
268 130 
232 92 
232 90 

'179 51 
144 37 

164 47 
137 33 
145 45 
152 56 
205 88 
320 176 

485 325 
330 190 
320 182 
426 260 
357 218 
348 214 

274 143 

Per 
cen 

sodi 

40 
34 
38 
39 
40 
41 

42 
42 
43 
42 
40 
41 

42 
43 
43 
42 
38 
40 

39 
37 
32 
32 
28 
24 

19 
18 
2.0 
28 
30 
30 

27 
34 
37 
35 
33 
35 

3~ 

um 

U1 
CJ) 



A 
A 
A 

M 
M 

J 

J 

A 
A 
A 
s 
s 
s 

w 

Date of collection 

1ct. 1-10, 1929------
ICt, .11-20-----------
'Ct, 21-31----------
·ov. 1-10-----------
ov. 11-20-------·- --
ov .• 21-30------------

1eC, 1-10------------
1eC. 11-20----------
ec. 21-31----------
an. 1-10, 1930------
an. 11-20---------
an. 21-31---------

eb. 1-10------------
'eb. 11-19-------- -·-
eb. 20-28----------
ar. 1-10-----------
ar. 11-20--------~-
ar. 21-31----------

pr. 1-10------------
pr. 11-12, 14-20----
pr. 21~30----------
ay 1-10-------------
ay 11-20-----------
ay 21-31------·------

une 1-10-----------
une 11-20-----------
une 21-30-----------
uly 1-10-------------
uly 11-20---- ------
u1y 21-31----------

ug. 1-10-----------
ug. 11-20-----------
ug. 21-31-----------
ept. 1-10----------
ept. 11-20----------
ept. 21-30----------

eighted average 
---

Mean 
dis-
charge 

(cfs) 

17,300 
15,700 
12,200 
10,200 
9,820 
8,090 

7,870 
8,000 
5,550 
5,340 
5,400 
3,740 

6,360 
8,040 

11,900 
9,610 
8,190 
9,900 

10,100 
37,500 
38,300 
38,300 
24,200 
33,800 

56,800 
57,500 
40,300 
18,300 
15,GOO 
17,800 

20,500 
34,700 
16,800 
11,000 
8,460 
6,810 

18,000 

COLORADO RIVER AT LEES FERRY, ARIZ. --Continued 

Chemical analyses, in parts per million, water year October 1929 to September 1930 

Sus- Specific Mag- Po-
pended conduct- Slli- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Hi- Bo-
matter ance ca (Fe) cium slum dium slum bonate fate ride ride trate rate 
(per- (K X 1011 (S102 ) (Ca) (Mg) (Na) (K) (HC03) (SO.,) (Cl) (F) (N03 ) (B03 ) 

cent) at 25°C.) 

12 0.07 79 26 73 4.3 160 272 31 4.0 0.3 
12 .06 85 31 89 3.5 171 312 46 5.2 .3 
11 .06 89 34 98 3.4 174 334 55 5.2 .3 
9.6 .10 96 38 108 6.7 195 363 69 5.8 .4 

12 .18 97 41 H9 5.4 200 381 'i'6 6.2 .4 
12 .20 '103 44 127 5.9 211 401 86 5.5 .1 

14 .12 108 47 134 8.2 220 428 96 8.2 .7 
l1 .13 103 45 133 5.1 217 403 95 7.8 .7 
14 .12 100 45 136 4.6 220 392 100 7.5 .7 
10 .08 123 52 167 8.8 249 478 135 10 ~5 
10 .10 113 48 156 8.2 242 430 126 8.8 .5 
9.0 .09 125 53 174 8.2 262 472 138 8.3 .6 

11 .06 113 47 158 3.2 245 435 127 8.3 .8 
7.0 .07 101 41 130 3.2 215 381 100 6.7 :6 
7.0 .07 105 40 135 4.8 205 418 92 6.7 .6 
9.8 .10 95 41 137 6.6 205 402 90 4.1 .9 
4.4 .05 99 43 142 6.9 210 405 105 5.1 .8 

10 .06 93 41 127 9.1 206 373 90 4.5 .9 

8.6 .06 84 36 110 6.4 198 323 78 3.5 1.0 
24 .41 63 23 66 3.5 180 176 41 .5 .2 
19 .17 52 18 38 4.6 161 115 24 .5 .2 
16 .24 47 14 32 3.5 145 97 20 1.2 .2 
14 .08 53 18 42 3.8· 150 133. 28 2.2 .3 
14 .14 53 18 46 3.7 149 142 29 1.8 .3 

15 .10 48 13 29 2.9 139 96 16 .6 .a 
14 .16 41 12 26 2.7 121 81 16 1.0 .5 
18 .21 47 14 34 3.2 129 115 20 .6 .2 
13 .12 51 17 44 3.4 130 138 32 2.0 .2 
19 .54 . 83 27 80 4.3 178 264 51 .4 1.1 
19 .39 100 28 99 4.5 175 361 47 .2 1.2 

20 .18 126 32 107 4.6 178 453 50 .2 1.1 
21 .13 156 36 114 5.3 191 560 38 .2 1.1 
16 .30 85 25 86 5.6 188 286 41 1.0 .3 
23 .25 94 30 97 6.4 174 339 55 3.3 .5 
12 .08 141 42 144 6.2 189 543 81 8.2 .3 
13 .10 120 46 148 6.4 186 498 93 7 .4 

15 0.17 76 25 74 4.3 167 247 44 2.5 0.5 
-- - -

• 

Dissolved solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion root 

580 0.79 27,100 
668 .91 28,300 
716 .97 23,600 
792 1.08 21,800 
836 1.14 22,100 
888 1.21 19,400 

952 1.29 20,200 
913 1.24 19,700 
908 1.23 13,600 

1,110. 1.51 15,900 
1,0a:> 1.39 14,800 
1,120 1.52 11,200 

1,020 1.39 17,500 
876 1.19 19,000 
910 1.24 2~,200 
887 1.21 23,000 
914 1.24 20,200 
849 1.15 22,700 

747 1.02 20,300 
486 .66 49,200 
351 .48 36,000 
302 .41 31,200 
368 .so 24,000 
381 .52 34,700 

289 .39 44,300 
256 .35 39,700 
315 .43 34,200 
365 .so 18,000 
617 .84 26,000 
·745 1.01 35,800 

881 1.20 48,700 
1,020 1.39 95,900 

638 .87 28,900 
734 1.00 21,800 

1,070 1.46 24,400 
1,030 1.40 19,000 

570 o.78 27,800 

Hardness 
as caco., 

Non-
Total carbon-

ate 

304 173 
340 200 
362 220 
396 236 
410 246 
438 265 

463 282 
442 264 
434 254 
521 317 
480 281 
530 316 

476 274 
420 244 
426 258 
406 238 
424 252 
400 232 

35El 195 
252 104 
204 72 
175 56 
206 84 
206 84 

174 60 
152 53 
175 70 
198 91 
318 172 
364 221 

446 300 
538 381 
315 161 
358 216 
524 370 
488 336 

292 156 

Per-
cent 

sodium 

34 
36 
37 
37 
38 
38 

38 
39 
40 
41 
41 
41 

42 
40 
40 
42 
42 
40 

40 
36 
28 
2B 
30 
32 

26 
27 
29 
32 
35 
37 

34 
31 
37 
37 
37 
39 

35 (.11 

-.J 



LITTLE COLORADO RIVER NEAR GRAND FALLS, ARIZ. 

Chemical analyses, in parts per million December 1925 to September 1931 
Mean Sus- Specif'ic Mag- Po-
dis- pended conduct- Sill- Iron Cal- ne- So- tas- Blear- sui- Chlo.- F1uo- Ni- Bo-

Date of collection charge matter ance . ca (Fe) cium slum dium slum bonate 'rate ride ride trate rate 

(era) 
(per- (K x 108 (SlOe) (Ca) (Mg) (Na) (K) (HC03 ) (S04 ) (C1) (F) (N03 ) (B03 ) 
cent) at 25°0.) 

"nee. 7-9, 1925------- 20 19 0.4( 71 19 263 9.6 168 122 408 2.3 --!lee. 11-15----------- 92 16 .2{ 41 13 137 6.7 127 65 202 1.8 --
Dec. il.6-20-·---------- 24 27 .3€ 47 13 148 7.2 137 67 224 1.4 --

ec. 21-2.5--.:..-------- 15 19 .3C 55 16 186 7.8 129 85 295 1.6 --
ec.· 26-29----------- 20 14 .29 58 26 226 9.6 142 100 368 1.9 --

Jan. 12, 1926-------- 18 21 .21 92 26 352 13 226 205 510 1.8 --
Feb. 18-------------- 0 17 .29 101 31 446 10 206 277 651 .o --
-~:;·1~~============== 220 12 • 1'1 72 . 19 339 6.4 184. 133 505 1.0 --

46 15 .15 26 7.-;. 82 5.3 95 49 109 .o --
Oct. 16-------------- 21 22 .3:3 78" 16 376 9.1 239 197 488 "1.5 --
Jan. 19, 1927-------- 35 8.4 ·u: 60 16 281 12 ~~ 135 375 1.~ --
Feb. 1--------------- 20 21 :3c 87 27 397 6.6 185 588 2.1 --
Mar.·. 22-- ----------- 655 6.8 .2€ 27 5.4 82 4.2 137 71 •to .o --

r-Apr. ~~------------- -495 15 .2E -- 68 6.6 . 101 58 72 -- --~Apr. 15------------- 355 18 .24 27 4.6 68 5.6 99 50 72 1.2 --
\July 4-7,·10, 1931--- 331 26 .34 52 12 .256 4.8 298 "256 . 162 .5 4.0 

~~. ~i=~i ~-~~==~=== 112 18 .10 48 10 298 3.7 247 232 264 .5 6.0 679 18 .06 37 7.5 243 3.7 246 220 161 .5 s·.o 
('Aug. 1-10---------~-- 1;866 14 .12 38 7.8 205 3.7 170 244 126 6.8 3.0 
~Aug. 11719------- -~-- 474 14 .10 35 7.2 190 5.8 150 220 129 3.0 2.5 Aug. 21-31----------- 225 17 .10 46 9.3 214 5.6· 190 238 159 1.0 2.5 
" Sept. 1-10----------- 210 14 .12 44 8.8 206 3.2 163 238 157 4.0 .5 Sept. 11-20---------- 254 11 .10 46 9.4 207 3.0 164 238 155 3.0 .6 ,sept.· 21-27---------- 449 12 .06 53 11 225 3.8 173 288 161 3.0 .6 

4, 

Dissolved solids 
Parts Tons Tons 
per -per per 
mil- acre- day 
lion foot 

997 1.36 54 
545 .74 135 
602 .82 39 
730 !/ .99 30 
874 1.19 47 

1,332 1.81 65 
1,635 2.22 0 
1,178· 1.60 700 

340 .46 42 
1,306 1.78 74 

~ 1.36 94 
1,434 1.95 77 

334 .45 591 
-- .40 389 

295 .40 283 

916 1.25 818 
996 1.35 30i 
811 1.10 1,490 
729 .99 3,670 
6.78 .92 867 
783 1.06 475 

755 1.03 428 
753 1.02 516 
842 1.15 1,020 

.. 

Hardness 
as caco., 

Non-
Total carbon-

ate 

.118 255 
156 52 
171 58 
204 98 
252 135 

336 152 
380 210 
258 106 
·94 16 

260 64 

216 33 
328 128 

90 0 
88 5 
86 6 

i8o 0 
161 0 
124 0 
127 0 
117 0 
153 0 

146 12 
154 19 
178 36 

Per-
cent 

CJI 
00 

sodium 

70 
66 
66 

.67 
67_ 

70 
72 
59 
66 
76 

74 
~ 
67 
61 
64 

76 
80 
81· 
78 
78 
76 

76 
75 
74 



COLORADO RIVER NEAR GRAND CANYON, ARIZ. 

Chemical analyses, in parts per million, August 1925 to September 1926 
-·-

Mean Sus- Specific Mag- Po-
dis- pended conduct- Sili- Iron Cal- ne- So- tas- Blear- · Sul- Chlo- F1uo- Ni-

Date of collection charge matter ance ca (Fe) cium slum d1um 'sium bonate f'ate ride ride trate 

(cf's) 
(per- (K X '1011 (S102) (Ca) (Mg) (Na) (K) (HC03 ) (so .. ) (C1) (F) (N03 ) 
cent) at 25°C.") 

Auz. 23-29, 1925---- 17,100 2.54 21 0.46 149 38 160 227 538 98 5.0 
Sept. 5-8 ---------- 28,SOO 3.05 25 .48 150 33 130 206 511 65 1.0 
Sept. 23-2<:, 2,:}-30-- 19,100 l.SO 17 .2(; 127 32 147 211 453 87 .0 

I 
Oct. 9-15---------- 19,400 2.1·4 13 .27 170 38 138 181 607 80 .0 
Oct. 15-22 --------- 17,800 .84 23 .34 105 30 9714.8 176 362 67 4.0 
Oct. 23-29 --------- 13,400 .31 20 .38 94 30 105 4.2 171 331 80 5.0 
Oct. 30-Irov. 5 ----- 11,900 .15 18 .34 90 32 104 5.6 174 315 86 3.1 

l!ov. 6-12 ---------- 11,900 .20 27 .16 99 30 126 195 342 91 4.2 
Hov. 13-19 --------- 10,300 .14 12 .14 105 33 128 212 347 94 4.1 
Hov. 20-26 --------- 9,320 .10 14 .15 100 36 136 203 355 108 4.2 
Dec. 1-3 ----------- 8,510 -- 18 .40 104 40 132 9.9 212 357 125 11 

Dec. 4-10 ---------- 8,590 .oo 2~ .14 100 41 146 8.0 211 385 128 4.7 
Dec. 11-17 --------- 7,950 .08 23 .14 100 42 146 8.8 211 377 130 6'.3 
Dec. 18-24 --------- 6,570 .05 19 .11 103 43 152 9.3 210 383 139 8.0 
Dec. 25-31 --------- 6,340 .05 21 .12 112 17 163 9.9 220 415 158 8.9 

Jan. 1-7, 1926------ G,270 .06 18 .17 109 39 152 ~8 221 381 149 13 
Jan. 8-10, 12, 14--- 6,540 .05 21 .20 107 .n 159 ~9 222 391 143 14 
Jan. 17-21 --------- 5,750 .04 15 .16 108 45 175 7.2 232 390 165 10 
Jan. 22-28 --------- 5,350 .03 19 .22 106 45 193 6.9 237 415 173 11 

Jan. 29-31, Feb. 2, 4 5,290 .03 17 .20 109 46 197 8.7 246 409 190 7.1 
Feb. 5-11 ---------- 6,4.20 .oz. 18 .23 111 45 183 7.2 233 409 167 8.0 
Feb. 12-18 --------- 0,850 .09 20 .10 105 42 158 218 380 149 6.0 
Feb. 19-25 --------- o,\J70 .11 22 .11 107 42 169 216 404 147 6.0 

Feb. 26-Mar. 4------ 6,4.CO .06 13 .11 102 43 173 204 .405 149 8.2 
!1ar. 5-11 -~-------- 7,tl:~O .10 17 .H 102 44 170 l 7.4 220 395 149 1.5 
Mar. 12-18 --------- 9,610 .27 14 .14 90 36 14.2 7.5 209 335 128 1.6 
Mar. 19-25 --------- 13,.:>00 .58 15 .19 S2 36 131 6.4 205 334 107 1.4 

• 

Dissolved solids 
Bo- Parts Tons Tons 
rate per p~r per 
(B03) mil- acre- day 

lion f'oot 

1,121 1.52 51,700 
1,017 1.38 79,000 

967 1.32 49,800 

1,135 1.54 59,400 
780 1.06 37,400 
754 1.03 27,300 
740 1.01 23,800 

815 loll 26,200 
828 1.13 23,000 
853 1.16 21,400 
901 1.23 20,700 

·941 1.28 21,800 
937 1.27 20,100 
960 1.31 17,000 

1,043 1.42 '17 ,BOO 

988 1.34 18,300 
1,005 .1.37 _:1,7 ,700 
1,030 1.40 16,000 
1,086 1.48 15,700 

1,105 1.50 15,800 
1,063 1.45 18,400 

968 1.32 17,900 
1,004 1.37 18,900 

993 1.35 17,300 
994 1.35 19,900 
857 1.17 22,000 
824 1.12 30,200 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

528 342 
510 341 
448 276 

580· 432 
386 242 
358 218 
356 214 

370 210 
398 224 
398 231 
424 250 

418 245 
422 249 
434 262 
473 292 

432 252 
436 254 
454 264 
450 256 

461 260 
462 271 
434 256 
440 262 

432 264 
436 255 
372· 201 
378 210 

Per-
cent 

sodium 

-

C1l 
~ 



COLORADO RIVER NEAR GRAND CANYON, ARIZ. --Continued 

Chemical analyses, in parts per million, August 1925 to September 1926--Continued 

Mean Sus- Specii'ic Mag- Po-
dis- pended conduct- Sili- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni-

Date of collection charge matter ance ca (Fe) cium sium dium sium bonate rate ride ride trate 
(era) (per- (K X 1015 (S102 ) (Ca) (Mg) (Na) (K) (HC0 3 ) (S04) (Cl) (F) (NQ.,) 

cent) at 25°C.) 

Mar. 26-Apr. 1, 1926_ 15,000 0.72 13 0.2:2 75 28 107 7.4 190 257 80 1.8 
Apr. 2-E ----------- 14,100 .63 14 .22 67 23 106 5.9 190 233 79 1.8 
Apr. 9-13, 15------- 21,500 1.16 12 .29 75 24 109 7.4 192 264 70 1.7 
Apr. lo-21---------- 28,400 .93 17 .28 67 24 77 5.6 187 207 51 .0 

Apr. 23-29---------- 45,600 1.38 24 .2C 62 17 51 4.2 170 153 33 .o 
Apr. 30-May 6 ------- 52,000 .94 13 .19 35 13 43 4.5 146 91 22 .0 
May 7-13 -------~--- 61,800 .68 9.6 .18 47 14 37 5.0 143 100 23 .0 
May 14, 15, 17-20.--- 37,100 .38 23 .21 49 . 13 40 5.1 154 101 28 .5 

l'lay 21-27----------.:::. 55,000 • 43 20 . .32 48 12 40 4.5 143 109 25 .3 
l'lay 28-June 3------- 73,900 .52 18 .41 41 12 29 5.3 124 86 18 1.1 
June 4-10----------- 76,300 .32 18 .4C 37 11 26 4.8 118 75 21 .4 
June 11-17---------- 69,800 .23 28 .22 37 8:"4 27 2.4 109 64 16 .3 

June 22-24---------- 48,200 .18 14 1.2 41 10 42 7.7 127 92 28 .3 
June 25-July 1 ------ 31,100 .15 26 .14 45 13 41 5.8 128 l04 32 .5 
July 3-8 ----------- 26,200 .09 19 .17 46 15 49 6.6 133 109 41 .6 
July 10-15---------- 30,500 .49 20 .26 61 17 62 6.1 142 179 42 .6 

July lG-22 --------- .24,300 .• 95 27 .71 75 21 82 3.8 170 243 49 .6 
. July 23-29---------- 14~200 .32 23 .17 66 20 94 7.2 159 218 73 .7 
July 30-Aug. 5 ------ 11,000 .45 15 .34 82 24 108 8.8 171 265 90 1.3 
Aug. 6-12 ---------- 9,630 .55 20 .17 98 30. 135 8.7 181 341 110 1.1 

Auz. 13-19---------- 12,100 .83 25 .27 134 35 151 8.3 185 478 112 1.9 
Au:;. 20-22, 24-26 --- 8,380 .68 23 .20 88 32 153 4.5 204 373 102 . 7. 
Au;;. 27-Sept. 2 ----- 5,750 .30 25 .30 100 32 176 6.4 199 403 134 1.8 
Sept. 3-9---------,.-- 4,360 .07 18 .23 116 38 181 4.8 206 421 160 3.4 

Sept. 10-16--------- 6,610 1.79 16 .26 128 41 189 3.7 220 478 154 2.9 
Sept. 17-23-------- 5,520 .87 16 .29 136 40 198 4.5 214 523 157 4.6 
Sept. 24-30--------- 9,940 3.28 19 .33 144 43 213 8.7 227 551 160 1.6 

.. 
Average a -- 19 0.25 89 31 120 7.0 188 309 98 3.5 
Weighted ·average a 19,900 -- '19 0_.31 66 21 75 5.( 159 201 56 1.6· 

a Averages are ror the period Oct. 9, 1925 to Sept .. 30, 1926. 

;. 

Dissolved solids 
Bo- Parts Tons Tons· 
rate per per per 
(B03 ) mil- acre- day 

lion root 

663 0.90 26,000 
624 .85 23,700 
658 .89 38,200 
541 .74 41,400 

428 .58 52,600 
294 .40 41,200 
306 .42 51,000 
336 .46 33,600 

330 .45 46,900 
272 .37 54,200 
252 .34 51,900 
237 .32 44,600 

299 .41 38,900 
331 .45 27;eoo 
352 .48 2-l,900 
458 .62 37,700 

566 .so 38,400 
580 .79 22,200 
679 .• 92 20;100 
833 1.13 21,600 

1,037 1.41 33,900 
877 1.19 19,800 
976 1.33 15,100 

1,044 1.42 12,300 

1;121 1.52 20,000 
1,185 1.61 17,600 
1,252 1.70 33,500 

768 1.04 
523 o. 71 28,100 

-

4' 

Hardness 
as caco., 

Non-
Total carbon-

ate 

302 14G 
202 106 
286 128 
266 112 

224 85 
141 22 
175 58 
176 50 

170 52 
152 50 
138 41 
127 38 

144 40 
166 61 
176 68 
222 106 

274 134 
246 116 
303 163 
368 220 

478 327 
351 184 
381 2i8 
446 '276 

488 308 
504 328 
536 350 

350 196 
251 121 

Per-
cent 

sodium 

(S) 
0 



COLORADO RIVER NEAR GRAND CANYON, ARIZ. --Continued 

Chemical analyses, in parts per million, water year October 1926 to September 1927 

Mean Sus- Speci.fic Mag- Po-
dis- pended conduct- Sili- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni-

Date of collection charge matter ance ca (Fe) cium sium dium sium bonate .fate ride ride trate 

{ere) 
(per- (K X 1011 (S102 ) (Ca) (Mg) (Na) (K) {HC03 ) {S04 ) {Cl) {F) {N03 ) 
cent) at 25°C.) 

Oct. 1-10, 1S26----- 7,840 1.47 17 0.26 143 42 199 8.0 214 576 HO 7.0 
Oct. 11-20---------- 8,450 .67 15 .19 150 50 192 8.7 211 59'7 135 3.1 
Oct. 21-31---------- 6,6·30 .18 16 .16 120 47 174 7.7 206 483 139 5.6 
Nov. 1-10..---------- 5,980 .08 14 .18 122 50 192 7.7 228 493 158 2.6 
rrov. 11-2o---------- 6,280 .09 13 .17 124 52 201 7.7 237 517 164 4.3 
Nov. 21-30---------- 6,480 .08 17 .15 123 52 179 11 235 488 165 8.8 

Dec. 1-10 ---------- 7,810 .13 17 .15 114 48 190 9 .-e 223 467 150 12 
Dec. 11-20..--------- 8,510 .40 12 .14 114 43 157 9.2 210 438 128 13 
Dec. 21-29, 31------ 4,180 .o8 16 .14 112 46 203 12 238 467 170 9.8 
Jan. 1, 2, 4-10, 1927 3,940 .04 16 .15 143 68 245 12 289 557 248 22 
Jan •. 11-20---------- 6,·360 .11 15 .24 125 53 199 7.2 264 460 185 9.0 
Jan. 21-31---------- 6,920 .86 11 .20 106 45 168 5.8 227 391 148 9.2 

Feb. 1-10 ---------- 6,030 .62 15 .22 108 46 174 8.3 226 401 163 7.2 
Feb. 11-18 --------- 8,430 .17 21 .28 108 43 185 7.5 224 405 161 5.8 
Feb. 20-24, 26-28 --- 10,800 1.10 18 .35 94 30 163 7.4 . 215 340 124 4.4 
Mar. 1-10 ---------- 12,000 .64 16 .28 97 33 157 7.5 205 371 122 5.6 
Mar. 11-20 --------- 11,200 .51 5.4 .24 102 39 150 6.6 207 407 111 2.8 
Mar. 21-31 --------- 9,930 .37 4.4 .28 98 38 153 5.0 227 362 126 2.4 

Apr. 1-10 ---------- 20,300 .79 4.4 .26 81 30 113 7.2 200 300 87 3.9 
Apr. 11-20 --------- 22,700 .57 6.0 .18 66 22 71 1.8 171 193 56 3.3 
Apr. 21-:30 --------- 21,800 .45 8.0 .25 66 22 76 3.0 168 193 58 3.1 
May 1-10 ----------- 55,100 1.37 15 .16 49 15 42 3.7 159 104 29 1.2 
May 11-20 ---------- 53,400 3.71 16 .17 44 13 33 4.6 133 85 23 1.8 
May 21-31 ---------- 78,900 .38 14 .21 41 10 23 5.1 121 66 18 1.5 

June 1-10 ---------- 51,200 .13 23 .17 41 11 26 5.0 122 73 20 .7 
June 11-20 --------- 65,GOO .27 25 .18 51 12 37 3.8 128 110 21 1.4 
June 21-30 --------- 67,800 .54 17 .21 47 12 35 6,.1 127 108 20 1.6 
July 1-10 ---------- 72,100 1.11 20 .24 65 14 48 5.9 142 169 24 1.1 
July 11-20 --------- 34,100 .71 23 .22 74 19 55 4.6 163 192 36 1.2 
July 21-31 --------- 19,300 .45 19 .19 71 22 7i 3.2 163 205 53 1.7 

Au;;. 1-10 ---------- 19,200 1.25 21 .26 116 29 101 4.8 189 371 67 1.4 
Aug. 11-20 --------- 17,300 1.28 18 .17 117 29 103 4.2 179 378 66 1.5 
Au;. 21-31 --------- 12,300 .89 21 .11 95 28 109 6.4 179 325 86 2.9 
Sept. 1, 3-10 ------ 14,700 2.08 22 .25 144 39 144 9.0 201 515 94 1.0 
Se::>t. 11-20 -------- 67,600 5.94 18 .61 152 32 109 5.8 188 518 46 .8 
Sept. 21-30 -------- 27,000 1.46 16 .24 104 25 88 5.9 172 336 44 2.1. 

Ave.,.a;;e -- 16 0.22 98 34 127 6.6 194 346 100 4.6 
Wei;nted avera::::e 23,COO -- 17 0.24 77 22 77 5.5 162 235 53 2.4 

--

• 

Dissolved solids 
Bo- Parts Tons Tons 
rate per per per 
(BO.,) mil- acre- day 

lion .foot 

1,238' 1.68 26,200 
1,255 1.71 27,100 
1,094 1.49 19,600 
1,152 1.57 18,600 
1,200 1.63 20,300 
1,160 1.58 20,300 

1,117 1.52 23,500 
1,018 1.38 23,400 
1,153 1.57 13,000 
1,454 1.98 15,400 
1,183 1.61 21,200 

996 1.35 18,600 

1,034 1.41 16,800 
1,047 1.42 23,300 

887 1.21 25,600 
910 1.24 29,400 
926 1.26 28,000 
901 1.23 24,100 

725 .99 39,700 
503 .68 30,800 
512 .70 30,100 
337 .46 50,100 
286 .39 41,200 
238 .32 50,600 

260 .35 35,900 
324 .44 57,300 
310 .42 56,700 
417 .57 81,100 
485 .66 44,600 
526 .72 27,400 

805 1.09 41,700 
805 1.09 37,600 
762 1.04 25,300 

1,067 1.45 42,300 
975 1.33 178,000 
706 .96 51,400 

827 1.12 
569 0. 77 36,600 

Hardness 
as caco., 

Non-
Total carbon-

ate 

530 354 
580 407 
493 324 
510 323 
524 328 
521 328 

482 300 
462 290 
458 274 
636 400 
530 314 
450 264 

458 274 
446 263 
358 182 
376 210 
415 246 
400 214· 

326 162 
255 115 
255 118 
17 54 
184 54 
144 44 

148 48 
177 72 
167 63 
220 103 
262 129 
268 134 

408 254 
411 264 
352 206 
520 356 
511 357 
362 222 

384 226 
282 150 

Per-
cent 

sodium 

~ 
1-' 



COLORADO RIVER NEAR GRAND CANYON, ARIZ. --Continued 

Chemical analyses, in parts per million, water year October 1927 to September 1928 

Mean Sus- Specif'ic Mag- Po-
dis- pended conduct- Sill- Iron Cal- ne- So- tas- Blear- ·Sul-· Chlo- Fluo- Ni- Bo-

Date of collection charge_ matter ance ca (Fe) cium slum dium slum bonate fate ride ride trate rate 

(era} 
(per- (K X 1011 (Si02 ) (Qa) (Mg) (Na) (K) (HC03 ) (S04) (Cl) (F) (N03 ) (B03 ) 

cent) at 25°C.) 

O~t. 1-10, 1927----- 20,200 0.85 17 .0.23 93 26 84 4.8 162 302 46 3.4 0.4 
Oct. ll-20---------- 15,200 .25 16 .18 85 27 84 5.6 180 263 69 :5.4 .8 
Oct. 21-31---------- 12,000 .14 12 .21 92 31 107 3.2 196 299 81 2,9 .7 
Ndv. 1 1 2, 4-10----- 15,100 .75 16 .20 128 40 ·126 5.6 189 466 84 3.0 .7 
Nov. ll-20 --------- 12,500 .32 16 .22 98 34 121 3.4 193 356 89 3.9 .8 
Nov. 21-30 --------- ll,600 .19 ll .23 94 36 llB 5.0 199 342 93 2.9 .8 

Dec. l-3, 8 -------- 10,400 .14 -- -- -- -- -- -- -- 339 103 -- --
Dec. 11-20 --------- 7,790 -- -- -- -- -- -- -- -- - -- -- --
Dec. 24-31 --------~ 5,790 .04 14 .22 ll3 46 169 0 240 407 151 9.8 .7 
Jan. l-10, 1928----- 7,660 .05 14 .24 lll 47 156 6.5 234 410 140 6.8 .8 
Jan. ll-20 --------- 8,700 .09 15 .24 104 44 147 6.2 231 380 123 6.2 .8 
Jan. 21-31 --------- 7,960 .07 14 .23 96 41 142 7.8 218 358 120 6.8 .6 

Feb. 1-10 ---------- 9,520 .30 10 .20 99 40 144 6.6 210 357 126 4.8 .6 
Feb. ll-20 --------- 8,810 .24 8.6 .23 99 37 145 7.2 218 353 117 4.3 .7 
Feb. 21-29 --------- 7,720 .-98 17 .09 101 41 153 5.6 226 375 125 3.2 .6 
Mar. 1-10 ---------- 9,750 .28 16 .12 94 39 150 4.8 225 349 123 4.9 .7 Mar. ll-20 _.:. _______ 13,200 .52 14 .12 90 34 131 5.8 207 335 92 4.1 .6 
Mar. 21-29, 31------ 14,900 .48 15 .13 86 32 122 4.3 201 307 . 86 3.2 .8 

Apr. 1-5, 7-10------ 19,700 .69 13 .14 72 25 80 3.4 173 218 58 4.6 .6 
Apr. ll-20 --------- 13,300 .26 19 .22 72 26 73 5.8 186 201 61 1.7 .7 
Apr. 22-30 --------- 16,800 .32 18 .22 72 28 79 4.0 192 215 70 2.1 .4 
May 1-9------------ 55,500 1.52 17 .28 58 19 40 5.1 173 125 33 .8 .3 
May 11, l3-2Q------- 79,300 1.11 15 .24 54 14 20 6.1 145 96 17 ,8 .3 
May 21-31 ---------- 73,200 .76 18 .10 48 14 30 2.4 140, 98 17 1.0 .2 

June 1-10 ---------- 96,800 .76 16 .06 40 ll 23 2.1 ;i 131 66 10 .4_ .2-
June ll-20 --------- 52,800 .35 18 .10 46 12 31 3.0 131 85 20 2.1 .2 
June 21-29 --------- 40,200 .28 15 .09 48 15 43 3.0 136 119 27 2.4 .2 
July 1-io ---------- 35,200 .22 12 .06 44 14 35 2.9 126 99 26. 1.8 .2 
July ll-20 --------- 21,900 .13 13 .-07 50 15 51 1.9 130 123 42 2.4 --
July 21-31 ---,------ 19,300 .48 39 .13 69 21 76 4.5 160 204 56 3.3 --

Aug. 2-10---------- 13,800 .56 46 .04 79 23 96 5.9 176 254 73 4.6 .2 
Aug. ll-20 --------- 10,100 .42 21 .04 96 34' 117 5.8 174 351 90 6.3 .3 
Aug. 21~23, 25-31--- 8,820 .90 14 .22 119 38 141 6.6 200 429 111 4.2 1.4 
Sept. l-10 --------- 7,820 .79 12 .14 142 42 177 7.7 210 525 143 6.0 .5 
Sept. ll-20 -------- 5,680 .19 15 .08 ll7 45 161 ~4 205 469 144 10 1.8 
Sept. 21-30 -------- 5,390 .06 14 .08 121 52 196 6.7 216 509 165 13 .7 

Average -- 16 0.16 86 31 105 5.7 186 291 84 4.1 --
Wei~ted average 29,400 -- 17 0.15 . 66 22 65 4.3 162 i87 48 2.4 --

-- L__ ___ 

4. 

