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ABBREVIATED WATER-QUALITY UNITS
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Hydrologic Data, Colorado River and Major
Tributaries, Glen Canyon Dam to Diamond
Creek, Arizona, Water Years 199095

By John J. Rote, Marilyn E. Flynn, and Donald J. Bills

Abstract

The U.S. Geological Survey collected hydrologic data at 12 continuous-record stations along
the Colorado River and its major tributaries between Glen Canyon Dam and Diamond Creek. The
data were collected from October 1989 through September 1995 as part of the Bureau of
Reclamation’s Glen Canyon Environmental Studies. The data include daily values for streamflow
discharge, suspended-sediment discharge, temperature, specific conductance, pH, and
dissolved-oxygen concentrations, and discrete values for physical properties and chemical
constituents of water. All data are presented in tabular form.

INTRODUCTION

The Colorado River, which originates in
Colorado, flows about 1,400 mi through portions of
five western States to the Gulf of California. The
Colorado drains a large area of the arid West where
water is an important resource. The management of
this resource has resulted in the placement of many
controls on the river for power production and
irrigation. Currently 13 reservoirs are on the
Colorado River and its tributaries. The newest
reservoir, Lake Powell, was formed after the
completion of Glen Canyon Dam in 1963 (fig. 1).

Downstream from Lake Powell, the Colorado
River flows through Glen, Marble, and Grand
Canyons, which provide habitat for several
endangered species as well as being popular scenic
and recreational areas. The completion of Glen
Canyon Dam in 1963 and the filling of Lake Powell
in 1980 changed the behavior and characteristics of
the Colorado River below the dam.

In 1982, the Bureau of Reclamation (BOR)
began Phase I of the Glen Canyon Environmental
Studies (GCES), to determine the effects of dam

operations on the downstream riverine environ-
ment. The U.S. Geological Survey (USGS)
collected streamflow and sediment-transport data
during this first phase (Garrett and others, 1993).
ﬁuring Phase I, unexpected floodflows in 1983,
1984, 1985, and 1986 prevented adequate study of
flows typical of the dam’s powerplant operating
criteria. After a review of Phase I by the National
Academy of Science, the U.S. Department of the
Interior directed that further studies be done.
Phase 11 of the GCES program was initiated in 1989
to collect and analyze additional physical, chemi-
cal, and biological information. The USGS, in
cooperation with the BOR, began to collect various
hydrologic data in 1989. As of 1996, the USGS con-
tinues to monitor, collect, and evaluate hydrologic
data from the Colorado River below Glen Canyon
Dam. This report presents hydrologic data collected
from October 1989 through September 1995 at 12
continuous-record stations (fig. 1) along the main
stem of the Colorado River and its major tributaries
between Glen Canyon Dam and Diamond Creek.

Abstract 1
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Description of the Study Area

The study area includes the Colorado River
and its major tributaries between Glen Canyon Dam
and Diamond Creek. Diamond Creek, which is at
the downstream end of the study area, joins the
Colorado River about 225 mi downstream from
Glen Canyon Dam. The study area contains about
242 river miles and includes parts of Glen Canyon
National Recreational Area and Grand Canyon
National Park (fig. 1). The Colorado River
originates in Colorado and has a drainage area of
about 250,000 mi? at its mouth at the Gulf of
California. Water is released from the upper
Colorado River Basin (Colorado, Wyoming, New
Mexico, and Utah) to the lower Colorado River
Basin (Arizona, Nevada, and California) at Glen
Canyon Dam on Lake Powell. The Colorado River
Compact of 1923 requires by law that at least 8.23
million acre-ft/yr be released to the lower basin.

For much of its length through the Grand
Canyon, the Colorado River is confined by bedrock,
large blocks of talus, or by alluvial debris that is too
coarse to be transported except during high flows.
Flow depths in the thalweg range from about 5 to
105 ft at a discharge of 25,000 ft*/s. Depths can
change abruptly, and there are near-vertical drops of
as much as 50 ft in gorges formed in the
metamorphic and igneous rock (Wilson, 1986).

Climate in the study area is typical of the arid
plateaus in deserts of the western United States with
hot, dry summers and dry winters. Daily
temperatures can range from below freezing in the

winter to over 100°F during the summer. Annual
precipitation ranges from 6 to 25 in. (J.P. Bennett,
hydrologist, USGS, written commun., 1990).

In the study area, tributaries to the Colorado
River can be categorized as those that originate
outside the inner canyon and drain large plateau
areas and those that originate within the canyon.
The Paria River, Little Colorado River, Kanab
Creek, and Havasu Creek originate outside the
inner canyon and are the major drainage features
between Glen Canyon Dam and Diamond Creek.
The Paria and Little Colorado Rivers account for
most of the suspended sediment in the Colorado
River in this reach. Tributaries that have drainage
basins largely within the inner canyon transport
sediment as debris flows and appear to be the
primary mechanism for the distribution of rapids on
the Colorado River (Cooley and others, 1977,
Howard and Dolan, 1981; Webb and others, 1989).

Hydrologic Conditions

Before Glen Canyon Dam was constructed, the
Colorado River in the Grand Canyon had highly
variable discharge and suspended-sediment
concentration and a high seasonal variation in water
temperature (figs. 2—4). During late spring and
summer, the melting of the snowpack in the Rocky
Mountains commonly produced annual maximum
daily flows of about 80,000 ft%/s. In contrast, flows
of about 3,000 ft3/s were typical throughout late
summer, fall, and winter. High flow from spring
snowmelt and thunderstorms produced flash floods
from tributaries or side canyons and had the
potential to cause dramatic changes in flow for
intervals of a few days or less. Suspended-sediment
discharge increased during the spring runoff and
again in late summer as a result of tributary floods.
Annual suspended-sediment load at Lees Ferry was
65.4 million tons during 194862 (Garrett and
others, 1993). Water temperatures ranged from near
freezing in winter to more than 26°C in late summer
(Bureau of Reclamation, 1995).

During the period of filling of the reservoir
(1963-80), flow remained within powerplant
capacity (33,100 ft¥/s) except for 49 days during
April, May, and June 1965. Average annual peak
discharge during 196380 was about 29,000 ft%/s.

Introduction 3
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Postdam-flow regulation has  replaced
seasonal-flow variations and daily fluctuations by
reducing the frequency of discharges that were
greater than powerplant capacity and increasing the
range and rate of change of discharge during each
day. Dam releases through the powerplant can
range from 1,000 to 33,200 ft%s daily (fig. 5). River
temperatures also have been lowered significantly
by the release of cold water from deep in the lake.
Temperatures at Lees Ferry ranged from
approximately 7° to 16°C during 197795 (fig. 6).
Lake Powell functions as a sediment trap and has
reduced annual sediment load at Lees Ferry from
65.4 million tons during 1948-62 to an estimated
0.4 million tons during 1982-86 (Garrett and
others, 1993). As of 1996, the suspended-sediment
load of the Colorado River is derived primarily
from the Paria and Little Colorado Rivers, which
supplied only about 10 percent of the sediment load
before the dam was built.

Reservoir releases designed and recommended
by the GCES scientists were implemented in 1990
and 1991 (fig. 7) and are closely reflected in the
measured flows at the continuous-record station at
Colorado River at Lees Ferry (fig. 8). On the basis
of information collected and analyzed during this

period, a set of interim operating regulations for the
dam was adopted and was to be used until the final
Environmental Impact Statement (EIS) on dam
operation could be completed.  Operating
regulations were defined on the basis of meeting the
annual release requirements, maximum and
minimum discharge rates, total change of discharge
per day, and rate of change of discharge within a
given day (fig. 9). These regulations were
implemented on November 1, 1991, and are being
used as of 1996.

In addition to flow release from the dam, the
Colorado River in the Grand Canyon received
significant inflow from the Little Colorado River in
1993, and Havasu Creek in 1990, 1991, and 1993.
In January 1993, the Little Colorado River
watershed received 572 percent of normal
precipitation, and the runoff recorded at the station
at the Little Colorado River near Cameron
exceeded the 100-year floodflow volume for
January by 68 percent. The magnitude of the high
inflow is illustrated by comparing the discharge at
two continuous-record stations upstream and
downstream from the confluence of the Colorado
River and the Little Colorado River (fig. 10).

