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FOREWORD

The hational Eutrophication Survey was initiated in 1972 in
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 stair
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
reduction 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,

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

c. MWith 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
Aatershed 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 [5303(e)], water quality criteria/standards review
[6303(c)], clean lakes [§314(a,b)], and water quality monitoring
[5106 and §305(b)] activities mandated by the Federal Water
Pollution Control Act Amendments of 1972.



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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NATIOﬂAL_EUTROPHICATION SURVEY
© STUDY LAKES
STATE OF ARIZONA
LAKE NAME - COUNTY

Big Lake Apache

Fools Hollow Lake : - Navajo

Lake Havasu Mohave (San Bernadino

in CA)

Luna Lake  _ | _ Apache

Lyman Lake Apache

Lake Mohave : | Mohave (Clark in NV)

Lake Pleasant Yavapai, Maricopa

take Powell _ ' Coconino (Kane, Garfield,
San Juan in UT)

Rainbow Laké | ’ ' Navajo

Theodore Roosevelt Lake Gila

San Carlos Reservoir Graham, Gila, Pinal
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REPORT ON LAKE MOHAVE, ARIZONA
STORET NO. 0406

I.  CONCLUSIONS
A.  Trophic Condition:*
Survey data indicate that Lake Mohave is mesotrophic.
Chlorophy1l a values in the lake rangea from 0.9 ug/i to
11.4 ug/1 with a mean of 4.4 pg/1. Potential for primary
production as measured by algal assay control yields was
moderately low and Take water transparency was generally
good. Of the 11 Arizona lakes samplied in 1975, 8 had higher
median total phosphorus values (0.017 mg/1), 1 had higher
median inorganic nitrogen levels (0.240 mg/1) and 3 had
higher median orthophosphorus levels (0.010 mg/1) than Lake
Mchave.
Survey limnologists did not report any problem algal
blooms or macrophyte growths during their visits to the lcke.
B. Rate-Limiting Nutrient:
The algal assay results indicate that Lake Mohave was
limited by available phosphorus during the sample collection
times (02/26/75, 12/02/75). Lake data further suggest primary

limitation by phosphorus.

*See Appendix E.



C.

Nutrient Controllability:

1.

N

Point sources -

During the sampling year, there were no known point sources
directly impacting Lake Mohave. There is a plant at Katherine's
Landing which handies all the wastes from the Katherine': Landing
concession and the National Park Service. Discharges frum the
plant are pumped into a series of evaporative lagoons and so
probably do not reach Lake Mohave; nowever, increased fecal coli-
form count$ have been reported in the vicinity (Division of
International Engineering Co., Inc., and Metcalf and Eddy, Inc.,
1976).

The calculated annual loading of 2.39 ¢ P/mz/yr is almost
twice that proposed by Voilenweider (1975) as "eutrophic" for
a lake with such volume and retention time. If the present
ioading continues, increasingly undesirable responses to enrich-
meat are 1ikely to occur.

Nonpoint sources -

The Colorado River coentributed approximately 98% ot the .
total phosphorus and nitrogen input to the Take during the
sampling year. Surrounding land uses and point sources upriver
contributing to the Colorado River "nonpoint" load should be

evaluated before a nutrient budget for the lake is defined.



II.

LAKE AND DRAINAGE BASIN CHARACTERISTICS

Lake and drainage basin characteristics are itemized below.
Lake morphometry data were provided by Munari (1975) and Jenkins
and Morais (1971). Tributary flow data were provided by the Arizona
District Office of the U.S. Geological Survey (USGS). Outlet
drainage area includes the lake surface area. Mean hydraulic
retention fime was obtained by dividing the lake volume by mean
flow of the outlet. Precipitation values are estimated by methods
as outlined in National Eutrophication Survey (NES) Working Paper
No. 175. A table of metric/English conversions is included as
Appendix A.
A. Lake Morphometry:

Surface area: 105.63 km2.

Mean depth: 18.9 meters.

Maximum depth: 40.2 meters.