Dissolved solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion root 

656 0.89 35,700 
642 .87 26,300 
725 .99 .23,500 
962 1.31 39,200 
816 l.ll 27,400 
!3.90 1.09 25,000 

-- -- --
-- ·-- --

1,038 1.41 16,200 
1,009 1.37 20,800 

939 1.28 22,000 
893 1.21 19,200 

891 1.21 22,900 
879 1.20 20,900 
932 1.27 19,400 
892 1.21 23,500 
808 1.10 '28,800 
755 1.03 30,300 

559 .76 29,700 
551 .75 19,800 
583 .79 26,400 
383 .52 57,300 
295 .40 -63,100 
298 .41 58,800 

233 .32 60,800 
282 .38 40,200 
339 .46 36,800 
297 .40 28,200 
362 .49 21,400 
553 .75 28,800 

668 .91 24,900 
807 1.10 22,000 
962 1.31 22,900 

1,158 1.57 24,400 
1,086 1.48 16,600 
1,183 1.61 17,200 

713 0.97 - --
491 _0.67 --

Hardness 
as CaC03 

Non-
Total carbon-

ate 

339 206 
323 176 
357 196 
484 329 
384 226 
382 220 

-- --
-- --

471 274 
470 278 
440 251 
408 230 

412 240 
399 220 
420 236 
395 210 
364 195 
346 182 

282 140 
286 134 
294 137 
222 80 
192 74 
178 63 

145 38 
164 57 
182 70 
168 64 
186 80 
258 128 

292 148 
380 237 
453 289 
527 355 
477 309 
516 339 

342 190 
255 122 

Per-
cent 

sodium 

0') 
N 



If 

COLORADO RIVER NEAR GRAND CANYON, ARIZ. --continued 

Chemical analyses, in parts per million, water year October 1928 to September 1929 

Mean Sus- Specific Mag-· Po-
dis- pended conduct- 8111- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Flue- N1-

Date of. collection charge matter ance ca (Fe) cium slum dium slum bonate fate ride ride trate 

(cfs) 
(per- (K X 1015 (S102) (Ca) (Mg) (Na) (K) (HC03 ) ·(so.) (Cl) (F) (N03) 
cent). at 25°0.) 

Oct. 1-3, L-10, 1922- G,200 0.21 18 0.06 142 59 209 6.6 215 612 164 16 
Oct. 11-20---------- 14,000 2.00 15 .07 208 56 196 7.7 206 798 128 5.4 
O~t. 21-31---------- 9,160 .88 16 .07 151 45 166 9.6 198 585 112 5.5 
lfov. 1-10----------- 11,900 1.01 16 .06 1"25 41 159 8.3 201 494 109 7.2 
Dov. 11-20---------- 9,250 .26 20 .09 121 46 173 5.1 216 492 121 10 
Nov. 21-30---------- £,550 .17 18 .08 112 45 168 5.4 219 453 124 8.3 

Dec. 1, 3-10 -------- 8,380 .12 15 .0? 111 48 170 5.0 222 443 136 8.6 
Dec. 11-20---------- 5,740 .oa 16 .07 112 50 182 5.1 235 452 153 7.5 
Dec. 21-31---------- 3,940 :o3 18 .05 134 59 235 5.9 276 533 220 13 
Jan. 1-2, 4-10, 1929- 5,770 .05 18 .06 131 57 210 5.6 276 500 190 12 
Jan. 11-17---------- 5,120 .02 18 .OG 125 54 197 5.0 279 452 184 11 
Jan. 21-22, 24-31---- 6,120 .05 22 .12 114 50 186 4.3 250 429 167 12 

Feb. 1-10----------- 7,360 .11 20 .12 108 46 161 4.3 233 391 150 12 
Feb. 11-19---------- 5,630 .06 19 .08 108 45 175 4.3 227 403 165 11 
Feb. 20-28---------- 6,430 .06 20 .10 113 49 181 4.5 238 434 165 13 
Mar. 1-10----------- 8,280 .18 12 .14 107 46 175 3.5 224 413 158 10 
Mar. 11-20---------- 23,700 2.06 11 .20 104 33 125 6.1 190 392 79 9.0 
Mar. 21-31---------- 14,500 .69 15 .13 98 32 126 6.4 200 341 88 5.2 

Apr. 1-10----------- 29,200 1.67 13 .13 89 25 95 5.3 193 265 70 2.1 
Apr. 11-20·---------- 23,500 .87 14 .10 71 24 78 6.1 182 218 56 2.7 
Apr. 21-30---------- 36,500 .90 18 .16 59 20 59 7.7 172 162 36 .4 
May 1-lo------------ 31,700 .54 14 .10 58 21 53 5.0 172 160 38 2.9 
May 11-20----------- 62,900 .71 12 .31 48 16 37 6.6 155 102 22 1.2 
May 22-31----------- 92,800 .94 11 .33 42 13 27 4.6 136 77 15 1.8 

June 1-io--------~~- 04,100 .54 17 .12 42 12 27 5.6 132 77 14 1.3 
June 11, 13-20 ------ 86,400 .35 14 .18 36 12 20 7.0 117 63 15 1.2 
June 21-30---------- 67, 'iOO .21 13 .. 29 40 12 23 4.5 125 72 18 .8 
July 1-10----------- 45,600 .15 22 .24 42 13 31 3.5 121 86 23 1.0 
July 11-20---------- 26,c.oo .35 22 .60 61 18 48 5.6 147 151 37 .2 
July 21-31---------- 31,200 2.40 17 .51 80 23 91 8.5 164 272 61 .2 

AU6• 1-3, 5, 6, 9-10- 51,900 5.10 39 .37 142 35 104 14 202 503 43 1.1 
AU3· 11-13, 15-20 --- 33,600 2.60 20 .23 96 23 102 4.5 186 327 44 .8 
Aug. 21-31---------- 13,700 .41 18 .17 96 26 95 3.4 178 291 68 1.2 
~ept. 1-2, 4-10 ----- 26,400 3.30 37 .05 119 35 107 8.3 194 426 66 .6 
Sept. 11-20--------- 25,900 1.44 20 .30 106 29 94 5.3 175 368 50 1.6 
Sept. 21, 23-30 ----- 33,200 3.50 22 .38 104 26 99 5.3 191 354 50 1.3 

Avera;e -- 18 :_0.17 99 35 122 5.9 196 350 93 5.5 
Wei;hted avera;:;e 26,800 -- 18 _0.23 74 23 73 6.2 164 229 48 2.5 

-- -

• 

Dissolved solids 
Bo- Parts Tons Tons 
rate per per per 
(B03) mil- acre- day 

lion foot 

0.5 1,333 1.31 22,300 
1.5 1,516 2.oc. 57,200 

.5 1,188 1.62 29,300 

.5 1,059 1.44 34,000 
1.2 1,095 1.49 27,300 
1.4 1,042 1.42 24,000 

.9 1,046 1.42 23,600 

.8 1,093 1.49 16,900 

.9 1,354 1.84 14,400 
1.0 1,260 1.71 19,600 
2.0 1,183 1.61 16,300 

.7 1,108 1.51 18,300 

.6 1,007 1.37 20,000 

.7 1,049 1.43 15,900 

.5 1,097 1.49 19,000 

.8 1,035 1.41 23,100 
1.0 853 1.16 54,500 

.6 810 1.10 31,700 

.7 660 .90 52,000 
-- 560 .76 35,500 
.3 447 .61 44,000 
.3 437 .59 37,400 
.5 322 .44 54,600 
.2 259 .35 64,800 

.3 201 .35 59,200 

.6 226 .31 52,700 

.3 245 .33 44,700 

.2 281 .38 34,600 

.2 416 .57 30,100 

.3 634 .86 53,300 

.7 981 1.33 137,000 

.2 709 .96 64,200 

.2 686 .93 25,400 

.2 895 1.22 63 .. 700 

.4 760 1.03 53,100 

.4 756 1.03 67,700 

-- 824 1.12 
-- 555 0. 75 40,100 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

597 421 
750 580 
562 400 
4SO 316 
491 314 
464 285 

474 292 
485 292. 
577 351 
562 336 
534 306 
490 285 

459 268 
454 268 
484 268 
456 272 
395 240 
376 212 

325 167 
276 126 
229 88 
231 90 
186 59 
158 47 

154 46 
140 44 
150 47 
158 60 
226 106 
294 160 

498 333 
334 182 
346 200 
4.41 282 
384 240 
366 210 

390 229 
279 144 

Per-
cent 

sodium 

0) 
(.:1 



COLORADO RIVER NEAR GRAND CANYON, ARIZ. --Continued 

Chemical analyses, in parts per million, water year October 1929 to September 1930 

Mean Sus- Specif'ic Mag..l Po-
J 

dis- pended conduct- Sill- Iron Cal- ne- So- tas- Blear- Sul- : Chlo- Fluo- Ni- Bo-
Date of collection charge matter ance ca (Fe) ciurn sium dium slum bonate fate ride ride trate rate 

(cfs) 
(per- (K X 1011 (Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) t~94) (Cl) (F) (N03) (B03 ) 
cent) at 25°C.) 

Oct. 1, '~-10, D2.:- -- 1'1 ,s~o 0.46 19 0.25 82 26 85 5.1 168 267 60 . 4.4 0.4 
Oct. ll-20 --------- 15,9CO .39 21 .13 AS 32 103 3.8 1-~4 303 71 7.2 .2 
Oct. 21-31 --------- 12,700 .32 37 .14 94 35 lll 4.3 188 334 61 5.5 .3 
Nov. l, 3-10 ------- 10,700 .12 17 .20 95 40 122 7.6 202 352 94 6.9 .4 
~!ov. ll-20 --------- 10,200 .09 18 .08 101 42 134 6.2 218 370 103 6.1 .a 
lJcv. 21-30 --------- 8,580. .06 15 .OG 105 45 147 5.4 228 402 ll8 5.6 .7 

-
Dec. 1-2, 4-10------ 8,170 .06 15 .08 112 47 154 10 240 424 130 6.1 .G 
Dec. ll-19 --------- 8,290 .06 16 .08 105 45 149 9.1 233 399 126 7.4 .5 
Dec. 22-31 --------- 6,120 .03 16 .10 105 45 161 8~6 240 377 144 7.0 .6 
Jan. 1, 3-10, 1930-- 5,500 .02 15 .10 124 53 198 9.3 268 457 184 '?.6 .6 
Jan. 12-20 --------- 5,940 .02 11 .09 114 50 178 8;5 261 409 172 7.1 .5 
Jan. 21-24 --------- 4,160 .02 18 .05 119 50 185 9.0 268 423 176 6.0 --

Feb. 2, 4-10 ------- 6,370 ·.o3 16 .04 115 50 177 8.2 257 429 158 9;2 .8 
Feb. 11-19 --------- 8,130 .08 12 .05 106 44 158 6.7 236 375 134 7.1 .6 
Feb. 20-28 --------- 11,700 .27 13 .04 105 42 148 5.1 210 399 113 5.6 .9 
Mar. 1-3, 5-S, 10--- 10,300 .20 7.2 .12 95 40 ;52 5.8 202 394 116 6.2 .8 
Mar. 11-20 --------- 8,570 .12 14 .05 101 44 161 6.9 224 394 136 5.6 .8 
!"Jar. 21-31 --------- 10,900 .31 12 .06 99 40 148 7.0 234 360 122 5.0 .9 

Apr. 1-3, &-10------ 10,500 . 24 12 .11 86 35 124 6.9 . 215 302 106 4.0 .6 
Apr. 11-13, 15-20--- 36,800 1.09 8.2 .12 69 23 71 6.7 187 199 51 3.1 .8 
Apr. 21-28, 30 ----- 37,000 .59 16 .12 57 18 40 4.5 177 113 32 1.6 .3 
May 1-3, 5-10 ------ 39,000 .49 14 .07 53 16 30 5.0 172 97 29 1.0 .3 
May 11-20 ---------- 24,900 .21 14 .08 54 17 48 3.8 158 127 38 3.3 .3 
May 21-31 ---------- 33,500 .29 15 .24 56 19 52 4.2 155 147 40 3.0 .3 

June 1-8, 10 ------- 56,400 .66 17 .09 59 15 35 3.5 174 104 23 3.0 .2 
June 11-20 --------- 56,900 .36 16 .08 48 12 31 3.2 143 86 22 2.2 .2 
June 21-25, 27-30--- 41,800 .26 14 .10 50 14 36 3.5 139 107 27 2.0 .4 
July 2 J 4-10 ------- 19,400 .07 19 .10 52 18 56 3.2 138 141 49 2.8 .6 
July 11-20 --------- 17,800 2.27 17 .14 101 27 110 5.6 194 324 80 .5 .2 
July 21-27, 29-31--- 19,300 1.87 18 .06 106 28 110 6.6 192 365 64 2.2' .6 

Aug. 1-10---------- 22,600 3.30 23 .14 132 34 121 4.6 204 463 64 .8 .9 
Aug. ll-20 --------- 38,000 5.80 20 .08 155 35 126 5.3 203 557 50 .2 1.7 
Aug. 21-31 --------- 17,800 1.22 19 .18 85 26 104 4.2 200 285 58 1.0 .8 
Sept. 1-10 --------- 11,100 .63 21 .16 96 30 120 4.6 190 336 83 5.1 .8 
Sept. 11-12, 14-20-- 8,920 .92 19 .20 153 44 166 5.3 205 568 114 8.2 .7 
Sept. 21-30 -------- 6 760 .16 13 .08 118 44 166 4.3 209 458 130 18 .8 

Average -- 16 0.11 94 34 117 5.9 203 324 92 5.0 --
Weighted ave~ 18 500 -- 16 0.11 81 26 85 5.0 184 252 62 3.4 --

Dissolved solids 
Parts Tons· Tons 
per per per 
mil- acre- day 
lion root 

632 0.86 30,500 
720 .98 30,900 
795 1.08 27,200 
824 1.12 23,f..:OO 
296 1.22 24,700 
955 1.30 22,100 

1,016 1.32 22,4.00 
972 1.32 21,700 
982 1.34 16~200 

1~182 1.61 17,500 
1;078 1.47 17;300 
1,120 1.52 12,600 

1,089 1.48 18,700 
959 1.30 21,000 
934 1.27 29,500 
916 1.25 25,400 
973 1.32 22,500 
SOB 1.23 26,700 

782 1.06 2?,100 
523 .71 51,900 
369 .50 36,800 
:330 .45 34,700 
383 .52 25,700 
413 .56 37,300 

345 .47 52,500 
291 .40 44,700 
322 .44 36,300 
409 .56 21,400 
762 1.04 36,600 
794 1.08 41,300 

943 1.28 57;500 
1,049 1.43 1o8;ooo 

681 .93 32,700 
"789 1.07 23;600 

1,179 1.60 28,500 
1 054 1.43 19 200 

788 1.07 
622 0.85 31 100 

.. 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

312 174 
351 200 
378 224. 
402 236 
424 246 
447 260 

473 276 
4.51 260 
44'1 250 
528 308 
490 276 
502 233 

492 282 
446 252 
434 262 
402 236 
433 250 
412 220 

358 182 
266 113 
216 71 
198 58 
205 76 
218 91 

208 66 
170 52 
182 68 
204 91 
363 204 
380 222 

470 302 
531 364 
319 155 
363 208 
563 395 
476 304 

374 208 
309 158 

Per-
cent 

sodium 

en 
~ 
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COLORAOO RIVER. NEAR GRAND CANYON, ARIZ. --Continued 

Chemical analyses, in parts per million, water year October 1930 to September 1931 

Mean Sus- Specific Mag- Po-
dis- pended conduct- Sill- Iron Cal- ne- So- tas- Blear- Sul.:. Chlo~ Fluo- Ni- Bo-

Date of collection charge matter ance ca (Fe) cium slum dium slum bonate fate ride ride trate rate 
(per- (K X 1011 (SlOe) (Ca) (Mg) (Na) (K) (HCO.,) (S041 (Cl) (F) (N03 ) (B03 ) 

(cfs) cent) at 25°C.) 

Oct. 1-10, 1930 ---- 9,780 0.71 13 0.12 142 49. 178 5.1 210 563 122 16 0.6 
Oct. 11-20--------- 8,850 .37 12 .12 119 44 160 4.0 214 463 114 16 .9 

Oct. 21-31--------- 9,000 .18 15 .06 109 43 142 7.7 214 408 111 9.4 ~7 

Nov. l-3,5-8,10 ---- 7,740 .12 12 .08 109 44 144 7.2 226 396 119 9.2 .5 

Nov.l2-20 --------- 7,600 .18 13 .oa 114 48 157 8.7 215 438 134 12 .a 
Npv. 21-30--------- 7,140 .17 14 .08 115 50 170 8.3 228 456 139 12 .9 

Dec. 1-10---------- 5,610 .·17 12 .oa 125 51 180 7.7 234 465 168 17 .5 

Dec. 11,16-20------ 5,620 .06 12 .04 110 41 151 ~.5 214 393 134 10 .6 

Dec. 21-31--------- 4,130 .03 12 .02 130 58 218 5.3 287 491 202 18 .2 

Jan. 1-10,1931 ----- 4,020 .02 10 .04 136 59 228 5.4 297 502 215 18 .2 

Jan. 11-20~-------- 4,690 .02 13 .06 132 58 224 5.3 290 493 213 16 .2 

Jan. 21-31--------- 4,910 .04 /7.0 .oa 122 52 199 4.2 270 434 191 . 15 .3 
/ 

Feb. 1-10---------- 6,490 .11 13 .06 112 46 176 3.8 237 402 164 15 .5 
Feb. 11-19-~------- 7,530 .38 -- 12 .06 115 43 183 4.8 226 432 160 14 .3 

Feb. 20-28--------- 6,850 .33 12 .oa 120 46 198 5.1 237 479 154 17 .2 
Mar. i-10---------- 6,190 .11 14 .10 114 50 198 6.6 233 471 166 14 .8 

Mar. 11-20--------- 6,800 .18 13 .10 107 46 184 5.9 240 422 156 11 .a 
Mar. 21-31--------- 8,900 .39 12 .oa 100 40 165 6.7 236 377 136 10 1.2 

Apr. 1-10---------- 7,530 .25 13 .08 90 38 160 4.8 219 347 134 9.0 .9 

Apr. 11-15,17-20 --- 8,550 .26 11 .08 94 40 162 5.4 220 366 136 8.6. .a 
Apr. 21-30---~----- 12,900 .43. 13 .06 80 31 114 3.7 209 262 88 7.0 .8 

May 1~10----------- 13,800 .58 10 .08 78 26 109 3.8 191 257 80 6.9 .6 

May 11-20---------- 16,700 .31 9.4 .06 68 24 82 3.0 177 200 65 6.0 .6 

May 21-31---------- 25,700 .85 13 .10 60 20 61 3.5 171 152 46 2.4 .6 

June 1-10---------- 27,600 .66 10 .13 53 16 50 3.4 151 126 38 1.8 .3 

June 12-13,16-20 --- 26,400 .44 19 .08 53 15 45 3.4 148 116 35 2.4 .4 
June 21-25,27-30 --- 17,200 .14 14 .06 55 17 55 3.5 143 134 51 2.1 .4 

July 1-10---------- 14,000 .40 17 ~06 72 22 84 3.7 157 217 70 3.8 .3 
July 11-20--------- 6,960 .17 11 .10 79 26 109 4.6 168 244 104 5.7 .5 
July 21-31---~----- 4,090 .92 21 .06 95 30 181 4.5 222 321 169 2.0 .3 

Aug. 1-10---------- 7,460 4.01 19 .06 141 37 224 5.3 260 549 150 1.0 .5 

Aug. 11-20--------- 5,370 1.66 18 .04 159 47 247 5.3 235 656 181 3.0 .3 

Aug. 21-31--------- 3,210 .84 15 .04 135 45 239 5.8 242 532 206 6.8 .4 

Sept. 1-10--------- 2,930 .41 13 .04 135 53 264 5.4 243 555 242 9.8 .2 
Sept. 11-20-------- 3,080 .75 11 .17 158 59 293 7.4 256 680 250 9.4 .7 

Sept. 21-30-------- 9,070 2.69 9.6 .20 173 51 226 5.8 248 689 160 1.0 .3 

Average -- 13 0.08 109 41 166 5.2 221 402 139 9~4 --
Weighted average 9,280 0 .5.5 13 0.08 93 34 131 4.7 201 325 107 7 .• 5 

• 

Dissolved solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion foot 

1,192 1.62 31,400 
1,038 1.41 24,800. 

951 1.29 23,100 
952 1.29 19,900 

1,031 1.40 21,100 
1,077 1.46 20,700 

1,141 1.55 17,300 
960 1.31 14,600 

1,276 1.74 14,200 
1,320 .1.80 14,300 
1,297 1.76 16~300 
1,157 1.57 15,300 

1,049 1.43 18,400 
·1,075 .1.46 21,800 
1,148 1.56 21,200 
1,148 1.56 19,200 
1,063 1.45 19,500 

963 1.31 23,100 

90.4 1.23 18,400 
931 1.27 21,590 
702 .• 95 24,400 
665 .90 24,800 
545 .74 24,500 
442 .60 30,600 

373 .51 27,800 
362 .49 25,800 
402 .55 18,600 
567 .77 21,400 
666 .91 12,500 
933 1.27 10,300 

1,254 1.71 25,200 
1,432 1.95 20,700 
1,304 1.77 11,300 
1,39~ 1.90 11,000 
1,594 2.17 13,200 
1,438 1.96 35,200 

99:3 1.35 
813 1.11 20,400 

Hardiless 
as caco., 

Non-
Total carbon-

ate 

556 384 
478 302 
449 274 
453 268 
482 306 
492 306 

522 330 
443 268 
563 328 
582 338 
568. 330 
518 297 

468 274 
464 279 
488 294 
490 299 
456 260 
414 220 

380 201 
399 218 
327 156 
302 145 
268 123 
232 92 

198 74 
194 72 
208 90 
270 142 
304 166 
360 178 

504 291 
590 398 
522 324 
555 356 
637 427 
641 438 

438 257 
372 208 

Per-
cent 

sodium 

0) 
t1l 



COLORADO RIVER NEAR GRAND CANYON, ARIZ. --Continued 

Chemical analyses, in parts per million, water year October 1931 to September 1932 

Mean Sus- Specific Mag- Po-
dis- pended conduct- Sili- Iron Cal- ne- So- tas- Bicar- Sul- Chlo- Fluo- Ni- Bo-

Date of collection charge matter ance ca (Fe) cium sium dium sium bonate fate ride ride trate rate 

(cfs) (per- (K X 1011 (SiOe) (Ca) (Mg) (Na) (K) (HC03 ) (S04) (Cl) (F) (N03 ) (B03) 
cent) at 25°C.) 

Oct. ~-10, 1931 ---- 11,500 2.61 15 0.08 139 37 161 7.5 223 500 113 2.0 0.1 
Oct. 11-16,18-20 --- 6,780 .79 9.6 .06 131 37 157 7.9 205 459 125 '7.2 .2 
Oct. 21-31--------- 7,910 1.15 10 .08 150 42 172 5.9 226 523 132 6.8 .3 
Nov. 1-10--.-------- 5,860 .22 11 .06 128 47 190 5.9 217 !501 157 8;2 .3 
llov. 11-20--------- 8;o8o 1.19 12 .08 130 40 180 5.9 237 462 142 9.3 .3 
Nov. 21-30--------- 5,720 .31 12 .06 127 44 188 5.6 231 472 156 9.0 .3 

Dec. 1-10---------- 4,140 .10 12 .06 129 50 213 5.8 249 479 195 11 .2 
Dec. 11-20--------- 4,370 .12 12 .06 134 52 221 6.4 269 494 205 11 .2 
Dec. 21-31--------- 4;780 .12 13 .06 135 55 230 4.6 293 491 220 11 .2 
Jan. 1-10, 1932 ---- 5,360 .13 11 .08 119 47 186 4.6 257 420 172 9.0 .2 
Jan. 11-20--------- 5,120 .10 il .06 118 48 191 4.8 258 424 180 9.0 • 2 
Jan. 21-31--------- 4,520 .06 8.0 .04 118 49 198 4.2 259 420 193 9.2 .2 

Feb. 1-2,4-5,7-10--- 7,660 .66 10 .04 113 41 183 5.1 254 385 170 7.4 ;3 

Feb. 11-17, 19 ----- 20,200 2.99 9.2 .10 89 22 139 5.1 205 303 92 5.7 .1 
Feb. 22-24,2G-29---- 10,000 .60 9.8 .08 107 33 169 5.0 209 406 121 8.0 .1 

Mar. 1-10---------- 12,900. 1.23 9.0 .08 103 29 153 4.2 226 357 106 6;8 .2 

Mar. 11-20------·--- 11;400 .70 11 .os 98 31 141 '4.3' 218 341 103 6;o .2 

Mar. 21-31--------- 16,800 .97 8.2 .10 87 27 119 3.8 211 286 83 4.8 .3 

Apr. 1-10---------- 21;300 1.05 15 .10 83 26 95 3.6 200 248 70 4.2 .2 

Apr. 11-20--------- 29,100 1.45 17 .08 70 20 73 . 4.2 190 191 47 2.7 .2 

Apr. 21-30--------- 36,500 1.33 16 .12 63 18 50. 3.8 176 142 34 2;9 .3 
May 1-10----------- 36;200 .86 7.8 .12 64 19 54 4.3 180 151 35 4.8 .2 

May 11-20---------- 63,900 .90 7.8 ;os 55 15 38 4.2 174 103 23 3.6 .2 

May 21-31---------- 90,900 .65 11 .08 48 12 25 4.0 152 71 16 1.0 .2 

June 1-10---------- 58,000 .48 16 .10 48 13 31 3.4 151 80 22 1.8 .2 
June 11~20--------- 58,400 .32 12 .10 48 13 30 3.4 142 90 23 2.0 .2 
June 21-30--------- €6~100 .26 13 .20 43 12 30 2.6 132 76 19 2.0 .1 
July 1-10--~------- 52;ooo .27 12 .10 44 12 32 3.0 132 85 23 1.9 .2 

July 11-20----~---- 31,100 .86 19 .26 81 21 65 3.2 167 218 45 1.0 ;3 

July 21-31--------- 19,200 .34 16 .10 74 22 79 3.0 166 215 61 2.2 .4 

Auo. l-10---------- 16,1300 .83 16 .32 99 28 110 4.2 187 324 81 1.8 .5 
Aug. 11-20--------- 8,630 .28 18 .07 93 31 109 6.2 196 301 93 4.9 .8 

Aug. 21-31--------- 20,900 3.10 19 .60 147 36 136 7.2 220 494 95 Ll .6 

Sept. 1-10--~------ 14,700 2.39 20 .21 166 40 141 7.2 200 586 79 2.5 .7 

Sept. 11-20-------- 6~520 .33 16 ;14 121 39 146 6.9 199 433 118 6;1 .6 
Sept. 21-30--~----- 6,000 .45 12 .12 132 44 188 5.9 218 503 157 7.6 .5 

Average 13 0.12 101 32 128 4.9 206 334 103 5;4 --
Weighted average 21,900 .81 13 0.13 73 21 74 4.1 176 202 54 3.3 --

... 

Dissolved solids Hardness 

Parts Tons Tons 
as CaC03 

per per per Non-
mil- acre- day Total carbon-
lion foot ate 

1,084 1.47 33,600 499 :.'il6 
1,035 1.41 18;900 479 311 
1;153 1.57 21,600 547 362 
1;155 1.57 18,300 513 335 
1,098 1.49 23,900 489 295 
1,127 1.53 17,400 498 308 

1,218 1.66 13,500 528 324 
1;268 1.72 ~4,900 548 328 
1~304 1.77 '16,800 563 323 
1;095 1.49 15;soo 490 280 
1,113 1.51 15~400 492 280 . 
1,127 1.53 13,700 496 284 

1,040 1.41 21,500 450 242 
766 1.04 41,700 312 144 
962 1.31 25;900 402 231 
879 1.20 30,600 376 191 
843 1.15 25,9(•0 372 194 
723 .98 32,800 328 155 

643 .87 36;900 314 150 
519 .71 40,700 256 101 
417 .57 41;ooo 231 87 
429 .58 41,900 238 90 
335 .46 57;700 199 56 
263 .36 6'4,500 170 45 

290 .:59 45,400 174 50 
292 .40 46,000 174 57 
263 .36 46,900 157 "49 
278 .38 39,000 160 52 
536 .73 45,000 288 152 
554 .75 28,700 275 139 

756 1.03 34,300 362 208 
753 1.02 17,500 . 360 199 

1~046 1.42 59;ooo 515 334 
1,140 1.55 45;200 '579 415 

984 1.34 17,300 462 300 
1,157 1.57 18,700 510 332 

823 1.12 384 214 
531 o. 72 . :31,400 268 124 

.. 

Ptr-
cent 

sodium 

. 

en 
en 

·-- ~_:___z_E...!;.ll.__.______,,~-~ 



._ 
6· 

COLORADO RIVER NEAR GRAND CANYON, ARIZ. --Continued 

Chemical analyses, in parts per million, water year October 1932 to September 1933 

Mean Sus- Specific Mag- Po-
dis- pended conduct- Sili- Iron Cal- ne- So- tas- Bicar- Sul- Chlo- Fluo- Ni-

Date of collection charge matter ance ca (Fe) cium sium dium sium bonate !'ate ride ride trate 

(cf's) 
(per- (K X 108 (Si02) (Ca) (Mg·) (Na) (K) (HCO.,} (S04) (Cl) (F) (NO.,) 
cent) at 25°C.) 