Introduction 5
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DATA COLLECTION

The gaging network consisted of 12
continuous-record stations on the main stem of the
Colorado River and major tributaries of the
Colorado River. All sites monitored during Phase I
of the GCES study were included in the network
(Garrett and others, 1993). All sites consisted of

N

instrumentation to measure and record stage and
some physical and chemical characteristics of the
water (temperature, pH, specific conductance, and
dissolved-oxygen concentration). Samples were
collected and analyzed for suspended-sediment
concentration and grain-size distribution at most
sites. Daily total sediment and sand loads were
computed only for samples collected at Little
Colorado River near Cameron when the daily

6 Hydrologic Data, Colorado River and Major Tributaries, Glen Canyon Dam to Diamond Creek, Arizona
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discharge exceeded 20 ft%/s and at Paria River at
Lees Ferry when the daily discharge exceeded
30 fi3/s. Station names and identifications,
river-mile locations, data-collection periods,
drainage areas, instrumentation, and types of
collected data for the continuous-record sites are
given in table 1.

Physical and chemical data were collected at
several sites during the constant flow of 5,000 ft3/s
in October 1989 and at the continuous-record
stations (table 1) during site visits. Most of the data
in this report were collected using standard methods
of the USGS. Methods for collection, examination,
and computation of records of discharge, sediment,
and water chemistry, and methods of identifying
data-collection sites are described by Smith and
others (1995).

INSTRUMENTATION

The stage at continuous-record stations was
sensed by a float-driven shaft encoder or by a
nonsubmersible pressure transducer driven by a
nitrogen gas-feed system. River stage then was
recorded from these devices by various
instruments. Except for the stations at Little

Colorado River above the mouth near Desert View
and Havasu Creek above the mouth near Supai, the
primary source of stage for all stations was received
by telemetry using data-collection platforms
(DCP’s). A duplicate backup record was collected
using dataloggers and analog strip-chart recorders.
Telemetry data were transmitted at 4-hour intervals,
and a backup record was retrieved when the gaging
station was serviced. Instantaneous stage readings
were collected at 15- or 30-minute intervals from
which discharge was determined from a
stage-discharge rating table. Stage-discharge
ratings were verified by routine measurements of
discharge using current meters.

Minimonitors and (or) automated-pumping
samplers were used to monitor physical and
chemical characteristics of water. Minimonitors
were used to monitor pH, water temperature,
specific  conductance, and dissolved-oxygen
concentration. DCP’s recorded and transmitted
constituent values and stage data. Analog digital
recorders (ADR’s) provided duplicate a backup
record. Minimonitor  instrumentation  was
discontinued in 1993 except for collection of water
temperature and specific conductance at Colorado
River at Lees Ferry. Monitoring of water
temperature also was continued at Colorado River

Instrumentation 7



Figure 7. Research flows, June 1990 to July 1991.
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Figure 9. Interim operating regulations for Glen Canyon Dam.

above Little Colorado River and at Havasu Creek.
In these cases, thermistors were wired directly to
dataloggers  for sensing and recording.
Instantaneous readings at all sites were collected on
1-hour intervals. Suspended-sediment samples
were collected by automatic-pumping samplers for
concentration and grain-size analysis. Samplers
were activated by DCP’s or dataloggers on the basis
of site-specific time and stage criteria.

Water samples were collected at the
continuous-record stations during October 1989
and during routine site visits by field personnel.
Samples  were analyzed for  alkalinity,
dissolved-oxygen concentration, pH, specific
conductance, and water temperature on-site and for
specific chemical constituents at the USGS
National Water-Quality Laboratory in Denver,
Colorado. Suspended-sediment samples were

analyzed at the USGS Sediment Laboratory in
Vancouver, Washington, and Iowa City, lowa.
Standard methods were used to collect, treat, and
analyze the samples (L.R. Kister, hydrologist,
USGS, written commun., 1983).

DATA TABLES

Data for the continuous-record stations are
presented in tables 2 through 13 at the back of the
report. Daily mean discharge for continuous-record
stations on the main stem of the Colorado River
were estimated for periods of no gage-height
record. Discharge for tributary stations is presented
for days with complete gage-height record; no
attempt was made to estimate discharge for periods
of no gage-height record. Physical-property and

10 Hydrologic Data, Colorado River and Major Tributaries, Glen Canyon Dam to Diamond Creek, Arizona
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chemical data for water at continuous-record
stations are presented for days with a complete
record.

Data tables also are available in electronic
form. The 15-minute unit-value data for gage
height, discharge, and 60-minute data for physical
properties and chemistry also are available in
electronic form for continuous-record stations.
Data files are maintained by the USGS District
Office in Tucson, Arizona.

SUMMARY

The USGS collected hydrologic data at 12
continuous-record stations along the Colorado
River and its major tributaries between Glen
Canyon Dam and Diamond Creek. The data were
collected from October 1989 through September
1995 as part of the GCES study of the BOR.

The Colorado River, which originates in
Colorado, flows about 1,400 mi through parts of
five western States to the Gulf of California. The
Colorado River drains a large area of the arid West

where water is an important resource. The
management of this important resource has resulted
in the placement of many controls on the river for
power production and irrigation. Currently 13
reservoirs are on the Colorado River and its
tributaries. The most recent reservoir, Lake Powell,
was formed after the completion of Glen Canyon
Dam in 1963.

In 1982, the BOR began Phase I of the GCES
to determine the effects of dam operations on the
downstream riverine environment. Phase II of the
GCES program was initiated in 1989 to collect and
analyze additional physical, chemical, and
biological information. As of 1996, the USGS
continues to monitor, collect, and evaluate
hydrologic data from the Colorado River below
Glen Canyon Dam.
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Table 1. Site information for continuous-record stations, Colorado River, Glen Canyon Dam to Diamond Creek,
Arizona

[SRF, stage sensor, float; SRP, stage sensor, pressure transducer; WQR, physical and chemical constituent recorder; PS, pumping sampler; DVD,
daily values, discharge; DVWQ, daily values, physical and chemical constituents; DVS, daily values, sediment; SWQ, samples, water chemistry]

Drainage area, Instru-
Station River Period of in square menta- Type of
number Station name mile record miles’ tion data
Colorado River below Glen Canyon SRF DVD
09379910 S’a‘l’;" © clo 4 -15.2 1990-93 111,700 WOR DVWQ
SWQ
SRF DVD
09380000  Colorado River at Lees Ferry 0 1990-95 111,800 DVWQ
WQR
SWQ
N SRF DVD
09382000  Paria River at Lees Ferry 1.0 199095 1,410 PS DVS
Colorado River above Little SRP DVD
09383100 Colorado River, near 61.1 1990-95 114,272 WOQR DVWQ
Desert View SWQ
09402000  Little Colorado River near Cameron G 1990-95 26,459 SPRSF g://ls)
. . DVD
09402300 Little Colorado River gbove the 613 1990-93 26,946 SRP DVWQ
mouth, near Desert View WQR
SWQ
SRF DVD
09402500  Colorado River near Grand Canyon 87.5 199095 141,600 DVWQ
WQR
SWQ
. . SRP DVD
09403000 Bcr;gnht ’:"gd Crock near Grand 87.8 1991-93 101 WOQR DVWQ
yo SP SWQ
SRP DVD
09403850 Ksanabi Creck above the mouth, near 1990-93 2,359 WQR  DVWQ
upa Sp SWQ
SRP DVD
09404115 Fvasu Creckabovethemouth.near 57 g9, g5 3,020 WQR  DVWQ
p PS SWQ
. . SRP DVD
09404120 Cé’;ﬁr?;’ s;;:rsib‘;rc National 166.5 1990-93 147,931 WQR DVWQ
yon. P PS SWQ
. . DVD
09404200  Colorado River above Diamond 225.0 1990-95 149,316 SRP DVWQ
Creek, near Peach Springs WQR SWQ

'Glen Canyon Dam impounds 111,700 squarc miles of the Colorado River drainage area.
2Streamﬁow-ga\ging station, Little Colorado River near Cameron, is 45 miles upstream from the mouth of the Little Colorado River.
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years
199093

STATION DESCRIPTION

LOCATION—Lat 36°55'18", long 111°28'58", in NW1/4, SE1/4, sec. 25, T4l N, R.8 E., Coconino
County, Hydrologic Unit 14070006, on left bank, 4,500 ft downstream from Glen Canyon Dam, 2 mi
west of Page, 13 mi downstream from Utah-Arizona State line, and 14.5 mi upstream from Lees Ferry.

DRAINAGE AREA—Approximately 111,700 mi2, including 3,959 mi? in Great Divide Basin in southern
Wyoming, which is noncontributing.

WATER-DISCHARGE RECORDS
PERIOD OF RECORD—October 1989 to March 1993 (discontinued).
GAGE—Water-stage recorder. Datum of gage is 3,100 ft above sea level.

