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FOREWORD

The National Eutrophication Survey was initiated in 1972 1in
response to an Administration commitment to investigate the nation-
wide threat of accelerated eutrophication to freshwater lakes and
reservoirs.

OBJECTIVES

The Survey was designed to develop, in conjunction with state
environmental agencies, information on nutrient sources, concen-
trations, and impact on selected freshwater lakes as a basis for
formulating comprehensive and coordinated national, regional, and
state management practices relating to point source discharge
redgction and nonpoint source pollution abatement in lake water-
sheds.

ANALYTIC APPROACH

The mathematical and statistical procedures selected for the
Survey's eutrophication analysis are based on related concepts
that:

a. A generalized representation or model relating
sources, concentrations, and impacts can be
constructed.

b. By applying measurements of relevant parameters
associated with lake degradation, the generalized
model can be transformed into an operational
representation of a lake, its drainage basin, and
related nutrients.

c. With such a transformation, an assessment of the
potential for eutrophication control can be made.

LAKE ANALYSIS

In this report, the first stage of evaluation of lake and
watershed data collected from the study lake and its drainage
basin is documented. The report is formatted to provide state
environmental agencies with specific information for basin
planning [§303(e)], water quality criteria/standards review
[§303(C?], clean lakes [§314(a,b)], and water quality monitoring
[6106 and §305(b)] activities mandated by the Federal Water
Pollution Control Act Amendments of 1972.
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Beyond the single lake analysis, broader based correlations
between nutrient concentrations (and loading) and trophic condition
are being made to advance the rationale and data base for refine-
ment of nutrient water quality criteria for the Nation's freshwater
lakes. Likewise, multivariate evaluations for the relationships
between land use, nutrient export, and trophic condition, by lake
class or use, are being developed to assist in the formulation of
planning guidelines and policies by the U.S. Environmental Protection
Agency and to augment plans implementation by the states.
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NATIONAL EUTROPHICATION SURVEY

LAKE NAME
Big Lake
Fools Hollow Lake

Lake Havasu

Luna Lake
Lyman Lake
Lake Mohave
Lake Pleasant

Lake Powell

Rainbow Lake
Theodore Roosevelt Lake

San Carlos Reservoir

STUDY LAKES
STATE OF ARIZONA

COUNTY
Apache
Navajo

Mohave (San Bernadino
in CA)

Apache

Apache

Mohave (Clark in NV)
Yavapai, Maricopa

Coconino (Kane, Garfield,
San Juan in UT)

Navajo
Gila

Graham, Gila, Pinal
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REPORT ON LAKE POWELL, ARIZONA
STORET NO. 0408

I.  CONCLUSIONS
A. Trophic Condition:

Survey data indicate that Lake Powell is borderline
between oligotrophic and mesotrophic. Low chlorophyll a
values, low phosphorus values, and only slight oxygen depres-
sion were observed at open lake stations. Standiford, et al.,
(1973) cite data from Hansmann, Kidd, and Gilbert, who rate
the lower basin as naturally eutrophic based on productivity
studies. For a comparison of Lake Powell's water quality with
other Arizona and Utah lakes see Appendix A.

B. Rate-Limiting Nutrient:

Algal assay results indicate that the reservoir is phos-
phorus Timited. 1lnorganic nitrogen to orthophosphorus ratios
obtained from the lake data are high (N/P > 25/1), suggesting
phosphorus limitation.

C. Nutrient Controllability:

Lake Powell receives water from three major sources, the
Colorado, Green, and San Juan Rivers, and several minor
streams. These rivers were not monitored as part of the Survey,
but some data are available from USGS monitoring stations.

Total phosphorus values in both the Green and Colorado Rivers






IT. LAKE AND DRAINAGE BASIN CHARACTERISTICST

A. Lake Morphometry:*

Surface area: 653.16 km2.
Mean depth: 51.0 meters.

Maximum depth: 170.0 meters.

Volume: 33.304 x 109 m3.

Mean hydraulic retention time: 2 years.

G- w N —

B. Tributary and Qutlet:**

1. Tributaries
Name and Location Drainage Mean Flow
of Gaging Station Area (km3) (m3/sec) % of Total
Colorado River
at Cisco, Utah 62,678 173.0 43.9
Green River
at Green River, Utah 109,531 175.0 44 .4

(includes San Rafael
River Data)
Dirty Devil River

at Hanksville, Utah 9,039 . 3.5 0.9

Escalante River '

at Escalante, Utah 816 0.6 0.2

San Juan River

at Bluff, Utah 59,570 41.7 10.6
Totals 241,634 393.8 100.0

TTable of metric conversion--Appendix B.
*BUREC, 1966. A1l values based on pool elevation of 1128 meters
(3770 feet) above sea level.

**JSGS, 1973. Discrepancy between tributary and outlet total drainage
area is due to location of tributary monitoring sites about 100 kilo-
meters above the confluence of the tributary and the lake, and because
the outlet site is approximately 15 kilometers below Glen Canyon Dam.
The difference of 11% between inflow and outflow is due to the rising
pool elevation during the period of record, evaporation, and ground
water recharge into the sandstone bedrock of Lake Powell.



2. Outlet -
Name and Location Drainage Mean Flow
of Gaging Station Area (km3) (m3/sec) % of Total
Colorado River '
at Lees Ferry 279,459 350.0 88.9

C. Precipitation:*
1. Average annual: 12 cm.

D. Pool Elevation above Sea Level

1. January, 1965 1064 meters (3492 feet)
2. December, 1969 1088 meters (3572 feet)
Increase 1965-
1969 24 meters

3. Average for 1975 1116 meters (3660 feet)

*From National Park Service circular, based on 8 years of records
at Wahweap.
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LAKE WATER QUALITY SUMMARY

A.

Collection Methods

Lake Powell was sampled in April, August, and November-
December of 1975 by NES helicopter teams. Due to the size
and morphology of the lake, adverse weather conditions, and
logistic considerations both the spring and fall samplings
were accomplished in two temporally separate periods. In
April, Stations 01-08 were sampled on the 15th and 16th
while Stations 09-19 were sampled on the 28th and 29th
(Figures 1-3). Station 08 was located well out of the
Colorado River Channel in the lee of protective bluffs.
Station 19 replaced Station 08 which was not resampled on
subsequent visits. Fall samples were collected at Stations
06, 13-16, and 18 on November 24th and 25th. On December 1st,
2nd, and 3rd, Stations 01-07, 09-12, 15, 17, 18, and 19 were
sampled repeating three earlier stations. Significant changes
did occur in the short interval between the two fall sampling
periods.

Sample collection was limited to the upper 220 feet (67
meters) of the water column because of cable length. Conse-
quently, data from deeper waters were not collected. In situ
determinations of temperature, turbidity, and conductivity
were made utilizing both analog and digital outputs. Samples

were collected at selected depths for dissolved oxygen, pH,
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and nutrient analysis. Samples for chlorophyll a and phyto-
plankton samples were composited from several stations prior
to analysis. Samples for algal assays were collected during
the spring and fall sampling periods. These samples were
composited from water collected at each sampling depth and
from up to four stations. (A more complete discussion of
sampling techniques is presented in NES Working Paper 175.)
Physical and chemical lake data are presented in Appendix C

and are summarized in the following table.



STOREYT CODE 0408

PARAMETER Na

TEMPERATURE (DEG CENT)

0.-1.5 M DEPTH 3
MAX DEPTHoe# 4
DISSOLVED OXYGEN (MG/L)
0e=1,5 ™M NEPTH 8
MAX DEPTH#® 4
CONDUCTIVITY (UMHOS) .
0.-1.5 M DEPTH 8
MAX DEPTH## 4
PH (STANDARD UNITS)
Oe=1.5 M NEPTH 8
MAX DFPTHu#® 4
TOTAL ALKALINITY (MG/L)
0.=1,5 M NEPTH ]
MAX DEPTH## 4
TOTAL P (MG/L)

0e=1.5 M DEPTH 8
MAX DEPTH®® 4
DISSOLVED ORTHO P (MG/L)
0e=1.5 M DEPTH 8
MAX DEPTH## &4
NO2eNO3 (MG/L)

Oe=1e5 M DEPTH 8
MAX DEPTH®® 4
AMMONTA (MG/L)

00-1.5 M DEPTH A
MAX DEPTH®® 4
KJELDAHL N (MG/L)
0ue=1.5 M DEPTH 8
MAX DEPTH&# 4

SECCHI DISC (METE=S)

t 4715775 )
Seaw = 4
RANGE MENTAN

9.3~ 11.0 9.9
6,5 7.6 6.9
Geb4= 10,0 9,6
S.8=- 9.4 6.1
576.- 600, San,
637.- 658, 651.
7.8~ 8.4 8,3
To7= 8,0 7.8
124,.- 131, 13n,
135,.~ 154, 149,
0e010-0.017 0.011
0.007=-0.014 0,010
0.011-0.014 0,012
0.011-04019 0.N15
0.,360-0.400 0.375
0.390-0.660 0.640
0.020-0.030 0,020
0.020=-0.020 0.020
0.200-0.400 0,300
0.200-0.400 0,350
5-0‘ 7-0 503

# N = NO, OF SAMPLES

A. PHYSICAL AND CHEMICAL
{ 8/14/7% )
MAX
DEPTH Saoe = 3
RANGE
(METERS) e RANGE MEDIAN
0.0=- 1.5 6 23.4= 25.3 2444
42.7= 61.0 3 4,7= 649 5.9
00~ 1.5 5 Teb= 9.0 8.0
42.7= 6140 3 5.6= 7.2 6.8
0.0- 1.5 6 879.~ 945, 937.
42.7= 61,0 3 583.~ 69%0. 656,
0,0= 1.5 6 845- 8.8 8.6
42,7= 61.0 3 7.8=- 8,0 7.9
Ne0= 1.5 6 113.~ 133, 126,
42.,7= 61,0 3 125.- 140, 136,
0.0=- 1.5 6 0.007-0.011 0.009
42.7= 6140 3 0.007-0.016 0.009
0.0- 1.5 6 0.008-0.013 0.009
42.7= 6140 3 0.003-0.019 0.010
0e0= 1.5 6 00170-00220 0.175
42.7= 61.0 3 0.500'0.540 0.540
0.0- 1.5 6 0.,020-0.040 0,030
42.7- 61.0 3 0.030-0.040 0.040
0e0= 1.5 6 0.200-0.,200 0.200
42.7= 61.0 3 0.200-0.200 0.200
3 be6- 5,2 4.6

## MAXIMUM DEPTH SAMPLED AT EACH SITE

#8e S =

NO. OF SITES SAMPLED ON THIS DATE

CHARACTERISY. Cb

MAX

DEPTH
RANGE

(METERS)

0.0~
6l.0~

0.0~
61,0~

0.0~
61,0~

0.0~
61.0~-

0.0~
61,0~

0.0~
6l1.0~

0.0~
61.0~-

61.0-

N

( 127 2775 )

Saen

RANGE

121,.-
120,.-

126,
147,

0.006=-0,010
0.006=-0,012

0.002-0,002
00002'0.004

0.270-0,310
0.260-0.560

0.020-0,020
0.020-0,020

0.,200-0.,200
0.200-0,200

6.4~ 15,2

= 3

MEDIAN

125.
138,

0.008
0.006

0.002
0.002

0.275
0.530

0,020
0.020

0,200
0,200

MAX
DEPTH
RANGE |
(METERS)

0,0~
41,1-

0.0~
41,1~

1.5
67.1

0.0~
‘lol'

0,0~
‘lol-

. 1.5
67.1

0,0~
4l.1-

0s0~-

al.l‘ 67.1

0.0- 1.5
“1.1-

0.0-
slel=

0.0' l.s
slel=-

0.0- 105
slel= 6761

oL



B.

1

Physical Properties

1.

Main Channel

Profiles and cross sections of temperature, dissolved
oxygen, and conductivity along the axis of the Colorado
River Channel are presented in Figures 4 through 13. Tem-
perature and conductivity profiles are reproduced from
continuous analog records; those for dissolved oxygen are
interpolated between sampling depths. In April (Figure 4)
the isotherms at depth tend to rise as you proceed downstream,
indicative of upward displacement by inflowing cold, dense
winter water. Reynolds and Johnson (1974) report that annual
cold, saline, advective under flows from the Colorado River
occur each winter which "flush" the bottom waters of the
lake and replace it with cold, oxygenated water.

The August profiles (Figure 5) show a relatively deep,
well developed thermocline. The high surface values at
Stations 10 and 11 are difficult to account for. On the
cross section (Figure 6) the 80 C isotherm is not encountered
in the upper basin, indicative of displacement by summer
runoff waters into the upper reaches of the lake.

In December (Figure 7) mixing is apparent to 35 to 40
meters throughout the lower basin. Very cq]d water is observed

at Station 09 but either sinks below our sampling levels
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or is mixed quite rapidly since only a hint of its presence is noted
at Station 05. A third hypothesis would be that it represents a cold
~water "slug" that has not yet progressed downstream to Station 05.

Conductivity profiles and cross sections along the main axis of
Lake Powell are shown in Figures 8, 9, and 10. Conductivity values
indicated are ambient; they have not been adjusted to 250 C*,

In April (Figure 8) high conductivity isopleths in the upper
reaches of the lake extrapolate to below the maximum sample depth
at downstream sites, again suggesting a dense water flow into the
bottom layers of the lower basin. The higher surface conductivity
values at Station 05 probably reflect the two week interval between
sampling of Station 05 and adjacent stations.

Summer surface conductivities (Figure 9) are very high because
of warm, saline inflowing surface waters and extensive evaporation.
[f specific conductance values were used, the surface gradient would
be somewhat less apparent, but high values would still remain.

Very lTow conductance observations at Station 14 during the fall
sampling (Figure 10) are a result of earlier sampling. There was

little apparent structure remaining in December; however, relatively

*This adjustment can be approximated by the formula SCy5 = Cy + .02 (25-T)
where SCp5 = Specific Conductance at 250 C and CT = conductance in
umhos/cm at Temperature T in OC.
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saline water can be seen entering from the north.