Oct. 1-10, 1932----- 5,540 0.55 11 0.16 151 51 223 6.1 214 609 186 -- 9.4 
Oct. 11-15,20------ 5,150 .12' 14 .05 142 57 216 7.0 230 593 179 -- 11 
Oct. 21-31 --------- 6,530 .31 14 .04 141 55 207 7.0 235 573 168 -- 9.4 
nov. 1,3-10 -------- 6,860 .11 14 .06 133 55 196 5.8 238 550 154 -- 9.0 
lrov. 11-20 --------- 6,500 .07 14 .06 127 54 186 5.6 242 506 153 -- 8.8 
l!ov. 21-30 --------- 6,600 .07 15 .09 124 54 183 7.5 241 499 165 -- 5.2 

Dec. 1,2,4-8,10----- 6,320 .07 15 .12 116 51 176 8.8 233 464 155 -- 4.1 
Dec. 11-13,15-18,20- 4,610 .04 9.4 .10 121 53 210 5.9 251 471 197 -- 7;o 

Dec. 21-31 --------- 3,680 .03 11 .08 146 64 256 7.7 288 566 254 -- 11 
Jan.l-2,5-7,9-10,1933 3,490 .03 13 .08 151 67 263 7.5 319 578 255 -- 10 
Jan. 11-20--------- 4,800 .04 14 .10 125 54 202 5.4 271 463 185 -- 7.0 
Jan. 21,23-31 ------ 5,460 .06 12 .11 85 36 138 4.5 191 310 129 -- 4.5 

Feu. 1-10---------- 4,960 .04 9.6 .14 80 32 125 4.6 168 280 122 -- 4.2 
Feb. 11-19--------- 4,230 .08 14 .10 122 50 203 5.9 251 458 186 -- 7.2 
Feb. 20-28--------- 5,760 .11 10 .15 122 46 201 6.4 210 504 164 -- 7.5 

Mar. 1-10---------- 8,250 .55 9.4 .12 114 40 170 5.6 216 423 141 -- 6.2 
Mar. ·11-20 --------- 9,160 .49 14 .12 115 42 174 4.8 223 455 129 .o 7.2 
Mar. 21-24,26-31 --- 8,430 .32 11 .08 103 40 163 4.8 221 398 130 .o 5.1 

Apr. 1-10---------- 8,910 .32 17 .08 103 41 171 5.8 232 398 143 .o 5.3 
Apr. 11-17,19-20 --- 9,060 .26 15 .08 86 35 129 5.0 215 308 103 .2 4.1 
Apr. 21-30--------- 8,280 .28 16 .10 88 37 144 5.6 211 329 121 .o 4.3 
May 1-10----------- 15,500 .66 15 .10 82 30 113 4.8 215 267 85 .o 5.5 
May 11-15,17-20 ---- 15,100 .36 15 .10 69 25 88 4.5 179 213 67 .2 4.0 
May 21-31---------- 35,900 1.05 14 .10 68 21 62 5.0 184 161 47 .5 3.1 

June 1-1~---------- 72,800 .76 12 .06 52 12 27 3.5 156 79 19 .5 2.4 
June 11-20--------- 72,000 .31 9.6 .08 44 10 22 3.5 128 66 16 .4 3.0 
June 21-30--------- 55,600 .32 12 .08 49 11 28 3.8 140 80 21 .4 2.0 
July 2-10---------- 27,100 .44 12 .12 66 16 50 5.1 148 160 38 .4 3.6 
July 11-12,14-20 --- 20;8oo 1.08 15 ;os 103 25 88 6.1 178 315 58 .6 2.8 
July 21-28,30-31 ~-- 10,600 1.56 L1 .20 105 28 129 5.8 . 211 330 100 .3 2.3 

Au3. 1-10---------- 8,050 l.ll 8.2 .27 117 34 147 5.8 210 408 114 .5 3;o 
Aug. 11-20--------- 6,880 1.91 8.4 .27 140 36 178 2.9 212 518 117 .6 3.6 
Aug. 21-31--------- 4,560 .93 22 .12 140 43 181 8.7 232 502 155 .5 2.0 
Sept. 1-10--------- 3,290 .34 14 .21 164 56 207 9.3 224 650 166 .5 10 
Sept. 11-20-------- 9,330 3.25 18 .11 171 42 199 8.0 230 636 135 .6 3.0 
Sept. 21-30-------- 8,490 .63 13 .11 149 43 179 8.2 214 559 133 .6 4.1 

Average -- 13 0.11 112 40 156 5.9 216 408 130 -- 5.6 
Wei~ted avera~e 13 800 -- 13 0.10 82 26 93 4.9 181 249 74 -- 4.0 

f • 

Dissolved solids 
Bo- Parts Tons Tons 
rate per per per 
(BO.,) mil- acre- day 

lion foot 

0.5 1,352 1.84 20,220 
.7 1,332 1.81 18,520 
.6 1,290 1.75 22;740 
.7 1,234 1.68 22;860 
.6 1,174 1.60 20,600 
.5 1,171 1.59 . 20,870 

.5 1,105 1.50 18,860 

.3 1,198 1.63 14,010 

.2 1,458 1.98 14,490 

.2 1,502 2.04 14,150 

.3 1,189 1.62 15,410 

.3 813 1.11 11,990 

.4 740 1.01· 9,910 

.4 1,170 1.59 13;360 

.4 1,164 1.58 18,100 

.3 1,016 1.38 22,630 

.4 1,051 1.43 2G;ooo 

.4 964 1.31 21,940 

.a 998 1.36 2t.t,010 

.7 791 1.08 19;350 

.7 849 1.15 18;980 

.7 708 .96 29,600 

.7 574 .78 23,400 

.2 472 .64 45,800 

.1 284 .39 55,800 

.2 237 .32 46,100 

.1 276 .38 41,100 

.2 424 .58 31,000 

.3 701 .95 39,400 

.3 817 1.11 23,380 

.3 941 1.28 20,450 

.4 1,109 1.51 20,600 

.5 1,168 1.59 14,380 

.5 1;387 1.89 12;320 

.5 1,325 1.80 33,400 

.5 1,194 1.62 27,400 

0.4 977 1.33 
-- 635 0.86 23,660 

Hardness 
as· caco., 

Non-
Total carbon-

ate 

586 410 
589 400 
578 386 
558 363 
539 340 
532 334 

499 308 
520 314 
628 392 
652 391 
534 312 
360 204 

331 194 
510 304 
494 322 
449 272 
460 276 
422 240 

426 236 
358 182 
372 198 
328 152 
275 128 
256 105 

180 52 
151 46 
168 53 
230 109 
360 214 
377 204 

432 260 
498 324 
526 ... 336 
640 456 
600 411 
549 374 

444 267 
312 163 

Per-
cent 

sodium 

0) 
-.J 



Mean Sus- Specif'ic 
dis- pended conduct-

Date of' collection charge matter ance 

(cf's) 
(per- (K X 1015 

cent) at 25°C.) 

Oct. 1-10, 1933 ----- 8,970 2.33 
Oc.t. 11-20---------- 7,550 1.76 
Oct.21-24,26-27,29-31 4,970 .45 
Nov. 1-3,6-10 ------- 4,840 .14 
Nov.ll-12,14-16,18-20 5,430 .14 
Nov. 21-30---------- 5,410 .11 

Dec. 1-10----------- 6,620 .41 
Dec. 11-19---------- 5,530 .17 
Dec. 21-31---------- 4,680 .11 
Jan. 1-10, 1934 ----- 6,300 .20 
Jan. 11-15,17-20 ---- 4,810 .11 
Jan. 21-31---------- 5,100 .09 

Feb. 1-3,6-10 ------- 5,160 .10 
Feb. 11-20------·---- 6,120 .14 
Feb. 21-28---------- 6,020 .15 
Mar. 1-9 ----------- 5,810 .18 
Mar. 12-14,17,19-20-- 5;520 .13 
Mar. 21-28,30-31 ---- ~.810 .14 

Apr. 1-2,5-6,8-10 --- 5,670 .12 
Apr. 11-20---------- 6,630 .30 
Apr. 21-30-~-------- 10;8oo .37 
May 1-3.5-10 ------- 14;500 ;38 
May 11-20---------- 21;500 .68 
May 23-29-.--------- 17,800 .55 

June 1-4,6-8-------- 15,400 .58 
June 11-20---------- 7;910 .09 
June 21-25,27-30 ---- 4;100 .03 
July 1-3,5-10------- 2,930 .02 
July 11-15,17-20 ---- 2,140 .01 
July 21-31--------- 2,130 .67 

Aug. 1-3,5-10------ 2;020 .89 
Aug. 11-20--------- 2;000 1.17 
Aug. 21-31---------- 3,910 2.76 
Sept. 1-4,6-10----- 3,570 3.73 
Sept. 11,13-20 ----- 2;150 .51 
Sept. 21-30-------- 2,600 .87 

Average · --
Weighted average 6,431' --

-~ ., 

COLORADO RIVER NEAR GRAND CANYON, ARIZ. --Continued 

Chemical analyses, in parts per million, water year October 1933 to September 1934 

Mag- Po-
Sili- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo-

ca (Fe) clum slum dium slum bonate !'ate ride ride trate rate 
(S102 ) (Ca) (Mg) (Na) (K) (HC03) (S04) (Cl) (F) (N03) (B03) 

14 0.12 152 49 169 9.6 211 5'79 120 0.5 3.9 0.6 
12 .12 147 42 185 7.2 217 551 128 ~5 8.1 .7 
15 .10 139 51 190 6.9 216 552 151 .5 9.8 .6 
23 .11 137 57 205 7.0 228 564 170 .2 10 
20 .05 138 58 214 6~6 232 582 174 .2 10 .6 
19 .06 132 57 205 6.9 242 551 171 .2 8.9 .5 

18 .11 130 52 192 6.4 229 527 155 .3 5.7 .5 
16 .08 131 59 203 6.1 234 545 172 ;3 8.2 .5 
15 .08 130 59 208 6.4 243 536 185 .1 8;9 .4 
14 .09 128 58 196 8.3 238 510 172 .4 8.9 .9 
17 .04 121 51 199 5.3 261 478 170 .3 8.4 .6 
17 .04 124 53 210 4.3 256 485 192 .2 8.9 .6 

14 .04 113 52 203 4.0 224 477. 185 .4 6.2 .6 
13 .04: 112 48 188 3.7 236 456 166 .4 6~1 .6 
11 .04 107 48 184 6.9 226 440 160 .• 3 5;5 .3 
9.8 .08 104 .48 200 6.1 216 456 170 .3 5.6 .4: 

21 .02 103 49 202 6.6 222 451 177 .o 5.2 .3 
11 .04 97 44 189 6.6 222 396 165 .3 4.7 .2 

13 .08 87 41 168 6.9 199 364 159 ;3 3.4 .3 
12 .06 87 37 162 5.1 198 345 145 .3 3.4 .6 
15 .44 81 31 126 5.1 186 293 107 .4 3.4 .6 

8.8 .06 69 22 82 4.3 . 175 189 68 .5 3.6 .5 
9.2 .06 58 19 66 4.5 145 168 51 .3 2.3; .4 

22 .15 65 15 60. 5.8 176 131 51 .o . 7 .1 

18 ~40 90 20 80 7.0 194 218 63 .o 1.6 .2 
12 .08 67 22 104 4.3 154 214 92 .o 2.4 .2 
9.4 .07 82 31 144 4.8 180 272 151 .o 4.0 .3 
9.4 .07 94 41 194 5.0 182 368 203 .o 4;4 .4 
8.6 .07 104 51 243 5.3 ·194 451 256 .0· 6.0 .5 
8.6 .12 140 58 284 5.9 225 597 288 .o 5.9 .6 

12 .12 172 64 327 7.5 226 761 296 .2 13 .7 
17 .08 185 69 338 9.8 266 789 310 .4 8.1 .8 
17 .06 201 63 318 11 276 827 265 ;5 5.7 .8 
21 ;24 176 49 271 8.7 280 657 224 .1 3.8 .7 
14 .10 156 57 297 8.7 238 642 288 .3 8.2 .5 
13 .20 184 74 339 11 254 826 308 .5 8.5 1.2 

14 i.O.lO 121 47 198 6.5 219 479 175 0.3 6.2 '0.52 
15 0.12 105 39 159 6.1 206 . 392 136 -- 5.1 

... --

Dissolved solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion f'oot 

1~201 1.63 2g,100 
1;188 1.62 24,220 
1;222 1.66 16,400 
1;286 1.75 16,810 
1;317 1.79 19,310 
1,270 1.73 18,550 

1,202 1.63 21,480 
1;256 1.71 18,750 
1;268 1.72 16,020 
1;213 1.65 20;630 
1;179 1.60 15;310 
1,221 1.66 16,810 

1;165 1.58 16;230 
1;110 1.51 18;340 
1;074 1.46 17;460 
1;106 1.50 17,350 
1;124 1.53 16,750 
1,023 1.39 16,050 

941 1.28 14;410 
894 1.22 16~000 
754 1.03 21;990 
533 .72 20,870 
450 .61 26;100 
437 .59 21,000 

594 .81 24,700 
594 .81 12,690 
787 1.07 8,710 

1,009 1.37 7,950 
1,221 1.66 7,050 
1,498 2.04 8,610 

1,764 2.40 9;620 
1,857 2.53 10;030 
1;844 2.51 19;470 
1;549 2.11 14,930 
1;588 2.16 9;220 
1,889 2.57 13,260 

1,156 1.57 
960 1.31 16,740 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

581 408 
54C 362 
556 380 
576 390 
583 393 
564 366 

538 351 
570 378 
567 368 
558 363 
512 298 
528 318 

496 312 
477 2~4 
464 280 
457 280 
458 276 
423 241 

386 222 
369 206 
330 177 
262 119 
222 104 
224 80 

306 148 
258 132 
332 184 
403 254 
469 310 
588 404 

692 508 
745 527 
760 534 
640 411 
624 429 
764 556 

496 316 
422 254 

Per-
cent 

sodium 

0) 

00 



.I 

COLORADO RIVER NEAR GRAND CANYON, ARIZ. --continued 

Chemical analyses, in parts per million, water year October 1934 to September 1935 

Mean Sus- Speci.fic Mag- Po-
dis- pended conduct- Sill- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo-

Date of collection charge matter ance ca (Fe) cium slum dium slum bonate fate ride ride trate rate 

(cfs) 
(per- (K X 108 (Sl02 ) (Ca) (Mg) (Na) (K) (HC0 05 ) (S0 4 ) (Cl) {F) (N03 ) (803) 
cent) at 25°C.) 

Oct. 1-10, 1934----- 3,120 0.97 11 0.38 171 59 279 9.0 248 695 251 0.1 7.5 1.0 
Oct. 11-20 --------- 2,600 .16 5.8 .12 151 62 280 9.8 236 634 270 .2 9.4 .8 
·oct. 21-31 --------- 2,690 .11 2.4 .06 149 65 282 9.t 239 642 280 .2 8.6 .7 
Nov. 1-3,5-10 ------ 2,770 .09 15 .12 150 66 287 9.9 251 645 279 .o 9.5 1.0 
Nov. 11-18,20 ------ 3,230 .·10 14 .05 151 67 278 6.7 256 635 260 .4 8.6 .4 
Nov. 21-30 --------- 3,880 .17 13 .08 148 62 251 6.2 251 607 230 .4 8.6 .3 

Dec. 1-4,6-10 ------ 3,730 .12 13 .10 146 62 249 5.4 258 591 228 .3 8.4 .4 
Dec. 11-20--------- 3,660 .14 13 .09 142 60 244 5.4 265 554 230 .3 8.0 .4 
Dec. 21-31 --------- 4,430 .18 13 .09 143 57 230 5.3 259 547 214 .3 7.5 .4 
Jan. 1-3,5-10, 1935- 4,300 .46 13 .14 130 52 204 6.7 260 473 197 .4 7.2 1.5 
Jan. 11-20--------- 5,920 1.11 12 .16 123 42 211 6.7 255 431 188 .6 6.9 1.0 
Jan. 21-31 --------- 3,920 .23 14 .05 123 50 217 4.8 264 442 213 .3 7.5 .4 

Feb. 1-4,6-10 ------ 5,420 .27 13 .05 123 47 199 5.1 254 443 186 .3 7.0 .4 
Feb. 11-19--------- 5,860 .54 13 .06 111 39 178 4.6 244 373 163 .3 5.2 .4 
Feb. 20-28--------- 5,270 .30 13 .04 l13 43 186 5.0 247 398 175 .3 6.2 .4 
Mar. 1-3,5-10 ------ 5,440 .33 15 .03 110 41 183 5.3 246 380 170 .5 6.3 .5 
Mar. 11-20--------- 6,090 .58 14 .03 107 38 180 5.0 243 371 165 .4 6.3 .5 
Mar. 21-31------.--- 6,850 .54 15 .03 107 37 169 5.3 241 365 150 .4 6.2 .4 

Apr. 1-10---------- 10,000 1.12 13" .05 93 29 131 4.5 220 280 113 .4 5.7 .4 
Apr. 11-20--------- 12,200 1.25 16 .04 84 26 111 5.0 218 238 98 .1 4.6 .5 
Apr. 21-30--------- 14,700 .97 15 .06 77 24 89 4.2 200 208 73 .2 4.5 .4 
May 1-10---------- 15,000 .95 14 .03 72 22 75 3.7 183 191 60 .3 3.8 .3 
May 11-20--------- 19,200 .89 13 .03 66 22 68 4.0 172 178 55 .1 3.8 .4 
May 21-31--------- 31,300 1.09 14 .04 63 18 50 3.7 175 135 36 .3 3.5 .3 

J' 

June 1-10---------- 49,600 1.09 14 .05 52 15 37 3.2 154 103 25 .2 2.7 .3 
June 11-20--------- 84,900 .89 17 .02 52 11 27 2.8 160 78 18 .3 2.4 .1 
June 21-30--------- 66,700 .50 15 .04 44 9.4 2.3 2.2 133 65 16 .3 1.6 .1 
July 1-10---------- 36,600 .26 13 .05 45 12 31 2.9 126 85 26 .3 1.9 .1 
July 11-20--------- 22,700 .11 11 .08 55 14 46 3.7 143 117 37 .3 3.3 .2 
July 21-31--------- 15,500 .35 14 .22 76 21 72 5.6 166 213 59 .4 2.2 .3 

Aug. 1-10---------- 10,800 .64 15 .09 83 24 98 5.4 177 253 86 .5 3.3 .4 
Aug. 11-19--------- 9,010 .93 15 .07 103 27 133 5.1 215 315 104 .5 2.3 .3 
Aug. 21-31--------- 8,610 1.26 14 .24 138 42 142 3.2 218 464 115 .6 1.8 .3 
Sept. 1-10--------- 9,000 2.08 17 .20 150 39 158 6.6 223 521 120 .5 4.7 .2 
SepL ll-20 -------- 6,260 .49 15 .36 130 41 164 5.1 201 478 136 .5 1.8 .3 
Sept. 21-30-------- 7,680 . 6·7 13 .15 123 41 159 5.8 200 458 138 .7 2.8 .3 

Average - 13 0.10 108 39 159 5.3 216 378 143 0.3 
./ 

5.3 0.4 
WeiQhted average 14,110 -- 14 0.07 74 22 81 3.9 177 204 69 0.3 3.5 0.3 

- --

• .. 

Dissolved solids 
Parts Tons Tons 
per per· per 
mil- acre- day 
lion .foot 

1,605 2.18 13,520 
1,539 2.09 10,800 
1,556 2.12 11,300 
1,585 2.16 11,850 
1,547 2.10 13,490 
1,450 1.97 15,190 

1,430 1.94 14,400 
1,387 1.89 13,710 
1,345 1.83 16,090 
1,212 1.65 14,070 
1,147 1.56 18,330 
1,202 1.63 12,720 

1,149 1.56 16,810 
1,007 1.37 15,930 
1,061 1.44 15,100 
1,032 1.40 15,160 
1,006 1.37 16,540 

974 1.32 18,010 

778 1.06 21,010 
690 .94 22,730 
593 .81 23,540 
532 .72 21,550 
495 .67 25,700 
410 .56 34,600 

328 .45 43,900 
287 .39 65,800 
242 ·.33 43,600 
279 .38 27,600 
358 .49 21,940 
545 .74 22,810 

655 .89 19,100 
811 1.10 19,730 

1,028 1.40 23,900 
1,127 1.53 27,400 
1,071 1.46 18,100 
1,040 1.41 21,570 

958 1.30 
559 0.76 21,369 

Hardness 
as CaC005 

Non-
Total carbon-

ate 

670 466 
632 438 
640 444 
646 440 
652 443 
624 418 

620 408 
601 384 
592" 379 
538 326 
480 270 
512 296 

500 292 
438 238 
459 256 
443 242 
423 224 
419 222 

351 170 
316 138 
290 126 
270 120 
255 114 
231 88. 

192 66 
175 44 
148 40 
162 58 
195 78 
276 140 

306 160 
368 192 
517 338 
535 352 
493 328 
476 312 

430 253 
275 130 

Per-
cent 

sodium 

en 
CD 



COLORADO RIVER NEAR GRAND CANYON, ARIZ .--Continued 

Chemical analyses, in parts per million, water year October 1935 to September 1936 
-·----- -

Mean Sus- Specific Mag- Po-
dis- pended conduct- Sili- Iron Cal- ne- So- tas- Bicar- Sul- Chlo- Fluo- Ni- Bo-

Date of collection charge matter ance ca (Fe) cium sium dium sium bonate rate ride ride trate rate 

(cfs) (per- (K x·l015 (Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (C1) (F) (~03) (B03 ) 
cent) at 25°C.) 

Oct. 1-10, 1935----- 8,680 -- -- 15 0.11 134 38 187 6.7 229 507 126 0.6 4.5 . 0.4 
Oct. 11-20--------- 5,210 -- - 11 .05 124 43 169 5.9 207 453 146 .5 5.4 .4 
Oct. 21-31 --------- 5,050 - - 11 .06 129 49 .193 6.2 216 496 170 .5 6.1 .4 
Nov. 1-10-----:..---- 5,360 0.13 -- 15 .05 133 54 201 5.1 233 532 180 .7 7.0 .5 
Nov. 11-13,15-20---- 5,780 .09 -- 13 .03 126 51 187 5.9 237 483 165 .4 6.8 .3 
Nov. 21-30 --------- 5,770 .07 -- 15 .02 119 49 180 5.3 236 450 162 .3 6.0 .3 

~ec. 1-10---------- 5,750 .10 - 14 .04 ll6i 48 177 5.4 230 439 160 .3 5.9 .3 
Dec. 11-20 --------- 4,860 .05 -- 14 .02 122 50 193 5.6 239 461 180 .3 6.2 .4 
Dec. 21-31--------- 3,640 .03 - 12 .03 127 54 221 5.8 262 469 218 .3. 6.4 .3 
Jan. 1-10, 1936----- 4,100 .04 -- 14 .02 138 58 230 5.8 273 513 230 .3 8.4 .4 
Jan. 11-20 --------- 4,710 .04 - 13 .02 131 53 210 4.8 268 471 202 .3 7.4 .4 
Jan. 21-31--------- 4,760 .04 - 17 .02 121 49 197 5.9 254 439 186 .4 7.2 .4 

Feb. 1-10---------- 5,380 .08 - 15 .04 118 47 190 6.1 240 429 177 .3 6.7 .3 
Feb. 11-20--------- 5,400 .09 - 16 .10 114 46 189 9.3 234 428 180 .3 4.5 .2 
Feb. 21-29----~---- 6,610 .21 - 17 .15 110 44 179 9.1 227 420 160 .4 4.3 :2 
Mar. 1-10---------- 7,480 .50 ~ 17 .13 111 41 178 8.0 233 433 138 .4 4.7 .2 
Mar. 11-20--------- 8,920 .68 - 17 .05 102 33 153 4.8 228 355 125 .2 3.8 ~2 

Mar. 21-31--------- 8,180 .34 -- 17 .03 92 30 127 4.6 219 294 110 .1 4.9 .2 

Apr. l-10---------- 7,390 .34 - 15 .02 97 33 140 4.5· 224 323 115 .1 3.8 .2 
Apr. 11-20--------- 15,000 .88 - 15 .04 87 29 123 4.6 210 271 105 .2 3.1 .2 
Apr. 21-30--------- 43,700 1.19 - 16 .20 63 18 45 8.3 183 130 34 .5 1.2 .2 
May 1--10---------- 53,000' .73 -- 14 .08 54 14 25 8.0 167 80 21 .4 2.7 .3 
May 11-20--------.- 51,900 .50 - 16 .12 56 13 31 4.3 163 82 24 .3 1.6 .3 
May 21-31--------- 68,900 .46 - 13 .24 50 11 22 5.0 155 62 17 .2 1.3 .2 

June 1-10---------- 58,800 .31 - 16 .20 47 11 29 3.8 139 78 21 .1 1.4 .2 
June 11-20~-------- 45,200 .22 14 .20 50 13 36 3.8 144 94 25 .1 1.3 .3 
June 21-30--------- 32,500 .13 - 13 .08 49 13 40 4.0 138 95 30 .2 1.6 .3 
July 1-10---------- 20,000 - 62.7 14 .05 55 17 48 3.7 148 131 41 .4 2.7 .3 
July 11-20--------- 19,000 - 165 17 .08 201 40 118 10 202 642 74 .4 .1.5 .5· 
July 21-31--------- 12,400 .08 - 24 .72 118 31 114 8.5 206 367 78 .5 3.1 .5 

Aug. 1-10---------- 18,400 .29 - 27 1.5 145 37 133 10 258 472 82 .2 .1 .5 
Aug. 11-20--------- 15,800 1.98 127 . 22 .06 121 30 112 6.9 244 360 69 .4 .2, .2 
Aug. 23-31--------- 11,300 2.30 151 18 .06 147 36 138 7.4 250 466 86 .3 1.0 .2 
Sept. 1-10--------- 15,500 3.92 161 18' .06 183 41 143 8.5 272 580 81 .1 .2, .3 
Sept. 11-20-------- 8,660 1.26 158 17 .10 i51 39 148 8.3 246 490 100 .1 4.9 .3 
Sept. 21-30-------- 7,330 1.56 163 19 .08 139 38 166 8.8 250 473 119 .3 4.1 .4 

Average - - 16 0.14 111 36 138 6.4 218 369 115 0.3 3.9 0.3 
Weighted averaRe 16_.970 -- - 16 0.18 83 23 79 6.0 186 228 61 0.3 2.4 0.3 

Dissolved solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion foot 

1,132 1.54 26,500 
1,060 1.44 14,910 
1,167 1.59 15,910 
1,243 1.69 17,990 
1,155 1.57 18,020 
1,103 1.50 17,180 

1,079 1.47 16,.750 
1,150 1.56 15,090 
1,243 1.69 12,220 
1,332 1.81 14,750 
1,225 1.67 15,580 
1,148 1.56 14,750 

1,107 1.51 16,080 
1,102 1.50 16,070 
1,056 1.44 18,850 
1,036 1.41 20,920 

906 1.23 21,820 
788 1.07 17,400 

842 1.15 16,800 
741 1.01 30,000 
406 .55 47,900 
301 .41 43,100 
309 .42 43,300 
258 .35 48,000 

276 .38 43,800 
308 .42 37,600 
314 .43 27,600 
385 .52 20,790 

1,203 1.64 61,700 
846 1.15 28,300 

1,035 1.41 51,400 
842 1.15 35,900 

1,023 1.39 31,200 
1,189 1.62 49,800 
1,080 1.47 25,300 
1,090 1.48 21,570 

902 1.23 
591 0.80 27,100 

• 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

490 303 
486 317 
524 346 
554 363 
524 330 
498 305 

487 298 
510 . 314 
539 324 
583 360 

·545 326 
504 296 

488 292 
474 282 
456 270 
446 254 
390 203 
353 174 

378 194 
336 164 
231 81 
192 56 
194 60 
170 43 

162 48 
178 60 
176 63 
208 86 
666 500 
422 253 

514 302 
426 226 
515 310 
625" 402 
538 336 
503 298 

425 246 
302 149 

:E'er-
cent 

sodium 

-J 
0 



COLORADO RIVER NEAR GRAND'. CANYON, ARIZ. --Continued 

Chemical analyses, in parts per million, water year October 1936 to September 1937 

Mean Sus- Specific l"lag- Po-
dis- pended conduct- Sili- Iron Cal- ne- So- tas- Bicar- Sul- Chlo- Fluo- Ni- Bo-

Date of collection charge matter ance ca (Fe) cium slum dium slum bonate f'ate ride ride trate rate 

(cfs) 
(per- (K X 106 ( Si02) (Ca) (l"lg) (Na) (K) (HC03 ) (504) (Cl) (F) (N03) (B03 ) 
cent) at 25°C.) 

Oct. 1-10, 1936 ---- 5,330 0.37 166 15 0.02 132 44 184 6.4 233 479 153 0.3 5.3 0.2 
Oct. 11-20--------- 5,630 .15 175 14 .02 132 51 197 6.7 222 53C 164 .4 6.3 .3 
Oct. 21-31-----~--- 6,660 .43 176 14 .02 142 52 184 6.4 229 546 150 .3 7.0 .2 
Nov. 1-10---------- 8,790 1.05 160 13 .04 142 47 173 7.2 226 540 123 .4 5.3 .3 
Nov. 11-20--------- 7,250 .32 160 8.8 ~12 126 47 171 6.7 231 480 131 .4 6.6 .3 
Nov. 21-30--------- 7,070 .23 1"53 3.8 .08 117 46 163 5.8 227 436 133 .7 5.4 .3 

Dec. 1-3,5-10 ------ 5,930 .14 156 8.6 .10 115 46 166 6.1 232 425 144 .3 5.2 .2 
Dec. 12-20--------- 4,540 .08 175 6.2 .12 127 53 196 6.1 249 469 184 .3 6.7 .3 
Dec. 21-31--------- 6,660 .15 178 3.8 .12 131 54 195 6.2 251 499 172 :4 7.1 .2 
Jan. 1-5,7-10, 1937- 4,620 .10 176 2.8 .08 124 53 196 7.4 252 472 162 .2 6.8 .3 
Jan. 11-15,17,19-20- 2,870 .04 133 1.0 .08 84 37 148 5.8 185 304 152 .1 4.6 .4 
Jan. 21-31--------- 3,160 .03 165 9.6 .04 109 47 189 6.7 237 408 184 .o 5.6 .4 

Feb. 1-10---------- 7,020 .75 179 15 .06 120 52 207 7.2 279 458 ~8'l .o 5.9 .3 
Feb. 11-20--------- 12,300 1.78 128 8.8 .08 98 29 i36 8.0 225 321 109 .o 4.9 .3 
Feb. 21-28--------- 9,320 1.00 137 11 .10 106 32 153 7.9 214 370 12C .a 4.8 .3 
Mar. 1-10---------- 8,280 .58 153 16 .06 122 39 164 6.9 239 408 13'l .4 5.6 .4 
Mar. 11 20--------- 14,500 1.87 134 14 .12 109 31 146 7.4 243 357 101 .2 4.2 .4 

Mar. 21-Ll--------- 16,900 2.22 126 12 .23 101 32 135 7.0 237 349 8:< .2 2.3 .4 

Apr. 1-10---------- 13,100 1.24 121 12 .08 94 31 126 6.2 223 311 ~ .3 3.0 .4 
Apr. 11-20--------- 27,100 2.51 101 11 .20 81 26 95 6.4 217 238 .o .5 .4 
Apr. 21-3~--------- 38,800 1.69 70.1 9.2 .21 69 19 56 4.3 196 152 3t .3 .7 .3 
May 1-10---------- 34,300 .76 61.8 8.6 .16 61 17 46 5.3 180 123 3:< .4 1.4 .3 
May 11-20--------- 69,600 1.37 50.7 8.4 .16 55 15 31 5.0 173 91 2( .4 .5 . .2 
May 21-31--------- 64,700 .90 43.9 7.0 .12 49 12 25 5.8 151 74 H .1 .6 .1 

June 1-10---------- 54,500 .73 52.8 8.0 .14 53 15 34 7.7 155 106 2.:: .1 .7 .2 
June 11-20--------- 34,000 .27 58.7 7.4 .08 54 16 43 5.8 152 122 3.:: .2 1.0 .2 
June 21-30--------- 32,600 .28 62.8 19 .17 60 17 46 4.3 161 135 3~ .o .8 .0~ 

July 1-10---------- 23,800 .41 76.9 20 .53 70 20 60 4.2 172 176 4~ .o 1.4 .05 
July 11-20--------- 27,900 2.33 131 24 .44 122 34 100 6.0 222 387 5E .2 .1 .1 
July 21-31--------- 15,700 1.25 118 21 .17 99 30 109 8.2 211 313 8 .2 .8 .2 

Aug. 1-10---------- 10,200 1.41 143 20 .21 127 37 134 9.2 213 429 10( .2 1.5 .1 

Aug. 11-20--------- 6,160 .61 148 18 .16 118 39 155 8.8 222 403 13£ • 2 .5 . .1 
Aug. 21-31--------- 4,510 .41 163 17 .08 122 43 196 6.7 234 446 17.: .o 5.0 .4 
Sept. 1-10--------- 11,600 3.07 191 19 .1 190 50 186 8.3 259 662 13.: .o 2.0 .2 

Sept. 11-20-------- 6,260 1.49 175 15 .16 157 44 186 6.1 235 569 13€ .1 2.8 .4 

Sept. 21-30-------- 4,910 .67 177 16 .16 140 46 198 8.5 231 509 17" .0 7.2 .6 

Average -- -- 12 0.13 107 36 137 6.6 217 364 11 0.2 3.6 0.3 
Weighted avera~e 17,140 -- - 12 0.17 83 25 85 6.1 193 238 6 -- 1.9 --

---

• fJ 

Dissolved solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion f'oot 

1,134 1.54 . 1.6,320 
1,211 1.65 18,410 
1,215 1.65 21,850 
1,162 1.58 27,600 
1,091 1.48 21,360 
1,023 1.39 19,530 

1,031 1.40 16,510 
1,171 1.59 14,350 
1,192 1.62 21,430 
1,168 1.59 14,570 

828 1.13 6,420 
1,076 1.46 9,180 

1,190 1.62 22,560 
826 1.12 27,400 
910 1.24 22,900 

1,017 1.38 22,740 
890 1.21 34,800 
838 1.14 38,200 

781 1.06 27,600 
632 .86 46,200 
445 .61 46,600 
384 .52 35,600 
311 .42 58,400 
26~ . -.3.12_ 46,600 

324 .44 47,700 
357 .49 32,800 
395 .54 34,800 
481 .65 30,900 
841 1.14 63,400 
766 1.04 32,500 

962 1.31 26,500 
991 1.35 16,480 

1,124 1.53 13,690 
1,37e 1.87 43,200 
1;232 1.68 20;820 
1,216 1.65 16,120 

885 1.20 
610 0.83 28,200 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

510 320 
539 3.57 
568 381 
548 363 
508 318 
481 295 

476 286 
535 331 
549 344 
528 321 
362 210 
466 272 

514 285 
364 179 
396 220 
465 269 
400 200 
384 190 

362 179 
309 131 
250 90 
222 74 
199 57 
172 48 

194 67 
201 76 
220 88 
256 116 
444 262 
370 198 

469 294 
455 273 
482 290 
680 467 
573 380 
538 349 

415 237 
310 152 

Per-
cent 

sodium 

~ ..... 