REMARKS—Records good. Flow completely regulated since March 13, 1963, by Lake Powell 4,500 ft
upstream. Many diversions above Lake Powell for irrigation, municipal, and industrial use. No
diversions or inflow between Lake Powell and the gage.

EXTREMES FOR PERIOD OF RECORD—Maximum discharge, 30,600 ft/s, June 17, 1991, gage
height, 38.29 ft; minimum daily discharge, 2,570 ft3/s, October 29, 1989.
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years 1990-93—Continued

[Dashes indicate no data]

Discharge, in cubic feet per second, water year 1990
Daily mean values

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 4670 11900 9910 7760 9520 13900 5190 9270 5270 5090 16300 13500
2 10700 13500 6140 11400 11500 12700 9540 10500 5270 14800 15800 7160
3 9700 11700 3700 15600 7800 9160 9720 8580 5280 14800 16400 8640
4 7440 6380 6230 15000 6920 8350 10000 9880 5310 14700 13000 13600
5 10600 4550 7810 11200 9320 15000 10100 8580 14200 18100 11800 14400
6 5220 10900 8820 14300 9530 16000 8610 10100 13000 14900 15700 16500
7 5170 11400 10700 8540 9800 11600 5860 15000 14900 14700 17400 18300
8 5180 11700 11700 12900 11400 10800 4980 12500 14700 14700 17800 15100
9 5180 10800 8700 11000 11200 9840 9530 10600 9160 14700 17800 11900
10 9930 8690 7440 12500 5450 5260 11600 13200 9790 14700 18000 14800
11 11300 6330 15100 10600 4610 4140 15000 11700 14200 14800 14400 11800
12 13600 5780 14400 12100 7760 9190 14800 9880 14200 15100 10400 12100
13 14100 14000 14600 8590 8540 10300 10600 6530 15300 5610 16100 13300
14 7850 12800 14300 6530 15400 12300 7860 12200 14300 5020 16300 5160
15 3840 11700 14300 11000 15000 10900 7380 11900 14900 5080 15600 5160
16 14900 11000 10900 13900 13200 9880 12600 12600 10100 15200 17700 5120
17 16400 13000 7140 12400 9520 7480 14000 13200 10500 15200 17100 14500
18 14800 7320 12800 15200 8050 3200 10200 10400 17500 15200 13400 14500
19 10400 6900 12100 13700 10000 11000 10900 5590 17800 15200 9910 14500
20 11000 10200 11900 12000 13200 11200 10400 4300 14500 15200 16600 14300
21 7020 10900 14600 6310 12900 8920 8060 8980 17500 15200 18000 14500
22 6860 9190 13800 13600 10700 12200 5450 10700 17300 14700 17400 14400
23 10600 4200 8470 11800 11100 16200 8640 13900 17800 15000 19100 14400
24 11400 7540 6070 11400 9490 6050 9530 14000 14100 15200 17500 14500
25 10200 7020 4700 7960 6910 4000 10900 11500 13200 15200 14700 14400
26 10800 5170 8520 8510 13300 7880 9880 8360 20300 15000 8510 14400
27 9620 12300 10300 8920 17000 9360 10200 5980 16700 5080 16400 14500
28 5310 13000 12900 6110 17600 12400 10200 8200 15900 5050 17100 5130
29 2570 12500 12300 9600 - 14100 9390 10100 5340 5020 17700 5130
30 6490 10700 12100 11100 - 14200 10800 10900 5000 15800 15800 5100
31 8310 - 6770 8180 - 9430 - 10700 - 18500 15600 ---
TOTAL 281160 293070 319220 339710 296720 316940 291920 319830 383320 402550 485320 360800
MEAN 9070 9769 10300 10960 10600 10220 9731 10320 12780 12990 15660 12030
MAX 16400 14000 15100 15600 17600 16200 15000 15000 20300 18500 19100 18300
MIN 2570 4200 3700 6110 4610 3200 4980 4300 5000 5020 8510 5100

ACRE-FT 557700 581300 633200 673800 588500 628700 579000 634400 760300 798500 962600 715600

TOTAL MEAN MAXIMUM MINIMUM ACRE-FEET

WY 1990 4090560 11210 20300 2570 8114000
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years 1990-93—Continued

Discharge, in cubic feet per second, water year 1991

Daily mean values

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 8430 8690 8010 14200 10100 10500 10700 8960 4890 18400 14400 9340
2 8370 6190 5990 14100 10200 8440 12300 9020 5040 18500 14400 9740
3 8340 6860 11200 14100 10100 4720 10100 5000 12700 18500 14400 14400
4 8380 2760 10400 14100 10200 10300 10600 5030 9490 18500 14100 14600
5 8360 8050 9660 14200 10200 9810 8080 5320 12700 18500 14600 14500
6 8410 7290 11000 14100 10100 9950 9710 14600 12300 18500 14500 14500
7 8400 8330 10800 14100 10200 10300 6860 15000 15600 18500 14600 13200
8 8410 10100 8280 14100 5060 8830 9420 14900 11500 18500 14900 9100
9 8410 5070 6570 14200 5050 7950 10700 15000 10300 18500 14600 14400
10 8380 5090 11500 14200 5080 3670 11000 14900 17000 18500 14000 14400
11 8440 5090 11100 5110 11200 11300 13400 14900 16800 18500 14100 14100
12 5130 7850 11600 5000 13100 11700 12200 14900 17300 5260 14600 14300
13 5140 9910 11300 5040 11800 9910 9620 14900 16500 5250 15000 14300
14 4230 9620 4990 11000 11900 12600 6900 15000 17300 5320 14900 13200
15 7980 10400 4980 10700 12600 11400 10700 14900 10800 17300 14900 9190
16 7970 11000 4980 10800 12100 9720 8240 15000 12400 17300 14900 14600
17 8000 8140 10400 11300 10500 6050 9500 4940 20300 17300 14500 14400
18 8000 4730 10600 13000 14900 11800 9790 4970 19300 17300 12400 14100
19 7990 11700 10600 8390 16000 10700 5020 5170 19400 17300 15000 14200
20 7950 10300 10700 8350 14900 11200 5030 14600 18800 17200 15000 14500
21 7990 12400 10600 10900 13100 11700 5050 14600 17200 17300 15100 13700
22 8000 7900 10700 11300 13500 11300 8960 14500 14300 17300 15000 9920
23 8020 8380 10700 14300 11700 10700 10300 14600 8200 17300 14900 14900
24 8010 7280 10700 15300 7320 6050 8300 14600 15300 17300 14700 15100
25 7940 6150 10700 5140 12100 13200 11400 14600 17500 17200 10400 15000
26 5180 10100 10700 5000 9060 13300 7700 14700 17400 5250 15100 14800
27 5150 1100 10700 5020 6550 11400 5350 14700 17200 5260 15000 15000
28 5160 9110 5140 10100 8030 10000 4070 14700 5130 5280 14900 14400
29 6260 8850 4990 10200 .- 6910 10300 14700 5140 15900 15000 9860
30 7640 7580 4990 10200 - 4800 12800 14500 5210 18400 14900 12800

31 5590 - 14100 10200 --- 4480 --- 5070 - 18200 14500 -
TOTAL 220660 246020 288680 337750 296650 294690 274100 378280 403000 477620 449300 400550
MEAN 7408 8201 9312 10900 10590 9506 9137 12200 13430 15410 14490 13350
MAX 8440 12400 14100 15300 16000 13300 13400 15000 20300 18500 15100 15100
MIN 4230 2760 4980 5000 5050 3670 4070 4940 4890 5250 10400 9100
ACRE-FT 455500 488000 572600 669900 588400 584500 543700 750300 799400 947400 891200 794500

TOTAL MEAN MAXIMUM MINIMUM ACRE-FEET
CY 1990 3961470 10850 20300 2760 7858000
WY 1991 4076300 11170 20300 2760 8085000
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years 1990-93—Continued