Cross sections and profiles for dissolved oxygen are presented
in Figures 11, 12, and 13. Profiles are interpolated between sampling
depths. Spring values were relatively high. Less dissolved oxygen
was found in the deeper waters of the lower basin, implying the
presence of "older" water at those stations. The oxygen minimum
observed at Stations 01 and 19 at about 50 meters depth appears to
correspond to an old plateau canyon break prior to inundation. The
minimum is more pronounced in the wider lake areas (Station 19), where
there is a corresponding increase in the extent of the exposed ledge.
Page and Johnson (1975) attribute the dissolved oxygen minimum to
biological respiration of organic rain. During the summer sampling
(Figure 12) the dissolved oxygen minimum observed in the upper 30 meters
generally corresponds to the thermocline. In this instance biological
respiration is, in all probability, the responsible agent. December
sampling (Figure 12) found virtually no structure in the dissolved
oxygen distribution other than a poorly developed deep oxycline at

several stations at the 35-50 meter level.
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Tributary Arms

San Juan Arm

In April relatively warm, low salinity water from the San
Juan River overflowed the colder, more saline waters of San Juan
Arm. Warm surface waters (> 13° C) were found to about the 6 meter
Tevel at Station 16, the most upstream sampling station (Figure
2). By Station 13, about halfway down the Arm, the 13° ¢ isotherm
had risen to about 1.3 meters and the 12° C isotherm from 7 to 3.5
meters. Station 14, located at the mouth of the Arm, had no
temperatures greater than 1° c. Temperatures averaged about
1° ¢ higher at all depths in the San Juan Arm than at Station 14
the Colorado River Channel. These stations were sampled in sequence
by the same flight team so sampling and/or temporal differences
do not account for this discrepancy.

In August, the temperatures of the inflowing waters were guite
high (23-250 C). Interestingly, the surface water at Station 13
midway along the Arm was warmer and less conductive than at either
end.

Stations 13, 14, and 16 were sampled in November during the
final round. Very low temperature, low conductivity waters from
the San Juan River were found at Station 16. Stations 13 and 14

had warmer, more conductive water at all levels.
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Escalante Canyon

Escalante Canyon is represented by Station 17 upstream and
Station 12 near the canyon mouth in Lake Powell's main channel
(Figure 2). In April, surface temperatures and conductivities were higher
in the canyon than in Lake Powell proper, while at depth there was a
slight reversal of this trend. During the summer, higher surface
temperatures were found in the canyon while water temperatures at inter-
mediate levels were similar to those in the open lake. Summer conduc-
tivity values obtained at Station 17 are suspect due to intermittent
malfunction of the probe. Low dissolved oxygen levels were found at
the bottom and at about 21 meters, the level of a submerged ledge.
During the winter sampling, however, little difference was noted between
the two stations. Within the canyon, an oxygen minimum occurred at
about 42 meters depth.

Bullfrog Basin

Bullfrog Basin is represented by Station 18, located at the upper
end of the Basin, Station 06, near Bullfrog Marina, and Station 11,
situated in the main channel where Lake Powell necks down from the
relatively wide lake area near Bullfrog (Figure 3). Because of their
exposure, Stations 06 and 18 were reoccupied at slightly different locations
on each sampling round to take advantage of windbreaks provided by
the surrounding bluffs. 1In November, for instance, Station 06 was
located nearly inside the Bullfrog anchorage area while in December it

was near midchannel and in April somewhat favored the opposite (western)



21

side of the Basin. In April Station 06 was sampled 2 weeks earlier than
Stations 11 and 18. During the fall sampling Station 11 was only
visited in December while 06 and 18 were sampled both in November and
December.

During the spring sampling, temperatures for the upper 15 to 18
meters were slightly less inside Bullfrog Basin than at Station 11.
Below that level the water was apparently the same. There were no
significant differences in conductivity or dissolved oxygen between
the three stations. Values for pH were somewhat lower within Bullfrog
Basin than in Lake Powell proper. During the August sampling, data
from the three stations were very similar except for low dissolved
oxygen values near the bottom at Station 18. During the November and
December rounds there was little variation between stations although
both pH and dissolved oxygen values were slightly higher inside the
Basin. Between the November 25th and December 3rd samplings temperatures
decreased about 2° C over the entire water column at Station 18, wﬁi]e
conductivity and oxygen values increased slightly. The % saturation
values of dissolved oxygen remained the same, however. At Station 06
both conductivity and temperature decreased markedly between the November
and December samplings. (Temperature accounted for only about one-half
of the conductivity change.) The observed changes at this site were

probably due in part to the adjustment of station location.
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Navajo Arm

Navajo Arm is represented by samples at Station 01, at the con-
fluence with lower Lake Powell, and Station 04, about midway up its
Tength (Figure 1). A planned station at the upper end of the Arm was
deleted due to the very narrow canyon walls in that area. Water
conditions were similar at both stationslduring the April and August
sampling rounds although slightly higher temperatures and conductivities
were present at Station 04 in August. A weak dissolved oxygen minimum
was present at Station 04 at 45-48 meters on both rounds. In
December the water above 36 meters at Station 04 was isothermal and low
oxygen values were found at all levels. Conductivity values were
higher at all depths inside the Arm than in Lake Powe]] proper, the

difference increasing with depth.



C.

Biological Characteristics:

The data obtained are presentea in the following tables:

1.

23

Biological collection methods were described previously.

Phytoplankton -

Sampling

Date

04/16/75

08/14/75

12/01/75

Dominant

W N -

T B W N =

NP w M=

Genera

Chroomonas?

Fragilaria

Cryptomonas
Glenodinium

Other genera

Total

Fragilaria

Chroomonas?
Centric diatom
Navicula
Skeletonema

Other genera
Total

Chroomonas?

Fragilaria

Cryptomonas
Tetraedron

Scenedesmus
Other genera

Total
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2. Chlorophyll a -

Station ' Chlorophyll a (ug/1)

Number Sampling Round: April August Nov/Dec
01 --- 2.2 ---/0.8
02 1.0 2.1 ---/0.5
03 1.0 2.2 ---/0.9
04 0.5 2.6 ---/0.8
05 2.5 4.7 ---/1.5
06 1.5 7.3 1.9/0.8
07 --- 1.8 ---/0.7
08 1.5 - ---/---
09 2.0 23.6 ---/1.4
10 1.2 5.8 ---/1.1
17 1.7 6.7 ---/0.9
12 1.2 4.7 ---/1.1
13 1.3 4.5 1.7/---
14 0.9 5.3 1.9/---
15 1.2 4.3 2.2/0.9
16 1.5 8.7 9.2/---
17 1.5 3.9 ---/0.9
18 1.5 6.3 2.1/1.3
19 1.3 2.7 ---/1.5
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D. Limiting Nutrient Study
1. Algal assay results on composited Lake Powell water
that has been autoclaved, filtered, and nutrient spiked.*

a. Stations 06 and 08 -
Date Sampled 4/16/75

Ortho P Inorganic N Maximum Yield
Spike (mg/1) Conc. (mg/1) Conc. (mg/1) (mg/1-dry wt.)
Control 0.006 0.440 0.1
0.050 P 0.056 0.440 5.1
0.050 P + 1.0 N 0.056 1.440 7.3
1.0 N 0.006 1.440 0.1

b. Station 09
Date Sampled 4/28/75

Ortho P Inorganic N Maximum Yield
Spike (mg/1) Conc. (mg/1) Conc. (mg/1) (mg/1-dry wt.)
Control <0.005 0.556 0.1
0.050 P <0.055 0.556 14.7
0.050 P + 1.0 N <0.055 1.556 21.2
1.0 N <0.005 1.556 0.4

C. Station 13 and 16
Date Sampled 4/28/75

Ortho P Inorganic N Maximum Yield

Spike (mg/1) Conc. (mg/1) Conc. (mg/1) (mg/1-dry wt.)
Control 0.015 0.490 4.0
0.050 P 0.065 0.490 '16.7
0.050 P + 1.0 N 0.065 1.490 22.1
1.0 N 0.015 1.490 6.6

*See EPA, 1975.



d.

Spike (mg/1)

Control

0.050 P

0.050 P+ 1.0N
1.0 N

Spike (mg/1)

Control

0.050 P

0.050 P + 1.0 N
1.0 N

Spike (mg/1)
Control
0.050 P
0.050 P + 1.0 N
1.2 N

g.

Spike (mg/1)

Control

0.050 P

0.050 P + 1.0 N
1.0 N

26

Stations 12 and 17
Date Sampled 4/29/75

Stations 11 and 18
Date Sampled 4/29/75

Ortho P Inorganic N

Conc. (mg/1) Conc. (mg/1)
<0.005 0.375
<0.055 0.375
<0.055 1.375
<0.005 1.375

Ortho P Inorganic N
Conc. (mg/1) Conc. (mg/1)
0.005 0.450
0.055 0.450
0.055 1.450
0.005 1.450

Stations 14, 15, and 19
Date Sampled 4/28/75

Ortho P Inorganic N

Conc. (mg/1) Conc. (mg/1)
<0.005 0.475
<0.055 0.475
<0.055 1.475
<0.005 1.475

Stations 02, 03, 04, and 07
Date Sampled 12/1/75

Ortho P Inorganic N
Conc. (mg/1) Conc. (mg/1)
0.005 0.320
0.055 0. 320
0.055 1.320
0.005 1.320

Maximum Yield
(mg/1-dry wt.)

OO0
NN

Maximum Yield
(mg/1-dry wt.)

—
ownMN O
NO Ww

Maximum Yield
(mg/1-dry wt.)

—r
O Wwo
PROYN N

Maximum Yield
(mg/1-dry wt.)

COO0OO
—t cd  nd  d



Spike (mg/1)

Control

0.050 P

0.050 P + 1.0 N
1.0 N

Spike (mg/1)

Control

0.050 P

0.050 P+ 1.0N
1.0N

Spike (mg/1)

Control

0.050 P

0.0560 P + 1.0 N
1.0 N

Spike (mg/1)

Control

0.050 P

0.050 P+ 1.0 N
1.0 N

h.
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Stations 05, 09, and 10
Date Sampled 12/3/75

Ortho P Inorganic N
Conc. (mg/1) Conc. (mg/1)
0.005 0.455
0.055 0.455
0.055 1.455
0.005 1.455

Stations 11 and 17
Date Sampled 12/4/75

Ortho P Inorganic N
Conc. (mg/1) Conc. (mg/1)
0.005 0.390
0.055 0.390
0.055 1.390
0.005 1.390

Stations 13 and 16
Date Sampled 11/24/76

Ortho P Inorganic N
Conc. (mg/1) Conc. (mg/1)
0.005 0.370
0.055 0.370
0.055 1.370
0.005 1.370

Stations 06 and 18
Date Sampled 12/3/75

Ortho P Inorganic N
Conc. (mg/1) Conc. (mg/1)
0.005 0.355
0.055 0.355
0.055 1.355
0.005 1.355

Maximum Yield
(mg/1-dry wt.)

— g
OVWO
NN

Maximum Yield
{mg/1-dry wt.)

OO O0OO
WOHhAAN

Maximum Yield
(mg/1-dry wt.)

0.5
13.6
21.0

0.4

Maximum Yield
(mg/1-dry wt.)

— —

o0 —=0O
WO W
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1. Stations 01, 12, 15 and 19
Date Sampled 12/2/75

Ortho P Inorganic N Maximum Yield
Spike (mg/1) Conc. (mg/1) Conc. (mg/1) (mg/1-dry wt.)
Control 0.005 0.395 0.3
0.050 P 0.055 0.395 4.4
0.050 P+ 1.0 N 0.055 1.395 1.1
1.0N 0.005 1.395 0.2
Discussion -

The control yields of the assay alga, Selenastrum

capricornutum*, indicate that potential primary productivity

of Lake Powell was generally low at the time the samples
were taken. The Apr%] composite samples from Stations 13
and 16 in the San Juan Arm contained elevated phosphorus
levels due to San Juan River discharge at Station 16. The
assay control yield from this sample was an order of magnitude
greater than that from other stations. The increases in
yield with orthophosphorus alone indicates that Lake Powell
is limited by phosphorus. The addition of nitrogen alone
resulted in yields which were not significantly different
than those of the controls.

The reservoir data substantiate phosphorus limitation;
i.e., the mean inorganic nitrogen to dissolved orthophosphorus

ratios were 25/1 or greater at all stations on all sampling

*For further information regarding the algal assay test procedure
and selection of test organisms, see U.S. EPA (1971).



29

rounds except for Stations 09 and 16 during the August sampling.
Both of these stations are near the inlets of major river systems
-and were sampled near the time of maximum flow. Even these
stations had ratios of 15/1 to 11/1 respectively. This range

is one of transition from phosphorus to nitrogen limitation

(N/P ratios of greéter than 16/1 are indicative of phosphorus
limitation.)

Several of the algal assays exhibited little or no response
to addition of nutrients. Available data are insufficient to
determine the cause of these anomalous results. However, possible
explanations include the presence of a toxin or limitation by a

nutrient other than nitrogen or phosphorus.
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NUTRIENT LOADING

Stream sampling was not conducted for Lake Powell tributaries
as part of the National Eutrophication Survey. However, by using
USGS data available in STORET, EPA's water quality computer data
bank, some estimates of 1oading can be obtained.

Loading estimates were made from STORET and other data using
seve?a] different computational schemes for 1974, 1975, and tong-
term records. Data was adequate for computation on only three
tributaries, the Colorado, Green, and San Juan Rivers. These
three rivers, however, account for 98% of the entering flow. The
three available monitoring sites are all at least 100 kilometers
upstream from the lake. Because of this, and the nature of the
available data, ranges of the computed loadings are provided in
the following table:

A.  Annual Nutrient Loading Ranges:

1.  Inputs Kg P/Yr. Kg N/Yr.
Colorado River at
Cisco, Utah 10-14 x 10° 229-329 x 10°

Green River at
Green River, Utah 23-30 x 105 80-240 x 10°

San Juan River at 5
Mexican Hat, Utah 5-14 x 105 110-130 x 10°

Total 38-58 x 10° 419-699 x 105
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2.  Qutputs Kg P/Yr. Kg N/Yr.

Lake Outlet, Colorado
River at Lees Ferry,
Arizona 1-2 x 10° 238-292 x 10°

3. Net Annual
Accumulation 36-57 x 105 kg 127-461 x 105 kg

As can be seen, the lake is an effective nutrient trap.

Most of the nutrients appear to be deposited very near to the
inlets of the tributaries. Ambient total phosphorus and total
nitrogen (NOp + NO3 + Total Kjeldahl) concentrations (Appendix B)
are markedly less at Station 16 than those observed in the San
Juan River at Mexican Hat, and those at Station 09 are similarly
less, except.during the April sampling near the time of peak
runoff. At Stations 13 and 05 the reductions in nutrient concen-
trations are even more dramatic.

Yearly Loads:

The calculated annual phosphorus loading from the rivers
ranges from 5.8 to 8.9 g/mé/yr with over 97% of the phosphorus
being retained by the lake. If these values are compared to those
proposed by Vollenweider (Vollenweider and Dillon, 1974) they
are an order of magnitude greater than his "eutrophic" loading
level of 0.96 g/mz/yr. Vollenweider postulates that at greater
than his "eutrophic" loading level, receiving waters will become
eutrophic. However, the rapid disappearance of the high incoming

phosphorus concentrations suggests that most of the phosphorus
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is being deposited near the stream mouths. It is probable

that the effective loading, after consideration of this large
sedimentation rate, would still be above the "eutrophic" level,
but only slightly so. A progression towards more eutrophic
conditions can be expected; however, the change should be

relatively slow under present conditions.
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VI. APPENDICES

APPENDIX A

PARAMETRIC RANKINGS OF LAKES
SAMPLED BY NES IN 1975

STATE OF ARIZONA

Mean or median values for six of the key parameters evaluated
in establishing the trophic conditions of Arizona lakes sampled
are presented to allow direct comparison of the ranking, by parameter,
of each lake relative to the others. Median total phosphorus, median
inorganic nitrogen and median dissolved orthophosphorus levels are
expressed in mg/1. Chlorophyll a values are expressed in ug/1.
To maintain consistent rank order with the preceding parameters,
the mean Secchi disc depth, in inches, is subtracted from 500.
Similarly, minimum dissolved oxygen values are subtracted from 15
to create table entries.