Volume: 1,996.033 x 106 m3.

Mean hydraulic retention time: 73 days.

Gt WN) —



B. Tributary and Outlet:
(See Appendix B for flow data)

1. Tributaries -

" "Name
A-2 Colorado River

Minor tributaries and
immediate drainage -

Total
2. Outlet - A-1 Colorado River
C. Precipitation -

1. Year of sampling: 14.4 cm.
2. Mean annual: 30.6 cm.

Drainage Mean Flow
‘area (km®) (m3/sec)
434,601.8 314.74
3,779.4 0.21
438,381.2 314.95
438,486.8 317.53



111. LAKE WATER QUALITY SUMMARY

Lake Mohave was sampled three times during the open-water
season of 1975 by means c¢f a pontoon-equipped Huey helicopter.
Fach time, samples for physical and chemical parameters were col-
lected from eight stations on the lake and from a number of ¢ - ths
at each station (see map, page v). During eacn visit, depth-
integrated samples were collected from each station for chicrophyll
a analysis and phytoplankton identification and enumeration.
During the fTirst and last visits, 18.9-1iter depth-integrated
samples were composited fcr algal assays. Maximum depths sampled

weve as follows:

Station Number Maximum Depth (meters)
01 : 38.1
02 15.2
03 26.5
04 28.6
05 18.3
06 19.8
a7 22.6
08 36.6

For & more detailed expianation of NES methods, see NES Working
Paper No. 175.

Tre results obtained are presented in ful?! in Appendix C and
are surmarized in IIi-A for waters at the surface and at the maximum
agepth for each site. Rasults of the phytuplankton counts and chloro-
phyll a determinations are inciuded in II[-B. Results of the limiting

nutrient study are presented in IIT-C.



Uho L

nEEY CONF

0L~

CARAMITER

TEMPERATURE (DEG CFNT:

Go=1aR ¥ NERTH )
MAK DEPTHE® ]
DISSOLVED OXYGEN (MG/L)
0,=1.5 M NEPTH 14
MAX DEPYT-## @
CONDUCTIVITY (UvVRO<)
0»'1-5 L "EPTH ).S
MAX DEPTH#® ]
PH (STANDARD UNMITS)
NDe=lo& M DEPTH 16
MAX DEPTi{#+ R
TOVAL ALKALINITY (MG/L)
On=145 M NIRTK 15
MAN DERPTwnw 8
TOTAL P (MG/L)
0e=1,5 % NEPTH 14
MAX DEPTH#*® 8
DISSOLVED ORTHO P (MG/L)
De=1.5 ™ DEITH 16
MAX DEPTH#® 8
NO2+NO3 (MG/L)
Oe=1,5 4 NEOTH 156
MAX DEPTH=# o]
AMMONTIA (MG/L)
Oe=1e5 ¥ DEFTH 16
MAX DEPTH®= A
KJELDAHL N (MG/L)
0e=1.5 M NEPTH 16
MAX DEPTH## R
SECCHI DISC (METE~S)

F

I
[y

wAMGE

Tel=

Ao (=

In.2-
-t

O

—

R13.=1130,
8n2.~1112.

oD Se6
A,3= B8,k
133.- 144,
135.~ l42.

0.022-0.062
$.025=0,.040

C.009~0,04)
0.006-0,01R

0.020=0,.040
0.070~-0.030

0.200=0.900
0.290=0,900

oy = N0,
8 MAXTMUM

##2 S = NO,

elrernfly

141,
139,

0.0
0.0268

0,013
0.013

0.7230
0.230

0.020
01290

0550
0,450

UF SAMBLES

Nel)=
140

Nel-
14.0-

0el}=
40

0.0~
l14.0-

ﬂ.0-=

14.0- 7

N0~
14.0-

0.0-
1400‘

n.O-
1460

£ Cia® 7 Thy
(O adI2/00
Gaur = )
BANGE HEDIAN
18.7= 227 2).8
12.3= 19.4 13.6
7-0"‘ 9.6 902
ARab= 902 7.5
Q8N,-1071. 1049,
B25,~ 996 B76.
8.3~ 8.8 8,7
8,0- 8,8 8.3
128,- 137. 133.
136.~ 145, 138.
0.011-0.025 0.013
0.011=-0.085 0.014
0.003-0,021 0.013
Ne011=-0.032 0.015
0.020-0.210 04045
00120-0.370 0-305
0.020-0.090 04040
0.020-0-060 0.Ca0
00200-0.600 J.450
N.200=-C500 0300
0.5~ 3.8 2.1