Discharge, in cubic feet per second, water year 1992
Daily mean values

Day Oct. Nowv. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 9280 10100 9680 9790 10500 8720 9790 10400 10100 14800 14800 12800
2 9420 9720 11800 13300 8780 9800 9900 9380 11700 14900 11500 13000
3 9280 8690 11700 13300 11700 9990 9710 8390 11800 11600 15300 12500
4 9450 10400 11700 11800 11500 9750 9650 10800 11700 10700 15000 12600
5 7270 10400 11700 9730 11600 9540 7850 10700 11600 10900 14900 10500
6 7830 10200 11700 13200 11600 9540 9950 10600 10900 15000 14900 9080
7 9600 10300 10900 13300 11600 9380 9950 10600 8720 14900 14800 10300
8 9410 10300 9690 13200 10500 8690 9980 10600 11300 15100 14300 12900
9 9490 9290 11600 13300 8900 10200 10200 9640 10900 15200 11100 13000
10 9490 8560 11600 13300 11500 10000 10200 8770 11700 14900 15100 13300
11 9280 10200 11700 12500 11500 9720 9880 10300 11800 14800 15000 13200
12 7650 10400 11700 10400 11600 10100 7810 10600 11700 12800 15000 11300
13 7980 10400 11700 13200 11900 9880 10100 10800 10300 14800 15100 9630
14 9320 10400 10900 13200 11600 9330 9970 10600 8470 14300 15200 12600
15 9310 10600 9500 13300 10600 8570 9970 10400 11600 14700 14800 12500
16 9200 9620 11700 13300 8880 10200 9840 9670 11500 14500 12200 12800
17 10400 8610 11500 13300 11600 10200 9920 8710 11200 15000 15200 12700
18 9080 10700 11700 12600 11600 10200 8850 10500 11500 13900 15200 12200
19 8080 10400 11600 10500 11400 10000 7720 10400 11500 10500 14800 11100
20 8050 10300 11700 13700 11400 10100 10200 10100 10500 14700 14900 9760
21 9130 10400 10900 13800 11500 9250 10300 10100 8400 14700 14000 12200
22 9520 10400 9640 13800 10500 8530 10100 10200 12000 14700 13500 12600
23 9080 9540 11600 14200 8800 9820 10400 9210 12300 14900 10900 12500
24 9130 8850 11700 13300 11400 9700 10100 8360 12000 14400 13200 12600
25 8940 10400 9470 12700 11400 9840 8170 8320 12200 13100 12500 12300
26 9050 10400 11600 10500 11500 9510 6870 9840 12000 10100 13100 10500
27 7810 10400 11600 13000 10600 9410 9430 9730 12400 14200 13100 9570
28 8980 8800 11000 12800 10400 8930 9240 9270 10700 14300 13000 12100
29 8970 10400 9600 12500 9520 7990 9250 9210 13300 14800 13400 11300
30 9750 9550 11600 12200 e 8940 9570 7270 13600 14600 11100 11500

31 9220 - 11600 11500 - 8080 - 6710 - 14500 13000 -
TOTAL 278450 298730 346080 390520 315880 293910 284870 300180 339390 432300 429900 354940
MEAN 8982 9958 11160 12600 10890 9481 9496 9683 11310 13950 13870 11830
MAX 10400 10700 11800 14200 11900 10200 10400 10800 13600 15200 15300 13300
MIN 7270 8560 9470 9730 8780 7990 6870 6710 8400 10100 10900 9080
ACRE-FT 552300 592500 686400 774600 626500 583000 565000 595400 673200 857500 852700 704000

TOTAL MEAN MAXIMUM MINIMUM ACRE-FEET
CY 1991 4235200 11600 20300 3670 8401000
WY 1992 4065150 1o 15300 6710 8063000
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years 1990-93—Continued

Discharge, In cubic feet per second, water year 1993
Daily mean values

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

1 9320 8860 11500 10700 12200 10000 - - - . o -

2 9250 10500 11600 12100 12200° 9740 - — — — — —

3 8220 10300 11400 11500 11900 10000 —- — — . —- -

4 7760 9920 11900 13000 12000 9990 -— . - — - —

5 9370 10200 11000 12900 12300 9760 — - - — - —

6 9480 10100 10700 13500 11000 9750 - - —

7 8720 9910 11600 13000 9660 8660 .- - — — — —

8 9700 8480 11500 13100 11400 9960 — —- - — - —

9 9180 10500 11600 11800 11600 10100 j— — — ——— - —

10 8060 10300 11800 11600 11700 9990 — - - — -

11 8090 10200 11600 13300 11400 10300 — —

12 8380 10700 11000 13500 11300 10200 - - - - — —

13 9650 10600 10200 13000 11200 9950 - — - —- — -

14 9640 10000 11800 13000 9850 9360 — — — — - ——

15 9710 8830 12100 13300 11700 10400 — — . o — -

16 9150 10500 12100 12000 11300 11200 - — - - — -

17 7870 10300 11500 10900 11900 10900 - po — — - -

i8 7780 10300 11300 13100 11900  el0800 — - - - — —

19 9440 10600 10700 13700 11700  e10200 — — —- — — —

20 9540 10700 9890 13900 11100  €10000 -—- -— ——- o — -

21 9470 9810 11500 13700 9310 e8610 - —- - — - -

22 9700 8720 11100 13500 12000 10200 — - ——— — e -

23 9680 10700 10900 12100 11800 €9940 — — —— — — —

24 8030 10600 10600 11400 12000 9580 - — - - — —

25 7890 10700 10200 13600 12000 9780 Ju— — - - - —

26 9160 9030 10700 13600 12400 9700 — - - . - —

27 8430 10600 10000 13000 11100 €9050 - ——- —— — - —

28 8760 10100 11100 13400 11200 8120 — - - - — —

29 8810 9220 11000 13400 - 9200 - - - - - —

30 9550 10600 11100 12000 - 9470 - - - — - -

31 8680 —-- 11000 11400 - 9500 - P — — — —
TOTAL 276470 301880 345990 394000 321120 304410 . - - — — -
MEAN 8918 10060 11160 12710 11470 9820 — — - — — —
MAX 9710 10700 12100 13900 12400 11200 - — o — — —
MIN 7760 8480 9890 10700 9310 8120 — — —
ACRE-FT 548400 598800 686300 781500 636900 603800 — — - — — —

¢ Estimated.
TOTAL MEAN MAXIMUM  MINIMUM ACRE-FEET
CY 1992 4066230 11110 15300 6710 8065000
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years
1990-93—Continued

PHYSICAL-PROPERTY AND CHEMICAL RECORDS

PERIOD OF RECORD— October 1989, November 1990, and June 1990 to March 1993,
PERIOD OF DAILY RECORD—

WATER TEMPERATURE: June 1990 to March 1993,

SPECIFIC CONDUCTANCE: June 1990 to March 1993.

pH: June 1990 to March 1993.

DISSOLVED-OXYGEN CONCENTRATION: June 1990 to March 1993,

INSTRUMENTATION—Water temperature, specific conductance, pH, dissolved-oxygen concentration
recorded from June 1990 to March 1993.

REMARKS—Extreme values for the period of record include only those obtained after a normal
flow-release pattern from Glen Canyon Dam was begun after July 31, 1965.
WATER TEMPERATURE: Record good and within 0.5°C.
SPECIFIC CONDUCTANCE: Record good and within 5 percent.
pH: Record good and within 0.2 units, except for December 2, 1992, to January 10, 1993, which is fair
and within 0.4 units.
DISSOLVED-OXYGEN CONCENTRATION: Record good and within 0.5 mg/L, except for
December 12, 1990, to March 22, 1991, January 15, 1992, to February 12, 1992, and July 15,
1992, to August 19, 1992, which is fair and within 1.0 mg/L.
EXTREMES FOR PERIOD OF RECORD—
WATER TEMPERATURE: Maximum, 11.5°C, December 2, 1991; minimum, 6.6°C, February 21,
1993.
SPECIFIC CONDUCTANCE: Maximum, 1,040 microsiemens per centimeter at 25°C (uS/cm),
April 10, 29-30, 1991; minimum, 798 uS/cm, January 3, 1992,
pH: Maximum, 8.6 units, March 30-31, 1991; minimum, 7.6 units, August 7, 1991, and on several
days in 1992,
DISSOLVED-OXYGEN CONCENTRATION: Maximum, 10.7 mg/L, July 1214, 1991: minimum,
5.8 mg/L, September 18, 1991.
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years 1990-93—Continued

[Dashes indicate no data)