ARIZONA LAKES
LAKE OAYA TO BE USFD IN RANKINGS

LAKE MENLAK MEDIAN 500~ MEAN 15=- MEDIAN
CODE LAKF “JAtE 1NTAL P INORG N mME AN SEC CHLORA MIN DO VISS ORTHO P
N401 RIG LirE a2 0,090 386.000 2900 9.000 0.007
0402 FOOLS HOLLOw (te 059 0,090 466,600 10.683 16.300 0.014
0403 LAKE ~AVASH Ca.N15 0.170 420.231 3.5948 10.800 0.005
0604 LUNE _AKE GelB2 0.050 396,250 3.400 12,200 0.131
040% LYMaN | AxF o099 0,060 484,667 2,633 9,000 0.056
040~ LAKE MORAVE N.n}7 Ne240N 369,667 4404 8,60Nn 0.010
0407 LAKF PLEASANT 0en27 0,040 449,154 9.808 14,900 0004
0403 LAKE FOWELL us.0l0 0,410 322.140 2800 13,800 0.009
040Y ~AIMNKUN |LAKE Ne046 Ga065 440,750 16.3A7 12,000 0.009
0410 ROOSFVELT Laxt - 1020 0,040 429.917 4,073 14,000 0.008

0411 SAN CALRLOS RESERVOIR (14 N56 0,060 474,500 14,750 14,600 0.009



PEXCENT OF LAKES [TH HIGnER VALUES (NUMBEr OF LAKES wITH HIGHER VALUES)

LAnc mEN]an MENTAN 500~ ME AN 15~ MEDT AN
CedE  LAKE NAME TOTAL © INORG N MEAN SEC CHLORA MIN DO DISS ORTHO P
Nl 816G LAKE 4 56 ( =) 35 ¢ 3) 80 ( B8) 80 ( 8) 85 ( 8) 80 ( R)
04772  FoOLS HOLLOs c¢% ( 2) 35 ¢ 3) 20  2) 20 ( 2) 109 ¢ 1) 20 ( 2)
0603 LAaKF pAvasy 90 (  v) 29  2) 0 (6]} 60 ( 6) 70 ( T) 90 (¢ 9)
0404 LLNA LAKE 0« 0) 70 ¢ 7Y 70 ¢ M 70 ¢ 7) S0t 5 0 0)
04a0s  LYMAN LAKE 10 ¢ ) 60 ( &) o ¢ 0) 100 ¢ 10) 85 ( 8) 10 ¢ 1)
0495 LAKE MOMHAVE 80 #) 10 ¢ 1) 80 ( 9) 40 (  4) 100 ¢ 10) 30 ¢ 3)
0407 LAKE PLEASANT 60 ( o) S5 (. 9) 30 ¢ 3 30 ¢ 3) 0« 0) 100 ¢ 10)
040 LaKE POWELL 100 ( 1wv) 9 C 0) 100 ¢ 10) 90 ( 9) 40 ( &) 55  5)
0467 ngNBOM LAKE . 40 ( a) 80 ( 8) 40 ( - 4) 0o« 0) 60 ( 6) 40 { &)
0410 PONSEVELT LAxE 0 D 9% ( 9) 50 ( 5) 50 ( 5) 30 ¢ 3 770 ¢ 7

0411 SAN CARLOS RESERVOIR 30 () 50 ( S) 10 ¢ D 10 ¢ ) 20 ( 2) 55 ( 5)



UTAH LAKES
LAKE DATA TO RE USFD InN RANKINGS

LAKF MEDIAN MEDIAN 500~ MEAN 15= MEDTAN
CODE LAKF NAME TOTAL P INORG N MEAN SEC CHLORA MIN DO DISS ORTHN P
N&0’ LAKF POWFLL 0.010 0.410 339.830 3.08] 13.800 0.007
4901 EAS LAKE 0.011 0,040 253.167 0.945 9.200 0.003
4902 LOWFX BOWN'S RESERVOIR ' 0.n31 0.040 336.000 5.567 9400 0.006
4903 DEER CREEK RESERVNIR N.N3R 0.215 430,333 9,078 14,800 0.006
4904 ECHN RPESERVOIR Nen47 0.170 450,333 6.967 14,000 0,012
490S LYNN RESFRVOIR n.121 0.200 417.667 39,600 10.400 0.052
4906 FISH LAKE n,ne3 0,040 152.000 12.483 10,400 0,004
4907 HUNTINGTON NORTH RESERVO t.013 0.0640 392.000 1.900 T.800 0,005
490R  JNE'S VALLEY RESERVOTR 0.nl2 0.045 400,000 Pe4R3 11.200 0.003
4909 MINFRSVILLE °9FSERVO1LR N.192 0,060 445,000 33.583 8,600 0,107
4910 MOON LAKE 0.008 0,040 381,000 2.700 9.600 0.002
4911 NAVAJO LAKE N.n16 N.040 368,000 2.000 6,000 0.003
4912 NEWCASTLE RESFRVOIR 0.051 0,040 428,667 12.467 13.600 0.0n9
4913 OTTER CREEK RESFRVNIR 0067 0.040 453,667 11.767 10,600 0,03
4914 PANQUITCH LAKF 0.071} 0.040 426,500 45,950 14,200 0.010
4915 PELTCAN (AKE 0,044 0,050 43R.500 6.350 8.400 0.004
491/ PINFVIEW RESFRVOIR 0,028 0.300 435,083 5.692 14,600 0.006
4917 PIUTE RESERVNIR Nena7 0,150 482,625 25,329 11,600 N,007
491R PNRCUPINE RESERVOIR N.025 0,110 440,000 7.R60 12,400 0.011
4919 PRUESS RESERVOIR (BARRIS 0,057 0.140 491,000 4,533 8,800 0.00R
4920 SEVIER RPINGF RESERVOIR 0.n26 0,355 469.778 18,222 12,400 0.008
4921 STARVATION RESERVOIR 0.016 0.060 394,583 5.675 13,200 0.006
49272 STEINAKER RESFRYOTR 0.Nll 0.040 316,750 1.844 12,600 0,005
4923 TRNPIC RESERVNIR 0.021 0,050 425,000 7.200 8.400 0.006
4924 UTAH LAKF N.137 0,320 490,583 72,012 11.400 0,012
4925 WILLARD RAY RESERVOIR CeNa4 0.060 457,182 7.567 11.000 0,009

5605 FLAMING GORGF RESERVOIR 0.n11 0,690 2R%,636 2.500 10.400 0.003



LAKE VENTAN MEDIAN 500~ MEAN 5=~ MENIAM

CODE  LAKE MAME ToTAL P INORG N MEAN SEC CHLORA MIN DO DISS OPT=N P
402 | AKE POWFLL 96 ( 25) 4 ( 1) A1  21) 73 ¢ 19) 15 ( &) 42 ( 11)
4001 3EAL LAKE an ( 23) 87T ( 19) 96 ( 25) 100 ( 26) 7 ¢ 2m 90 ( 2%
4902 |_OWFR ROWN'S DESERVOIR a6 ( 12) BT ( 19) RS ( 22} 65 ( 17} 73 ( 19y 50 ( 173§
4503 DEFR CREEx< RFSFRYNIR 42 (1) 19 ¢ 5) 42 ( 11) 35 ¢ 9 o 0 S8 ( 143
49N4 ECHN RESERVOTHR A1 ¢ A 27T 7 19 ¢ 5) S (13) 12 ¢ ) 13 ¢
4905 {YNN RESERVOTR R ( 2) 23 ( 6) 58 ( 15) 8 ( 2) 62 ( 15) 4 ( \ &3
40906 FISH LAKF 62 ( 16) 65 ( 16} 100 ( 26) 23 ( 6) 62 ( 15) 79  2n.
4907 HUNTINGTON NORTH RESERVO 17 20 65 ( 16) 69 ( 18) 92 ( 24) 96 ( 25) 69 ( 1%
690R  JOE'S VALILEY RESERVNIR Al (21} S8 ( 15%) 6?2 ( 16) 85 ( 22) 46 ( 17 96 ( 2%:
4800 MINFERSVILLE RFSERVOIR ncC oo 44 ( 11) 27 ¢ ) 12 ¢ 3) 85 ( 22) ¢ 0
49110 MOON LAKE 100 ( 26) 87 ( 19) 73 ( 19} 77 ( 20) 69 ( 18) 100 ( 243
%911 NAVAJO LAKE 69 ( 18) 87 ( 19) 7T ( 20) 88 ( 23) 100 ( 26) 85 ( 221
4912 NEWCASTLE PESERVOIR 23 ( 6} a7 (19 46 ( 12) 27 ¢« 7 19 ( S) 27T « T
4913 OTTER CREEx RESERVOIR 15 ( 4) 87 ( 19) 15 ¢ 4) 31 ¢ 8) 54 (14 8 ( 2
4914 PANQUITCH | AKE 12 ¢ 3) 65 ( 16) 80 (13) 4 (1) 8 ( 2) 23 ( &)
4915 PELICAN LAxE 37 ¢ 9 54 ( 14) 35 ¢« 9) 54 ( 14) 90 ( 23 73 ( 19
4816 PINEVIEW RESFRVOIP 50 (13 15 (4 38 ( 100 58 ( 15) 4 ( D 58 ( 14)
4917 OIUTE RESERVNIR 27 T 31 ( 8) 8 ¢ 2) 15 ( &) 38 ( 10) 46 ( 12)
4918 PORCUFPINF RESERVOIR 57 ( 15) 33 ( 10) 31 { 8) 38 ( 1n) 33 ( 8 19 ( =)
4919 PRUESS RFSERVOIR (GARRIS 19 (S 3 ( 9} 0ot o0) A9 ( 18) 81 ( 21) 37 ( 9)
4920 SEVIER RRIDGE RESERVOIR S4 ( 14) 8 ( 2) 23 ( 6) 19 ¢ 5) 33 ( A 37 ( 9)
4921 STARPVATION QFSERVOIR 73 (19 R7 ( 19) 65 (17) 62 ( 16) 23 ( . 6) 79 ( 2m)
4922 STEINAKER RESERYOIR RR ( 22) 87T ( 19) AR ( 23) 96 ( 2%) 27T (T 65 (17)
4923 TROPTIC RESERVNIR 65 ( 17) S0 -( 13) 54 ( 14) 46 ( 12) S0 (23 Sk ( la)
6924 UTAH LAvE 4 (D 12 ¢ 3) 4 ¢ 1) a9 ¢ 0) 42 ( 11) 13 ¢ 3
4925  WILLARN BAY RESERVANIR RT ) 44 ( 11) 12 ¢ 3 42 ( 11) S0 ( 13) 31 « Ay

SANS  FILAMING GNRGF QESEFRVNT? 90 { 23) 0o M 92 ( 24) a1 ( 21 62 t 1% 90 ( 23)



APPENDIX B

CONVERSION FACTORS



CONVERSION FACLTORS

Hectares x 2.471 = acres

Kilometers x 0.6214 = miles

‘Meters x 3.281 = feet

Cubic mcters x 8.107 x 1074 = acre/feet
Square kilometers x 0.3861 = square miles
Cubic meters/sec x 35.315 = cubic feet/sec
Centimeters x 0.3937 = inches

Kilograms x 2.205 = pounds

Kilograms/square kilometer x 5.711 = 1lbs/square mile

1



APPENDIX C
PHYSICAL AND CHEMICAL DATA
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14 30 0130 0e00
14 30 0lo0 Ve013
14 30 0200 Nells

75708714 13 15 0000 0e011 r-3y4
13 15 0005 0010
13 15 0015 neGl2
13 15 0040 he0l0
13 15 ¢050 deull
13 15 0075 0009
13 15 0115 04009
13 15 0155 04009
13 15 0e00 Oe00Y
15712702 11 05 0000 0.006 Vel

11 ¢S noos 0.000
11 0% 0030 Je0G06
11 u5 000 Vel0B
11 05 0140 0.006
11 0% 0170 0el0GS
11 05 020v e OS5

11 05 0220 0006



STUKET weTRIEVAL

DATE To/ll/ce

NATL EUTROPRICATION SuKVEY
cPA-LAS VEGAS

vaTe
FrOm
ro

TIme DEPT™

OF
DAY

75/04/15 13

13
13
13
13
13
13
13

75708714 10

15712701

10
10
10
10
i0
10
10
15
15
15
15
15
12

K VALUE KNOWN TO BE LESS

FEET

0000
0005
0015
005
0050
Gluo
0150
0200
0000
0005
0025
0050
0090
0140
0ls8v
0220
0000
0005
0015
0060
o110
0135

npol10
WaTex

TEwMP

CENT

n

WO NEELCLL W
e ¢ o 0 o 0 o o

PO~ UNWEW

LAY
o ww
* o @
an o

13.8
Be8
6.7
47

11.7

11,7

11.6

11.7

11.7

ll.7

THAN INDICATED
J VALUE KNOWN TO BE IN ERROR

003yu
v0

nmo/

9.7
9.6
10.0
9.8
Yeb
‘,.2
6.0
Deb
Bel

o x
* ®
&

FPONNOEONT N~
® & & & o o & o

cxcceoanh i

voor7
ThAwnsP
SeCCnl
INCHES

204

180

300

000w
CNDUCTVY
FIELD
MICRUMHO

576
577
576
571
564
564
637
645
879
937
933
199
747
64}
642
656
528
524
567
50¢
503
5063

040802

36 56 5040 111 29 15.0 3
LARE PUWELL

Ueu0b Ar{ZONA

11u5vl
11ePALES 2llléud
U999 FEET UErTH CLASS 00

00400 00410 voeln 00625 00630
PH T ALK NH3=N TOT KJdel NOZ&NO3
CACOS TOTAL N N=TOTAL

Su MG/L MG/L MG/L MG/L
8o30 128 0,030 0.200 04390
T.80 l3v 0.020K 0.300 0.370
8.20 131 0,020K 0.300 0,370
8.20 129 0.020K 0.300 0:370
8.2V 130 0.020 0200 0.380
T.80 laas 0.020K 0.200 045030
7.8u 146 0,020k U.,300 0.640
7.80 149 0e,020K 0.400 0.660
8,60 121 ¢,020 0.200 0.180
B.60 122 0,020 0).200 0.170
8,60 122 0,030 0.200 0.170
8430 131 0,030 0.200 0.310
8,20 130 0,060 0,200 0,390
8.05 132 0e040 Ve200 0e620
B.00 13v 0,030 0,200 0,460
Ta90 136 0.040 Vel0UR VoS40
Bel0 lee 0.020 0,200k 0,270
8.00 121 0,020 0.200% 0.270
8,00 121 0,020 0,200K 0,270
8,00 119 0,020 0,200K 04260
7.90 120 V.020 0.,200K 0,260
7.90 120 0,020 0e2U0K 0,260