COLORADO RIVER NEAR GRAND CANYON, ARIZ. --Continued 

Chemical analyses, in parts per million, water year October 1937 to September 1938 

Mean Sus- Specif'ic Mag- Po-
dis- pended conduct- Sili- Iron Cal- ne- So- tas- Bicar- Sul- Chlo- Fluo- Ni- Bo-

Date of collection charge matter ance ca (Fe) cium sium dil,un sium bonate fate ride ride trate rate 

(cfs} 
(per- (K X 1011 (Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) . (N03 ) (B03 ) 

cent) at 25°C.) 

oct. 1-10, 1937 ---- 10,300 4.70 178 16 0.20 152 38 209 8.2 235 593 125 0.1 3.8 0.4 
Oct. ~1-20--------- 5,640 .46 189 12 .12 144 52 214 6.9 222 577 180 .0 ;1.3 .2 
Oct. 21-31--------- 7,730 .72 183 14 .04 145 51 192 6.9 233 567 148 .2 '4.8 .5 
Nov. 1-10---------- 6,770 .33 165 13 .04 125 47 173 6.1 224 479 143 .1 4.7 .5 
Nov. 11-20~-------- 6,840 .29 169 11 .04 122 49 177 6.4 227 479 149 .o 4.6 .6 
Nov. 21-30--------- 6,390 .17 168 13 .04 121 49 182 6.4 236 462 160 .1 4.9 .5 

Dec. 1-10---------- 6,270 .15 164 12 .04 114 49 178 7.0 235 445 159 .1 5.0 .4 
Dec. 11-20--------- 7,410 .42 165 13 .04 119 48 173 7.2 226 460 152 .2 4.7 .5 
Dec. 21-31--------- 6,220 .27 176 13 .04 121 50 194 7.7 230 492 157 .2 4.7 • .4 

Jan. 1-10, 1938 ---- 5,180 .1{) 177 14 .08 i26 53 207 7.7 251 481 190 .0 4.2 .6 
Jan. 11-20--------- 5,140 .09 176 13 .08 128 53 204 7.0 261 479 191 .1 4.3 .6 
Jan. 21-31--------- 6,110 .19 166 13 .08 122 50 193 7.0 251 451 173 ·.1 4.3 .5 

Feb. 1-10---------- 5,760 .17 169 15 .04 117 49 187 5.4 248 441 170 .0 5.5 .3 
Feb. 11-19--------- 7,170 .46 163 14 .04 115 47 180 3.8 244 442 153 .1 4.5 .4 
Feb. 20-28--------- 6,550 .34 156 18 .04 109 44 171 5.4 235 424 141 .o 4.9 .4 
Mar. 1-10---------- 19,300 3.78 142 15 .06 106 34 155 7.7 247 367 115 .1 4.9 .4 
Mar. 11-20--------- 12,500 1.55 123 13 .06 101 32 129 5.4 241 336 85 .1 5.9 .4 
Mar. 21-31-----~--- 12,500 1.20 115 13 .08 96 34 127 5.8 227 320 92 .0 3.7 .2 

Apr. 1-10---------- 11,100 ~82 113 16 .07 86 30 119 2.4 218 279 88 .5 3.7 .4 
Apr. 11-20--------- 15,400 1.22 111 14 .06 91 32 107 2.6 226 281 83 .4 3.8 .3 
Apr. 21-30--------- 51,300 3.99 72.9 14 .06 71 22 59 3.5 212 164 38 .l .8 .2 
May ·1-10 --------- 55,500 3.25 51.3 14 .06 57 15 31 4.8 187 88 21 " 1.7 .1 
May 11-20--------- 40,000 1.42 52.6 15 .04 59 17 42 2.4 186 109 28 .1 1.1 .3 
May 21-31--------- 64,500 2.81 48.2 12 .04 54 15 32 2.9 174 86 19 .o 1.0 .;s 

June 1-10---------- 95,000 2.61 43.1 16 .02 52 11 24 3.4 168 64 14 .1 .9 .2 
June 11-20--------- 75,600 2.08 41.6 14 .10 50 13 19 4.2 155 69 14 .1 .3 .2 
June 21-30--------- 65,000 2.10 45.0 16 .04 51 10 30 4.0 150 82 17 .1 .8 .2 
July 1-10---------- 49,000 1.27 55.1 16 .06 61 14 37 4.3 156 123 23 •. 1 .9 .3 
July 11-20 -------- 23,200 .14 61.4 13 .01 55 17 52 4.3 147 127 40 .1 1.7 .3 
July 21-31 -------- 14,700 .20 86~5 14 .01 73 23 84 5.1 166 212 68 .2 2.7 .4 

Aug. 1-10---------- 10,200 .24 111 15 .10 90 29 107 7.4 193 270 . 99 .1 2.1 .3 
Aug. 11-20 -------- 10,300 1.10 140 16 .10 119 34 144 -8.0 212 407 113 .1 1.8 .3 
Aug. 21-31 -------- 6,230 .57 155 15 .08 132 39 155 7.4 211 458 130 .0 2.5 .4 
Sept. 1-10 -------- 16,400 2.51 165 14 .08 154 40 168 7.7 229 543 118 .0 1.9 .4 
Sept. 11-20-------- 20,000 2.66 135 16 .08 137 35 126 8.2 238 454 67 .2 1.8 .4 
Sept. 21-30 ------- 10,700 .63 125 17 .23 113 33 121 6.7 200 384 84 .1 2.9 .4 

Average -- -- 14 0.07 102 35 131 5.8 214 347 104 -- 3.3 --
Weighted average 21.590 -- -- 14 0.06 76 22 73 4.6 189 19~ 53 -- 1.9 

....___~ 

"1 

Dissolved solids Hardness 

Parts Tons Tons 
as Caco., 

per per per Non-
mil- acre- day Total carbon-
lion foot ate 

1,261 1.71 35,200 536 343 
1,303 1.77 19,860 574 392 
1,244 1.69 26,000 572 380 
1,101 1.50 20,130 506 322 
1,110 1.51 20,510 506 320 
1,115 1.52 19,240 504 310 

1,085 1.48 18,370 486 294 
1,088 1.48 21,780 494 310 
1,153 1.57 .· 19,370 508 319 
1,207 1.64 16,900 532 327 
1,208 1.64 16,770 538 324 
1,137 1.55 18,760 510 304 

1,112 1.51 17,290 494 290 
1,080 . 1.47 20,900 . 480 280 
1,033 1.40 18,270 453 260 

926 1.26 48,400 404 202 
826 1.12 27,800 384 186 
803 1.09 27,100 380 194 

732 1.00 21,930 338. 160 
726 .99 30,100 358 174 
477 .65 66,100 268 94 
325 .44 48,700 204 50 
365 .50 39,000 217 64 
308 .42 53,600 196 54 

268 :36 68,800 175 38 
260 .35 53,000 178 52 
285 .39 50,000 168 46 
356 .48 47 ,10'0 210 82 
383 .52 24,040 208 87 
564 .77 22,410 276 140 

715 .97 19,720 344 186 
947 1.29 26,200 437 263 

1,043 1.42 17,540 490 317 
1,159 1.58 51,300 549 362 

962 1.31 52,100 486 291 
860 1.17 24,850 418 254 

848 1.15 398 223 
53~~73 31~300 280 125 

• 

~er-
cent 

sodium 

...:! 
N 



COLORAOO RIVER NEAR GRAND CANYON, ARIZ. --Continued, 

Chemical analyses, in parts per million, water year October 1938 to September 1939 

Mean Sus- Specific Mag- Po-
dis- pended conduct- Sili- Iron. Cal- ne- So- tas- Bicar- . Sul- Chlo- Fluo- Ni- Bo-

Date of collection charge matter ance ca (Fe) cium sium dium sium bonate fate ride ride trate rate 

(cfs) 
(per- (K X 1011 (Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) (N0 3 ) (B0 3 ) 

cent) at 25°C.) 

Oct. 1-10, 1938 ---- 7,250 0.18 142 15 0.15 111 39 147 7.0 200 400 129 0.1 2.4 0~4 

Oct. 11-20--------- 11,450 .56 151 14 .21 122 42 153 6.4 199 464 116 .2 2.9 .4 
Oct. 21-31--------- 10,180 .40 133 14 .04 110 40 137 14 207 405 101 .4 4.9 .2 
Nov. 1-10---------- . 8,840 .18 133 12 .04· 103 40 137 14 205 388 109 .1 4.2 .4 
Nov. 11-20--------- 8,840 .13 145 13 .04 106 44 148 11 217 405 122 .1 3.6 .3 
Nov. 21-30-..,.------- 7,470 .73 148 13 .04 107 44 150 10 222 400 129 .4 3.4 .2 

Dec. 1-10---------- 6,180 .06 160 15 .04 114 47 166 10 240 421 152 .3 s.o .2 
Dec. 11-20--------- 8,060 .09 152 16 .08 114 47 161 4.2 238 418 140 .6 5.0 .6 
Dec. 21-31--------- 6,870 .08 144 14 .08 103 44 156 4.3 218 384 140 .4 5.2 .6 
Jan. 1-10,1939-----~ 5,010 .04 161 13 .04 112 47 184 4.2 243 410 175 .0 5.6 .6 
Jan. 11-20 --------- 6,150 .04 166 13 ~04 119 "49 187 3.7 256 431 178 .0 6.1 .6 
Jan. 21-31--------- 6,390 .05 154 19 .06 108 46 161 12 246 390 154 .5 3.7 1.0 

Feb. 1-10---------- 5,570 .04 154 19 .02 106 45 163 12 242 378 162 .4 3.8 1.0 
Feb. 11-19 --------- 5,610 .05 162 18 .04 110 47 177 10 252 398 173 .4 4.0 1.0 
Feb. 20-28--------- 5,990 .07 159 21 .02 108 45 173 11 247 390 167 .5 4.0 1.0 
Mar. 1-10---------- 6,100 .06 157 17 .06 108 43 169 4.6 235 381 159 .1 4.2 .4 
Mar·. 11-20--------- 8,590 .32 153 15 .08 109 41 161 5.0 233 385 148 .0 5.6 .4 
Mar. 21-31 --------- 24,200 2.35 129 16 .08 105 32 130 4.5 246 346 83 .0 4.5 .5 

Apr. 1-10---------- 23,100 1.87 99.6 14 .08 84 24 94 4.5 223 240 59 .0 3.3 ."6 
Apr. 11-20--------- 19,900 .82 83.3 18 .04 74 23 70 4.3 211 177 51 .3 3.5 .4 
Apr. 21-30--------- 18,100 .67 82.3 15 .08 71 24 71 4;3 198 177 55 .3 2.9 .4 
Hay 1-10---------- 35,900 1.51 67 20 .16 68 19 47 1.4 216 124 33 .4 1.8 .4 
May 11-20--------- 40,100 .82 49 23 .21 51 13 36 2.2 168 82 25 .4 1.6 .4 
May 21-31 --------- 41,300 .58 48 18 .44 48 13 33 2.1 154 81 23 .4 1.6 .4 

June 1-10---------- 38,000 .56 52.0 16 .12 54 14 41 4.3 158 99 35 .5 .• 5 .8 
June 11-20--------- 29,200 .22 54.5 15 .08 54 15 41 4.5 154 107 33 .5 1.0 .8 
June 21-30 --------- 17,100 .12 63.8 13 .04 56 17 56 4.3 150 133 50 .5 2.0 .8 
July·l-10---------- 11,100 .06 86.0 14 ."04 67 23 83 4.6 164 194 74 .5 2.0 .8 
July 11-20--------- 7,310 .03 104 13 .04 76 28 107 4.6 173 243 102 .6 3.0 .8 
July 21-31--------- 4,730 .02 124 14 .06 81 33 130 6.7 186 268 134 .6 2.7 .7 

Aug. 1-10---------- 4,160 .12 151 15 .08 102 39 162 8.2 216 351 162 .7 2.9 .7 
Aug. 11-20--------- 4,800 - .02 184 16 .04 132 52 199 8.5 231 520 168 .7 7.0 1;0 
Aug. 21-31--------- 3,040 .06 190 16 .04 127 53 214 8.5 232 507 200 .7 6.5 1.0 
Sept. 1-10--------- 6,920 1.13 176 22 .08 132 48 186 8.7 232 508 157 .7 3.0 1.0 
$ept. 11-20 -------- 15,300 ·3.61 193 16 .12 210 48 183 11 233 756 100 .7 .5 .4 
Sept. 21-30-------- 7,780 .84 160 15 .12 147 42 160 9.3 205 54? 108 .5 3.2 .5 

Avera.;;e -- -- 16 0.08 100 36 133 6.9 212 342 114 ' .. 0.4 3.5 :0.6 
Weighted average 13,290 -- -- 17 0.13 85 28 96 5.3 198 254 77 0.4 2.7 0.6 

., •• 

· Dissolved·solids .Hardness 

Parts Tons Tons 
as caco., 

per per per Non-
mil-,. acre- day Total carbon-
lion foot ate 

~49 1.29 18~580 438 274 
1,019 1.39 31,500 477 314 

928 . 1.26 25;500 439 270 
908 1.23 21,700 422 254 
960 1.31 22,900 446 268 
966 1.31 19,500 448 266 

1;049 1.43 17;500 478 282 
1,023 1.39 22,300 478 283 

"958 1.30 17~800 438 260" 
1;071 1.46 14;500 473 274 
1;113 1.51 18;500 498 288 
1,015 1.38 17,500 458 257 

1;ooa 1.37 15;200 450 251 
1,062 1.44 . 16~100 468 262 
1;041 1.42 16;800 454 252 
1,002 1.36 16~500 446 254 

984 1.34 22~800 440 250 
842 1.15 55,000 394 192 

633 .86 39,500 308 125 
525 ~71 28;200 279 106" 
518 .70 "25~300 276 113 
421 .57 40;800 248 70" 
317 .43 34~300 181 44 
296 .-40 33,000 174 48 

342 .47 35;100 192 ·63 
347 .47 27;400 196 70 
406 .55 18~700 210 87 
543 .74 16;300 262 127 
662 .90 13,100 304 "162 
762 J-.04 9,730 . 338" 185 

949 1.29 10;700 415 238 
1,217 1.66 15~800 544 35"4 
1;247 1.70 10;200 535 345 
1;180 1.60 22,000 527 337 
1,440 1.96 59;500 722 530 
1,133 1.54 23,800 540 372 

856 1.1~ 392 218 
662 0.90 23,700 327 164 

Per-
cent 

sodium 

~ 
(IJ 



Mean Sus- Specif'ic 
dis- pended conduct-

Date of collection charge matter ance 

(cfs) 
(per- (K X 1011 

cent) at 25°C.) 

Oct. 1-10, 1939----- 5,811 0.38 165 
Oct. 11-20 --------- 6,185 .17 178 
Oct. 21-31 --------- 5,310 .15 172 
Nov. 1-10 ---------- 5,380 .09 180 
Nov. 11-20 --------- 5,940 .09 175 
nov. 21-30 --------- 5,420 .07 176 

Dec. 1-4, 6-10------ 5,340 .07 182 
Dec. 11-20 --------- 5,160 .08 181 
Dec. 21-31 --------- 4,630 .07 186 
Jan. 1-10, 1940----- 4,180 .08 192 
Jan. 11-20 --------- 5,990 .20 177 
Jan. 21-31 --------- 3.,680 .05 185 

Feb. 1;....10 ---------- 6,270 .26 181 
Feb. 11-20 --------- 5,490 .17 167 
Feb. 21-29 --------- 5,140 .07 171 
Mar. 1-10---------- 7,930 .56 166 
Mar. 11-20 --------- 7,790 .35 150 
Mar. 21-31 --------- 7,150 .23 152 

Apr. 1-10-----~---- 9,650 .39 133 
Apr. 11-20 --------- 9,040 .33 120 
Apr. 21-30--------- 16,230 .90 103 
May 1-10----------- 22,460 ·.as 72.4 
May 11-20---------- 38,800 1.35 58.5 
May 21-26, 28-31---- 35,400 .67 55.6 

June 1-10---------- 37,200 .72 53.8 
June 11-20--------- 23,150 .21 59.8 
June 21-24, 26, 28-30 16,230 .10 68.6 
July 1-4, 6, 8-10--- 10,110 .21 93.0 
July 11-20--------- 5,940 .08 123 
July 21~1--------- 5,260. .66 153 

Aug. 1-10---------- 3,730 .12 185 
Aug. 11-20--------- 2,930 1.35 202 
Aug. 21-31--------- 5.,640 .41 207 
Sept. 1-10--------- 5,240 . 2.04 234 
Sept. 11-20-------- 7;090 3.05 186 
Sept. 21-22, 24-30-- 11,820 4.08 192 

Weighted average 10,240 -- 113. 

COLORADO RIVER NEAa GRAND CANYON, ARIZ. --Continued 

Chemical analyses,· in parts per million, water year OctoJJer 1939 to September 1940 

Mag- Po- Dissolved solids 
Sili- Iron Cal- ne- So- tas- Bicar- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 

ca (Fe) cium sium dium sium bonate fate ride ride trate rate per per per 
(Si02) (Ca) (Mg) {Na) (K) {HC03 ) (S0 4 ) (Cl) (F) (N03) (B03) mil- acre- day 

lion root 

17 0.02 134 45 177 3.4 216 493 142 0.2 6.7 1.0 1,125 1.53 17,650 
12 .02 134 52 195 3.8 218 53E 155 .2 5.6 1.0 1,203 1.64 20,090 
16 .02 126 50 194 3.4 223 501 159 .2 4.7 1.0 1,164 1.58 16,690 
7.8 .02 126 54 203 3.5 230 511 171 .2 5.1 1.0 1,195 1.63 17,360 

14 .02 126 54 195 3.2 225 51:2 159 .2 5.0 1.0 1,179 1.60 18,910 
16 .01 123 52 197 3.0 242 49C 166 .4 5.7 1.0 1,172 1.59 17,150 

14 .01 127 54 206 2.9 245 511 176 .2 6.5 1.0 1,218 1.66 17,560 
15 .01 126 54 207 2.9 252 503 179 .4 5.9 1.0 1,217 1.66 16,960 
13 .01 124 54 212 2.9 255 495 187 .4 5.4 1.0 1,219 1.66 15,240 
12 .02 126 57 228 4.5 250 513 211 .4 4.9 1.0 1,280 1.74 14,450 
11 .01 121 52 211 4.5 238 50~ 181 .4 4.1 1.0 1,205 1.64 19,490 
13 .01 120 54 225 3.7 257 479 210 .2 5.1 1.0 1,237 1.68 12,290 

14 .01 128 52 214 4.3 262 48? 192 .2 6.1 1.0 1,227 1.67 20,770 
14 .01 117 48 197 4.3 249 451 172 .4 5.4 1.0 1,132 1.54 16,780 
13 .01 114 50 205 4.8 245 455 185 .2 4.9 1.0 1,153 1.57 16,000 
15 .14 116 45 187 5.1 249 44C 159 .4 5.0 .5 1,095 1.49 23,450 
12 .16 106 41 166 5.3 238 40:2 134 .2 5.0 . .5 989 1.35 20,800 
17 .14 102 43 171 5.3 229 395 147 .4 3.5 .5 997 1.36 19,250 

15 .14 92 37 144 5.8 216 337 123 .4 3.5 .5 864 1.18 22,510 
14 .12 85 33 129 5.3 209 293 111 .4 3.5 .5 777 1.06 18,970 
17 .06 82 28 101 5.6 208 244 82 .5 1.2 .3 664 .90 29,100 
15 .12 65 20 56 4.0 184 152 46 .2 1.2 .3 450 .61 27,300 
14 .08 58 16 43 4.0 172 113 31 .5 1.2 .3 365 .50 38,200 
16 .39 60 15 37 3.8 169 107 27 .4 1.1 .1 351 .48 33,500 

15 .62 57 14 33 3.5 162 102 28 .3 .3 .o 334 .45 33,500 
15 .37 58 16 45 3.7 154 122 38 .3 .5 .o 375 .51 23,440 
13 .07 62 18 59 4.0 151 150 52 .4 1.5 .1 434 .59 19,020 
16 .11 79 24 84 4.8 154 234 77 -- 2.4 .1 598 .81 16,320 
16 .14 91 32 128 5.4 175 297 125 .4 2.5 .1 784 1.07 12,570 
16 .13 109 39 169 6.4 203 385 163 ·.4 3.2 .1 991 1.35 14,070 

18 .14 139 44 212 7.5 236 512 186 .4 4.8 .1 1,240 1.69 12,490 
17 .14 119 46 258 7.4 230 479 254 .4 3.5 .1 1,298 1.77 10,270 
17 .17 164 47 240 8.3 255 637 187 .4 2.0 .2 1,428 1-.94 21,750 
19 .75 215 62 253 11 . 270 834 184 .6 2.5 .8 1,715 2.33 24,260 
20 1.0 162 43 198 8.4 260 568 153 .7 2.6 .a 1,285 1.75 24,600 
20 1.3 188 46 198 8.6 245 696 125 .6 .1 .8 1 404 1.91 44,800 

15 0.02 92 31 115 4.6 200 296 95 0.4 2.5 0.4 750 1.02 20,740 

.. 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

520 342 
548 370 
520 337 
536 348 
536 352 
521 322 

539 333 
536 330 
532 322 
549 344 
516 321 
521 311 

533 319 
489 285 
490 289 
474 270 
433 238 
432 244 

382 204 
348 176 
320 149 
244 93 
210 70 
211 72 

200 66 
210 84 
228 104 
296 170 
358 215 
432 266 

528 334 
4!36 298 
603 394 
792 570 
582' ' 368 
658 457 

357 193 

Per-
cent 

sodium 

-.J 
~ 



Mean Sus-
dis- pended 

Date of collection charge matter 

(cfs) 
(per.-
cent) 

Oct. 1-10, 1940 ---- 19,570 0.63 
Oct. 11-20--------- 10,610 1.6] 
Oct. 21-31---~----- 7,270 .65 
Nov. i~lo---------- 7,150 .60 
nov. 11, 12, 14-20-- 6,470 .28 
nov. _21-26, 28-30--- 8,070 .87 

Dec. 1-10---------- 6,220 .28 
Dec. 11-20--------- 6,860 .51 
Dec. 21-31--------- 6,800 1.10 
Jan. 1-6 1 8-10 1 1941 71960 1.68 
Jan. 11-20--------- 71170 2.44 
Jan. 21-31--------- 61120 .42 

Feb. 1-10---------- 61340 .36 
Feb. 11-19--------- 71960 1.62 
Feb. 20-28--------- 131820 1.96 
Mar. 1-10---------- 121720 1.35 
Mar. 12-20--------- 121960 2.64 
Mar. 21-24 1 27-31--- 151050 2.07 

Apr. 1-81 10------- 181000 1.84 
Apr •. ll-20--------- 21.1220 1.97 
Apr. 21-26 1 28-30 -- 211800 1.82 
May 1 1 2 1 4-10 ----- 57,400 2.80 
May 11-20 --------- 991200 2.00 
May 21-31 -----~--- 851800 1.55 

June 1-10---------- 721200 1.04 
June 11-20--------- 631900 1.26 
June 21 1 23-30 ----- . 701600 .91 
July 3-41 6-81 10 -- 411200 .28 
July 11 1 13-15 1 18-- 251900 .20 
July 21-22124126-281:D-31 191290 .42 

Aug. 1-4 1 6-10 ----- 111110 .18 
Aug. 12 1 16-18 1 20-- 181450 3.21 
Aug. 21-25 1 28-31 -- 121580 1.08 
Sept. 1-51 8-10 ---- 71030 .53 
Sept. 11-19-------- 91010 1.50 
Sept. 22-25 1 27-30-- 17,170 1.74 

Weighted avPra0e 23,400 --
------

~ •• 

COLORADO RIVER NEAR GRAND CANYON, ARIZ. --Continued 

Chemical analyses, in parts per million, water year October 1940 to September 1941 

Specific Mag- Po- Dissolved solids 
conduct- Sili- Iron . Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 

ance ca (Fe) cium sium dium sium bonate fate ride ride trate rate per per per 
(K X 105 (S102 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) (N03) (B03) mil- acre- day 
at 25°C,) lion foot 

144 18 1.3 134 33 145 7.6 236 470 80 0.6 0.2 0.8 1,006 1.37 53,200 
137 15 .12 124 36 132 11 218 431 94 .2 3.7 .3 954 1.30 27,300 
149· 13 .08 119 41 159 g.3 220 424 130 .1 5.0 .3 1,009 1.37 19,810 
162 13 .12 129 .46 172 11 224 487 138 .1 6.1 .4 1,113 1.51 21,490 
161 13 .12 118 48 174 9.0 223 457 152 .1 5.6 .3 1,087 1.48 18,990 
150 14 .12 115 41 165· 8.7 226 423 135 .2 5.1 .4 1,018 1.38 22,180 

158 13 .12 119 47 167 6.6 232 438 154 .4 4.9 .4· 1,064 1.45 17,870 
152 12 .12 114 43 161 6.4 236 406 147 .4 4.9 .4 1,011 1.37 18,730 
147 12 .08 114 38 159 10 249 376 148 .3 5.7 .3 986 1.34 181100 

'152 14 .08 112 38 170 9.6 251 399 146 .3 5.8 .3 11018 1.38 211880 
152 13 .oe 108 37 186 8.3 256 382 155 .3 6.5 .3 11022 1.39 191780 
162 12 .08 120 45 183 9.0 253 429 166 .3 5.6 .3 11095 1.49 181090 

162 12 .08 114 44 178 7.7 244 407 161 .3 6.0 .3 1,050 1.43 17,970 
151 12 .08 110 37" 173 7.7 244 377 147 .3 5.4 .3 990 1.35 211280' 
137 12 .08 105 31 156 8.0 238 354 107 .3 5.1 .3 896 1.22 33,400 
140 . 12 .08 104 34 155 8.7 226 394 103 .3 4.7 .3 927 1.26 311800 
129 12 .08 89 29 151 7.4 222 324 106 .3 4.5 .3 833 1.13 29,100 
128 18 .08 97 30 141 6.8 244 322 99 .3 1.8 .4 836 1.14 341000 

110 16 .04 ·go . 28 109 4.8 236 267 81 .4 1.5 .2 714 .97 341700 
95.2 14 .04 82 24 85 5.0 215 228 59 .3 3.5 .4 607 .83 341800 
94.1 14 .06 . 82 25 83 4.3 218 226 58 .3 2.5 .3. 603 .82 351500 
78.7 14 .04 78 20 63 5.1 216 180 38 -- 1.5 .6 506 .69 781400 
52.6 15 .02 58 15 32 3.8 173 105 18 .4 .5 .1 333 .45 891200 
51.3 15 .08 56 14 34 3.2 167 106 17 .2 .2 .1 328 .• 45 761000 

48.1 14 .10 54 13 29 4.2 165 89 19 .2 .2 .1 304 .41 591300 
60.1 15 .06 65 16 40 3.8 168 144 22 .2 .6 .1 389 .53 671100 
50.5 15 .06 58 14 30 3.8 174 91 18 .2 .6 .3 316 .43 601200 
51.7 13 .06 54 14 .35 3.0 154 99 25 .2 .4 .3 320 .44 351600 
62.5 14 .02 62 16 45 3.2 164 131 35 .2 1.9 .6 389 .53 271200 
88.9 17 ;01 84 23 75 4.6 187 230 51 .3 2.4 .4 579 .79 301200 

105 16 .02 87 28 99 4.6 186 272 82 .3 -2.4 .4 683 .93 201500 
153 19 .08 142 38 151 6.6 230 516 85 .4 .2 .6 11072 1.46 531400 
145 19 .24 '129 38 137 7.9 222 454 91 .6 1.6 .6 988 1.34 331600 
149 17 .04 118 39 155 8.0 225 423 118 .4 3.0 .4 992 1.35 181830 
161 17 .04 124 39 177 7.8 232 473 125 .4 3.3 .4 1,081 1.47 261300 
157 14 .02 135 39 15'? 7.2 214 508 101 .4 1.0 .4 11068 1.45 491500 

85.6 15 0.09 79 22 76 5.1 193 214 53 0.3 1.6 0.3 561 0.76 351400 
- - L... 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

490 276 
458 279 
466 285 
511 328 
492 309 
456 270 

490 300 
462 268 
440 236 
436 230 
422 212 
484 277 

466 266 
426 226 
390 194 
400 214 
341 159 
366 166 

340 146 
30~ 127 
308 129 
276 100 
206 64 
198 60 

188 54 
228 90 
202 60 
192 66 
220 86 
304 150 

332 180 
510 322 
478 296 
455 270 
470 280 
498 322 

288 130 

Per-
cent 

sodium 

-..) 
(JI 



COLORADO RIVER BELOW HOOVER DAM, ARIZ . -NEV. 