Water temperature, in degrees Celsius, water year 1990

June July August September

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
1 9.0 80 84 84 80 82
2 81 77 19 84 8.1 8.3
3 82 78 80 82 79 81
4 8.1 78 7.9
5 80 78 79 81 80 80
6 80 79 8.0 82 80 8.1
7 82 76 79 82 80 8.1
8 80 78 7.9 82 80 8.1 85 82 8.3
9 80 78 7.9 82 80 8.1 85 82 8.3
10 80 1.7 79 82 79 8.1 84 8.1 8.3
11 81 79 8.0 82 80 8.1
12 g1 80 8.0 82 80 8.1
13 8.8 8.1 8.3 82 79 80
14 88 8. 8.3 83 80 8.1 90 82 85
15 88 79 82 83 80 82 9.0 82 8.5
16 80 78 80 82 80 81
17 82 19 8.0 81 80 8.0
18 81 78 80 82 80 8l
19 80 78 8.0 82 8.0 8.1
20 82 80 80 8.1 79 8.0
21 82 79 80 82 80 80
22 82 78 8.1 82 80 81
23 81 78 8.0 83 8.0 8.2
24 82 19 8.1 82 79 8.0
25 82 78 8.1 82 80 8l
26 82 78 8.0 g5 80 8.2
27 80 78 7.9 90 80 8.3 83 80 8.2
28 81 78 19 9.0 8.1 8.4 88 82 8.5
29 8.9 7.9 8.2 9.0 8.0 8.3 8.4 8.0 8.2 9.2 8.4 8.6
30 8.9 8.0 8.3 8.7 7.9 8.1 - -—- - 8.8 8.4 8.6
31 g2 8.0 8.2
MONTH - - - - - - - - -e= - - -
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years 1990-93—Continued

Water temperature, in degrees Celsius, water year 1991

Day

October

November

December

January

Max Min Mean

Max Min Mean

Max Min Mean

Max

Mean

Wb W N -

[=30 ~- N Y- N

11

13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MONTH

8.4
8.4
84
8.6
8.6

84
8.8
8.8
8.8
8.6

8.2
8.0
8.2
8.4
8.2

8.2
8.4
84
8.4
8.4

8.2
8.2
8.2
8.5
8.4

83
8.5
8.6
8.5
8.4

8.6
8.6
8.8
8.6
8.4
8.2

8.6
8.6
8.4
8.2
8.0
8.0

8.6
8.6
8.5
8.4
8.2
8.1
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Table 2. 09379910, Colorado River below Glen Ganyon Dam, Arizona, water years 1990-93—Continued

Water temperature, in degrees Celsius, water year 1991

February March April May
Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean

| 76 74 15 77 74 16
2 77 74 15 77 74 15
3 76 74 15 83 75 18
4 77 74 15 g4 76 19
5 77 15 15 83 75 17

6 76 15 15
7 79 714 16
8 75 11 72 78 74 15
9 75 11 72 76 74 75
0 75 71 12 76 13 14

" 76 74 15
12 73 71 12 © 75 14 14
13 78 714 15
14 79 715 76
15 76 74 15

16 78 15 16
17 77 14 15 85 75 719
18 75 13 74 77 15 16 87 76 19
19 75 713 74 82 15 17 86 74 18
20 75 15 15 84 715 17 76 74 15

21 - - - - - - 84 175 7.7 7.7 74 7.5
22 - - - - e - 77 74 75 77 15 7.6
23 — e - - e - 76 74 7.5 77 15 7.6
24 - - - - - 77 74 7.5 77 14 7.6
25 — - - - - 77 74 7.5 79 76 7.7

26 75 13 74 79 74 16 78 16 17
27 — e — - e - 79 14 7.6 78 15 7.6
28 — - S — - 88 74 718 77 15 7.6
29 — - — e - 75 13 74 77 15 7.5
30 - - -—- 86 74 7.7 76 73 74 78 15 7.6
31 85 15 17 83 76 19

MONTH 88 713 15
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years 1990-93—Continued

Water temperature, in degrees Celsius, water year 1991

June July August September

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
I 8.0 7.5 7.7 84 79 8.2 8.7 8.2 8.5 9.2 8.8 9.0
2 8.4 7.5 7.9 8.6 82 8.4 89 8.2 8.6 9.3 8.9 9.1
3 8.0 7.7 79 84 83 83 8.7 8.1 8.4 8.9 8.6 8.8
4 79 7.7 7.8 84 82 83 8.8 8.2 8.5 9.1 8.6 8.8
5 80 7.7 7.8 85 82 8.4 8.5 8.2 8.4 9.3 8.9 9.1
6 80 7.7 7.8 85 82 8.3 89 83 8.5 98 9.0 9.2
7 7.9 7.6 7.8 84 79 8.2 9.1 8.5 8.8 9.2 89 9.0
8 8.1 7.7 7.9 8.6 8.0 8.3 89 86 8.8 9.1 8.7 8.9
9 8.2 7.9 8.0 85 8.0 83 8.8 8.4 8.6 9.1 8.8 9.0
10 8.1 7.7 7.8 8.6 83 8.5 8.8 8.4 8.6 9.2 8.8 9.0
11 80 7.7 7.8 8.7 82 8.4 87 83 8.5 9.1 8.6 8.8
12 8.2 7.8 8.0 9.5 87 8.9 8.7 8.4 8.6 9.3 8.7 9.1
13 8.2 7.7 7.9 92 83 8.7 8.7 8.4 8.5 9.3 8.8 9.0
14 8.1 7.7 7.9 95 84 8.8 8.7 8.4 8.5 9.2 8.9 9.0
15 8.1 7.7 79 8.7 82 8.5 86 83 85 9.2 8.8 9.0
16 8.2 7.7 8.0 85 82 83 8.8 8.4 8.6 96 90 9.3
17 8.0 7.7 7.9 8.6 84 8.5 8.9 8.5 8.7 9.6 9.2 9.4
18 8.0 7.8 7.9 84 82 8.3 8.7 8.6 8.6 9.6 9.1 9.3
19 8.1 7.9 8.0 85 83 8.4 87 85 8.6 94 9.0 9.2
20 8.0 7.8 7.9 84 82 8.3 87 B84 8.6 9.7 9.3 9.5
21 8.0 7.9 7.9 8.7 83 8.6 87 85 8.6 96 94 9.5
22 8.3 8.1 8.2 8.6 84 8.5 8.9 8.6 8.7 9.5 9.1 9.3
23 8.5 79 8.2 8.6 83 8.4 9.0 8.6 8.8 9.3 9.0 9.1
24 8.2 79 8.1 9.0 82 8.5 9.1 8.9 9.0 9.5 9.0 9.3
25 8.2 7.9 8.0 9.0 83 8.5 9.1 8.5 8.8 96 94 9.5
26 8.1 7.7 7.9 100 84 9.1 9.1 8.4 8.7 9.7 9.5 9.6
27 83 7.8 8.0 9.1 84 8.6 9.1 8.5 8.7 9.5 9.3 94
28 8.9 8.0 8.5 9.5 85 8.9 9.1 8.4 8.8 9.5 9.2 94
29 9.2 8.0 8.5 87 82 8.4 8.8 8.7 8.8 9.5 9.1 9.3
30 8.9 7.9 8.3 92 82 8.7 89 87 8.8 9.7 9.2 94
31 --- -—- 88 8.2 8.5 9.2 8.7 8.9 - - -
MONTH 9.2 7.5 8.0 100 79 8.5 9.2 8.1 8.6 9.8 8.6 9.2