00671
PHOS=D1!
ORTHO
MG/ ¥

0,01¢
0.010
0,01¢(
0.01¢
-0.018
0.,01¢
0.01¢
n,01¢
0,00
0,00’
0,01¢
0.011¢
0,00
0.00,
0.00¢
0.00.
0,00,
0,00
0,00¢
0,00/
0,00
0.00/



STURET RETRIEVAL vATE T76/1l/26

NATL BUTHOPHRICATION SURVEY va0802

tFA=-LAS VEGAS 36 56 50,0 111 ¢9 15.0 3
LAKE PFUwELL
04005 AT ZuNA

110591
11EPALES 211i2ve
0999 FEET wuwerTrn  CLASS 00
du665 32217 uQusl
DATE TIME DEPTH PHOS=TOT CHLRPRYL INCOT LT
FeOM [¢]J A REMNING
TO DAY FEET MG/L P UG/L PERCENT
75/704/15 13 30 00060 GeUl7/ 1.0
13 30 0005 UeO1l1l
13 30 0015 Ue011
13 36 0025 0.01]
13 30 0050 UeUA
13 30 0lo0 Vel
13 30 0150 UeO1ld
13 30 0200 0011
75708/14 10 00 000V UeVO7 cel
10 00 00VU» Ge007
1u 00 002> e Q07
10 00 000 0008
10 00 0090 0eGO7
10 00 0Olau VU086
16 00 0lso0 Ve000
10 00 Occu 0e007
75712761 15 36 0900 0e00% 0e5
15 30 0005 J)e007
15 306 001% 0.006
1> 30 0060 UeUUT
15 36 0110 UelO7

15 30 0135 Ue00B



STU=ET ETRIEvVAL uATE 76/11/¢26

NATL EUTROPHICATIUN >SURWEY 040803

EPA=-LAS VEGAS 37 01 35.0 111 25 15.0 3
LARE POWELL
49025 ARIZUNA

1190291
1lerPALES 211120
Vleo FEET vErThn  CLASS (O

00uUlo0 0030V 00077 000Yv4 00400 00410 00610 uibed u0n630 00071
UAaTE Timk OEPTH  wATEw [o1¢} THANSP CNDUCTVY PH T atK wNH3=N TOT KubkL ~NU2ANO3 PHOS=-DIS

FreQm oF TcuP SeCCHl FIELD CaCus TulaL N N=TOTAL URTHU

T0 DAY FERT CenT Mo/ INCHES MICKROMHU SU MG/L MG/L MG/ L MG/L MG/L P
75/04/15 15 30 0000 9.9 .6 196 577 8,30 136 0,020 0.400 0,370 0.013¢
15 30 00u® e Y P46 576 8,30 134 0,020K 0,200 04300 0.0l1¢er
15 3u 001% 9.4 Y6 577 8,30 134 0,020K 0,200 0,370 0,011¢
15 30 00&5 9.8 Y8 577 8,30 125 0,020 0.200n 0,380 0,012¢
15 30 0045 9.8 446 577 8,30 125 0,020K N.200 0,370 0,012
15 3v 0095 9.7 1ue0 574 8430 127 Ue 020K 0e20UR 0,360 0,010F
15 30 vu/s 8.8 Y60 567 8,20 le7 0602UK 0.200x 0e380 0.01¢*
15 30 0043 132 0.020 02004 0.450 0,012¢
15 30 0100 Be3 Deb 572 H.10 128 0.020K 0.20un 0es030 N.0}3r

15 30 0130 8.1 Te8 5717 T.90

15 30 G140 Teb 7.0 606 T.90 139 0,020 0.200 0e540 0.016¢
75708714 10 45 000v 2449 Be0 954 BeD5 122 0,020 0ec0 0el1H0 0.00¢21
10 45 0005 el 952 H,60 123 -~ 0.020 0.200 0.170 0.002
10 45 0ue>s 24l Be4 916 8.60 127 Vs020 0,200 0.220 0,010
10 45 0090 17.3 6.6 756 8.30 130 0.020 Vec00 0,370 0.013
10 45 0090 14,3 Se88 Tal Belv 133 Ve 050 0,200 0s420 0,010
10 45 0130 10.8 Seo e94 795> 135 0,030 OecOU 0,an0 0.U10
10 45 Olol Be3 Se 685 Te90 137 0,020 0.2c00 0,490 0,010
75712702 09 00 000Qv 1le7 Te2 216 “97 7.90 119 0,020K 0,200x 0,280 0.,002¢
09 00 0gQO0= 11.7 {sU w9 T.90 119 0,020 0,200~ 0,280 0.00¢F
09 50 92030 11.7 T2 507 8,00 il8 0,020K V200K V4280 0.,002»
09 00 00bO 11.8 7.0 504 8,00 119 0,020 0e.200n Vo200 0.004
09 00 Qlsb 11.6 [CyCs 505 8400 116 0.020K 0200 0260 0.004

K VALUE KNOWN TO BE LESS
THAN INDICATED



STORET ReIRIEVAL uaTe 16/1l/20
NATL EUTROPHICATIUN SurvtY
EPA~L AS VEGAS

VaTE
re(m
T4

75/04/15

75/08714

15712702

NJb65
TIME DErT= rRIS«TOT
or
DAY FEET MO/L P

1> 30 00u® Geu0v
I 30 0jus Ve00HK
15 36 0G1l» 0.008
15 39 060¢5 0.007
15 30 OueS UeUOn
15 32 Qubds UeuUOH
1 30 gu/s 1a005
15 30 009 U008
15 30 01un 34007
19 30 0lan GeUll
v 4% 00w Qel0E
10 45 0005 0e008
10 45 0025 0.008
10 45 0050 Ue010
10 45 Qo906 U007
10 45 0130 0.010
10 4«5 0lol UsUll
0v 00 0000 0.007
09 00 00Uu5 Ge007
09 00 G030 U.ll2
09 00 0Gen Gal134

07 00 vlab De039

32217
CHLRPHYL
A

Uo/L

1.0

DeY

006031
INCDT L
RFEMNI NG
PERCENT

0408043
37 01 35.0 111 ¢5 15.0 3
LaxkE POwWELL
4Yued ARTZUNA
119291

lleratkes 2111év0c
Olee FEET VErTH CLASS 00



STUmET <ETRIEVAL JWTE 76711726

NATL EUTRuUPRICATIUN SuAvEY V4vsle

EPA=LAS VEGAS 36 55 13.0 111 18 0.0 3
LAKE PFuwelLl
e uus ArIZuNa

1lusvl
lleraLtks 2l1llcue
vl76 FEET UE~Th CLASS 00
10010 0u300 Qo077 000vwé 00400 00410 00610 VIt Y41 006340 00671
Dare FTI~E VEPIr WATEWF vu TRANSPK CiwnDUCTVY PH T ALK NH3=N TOT Kyct NOZBNO3 PHOS=DIS
FrOn or TE Mp st CCHl FleLo CACO3 TOTAL L N=TOTAL OxTHU
" UAY  FEET CENT MG/L INCHES MICKROUMhU Su MG/L MG/L MG/L MG/ MG/L P
75/04715 17 00 0000 1i.0 Y.6 276 600 8,30 131 0.020 Oewt0 0.370 0,014
1/ 00 QULu> 11.0 et 600 Zetl lev 0.020K 0e20UK 0,360 0,011
17 00 QO1= 10.9 9.6 299 8,30 129 0,020K 00O 0,360 0,015
17 00 0030 10,3 G4 590 8,30 127 0,020 0a200K N.360 0.,01¢
17 00 00»0 Y.6 SeU 583 8el0 127 0,020 Qeclon 0.370 0.01é
17 06 0075 BeY -] 573 bel10 130 0.020 Veclun 0es(0 0.00%
17 00 01un b2 Teb 575 7.90 132 0,030 De3UV Qewl0 0,01¢C
17 00 0150 7.5 4.2 654 T.70 148 0s020K 0e300 0.600 0.011
17 00 0173 7.2 6.0 658 7.7V 149 0.,020K Je3UU Gan20 0a01l¢
75/08/716 14 10 0000 25%.2 8.0 180 936 B8.50 133 0.030 0.200 0.220 0.01¢
le 10 Q005 248 Ber 945 B.6U 113 0,030 JeVU 0.220 0,01¢
14 10 0015 24,6 8,2 941 BaOU 115 0.030 0,200n 0,210 0,006
l¢ 10 0035 2U.7 Yt 855 B.595 122 0,030 0,200 0,250 0,01¢
14 10 0050 17.9 8,0 802 Be,zb5 127 0,040 0,200 0,3H0 0,01
14 10 0090 lé,1 6.6 733 8.20 le7 Vo040 0.200 0.400 0.00¢
14 19 0120 11.0 7.2 645 del0 1248 0,030 0.200 Ve380 0.00%
14 10 0160 8.6 4sc 600 790 l3c Ue030 0.200 N6l 0,012
l¢ 10 0200 6.9 S5e6 6%0 T80 140 0,030 0scUOK 0540 0.,01%
I5/712702 09 45 Qo0uo 12.3 6o 252 537 8,00 125 0,020K Ne200K 0,310 0.00¢
0% 45 0005 lce2 6.4 531 8400 126 0e.020K OecUOK 04310 0.00¢
69 45 0030 1ze3 6.4 525 de00 1¢6 0,020K UeclUUN 04300 0.002
0Y 45 0060 12.2 6.6 53¢ 8400 126 Ue020 0.200K 0e 200 0,002
uUY 45> 0Ol¢en 12.2 6.2 b28 Te9u 126 0.020K Ue2Q0K 0ed00 0.00¢
09 45 01/v Gen 3.2 Sce TeB8U 13q 0e020K 06200K 0es70 0.00¢
09 4m 0200 Beb 2ot 523 7T.60 144 Ve02UK Gec0X Qo0 0,004
0Y 45 0c2c¢u (e 2.0 542 7T.00 la? 0,020K Ul.20UK 0,530 0,00¢

K VALUE KNOWN TO BE LESS
THAN INDICATED



STORET RETRIEVAL UATE 76/11/26

NATL EUTROPHICATION SURVEY 040804

EPA~LAS VEGAS 36 S5 13.0 111 18 50.0 3
LAKE POWELL
04005 AKIZONA

110591
11EPALES 2111202
0176 FEET 0OEPTH CLASS 00
00665 32217 00031
DATE TIME DEPTH PrHOS-TOT CHLRPHYL INCDY LY
FROM OF A REMNING
Tu DAY FEET mG/L P uG/L PERCENT
75/04/15 17 00 0000 0.012 0.5
17 00 000% g.010
17 006 0015 0.011
17 00 0030 0.008
17 00 0050 0,009
17 00 0075 0.007
17 00 0100 0.006
17 00 0150 0.006
17 00 0173 0.007
75708714 14 10 000N 0.010 2eb
14 10 0005 0.009
14 10 0015 0.009
14 10 0035 0.010
14 10 0050 0.010
14 10 0090 0.009
14 10 0120 0.009
14 10 0160 0.011
14 10 0200 0.016
75712702 09 45 0000 0.010 0.8
09 45 0005 0.009
09 45 0030 0.007
09 45 0080 Q.007
09 45 0120 0.007
09 45 0170 0.016
09 45 0200 0.009

09 45 0220 0.012



STORET RETRIEVAL DATE 76/11/26

NATL EUTROPHICATION SURVEY 040805

EPA-LAS VEGAS 37 44 40.0 110 27 00.0 3
LAKE POWELL
49037 ARIZONA

110291
11EPALES 2111202
0999 FEET O&ErTH CLASS 00
00010 00300 00077 00094 00400 00410 00610 00625 00630 00671
DATE TIME DEPTH wATER DO TRANSP CNDUCT VY PH T ALK NH3=-N TOT KJEL NOZ&NO3 PHOS-DIS
FROM OF TEMP SECCHI FIELD CACO3 TOTAL N N=TOTAL ORTHO
10 DAY FEET CENT MG/L INCHES MICROMHO Su MG/L MG/L MG/L MG/L MG/L P
75704716 09 25 0000 9.4 %4 l4o 613 8.35 132 0,030 0.200K 0.470 0.014K
09 25 0005 9.5 Yeb 6l4 8.35 130 0,020 0.200K 0,470 0,013k
09 25 0015 9.6 9.6 614 8445 131 0,020 0.,200K 0,470 0.012x
09 25 0025 9.4 9.2 613 8,40 132 0,020 0.200K 0,470 0.011K
09 25 0050 9.3 9.6 615 8,40 133 0,020 0.300 0,460 0,013
09 25 0100 9.3 7.8 620 8,40 140 0,030 0.200K 0.500 0.013K
,09 25 0125 9.0 Bed 666 Be.40 141 0,030 0,200 0,500 0.,01leK
09 25 0150 9.1 9.8 736 8,40 158 0,040 0.,200K 0,580 0,016y
09 25 0185 9.1 8,0 810 8.35 157 0,050 0.200K 0,580 0,018k
09 25 0200 8.7 8,0 806 8,35 158 0,050 0,200 0,580 0,019y
75708715 08 30 0000 24.3 8.0 78 723 8,60 117 0,020 0,400 0,150 0,003
08 30 0005 24,5 8.0 716 8.65 113 0,060 0,400 0,140 0,003
08 30 0020 24,5 5.4 725 8,20 143 0,020K 0.300 0.440 0.002
08 30 0035 23,5 5.2 972 8,10 143 0,050 0.400 0,440 0.003
08 30 0065 17,6 5.8 490 8,00 115 0,040 0.300 0,350 0,008
08 30 0lo00 13.3 7.0 541 8,00 137 0,020K 0.500 0,480 0,027
08 30 0145 8.8 Te6 744 8.10 134 0.020K 0.300 0,540 0,015
757127063 10 05 0000 11.8 8.2 156 609 8,00 129 0,020 0,200« 0,230 0,003
10 05 0005 11.8 8.0 595 8,00 132 0,020k 0.,200K 0,420 0,003
10 05 0025 11.9 8.2 641 8,10 131 0,020k 0,200K 0.630 0.002
10 05> 0070 11.8 8.4 632 8,10 131 0.020K 0.200 0,430 0.002
10 05 0120 11.8 8.0 629 8.10 129 0,020K 0.200n 0,420 0,002
10 05 0170 11.0 8.8 631 8.10 137 0,020 0.200 0.470 0.00¢4
10 05 01990 9.2 8.8 637 8,10 142 0,020 0.,2060K 0.490 0,003
10 05 0220 7.8 9.2 633 8.1V 145 0,020 0.,200K 0,510 0,003