Chemical analyses,-in parts per million, water-year October 1939 to September 1940 

Date of collection 

Oct. 1-10, 1939-----
0ct. 11-20------------
0ct. 21-31----------
Nov. 1-7------------
~Nov. 11-20----------
Nov. 21-30-----------

Dec. 
Dec. 
Dec. 
Jan. 
Jan. 
Jan. 

Feb. 
Feb. 
Feb. 
Mar. 
Mar. 
Mar. 

1-3, 5-10 _____ __ 

11-20-----· -----
21-30 ~~--~----
1-10, 1940------
11-20-----------
21-26, 28-31----

1-9-----·--------
11-20----------·-
21-29--:._ ____ -----
1-7 9-10 ------11-2o-·::.. _______ _ 

21-23, 25-30----

Apr. 1-10-----------
Apr. 11-13. 15-20---
Apr. 22-27, 29-30 --
Hay ·1-4, ·6-10-~-----
Hay 11, 1.3-18, 20---
Hay 21.-25, 27-31-----

June 1, 3-10--------
June 11-18, 20-----~
June 21-27, 30------
July 1-10-----------
July 11-19-------~--
July 21-31-~---------

Aug. 1-3, 6-10------
Aug. 11-20 a---------
Aug. 21-31 a--;_ _____ _ 

Sept. 1-4, 6, 8-10 a
Sept, 12-13, 15-20--
Sept. 21-:-22, 24-30---

Weighted average 

Mean 
dis
charge 

{cfs) 

11,100 
10,970 
10,920 
12,030 
12,200 
11,610 

11,470 
11,760 
11,080 
12,060 
11,410 
9~910 

-8,170 
8,070 
7,990 
7,780. 

10,310 
12,640 

11,090 
10,060 
10,240 
1Q,300 
10,320 

7,600 

9,130 
9,900 

10,320 
11,000 
11,570 
10,330 

11,170 
10,880 
10,930 
10,680 
12,430 
11,950 

10,600 

Sus
pended 
matter 
(per-
cent) 

Specif'ic 
conduct

ance 
(K X 1011 

at 25°C.) 

112 
112 
111 
110 
109 
111 

110 
110 
110 
111 
111 
112 

112 
112 
112 
113 
115 
117 

118 
117 
116 
il7 
117-
117 

116 
116 
116 
116 
117 
117 

116 
115 
ll-'5 
116 
117 
115 

114 

.Sili
ca 

(Si02 ) 

16 
16 
14 
15 
12 
13 

13 
11 
11 
12 
11 
12 

11 
1:5 
12 
11 
12 
14 

14 
14 
16 
15 
1:3 
12 

12 
11 
10 
12 
ll 
14 

13 
12 
11 
19 
ll· 
12 

13 

Iron 
(Fe) 

Cal
cium 
(Ca) 

0.02 107 
.• 02 108· 
.02 108 
.02 110 
.02 109 
.01, 109 

.01 109 

.01 109 
.• 01 llO 

.01 110 

.oi 110 

.01 110 

.01 llO 

.01 110 

.01 110 
.15 109 
.15 110 
.10 111 

.10 111 

.10 110 

.06 110 

.06 llO 

.06 110 

.08 110 

.07 111 

.06 111 

.06 111 

.08 111 

.07 111 

.10 111 

.10 111 

.12 Ill 

.09 llO 

.13 112 

.06 112 

.06 ll3 

0.061110 

Hag
ne
sium 
(Hg) 

27 
26 
26 
26 
26 
26 

26 
26 
26 
26 
26 
26 

27 
27 
27 
27 
27 
·29 

29 
29 
28 
28 
28 
28 

28 
28 
29 
29 
29 
30 

30 
29 
29 
30 
28 
28 

28 

So
dium 
(Na) 

99 
98 
96 
97 
94 
94 

94· 
94 
96 
94 
94 
92 

94 
96 
98 
95 
98 

101. 

103 
103 

99 
99 
99 

100 

100 
100 
100 
102 
102 
101 

100 
97 
97 
99 
99 
98 

98 

Po-

tas-,Bicar-, .S.ul-,Chlo-,Fluo
sium bonat~ fate ride ride 
(K) (HC03 ) (S04 ). (Cl) (F) 

5.3 160 
5.1 1~7 
5.6 156 
5.2 157 
5.0 1.55 
3.8 156 

3.7 
3.7 
3.4 
3.5 
4.0 
6.1 

5.0 
4.2 
4.5 
5.4 
4.6 
6.9 

6.2 
5.6 
5.4 
5.8 
5.8 
5.0 

5.8 
5.6 
5.6 
5.9 
5.9. 
5.4 

155 
156 
155 
155 
155 
156 

155 
158 
160 
159· 
164 
169 

169 
166 
164 
164 
162 
162 

160 
161 
159 
162 
161 
160 

5.1 158 
5.3 155 
5.3 155 
5.0. 157 
6.6 156 
6.1 155 

334 
337 
334 
335 
337 
338 

339 
340 
343 
344 
344 
341 

346 
346 
347 
341 
347 
351 

354 
354 
349 
353 
352 
351 

355 
355 
356 
355 
360 
358 

358 
356 
355 
358 
359 
361 

76 
78 
74 
75 
72 
71 

71 
72 
71 
71 
73 
70 

70 
73 
74 
78 
78 
83 

83 
85 
82 
82 
82 
82 

82 
80 
83 
82 
82 
81 

78 
79 
79 
79 
80 
79 

0.4 
.4 
.2 
.4 
.2 
.2 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.o 
;2 
.2 
.2 
.5 

.5 

.5-

.4 

.4 

.5 

.4 

.4 

.4 
• 5 
.4 
.4 
.4 

.4 
.• 4 
.4 
.6 
• 2 
.2 

Ni
trate 
(N03 ) 

3.4 
2.5 
3.0 
3.3 
3.6 
3.6 

3.6 
3.6 
3.6 
3 •. 6 
3.5 
2.7 

·4.0 
2.7 
3.6 
3.0 
3.0 
3.5 

3.5 
3.5 
2.0 
1.8 
1.8 
1.0 

4.4 
3.5 
3.0 
2.6 
2.4 
3.3 

2.5. 
2.5 
2.3 
2.2 
3.3 
3.0 

5.2 I 159 348 77 0.3 13.0 

a Upper gates on No. 2 ·intake tower were used dliring the period August 12 -·September 3, 1940. 

Dissolved solids 

Bo- 'Parts I Tons I Tons 
rate per per per 
(BOa) mil- acre- day 

lion f'oot 

0.5 
.5 
.5 
.5 
.5 

·.4 

.4 

.4 

.4 

.4 

.4 

.6 

.6 
;6 
~6 
.4. 
.4 
.5 

.5 

.5 

.5 

.4 

.4 

.4 

.2 

.2 

.2 . 

.2 

.2 

.1 

.1 

.1 

.1 

.1 

.3 

.3 

'747 
748 
738 

. 744 
735 
736 

736 
736 
741 
741 
742 
737 

744. 
750 
755 
748 
761 
783 

788' 
786 
773 
776. 
772 
769 

778 
774 
777 
780 

.784 
783 

776 
769 
765 

. 782 
776 
777 

1.02 
1.02 
1.00 
1.01 
1.00 
1.00 

1.00 
1.00 
LOl 
1.01 
1.01 
1.00 

1.01 
1.02 
1.03 
1.02 
1.03 
1.06 

1.07 
1.07 
1.05 
1.06 
1.05 
1.05 

1.06 
1.05 
1.06 
1.06 
.1.07 
1.06 

1.06 
1.05 
1.04 
1.06 
1.06 . 
1.06 

22,390. 
22,160 
21,760. 
24,170-
24,210 
23,070 

22,790 
23,370' 
22,180 
24,130 
22,860 
19,720 

16,410 
16,340 
16,290 
15,710 
21,180 
26,720 

23,600 
21,350 
21,370 
21,580 
21_,510 
15,820 

19,180 
20,690 
21,650 
23,170 
24,490 
21,840 

23,400 
22,590 
22,580 
22,550 
26,040 
25,070 

Hardness 
as· CaC03 

Non
Total !carbon

ate 

378 247 
376 246 
376 248 
382 253 
379 252 
379 251 

379 
379 
382 
382 
382 
382 

386 
386 
386 
383 
386 
396 

396 
394' 
390 
390 
390 
390 

392 
392 
396 
396 
396 
400 

400 
396 
394 
403 
395 
397 

252 
251 
254 
254 
254 
254 

259 
256 
254 
253 
251 
258 

258 
258 
255 
255 
256 
256 

261 
260 
266 
263 
264 
270 

271 
269 
266 
274 
266 
270 

0.4 '761 11.03 121,780 I 390 259 

... 

-..1 
en 

Per
cent 

sodium 

36 
36 
35 
35 
35 
35 

35 
35 
35 
35 
35 
34 

34 
35 
35 
35 
35 
35 

36 
36 
35 
35 
35 
35 

35 
35 
35 
35 
35 
35 

35 
34 
34 
34 
35 
34 

35 
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COLORADO RIVER NEAR WILLOW BEACH, ARIZ. 

Chemical analyses, in parts per million, July to September 1934 

Mean Sus- Specific Mag- Po- Disso-lved solids Hardness 
dis- pended conduct- .S111- Iron Cal-· ne- So- tas- Blear- Sul- Chlo- Fluo- N1- Bo- Parts Tons Tons 

as caco., 
Date of collection charge matter ance ca (Fe) ·cium slum dium slum bonate fate ride ride trate rate per per per Non- Per-

(era) (per- (K X 1011 (S102 ) (Ca) (Mg) (Na) (K) (HC03) (SO.,) (Cl) (F) (N03) (B03 .) mil- acre- day Total carbon- cent 
cent) at 25°C.) lion .foot ate sodium 

July 1-10, 1934------ 3,480 12 o.o~ 85 33 138 5.4 183. 276 150 0.1 3.2 0.3 793 1.08 7,450 348 198 46 
July 11-20--------'--- 2,630 12 .1.: 96 40 171 5.8 173 355 189 .3 2 .• 9 .4 957 1.30 6,800 404 262 47 
July 21-31----------- 2,290 13 .a~ 107 50 207 6.1 170 448 221 ,3 3~8 .5 1,140 >1.55 7 ,05.0 472 333 48 
~ug. 1-10------------ 2,600 13 .OE 118 54 252· 8.7 202 511 265 .4 3.2 .5 1,320 1.80 9,300 516 351 51 
~ug. 11-20----------- 2,130 16 .OE 182 57 249 8.8 212 ,715 226 .5 4.2 .7 1,560 2.13 8,990 688 514 44 
~ug. 21-31----------- 3,150 15 .a~ 168 62 300 9.8 . 223 731 279 .5 5.0 .7 1,680 2.28 14,290 674 492 49 

Sept. 1-10----------- 5,250 14 .1( 205 58 274 9.9 235 813 220 .4 2.3 .8 .1, 710. . 2.33 24,270 750 558 44 
Sept. 11-20---------- 2,380 13 .m 173 45 253 8.7 231 679 190 .4 6.6 .8 1,480 2.02 9,530 616 427 47 
Sept. 21-30---------- 2,340 14 .m 150 51 274 8.5 229 592. 266 .3. 7.0 .6 .1,480 2.01 9,330 584 396 50 

' 

-.J 
-.J 

1 . 



COLORADO RIVER NEAR WILLOW BEACH, ARIZ.--Continued 

Chemical analyses, in parts per million, water year October 1934 to September 1935 

Date of collection 

'ct. 1-1o, 1934- -

D 
D 

F 

M 

A 
A 

w 

ct. 11-16, 20-------
ct. 21-~1-----------
ov. 1-10------------
ov. 11-20-----------
ov. 21-30-----------

ec. 1-10------------
ec. 11-20-----------
ec. 21-31-----------
an. 1-10, 1935------
an. 11-20-~---------
an. 21-31---------

eb. 1-10------------
eb. 11-19-----------
eb. 20-28-----------
ar. 1-10------------
ar. 11-20-----------
ar. 21-31-----------

pr. 1-10------------
pr. 11-20-----------
pr. 21-30-----------
ay 1-10--~----------
ay 11-20------------
ay 21-31------------

Qne 1-10-------~----
Qne 11-20-----------
Qne 21-30-----------
Qly 1-10------~-----
Q1y 11-20-----------
u1y 21-31-----------

Qg. 1-7, 9-10-------
Qg .• 11-20-----------
Qg. 21-31-----------
spt. 1-10-----------
spt. 11-20----------
sp t. 21-30---------.-

sighted average 

Sus-Mean 
dis- pended 
charge matter 

(cfs) (per-
cent) 

3,540 
2,970 
2,850 
3,060 
3,340 
4,160 

4,330 I 4,000 
4,950 
4,980 
6,060 
4,920 

3, 770 
2,570 
5,130 
6,710 
7,010 
7,380 

7,440 
7,130 
7,320 
7,330 
6,890 

13,100 

15,800 
17,600 
16,200 
14,400 
10,100 
10,100 

10,200 
10,200 
10,100 
10,000 
.10,000 

9,920 

~· 

7,650 
.... ·-· 

a. Results for silica appear too low. 

Specific 
conduct- Sill- Iron 

ance ca (Fe) 
(K X 106 (S102 ) 

at 25°C.) 

14 0.11 
17 .12 
14 .07 
14 .10 
13 .10 

a .1.8 .08 

a 1.6 .08 
14 .04 
24 .04 
15 .06 
13 .12 
17 .06 

23 .04 
19 .04 
17 .05 
22 .04 
21 .03 
15 .04 

13 .04 
14 .06 
15 .01 
12 .04 
14 .04 
13 .02 

14 .06 
9.8 .06 

10" .06 
9.2 .08 

11 .07 
10 .08 

10 .09 
10 .06 
12 .09 
12 .07 
12 .07 
9.8 .11 

13 o.o6 

Mag- Po-
Cal- ne- So- tas-
cium slum dium sium 
(Ca) (Mg) (Na) (K) 

165 67 308 9.0 
161 53 253 9.3 
148 63 276 8.3 
142 63 269 7.5 
146 67 285 10 
154 68 281 9.6 

147 62 255 8.7 
162 65 2.51 6.7 
145 60 236 5.1 
141 57 224 o.l 
118 45 207 5.8 
126 43 203 6.1 

122 52 212 5.8 
131 51 204 6.4 
117 44 184 6.4 
118 44 185 5.4 
116 44 188 6.9 
109 40 176 5.6 

103 38 170 5.8 
100 33 141 6.2 

83 28 123 4.3 
76 26 106 4.3 
72 25 92" 4.2 
68 23 .85 4.2 

65 20 65 9.2 
58 19 50 8.8 
54 17 42 9.6 
50 15 37 5.6 
47 13 39 5.4 
44 12 35 4.5 

44 12 33 3.5 
.48 . 12 31 3.0 
44 12 30 1.6 
65 16 30 1.1 
59 15 31 4.0 
48 12 30 2.9 

82 29 108 5.8 

Dissolved solids 
Bicar- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 
bonate fate ride ride trate rate per per per 
(HC03) (S0 4 ) (Cl) (F) (N03) (BO.,) mil- acre- day 

lion .foot 
232 743 284 0.7 8.8 0.8 1, 710, 2.33 16,380 
227 646 225 .1 6.1 .6 1,480 2.02 11,880 
226 626 286 -- 8.2 .3 1,540 2.10 11,860 
233 594 278 -- 7.2 .4 1,490 2.03 12,310 
235 645 280 .2 7.6 .9 1,570 2.14 14,160 
239 670 266 .3 9.0 .9 1,580 2.14 17,710 

244 614 234 .3 8.6 .8 1,450 1.97 16,960 
236 651 243 .8 9.1 .2 1,520 2.07 16,410 
241 570 229 .8 6.9 .4 1,400 1.90 18,680 
244 541 218 .6 8.0 .6 1,330 l.Rl 17,900 
228 442 200 .2 6.6 .6 1,150 1.56 18,820 
253 443 190 .4 6.5 .6 1,160 1.58 15,410 

246 460 211 .3 6.3 .5 1,210 1.65 12,360 
244 470 201 .2 6.0 ~5 1,210 1.64 8,380 
243 408 178 .2 5.4 .5 1,080 1.47 14,960 
250 406 179 .2 4.8 .5 1,090 1.48 19,710 
249 402 180 .2 4.2 .4 1,080 1.48 20,540 
236 381 168 .2 4.2 .3 1,020 1.38 20,220 

229 366 152 .2 3.8 .4 965 1.31 :).9,380 
210 325 130 .2 4.2 .4 857 1.17 16,500 
190' 268 110 .3 3.5 .5 729 ~99 14,410 
174 245 90 .1 3.2 .5 648 .88 12,8aJ 
169 217 80 .2 2.8 .3 591 .so 10,990 
162 210 70 .1 2.8 .3 556 .76. 19,670 

146 183 58 .2 1.2 .3 488 .66. 20,820 
137 161 48 .2 1.5 .3 424 .58 20,150 
124 138 38 .2 1.2 .3 371 .so 16,230 
117 121 32 .3 1.0 .3 329 .45 12,790 
123 113 33 .4 2.6 .2 325 .44 8,860 
118 102 27 •":.::· .2:6 .2 296 .40 8,070 

114 100 28 .4 2.3 .2 289" .39 7,960 
112 99 26 • 5 1.0 .2 286 . .39 7,880. 
107 98 24 .5 1.3 .2· 276 .38 7,530 
139 133 29 .4 1.0 .2 356 .48 9,610 
122 131 29 .s. .6 .2 342 .47 9,230 
106 109 24 .5 ·.1 .1 289 .39 7,740 

169 268 101 0.3 3.3 0.4 693 0.94 14,300 

• 

Hardness 
as caco., 

Non-
Total carbon-

ate 

688 498 
620 434 
628 444 
614 422 
640 448 
664 468 

622 422 
672 478 
608 411 
586 386 
480 292 
492 284 

518 317 
536 336 
472 274 
476 270 
470 266 
436 243 

4i3 226 
385 213 
322 106 
296 ' 154 
282 144 
264 131 

244 124 
222 110 
205 104 
186 90 
171 70 
160 63 

160 66 
170.' 78 
160 72 
228. 114 
208 108 
170 82 

324 185 

Per-
cent 

sodium 

49 
47 
48 
48 
49 
47 

47 
45 
46 
45 
48 
47 

47 
45 
45 
45 
46 
46 

47 
44 
45 
43 
41 
41 

;36 
32 
30 
29 
32 
32 

31 
28 
29 
22 
24 
27 

42. 

-.l 
00 



COLORADO RIVER NEAR WILLOW BEACH, ARIZ.--Continued 

Chemical analyses, in parts per million, water year October 1935 to September 1936 
-

sus-Mean Specific Mag- Po-
dis- pended conduct- Sill- Iron Cal- ne- So- tas- Bicar- Sul- Chlo- Fluo- Ni-' Bo-

Date of collection charge matter ance ca (F~) cium slum dium sium bonate fate ride ride trate rate 
(cfs} (per- (K X 1011 (S102 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl).' (F) (N03) (B03 ) 

cent) at 25°C.) 

O~t. 1-10, 1935----- 9,860 15 0.0~ 70 17 54 3.7 159 172 38 o.2 3.2 0.2 
Oct. 11-20---------- 9,850 14 .o 83 21 83 4.6 155 254 62 .3 3.1 .4 
Oct. 21-31-------~- 9,800 8.0 .0:: 63 17 59 4.6 125 182 45 .3 2.2 .3 
Nov. 1-10----------- 9,740 9.4 .o 66· 18 61 3.4 128 194 48 .6 2.3 .2 
Nov. 11-20---------- 9,690 9.8 .0~ 84 24 89 4.0 . 146 270 75 .5 ;;.a .2 
Nov. 21-30-------- 9,420 9.2 .o~ 'J7 30 112 4.2 164 329 96 .5 3.3 .3 

Dec. 1-10----------- 4,920 11 .0~ 103 33 125 5.1 176 355 108 .3 3.9 .3 
Dec. 11-20-------~-- 4,880 11 .0:: 103 34 128 5.3 182 358 112 .3 3.8 .3 
Dec. 21-24, 26-31--- 4,830 12 .0~ 103 35 129 5.3 186 357 114 .3 3.9 .3 
Jan. 1-10, 1936----- 4,860 13 .m 100 34 129 5.1 185 347 115 .3 2.5 .3 
Jan. 11-20---------- 4,840 13 .0:: 102 35. 130 5.1 187 346 119 .3 3.4 .4 
Jan. 21-31---------- 4,820 12 .a:: 102 36 136 . 4.5 186 357 125 .3 4.0 .3 

Feb. 1-10----------- 4,830 11 .0~ 106 37 142 4.5 198 361 133 .3 4.2 .3 
Feb. 11-20---------- 6,160 15 .0~ 103 35 136 5.9 195 347 124 .3 4.5 ·.4 
Feb. 21-29---------- 6,020 15 .o~ 103 35 134 5.8 195 343 123 .3 4.7 .4 
Mar. 1-10----------- 7,780 12 .H 100 33 121 8.2 186 333 110 .3 2.6 .2 
Mar. 11-20---------- 9,710 13 .OS 95 31 114 7.4 174 319 100 .4 3.6 .2 
Mar. 21-31---------- 9,750 11 .0~ 95 31 113 7.'0 174 320 99 .2 3.6 .2 

Apr. 1-10--------.--- 9,710 13 .OE 95 30 111 8.0 173 312 100 .4 3.3 .2 
Apr. 11-20---------- 9,720 . 12 .1!' 85 30 111 8.3 140 315 98 .2 2.2 .3 
Apr. 21-30---------- 10,200 13 .u 98 30 106 8.0 196 299 93 .3 3.8 .2 
May 1-10--~--------- 9,980 12 .OE 90 26 96 7.5 157 288 82 .2 2.6 .3 
May 11-20----------- 9,060 12 .2C 86 26 104 6.6 161 281 85 .4 2.5 .3 
Nay 21-30-----·------ 8,330 12 .10 79 24 97 5.3 158 249 77 .4 2.5 .3 

June 1-10------------ 9,670 11 .3€ 71 22 82 7.0 149 216 64 .2 2.2 .2 
June 11-20---------- 9,790 12 .32 67 20 74 5.4 142 197 56 .o . 2.2 .2 
Jtine 21-30---------- 11,300 14 .32 62 18 66 5.3 1M 174 51 .o 2.0 .2 
July 1-10----------- 11,500 13 .04 58 17 52 3.2 132 159 42 .o 2.1 .2 
July 11-20---------- 11,400 14 .01 57 16 50 5.4 127 154 38 .2 1.9 .3 
July 21-31---------- 11,100 16 .0'1 57 16 50 6.1 128 151 40 .4 2.0 .2 

Aug. 2-10----------- 10,600 16 .05 57 16 50 5.9 125 151 41 .5 2.2 .3 
Aug. 11-20--------- 9,710 14 .06 57 15 50 5.4 125" 152 41 .6 2.1 .4 
Aug. 21-31---------- 9,570 15 .12 57 15 48 5.4 122 151 39 .3 2.4 .5 
Sept. 1-10---------- 9,650 14 .05 58 15 48 6.1 123 152 39 .3 2.1 .3 
Sept. 11-20--------- 9,680 12 .08 59 15 48 5.6 122 156 38 .4 2.1 .4 
Sept. 21,-30-------- 8,690 12 .05 59 15 47 5.1 120 156 38 .2 2.0 .5 

~eighted average 8,650 13 o.o9 78 24 85 5.7 152 242 72 0.3 2.7 0.3 

• 

Dissolved solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion foot 

451 0.61 12,010 
601 .82 15,980 
443 .60 11,720 
466 .63 ·12,250 
631 .86 16,510 
'16? 1.04 19,380 

831 1.13 11,040 
845 1.15 11,130' 
851 1.16 11,100 
838 1.14 11,000 
846 1.15 11,060 
868 1.18 11,300 

89,7 1.22 11·, 700 
867 1.18 14,420 
860 1.17 13,960 
812 1.10 17,060 
769 1.05 20,160 
766 1.04 20,160 

758 1.03 19,870 
731 .99 19,180 
748 1.02 20,600 
681 .93 18,350 
o83 .93 16,710 
624 .65 14,030 

549 .75 14,330 
504 .69 13,320 
459 .62 H,OOO 
411 .56 12_,760 
399 .54 12,280 
402 .55 12,050 

401 .55 11,480 
400 .54 10,490 
393 .53 10,150 
395 .54 10,290 
396 .54 10,350 
393 .53 9,220 

596 0.81 13,900 

....-

Hardness 
as CaC03 

Non-
Total carbon-

ate 

244 114 
294 166 
227 124 
238 134 
308 188 
366 231 

392 248 
397 248 
401 248 
390 237 
398 245 
402 250 

416 254 
401 211 
401 241 
385 232 
364 222 
364 222 

360 218 
336 221 
368 208 
332 203 
322 190 
296 166 

268 146 
249 132 
228 118 
214 106 
208 104 
208 103 

208 106 
208 106 
204 104 
206 105 
208 108 
208 110 

293 168 

Per-
cent 

sodium 

32 
38 
06 
35 
38 
40 

41 
41 
41 
41 
41 
42 

42 
42 
42 
40 
40 
40 

39 
41 
38 
38 
41 
41 

39 
39 
38 
34 
34 
33 

33 
34 
33 
33 
33 
32 

38 
..:J 
CD 



COLORADO RIVER NEAR WILLOW BEACH, ARIZ.--Continued 

Chemical analyses, in parts per million, water year October 1936 to September 1937 

Date of collection 

0 

N 
N 
1 

D 
D 
D 

J 
J 

F 
F 
F 
M 
M 

A 
A 
A 
M 
M 
M 

A 
A 
A 

w 

ct. 1~10, 1936-----
ct. 11-20-· --------
ct. 21-31----------
JV, 1-10-----------
JV. 11-20----------
)V. 21-25, 27~30---

~c. 1-10-------·- ---
ec. 11-20----------
ec. 21-31----------
~n. 1-10, 193?-----
~n. 11-20----------
~n. 21-31----- ----

eb. 1-10-----------
eb. 11-20------·---
eb. 21-28----------
~r. 1-10-----------
~r. 11-20----------
ar. 21-31----------

pr. 1-10-----------
P~• 11-20----------
pr. 21-30----------
~y 1-10------------
~y 13-20-----------
~y 21-31-----------

wne 1-10-----------
wne 11-19----------
wne 21-30----------
uly 1-3, 5-10------
Q1y 11-17, 19-20---
uly 21-31----------

Qg. 1-10------~---
ug. 11-20----------
Qg. 21-31----------
ept. 1-10----------
ept. 11-20---------
ept. 21-30---------

sighted average 

Mean Sus-
dis- pended 
charge matter 
{second- {per-
feet) cent) 

7,940 
7,220 
7,010 
6,340 
6,240 
5,590 

5,060 
5,140 
5,1£>0 
4,710 
4,8:?0 
4,750 

5,140 
5,630 
6,200 
7,390 
9,'280 
8,420 

9,0SO 
9,260 
9,600 
9,590 
8,830 
8,330 

8,870 
9,910 

10,800 
10,900 
10,900 
10,800 

10,800 
11,000 
10,700 
10,300 

9,230 
8,560 

8,050 

a Results f'or silica appear too low. 

Specific 
conduct-
ance 

{K X 1011 

at 25°C. )· 

--
64.8 
65.8 
67.7 
72.6 
79.8 

89.0 
95.2 

104 
113 
112 
113 

114 
113 
113 
113 
116 
116 

116 
116 
118 
116 
113 
117 

117 
116 
11'/ 
116 
115 
113 

112 
105 
107 
106 
106 
104 

--

Mag-
Sill- Iron Cal- ne-

ca {Fe) cium slum 
{S102 ) {Ca) (Mg) 

12 o .oc;: 50 15 
a 3.8 .10 64 15 
a 2.8 .08 66 15 
a 6.0 .10 68 16 
a 4.2 .12 72 17 
a 5.2 .08 77 19 

8.6 .06 84 21 
11 • 06 90 . 22 
9.4 .06 98 25 

10 .06 104 27 
8.8 .08 103 ·27 
8.6 .10 105 28 

a .8 .06 105 30 
a 1.0 .06 104 30 

11 .04 105 28 
11 .04 105 28 
11 .04 109 29 
10 .05 110 28 

10 .04 110 28 
9.0 .04 110 28 
8.4 .M. 111 28 
8.8 .04 112 28 

10 .04 112 28 
9.2 .04 113 28 

9.0 .04 112 27 
14 .10 111 27 
13 .20 112 27 
12 .02 111 27 
12 .03 111 27 
13 .04 110 27 

12 .12 109 28 
12 .15 104 26 
11 .13 106 26 
12 .14 106 25 
10 .08 105 25 
10 .08 104 25. 