26 Hydrologic Data, Colorado River and Major Tributaries, Glen Canyon Dam to Diamond Creek, Arizona



Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years 1990—-93—Continued

Water temperature, in degrees Celsius, water year 1992

October November December January

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
1 98 93 9.5 104 100 103 1.3 111 11.2 10.2 10.1  10.1
2 98 95 9.6 10.3 100 10.1 s 1.2 113 10.1 99 100
3 9.7 94 9.5 10.7 101 105 1.2 10.6 1.0 99 9.8 9.9
4 9.6 93 9.4 10.8 104 10.6 10.6 102 10.4 9.8 9.7 9.8
5 10,0 95 9.6 10.7 102 105 10.7 103 105 9.7 96 9.6
6 10,1 9.6 9.8 104 102 103 112 106 11.0 9.7 95 9.6
7 9.9 9.7 9.8 103 10.1 102 113 110 1.1 9.5 92 93
8 99 96 9.8 103 10.0 10.1 1.0 107 10.9 93 9.1 9.2
9 9.8 96 9.7 10.3 10.0 102 10.7 105 10.6 93 9.0 9.2
10 97 95 9.6 104 10.1 103 108 105 10.6 9.1 8.8 8.9
11 99 96 9.8 10.1 99 100 109 107 10.8 9.1 89 9.0
12 10.1 9.8 9.9 103 99 101 1.0 108 10.9 9.1 8.9 9.0
13 99 96 9.7 10.3 10.0 102 109 107 10.8 9.0 89 8.9
14 9.7 95 9.6 10.3 100 10.2 10.7 102 10.5 89 838 8.9
15 9.7 94 9.6 10.3 100  10.1 105 102 10.3 88 87 8.8
16 99 96 9.7 10,0 9.7 9.8 109 105 10.7 88 8.6 8.7
17 9.8 9.6 9.7 99 95 9.7 11.2 109 11.1 87 85 8.5
18 98 95 9.7 9.7 93 9.6 113 11.0 11.2 86 85 8.6
19 98 95 9.6 93 90 9.1 1.2 108 10.9 87 85 8.5
20 98 95 9.6 95 9.1 93 109 106 10.7 85 84 8.5
21 0.t 9.7 9.9 10.1 95 9.9 10,6 104 105 85 84 8.5
22 10.1 9.7 9.9 0.t 98 100 10.6 104 105 85 84 8.4
23 98 94 9.6 103 9.7 100 108 105 10.6 84 83 8.4
24 96 93 9.4 10.3 9.7 101 10.8 105 10.7 83 82 83
25 9.9 96 9.7 10.5 102 103 10.6 105 10.5 82 8.1 8.1
26 99 95 9.7 10.5 103 104 10.6 105 10.6 82 80 8.1
27 9.7 9.1 94 10.7 104 105 10.6 104 10.5 81 80 8.1
28 9.8 838 9.3 104 99 10.1 104 103 10.4 8.1 8.0 8.1
29 10.1 89 9.3 102 94 9.8 104 103 10.4 8.1 8.0 8.1
30 104 9.7 10.1 1.1 98 102 104 103 10.3 8.1 8.0 8.0
31 102 99 100 - - - 103 102 10.2 80 79 8.0
MONTH 104 8.8 9.7 1.1 90 101 1.5 102 10.7 102 79 8.8
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years 1990-93—Continued

Water temperature, in degrees Celsius, water year 1992

February March April May

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
I 80 79 7.9 75 74 7.4 74 1.1 7.2 75 12 7.4
2 80 78 7.9 75 74 74 75 7.1 7.3 78 7.2 74
3 79 78 7.8 76 74 7.5 75 72 7.3 78 7.2 74
4 80 79 79 76 73 7.5 76 72 7.3 77 14 7.5
5 80 78 7.9 7.7 12 74 76 72 7.3 76 1.2 1.5
6 79 78 7.8 7.5 7.2 7.3 7.5 7.2 73 7.7 13 7.5
7 79 78 7.8 74 72 73 74 7.0 7.2 77 13 7.5
8 7.8 7.7 7.8 7.3 7.1 7.2 7.3 7.1 7.2 76 74 7.5
9 78 718 7.8 74 72 7.3 76 72 73 77 12 7.5
10 7.8 7.8 7.8 76 13 7.4 76 7.2 73 80 7.1 7.4
11 79 18 7.8 74 72 7.3 74 7.1 7.2 76 7.1 7.4
12 79 7.7 7.7 75 712 7.3 7.6 12 7.3 78 714 1.5
13 7.7 7.6 7.7 75 7.2 7.3 74 13 7.3 78 13 7.5
14 7.7 1.6 7.6 75 12 7.3 74 12 7.3 76 73 7.5
15 7.7 7.5 7.6 15 7.2 7.3 74 12 7.3 76 713 7.4
16 76 7.2 7.5 74 71 7.2 76 1.1 7.3 77 13 7.4
17 74 70 7.2 73 7.0 7.1 7.5 12 7.3 79 173 7.5
18 7.5 7.1 7.3 74 70 7.1 7.7 7.2 7.4 76 74 7.5
19 75 74 7.4 73 7.0 7.1 76 7.1 7.2 77 13 7.5
20 7.5 74 7.4 73 6.9 7.1 75 72 7.3 77 72 7.4
21 77 14 7.5 75 11 7.3 75 13 7.4 77 12 7.5
22 7.6 7.4 7.5 7.5 7.3 7.4 76 7.2 7.4 7.7 74 7.5
23 77 74 7.5 73 6.9 7.1 74 72 7.3 77 74 7.5
24 78 15 7.6 74 7.0 7.2 76 12 7.4 77 14 7.5
25 7.7 7.5 7.6 73 7.0 7.2 78 7.4 7.6 7.8 7.5 7.7
26 7.6 7.4 7.5 74 7.1 7.2 7.9 7.4 7.6 7.8 7.5 7.6
27 7.7 7.4 7.5 7.3 7.2 7.2 7.7 7.4 7.5 1.7 712 7.4
28 76 74 7.4 7.3 71 7.2 78 74 7.5 77 13 7.4
29 7.5 7.4 7.4 76 7.1 7.3 7.7 13 7.5 7.7 7.4 75
30 - - -—- 74 7.2 7.3 76 73 7.4 79 74 7.6
31 e - - 74 7.1 7.2 --- - - 80 75 7.7
MONTH 80 7.0 7.6 7.7 69 7.3 79 70 7.3 80 7.1 7.5
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years 1990-93—Continued

Water temperature, in degrees Celsius, water year 1992

June July August September

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
! 7.7 14 7.6 79 15 7.7 82 80 8.1 85 82 8.4
2 78 75 7.6 80 73 7.6 8.1 8.0 8.0 86 84 8.5
3 7.7 7.5 7.6 8.2 8.0 8.1 8.2 8.0 8.0 8.4 8.2 8.2
4 7.8 75 7.7 8.2 8.0 8.1 83 7.8 8.0 8.5 8.1 83
5 7.9 7.5 7.7 8.2 8.0 8.1 83 8.0 8.1 8.6 7.9 8.3
6 80 7.5 7.7 8.1 7.7 7.9 86 7.8 8.1 88 85 8.7
7 8.0 7.5 7.8 7.8 7.5 7.7 8.3 7.8 8.1 8.9 8.6 8.7
8 79 74 7.7 8.1 7.6 7.8 83 79 8.1 86 83 8.4
9 7.9 7.5 7.6 8.0 7.7 7.9 8.1 7.8 8.0 8.5 8.2 8.4
10 7.9 7.6 7.8 8.1 7.8 8.0 8.4 7.9 8.1 8.6 8.4 8.5
11 7.7 7.6 7.6 8.2 7.8 79 8.2 79 8.0 8.5 8.2 8.4
12 77 15 7.6 8.1 7.8 7.9 84 8lI 8.2 8.7 84 8.6
13 79 15 7.7 79 16 1.7 84 80 8.2 87 84 8.5
14 8.0 7.4 7.7 8.2 77 79 8.2 8.0 8.1 8.7 8.4 8.6
15 8.0 73 7.6 8.1 7.9 8.0 8.3 79 8.1 8.7 8.4 8.6
16 79 7.2 7.6 8.0 7.8 7.9 83 8.1 8.2 8.6 8.2 8.5
17 7.6 7.4 7.5 8.1 79 8.0 8.6 8.2 83 8.6 8.4 8.5
18 8.0 7.6 79 8.2 79 8.0 83 8.1 8.2 8.6 8.3 8.4
19 7.9 7.7 7.8 8.4 7.9 8.1 8.3 8.1 8.2 8.7 8.5 8.6
20 7.9 7.8 7.9 8.1 7.8 79 8.4 8.1 8.2 8.9 8.6 8.7
21 82 78 7.9 83 79 8.0 83 78 8.1 89 85 8.6
22 78 1.7 7.7 8.1 79 7.9 83 715 8.0 88 8.6 8.7
23 79 1.7 7.8 82 80 8.1 89 79 8.3 9.0 87 8.8
24 8.1 7.6 7.9 82 17 8.0 85 80 8.3 9.0 88 8.9
25 79 7.6 7.7 80 7.7 79 84 82 8.3 89 85 8.7
26 8.0 7.5 7.8 8.2 7.8 8.0 8.4 8.0 8.2 9.1 8.5 8.8
27 8.0 7.7 7.8 8.1 79 8.0 8.3 8.1 8.2 9.5 9.1 9.2
28 8.1 7.9 8.0 8.1 79 8.0 8.6 8.2 8.4 9.2 8.8 9.0
29 8.2 7.8 8.0 8.2 7.9 8.1 8.5 83 8.4 9.0 8.7 8.8
30 80 76 7.7 82 8.0 8.1 84 8.1 8.2 9.1 8.9 9.0
31 - - - 8.4 7.9 8.1 8.5 8.1 8.3 - - -
MONTH 8.2 7.2 7.7 8.4 7.3 7.9 89 7.5 8.2 9.5 7.9 8.6
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years 1990-93—Continued