K VALUE KNOWN TO BE LESS
THAN INDICATED

J VALUE KNOWN TO BE IN ERROR



3
¢y

STORET RETRIEVAL DATE T7e/1l/26

NATL EUTROPHICATION SURVEY 040805

tPA-LAS VEGAS 37 44 4040 110 27 00.0 3
LAKE POWELL
49037 ARIZUNA

1lu2vi
11EPALES 211202
0999 FEET OeErTH CLASS 00
00665 32217 00031
DATE TIME DEPTH PHOS=TOT CHLRPHYL INCOT LT
FROM OF A REMNING
T0 DAY FEET MG/L P ueG/L PERCENT
75704716 09 25 0000 0.012 2.5
09 25 0005 0.010
09 25 0015 0.010
09 25 0025 0.009
09 25 0050 Ue010
09 2% 0100 0.012
09 25 0125 Ge011
09 25 0150 0.017
09 25 0185 0.017
09 25 0200 0.020
75708715 08 30 0000 0.012 4.7

08 30 0005 0.012
08 30 0020 0.011

08 30 0035 0.010
08 30 0065 0.019
08 30 0100 0050
08 30 0145 0.025
75712703 10 0S5 0000 0.010 1.5
10 05 0005 0.010
10 05 0025 0.012
10 05 0070 0.010
10 05 0120 0.010
10 05 0170 0.015
10 05 0150 0.014

10 05 0220 0.024



STORET RETRIEVAL DATE 76/11/26 :
NATL EUTROPHICATION SURVEY 040806 ’
LPA-LAS VEGAS 37 30 00.0 110 44 00.0 3
. LAKE PUwELL
49025 ARIZONA

110291
11EPALES 2111202
gl26 FEET OEFTH CLASS Ga
00010 00390 00077 00094 00400 00410 00610 00625 00630 00671
OATE TIME DEPTH wATER DO TRANSP CNDOUCTVY PH T ALK NH3=N TOT KJEL NO2&NO3 PHOS=DIS
FHOM OF TEMP SECCHI FIELD CaC03 TOTAL N N=10TAL ORTHO

T0 DAY FEET CENT MG/L INCHES MICROMHO Su MG/L MG/L MG/L MG/L MG/L P
15/704/16 10 35 0000 10.1 Beb 216 581 8445 127 0.040 0.600 0.420 0.016K
10 35 0005 10.1 9.6 579 8,45 l27 0.020 0.300 0.410 0.012K
10 35 0015 10.1 EXY- 580 8.45 127 0.020K 0,300 0,410 0.011y
10 35 0025 5.9 9.2 578 8,40 130 0,030 0.200K 0,420 0.016K
10 35 0060 9.6 9.4 574 8,60 129 0,030 0,200K 0,420 0.013K
10 35 0070 9.1 Jeb 573 8,40 127 0.030 0.300 Uea30 0,011k

10 35 0100 6.7 9.2 569 8.35 128 0.030 0.300 0,450 0.011
10 35 0120 8.1 a0 579 Be4S 127 0.040 0.200 0,460 0,013k

75/08/715 16 10 0000 27.1 8.0 84 602 8,95 106 0.020K 0.300 0.040 0.012
16 10 0005 275 8.4 600 8,95 107 0,020k 0.200 0,040 0.012

16 10 0022 26.5 3.8 591 8.80 108 0.030 0.300 0,070 0.00>

16 10 0045 22.5 7.2 517 7.90 113 0,020 0,200 0,360 0,011

16 10 0085 17.0 Se4 558 T.90 119 0.030 0.200 0,430 0,014

16 10 0125 11.5 6.4 700 8,00 140 0,020 0.200 0.510 0,007

16 lu 0le8 9.8 7.0 730 8,00 143 U,020K 0,200 0,590 0.007

75/11,25 09 00 0000 14,1 180 540 121 0,020 0300 0.310 0.005
09 00 0005 14,1 6.4 940 119 0.020K 0.200K 0,300 0,002K
09 00 0015 14.1 Tet 542 118 0.020K 0.200K 0.300 0,002K

09 00 0025 14.1 7.0 544 117 0.020K 0.200K 0.300 0,003
09 00 0038 1441 Tes S43 lls 0,020K 0.200K 0,300 0.002K
75712703 15 15 0000 I1.4 8.0 i56 452 8.00 1i9 0.020K 0.200K 0360 0.002K
15 15 0005 11.5 Ted 460 8,00 118 0.,020K 0.200K 0.360 0,002
15 15 0025 11.5 7.6 460 8,00 117 0.020K 0,200K 0,360 0,002K

15 15 ové6d 11.6 7.8 450 8,00 117 0.020K 0,200 0.360 0,005

15 15 0110 115 8.0 438 8,00 120 0.,020K 0,200K 0.350 0.002

15 15 0145 10,2 Tea 495 8.00 122 0.020K 0.200K 0380 0,002

K VALUE KNOWN TO BE LESS
THAN INDICATED

J VALUE KNOWN TO BE IN ERROR



STORET RETRIEVAL DATE 76/11/26

NATL EUTROPHICATION SURVEY . 040806

EPA~LAS VEGAS 37 30 00,0 110 44 00.0 3
LAKE POWELL
49025 ARLZONA

110291
11EPALES 2111202
0126 FEET DEPTH CLASS 00
00665 32217 00031
DATE  TIME DEPTH PHOS-TOT CHLRPHYL INCDT LT
FiedM OFf a REMNING
10 DAY FEET  MG/L P UG/L PERCENT
75/04/16 10 35 0000 0.011 1.5

10 35 0005 0.011
10 35 0015 0.011
10 35 0025 0.011

10 35 0060 0.010
10 35 0070 0.008
10 35 c¢ioo0 0.008
10 35 0120 0.008
75/08/15 16 10 0000 0.011 7.3
16 10 0005 0.010
16 10 o022 0.009
16 10 0045 0.009
16 10 0085 0.012

16 10 0125 0.013
16 10 0l68 6.013

75/11/25 09 00 0000 0.013 1.9
09 00 0005 0.009
09 00 0015 0.008
09 00 0025 0.008
09 00 0038 0.009
75712703 15 15 0000 0009 0.8
15 15 0005 0.009
15 15 0025 0.008
15 15 0060 0.009
15 15 0110 0.012

15 15 0145 0.012



STORET RETRIEVAL OATE 76/11/26
NATL EUTROPHICATION SURVEY
EPA~LAS VEGAS

VATE
FroMm
T0

75/04/16

15/08/714

5712702

0G010 00300

TIME DEPTH «#ATER 00

OF TEMP

DAY FEeT CENT MG/L
13 30 0000 10.4 7.6
13 30 0025 10.0 9.8
13 30 0050 8,6 F.0
13 30 0075 8,2 9.2
13 30 0100 8.0 8.4
13 30 0130 7.3 8.2
08 25 0000 23.7 Te4
08 25 0005 23.9 7.8
08 25 0015 23.6 7.0
08 25 0025 23.8 Teb
08 2% 0050 17.3 6.8
08 25 0100 i3.0 64
08 25 0l40 9.5 4e2
08 25 0185 7.5 5.8
08 25 0220 Se7 540
08 15 o000 11.5 7.0
08 15 0005 11.4 7.2
08 15 0030 12.6 Tet
08 15 0080 12.6 7.6
08 15 0110 12.6 1.2
08 15 0170 12.5 6.4
08 15 0215 9.7 2ot

K VALUE KNOWN TO BE LESS
THAN INDICATED

J VALUE KNOWN TO BE IN ERROR

00077
TRANSP
SeCCHI
INCHES

204

180

156

0009¢
CNOUCTVY
FIELY
MICROMMO

589

S8e
564

648

040807
37 00 30.0 111 29 15.0 3
LAKE POWELL
49025 ARIZUNA

110291
11EPALES 2111202
0136 FEET UVEFTH CLASS 00
00600 00410 00610 00625 00630
PH T ALK NH3 =N TOT KJUEL NO24NO3
CACO3 TOTAL N N=TOTAL
Sy MG/L MG/L MG/L MG/L
8.50 132 0.030 0.500 0.360
8,45 135 0,020K 0,300 0,360
8,40 135 0,020K 0.200 0,380
8,30 136 0,020K 0.200 0.390
8.30 136 0.030 0.200 0.410
8.15 138 0.020 0.200 0.470
B8.60 126 0.020 0-300 0.160
8,65 126 0.020K 0.300 0.170
8.65 126 0.020 0.300 0.160
8.65 126 0.020 0400 0.170
8.40 136 0.060 04400 0.290
8.20 137 0.030 0.300 0.370
8.10 137 0.020 0.400 0.410
T.95 142 0.020K 0.200% 0.480
7.85 147 0.020K 0.200K 0.540
7.70 11y 0.020 0.200K 0.260
7.80 0.200K
7.90 119 0,030 0.200K 0,260
T.90 121 0,030 0.,200K 0,260
7.90 121 0.020 0.400 0,260
7.90 124 0.020K 0.200 0.310
7.80 138 0.020K 0.200K Ne510

00671
PHOS~-DIS
QRTHO
MG/L P

0,016k
0,010
0,013K
0.011K
0.022K
0,014
0.009
0.002K
0.010
0,010
0,010
0.010
0.010
0.006
0.010
0.002K

0,004

0.,002K
0,002K
0.002K
0.002K



STORET RETVRIEVAL DATE 76/1l/26

NATL EUTROPHICATION SURVEY 040807

EPA-LAS VEGAS 37 €0 30,0 }11 29 5.0 3
LAKE POWELL
49025 ARIZUNA

110291
11EPALES 2111202
0136 FEET ODEPTH CLASS 0OC
06665 32217 00031
DATE TIME DEPTR PHUS-TOT CHLRPHYL INCDT LT
FROM [+]4 A REMNING
T0 DAY FEET MG/L P ue/L PERCENT
75704716 13 30 0000 0.009
13 30 0025 0010
13 30 0050 0.010
13 30 0075 0.008
13 30 0lo00 0,007
13 30 0130 0.008
75,08/14 08 25 0000 0.008 1.8
08 25 0005 0.007
08 25 0015 04007
08 25 0025 0009
08 25 0050 0.008

08 25 0100 0.008
08 25 0140 0.007
08 25 0185 0.009
08 25 0220 0.013

75/12/702 08 15 0000 0.007 0.7
08 15 0005 0.008
08 15 0030 0.008
08 15 0080 0,007
Os 15 0110 0006
08 15 0170 0.008

08 15 0215 0.008



STURET RETRIEVAL OATE 76/11/26
MATL EUTROPHICATION SurRVEY
LPA=-LAS VEGAS

VATE TIME DEPT=

FROM OF
T0 DAY

75/04716 14
le
14
14
14
14
16
14

FEET

0000
0005
0015
0025
0045
0065
0lud
0140

urTE TIME DEPTH

FROM OF
T0 DAY

75/04/16 14

FEET

0000
0005
0015
0025
0045
0065
0100
0140

~NEET O L OC
e © 6 0 0 0 o @

CWU~ND D

00665
PHOS=TOT

MG/L P

Ve011
0.010
0.009
0.009
0.009
0.008
0.010
0.010

K VALUE KNOWN TO BE LESS
THAN INDICATED

00300
00

MG/L

1

WOhO~NOVYOO
e 0 @ © 0 3 & @
FNOOC NSO

32217
CHLAPAYL
A
uGe/L

1.5

60077
TRANSP
SECCHI
INCHES

2ie

00031
INCDT LT
REMNING
PERCENT

00094
CNDUCTVY
FIELD
MICROMHO

578
S7s
578
577
576
568
576
637

040808

37 00 3.0 111 18 26,0 3
LAKE POWELL
06037 AR1ZomA

110291
11EPALES 2111202
0148 FEET 0ULEPTH CLASS 00
00400 00410 00610 00625 00630
PH. T ALK NH3=N TOT KJEL NO2&NO3
CACO3 TOTAL N N=TOTaL
Su MG/L MG/L MG/L MG/L
8445 1295 0,030 0.400 0.400
8,45 124 0.,020K 0.200K 0,400
8445 125 0,020 0.,200K 0.200
8,45 126 0.020K 0.,200K 0.340
8.30 127 0.020 0.200K 0.430
8.25 129 0.020 0.200K 0.460
8.00 146 0.020K 0.400 0.600
8.00 135 0.020K 0.400 U390

00671
PHOS-DIS
ORTHO
MG/L P

0,013
0,011x
0,015x
0.011K
0.012K
0.015K
0.012K
0.011«



STORET RETRIEVAL UATE 76/11/26

NATL EUTROPHICATION SURVEY
EPA-LAS VEGAS

UATE
FROM
70

75704728

75708715

75/12/03

DATE
FrRUM
10

715/04/28

75708715

15712703

TI4E DEPTH
OF
DAY FEET

14 55 0000
14 55 0005
14 55 0015
14 55 0030
14 55 0052
07 40 0000
07 40 0005
07 40 0015
07 40 0040
07 40 0066
09 30 0000
09 30 0005
09 30 0015
09 30 0060
09 30 0085

TIME DEPTH
OF
DAY FEET

14 55 0000
14 55 0005
14 55 0015
14 55 0030
14 55 0052
07 40 0000
07 40 0005
07 40 0015
07 40 0040
07 40 0066
09 30 0000
09 30 0005
09 30 0015
99 30 0060
09 30 0085

000Clo
WATER

TeMP

CENT

12.6
12.6
12.3
12,1
12.0
23.1
23.3
23.2
23.2
22.1
10.0
10.0
10.0

2.5

2.2

00665
PHOS-TOT

MG/sL P

Velas
0.096
Oeloy
04140
0.175
N.032
0,032
0.028
0.032
0.036
0.013
0.013
0.013
0.0l6
04033

00300
0o

2
(9]
~
-

COPOP N ~N~ND~NEDX
® 0 s 6 0 0 0 8 e 0 0 0 e

oo NCEONT OO

-
Ll
- »
+

32217
CHLRPHYL
A
uG/L

240

23.6

00077 00094
THRANSP CNDUCTVY
SECCHI FIELD
INCHES MICROMHU

8 584
583
578
566
567
23 1186
1189
1189
1194
1086
84 665
665
629
577
579

00031
INCDT LT
REMNING
PERCENT

040809
37 53 45.0 110 12 40.0 3
LAKE POWELL

49037 ARIZONA
11EPALES 760109 2111202
0056 FEET DEPTH CLASS 00
00400 00410 00610 00625
PH T ALK NH3=N TOT KJUEL
CACO3 TOTAL N