9.7 0.08 102 25 

Po-
So- tas- Blear- Sul- Chlo- Flue- Ni- Bo-
dium slum bonate phate ·ride ride trate rate 
(Na) (K) (HC03 ) (S0 4 ) (Cl) (F) (N03 ) {B03 ) 

47 5.3 119 160 38 0.3 1.9 0;3 
48 4·.2 ·121 165 39 :1 1.9 .2 
51 4.3 125 171 41 .5 1.9 .o 
48 4.2 123 177 41 .o 1.9 .2 
57 4.5 127 194 46 .o 2.0 .2 
67 5.1 133 216 55 .o 2 .• 2 .2 

76 7.0 142 244 62 .o 2.5 .2 
82. 6.7 151 267 66 .6 2.6 .4 
91 7.4 156 299 74 .6 3.0 .4 

102 8.3 163 333 81 .7 3.5 .4 
101 8.2 162 326 80 .7 3.2 .2 
102 8.7 165 332 82 .3 3.6 .4 

103 5.8 165 337 83 .2 3.4· .3 
102 6.6 163 336 83 .3 3.2 ·.z; 
104 7.2 165 337 84 .2 3.8 ·.2 
102 6.2 16fi 339 83 .2 3.9 .2 
103 6.9 165 343 85 .3 3.0 .4 
101 8.3 1?6 344 83 .4 2.9 .3 

102 7.2 164 347 85 .3 3.0 .4 
103 6.6 165 346 83 .3 2.8 .4 
103 6.6 165 348 85 .5 3.0 .4 
103 6.1 165 350 84 .4 3.2 .4 
103 6.4 164 353 84 .5 3.2 .4 
103 6.6 163 353 83 .5 2.9. .4 

102 6.7 164 353 82 .5 3.2 .4 
105 3.4 166 354 8i .5 3.3 .6 
106 2.6 167 353 ·81 .5 3.2 .6 
104 3.7 165 351. 80 .3 3.2 .6 
104 3.8 165 349 81 .3 3.4 .6 
104 3.4 165 348 80 .3 3.2 .• 5 

96 4.0 164 336 77 .o 4.0 .1 
91 3.4 156 317 72 .o 4.0 .1 
92 4.4 159 321 73 .o 3.5 .1 
92 4.0 i57 319 73 .o 3.6 .1 
97 5.6 155 328 72 .o 3.6 .4 
91 5.0 154 317 70 .1 2.9 .2 

93 5.4 157 314 74 -- 3.1 --

Dissolved solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion f'oot 

3\18 0.54 8,530 
401. .55 7,820 
415 .56 7,850 
423 .58 7,240 
459 .62 7", 730 
512 .70 7,730 

575 .78 7,860 
622 .85 8,630 
684 .93 9,580 
750 1.02 9,540 
738 1.00 9,600 
752 1.02 9,640 

750 1.02 10,410 
746 1.01 11,340 
762 1.04 12,760 
760 1.03 15,160 
772 1.05 19,340 
769 1.05 17,480 

773 1.05 18,950 
770 1.05 19,250 
775 1.05 20,090 
777 '1.06 20,120 
781 1.06 18,620 
780 1.06 17,540 

776 1.06 17,450 
781 1.06 20,900 
781 1.06 22,770 
774 1.05 22,780 
773 1.05· 22,750-
770. 1.05 22,450 

747 1.02 21,780 
706 .96 20,970 
715 • 'i:l7 20,66,0 
712 .97 19,800 
723 .98 18,020 
701 .95 16,200 

703 0.96 15,300 

• 

Hardness 
as caco., 

Non-
Total carbon-

ate 

211 114 
221 122 
226. 124 
236 134 
250 146 
270 161 

296 180 
315 191 
348 220 
370 237 
368 235 
377 242 

386 250 
383 .2-50 
377 242 
377 .242 
391 256 
390 254 

390 255 
390 254 
392 25.7 
394. 260 
394 260 
397' 264 

390· 256 
388 252 
390 254 
388 253 
388 253 
386 250 

387 252 
366 238 
372 241 
368 239 
365 238 
362 236 

358 229 
--

Per-
cent 

sodium 

32 
32 
32 
30 
33 
34 

35 
36 
36 
37 
37 
36 

36 
36 
37 
37 
36 
35 

36 
36 
36 
36 
36 
36 

36 
37 
37 
36· 
36 
37 

35 
35 
35 
35 
36 
.35 

36 
--

00 
0 



# 

COLORADO RIVER NEAR WILLOW BEACH, .ARIZ.--Continued 

C~emical analyses, in parts per million, water year October ·1937 to September 1938 

Mean Sus- Specific Mag- Po-
dis- pended conduct- Sili- Iron Cal- ne- So- tas- Blear- . Sul- Chlo- Fluo- Ni- Bo-

Date of collection charge matter ance ca (-Fe) cium sium dium sium bonate rate' ride ride trate rate 
(cfs) (per- (K X 1011 (S102 ) ( Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) ( Cl) (F) (N03) (B03 ) 

cent) at 25°C.) 

ct. 1-10, 1937----- 8,480 104 11 0.04 103 24 90 5.3 154 315 70 0.2 3.0 0.6 
ct. 11-20---------- 8,420 104 10 .04 104 25 94 4.8 150 328 71 .o 3.3 .6 
ct. 21-31------ 7,780 109 10 .08 103 24 90 6.4 149 310 72 .o 3.1 .2 
ov. 1-10----------- 7,370 109 10 .08 103 24 89 6.1 150 311 70 .0 3.2 .2 
ov. 11-20---------- 6,820 110 10 .06 104 24 90 6.1 1.49 316 71 .1 2.9 .4 
ov. 21-30---------- 6,660 106 11 .04 103 24 92 4.8 154 310 75 .o 3.8 .4 

1eC • 1-10---------- 6,820 106 11 .04 104 25 89 5.1 150 316 73 .1 3.6 .3 
'6C • 11-20---------- 6,520 106 10 .06 102 25 91 5.1 152 315 73 .o 3.9 .4 
ec. 21-31---------- 6,530 96.7 8.6 .04 94 22 80 4.0 142 281 64 .1 2.7 .2 
an. 1-10, 1938----- 6,130 100 8.6 .011 96 23 83 7.2 146 295 66 .o 2.7 .2 
an. 11-20----------- 6,540 94.4 10 .04 99 22 82 3.7 145 286 66 .o 3.5 .2 
an. 21-31---------- 6,260 96.7 10 .02 100 23 85 4.5 147 289 69 .1 3.6 .3 

eb~ 1-10---------- 6,680 103 12 .04 106 24 92 ·3.4 155 315 75 .o 3.5 .2 
eb. 11-19---------- 6,400 106 12 .04 103 24 87 5.4 153 313 72 .1 3.0 -.2 
eb. 20-28--------- 6,420 103 12 .04 102 24 88 4.5 150 312 70 .o 2.8 .2 
ar. 1-10---------- 6,070 107 10 .04 105 24 97 5.4 159 315 74 .2 3.2 .2 
ar. 11-20---------- 7,460 107 11 .04 104 .25 91 5.1 154 321 70 .o 3.3 .2 
ar. 21-~l---------- 9,030 107 11 .06 106 26 . 98 5.1 160 330 73 .o 2.7 .2 

pr. 1-10----------- 9,300 111 9.0 .06 105 26 96 6.4 157 330 73 .1 2.7 .2 
pr. 11-20--------_:- ; 10,300 109 10 .04 106 25 100 5.4 157 334 75 .o 3.2 .2 
pr •. 21-30---------, 9,500 111 11 .06 107 26 08 5.6 158 335 75 .o 3.1 .3 
ay l-10------------· 9,780 108 10 .04 108 26 99 4.5 158 333 74 .3 3.2 .4 
ay 11-20----------- 8,590 108 9.4 .04 108 26 100 4.0 1m 335 74 .3 3.0 .4 
ay 21-31------.:....----- 8,700 108 9.4 .04 110 26 100 4.2 155 339 74 .3 2.9 .5 

une 1-10----------- 9,460 112 11 .07 111 26 95 6.1 158 334 73 .o 2.4 .4 
une 11-20---------- 9,520 111 12 .01 110 25 98 5.8 158 335 71 .o 2.6 .4 
une ·21-30--------- 12,400 109 13 .01 107 25 94 6.2 155 327 70 .o 2.8 .4 
u1y 1-10----------- 11,600 106 11 .01 104 25 93 5.1 155 320 68 .o 2.8 .4 
u1y 11-20---------- 10,800 104 12 .01 102 25 92 8.0 153 315 68 .2 3.0 .4 
uly 21, 23-29, 31-- 10,900 101 13 .01 99 24 87 8-.8 152 303 62 .1 2.8 .4 

ug. 1-10--------- 11,0CO 98 12 .o 96 24 81 7.0 149 292 64 .2 2.8 .4 
ug. 11-20--------- 10,400. 99 12 .o 97 23 85 6.6 149 295 63 .2 2.2 .4 
ug. 21-31-------- 9,780 98 12 .o 96 24 83 6.6 149 292 62 .2 2.2 .4 
ept. 1-9---------- 9,490 97.6 11 .08 98 23 77 6.4 145 292 63 .o 1.8 .2 
ept. 11-20--------- 9,470 98.5 13 .02 98 25 80 7.0 150 292 63 .2 1.5 .2 
ept. 21-30--------- 8,990 98.0 10 .02 96 23 81 5.8 147 291 62 .2 1.5 .2 

w eighted average 8,520 -- 11 o·.o4 103 25 90 5.7 153 314 69 -- 2.8 --

• ~ 

Dissolved solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion root 

GD7 0.95 15,970 
714 .97 16,240 
692 .94 14,530 
690 .94 13,730 
698 .95 12,850 
700 .95 12,590 

701 .95 12,900 
700 .95 12,330 
626 .8.') 11,030 
653 .89 10,810 
644 .88 11,370 
657 .89 11,100 

707 .96 12,750 
695 .95 12,010 
689 .94 11,940 
712 .97 11,670 
706 .96 14,220 
731 .99 17,830 

726 .99 18,230 
736 1.00 20,440 
739 1.01 18,950 
736 1.00 19,440 
737 1.00 17,100 
742 1.01 17,440 

736 1.00 18,790 
737 1.00 18,940 
721 .98 24,140 
705 .• 96 22 ,J.20 
701 .95 20,500 
675 .92 19,880 

652 .89 19,360 
657 .89 18,540 
651 .89 17,200 
644 .88 16,500 
654 .89 16,700 
643 .87 15,610 

696 0.95 16,000 

.Hardiless 
as CaC03 

Non-
Total carbon-

ate 

356 230 
362 240 
356 234 
356 232 
358 236 
356 230 

362 240 
358 233 
325 208 
-3.34 214 
338 218 
344 224 

363 236 
356 230 
353 230 
360 230 
362 236 
372 240 

369 240 
368 239 
374 244 
376 247 
376 248 
382 254 

384 254 
376 2'1.8 
370 243 
362 236 
353 232 
346 221 

338 216 
336 214 
338 216 
339 220 
348 224 
334 214 

360 234 

Per-
cent 

sodium 

35 
36 
35 
35 
35 
36 

34 
35 
35 
34 
34 
35 

35 
34 
35 
36 
35 
36 

36 
37 
36 
36 
36 
36 

34 
36 
35 
35 
35 
35 

34 
35 
34 
33 
33 
34 

35 
00 .... 



0 
0 
0 
N 
N 
N 

D 
D 
D 
J 
J 
J 

F 
F 
F 
M 
M 
r' 

A 
A 
A 
M 

J 
J 
J 
J 
J 
J 

A 
A 
A 
s 
s 
s 

w 

Date of collection 

ct. 1-10, 1938------
ct. 11-18, 20-------
ct. 21-31-----------
ov. 1-10------------
ov. 11-20-----------
ov. 21-30-~---------

ec. 1-10--------~---
ec. 11-20-----------
ec. 21-28, 30-31----
an. 1-10, 1939---·---
an. 11-20-----------
an. 21-~1-----------

eb. 1-10------------
eb. 11-19---- ------
eb. 20-28-----------
ar. 1-10-----------~ 
ar. 11-20-----------
ar. 21-31-----------

pr. 1-10------------
pr. 11-20-----------
pr. 21-25, 27-30----
ay 1-10---~--------
ay 11-20------------
ay 21-31------------

wne 1-10------------
wne 12-20-----------
wne 21-30-----------
J1y 1-10------------
Q1y 11-20-----------
Qly 21-31-----------

ug. 1-10------------
Qg. 11720-----------
Qg. 21-31-----------
3pt. 1-10-----------
ept. 11-20----------
ept. 21-30-----:----

sighted average 

Mean 
dis-
charge 

(cfs) 

9,848 
13,350 
14,3eo· 
l'i ,050. 
12,687 

7,534 

6,714 
7,042 
5,762 
5,'740 
7,772 

23,050 

23,040 
21,600 
24,630 
11,150 
9,506 
9,596 

10,603 
10·,430 
10,690 
10,1€0 

9,491 
10,940 

9,917 
11,040 
11,150 
11,260 
11,360 
11,350 

11,910 
11,790 
11,290 
9,829 
9,532 

11,290 

11,700 

COLORADO RIVER NEAR WILLOW BEACH, ARIZ.--Continued 

Chemical analyses, in parts per million,_ water year, October 1938 to September 1939 

Sus- Specific rtag- Po-
perided conduct- .Sill- Iron Cal-· ne- so..:. tas- Blear- Sul- Chlo- F1uo- Ni- Bo-
matter ance ca (Fe) cium slum dium 11iUDl bonate fate ride ride trate rate 
(per- (K X 106 (SlOe) (Ca) (Mg) (Na) (K) (HC03 ) (S04) (91) (F) (N03) (BO;s) 
cent) at 25°C.) 

96.5 10 0.02 96 23 79 6.4 148 288 62 0.2 1.6 0.2 
96.0 . 12 .04 94 22 73 12 142 290 57 .3 2.6 .2 
94.3 12 .04 93 22 73 10 140 286 54 .4 2.5 .2 
91.5 13 . .04 91 21 69 11 13a 276 51 .3 2.6 .3 
88.9 13 .04 88 20 67 10 133 263 49 .3 2.5 .4 
88.2 12 .04 88 20 . 66 10 133 263 51 .3 2.6 .3 

89.6 9.6 .04 92 21 76 6.1 138 269 58 .1 2.5 .6 
94.8 12 .04 96 22 83 5.6 141 291 65 .2 2.8 .6 
95·.0 11 .04 97 22 ao 5.3 142 292 65 .1 2.9 .6·· 
95.H 9.8 .04 98 23 80 4.8 142 296 64 .1 2.5 .6 
95.8 9.2 ·.o4 9a 22 80 4.5 143 295 64 .1 2.4 .6 

105 11 .04 106 26 9a 4.3 15a 331 72 .1 2.7 .6 

108 12 .04 .105 27 97 4.5 162 332 75 .o 2.8 .6 
112 13 .08 105 27 101 5.6 166 330 78 .o 3.0 :s 
111 14 .08 105 27 102 5.1 166 329 75 .1 5.0 ~3 . 
112 12 .10 105 27 98 4.6 164 329 75 .o 2.9 .4,. 
112 12 .08 105 26 99 4.6 164 329 75 .1 3.2 .5 
110 11 .06 105 27 100 4.6 164 330 ao .1 3.1 .6 

113 12 .06 105 27 99 4.5 164 330 81 .1 3.6 .4 
ll3 13 .oa 105 27 105 5.6 167 330 ao .3 3.5 .6 

.113. 13 .06 104 28 101 5.6 166 329 79 .5 3.8- .6 
114 15 .02 104 27 9a 5.3 167 330 79 .2· 3.1 .4 
114 14 .02 104 2'7 99 3.5 1'70 329 '?9 .2 3.4 .4 
114 16 .02 105 27 98 2.7 167 330 79 .2 3.1 .4 

112 15 .04 106 2'7 99 4.a 166 329 79 .6 4.0 .a 
111 14· .04 106 27 101 5.6 166 331 a3 .6 4.0 .a 
111 14 .04 105 2'7 102 5.a 165 331 7a .6 .4.0 .a 
111 14 .04 106 27 102 5.a 164 330 82 .6 4.0 .a 
112 12 .04 106 2'7 104 5.4 166 333 82 .6 4.0 .a 
112 31 .04 107 2a 98 6.4 164 341 74 .6 3.5 .7 

112 14 ·.02 10'7 28 9a 6.1 163 340 75 .6 3.4 .7 
113 14 .02 106 27. ·9a 6.4 163 337 75 .6 3.6 .7 

·112 13 .02 106 27 9a 6.1 163 337 76 .6 3.4 .7 
113 14 .04 107 2'7 98 . 5.9 163 339 '76 .6 3.4 .7 
112 12 .06 107 26 101 a.o 162 33a 79 .6· 3.4 -.4· 
112 13 .06 107 26 101 _7.0 159 340 7a ~5 3.1 .4 

13 0.05 102 26 93 6.1 15a 321 72 0.3 3.2. .0.5 

~ 

Dissolved solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion i'oot 

639 0.87 17,000 
633 .86 22,700 
622 .a5 .24;200 
603 .82 28,200 
578 .79 19,800 
57 a .79 11,aoo 

602 .82 10,900 
647 .as 12,300 
645 .88 10,000 
64a .88 10,000 

-646 .88 ;1.3,500 
729 .99 45,200 

735 1.00 45,600 
744 1.01 43,200 
744 1.01 49,300 
734 1.00 22,100 
735 1.00 18,aoo 
742 1.01 19,600 

:743 1.01 21,200 
752 1.02 21,100 
746 1.01 21,400 
744 1.01 20,300 
'743 1.01 19,000 
743 1.01 19,200 

746 1.01 19,aoo 
754 1.03 22,300 
749 1.02 22,300 
'752 1.02 22,700 
756 1.03 23~200 
752 1.02 22,500 

752 1.02 24,100 
.7.4a 1.02 23,800 
7.47 1.02 22,900 
'751 1.02 19,900 
755 1.03 19,400 

! 754 1.03 23,000 

-
7;!.2 0.97 22,p00 

'-" 

.. :-. 

Hardness 
.as CaCO:s 

Non-
Total carbon-

ate 

334 212 
325 20a 
322 20a 
314 200 
302 192 
302 192 

316 203 
330 214 
332 216 
339 222 
335 218 
3.72 .242 

373 240 
373 237 
373 237 
373 238 
369 234 
373 238 

373 23a 
373 236 
3.74 238 
370 234 
3'70 231 
373 236 

3'76 240 
376 240 
373 23a 
376 241 
376 . 240 
3a2 24a 

382 24a 
376 242 
•376 242 
37a 244 

. 374 241 
374 244 

362 232 

Per-
cent 

OD 
~ 

sodium 

.33 
32 
32 
31 
32 
31 

34 
35 
34 
34 
34 
36 

36 
. 37 
37 
36. 
36 
36 

36 
38 
36 
36 
36 
36 

36 
36 
37 
36 
37 
35 

35 
36 
36 
36 
36 
36 

35 



• 

COLORADO RIVER NEAR TOPOCK, ARIZ. 

Chemical analyses, in parts per million, August 1925 to September 1926 

Mean Sus- Specif'ic Mag- Po-
dis- pended conduct- Sili- Iron Cal- ne- So- tas·- Blear- Sul- Chlo- Fluo-

Date of collection charge matter ance ca (Fe) cium sium dium sium bonate fate ride ride 

(cfs) 
(per- (K X 1011 ( S102 ) (Ca) (Mg) (Na) (K) (HC03 ) ( so4 > (Cl) (F) 
cent) at 25°C.) 

Aug. 14-20, 1925 ----- 9, 9'/U 25 0.17· 103 30 113 161 -343 94 
Aug. 22-27 ----------- 10, 500 18 . 24 106 35 148 166 417 103 
Aug. 28, Sept. 3 ------ 18,900 12 . 22 143 39 159 199 530 108 Sept. 4-10 ___ ...; _______ 24,300 21 . 31 151 34 169 188 587 79 
Sept .. 11-17----------- 14,900 21 . 20 138 31 130 172 484 79 
Sept. 18-24----------- 18,600 19 .24 140 34 130 171 486 85 
Sept. 25, Oct. 1.------ 19,700 21 • 25 146 33 132 166 530 69 

Oct. 2-8 ------------- 15,700 17 .13 119 32 126 170 425 84 
Oct. 9-15 ------------ 22,300 13 .13 150 35 129 176 528 72 Oct. 16-22 _____ _. _____ 18,300 26 . 42 161 38 132 

I 
5. ~ 178 572 80 

Oct. 23-29 ----------- 14,100 24 . 41 114 30 102 7. 4 171 371 78 
Oct. 30, Nov. 5------- 11,800 22 . 38 103 31 108 5. € 178 342 86 
Nov. 6-12 ------------ 11,900 17 . 24 101 32 119 178 350 94 
Nov. 13-19----------- 10,800 16 . 20 102 31 133 187 357 96 
Nov. 20-26----------- 9,400 13 .16 104 37 121 192 361 105 
Nov. 27, Dec. 3 ------ 8,480 14 .14 102 38 132 8."' 203 365 116 

Dec. 4-10 ------------ 8,410 17 .10 107 41 139 11 211 379 127 
Dec. 11-17 ----------- 8,160 24 .11 110 42 149 12 210 399 132 
Dec. 18-24----------- 7,240 20 .11 108 43 158 8. ~ 210 416 134 
Dec. 25-29, 31 -------- 5, 980 18 . 20 111 37 165 11 221 387 142 
Ian. 1-7, 1926-------- 6, 750 18 .20 112 46 157 11 229 399 156 
Ian. 8-14 ------------ 6,810 16 .. 22 115 44 161 14 231 414 156 
Ian. 15 -------------- 6,360 -- -- -- -- -- - 227 413 145 
Ian. 16 -------------- 6,230 -- -- -- -- -- - 217 395 160 
Ian. 22, 24-28-------- 5, 560 20 .21 116 46 175 8. ~ "232 410 175 
Ian. 29, Feb. 4------- 5,300 21 . 23 115 46 182 9. 235 408 174 

Feb. 5-11 ------------ 5,740 17 .21 118 47 197 8."' 242 428 189 
Feb. 12-18----------- 6, 51C 21 .25 113 45 184 8. ~ 240 399 176 
Feb. 19-25----------- 6, 91C 15 . 22 111 43 175 224 390 164 
Feb. 26, Mar. 4------ 6, 61C 12 .18 110 42 179 223 402 158 
Mar. 5-11------------ 6, 42C 14 .16 111 44 176' 221 412 152 
Mar. 12, 14-16, 18 --- 8, 29( 21 .16 107 41 176 

I 
8.2 223 409 159 

Mar. 20-25 ---------- 10, 90C 19 . 20 98 38 154 8.~ 212 374 138 
Mar. 26, Apr. 1--7 --- 14.70( 18 .12 95 34 129 8.0 203 338 109 

• • 

Dissolved solids 
Ni- Bo- Parts Tons Tons 

trate 'rate per per per 
(N03) (803) mil- acre- day 

lion foot 
3.6 791 1. 08 21,300 
4.7 914 1. 24 25,900 
1.7 1, 090 1..48 ."55, 600 
1.2 1,140 1.54 74,400 
2.8 971 1. 32 39,000 

. 7 979 1. 33 49,100 
1.0 1,010 1. 38 53,800 

2.6 889 1. 21 37,700 
1.2 1,020 1. 38 61,000 
2.4 1,100 1.50 54, 500 
2.1 813 1.11 30,900 
4.9 791 1. 08 25,200 

. 5. 6 807 1.10 25,900 
2.9 830 1.13 24,200 
4.1 840 1.14 21,300 
4.7 881 1. 20 20,200 

8.9 934 1. 27 21,200 
11 983 1. 34 21,600 
4.7 995 1. 35 19,400 

11 991 1. 35 16,000 
14 1, 030 1.40 18,700 
13 1, 050 1. 42 19,200 

-- -- -- --
-- -- -- --

8.2 1, 070 1. 46 16,100 
6.9 1,080 1. 47 15,400 

8.6 1,130 1.54 17, 500 
16 1, 080 1. 47 19,000 
10 1,020 1. 39 . 19,000 
9.0 1,020 1. 39 18,200 
7 .. 4 1,020 1. 39 17,700 
1.6 1,030 1.40 23,100 
1.5 936 1. 27 27, 500. 
1.6 833 1.13 33,000 

Hardness 
as CaC03 

·Non-
Total carbon-

ate 
380 248 
408 272 
518 354 

. 517 363 
472 331 
490 350 
500· 364 

428 289 
518 374 
558 412 
408 268 
384 238 
384 238 
382 229 
412 254 
410 244 

436 262 
447 275 
446 274 
429 248 
468 281 
468 278 
-- --
-- --

478 288 
476 ..._284 

488 290 
467 270 
454 270 
447 264 
458 277 
436 253 
400 227 
377 210 

Per-
cent 

sodium 
39 
44 
40 
42 
37 
37 
36 

39 
35 
34 
35 
38 
40 
43 
39 
40 

40 
41 
43 
45 
41 
42 
--
--
44 
45 

. 46 
46 
46 
47 
46 
46 
45 
4?. 00 

w 



COLORADO RIVER NEAR TOPOCK, ARIZ.--continued 

Chemical analyses, in parts per million, August 1925 to September 1926--Continued 

Mean Sus- Speci.fic Mag- Po-
dis- pended conduct- Sili- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni-

Date of collection . charge matter ance ca (Fe) cium slum dium sium bonate fate ride ride trate 

(cfa) 
(per- (K X 1011 (Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) (S04) (Cl) (F) (N03 ) 
cent) at 2S°C.) 

Apr.· 2-8, 1926 ------- 15,100 13 0.24 82 ·3o 105 6.2 193 269 86 0.8 
Apr. 9-15------------ 19,300 14 . 23 74 29 121 6.7 181 302 86 1.4 
Ap·r. 16-22 ----------- 25,200 15 . 27 84 27 103 7.5 183 286 76 1.9 
Apr. 23-29----------- 40,400 8.2 .. 17 70 21 73 6.6 177 206 48 .0 
Apr. 30, May 6------- 50,900 8.0 .27 60 18 42 4.2 162 134 32 .0 
May 7-13 ------------ 60,100 9.4 .19 50 i3 40 5. 8 152 111 27 .0 
May 14-19------------ 43,900 19 .19 42 16 38 5.0 146 99 24 .0 
May 21"-27----·-------- 41,700 15 . 26 50 14 46 4.5 156 117 32 .4 
May 28, lune 3 ------- 74,500 21 . 26 50 15 35 4.3 140 114 23 . 5 

lune 4-10------------- 71,800 20 . 41 42 1.3 31 2.7 139 88 20 . 7 
lune 12, 14-17-----:---- 75,100 . 15 .27 43 9. 5 25 3.0 135 72 19 .6 
lune 18-24 ----------- 55,400 14 . 34 46 10 29 2.6 146 80 18 .6 
lune 25, luly 1 ------- 34,600 14 .25 48 12 39 1.9 143 91 30 . 5 
luly 2-8--'------------ 26,700 24 .24 48 13 42 3.5 134 109 36 .. 8 
luly 9-15------------- 26,800 10 .16 61 17 47 6.7 144 146 40 .6 luly 16-22.:, ___________ 29,300 17 . 21 67 18 70 5.9 149 196 52 .6 
1uly23-29------------ 16,~00 14 . 28 78 22 77 7.1 160 248 54 .6 
luly 30-Aug. 5 ------- 11,800 8.4 .17 78 23 87 6.4 165 231 74 . 9 

Aug. 6-12 ------------ 9,300 '"6.0 .14 89 26 102 8.2 167 285 90 .8 
Aug. 13-19 ----------- 10,400 7.4 .. 20 107 31 127 7.9 184 347 114 1.0 Aug. 20-26 _______ :_ ___ 9,440 17 . 31 137 36 157 8.3 207 486 113 1.9 
Aug. 27, Sept. 2 ------ 6,120 22 . 21 98 32 145 4.8 209 354 102 2.9 
Sept. 3-9----~-------- 5, 520 26 . 23 98 34 157 4.3 212 364 121 3.0 
Sept. 10-16 ---------- 4, 520 28 . 25 107 40 184 4.8 201 408 150 3.2 
Sept. 17-23---------~- 6,160 19 . 38 124 42 195 4.8 199 488 166 4.1 
Sept. 24-30----------- 5, 670 19 .25 129 46 200 6.4 217 538 144 .8 

Weighted Average 19, 150 -16 0.25 72 22 81 165 214 59 1.7 
-

• 

Dissolved solids 
Bo- Parts Tons Tons 
rate per per per 
(B03 ) mil- acre- day 

lion foot 

687 0.93 28,000 
724 . 98 37,700 
691 .94 47,000 
520 .71 54,200 
378 . 51 51,900 
331 . 45 53,600 
315 .43 37,300 
356 .48 40,000 
332 . 45 66,700 

286 . 39 55,400 
253 . 34 51,200 
272 . 37 40,600 
307 .42 28,600 
343 .47 24,700 
399 .54 28,800 
500 . 68 39, 500 
580 . 79 26,000 
590 .80 18,800 

689 .94 17,300 
833 1.13 23,400 

1,060 1.44 27,000 
864 1.18 14,300 
912 1. 24 13,600 

1,020 1. 39 12, 500 
1,140 1. 55 19,000 
1,190 1. 62 18,200 

546 0. 74 29,400 

• • 

Hardness 
as CaC03 

Non- Per-
Total carbon- cent 

ate sodium 

328 -170 40 
304 155 46 
320 170 40 
260 115 37 
224 90 29 
178 54 32 
171 52 32 
182 54 35 
186 72 28 

158 44 29 
146 36 27 
156 36 28 
170 52 33 
174 64 34 
222 104 31 
241 119 38 
285 154 36 
289 154 39 

329 192 39 
394 244 41 
490 320 - 41 
376 204 45 
384 211 47 
432 267 48 
482 319 46 
511 333 46 

270 135 39 

00 
~ 



Date of collection 

Oct. 
Oct. 
Oct. 
Nov. 
Nov . 
Nov. 

Dec. 
Dec. 
Dec. 
Jan. 
Jan. 
Jan. 

Feb. 
Feb. 
Feb. 
Mar. 
Mar. 
Mar. 

Apr. 
Apr. 
Apr. 
11ay 
May 
May 

June 
June 
June 
July 
July 
July 

Aug. 
Aug. 
Aut;. 
Sept 
Sept 
Sept 

Weigh 

1-1o; 1926 --------
11-20-------------
21-31-------------
1-10--------------
. 1-20--------------
~1-30--------------

1, 3-5, 7-10-------
11-20--------~----
21-28, 31 ---------
1-7, 9-10, 1927----
11-20-------------
21-31-------------

1-10--------------
11-19-------------
20-28-------------
1-10--------------
11-20-------------
21-31-------------

1-10--------------
11-20-------------
21-30-------------
~10---------------
1-20--------------
1-31--------------

1-10--------------
11-20-------------
21-30-------------
1-7' 9-10 ---------
11-20-------------
21-31-------------

1-10--------------
11-20-------------
21-31-------------
1-10-------------
11-20------------
21-30------------

ted avera;e 

• 

Mean 
dis-
c::harge 

(cfs) 

8,460 
8,060 
6,790 
5,490 
5,600 
5,800 

6,760 
8,350 
5,440 
3,890 
6,180 
7,370 

6,610 
8,840 

12,950 
11,700 
11,600 

9,510 

16,200 
25,000 
18,100 
4:,500 
53,200 
76,000 

53,800 
58,600 
65,000 
76,800 
39,700 
20,200 

18,100 
19,100 
11,900 
13,600 
62,000 
30,000 

23,'iOO 

• • 

COLORADO RIVER NEAR TOPOCK, ARIZ.--Continued 

Chemical analyses, in parts per million, water year October 1926 to September 1927 

Sus- Specif'ic Mag- Po- Dissolved solids 
pended ·conduct- Sill- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 
matter ance ca (Fe) cium slum dium slum bonate fate ride ride trate rate per per per 
(per- (K X 1011 (S102 ) (Ca) (Mg) (Na) (K) (HC03 ) (so ... ) ( Cl) (F)· {l;W.,) (803 ) mil- acre- day 
cent) at 25°C.) lion root 

15 0.25 125 33 232 8.7 242 514 154 5.1- -- l,210 1.64 27,500 
14 .15 148 48 211 9.6 217 620 150 4.2 -- J.,310 1.78 . 28,500 
15 .20 144 48 192 8.8 217 569 138 5.4 -- 1,230 1.67 22,500 
12 .15 127 48 180' 8.3 215 500 147 6.4 -- l,l40 1.54 16,800 
20 .22 132 49 193 14 228 507 174 11 -- 1,210 l.E5 18,300 
21 .18 131 51 200 9.2 233 510 171 13 -- 1,220 1'.66 19,100 

21 .22 124 49 192 4.6 224 497 169 18 -- 1,180 1.61 21,600 
24 .18 119 47 166 13 222 469 148 9.8 -- 1,100 1.50 24,900 
20 .17 122 44 177 ~5 203 '490 146 9.8 -- 1,120 1.53 16,500 
10 .17 122 49 188 9.0 244 448 178 6.2 -- 1,130 1.54 11,900 
16 .21 141 59 234 7.4 272 532 222 6.1 -- 1,350 1.84 22,500 
10 .20 124 50 175 6.4 253 405 182 5.7 -- 1,080 1.47 21,500 

17 .30 113 47 182 5.9 222 450 157 9.4 -- 1,090 1.48 19,400 
17 .27 119 46 161 p.o 229 422 168 6.0 -- 1,050 1.44 25,300 
15 .22- 104 34 160 9.6 212 361 134 2.7 -- 925 1.26 32,300 
22 .24 108 34 156 8.5 223 369 126 4.5 -- 938 1.28 29,600 
18 .20 111 37 1f,3 6.1 221 398 122 7.0 -- 961 1.31 30,100 
16 .16 107 38 157 6.6 222 393 120 5.5 -- 953 1.30 24,400 

18 .24 101 37 154 6.4 221 365 121 5.1 -- 917 1.25 40,100 
19 .12 78 26 96 5.1 201 238 66 2.4 -- 630 .86 42,500 
19 .20 69 23 80 6.4 183 205 62 2.6 -- 557 .76 27,200 
17 .18 63 19 59 4.6 172 154 44 1.9 -- 447 .61 58,400 
17 .24 46 14 34 4.8 146 91 24 2.2 -- 305 .42 43,800 
23 .22 47 12 26 5.9 149 81 21 . 7_ -- 290 .39 '59, 400 

19 -.19 45 11 31 6.1 135 81 18 1.0 -- 279 .38 40,500 
19 .19 46 12 31 6.1 128 90 23 .7 -- 291 .40 46,000 
17 .22 51 13 35 6.9 138 113 20 1.0 -- 325 .44 57,000 
19 .31 70 16 52 . 2.6 166 171 25 1.3 0.2 439 .60 90,900 
25 .·24 74 19 49 4.3 160 189 31 1.3 .2 472 .64 50,500 
20 .32 68 19 60 4.0 159 177 47 1.2 .4 475 .65 25,900 

19 .2J. 96 26 91 6.7 170 311 67 1.0 .3 702 .95 34,300 
18 .22 125 32 109 6.7 179 421 66 1.0 .8 867 1.18 44,600 
20 .22 111 28 105 5.8 174 350 77 3.0 .4 786 1.07 25,200 
23 .18 125 30 129 3.8 185 419 90 2.6 .e 914 1.24 33,500 
21 .52 169 40 144 6.6 20G 605 73 .8 .a 1,160 1.57 94,000 
17 .23 108 24 93 4.2 167 359 47 .7 .6 735 1.00 59,500 

19 0.24 83 23 82 5.9 172 249 58 2.3 -· 608 0.83 38,600 
--

Hardness 
as caco., 

Non'-
Total carbon-

ate 

448 249 
567 389 
557 379 
514 338 
531 344 
536 316 

511 328 
49.0 308 
486 319 
506 306 
5£4 372 
515 308 

476 294 
486 298 
40C· 226 
410 227 
429 248 
423 241 

404 223 
302 137 
266 116 
235 94 
172 53 
167 45 

158 47 
164 60 
181 68 
240 104 
262 132 
248 117 

346 207 
444 297 
392 250 
436 284 
586 422 
368 231 

302 160 

Per-
cent 

sodium 

52 
44 
42 
43 
43 
44 

45 
42 
43 
44 
46 
42 

45 
41 
46 
45 
43 
44 

45 
40 
39 
35 
49 
25 

29 
28 
29 
32 
28 
34 

36 
34 
36 
39 
34 
35 

37 
00 
(11 



Date of collection 

Oct. 
oct. 
Oct. 
Nov. 
Nov. 
Nov. 