Water temperature, in degrees Celsius, water year 1993

October November December January

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
| 9.0 8.8 8.9 8.9 85 87 10.5 102 104 8.9 8.6 8.8
2 9.0 8.7 8.8 9.3 89 9.0 104 10.0 10.2 8.6 8.4 8.6
3 9.0 8.7 8.9 9.2 89 9.0 103 100 10.1 8.5 8.0 8.3
4 89 86 8.7 9.3 89 9.1 10.7 100 104 8.5 8.0 8.3
5 9.0 8.6 8.7 9.5 90 9.2 109 104 107 8.5 8.2 8.4
6 9.0 87 8.8 93 9.1 9.2 10.8 104 106 83 8.1 8.2
7 9.2 8.6 8.9 9.7 92 95 10.9 104 107 8.5 83 8.4
8 9.1 8.6 8.8 9.8 95 96 104 100 102 8.5 8.4 8.4
9 9.2 8.8 9.0 9.6 92 95 10.8 10.1 104 8.5 8.3 84
10 9.0 88 8.9 9.2 89 9.1 109 104 108 84 83 8.4
11 9.1 8.8 8.8 9.3 89 9.1 10.4 9.6 10.0 8.3 7.7 8.1
12 9.2 8.9 9.0 9.6 89 93 9.6 94 95 7.8 7.4 7.6
I3 9.1 8.8 8.9 9.5 93 94 10.1 93 9.6 7.9 7.5 7.7
14 9.0 7.8 8.8 9.7 95 96 10.3 9.9 10.1 8.0 7.8 79
15 8.8 8.6 8.7 9.8 96 97 10.2 100 10.0 80 78 79
16 8.9 8.6 8.7 10.0 98 99 10.1 97 99 8.2 8.0 8.1
17 8.8 8.5 8.7 10.0 97 98 9.9 94 9.6 8.2 8.1 8.1
18 8.9 8.6 8.7 9.9 95 97 9.5 92 94 8.1 8.0 8.0
19 88 8.6 8.7 9.7 93 95 9.5 91 93 80 7.7 7.9
20 9.1 8.8 9.0 94 84 9.0 9.5 91 93 7.8 7.7 7.7
21 9.2 8.9 9.0 9.5 84 9.0 9.4 92 93 7.8 7.7 7.8
22 9.2 8.9 9.1 9.6 9.1 94 9.6 94 95 7.8 7.6 7.8
23 9.2 8.9 9.0 9.7 88 93 9.5 94 95 7.7 7.5 7.6
24 9.3 9.1 9.2 9.4 87 9.1 9.5 94 94 7.7 7.5 7.6
25 9.4 8.9 9.3 9.8 89 95 9.4 9.1 9.3 7.7 7.4 7.5
26 9.5 9.0 9.3 10.3 9.5 100 9.2 9.0 9. 7.6 7.5 7.5
27 9.2 9.0 9.1 10.5 102 103 9.1 9.0 9.0 7.7 75 7.6
28 9.2 9.0 9.1 104 102 103 9.0 89 9.0 7.8 7.6 7.7
29 9.1 8.9 9.0 10.5 102 10.3 8.9 89 89 7.8 7.6 7.7
30 9.1 8.9 9.0 106 103 104 9.0 88 89 7.9 7.7 7.7
31 9.0 8.5 8.8 --- - 9.0 88 89 8.0 7.8 7.9
MONTH 9.5 7.8 8.9 10.6 84 9.5 109 88 9.7 8.9 7.4 8.0
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years 1990-93—Continued

Water temperature, in degrees Celsius, water year 1993

February March April May

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean

79 76 18 74 71 712
78 75 17 72 68 70
79 76 17 73 67 70
78 76 17 73 69 71
16 74 15 7.1 69 69

Wb W N -

74 13 74 - - --- - - — - - -
75 13 7.4 72 69 7.0 - - - — — -
76 75 7.5 73 10 7.1 - - - - - ——
78 7.6 7.7 72 70 7.0 -—- - —— - - -
78 16 7.7 7.1 6.9 7.0 - - — — - -

O D 0~

B 78 7.6 7.7 7.1 6.8 7.0 --- --- - - - -
12 - --- -—-- 72 68 7.0 --- - - - - —
13 76 74 7.5 73 638 7.0 - - - - -
14 74 73 7.3 72 68 6.9 -— - - — - -
15 74 7.1 7.3 72 69 7.0 - - - --- - -

16 73 70 71 74 69 7Tl
17 74 70 72 7.1 69 70
18 74 71 13
19 73 72 12
20 72 67 T

21 72 6.6 6.8 --- - - - - — - - -
22 72 6.7 6.9 - - - - - - - - -
23 72 6.7 6.9 - --- - - - --- - - -
24 72 68 7.0 - - - - — - —- .- —
25 72 68 7.0 - --- --- - —- - - - -

26 72 68 10
27 72 69 71
28 73 70 71

30

MONTH
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years 1990-93—Continued

[Dashes indicate no data]

Specific conductance, in microsiemens per centimeter at 25°C, water year 1990

June July August September
Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
1 878 862 869 851 824 840
2 918 862 896 842 821 832
3 918 862 884 894 844 875
4 925 868 895
5 918 872 897 904 860 878
6 894 866 881 882 848 867
7 941 880 904 886 847 869
8 910 868 887 894 838 874
9 878 850 872 910 860 887 855 818 838
10 918 866 896 902 876 889 856 818 841
1 910 870 889 886 858 873
12 894 862 880 878 842 865
13 880 858 865 896 850 879
14 878 856 867 894 855 879 846 814 820
15 878 864 875 894 868 881 817 815 816
16 933 864 900 902 856 880
17 - —m --- 894 860 877 918 858 890 - - -—
18 902 858 876 894 855 873
19 925 864 897 871 858 867
20 894 868 885 902 852 876
21 902 856 880 902 846 880
22 886 862 878 894 854 875
23 925 874 888 886 850 872
24 918 870 892 894 850 876
25 910 863 888 887 839 856
26 - - - 894 871 884 854 827 842 - - -
27 908 870 890 884 858 865 853 822 839
28 902 870 885 862 850 856 836 818 829
29 880 872 876 872 862 867 875 817 857 823 815 818
30 878 870 873 906 862 886 877 828 856 - --- -
31 - - - -—- -—- --- 859 830 847 -— - —
MONTH - - e --- --- - - - - - - -
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years 1990-93—Continued

Specific conductance, in microsiemens per centimeter at 25°C, water year 1991

October November December January

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean

855 831 841
848 824 836
824 801 816

16 855 846 848 - - - 838 821 833 - -— -
17 855 840 849 - - - 854 830 840 - - -
18 855 840 847 --- - - -—- - - - - -
19 841 832 838 - --—- - - - -— - - -
20 856 833 844 - - - - -— - - - —

21 848 841 847 880 863 873
22 841 833 839 847 824 834 888 864 868
23 849 834 842 881 857 870
24 849 842 846 865 842 855
25 849 842 843 — - 851 834 843

26 843 834 836 835 827 833
27 835 835 835 836 828 831
28 843 835 837 821 820 821
29 837 821 825
30 854 837 843
31 863 838 854

MONTH
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years 1990-93—Continued

Specific conductance, in microsiemens per centimeter at 25°C, water year 1991

February March April May
Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
1 — - — - - - 1010 991 1000 1010 977 995
2 — — - — - - 1010 969 989 1020 973 999
3 - - - - - - 1000 979 989 995 968 983
4 1000 988 992 998 974 986
5 --- -— — - - - 995 980 987 1020 992 1010

6 995 976 985
7 999 976 989
8 993 973 982
9 1030 978 1000
0 1040 985 1010

T 1010 966 988
12 1030 974 1010

13 1030 995 1010

14 995 957 976

15 1000 962 983

16 989 973 982

17 1010 973 988 983 945 967
18 991 953 970 989 949 968
19 985 955 969 994 959 977
20 987 973 98] 995 971 987
21 989 975 982 995 976 986
22 995 963 982 984 955 969
23 1010 971 990 979 961 971
24 996 965 981 984 961 975
25 1000 958 979 963 953 958
26 1030 1000 1020 1010 953 978 972 952 964
27 1030 963 997 986 950 968
28 1010 959 981 974 955 962
29 1040 993 1020 974 962 969
30 986 933 966 1040 1010 1020 966 947 957
31 1000 952 976 965 926 942

MONTH 1040 953 990
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years 1990-93—Continued

Specific conductance, in microsiemens per centimeter at 25°C, water year 1991

June July August September
Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean

1 990 937 963 945 916 933 935 912 924 911 896 904
2 955 932 946 931 909 922 952 912 925 911 896 904
3 945 921 934 952 918 934 944 916 934 921 905 913
4 951 916 939 952 917 933 933 914 925 927 901 915
5 962 931 945 943 915 927 936 913 926 908 889 901
6 959 932 945 949 914 932 942 907 923 907 882 895
7 967 926 948 954 919 938 940 908 923 909 892 900
8 952 930 941 949 912 928 941 922 932 917 89 905
9 938 910 924 950 902 927 930 918 924 913 89% 903
10 950 902 931 944 912 929 941 927 932 904 894 899
11 964 921 939 953 923 937 942 928 933 910 889 898
12 967 906 932 923 916 920 931 917 924 902 880 893
13 954 903 929 927 915 922 935 918 927 899 881 891
14 956 905 931 925 914 921 942 924 933 901 889 895
15 946 911 932 947 925 935 934 918 928 888 874 881
16 939 9IS 923 957 916 937 930 911 922 884 871 877
17 950 915 934 950 913 929 929 911 920 895 875 886
18 948 921 935 957 914 935 926 914 919 900 883 891
19 942 914 926 949 922 936 929 915 923 901 884 893
20 946 913 931 950 920 936 930 914 923 898 884 889
21 945 911 932 945 911 929 928 911 921 901 883 891
22 931 900 918 947 912 931 920 907 914 900 884 888
23 942 897 921 945 911 932 932 902 913 907 889 896
24 941 912 928 947 914 926 918 904 91l 906 895 900
25 949 917 933 954 903 930 919 907 914 902 893 898
26 952 913 932 921 899 908 921 908 917 901 891 896
27 937 902 926 920 913 917 929 900 914 909 894 903
28 926 892 912 912 906 909 932 905 917 915 901 908
29 926 903 913 942 912 928 923 903 913 911 895 904
30 936 922 929 947 911 927 920 908 914 913 892 902

31 - - - 943 915 927 916 905 911 - - -
MONTH 990 892 932 957 899 928 952 900 922 927 871 897
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years 1990—-93—Continued

Specific conductance, in microsiemens per centimeter at 25°C, water year 1992

October November December January

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
1 897 886 893 902 890 896 921 895 910 879 866 872
2 896 889 893 907 894 900 920 891 908 871 826 854
3 902 887 895 901 891 897 930 879 910 840 798 818
4 902 890 897 904 898 901 939 884 921 830 805 818
5 897 889 892 908 895 902 924 877 907 842 821 831
6 895 889 892 905 896 901 933 861 901 852 835 841
7 900 890 895 909 894 901 926 864 903 863 846 854
8 899 888 893 910 89%4 903 915 841 895 862 846 855
9 915 886 902 909 900 904 927 865 902 867 850 860
10 917 905 913 910 899 904 924 875 907 881 862 871
11 914 903 908 913 900 907 919 882 895 887 850 873
12 908 902 905 912 904 909 884 868 880 898 879 888
13 910 903 908 917 902 910 871 864 868 894 876 886
14 914 905 910 919 902 910 873 863 868 895 870 885
IS 917 905 910 921 900 912 871 811 846 896 862 880
16 909 902 906 916 907 912 881 861 873 869 856 864
17 912 901 906 918 906 912 877 853 868 874 858 868
18 911 899 906 920 910 915 879 867 874 870 858 865
19 908 899 904 930 912 924 887 869 878 861 855 857
20 912 892 903 931 914 923 894 868 880 860 854 857
21 906 886 898 922 912 918 894 881 887 859 852 855
22 905 893 899 937 899 916 889 875 882 855 850 853
23 910 893 901 924 914 920 887 867 876 854 844 849
24 912 894 904 925 914 921 877 860 870 859 854 857
25 907 889 897 922 899 913 874 867 871 866 856 863
26 904 889 895 921 912 917 881 866 873 867 861 864
27 918 891 899 922 911 916 886 869 878 868 858 864
28 911 890 900 927 914 920 882 867 876 862 854 859
29 908 885 901 934 883 917 878 875 876 859 854 857
30 894 885 888 924 907 917 879 868 874 860 854 857
31 899 886 892 - - - 879 872 875 863 855 859
MONTH 918 885 900 937 883 911 939 811 885 898 798 859
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Table 2. 09379910, Colorado River below Gien Canyon Dam, Arizona, water years 1990-93—Continued

Specific conductance, in microsiemens per centimeter at 25°C, water year 1992

February March April May

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
1 871 856 863 938 928 934 995 973 985 983 943 965
2 871 860 866 944 927 936 993 967 978 980 933 959
3 873 856 868 943 915 933 990 965 978 972 946 960
4 870 857 862 956 915 936 987 967 974 951 926 942
5 866 854 860 964 926 943 985 962 973 966 924 941
6 871 860 866 969 950 959 990 966 980 961 916 942
7 874 861 869 969 953 960 1010 976 988 959 919 939
8 881 861 875 984 956 968 1000 982 992 961 931 945
9 881 869 875 963 946 953 983 970 975 970 929 945
10 877 869 872 951 934 942 986 961 973 978 914 954
1 877 867 872 964 951 958 1000 981 989 983 908 945
12 888 870 880 961 953 958 987 969 980 962 908 934
13 908 879 891 965 955 960 980 964 973 948 896 926
14 906 893 899 970 960 966 989 972 981 947 915 933
15 914 897 904 974 952 965 985 975 981 947 929 937
16 952 897 920 978 965 971 998 969 984 945 920 935
17 981 931 951 987 968 978 991 972 984 942 916 932
18 973 924 942 986 960 977 988 928 964 943 916 930
19 935 914 924 1000 975 989 995 981 986 960 916 936
20 929 919 924 1000 981 990 985 967 975 964 917 943
21 926 910 919 988 963 975 973 950 967 956 914 935
22 920 910 915 970 953 962 977 941 961 943 914 932
23 925 901 913 1000 953 981 988 969 977 955 904 932
24 911 896 905 997 965 981 975 943 962 961 918 943
25 921 899 912 995 966 - 982 953 946 949 946 921 936
26 928 915 922 988 977 981 961 948 953 950 921 935
27 931 918 924 984 973 978 962 951 956 955 924 941
28 942 922 931 985 972 978 966 950 956 944 911 927
29 934 925 930 986 974 978 968 958 963 927 907 919
30 - - - 988 975 980 971 954 963 925 899 910
31 - - - 990 970 983 — - - 932 905 917
MONTH 981 854 898 1000 915 966 1010 928 973 983 896 938
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years 1990~93—Continued

Specific conductance, in microsiemens per centimeter at 25°C, water year 1992

June July August September
Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean

l 928 909 917 934 909 924 915 885 900 897 875 888
2 922 903 913 951 895 928 909 892 899 895 882 889
3 929 905 918 911 887 902 911 876 898 903 882 894
4 927 905 917 921 905 914 909 873 892 900 889 895
5 928 905 915 928 916 922 912 875 893 910 868 889
6 927 897 915 931 912 920 911 867 893 891 869 880
7 920 893 91 938 912 921 899 876 891 892 872 882
8 936 902 915 934 909 921 895 86l 885 901 884 893
9 934 901 918 935 912 924 903 883 892 904 884 893
10 921 902 908 933 909 920 912 875 888 892 879 889
11 924 902 916 931 905 916 902 870 890 897 877 886
12 937 917 928 927 899 910 905 869 887 883 873 877
13 935 909 925 938 908 924 900 867 885 887 870 878
14 938 908 924 925 895 912 912 880 897 885 870 877
15 941 900 925 919 895 908 905 871 890 885 870 878
16 962 918 934 928 901 916 891 864 877 884 869 876
17 955 918 947 914 901 909 890 870 881 886 871 880
18 927 899 916 919 894 907 897 873 885 896 867 883
19 947 918 937 913 885 900 901 870 886 830 868 875
20 955 934 944 920 897 910 913 882 897 875 863 869
21 941 925 933 917 899 908 910 888 903 884 864 874
22 948 927 936 917 894 905 931 882 900 832 864 874
23 944 923 934 916 889 900 924 865 885 872 865 870
24 941 909 925 919 885 901 906 880 895 878 865 871
25 932 914 924 925 894 912 902 887 894 879 861 871
26 934 905 918 911 888 901 913 888 900 876 854 864
27 928 903 915 919 890 903 912 889 900 868 855 861
28 922 909 915 914 899 906 901 876 892 882 864 873
29 941 918 929 909 893 902 895 871 884 878 863 870
30 935 912 925 906 883 894 898 886 890 884 867 874
31 - -~ --- 910 875 895 919 877 890 - - -
MONTH 962 893 923 951 875 911 931 861 892 910 854 879
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Table 2. 09379910, Colorado River below Glen Canyon Dam, Arizona, water years 1990-