SuU MG/L MG/L MG/7L
8.00 137 0.060 0.800
8.00 140 0,040 0.400
8,00 134 0,050 0.300
7.80 134 0,050 0.300
7.90 136 0,050 0,400
8.50 197 0.040 0.500
8,55 157 0.040 0.500
8.55 157 0.040 0.500
8.50 158 0.050 0.400
8.40 155 0.060 0.500
7.60 136 0,020K 0.200K
7.90 138 0.,020K 0.200K
T.90 138 0.020 0.200K
8.00 157 0.040 0.200
8.00 158 0.040 0.200

K VALUE KNOWN TO BE LESS

THAN INDICATED

J VALUE KNOWN TO BE IN ERROR

00630
NOZ&NO3
N=TOTAL

MG/L

0,730
0,670
0,670
0,670
0,680
0.280
0,270
0.260
0.260
0.300
0.450
0,450
0.660
0.640
0.650

00371
PHOS 1IS
ORT¢
MG/ p

G159
C y22J
04219
00199
04130
0ole
Culs
o7
Coee
RETRT)]
Cyo2
0903
Qo003
%904
0g9a



STORET RETRIEVAL UATE T76/11/26

NATL EUTROPHICATION SURVEY 040610

EPA=-LAS VEGAS 37 32 05.0 110 3% 07.0 3
LAKE POWELL
49037 ARIZUNA

11EPALES 760109 2111202
0999 FEET DEPTH CLASS 00
00010 00300 00077 00094 00400 00410 00610 00625 00630 00671
VATE TIME DEPTH WATER Vo TRANSP CNDUCTVY PH T ALK NH3=N TOT KJEL NO2&NO3 PHOS=DIS
FROM OF TEMP stccnl FIELOD CACO3 TOTAL N N=TOTAL 0= THO
T0 DAY FEET CENT MG/L INCHES MICROMHKHU NV} MG/L MG/L MG/L MG/L MG/L P
715704728 15 30 0000 l11.6 9.8 162 580 8430 135 0.030 Ves00 0.410 0.009J
15 30 0005 11.5 9.6 582 8440 134 0.020K 0e300 0.400 0.008J
15 30 0015 l11.2 10.0 580 8.30 141 0.020K 04300 0,400 0.006J
15 30 0030 10.0 10.0 565 8.30 136 0.020 0.200 0,610 0.012K
15 30 0050 9.6 9.6 S71 8430 138 0.020 0.200 0.430 0.012K
15 30 0100 9.2 9.6 579 8.30 140 0.030 0.200 0.460 0.005J
15 30 0140 Be5 9.2 634 8.20 151 0.040 04300 0.520 0.015K
15 30 01680 7.9 9,2 666 8,20 156 0.040 04200 0.580 0.019K
15 30 02¢0 7.3 9.2 702 8,20 164 0,060 V200 0.640 0.016J
75708715 14 45 0000 27.1 8.4 96 628 8.95 98 0,060 0,200 0.060 0,013
14 45 0005 27.4 8.0 621 8,90 101 0.030 0,200 0.060 0.011
14 45 0025 25.8 5.8 714 8,10 111 0,040 0.200 0,2R0 0.011
14 45 0050 22.5 S.4 564 7.90 104 0,020 0.,200K 0,360 0.006
14 45 0085 17.1 5.6 485 7.90 108 0.030 0.300 0.390 0.019
14 45 0165 9.4 8.2 681 8,10 136 0.020 0.200K 0.510 0,006
14 45 0195 8.9 Te6 733 8410 152 0,030 04300 0550 0.007
14 45 0225 8.6 7.2 776 8.00 150 0.020 0.200 0.590 0,009
75712703 14 05 0000 11.7 7.8 216 483 8.10 116 0.020K 0.200K 0.360 0.002
14 05 0005 11.7 8.0 47y 8.00 lle 0.020K 0.200K 0.350 0.002
14 05 0035 11.7 7.6 465 8,00 116 0.020K 0.200K 0.350 0.002K
14 0S5 0080 11.6 7.8 417 8,00 117 0.020K 0.200K 0,350 0.002K
14 05 0140 l11.6 7.8 485 8,00 118 0.020K 0.200K 0.360 0.002
14 05 0160 10.5 6.8 775 8.00 148 0.020K 0.200 0.570 9,005
14 05 0220 Ge7 8.0 738 8.00 150 0.020K 0.200K 04550 0.005

K VALUE KNOWN TO BE LESS
THAN INDICATED

J VALUE KNOWN TO BE IN ERROR



STORET RETRIEVAL DATE 76/11/26

NATL EUTROPHICATION SURVEY 040810

EPA-LAS VEGAS 37 32 05.0 110 39 07.0 3
LAKE POWELL
49037 ARIZONA

11EPALES 760109 2111202
0999 FEET OEFPTH CLASS 00
00665 32217 00031
DATE TIME DEPTH PHOS~-TOT CHLRPHYL INCDT L7
FROM OF A REMNING
T0 DAY FEET MG/L P ue/L PERCENT
75704728 15 30 0000 0.016 l.2
15 30 0005 0.013
15 30 0015 0.013
15 30 0030 0.010
15 30 0050 0.009
15 30 0l00 0.00%
19 30 0140 0,011}
15 30 0180 0,011}
15 30 0220 0.016
75708715 14 45 0000 0.012 5.8

14 45 0005 Ve012
14 45 0025 0,010
14 45 0050 0.009
14 45 0085 0.016

14 45 0125 0.010
14 45 0165 0.009

14 45 0195 0,010
14 45 0225 0.013
75712703 14 05 0000 0.009 l.1
14 05 0005 0.007
14 05 0035 0.009
14 05 0080 0.009
14 05 0140 0.009
14 05 0160 0.013

14 05 0220 0.014



STORET RETRIEVAL ULATE 76711726

NATL EUTROPRICATION SURVEY 040811

EPA-LAS VEGAS 37 27 12.0 110 44 55.0 3
LAKE POWELL
49037 ARTZONA

11EPALES 760109 2111202
0999 FEET OEPTH CLASS 00
ooulo 00300 00077 00094 00400 00410 00610 00625 00630 00671
DATE TIME OEPTH WATER Do TRANSP CNDUCTVY PH T ALK NH3=N TOT KJEL NO28NO3 PHOS=DIS
FROM OF TemP SECCHI FIELD CaCo03 TO0TAL N N=TOTaL ORTHO
TO DAY FEET CENT MG/L INCHES MICROMHO Su MG/L MG/L MG/L MG/L MG/L P
15/04/29 10 10 0000 11.5 9.8 162 583 8.60 138 0.020K 0,200 0.380 0,013V
10 10 0005 l11.2 9.8 574 8.55 134 0.020K 0.200 0.390 0.003J
10 10 0015 11.0 9.8 575 8.60 139 0.,020K 0.300 0.390 0.014K
10 10 0030 10,8 11.0 573 8,50 137 0.020K 0.300 0,390 0,014K
10 10 0055 10,3 9.8 562 8,50 138 0,020K 0,200K 0,400 0.012K
10 10 0udo 8.7 9.4 552 8,40 137 0,020 0,200k 0.440 0.006J
10 10 0120 8.2 9.4 591 8,35 144 0,030 0,200 0,500 0,013k
10 10 0170 7.8 9.4 639 8.35 13% 0,040 0,200K 0,560 0,015k
10 10 0220 7.1 8.8 669 8,30 143 0.030 0.200« 0.620 0.009J
75708715 16 40 0000 27.5 8.6 96 - 603 9.00 101 0,030 0.300 0,040 0.003
16 40 0005 27.8 8.8 598 9.00 102 0,020 0.300 0.020K 0.011
16 40 0025 25.3 5.0 625 8,30 107 0,030 0,300 0.220 0,009
16 40 0045 23,9 4,2 540 7.90 105 0,030 0.300 0,320 0.010
16 40 0075 15,3 4.2 556 7.80 127 0,020 0.200 0,460 0,012
16 40 0115 12.7 7.2 662 B.10 128 0,020 0.200 0,670 0,008
16 40 015S 9.8 8.0 661 8,05 133 0,020 0,300 0.500 0.007
16 40 0190 8.9 6.2 705 8,05 140 0,030 0.300 0.550 0.004
16 40 0225 8.6 8.0 735 8.10 144 0,020 0,400 0.580 0.005
75/12/703 09 00 0000 11.8 7.6 240 425 7.50 116 0.020K 0.200K 0.390 0.003
09 00 0005 11.8 Tet 426 7.50 116 0.,020K 0.200K 0.380 0,004
09 00 0030 11,8 Te4 430 7.60 118 0,020K 0,200K 0,380 0.002
09 00 0080 1l.4 7.6 424 7.70 117 0,020K 0,200k 0,330 0,002K
09 00 0120 10.8 7.6 425 7,60 118 0,020K 0,200 0,270 0,002K
09 00 0160 10.7 7.8 450 T.70 119 0,020K 0,200K 0.290 0.002
09 00 0170 11.2 6.2 761 7.60 152 0,020K 0.200 0.600 0,007
09 00 0230 9.4 6.4 738 7.80 154 0,020K 04,200 0.600 0,009

K VALUE KNOWN TO BE LESS
THAN INDICATED

J VALUE KNOWN TO BE IN ERROR



STORET RETRIEVAL DATE 76/11/26

NATL EUTROPHICATION SURVEY 040811

EPA-LAS VEGAS 37 27 12.0 110 44 55,0 3
LARKE POWELL
49037 ARIZONA

11EPALES 760109 2111202
0999 FEET OEFPTH CLASS 00
00665 32217 00031
DATE TIME DEPTH PHOS-TOT CHLRPHYL INCDT LT
FROM OF A REMNING
TO DAY FEET MG/L P uG/L PERCENT
75704729 10 10 0000 0.015 le7
10 10 0005 0.011
10 10 0015 0.013
10 10 0030 0.012
10 10 0055 0.010
10 10 0050 0.008
10 10 0120 0.008
10 10 0170 0.009
10 10 o220 0.012
75708715 16 40 0000 0.011 6.7
16 40 0005 0.011
16 40 0025 0.010
16 40 0045 0.009
16 40 0075 0.009
16 40 0115 0.009
16 40 0155 0.008
16 40 0190 0,008
16 40 0225 0.009
75712703 09 00 0000 0,013 0.9
09 00 0005 0.009
09 00 0030 0.009
09 00 0080 0.008
09 00 0l20 0.008
09 00 0l60 0.010
09 00 0170 0.018

09 00 0230 0.021



STORET RETRIEVAL UATE Té6rs11/26

NATL EUTROPHICATION SURVEY
EPA~-LAS VEGAS

DATE
FROM
T0

75704729

75708714

75712703

a0

TIME DEPTH wAT

OF
DAY

10
10
10
10
10
10
10
18
18
18
18
18

Te
FEET Ct

00 0000
00 0005
00 0025
00 0040
00 0080
00 0120
00 0148
15 0000
15 0005
15 0025
15 0045
15 0075
15 olo05
15 0145
15 0185
15 0225
30 0000
30 0005
30 0040
30 0060
30 0110
30 0150
30 0175

0lo
eR
MP
NT

1l.1
11.0
10.3
10.0
9.2
8.1
761
25.7
25.8
23.8
20,1
15.8
12.6
8.4
6.5
5.6
12.2
12.1
11.8
11.8
11.8
10.7
9.6

K VALUE KNOWN TO BE LESS

THAN INDICATED

00300
DO

MG/L

Y.6
10.0
10.0

9.6

L)
o

CONOANN~NEGOE~NOOU~NDNOLCO

® 6 © o & 6 B O 0 0 0 0 & 0 0 & 0 o

coououNooNTPFODOOTTELEMNON

J VALUE KNOWN TO BE IN ERROR

00077
TRANSP
SECCHI
INCHES

240

120

264

00094
CNDUCTVY
FIELD
MICKOMHO

755
761
744
768
773
837
827
597

559
507
578
646
650
651
672
425
416
4068
404
402
520
530

040812

37 17 43.0 110 52 30.0 3
_ LAKE POWELL

49037 ARIZONA

11EPALES 760109 2111202
0152 FEET UVEPTH CLASS 09
00400 00410 00610 00625
PH T ALK NH3 =N TOT KutL
CACO3 TOTAL N

SuU MG/L MG/L MG/L
8.50 120 0,020K 0.500
8.50 120 0.020K 0.300
8,55 122 0,020K 0.400
8.40 124 0.020K 0400
8.40 124 0.020K 0e«00
8.25 136 0,020K 0.200K
8.25 140 0.,020K 0.200
9.00 101 0,020 0.200
9.00 1ol 0,030 0,400
8,45 99 0,020 0.200
8.10 115 0,020 0.200
8.19 126 0,030 0.200
8,10 126 0,020K 0.200
8.10 13¢ 0.020 0.200
8.10 133 0.030 0.200
8.20 138 0.020 0.200
8.00 115 0,020K 0,400
7.90 115 0,020K 0.,200K
8,00 112 0,020k 0.200K
7.90 112 0,020K 0.200K
7,90 112 0,020K 0,200K
7.80 Ve200K
7.90 132 0,020K 0.,200K

00630
NO2&NO3
N=TOTAL

MG/L

0,360
0.370
0.370
0.390
0.610
0.450
0.520
0.020
0.020K
0.080
0,400
0.480
0.460
0,460
0.500
04540
0.350
0.380
0,360
0,350
0,350

0,520

00671
PHOS~0IS
ORTHO
MG/L P

0,005V
0.011y
0.012K
0.014K
0.012K
0.009K
0.009J
0,005
0,010
0,005
0.005
0.006
0.002
0.003
0.004
0.004
0.,002K
0,002K
0,002
0,002k
0.002K

0,004



STORET RETRIEVAL VATE 76/11/26

NATL EUTROPHICATION SURVEY 040812

EPA-LAS VEGAS 37 17 3.0 110 S2 30.0 3
LAKE PUWELL
«9037 ARIZONA

11EFALES 760109 2111202
0152 FEET OEPTH CLASS 00
00665 32217 00031
DATE  TIME DEPTH PHOS-TOT CHLKPRYL INCDT LT
FROM  OF A REMNING
TO DAY FEET  MG/L P UG/L  PERCENT
75/04/29 10 00 0000 0.010 1.2
10 00 0005 0.011
10 00 0025 0.010
10 00 0040 0.010
10 00 0080 0.009
10 00 0120 0.007
10 00 0148 04009
75/08/14 18 15 0000 0.012 4.7
18 15 0005 0.013
18 15 0025 0.011
18 15 0045 0.008
18 15 0075 0.008
18 15 0105 0.008
18 15 0145 0.009
18 15 0185 0.009
18 15 0225 0.009
75/12/03 15 30 0000 0.018 1.1
15 30 0005 0.008
15 30 0040 0.007
15 30 0060 0.006
15 30 0110 0.007
15 30 0150 0.009