Dec. 
Dec. 
Dec. 
Jan. 
Jan. 
Jan. 

Feb. 
Feb. 
Feb. 
Mar. 
Mar. 
Mar. 

Apr. 
Apr. 
Apr .• 
May 
May 
May 

June 
June 
June 
July 
July 
July 

Aug. 
Au:g. 
Aug. 
Sept 
Sept 
Sept 

Weigl}_ 

1-10, 1933 --------
11-20-------------
21-31-------------
1-10--------------
11-2rr-------------
21-30-------------

1-10--------------
11-20-------------
21-31--·-----------
1-10, 1934 --------
11-20-------------
21-31-------------

1-10--------------
11-20-----------~-
21-28-------------
1-10----:------·----
11-20-------------
21-31-------------

1-10--------------
11-20-------------
21-30-------------
-10-------------~-
1-20---------------
1-31-----------~--

1-10--------------
11-20-------------
a1-30-------------
1-10--------------
11-20-------------
~1-31-------------

L-10--------------
11-20-------------
a1-31-------------
1-10-------------
11-20------------
21-30----------~-

ted aver9Jl:.e· 

Mean 
dis-
charge 

(crs) 

7,230 
9,510 
5,850 
4,790 
5,430 
5,840 

6,960 
6,480 
5,820 
6,520 
6,210 
5,120 

5,760 
6,380 
6,570 
6,680 
5,830 
6,140 

5,760 
5,960 
9,290 

14,400 
19,700 
18,800 

17,200 
10,000 

5,190. 
3,150 
2,340 
1,900 

2,240 
1,840 
2,530 
5,130 
2,220 
2,020 

6;727 

• 

COLORADO RIVER NEAR TOPOCK, ARIZ.--Continued 

Chemical analyses, in parts per million, water,Year October 1933 to September 1934 

S\lS- Specific Mag- Po- Dissolved solids 
pended conduct- Sill- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons matter ance ca (Fe) cium slum dium slum bonate rate ride ride trate rate per. per per (per- (K X 1015 (Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) (so.> (C1) (F) (·N03 ) (B03) mil- acre- day cent) at 25°C.) lion root 

16 0,06 144 45 172 14 218 545 126 0.4 7.1 -- 1,180 1.60 22,980 16 .08 166 46 181 13 224 618 129 .5 3.6 -- 1,280 1.74 32,900 16 .07 152 46 186 9.9 220 570 142 .6 11 -- 1,240 1.69 19,620 14 .07 143 51 190 11 214 562 166 .4 9.4 - 1,250 1.70 16,190 13 .05 145 56 205 14 221 579 184 .2 9.6 -- 1,320 1.79 19,280 12 .05 144 58 209 12 228 606 182 .3 8.8 - 1,340 1.83 21,190 

13 .08 140 59 199 11 235 572 178 .2 8.2 - 1,300 1.76 24,350 13 .10 144 60 190 6.2 219 573 166 .2 7.5 0.8 1,270 1.72 22,180 13 .10 141 60 194 5:4 232. 552 176 .4 7.5 .8 1,260 1.72 19,860 13 .09 145 57 206 5.9 238 554 188 .2 7.3 1.0 1,290 1.76 22,780 13 .12 136 58 197 5.8 237 530 181 .2 7.7 .6 1,250 1.69 20,890 11 .12 128 57 193 5.6 241 489 178 .3 7.0 .5 1,190 1.62 16,420 

20 .05 128 54 212 4.6 246 487 201 .3 s.o ;3 1,240 1.68 19,220 16 .06 114 49 198 4.6 222 456 177 .3 5.4 .3 1,130 1.54 19,470 19 .05 120 49 197 5.0 235 457 179 .3 5.6 .4 1,150 1.56 20,360 17 .07 112 47 190 4.5 229 439 168 .3 5.8 .4 1,100 1.49 19,770 
18 .07 126 52 206 5.0 240 480 194 .4 5.8 .4 1,200 1.64 18,970 
16 .07 110 48 200 4.5 221 448 180 .4 4.7 .4 1,120 1.52 18,580 

16 .05 101 44 182 5.1 223 401 170 .2 3.4 .6 1,030 1.40 16,070 
17 .06 97 41 172 5.0 218 373 160 .3 3.4 .8 976 1.33 15,710 
17 .06 95 38 162 5.0 210 360 i48 .3 3.5 .8 932 1.27 23,380 
18 .07 74 27 106 4.5 176 250 88 .4 3.2 .4 658 .89 25,600 
16 .08 69 23 79 5.8 177 195 64 .2 4.0 .4 543 .74 28,900 
13 .06 61 17 54 5.1 168 139 46 .1 3.2 .2 421 .57 21,370 

12 .10 69 20 65 6.4 163 176 55 .2 3.2 .3 487 .66 22,620 . 
12 .08 68 20 77 5.0 152 195 64 .1 3.2 .7 519 .71 14,010 
15 .07 74 25 100 3.e 158 226 98 .2 3.4 .7 623 .85 8,730 
13 .os 83 30 130 3.5 169 272 140 .2 3.4 .7 758 1.03 6,450 
13 .04 95 37 166 5.6 162 348 183 .2 2.5 .3 930 1.26 5,880 
11 .06 89 44 202 5.4 133 411 217 .2 2.5 .5 1,050 1.43 5,380 

12 .12 114 46 236 6.6 168 471 259 .3 4.4 .8 1,230 1.68 7,450 
14 .16 160 56 267 6.6 ll95 670 256 .2 8.7 .9 1,540 2.09 7,630 
14 .14 170 58 282 9.1 203 7oo 267 .3 0 .7 1,610 2.19 11,000 
15 .16 205 61 282 9.0 24'7 796 245 .3 8.3 1.0 1,740 2.37 24,170 
14 .14 176 45 264 7.5 234 706 196 .3 8.9 .9 1,530 2.08 9,190 
15 .08 167 51 270 7.8 245 636 256 .3 4.7 .5 1,530 2.08 8,340 

15 0.08 110 40 155 6.7 204 402 137 0.3 5.4 0.5 972 1.32 17,700 

• • • 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

544 366 
604 420 
568 388 
566 391 
592 412 
598 411 

592 400 
606 426 
598 408 
596 402 
578 384 
554 356 

542 340 
486 304 
501 308 
473 286 
528 332 
472 291 

433 250 
410 232 
393 221 
296 152 
266 122 
222 84 

254 120 
252 127 
288 158 
330 192 
389 256 
403 294 

474 336 
630 470 
663 496 
762 569 
624 432 
626 426 

439 272 

Per-
cent 

sodium 

40 
39 
41 
42 
42 
43 

42 
40 
41 
43 
42 
43 

46 
47 
46 
46 
46 
48 

47 
47 
47 
43 
39 
34 

35 
39 
44 
46 
48 
52 

52 
48 
48 
44 

. 48 
48 

43 

00 
0) 



Date of collection 

Dec. 22, 1928-------
Jan. 30, 1929-------
Feb. 16-------------

Mar. 6--------------
Mar. 24-----~------
Apr. 18-------------

!'lay 20---------- ----
June 17-- ----------
July 14------·-- ------

Aug. 23·-------------
Aug. 21--- -· ·-- ------
Sept. 22------------

a Residue by evaporation. 
b Sum of constituents. 

• 

Mean Sus-
dis- pended 
charge matter 

(cf's) 
(per-
cent) 

21 
18 
19 

19 
19 
16 

16 
17 
14. 

87 
70 
19 

,, 

BILL WILLIAMS RIVER NEAR PLANET, ARIZ. 

Chemical analyses, in parts per million,_December 1928 to, September 1929. 

Specific Mag- Po-
conduct- Sili- Iron Cal- ne- So- tas- Bicar- Sul- Chlo0 Fluo- Ni- Bo-
ance ca (Fe) cium shim dium slum bonate rate ride ride trate rate 

(K X 106 (S102 ) (Ca) (Mg) (Na)· (K) (HC03 ) (S0 4 ) (Cl) (F) (N03 ) (803 ) 

at 25°C.) 

37 0.04 41 14 91 5.9 238 69 '74 1.2 0.7 
43 .05 42 14 92 5.4 241 50 73 1.1 .4 
32 .04 40 13 91 3.7 240 57 74 1.5 .7 

37 .08 36 13 94 4.5 22? 64 74 1.1 .e. 
35 .10 41 13 87 6.6 240 56 '?2 .9 --
-- .02 42 14 87 12 246 58 75 1-.3 .4 

38 .02 36 13 95 5.9 229 57 77 1.1 .4. 
36 .24 40 14 94 9.1. 243 60 Sl .4 .6 
43 .1'7 41 1.5 84 9.9 239 59 76 .4 .2 

34 .so 42 16 92 4.3 245 60 86 .8 .2 
24 .11 14{ 41 133 · lC 846 68 46 .1 1.5 
30 ~.6 42 17 63 9.9 241 7.9 75 .8 .3 

• c 

Dissolved solids a 
Parts Tons Tons · 
per per per 
mil- acre- day 
lion .foot 

b 450 0.61 26 
449 .61 22 

b 430 .58 22 

435 .59 22 
430 .58 22 
411 .56 18 

136 .59 19 
454 .62 21 
446 .61 17 

157 .52 107 
883 1.20 167 
368 .·50 19 

Hardness 
as CaCO;, 

Non-
Total carbon-

ate 

160 0 
162 0 
154 0 

144 0 
156 0 
162 0 

144 0 
158 0 
164 0· 

171 0 
528 0 
175 0 

Per-
cent 

sodium 

54 
54 
55 

58 
53 
52 

58 
55 
51 

53 
35 
42 

00 
...... 



BILL WILLIAMS RIVER NEAR PLANET, ARIZ.--Continued 

Chemical analyses, in parts per million, water year October 1929 to September 1930 

Mean Sus- Specii'ic Mag- Po-
dis- pended conduct- Sill- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo-

Date of collection charge matter ance ca (Fe) cium slum dium slum bonate fate ride ride trate rate 

(cfs) 
(per- (K X 108 (S102 ) (Ca) (Mg) (Na) (K). (HC03) {S04) {Cl) {F) {N03) {B03 ) 
cent)· at 25°C.) 

)ct. 23, 1929------- 16 30 0.06 46 17 72 4.6 248 56 58 1.1 0.3 
~ov. 17------------ 18 34 .08 43 14. 98 6.6 260 60 79 1.5 .4 
)ec. 21--~---~----- 19 35 .'J4 41 H 90 5.9 244 59 70 1.3 .3 
ran. 13, 1930-------- 18 27 .09 46 15 69 7.5 252 55 56 1.2 .4 
ran. 26----- -------- 18 27 .oe 42 15 91 7.5 246. 61 75 1. 'i .8 

~eb .• 9--------------- 17 22 .08 10 14 92 9.3 236 60 74 1.1 .6 
~eb. 23------------- Hl 30 .04 40 13 93 7.2 236 60 75 .6 .8 
1ar. 9----------~-- 16 28 .OG 10 14 90 4.8 238 G5 76 1.0 .7 
1ar. 20------------- 784 31 .12 41 12 31 5.8 190 32 24 .4 .7 
18'". 21------------ 412 HJ .12 42 11 30 4.6 192 29 22 .4 .::. 
far. 2:'5- ·--------- 82 . 31 .10 47 14 64 6.9 235 50 56 1.3 .7 

lpr. 26~----------- 11 24 .06 47 15 68 6.6 249 58 54 .9 .6 
rune 22------------- ].4 54 • 04 39 9 . 136 7.4 204 75 134 1.8 .2 
ru1y 20------------ 15 38 .04 41 13 97 6.6 242 61 81 2.4 ·.6 
ruly 21------------ 16 47 .22 60 22 100 6.6 427 11 73 5.-1 .2 
lug. 21------------- 12 44 .06 41 15 99 5.8 242 60 84 2.0 .8 
iept. 29---------- 17 33 .06 41 13 90 5.0 243 57 69 2.0 .9 

• 

Di!'..;olved solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion foot 

L!.J7 0.55 18 
464 .03 23 
436 .59 22 
401 .55 19. 
441 .60 21 

436 .59 20 
435 .59 21 
436 .59 HJ 
271 .37 574 
253 .34 281 
386 .52 85 

396 .54 12 
557 .76 21 
459 .62 19 
53.3 .73 23 

. 470 .64 15 
430 .58 20 

• 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

125 0 
.L35 0 
160 0 
176 ·0 
165 0 

158 0 
151 0 
158 0 
152 0 
150 0 
175 0 

179 0 
135 0 
156 0 
240 0 
164 0 
15.:' 0 

Per-
·cent 
sodium 

45 
55 
54 
45 
53 

54 
55 
55 
30 
2g 
43 

44 
67 
55 
47 
56 
55 

00 
00 



• .. 

BILL WILLIAMS RIVER NEAR PLANET, ARIZ.--Continued 

Chemical analyses, in parts per million, water year October 1930 to September 1931 

Mean Sus- Specific Mag- Po-
dis- pended conduct- Sill- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo-

Date of collection charge matter ance ca (Fe) cium slum dium slum bonate fate ride ride trate rate 

(era) (per- (K X 1015 (S102 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) ( Cl) · (F) (N03 ) (B03 ) 

cent) at 25°C.) 

lc t. 16, 1930---·---- 17 40 0.08 46 14 70 4.5 254 51 49 2.4 0.!? 
Tov. 16----··---------· 15 42 .06 41 15 83 8.0 236 5'7 68 1.7 .7 
fov. 22---~---------- 14 35 .08 45 15 88 6.1 249 58 72 2.1 .8 
)ec. 20-------------- 15 30 .('2 42 14 87 5.3 242 56 68 4.0 .6 
ran. 11, 1931-------- 16 29 .02 40 13 89 5.0 236 55 71 3.9 .7 

leb. 3----------- --- 14 26 .OE" 39 14 89 4.5 233 56 68 2.5 .5 
leb. 9--------------- 40 32 .10 50 15 82 5.6 268 54 62 5.5 .3 
leb. 16--------------- 2,470 23 .14 43 9 .c 20 3.5 120 20 12 3.6 .2 
leb. 17---- ----· ---- 926 23 .12 42. 9.6 28 3.5 178 27 20 2.9 .4 
leb. 26--·----------- 19 34 .08 45 13 89 4.6 245 56 71 2.8 .7 

lar. 17--------- --- 18 28 .08 41 13 61 5.3 227 44 41 2.3 .5 
lpr. 19--------------· 19 28 .06 40 -•13 96 5.1 228 58 80 9.0 .8 
.pr. 25-------------- 28 27 .14 57 14 83 5.1 287 55 61 6.0 .7 
,pr. 20------- · ------ 90 27 .52 54 15 74 5.1 347 5.9 52 .5 ·.4 
lay 23--------------- 18 34 .08 44 14 101 6.1 245 60 88 10 .8 

rt'~Y 17------- ·- ----- 15 38 .04 39 13 97 7.2 236 58 77 2.5 .3 
·uly 27---·- · --- -·--- 1] 40 .08 43 15 96 5.8 .246 59 82 2.5 .8 
.ub. 8-------------- 584 36 .02 45 11 60 7.7 228 41 46 2.B .2 
.ug. 21 ·-- ---·- ------ 56 28 .36 49 13 85 6.6 263 54 66 1.2 1.5 
.ept. 3-------------- 1,310 25 .06 55 13 34 4.8 286 8.2 19 .2 .2 

.~;; Q 

-· 
Dissolved soiids 

Parts Tons Tons 
per per per 
mil- acre- day 
lion .foot 

~02 0.55 18 
-132 .59 17 
144 .60 17. 
426 .56 17 
422 .57 18 

414 .56 16 
438 .• 60 47 
223 .30 1,490 
24~ .03 610 
4.36 .59 22 

347 .47 17 
441 .60 23 
450 .61 34. 
405 .S5 98 
178. .6~ 2~ 

448 .61 19 
465 .63 14 
362 .49 571 
433 .59 65 
301 .41 1,060 

Hardness 
as caco., 

Non-
Total carbon-

ate 

172 0 
164 0 

. 174 0 
162 0 

. 154 0 

155 0 
186 0 
144" 0 
144 0 
166 0 

156 0 
154 0 
200 0 
196 0 
168 0 

151 0 
169 0 
158 0 
176 0 
194 0 

Per-
cent 

sodium 

46 
51 
51 
53 
55 

55 
48 
23 
29 
53 

45 
57 
47 
4.4 
56 

57 
54 
44 
50 
27 

00 
(.0 



Date of collection 

D 
D 

F 
F 

!'! 

A 
A 

cc. 9' 1931---·------
ec. 12--------------
an. 7, 1932--· ------
an. 17--------------

eb. 4---------------
eb. 19--------------
ar. 23-----~--------
pr. 24--------------

ay 7----------------
ay 18---------------. 
uno 21--------------
uly 6---------------

ug. 8---------------
ug. 21· -----·---·-----

Mean Sus-
dis- pended 
charge matter 

(cfs) 
(per-
cent) 

20 
174 

99 
41 

233 
9,250 

77 
24 

19 
20 
17 
18 

17 ? 
18 

• 

BILL WILLIAMS RIVER NEAR PLANET, ARIZ .. --Continued 

Chemical analyses, in parts per million, December 1931 to August 1932 

Specific Mag- Po-
conduct- Sill- Iron Cal- ne- So- tas- Blear-· Sul- Chlo- Fluo- Ni-

ance ca (Fe) cium slum dium slum bonate fate ride ride trate 
(K X 1011 (Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) (N03) 
'at 25°C.) 

34 0.04 46 13 65 5.1 262 41 41 J .o 
18 .06 51 14 66 5.6 270 44 41 2.4 
25 .10 46 14 66 4.3 253 46 44 1.1 
26 .10 48 H 75 4.8 264 51 52 1..1 

28 ·.o6 45 14 54 5.8 257 44 38 2.0 
20 .22 ·26 6.1 19 2.9 126 15 8 l .o 
28 .06 46· 14 65 6.7 249 47 48 1.2 
25 .08 41 13 68 5.8 238 46 48 1.0 

31 .04 41 13 67 5.4 234 46 47 2.4 
29 .06 41 13 67 5.8 235 46 47 1.6 
34 .10 39 12 68 5.8 234 45 45 1.9 
33 .08 41 12 70 5.4 241 45 46 1.5 

32 .06 39 12 69 5.5 228 11 45 2.0 
34 ·.0!3 39 12 68 6.2 230 45 ~4 1.6 

Dissolved solids 
Bo- Parts Tons Tons 
rate per per. per 
(B03) mil- acre- day 

lion .foot 

0.9 m5 0.51 20.2· 
.4 378 .51 178 
.4 371 .50 99.2 
.3 402 .55 44.5 

.6 368 .50 232 

.4 160 .22 4,000 

.5 379 .52 78.8 

.3 355 .50 23.7 

.7 368 .50 18.9 

.4 356 .50 19.8 

.7 36G .50 16.8 

.6 373 .51 18.1 

.3 361 .49 16.6 

.3 363 .49 17.6 

-~ '( 

Hardness 
as CaCO;, 

Non-
Total· carbon-

ate 

168 0 
185 0 
172 0 
178 0 

172 0 
90 0 

172 0 
156. 0 

156 0 
15G 0 
147 0 
152 0 

147 0 
147 0 

Per-
cent 

sodium 

45 
43 
45 
47 

44 
31 
44 
48 

47 
47 
4<J 
49 

49 
49· 

~ 
0 



• ,_ 

BILL WILLIAMS RIVER NEAR PLANET, ARIZ. --Continued 

Chemical analyses, in parts per million, water year October 1932 to September 1933 
Mean Sus- Specific Mag- Po-
dis- pended C<?nduct- Sill- Iron C'll- ne- So-· tas- Blear- Sul- Chlo- Fluo- Ni- Bo-

Date of ~ollection charge matter ance ca (Fe) cium slum dium slum bonate fate ride ride trate rate 

(cfs) 
(per- (K X 108 (S102 ) (Ca) (Mg) (Na) (K) (HC03 ) (so4) (Cl) (F) (N03) (B03) 
cent) at 25°C.) 

)ct. 1, 1932--------- 20 27 0.08 42 12 66 5.0 234 44 44 -- 2.3 0.4 
)ct. 18-------··-·-- --- 19 33 .C8 45 14 95 4.5 246 59 78 -- 2.0 .4 
~.;ov. 6------·--·--- --·· 22 37 .01 42 11 94 6.6 242 60 76 -- 1.0 .5 
Tov. 25----------· - 24 35 .01 42 J.2 68 5.9 239 44 44 -- 2.3 .4 
)ec. 6- ·-------------- '21 34 .en 43 14 87 6.2 . 240 55 70 1.3 1.6 .5 
)ec. 21--·--:----- ------ 21 . 29 .06 43 12 68 5.8 233 40 46 -- 2.0 .6 

Tan. 9, 1933~-------- 21 29 .06 42 13 87 6.4 233 58 69 -- 1.8 .8 
Tan. 20-------------- 22 27 .11 42 12 63 6.1 228 47 44 -- L6 .5 
~eb. 0--------------- 21 26 .08 42 12 sa 5.3 233 45 46 -- 1.9 .3 
~eb. 21-~------------ 19 25 .10 41 12 67 5.9 233 44 44 -- 2.2 .2 
1ar. 5--------------- 49 42 .12 51 16 64. 7.7 279 45 45 -- 1.5 .5 
1ar . 22- ------------- 18 30 ~11 41 12 62 7.0 234 44 42 -- 3.6 .5 

lp:::-. 4---------------- 16 38 .09 41 12 61 7.0 233 44 42 -- 3.() .5 
~pr. 19--- ·----------- 17 32 .07 41 12 60 6.2 233 44 41 -- 3.5 .5 
1ay 9--------------- 15 27 .12 40 13 69 5.3 229 46 48 1.2 3.3 .5 
lay 18-----------·---- 18 31 .06 40 13 81 3.5 233 53 60 1.5 1.3 .8 
rune 1---------------- 17 31 .08 42 13 77 4.2 240 48 50 1.6 1.8 .5 
r•.me 20--- - -------- -· 15 32 .08 40 . 12 95 5.1 232 56 64 1.6 1.6 .7 

ru1 y 1------------- -- 15 42 .04 41 13 79 5.9 240 52 58 1.6 2.2 .5 
ru1y 18------------- 14 33 .06 38. 12 68 6.9 22? 46 44 1.6 2.9 .3 
lUg • 2-- ·--- -- ----·--- · 14 39 .07 39 12 67 5.9 227 42 43 1.4 2.9 .3 
.ug. 17----·---------- 13 35 .06 38 12 66 6.4 227 43 42 1.1 2.6 .3 
~ept. 4--------------- 14 32 .04 40 14 7\:l 4.8 233 51 55 1.3 1.8 .4 
~ept. 19...,.------------ 12 32 .16 43 14 88 5.6 242 57 68 1.8 2.1 .6 

• ~ 

Dissolved solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion foot 

358 0.49 19.3 
452 .61 23.2 
450 .<:>1 26.? 
371 .50 24.0 
429 .58 24.3 
369 .50 20.9 

421 .57 23.9 
355 .48 21.1 
361 .49 20.5 
356 .48 18.3 
410 .56 54.2 
357 .49 17.4 

364 .50 15.7 
355 .48 16.3 
365 .50 .14.8 
398 .54 19.3 
385 .52 17.7 
410 .56 16.6 

411 .56 15.6 
363 .49 13.? 
364 .so 13.8 
357 .49 12.5 
392 .53 14 .• 8 
431 .sg· 14.0 

Hardness 
as caco3· 

Non-
Total carbon-

ate 

154 0 
170 0 
162 0 
154 0 
165 0 
15'/ 0 

158 0 
154 0 
154 --
152 -
194 0 
152 0 

152 0 
152 0 
154 0 
154 0 
158 0 
150 0 

156 --
144 0 
147 0 
144 0 
158 0 
165 0 

Per-
cent 

sodhmi 

47 
54 
55 
48 
52 
47 

53 
46 
48 
48 
41 
46 

45 
45 
48 
53 
51 
54 

51 
49 
48 
49 
51 
53 

co .... 



BILL WILLIAMS RIVER NEAR PLANET, ARIZ.--Continued 

Chemical analyses, in parts per million, water year October 1933 to September 1934 

Sus- Specif'ic Mag- Po- Dissolved solids Mean 
dis- pended conduct- _Sili- Iron Cal- ne- So- tas- Bicar- Sul- Chlo- Fluo..:. Ni- Bo- Parts Tons Tons Date or collection charge matter ance ca (Fe) cium slum dium slum bonate fate ride ride trate rate per per per 
(cfs) 

(per- (K X 1011 (Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) (S04) (Cl) (F) (N03 ) (B03 ) mil- acre- day cent) at 25°C.) lion foot 
Oct. 4,.1933--------- 14 35 0.12 43 13 96 :3.3 242 63 84 1.9 0.5 c.s ·~62 0.53 17.5 Oct. 18----------- --- 13 32 .12 42 15 77 8.0 237 56 56 1.!:3 1.0 .7 404 .55 14.2 ·~ov. 2-------------- 13 30 .12 41 14 76 7.7 238 64 56 -1.4 .6 .8 407 .55 14.3 'lov. 16------------ 13 -- -- -- -- -- 230 50 57 ·-- -- -- 412 .56 14.5 )ec. 1--------------- 13 -- --- -- -- -- --- 240 61 57 -- - ·-- 4:?.4 .58 14.9 

Tan. 4, 1934--------- 13 --· -- -- -- -- -- 223 42 38 -- -- -- 355 .48 12.5 ?e b. 2---------- · ·--~- 13 26 .02 41 13 82 7.9 237 53 58 1.3 2.9 .5 402 .55 14.1 'far. 1--------------- 13 24 .02 :'i6 13 82 8.2 225 53 59 1.3 2.9 .5 390 .!)3 13 .'/ lpr. 4--------------- 13 35 .0\) 40 12 76 12 238 51 61 1.3 1.3 .4 407 .55 11.3 1ay 3-------------- 11 33 ,14 39 11 68 8.7 232 41 43 1.1 5.5 • 5 365 . .50 10.8 

rune 5--------------- 11 33. .14 .-:o 12 82 3.9 238 51 53 1.4 1.1 .6 408 .55 12.1 ruly 6--------------- 9 38 .04- 40 12 64 6.7 238 42 38 .8 . 2.8 .2 362 .49 8.8 lug. 3---------------- 10 37 • 04 34 13 82 ?.0 218 . 54 59 ·1.4 1.3. .3 396 .54 10.7 )cpt. 11------------- ;to 36 .06 43 13 us '7.5 241 45 48 1.1 2.6 A 383 .52 10.3 

• • ( 

Hardness 
as caco., 

Non-
Total carbon-

ate 

161 0 
loG 0 
160 0 
- --

-- --

-- --
156 0 
144 0 
150 0 
142 0 

J.50 0 
150 0 
l~iJ () 

161 --

Per-
cent 

sodium 

55 
49 
49 
--
--
--
!)2 
54 
50 
49 

53 
47 
55 
15 

~ 

"' 
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BILL WILLIAMS RIVER NEAR PLANET, ARIZ.--Continued 

Chemical analyses, in parts per.million, water year October 1934 to September 1935 

Mean Sus- Specific Mag- Po- Dissolved solids 
dis- pended conduct- .Sili- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 

Date of collection charge matter ance ca (Fe) cium sium dium slum bonate fate ride ride trate rate per per per 
(cfs) (per- .(K X 108 (S102 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) (N03 ) (B03 ) mil- acre- ··day 

cent) at 25°C.) lion root 
>ct. 10, 1934 ------- 9 37 0.10 42 12 69 7.4 241 45 48 1.1 2.6 0.4 . 383 0.52 9.3 
Iov. .:3--------------- 10 33 .07 40 12 66 5.4 2~6 45 40 .9 2.7 .6 364 .50 9.9 
Jec. 10-------------- 10 33 .0? 41 13 65 5.1 231 46 30 1.0 2.2 .6 360 .49 9.7 
ran. 12, 1935-------- 69 31 .10 43 13 67 5.9 236 49 43 1.0 :?·0 .E 372 .51 70 
1eb. 8--------------- 7 ,1?.0 29 .09· 39 8.6 20 5.3 178 17 9.0 .8 .7 .1 217 .30 4,230 
lar. 4--------------- 837 30 .04. 48 11 51 6.7 241 39 29 l.l 2.6 .2 337 .46 762 

lay 23-:-------------- 25 42 .06 46 15 65 9.6 243 45 48 1.1 1.1 .7 393 .53 26 
rune 27------------- 21 32 .04 44 14 56 10 233 50 [,3 1.1 .8 .6 386 .52 22 
fu1y 2•1-------------- 20 41 .02 42 ).4 76 6.1 246 52 53 1.3 2.8 .5 409 .56 22 
,ug. 28--------------- 20 39 .04 44 14 81 6.::0: 247 59 61 1.3 1.4 .5 429 .58 23 
~ept. 27----------- 111 32 .62 59 18 54 5.3 355 11 46 1.2 , .5 412 .56 123 

1-

Hardness 
as CaC03 

Non-
Total carbon-

ate 

154 0 
150 0 
156 0 
161 0 
13z, 0 
165 0 

f76· 0 
168 0 
162 0 
168 0 
221 0 

Per-
cent 

sodium 

48 
48 
46 
46 
24 
39 

43 
44 
49 
50 
38 

co 
w 



BILL WILLIAMS RIVER NEAR PLANET, ARIZ. --Continued 

Che~ical analyses; in parts·per million, water year October 19~5 to September 1936 

Mean Sus- Specif'ic Mag- Po-
dis- pended conduct- .Sili- Iron Cal- ne- So- tas- Bicar- Sul- Chlo- Fluo- Hi- Bo-

Date of collection charge matter ance ca (Fe) cium sium dium sium bonate fate ride ride trate rate 

(cfs) 
(per- (K X lOD (S10e) .. (Ca) (Mg) (Na) (K) (.HC03 ) (so.> (Cl) (f) {N03 ) (B03 ) 
cent) at 25°C.) 