15 30 0175 0.012



STORET RETRIEVAL VATE 7e6/1l1s26

NATL EUTROPHICATION SURVEY
EPA-LLAS VEGAS

DATE TIYE DEPTH

FROM OoF
T0 DAY

75/04/28 14
14
14
16
16
14
16
14

75708715 12

75711724 13

FEET

0000
0005
0010
0015
0025
0050
0090
0l10
0155
0000
0005
0025
0050
0100
0135
0000
0005
0020
0039
0070
¢lo0
014l

00010
WATER

TEMP

CENT

13.0
12.8
12.2
1l.8
11.7
10.8
10.6

9.7

9.1
27,4
27.0
26,3
20.3
15,2
11.7
13.4
13.3
13,2
13,2
13.2
13.0
11.5

K VALUE KNOWN TO BE LESS
THAN INDICATED

00300
Do

MG/L

9.8
9.2
9.Q
o4

SNNNNNNOUVICO®OEEO®O 0D

PMNNNONSOOROC POOO E O

J VALUE KNOWN TO B8E IN ERROR

00077
TRANSP
SECCHI
INCHES

204

96

75

00094
CNOUCTVY
FIELD
MICROMHO

599
595
586
581
578
572
653
649
642
469
442
462
403
625
717
386
411
409
379
381
416
558

040813

37 12 16.0 110 39 42.0 3
LAKE POWELL
49037 ARIZONA

11EPALES 760109 2111202
0160 FEET DEPTH CLASS 00
00400 00410 00610 00625 00630
PH T ALK NH3=N TOT KJEL NO2&NO3
CACO3 TOTAL N N=TOTAL
Su MG/L MG/L MG/L MG/L
Be50 120 0,030 0700 0.010
8,50 120 0.020 0.200K 0,400
8,40 121 0,020 0.200K 0.400
8:60 120 0.020K 0.200K 0,410
8,40 117 0,020K 0.200K 0.410
8,20 il6 0,020 0,200k 0,420
8.40 127 0,040 0,200K 0,600
8,20 i2e 0,090 0,300 0,650
8,30 128 0,060 U.200 0,660
9,00 75 0,020k 0.200 0,020k
8,95 76 0,050 0,300 0,030
8,90 78 0,050 0.300 0.020
8.00 94 0,050 0.200 0,290
8,00 119 0,050 0.200 0,440
8.00 132 0,020K 0.200 0.590
7.20 112 0.020K 0.200K 0.290
7.10 112 0,020K 0.,200K 0.290
7.00 109 0,020K 0.200K 0.290
7.10 105 0,020k 0,200K 0,290
7.20 105 0,020K 0.,200K 0.280
7.00 110 0,020K 0.,200K 0.320
7.10 131 0,020K 0,200k 0,560

00671
PHOS=-DIS
ORTHO
MG/L P

0.000R
0.015J
0.015J
0.017J
0-.0154
0,014k
0.019K
0,027y
0,020
0.002
0,002
0,002
0,002
0,002
0.003
0.003
0,003
0,002
0,002
0,002
0,003
0,004



STORET RETRIEVAL DATE 76/11/26

NATL EUTROPRICATION SURVEY 040813

EPA~LAS VEGAS 37 12 16.0 110 39 42.0 3
LAKE POWELL
49037 ARIZONA

11EPALES 760109 2111202
0160 FEET DErTH CLASS 00
00665 32217 00031
DATE TIME DEPTH PHOS-TOT CHLRPHYL INCOT LT
FROM OF A REMNING
Tu DAY FEET MG/L P ve/L PERCENT
75/04/28 14 35 0000 0.019 le3
14 35 0005 0.023
14 35 0010 0.024
14 35 0015 0.042
14 35 0025 0.017
14 35 0050 0.012
14 35 0090 0.017
14 35 0110 1.220
14 35 0155 0.054
15/08/15 12 10 0000 0.011 45
12 10 0005 0.008
12 10 0025 0.007
12 10 0050 0.007
i2 10 0100 0.007
12 10 0135 0.009
75/11/724 13 50 0000 0.011 1.7
13 50 0005 0.009
13 50 0020 0.009
13 50 0039 0.009
13 50 0070 0.009

13 50 0100 0.013
13 50 0lial 0.013



STORET RETRIEVAL DATE 76/11l/26

NATL EUTROPHICATION SURVEY 040814

tEPA=-LAS VEGAS 37 10 23.0 110 54 17.0 3
LAKE POWELL
49037 ARIZONA

11EPALES 760109 2111202
0999 FEET DErTH CLASS 00
0o0lo 00300 00077 00094 00400 00410 00610 y0625 00630 00071
VATE TIME DEPTH WATER 00 THANSP CNDUCTVY PH T ALK NH3=N TOT Kueb NO2&NO3 PROS=-DIS
FROM +13 TEMP SECCHI FIELD CACO3 TOTAL N N=TOTAL OrRTHO

TO DAY  FEET CENT MG/L INCHES MICROMHO Su MG/L MG/L MG/L MG/L MG/L P
75/04/28 15 45 0000 10.8 9.6 240 563 8.30 119 0.020K 0.200 0.390 0.015J
15 45 0005 10.6 9.8 562 Be40 120 0.020K 0.200K 0.380 0.013J4
1S 45 0025 10.2 9.8 555 8440 121 0.020K 0.200K 0.390 0.013J4
15 45 0050 10.0 9.6 552 8.40 122 0.020K 0.200K 0.390 0.015K
15 45 00480 3.9 9.6 551 8.30 126 0.020K 0.200 0.390 0.012J
15 45 ol00 8.6 9.2 532 8.10 132 0.030 0.200 0.440 0.011J
15 45 0150 Te4 8.8 547 8.10 137 0.020K 0.200 0.500 0.012K
15 45 0160 6.7 8.4 563 8.20 141 0.020 0.200 0.540 0.016K
19 45 0200 6e2 8e6 573 8.20 las 0.020K 0.200 0,580 0.016K
15708714 17 30 0000 24.1 7.6 138 602 8.70 102 0.020 0.200 0.060 0.009
17 30 0005 23.8 Tet 591 8.85 102 0.020 0.200 0,050 0.002

17 30 0025 23.5 5.0 581 7.95 102 0.200 0.2640 0,011

17 30 0050 18.7 6.6 500 T7.90 118 0,020 0,300 0.440 0.012

17 30 0090 14.0 7.0 573 8.00 126 0.020 0.200 0,400 ~  0.011

17 30 0130 9.1 Te4 662 B.05 131 0.030 0.200% 0.450 0.011

17 30 0165 7.2 7.6 645 8.00 133 0.030 0.200K 0.540 0.012

17 30 0200 5.9 5.6 661 8,85 104 0,030 0.200 0.009
75711724 14 30 0000 13.1 7.8 240 386 7.20 106 0.020K 0.200K 0.300 0.003
14 30 0005 13.2 7.2 390 7.20 112 0.020K 0.200K 0.320 0.002

14 30 0025 13.2 8.2 388 7.10 111 0,020K 0.200K 0,320 0.003

14 30 0047 13.2 Te2 417 T.10 111 0.020K 0.200K 0.320 0.002

14 30 0080 13.1 7.0 416 7.20 108 0.020K 0.200K 0,310 0.002

14 30 0115 13.0 6.8 438 7.10 113 0.020K 0.200K 0.380 0.002

14 30 0155 10.9 6.6 549 7.10 125 0,020K 0.200K 0,500 0,004

14 30 0190 8.9 Te0 515 7.20 129 0,020K 0.,200K 0.530 0,005

14 30 0230 7.5 6.8 596 7.00 135 0,020K 0.200K 0.580 0,007

K VALUE KNOWN TO BE LESS
THAN INDICATED

J VALUE KNOWN TO BE IN ERROR



STURET RETRIEVAL DATE 76/11/26

NATL EUTROPHICATION SURVEY 040814

tPA-LLAS VEGAS 37 10 23.0 110 54 17.0 3
LAKE POWELL
49037 ARIZONA

l1iePALES 760109 2l1leo0e
0999 FEET OEPTH CLASS 00
00665 32217 00031
DATE TIME DEPTH PRHOS~TOT CHLRPHYL INCDT LT
FROM OF A REMNING
10 DAY FEET MG/L P uG/L PERCENT
75/04/728 15 45 0000 0.015 0.9
15 45 0005 0.013
15 45 0025 0.013
15 45 0050 0.014
15 45 0080 0.012
15 45 0100 0.011
15 45 0150 0.010
15 45 0160 0.012
15 45 0200 0.013
75708714 17 30 0000 04011 Sed
17 30 0005 0.009
17 30 0025 0.009
17 30 0050 0.011
17 30 0090 0.009
17 30 0130 0.008
17 30 0165 0.009
17 30 0200 0.012
75711724 14 30 0000 0.008 1.9
14 30 0005 0.008
14 30 0025 0.008
14 30 0047 0.008
14 30 0080 0.008
l4 30 0115 0.007
14 30 0155 0.008

14 30 0190 0.012
14 30 0230 0.013



STORET RETRIEVAL VATE Te/ll/26

NATL EUTROPHICATION SURVEY
EPA-LAS VEGAS

DATE
FROM
TO

75/04/28

75/08/14

75711724

75712702

TIME DEPTH

OF
oAy

16
16
16

K VALUE KNOWN TO BE LESS

FEET

20 0000
20 0005
20 0025
20 0050
20 0080
20 0090
20 0150
20 0200
00 0000
00 0005
00 0015
00 0035
00 0060
00 0095
00 0145
00 0170
15 0000
15 0005
15 0025
15 0042
15 0085
15 0130
15 0loo0
15 0190
15 0230
35 0000
35 0005
35S 0035
35 0070
35 0130
35 0170
35 0210
35 0220

00010
WATER

TEMP

CENT

11.2
111
11.1
10.7
105
8.9
6.9
6.3
24.4
24.8
24.8
2l1.5
15.7
12.3
9e1
T«0
13.0
13.0
13.0
13.0
13.0
117
10.2
8.7
Ta4
11.7
11.8
11.7
11.7
11.5
9.4
8.3
7.6

THAN INDICATED

00300
Do

MG/L
9.6

9.6
9.8

NNOOUNEET R LCX®OOUY
)

CcCoNNNCOCcOTNOGO®

® ¢ 8 & 6 0 0 0 0 0 0 8 0 o 2 0
FONCENNNNCOO &&HOO

C OO NN~ ~N~N~N~NO U~~~

00077
TRANSP
SECCHI
INCHES

252

144

240

372

00094
CNDUCTVY
FIELD
MICROMHO

Se7

561
591
682
700
700
570
509
619
665
637
391
401
400
396
395
501

556
S77
409
410
421
416
493
553
545
514

040815

37 06 44.0 110 59 40,0 3
LAKE POWELL
49037 AKIZONA

11EPALES 760109 2111202
0999 FEET DErTH CLASS 00

00400 00610 00610 00625 00630
PH T ALK NH3=N TOT KJtL NO28NO3
CACO3 TUTAL N N=TOTAL

Su MG/L MG/L MG/L MG/L
8,50 129 0,020K 0.200K 0,340
8,50 136 0.020K 0.200K 0.370
8,50 135 0.020K 0.200 0.370
8,40 135 0.020K 0.200K 0,370
8,30 134 0. 020K 04200 0.380
8.10 134 0.020 0.200 0.420
8,20 141 0.020K 0.200K 0.550
8,40 146 0,020K 0,200 0.600
8.90 107 0,020 0300 0.120
8.90 106 0,020 0.200 0.100
8,95 108 0,020K 0,200 0.100
.10 104 0,020 0.200 0.2640
7.95 106 6,030 0.200 0,380
8.00 119 0.020 0.200 0,460
8.10 129 0.030 0.200 0.460
8.10 130 0.020 0.200 0,470
7.10 106 0,020K 0.,200K 0.320
7.20 109 0,020K 0.200K 0,310
7.10 110 0,020K 0.200K 0.300
7.00 108 0,020K 0.200K 0,300
7.20 120 0.020K 0.200K 0,300
7.00 . 137 0,020K 0.200K 0650
7.00 138 0.020K 0.200K 0,480
7.10 144 0.020K 0.200K 0.530
To10 145 0.020K 0.200% 0.590
8,00 115 0.020K 0.200K 0.330
.00 11 0.020K 0.200K 0.320
8,00 115 0.020K 0.200K 0.320
8,00 11% 0.020K 0.200K V.320
8,00 117 0.020K 0.200K 0.360
7.90 134 0.020 0.200 0.530
7.80 138 0.,020K 0.200K 0.580
7.80 138 0,020K 0200 0.590

00671
PHOS=DIS
ORTHO
MG/ P

0.,0laex
0.013K
0.012K
0.003
0.002
0.003
0,003
0,012K
0.01c
0,011
0,012
0,011
0.010
0.010
0.006
0,012
0.007
0,003
0,002
0.002
0,002k
0,002K
0.002%
0,004
0,000
0.002%
0.002K
0,002K
0,002K
0,002K
0.005
U.005
0,005



STORET RETRIEVAL LAY
NATL EUTROPHICATION SURVEY
EPA=-LAS VEGAS

DATE
FROM
T0

75704728

75708714

75711724

75712702

OoF
DAY

16
16
16
16
16
16
16
16
17
17
17
17
17
17
17
17
15
15
15
15
15
15
15
15
15
14
14
14
14
14
14
14

=
[

76/11/26

00665

TIME DEPTH PHOS=-TOT
FEET MG/L P
0000 0.012
0005 0.012
0025 0.011
0050 0.011
0080 0,011
0090 0.010
0150 0.008
0200 0.008
0000 0.010
0005 0.016
0015 0.009
0035 0.009
0060 0.008
0095 0.009
0135 0.008
0170 0.014
0000 0.015
0005 0.008
0025 0.008
0042 0.008
0085 0.008
0130 0.006
0160 0.007
0190 0.011
0230 0.011
0000 0.0006
0005 0.006
0035 0.006
0070 0,007
0130 0.008
0170 0.010
0210 0.011
0220 0.011