Dct. 25, 1935-------- 18 -- 34 .02 45 15 77 4.8 245 57 56 1.5 1.8 0.4 
~ov. 26--~----------- 19 -- 36 .02· 45 15 77 5.8 245 55 56 1.2 1.8 .4 
Dec. 26-------------- 18 -- 32 .02 44 14 68 5.8 239 49 47 1.0 3.1 .4 
li'eb. 26, 1936--------- 17 -- 37 .12 43 14 63 11 243 45 44 .9 3.3 .6 
~ar. 28--~----------- 16 -- 36 .06 43 14 63 11 244 45 43 1.0 3·.6 .6 
!l.pr. 30---------:_ __ 15 -- 35 .03 43 14 ~4 ll 244 44 45 1.0 3.3 .5 

~ay 29--------------- 13 -- 34 .05 42 14 64 12 241 44 45 1.3 4.5 .5 
rune 27-----~-------- 13 62.6 24 - 39 14 68 239 32 46 2.6 1.2 --
July 29-------------- 288 70.1 38 -- 67 12 84 411 .4.6 32 4.0 "1.1 --
!l.ug. 29-------------- 23 61.0 22 - 43 15 68 248 44 42 2.8 1.4 --
3ept. 23----------- 30. 60.5 26 - 44 15 63 238 44 . 43 2.4 1.9 --

~· ~ 

Dissolved solids 
Parts Tons Tons 
per per per 
mil- acre- ·day 
lion foot 

413 0.56 20.1 
414 .56 2L2 
382 .52 18.6 
381 .52 17.5 
380 .52 16.4 
381 .52 15.4 

380 .52 13.3 
344 .• 47. 12.1 
445 .61 346 
360 .49 22.4 
356 .48 30.8 

~· ((_ 

Hardness 
as CaC03 

Non-
Total carbon·-

ate 

174 0 
174 0 
168 0 
165 0 
165 0 
165 0 

162 0 
155 0 
216 0 
169 0 
172 0 

Per-
cent 

sodium 

48 
48 
46 
43 
43 
44 

44 
49 
46 
47 
45 

c.o 
~ 



Date of collection 

N 
D 

M 
M 

A 
M 

J 
A 
s 

ct. 29, 1936---------
ov. 24---------------
e c • 23---------------
an. 29, 1937---------
ar. 2----------------
ar. 26--------------

pr. a9--------------
ay 28----------- -----
Llile 25-------------
Llly 28---------------
Llg. 31---------------
ept. 30-------------

• 

Mean 
dis-
charge 

(cfs) 

14 
16 
18 
17 

166 
215 

22 
24 
18 
21 
18 
17 

,, 

BlLL WILLIAMS RIVER NEAR PLANET, ARIZ.--Continued 

Chemical analyses, in parts per million, water year October 1936 to September 1937 

Sus- Specific Mag- Po-
pended conduct- Sili- Iron Cal- ne- So- tas- Blear- Sul- Chlo- P1uo- Ni- Bo-
matter ance ca (Fe) cium sium dium sium bonate fate ride ride trate rate 
(per- (K X 105 (Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F)- (N03 ) (B03 ) 
cent) at 25°C.) 

60.0 19 .06 43 14 66 i 7.4 247 41 44 1.2 4.0 0.2 
64.5 -- -- 44 16 66 244 51 48 -- -- --
58.6 16 .08 43 14 64 I ~~2 241 42 43 1.4 5.5 .2· 
-- -- -- -- -- -- 245 -- -- -- -- --
-- -- -- 62 22 75 271 76 . 76 -- -- --
-- -- -- 58 23 106 287 92 98 -- -- --

I -- -- -- 47 19 81 252 63 71 -- -- ---
-- -- -- -- -- -- I -- 255 -- -- -- -- --
-- -- -- -- -- -- 257 -- -- -- -- --
-- -- -- -- -- -- 256 -- -- -- -- --
70.0 -- -- 44 14 80 245 53 61 -- -- --
69.6 -- -- 45 14 82 251 54 61 -- --

~ G 

Dissolved solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion foot 

361 0.49 13.6 
380 .52 16.4 
355 .48 17.3 
378 .51 17.4 
506 .69 227 
569 .77 330 

455 .62 27 
449 .61 29.1 
451 .61 21.9 
448 .61 25.4 
440 .60 21.4 
437 .59 20.1 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

165 0 
176 0 
165 0 
-- --
245 23 
239 4 

196 0 
-- --
-- --
-- --
168 0 
170 0 

Per-
cent 

sodium 

45 
45 
44 
--
40 
49 

47 
--
--
--
51 
51 

~ 
(J1 



Date of collection 

0 
N, 
De 
J. 
F 

Ma 
Ap 
Ma 
J· 
J 
J· 

A 
.s 

t. 22, 1937--------
v. 2&--------------
c. 31--------------
n 29, 1938---------
b. 28--------------

r. 24--------------
r. 20------------~-
y 18---------------
ne 4---------------
ly 7---------------
ly 20--------------

g. 19--------------
pt. 14-------------

~ Residue on evaporation. 

Mean 
dis-
charge 

(cfs) 

19 
17 
19 
:7 
21 

27 
24 
i5 
16 
19 
17 

14 
16 

b Sum of reported constituents. 

• 

BILL WILLIAMS RIVER NEAR PLANET, ARIZ.--Continued 

Chemical analyses, in parts per million, water year October 1937 to September 1938 

Sus- Specific Mag- Po-
pended conduct- Sili- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo-
matter ance ca (Fe) cium slum dium sium bonate fate ride ride trate rate 
(per- (K X 1011 (S102) (Ca) (Mg) (Na) (K) (ijCO.,) (S04 ) (Cl) (F) (NO.,) (B005 ) 
cent) at 25°C.) 

70.4 45 14 82 248 56 61 
67.7 44 14 78 215 53 f•B 
67.6 44 15 83 260 51 61 
67.2 43 14 84 256 53 !')9 
66.4 43 14 80 249 52 58 

;_;7 .2 46 15 80 26f> 47 59 
66.0 ?5 15 80 269 49 55 
65.6 44 14 78 255 51 54 
7!3.8 41 15 104 259 G3 80 
65.0 42 14 79 246 51 57 
69.1 44 16 78 239 58 63 

60.8 10 14 69 242 44 45 
60.3 .;t.2 13 69 244 43 4"'· 

Dissolved solids 
Parts Tons Tons 
per per per 
mil- acre- day 
lion .foot 
a 458 0.62 23 
a440 .60 20 
b382 .52 20 
b379 .52 18 
b370 .59 21. 

b37a .51 27 
b376 .51 24 
b367 .30 15 
b431 .59 19 
b364 .50 19 
b377 .51 17 

b331 .45 12 
b 332 .45 14 

... ((_ 

Hardness 
as caco., 

Non-. 
Total caw-bon-

ate 

170 o. 
160 0 
172 0 
165 0 
165 0 

176 0 
174 0 
168 0 
164 0 
lf)2 0 
176 0 

·158 0 
158 0 

Per-
cent 

sodium 

51 
50 
51 
53 
51 

50 
50 
50 
.58 
51 
49 

4v 
49 

<.D 
O'l 



Mean 
dis-

Date of collection I charge 

(cfs) 

Oct. 23, 1938-------- 1.') 

Nov. 22-------------- 16 
Dec. 16-------------- 17 
Jan. 18, 1939-------- 17 
Feb. 16-------------- 18 
Mar. 16-------------- 18 

Apr. 24--------· ----- 15 
June 3·-·--· -·---'------- 13 
July 5--------------- 13 
July 19-------------- 12 
Aug. 18-------------- 11 
Sept. 9--------~--~-- 1,020 

a Sum of reported constituents. 

b Residue by evaporation. 

• t 

BILL WILLIAMS RIVER NEAR PLANET, ARIZ.--Continued 

Chemical analyses, in parts per million, water year October 1938 to September 1939 

Sus- Specific Mag- Po-
pended conduct- 3111- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo-
matter ance ca ·(Fe) cium sium dium sium bonate fate ride ride trate rate 
(per- (K X lOD (3102 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) (N03 ) (B03) 
cent) at 25°C.) 

61.1 41 14 66 211 44 42 
60.] 41 15 63 242 42 41 
o1.e 42 14 68 251 45· 41 
57.7 41 15 78 243 55 55 
57.9 39 15 63 2-10 11 40 
58.1 40 14 65 243 42 40 

58.5 -·- -- -- -·- 251 -- 39 
64.0 --~ -- -·- -- 241 -- 54 
6.2.9 -- -- -- --- 233 .. 54 
58.?, -- - -- -- 246 -- 40 
57.0 -- -- -- -- 241 -- 39 
69.7 --. -- -- -- 2fi3 -- 61 

~ c 

Dissolved solids Hardness 

Pa·rts Tons Tons 
as CaCO;) 

per per per Non-
mil- acre- day Total carbon-
lion foot ate 

a326 0.44 13 160 0 
a321 .44 14 164 0 
a334 .45 15 162 0 
a366 .50 17 "164 0 
b363 .49 17 ' 159 0 
b~63 .49 17 158. 0 

b371 .50 15 
b400 .54 14 
b396 .54 14 
b36Q .49 12 
b356 .48 10 
b428 .50 1,170 

Per-
cent 

sodium 

47 
45 
-48 
51 
46 
47 

tO 
..:! 



Mean Sus-
dis- pended 

Date or co11ectio~ I charge matter. 

(cfs) (per-
cent) 

Oct. 20, 1939-------- 30 
Nov. 16------------- 22 
Dec. 22-------------- 27 
Jan. 2J, 1940-------- 2r/ 
Feb. 4-------------- 1,250 

l'!ar. 21----------- 29 
Apr. 19--- --------- 2e 
May 19-~------------- 23 
June 21-··-.-- · ·---- 22 
July 18-·----- ----- 20 
Aug. 21-· ---··- --·- --· 25 

a Residue by evaporation. 

·' 

BILL WILLIAMS RivER NEAR PLANET, ARIZ.--Continued 

Chemical a~alyses, in parts per million, October 1939 to August 1940 

SpecHic I I I I Hag- I ro-conduct- Sill- Iron Cal- ne- So- tas-IBicar-1 Sul-IChlo-rluo-1 Ni·-
ance ca (Fe) cium sium dium sium bonate fate ride ride trate 

(K X 1011 (Si02 ) (Ca) (Mg) (Na) (K) {HC03 ) (S0 4 ) (Cl) (F) (N03 ) 
at 25°C.) 

69.4 256 60 
68.5 253 58 
59.3 237 41 
75.2 267 $9 
53.0 261 .26 

66.5 225 57 
61.4 224 4,8 
61.4 233 46 
64.5 237 53 
63.9 234 54 
73.1 I 273 63 

Dissolved solidsa 
Bo- Parts Tons Tons 
rate per per per 
(B03) mil- acre- day 

lion root 

423 0.58 34 
415 .56 24 

-M ( 

Hardness 
as CaC03 

Total 
Per-
cent 

sodium 

co 
00 



i) f 

GILA RIVER NEAR CALVA, ARIZ. 

Chemical analyses, in parts per million, August to September 1937 

Mean Sus- Specific Mag- Po-
dis- pended conduct- Sili- Iron Cal- ne- So- tas- Bicar- Sul- Chlo- Fluo-

Date of collection charge matter ance ca (Fe) cium sium dium sium bonate fate ride ride 

(crs) 
(per- (K X 106 (Si02 ) (Ca) (Mg) (Na) (K) (HC03 ) (S0 4 ) (Cl) (F) 
cent) at 25°C.) 

Aug. 6-10, 1937------ 40.0 382 170 47 576 329 230 965 
Aug. 11-19---------- 18.6 348 159 42 519 279 257 852 
Aug. 21-22, 24-31----- 35.2 2.70 124 31 391 298 213 582 
Sept. 1-10.----------- 6 445 192 53 669 283 381 1,080 
Sept. 11-20---------- 284 116 77 17 132 294 64 172 
Sept. 21-30---------- 267 175 96 2~-- 233 282 123 338 

L_ L__ -- --

a Sum of reported constituents. 

SAN CARLOS RIVER NEAR PERIDOT, ARIZ. 

Chemical analyses, in parts per million, Augus~ to September 1937 

Mear. Sus- Specif'ic Mag- Po-
dis- pended conduct- Sili- Iron Cal- ne- So- tas- Bicar- Sul- Chlo- Flue-

Date of collection charge matter ance ca (Fe) cium sium dium shun bonate rate ride ride 

(crs) 
(pe·r- (K X 106 ( Si02 ) (Ca) (Mg) {Na) (K) (EC03 ) (S0 4 ) (Cl) (F) 
cent) at 25°C.) 

Aug. 1-10, 1937------ 79 70:8 52 19 78 262 24 98 
Aug. 11-20---------- 40.2 69.9 55 17 73 266 20 91 
Aug. 21-31---------- 27.3 77.8 61 18 78 289 18 99 
Sept. 1-10.---------- 7.8 90.2 61 22 100 311 23 129 
Sept. 11-20---------- 13.3 86.6 57 20 97 291 21 124 
Sept. 21-30 --------- 4.5 92.8 58 21_._ 97 300 20 125 

a Sum of reported constituents. 

~ ( 

Dissolved solidsa 
Ni- Bo- Parts Tons Tons 

trate rate per per per 
(N03 ) ( E03 ) mil- acre- day 

lion foot 
a2, 150 2.92 232 
a1,970 2.68 99 
~1, 490 2.03 142 
~2,510 3.41 41 

a607 . 83 465 
a951 1. 29 686 

Dissolved solidsa 
Ni- Bo- Parts Tons Tons 

trate rate per per per 
(N03) ( E03 ) mil- acre- day 

lion foot 

a400 0. 54 85 
a387 . 53 42 
a416 . 57 31 
a488 .66 10 
a462 . 63 17 
a469 .64 6 

Hardness 
as CaC03 

Non-
Total carbon-

ate 
618 348 
570 340 
437 193 
697 465 
262 21 
330 99 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

208 0 
207 0 
226 0 
243 0 
224 0 
231 0 

Per-
cent 

sodium 
67 
66 
66 
68 
52 
61 

Per-
cent 

sodium 

45 
44 
43 
47 
48 
48 

CD 
CD 



Mean 
dis-

~ate of collection charge 

(cfs) 

Aug. 1-10, 1937------ 1,108 
Aug. 11~20---------- 810 
Aug. 21-26, 31------- 292 
Sept. 1-4, 6-9------- 478 
Sept. 11-20 --------- 424 
Sept. 21-30 ---------. 461 

a Sum of reported constituents. 

~ate of collection 

Mear. 
dls,
charge 

(cfs) 

Sus-· 
pended 
matte!' 
(per-
cent) 

Sus
pended 
~!!tte!" 

(per-
cent) 

GILA RIVER BELOW COOLIDGE DAM, ARIZ. 

Chemical analyses, in parts per million,. August .to September 1937 

- - .. . 1- --1 -------· 
Specific r.ag- Po- Dis·solved solids a Hardness 

conduct- ~ Sill- Iron I Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 
as CaC03 

ance cc. (Fe) ::!um slum dium slum bonate fate ride ride trate rate per per per Non-
(K x 10

6 
(Si02 ) I (Ca) I (Mg) (Na) (K) (HC0 3 ) {S04 ) (Cl) (F) {N03 ) (E03 ) mil- acre- day Total carbon-

at 25°C.) . lion foot ate 
------ -·----- --- ------- 1--- ·-

96.8 52 15 121 187 67 162 a510 0.69 1, 526 192 36 
98.0 47 15 129 171 64 180 a519 .71 1,135 179 39 
99.1 47 15 132 177 69 176 a526 . 72 415 179 34 

100 46 11 145 168 72 187 a544 .74 702 160 22 
102 48 16 133 170 73 184 a538 .73 616 186 46 
101 45 16 138 169 70 190 a542 . 74 674 178 40 _.__ ___ 

GILA RIVER AT GILLESPIE DAM, ARIZ. 

Hardness 
as CaC~ 

(K x 10 (Si02) .{Ca) {Mg) {Na) {K) {EC03 ) {S04) {Cl) {F) {NO.,) (EO.,) mil- acre- day ITotall• 
:n

'::arbon-'
;e at 25oc.) lion foot · at 

s~~~Ei. -:,1:~~~:: j:'~:••t~~~~:~r ;:, ::rua::,~ 9 2

c~~- :::0~ 
9 
::_ Bo=--~;:·0~::: so~~:: 

ance 
6 

co. (Fe) I ::ium sium dium slum bonate fate ride ride trate rate per per per 1 1 N<• 

---------+-----+---+---- -------. ----·-- ------------ --------·- ---···- --1------ f--·-- .. 

Per-
cent 

sodium 

58 
61 
62 
66 
61 
63 

Feb. 27, 1926 -------_ 37 28 0. 09 . 162 71 753 312 408 1,170 5. 2 2, 750 3. 74 275 696 441 70 
Apr. 16------------ 3, 460 22 · . 24 66 23 136 8. 5 194 101 220 1. 3 674 . 92 6, 300 259 100 54 
Dec. 12------------ 1, 240 28 . 15 102 36 290 11 259 185 463 . 7 1, 240 -1.69 4, 160 402 190 62 
Jan. 17, 1927 --.----- 360 21 .18 152 62 632 12 304 315 862 14 2,120 2. 88 2, 060 634 386 65 
June 25------------ 0 37 . 22 149 80 766. 12 140 471 1, 280 1. 6 2, 860 3. 89 -- 701 586 71 

~: l. • ( 

.... 
0 
0 
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COLORADO RIVER AT YUMA, ARIZ. 

Chemical analyses, in parts per million, water year October 1926 to September 1927 

Mean Sus- Specif.ic Mag- Po- Dissolved solids 
dis- pended conduct- .SUi- Iron Cal- ne- so- tas- Bicar- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 

-Date or collection charge matter ance ca (fe) ChilD slum dium sium bonate fate ride ride trate rate per 
(per- (K X 106 (S102 ) (Ca) (Mg) (Na) (K) (HC03) (so .. > (C1) (F) (N03) (B03) 

per per 

(era) mil- acre- day 
cent) at 25°C.) lion ·root 

Oct. 1-10, 1926-~--- 9,810 21 0.33 131 39 224 9.8 227 486 210 2.4 - 1,240 1.68- 32,'i00 
Oct. 11-20--------- -8,690 17 .17 135 38 213 8.5 216 506 187 2.3 -- 1,210 1.65 28,400 
Oct. 2i~22, 25-31--- 5,570 24 .20 148 48 196 8.2 205 579 170 3.7 - 1,280 1.74 19,200 
Nov. 1~10---------- 4,260 .27 .21 133 47 187 11 207 518 157 3.7 -- 1,190 1.61 13,600 
Nov. 11-20 --------- 3,950 15 .17 129 50 187 9.9 215 500 164 5.5 - ·1,170 1.59 12,400 
Nov. 21-30--------- 4,630 11 .17 133 49 208 6.1 224 519 178 5.1 - 1,220 1.66 15,200 

De.c. 1-10---------- 7,540 12 .21 128 47 191 5.3 214 483 176 3.9 -- 1,150 1.57 23,500 
Dec. 11, 13-20 ----- 9,630 12 .18 118 43 200 7.7 222 411 202 8.0 -- 1,110 1.51 28,900 
Dec.· 21-31--------- 5,980 - 13 .18 115 41 196 6.1 218 396 206 3.2 -- 1,080 1.47 17,500 
Jan. 1-10, .1927----- 3,490 14 .17 118. 43 222 8.2 237 394 252 4.8 -- 1,170 1.60 11,000 
Jan. 11-20--------- 4,220 18 .25 128- 52 . 239 9.6 256 447 278 6.3 -- 1,300 1.77 1<1,,800 
Jan. 21-31----~---- 5,780 18 .21 129 54 227 7.8 256 482 236 -4.8 - 1,280 1.75 20,000 

Feb. 1-10---------- 4,980 9.4 .20 114 46 186 7.0 224 414 182 5.6 -- 1,070 . 1.46 14,400 
Feb. 1i-19--------- 21,100 22 .26 89 36 150 6.4 204 311 144 5.1 -- S64 1.18 49,200 
F~b. go-28--------- 33,200 15 .28 78 26 145 7.7 195 235 150 4.3 -- 757 1.03 67,800 
Mar. 1-8, 10------- _14,000 23 .16 92 30 152 6.7 214 284 153 3.6 -- 850 1.16 32,100 
Mar. 11-20------r-- 12,700 18 .17 102 34 164 7.7 217 339 158 2.8 -- 933 1.27 32,000 
Mar. 21-31--------- 8,830 19 .24 112 37 171 8.3 211 384 160 2.4 - 998 1.36 23,800 

Apr. 1-10---------- 12,800 26 .18 105 38 163 8.2 217 367 150 2.3 -- 957 1.30 33,00() 
Apr. 11-20---------- 22,200 16 .21 85 29 120 6.7 196 287 89 2.1 -- 732 1.00 43,800 
Apr. 21-26, 28-30.-- 15,200 19 .21 69 24 82 7.4 178 203 69 2.0 - 563 .77 23,100 

May i~S: 10-------- 34,000 17 .25 74 22 78 5.0 179 194 60 1.3 -- 540 .73 49,500 

May 11-16, 18-20 --- 52,000 14 .24 46 14 48 4.6 154 104 32 1.4 -- 340 .46 47,700 

May 21-29, 31 ------ 58,700 15 .13 49 14 37 2.2 143 95 .. 31 1.3 -- 315 .43 49,900 

June 1-10---------- 61,400 20 .26 47 12 30 5.6 146 75 25 .5 -- 287 .39 4.7,500 
June 11-2o--------- 49,900 22 .23 45 13 38 5.9 133 89 30 .7 -- 309 .42 41,600 
June 21-30---------- 62,700 17 .32 51 16 40 3.8 135 117 28 .6 - 340 .46 57,500 
Jaly 1-10---------- 6G,600 15 .20 60 16 52 4.5 143 162 33 .7 - 414 .56 74,300 
July 11-20--------- . 45,500 23 .11 59 18 55 4.8 152 161 35 1.1 0.2 432 .59 53,000 
July 21-31--------- 20,400 21 .10 69 20 68 3.5 154 200 46 1.0 .4 504 .69 27,700 

Aug. 1-10---------- 16,700 28 .10 84 24 87 2.6 165 254 64 1.1 .4 626 ·.85 28,200 
Aug. 11-19--------- -17,400 26 .10 114 30 107 6.4 174 390 76 1.2 .4 836 1.18 39,200 
Aug. 21-31--------- 10,800 23 .10 111 29 108 3.5 178 378 74 2.2 .6 816 1.11 23,800 
Sept. 1-10--------- 12,000 18 .10 113 29 110 5.1 176 369 90 2.5 1.0 823 1.12 26,EOO 

Sept. 11-20-------- 41,800 22 .31 159 39 130 5.9 199 537 80 l.C 1.0 1,070 1.46 ~21,000 

Sept. 21-30-------- 36,800 23 .25 123 27 109 6.1 171 432 56 .8 1.0 061 1.17 85,400 

-'----·· 

Wei&~ted average 22,130 19 0.?.1 79 24 89 5-.4 169 238 73 -- 1.7 -- 612 0.83 36,900 

Hardness 
as CaC03 

Non-
Total carbon-

ate 
487 301. 
493 316 
567 399 
525 356 
528 351 
533 350 

513 337 
471 289 
456 277 
471 277 
533 323 
544 334 

474 290 
370. 203 
302 142 
353 178 
394 217 
432 259 

418 240 
331 171 
271 125 
275 128 
172 46 
180 63 

167 47 
166 57 
193 82 
216 98 
221 96 
254 128 

308 173 
408 265 
396 250 
401 257 
558 394 
418 278 

296 157 

Per-
cent 

sodium 
49 
48 
42 
43 
43 
45 

44 
47 
48 
50 
49 
47 

46 
46 
50 
48 
47 
46 

45 
43 
39 
38 
37 
31 

27 
32 
31 
34 
34 
36 

37 
36 
37 
37 
33 
36 

39 .... 
0 .... 



COLORADO RIVER AT YUMA~ Ariz.--Continued 

Chemical analyses, in parts per million, water year October 1927 to September 1928 
Mean Sus- Specific Mag- Po-
dis- pended conduct- .Sill- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo-

Date of collection charge matter ance ca (Fe} ciuin sium dium slum bonate rate ride ride trate rate 

(cfs) 
(per- (K X 1011 (S102 ) (Ca) (Mg) (Na) (K) (HCO.,) (so.) (Cl) (F) (NO.,) (BO.,) 
cent) at 25°C,) 

Oct. 1-10, 1927------. 23,100 16 0.28 109 26 102 5.6 169 360 360 5. 5 0.9 
Oct. 11-20 ---------- 16,400 14 . 32 81 26 102 5.1 162 300 69 9.3 . 9 
Oct. 21-30 ---------- 12,100 13 . 33 94 25 97 4.0 182 285 74 2.6 .4 
Nov. 10 ------------- 12,800 -- -- . -- -- -- -- -- 385 98 -- --
Nov. 11-20---------- 11,800 16 .23 137 39 128 5.0 182 477 91 2.9 .8 

. Nov. 21-30 --.-------- 10,900 13 .26 109 34 128 5. 3 193 377 113 . 2.6 .8 

Dec. 1-10 ----------- 9,880 12 .14 103 34 130 5.4 202 359 103 1.6 .8 
Dec. 11-20 --·-------- 7,660 10 . 26 107 38 131 . 8.6 215 359 112 4.6 . 7 
Dec. 21-26, .31 ------ 5,260 14 . 38 109 39 143 7.2 218 368 127 6.7 1.0 
Ian. 1-10, 1928 ------ 5,700 9.0 .28 117 44. 159 8.8 230 400 154 9.0 . 9 
Ian. 11-16, 18-20---- 6,300 11 .27 120 45 164 7.0 234 419 151 6.5 1.0 
Ian. 22-31 ---------- 7,180 17 . 33 110 42 146 8.2 225 383 134 5,8 . 8 

Feb. 1-6, 8-10 ------ 7,300 14 .26 105 40 142 8.3 213 367 131 5.4 . 9 
Feb. 11-20 ---------- 9,270 14 .42 106 40 143 5.9 208 375 134 4.6 1.0 
Feb. 21-27,29------- 6, 550 13 .37 105 38 154 8.0 . 217 362 144 4.8 1.0 
liar. 1-10----------- 6,960 13 .13 108 38 156 4.8 221 370 137 4.4 .7 
liar. 11-20---------- 10,200 15 .13 101 39 159 4.0 221 370 138 4.0 . 7 
Alar. 2i-31---------- 9,600 14 .·15 95 33 139 4.6 208 343 105. 3.8 . 7 

Apr. 1-7, 9-10 ------ 17,600 8.2 .14 89 32 122 5.6 200 316 92 4.2 . 8 
Apr. 11-20---------- 13,100 13 .12 69 26 87 4.8 167 224 66 2.7 . 7 
Apr. 21-30---------- 9,890 19. .25 75 27 94 3.-7 192 225 80 1.8 . 5 
llay·1-10 ---~------- 32,100 -- -- -- -- -- -- 194 -- 62 -- --
llay 11-20 ---------- 61,600 15 . 54' 55 16 39 2.6 159 112 28 .6 .4 
llay 21-31 ---------:- 64;600. 13 .25 53 16 39 2.2 148 116 27 .. 7 .3. 

Iune 1-10 ----------- 74,400 14 ~ 27 45 14 37 4.3 147 92 . 23 .2 .2 
Iune 11-16, 18-20;.. ___ 77,700 15 • 25 44 13 35 ' 3.2 146 79 23 .4 .2 
Iune 21-30 ---------- 40,800 14 .09 48 14 41 3.0 141 108 28 1.2 .2 
11117 1-10------------ 36,309 6.6 .12 48 15' 43 2.7 134 113 31 2.0 .2 
Iuly 11-20----------- 23,800 16 .06 46 13 45 2.4 132 105 34 . 9 --
Iuly 21-31----------- 17,200 23 .11 58 18 64 2.7 143 154 54 2.1 --

·Aug. 1-10----------- 11,700 9.2 .12 75 22 83 3.7 152 236 65 4.4 --

r) ,, 

Dissolved solids 
Parts Tons Tons 
per · per per 
mil- acre- day_ 
lion foot 

768 1.04 47,900 
687 .93 30,400 
685 . 93 22,400 
-- -- --

986 1.34 31,400 
877 1.19 25,800 

848 1.15 22,600 
876 1.19 18,100 
922 1. 25 13,100 

1,010 1. 38 15,600 
1,040 1. 41 17,700 

957 1.30 18,500 

918 1. 25 18,100 
925 1. 26 23,100 
936 1. 27 16, 5QO 
940 1. 28 17,600 
939 1. 28 25,800 
840 1.14 21,700 

768 1.04 36,500 
575 . 78 20;300 
620 .84 16,500 
-- -- --

347 .47 57,600 
340 .46 59,200 

302 .41 60,600 
285 .39 59,700 
'327 .44 36,000 
327 .44 32,000 
327 .44 21,000 
446 . 61 21,000 

573 . 78 18,100 

•• (_ 

Hardness . 
as caco., 

Non-
Total carbon-

ate 
379 240 
309 176 
338 189 
-- --502. 353 

412 254 

397 231 
423 247 
432 253 
473 284 
484 292 
447 263 

426 251 
429 259 
418 240 
426 245 
412 231 
373 202 

354 190 
279 142 
298' 141 
-- --

203 73 
198 78 

170 49 
163 44 
177 62 
182 72 
168 60 
219 102 

278 153 

Per-
cent 

sodium 
36 
41 
38 
--
35 
40 

41 
40 
~1 
42 
42 
41 

41. 
42 
44 
44 
45 
44 

42 
40 
40 
--
29 
30 

31 
31 
33 
34 
36 
38 

39 

.. 
0 
1:..:1 



~ ' 

Mean Sus-
dis- pended 

Oate of ~olle~tion charge matte!' 

(cfs) 
(per-
cent) 

Aug. 11-20, 1928 ----- 8,930 
Aug. 21-31------:.. ____ 5,930 
Sept. 1-10- ----------- 6,010 
Sept 11-17, 19-20 ----- 3,900 
Sept. 21·30----------- 2,630 

Weighted average 19,140 

IIIT.-DUP. SEC., lASH .• D.C. 16lh 

~ ( 

COLORADO RIVER AT YUMA, ARIZ.--Continued 

Chemical analyses, in parts per million, water year October 1927 to September 1928--Continued 

-~-- ;J; Specific · . . Mag- Po- Dissolved solids 
conduct- Sili- Iron Cal- ne- So- tas- Blear- Sul- Chlo- Fluo- Ni- Bo- Parts Tons Tons 
anze ·ca (Fe) ::iu."'ll 3ium dium slum bonate fate ride ride trate rate per per per 

( K x 106 
( Si02 ) I ( Ca) (Mg) (Na) (K) (HC0 3 ) (S0 4 ) (Cl) (F) (N03 ). (803 ) mil- acre- day 

at 25°C.) lion foot 

14 0.04 78 25 . 95 5.0 164 255 80 4.3 0.3 637 0.87 15,300 
·19 .09 106 31 116 5.0 168 367 98 7.6 . 3 833 1:13 13,300 
28 .15 107 34 138· 9.6 187 383 115 6.7 1..0 914 1. 24 14,700 
20 .09. 152 44 167 7.4 193 557 131 7.5 3. 5 1,180 1. 61 12,400 
15 .04 129 42 186 7.0 195 503 157 10 1.2 1,140 1.56 8,120 

14 0.24 68 22 72 4.0 163 195 55 2.3 -- 513 0. 70 26, 100 

Hardness 
as CaC03 

Non-
Total carbon-

ate 

298 163 
392 254 
407 254 
560 402 
495 335 

260 127 

Per-
cent 

sodium 

40 
39 
42 
39 
45 

37 .... 
0 
C;J 