14

32217
CHLKPHYL
A
uG/L

1.2

0e9

00031
INCDT LT
REMNING
PEKCENT

046815

37 06 44,0 110 5% 4G.0 3
LAKE POWELL
49037 ARIZUNA

11ePALES 760109 girlaez
0999 FEET DE#TH CLASS 00



STORET RETRIEVAL OATE 7eo/11/26

NATL EUTROPRICATION Siavey
EPA-LAS VEGAS

DATE
FRrROM
T

75704728

75/08/15

75/11/724

DATE
FROM
TO

75704728

75/08/15

75711724

TIME QEPTH
OF
DAY

13
13
13
i3
13
11
11
11
11
13
13
13
13

55
55
55
55
55
30
30
30
30
20
20
20
20

FEET

0000
0005
0010
0o0ls5
0026
0000
0005
0015
0028
0000
0005
goz2e
0032

TIME DEPTH
OoF

DAy

13
13
13
13
13
11
11
11
il
13
13
13
13

FEET

55
55
55
55
55
30
30
30
30

20
20

0000
0005
0010
0015
0026
0000
0005
0015
0028
0000
0005
0022
0032

0golo
¢ATER

TEMP

CENT

13‘5
13.7
13.3
l3.°
ll.7

09665
Pnys=10T

Mu/L P

V.077
V.050
Ve 049
ve054
G075
0.029
00025
3.022
ve026
8.022
¢.020
$.017
&a067

00300
Do

MG/L

CWVOVNXWOOVE®~NE®
s ONONSLPOROO

—

32217
CHLRPHYL
A

uG/L

1.5

00077
THANSP
SECCHI
INCHES

12

60

54

00031
INCDT LT
REMNING
PEKCENT

00094
CNOUCTVY
FIELD

MICROMHO

471
475
468
596
574
578
576
ST%
624
372
358
385
375

040810

37 15 53.0 110 25 S57.0 3
LAKE POWELL

49037 ARIZONA

11EPALES 760109 2111202
0030 FEET DEFTH CLASS 00
00400 00«10 00610 00625 00630
PH T ALK NH3=N TOT KJelL NO2ANO3
CACU3 TOTAL N N-TOTAL
Su MG/L MG/L MG/L MG/L
8,30 113 0,030 0,800 0,450
8,30 113 0,030 0,600 0,450
8,30 112 0.030 0,600 0,450
8,30 110 0,020 0.500 0,450
8,20 111 0,030 0,600 0,420
8.80 95 0.020K 0400 0.040
8,85 96 0.060 0.300 0.050
8.80 95 0,020 0.300 0.040Q
8,40 110 0.050 0.200 0.340
T7.10 112 0.020K 0.200K 0.170
7.30 113 0.020K 0.200K 0.160
T.40 114 0.,020K 0,200K 0,150
7.20 126 0.020K 0,200k 0,460

K VALUE KNOWN TO BE LESS
THAN INDICATED

J VALUE KNOWN TO BE IN ERROR

00071
PHOS=-01;
ORTHO
MG/L ¥

0.05\,
0,027,
0.,02¢;
0.02¢t,
0.05¢;
0,00
0.08¢
0.00-
0.02¢
0,00’
0,00-
0,00
0,01



STORET RETRIEVAL VATE Tesll/26

NATL EUTROPHICATION SURVEY 0640817

EPA-LAS VEGAS 37 20 54,0 110 56 10.0 3
LARE POWELL
49025 ARIZONA

11EPALES 760109 2111202
0160 FEET DEPTH CLASS 00
00010 00300 00077 00094 00400 00410 00610 00625 00630 00071
LATE TIME DEPTH WATER Do TRANSP CNDUCTVY PH T ALK NH3I=N TOT KJEL NO2&NO3 PHOS=0IS
FROM OF TEMP seCCHl FIELD CACO3 TOTAL N N-TOTAL ORTHO
T0 DAY FEET CENT MG/L INCHES MICROMHO Su MG/L MG/L MG/L MG/L MG/L P
75704729 09 10 0000 12.1 9.6 204 579 8.20 123 0,030 0.300 0.160 0.014K
09 10 0005 12.0 9.6 599 8435 12l 0,020K 0.,200K 0,140 0,011J
09 10 0020 10.6 10.0 591 8440 119 0.020K 0.300 0.200 0.013J
09 10 0030 9.6 9.8 T47 8.20 119 0.020K 0.400 0.290 0.012J
09 10 0050 8.8 9.0 741 8.25 119 0.020 0.400 0.350 0.011J
09 10 0100 T.7 7.2 736 8.00 120 0.020 0,400 0.350 0,003V
09 10 0155 8.6 2.7 997 7.80 143 0.020 0.300 0.540 0.014J
75/08/15 18 20 0000 27.9 8.4 120 163 8.60 110 0.020 0.600 0,100 0.012
18 20 0005 27.4 8.6 760 8,75 109 0,030 0.200 0.110 0.007
18 20 o020 27,0 8.4 755 7.90 111 0,030 0.200 0.100 0.002K
18 20 0050 21.0 4.8 555 7.80 117 0,030 0,300 0,350 0,002«
18 20 0070 18,7 3.2 106 7.80 133 0,030 0.200 0,370 0.00eK
18 20 o110 12.8 5.6 607 7.80 136 0.020 0.200 0,360 6.006
18 20 0150 9.1 4.0 578 7.70 14l 0.030 0.200 0.400 0,019
18 20 0191 8.7 1.2 655 7.50 151 0,050 0.200 0,400 0,029
75712704 09 45 0000 11.8 6.8 180 415 7.80 120 0.020K 0,200K 0.300 0,002K
09 45 0005 il.8 7.2 416 7.80 120 0.,020K 0.200K 0.290 0.003
09 45 0020 11.8 6.8 425 7.80 i18 0.020K 0.,200K 0,290 0.002K
09 45 0080 11.8 6.8 419 7,80 119 0,020K 0.200K 0,300 0,002k
09 45 0120 l1l.4 6.6 409 7.80 119 0.,020K 0,200 0.230 0,002
09 45 0140 10.6 5.6 477 7.60 127 0,020K 0.200K 0,440 0.,002K
09 45 0180 8,7 8.2 482 7.50 134 0,020 0.200 0,420 0,005

K VALUE KNOWN TO BE LESS
THAN INDICATED

J VALUE KNOWN TO BE IN ERROR



STORET RETRIEVAL VATE 76/11/26

NATL EUTROPHICATION SURVEY 040817

EPA~LAS VEGAS 37 20 54.0 110 56 10.0 3
LAKE POWELL
49025 ARIZONA

11EPALES 760109 2111202
0160 FEETYT 0OEPTH CLASS 00
00665 32217 00031
DATE TIME DEPTH PHOS-TOT CHLRPHYL INCDT LT
FrOm OF A REMNING
T0 Day FEET MG/L P UG/L PERCENT
75704729 09 10 0000 0.011 1.5
09 10 000S 0.013
09 10 0020 0.018
09 10 0030 0,013
09 10 0050 0.018
09 10 o0l00 0.009
09 10 0155 0.019
75708715 18 20 0000 0.009 3.9
18 20 0005 0.011
18 20 0020 0.009
18 20 0050 0.008
18 20 0070 0.007
18 20 0110 0.008
18 20 0150 0.024
18 20 0191 0.048
75/12/04 09 45 0000 0.009 0.9
09 45 0005 0.008
69 45 0020 0.008
09 45 0080 0.009
09 45 0l20 0.009
09 45 0140 0.009

09 45 0180 0.069



STORET RETRIEVAL UATE 76r11/26

NATL EUTROPRICATION SURVEY
EPA-{ AS VEGAS

UATE
FROM
70

75704/29

7157908/15

15711725

75712702

OATE
FROM
70

75704729

75/7068/15

15711725

75/12¥02

TIME DEPTH
OF
DAY FEET

09 30 0000
09 30 0005
09 30 0015
09 30 0030
09 30 0052
15 30 0000
15 30 000S
15 30 0025
15 30 0045
15 30 0070
10 50 0000
10 S0 0005
10 50 0015
10. 50 0025
10 50 0036
14 35 0000
14 35 0005
14 35 0030
14 35 @065

TIME OEPTH
0oF
DAY FEET

09 30 0000
09 30 600S
09 30 0015
0% 30 0030
09 30 0052
15 30 0000
15 30 0005
15 30 0025
15 30 0045
15 30 0070
10 S0 0000
10 50 0005
10 50 0015
10 50 0025
10 S50 0036
14 85 0000
14 35 0005

00010
wATER

TEMP

CENT

10.5
10,5
9.7
9.1
9.1
27 .4
27.4
25,9
22.9
19.1
13.6
12.4
12.4
12.4
12.4
11,2
11,2
11.0
10,6

V0665
PHOS=-TOT

MG/L P

0.011
0.011
0.010
0.009
0.011
0.011
0.012
04013
0.010
04030
04013
0.009
0.009
0.010
0.011
0.009
0.010

nre

00300
Do

MG/L

- NN ~N®O OO0
¢ 0 e 0 o o 9 0 6 0

NSENNOOT O >0 SOCOOR

BEEE®~N~N~NY

32217
CHLRPHYL
A
ue/L

1.5

00077
TRANSP
seCeni
INCHES

162

12

120

174

00031
INCDT LT
REMNING
PERCENT

00094
CNOUCTVY
FIELD
MICROMHO

575
570
558
550
550
600
599
580
533
590
428
425
412
415
413
440
430
417
412

040818
37 33 13.0 110 46 29.0 3
LAKE POWELL

49017 ARIZONA
11EPALES 760109 2111202
0056 FEET DEFPTH CLASS 00
00400 00410 00610 00625
PH T ALK NH3=N TOT KJEL
CACO3 TOTAL N
Su MG/L MG/L MG/L
8.50 140 0,020K 0,400
8,50 137 0,020K 0,200
8,45 138 0,020K 0,200
8,40 137 0.020 0.200
8.40 139 0,020 0.200K
8.95 108 0,030 0.300
8.95 107 0,020 0.400
8,60 107 0,030 0.400
7.80 11v 0,040 0,300
T.65 123 0,040 0.300
116 0,020K 0.400
118 0,020K 0.200K
115 0.020K 0.200K
120 0.020K 0.200K
121 0.,020K 0,200K
8.10 11% 0,020k 0,200K
8.10 ile 0,020K 0,200
8.10 117 0.,020K 0,200%
8.10 113 ¢.020K 0,200K

K VALUE KNOWN TO BE LESS
THAN INDICATED

J- VALUE KNOWN TO BE IN ERROR

00630
NO2&NO3
N=TOTAL

MG/L

0,410
0.410
0,420
0,430
0,430
0.3004
0,020K
0.080
0.280
0.400
0.280
0.280
0.280
0.280
0,270
0,320
0,310
0,310
0.300

00671
PHOS~DIS
0’THO
MG/L P

0,012«
0,012x
0.012x
0,011x
0.01ly
0.005
0,009
0,00«
0.012
0.013
0,004
0.002¢
0.00¢¢
0.00e2¢
0,002¢
0,00e¢
0,00¢e¢
0,002¢
0,002¢



STORET RETRIEVAL UATE 76/11/26
NATL EUTROPHICATION SURVEY
EPA-LAS VEGAS

DATE
FROM
T

75/04/29

75708714

75712702

00010
TIME DEPTH WwATER
OF TEMP
DAY FEET CENT
11 00 0000 10.9
11 00 0005 10.8
11 00 0030 10.4
11 00 0v60 9.8
11 00 0100 8.4
11 00 0150 7.3
11 00 0250 6.8
15 00 0000 2s.7
15 00 0005 25,.4
15 00 0020 25.0
15 00 0040 19.2
15 00 0070 16,1
15 00 o110 12,2
15 00 0150 9.3
15 00 0190 7.1
15 00 0225 . 5.8
13 35 0000 12.4
13 35 0005 12.2
13 35 0035 12.2
13 35 0080 i2.1
13 35 0130 12.0
13 35 0170 9.7
13 35 0200 8.3
13 35 0220 T.2

K VALUE KNOWN TO BE LESS
THAN INDICATED

00300
00

MG/L

9.8

<
)

CORONNNEOE~NOVNCOOOCOD TS ®OO
FNCOODOCNSETHFPLPO~DNTORL PO & &

® @ & &% o 06 5 © 8 6 0 O 6 6 0 e P 6 2 e e 0

00077
TRANSP
SECCHI
INCHES

204

204

324

00054
CNDUCTVY
FIELD
MICROMHO

791
80l
784
826
897
931
994
929
931
921
672
645
595
644
632
670
488
493
520
480
520
519
508
508

040819
37 01 03.0 111 19 40.0 3
LAKE rOwELL
49037 ART ZUNA

11EPALES 760109 2111202
0999 FEEYT OEPTH CLASS 00

00400 00410 00610 00625

PH T ALK NH3=N TOT KJEL
CACO3 TOTAL N

Su MG/L MG/L MG/L
8450 139 0.020K 0.300
8.50 139 0,020 0.300
8,40 137 0.020K 0,200
8,20 140 0,020K 0.200
8,00 141 0,020K 0.200
8.00 152 0,020K 0,200K
8,00 155 0,020k 0.200K
8,65 118 0,020K 0.200K
8,70 125 0,040 0.200n
8,70 119 0,040 0.200K
8,70 119 0.020 0.200K
8.35 ile 0,020K 0,200
8,15 119 0,050 0.200
8.10 128 0.020 0.200K
8,05 130 0,020 0,200
B.00 135 0.020 0.200K
8.00 135 0.020K 0.200K
8,00 138 0.020K 0.200K
8,00 122 0,020K 0.200K
8,00 122 0,020K 0,200K
8,00 121 0,020K 0,200K
7.90 130 0,020K 0,200K
7.80 131 0.,020K 0,200k
7.80 134 0,020K 0.,200K

00630
NO2&NO3
N=TOTAL

MG/L

0.380
0.380
0,400
0,400
0,480
0,630
0.660
0.190
0,400
0.200
0.190
0,350
0,430
0,430
0,490
0.560
0.520
0.560
0,310
0,280
0,300
0,480
0,520
0,560

00671
PHOS=-DIS
ORTHO
MG/L P

0.010K
0.011K
0.013K
0.004
0,003
0.,012K
0,016K
0.002
0.010
0,010
0.011
0,002
0,009
0,008
0.010
0.012
0.,002K
0,002K
0.002K
0,002
0,002K
0.002K
0.002K
0,002K



STORET RETRIEVAL DATE T76/11/26

NATL EUTROPHICATION SURVEY 040819

EPA-LAS VEGAS 37 01 03,0 111 19 40.0 3
LAKE POWELL
49037 ARIZONA

11EPALES 760109 2111202
0999 FEET DEPTH CLASS 00
00665 32217 00031
DATE TIME DEPTH PHOS=TOT CHLRPHYL INCOT LY
FROM OoF A REMNING
10 DAY FEET MG/L P uG/L PERCENT
75/04/72S5 11 00 0000 0.009 1.3

11 00 0005 04009
11 00 0030 0.010

11 00 0060 0.010
11 00 0100 0.008
11 00 0150 0.007
11 00 0250 0.013
75708714 15 00 0000 0.008 2.7
15 00 0005 0.008
15 00 0020 0.007
15 00 0040 0.008

15 00 0070 0.011
15 00 0110 0.008

15 00 0150 0.006
15 00 0190 0.008
15 00 0225 0,009
75712702 13 35 0000 0.005 1.5

13 35 0005 0.006
13 35 0035 0.006
13 35 0080 0.006
13 35 0130 0007
13 35 0170 0.005
13 35 0200 0.006
13 35 0220 0.006