DEPTH Sparliu AT EACH SITE
OF STTES SAmMPLED On THIS NATE

DEPTH
KANGZ
{METC

0.0~
13.7-

G0~
13e7"

0.0~
1307”

GolO-
13,7~

13.7-

RS,

:‘5
38,1

Ne

( 124 2779 1}

cees

RANGE

12&9"
12.8~

10,8
1n.6

85S.
852.

807
8,6

121~
1240~

14l
i40.

0.013-0,019
6.015-0,019

0,002-0.010
00002'0.008

0.,160-0,42C
0.160"0.“10

0.020-9,036
0,020~0,030

0.200=0,300
0.200-0,300

= B

MEDT AN

131.
131,

0.016
0.016

0.002
0.002

0.1%0
0,184

0.022
0.025

0.200
0,200

MAX

DEPTH
RANGE
(METE

0,0~
15.2'

15.2-

RS)



3.

B8iological Characteristics:

1,

Phytoplankton -

Samp 14K
Date

m

02/26/75

06/32/75

12/03/75

~J

Dominant
Genera

1. Cyclotelia
2. Chroomonas?
3. DOscillatoria
@, Cryptomonas
5. Syndra

[Sy IR~ WV NN BT

O P N =

Other genera
Tocal
Chrcomonas?
Cyst
Oocystis
Fragilaria
Ceratium
Other genera
Total
Chroomonas?
Raphidiopsis
txciotgli@

Sceneaasmus

Synedra

Other gerera

Tota’




Chiorephyll & -

Sampling Staticn Chiorcphyll a
Late Number (ua/i)
02/26/75 0% 6.6
02 5.5
03 5.4
04 5.7
05 1,4
06 4.6
07 5.5
c8 6.5
Gos12/75 ) 1.4
02 2.3
62 2.4
04 2.2
ok 3.3
Ue 0.°
07 1.0
8 1.5
1o/ 02,03/75 C1 3.5
02 5.5
03 5.7
04 3.7
e 0.7
C5 0.9
Q7 3.2
06 4.8



C. Limiting Nutrient Study:
1. Autoclaved, filtered, and nutrient spiked -

Orthe P Inorganic N Maximum Yield
Spike (mg/1) Conc. (mg/1) Conc. (mg/1) (mg/l-dry wt.)

a. 02/26/75 Stations 01, 03-05

Control <0.005 0.258 0.2
0.05 P <Q.055 0.258 0.4
0.05P + 1.0 N <0.055 1.258 0.7
1.00 N <0.005 1.258 0.3
Stations 02,08
Control <0.005 0.217 0.2
0.05 P <0.055 0.217 8.0
0.05 P+ 1.0 N <0.055 1.217 22.6
1.00 N <0.005 1.217 .2
Stations 06,07
Control 0.005 0.288 0.3
0.05 P 0.055 0.288 0.5
0.05P + 1.0N 0.055 1.288 0.7
1.C0 N 0.005 1.288 0.3
b. 12/02/75 Stations 01,02
Controi 0.005 0.190 0.3
Cc.05 P 0.055 0.190 8.4
0.05P + 1.0N 0.055 1.190 19.3
1.00 N 0.005 1.190 0.3
Stations 03-05, 08
Control 0.005 0.265 0.5
0.05 P 0.055 0.265 8.3
0.05 P + 1.0 N 0.055 1.265 18.5
1.00 N 0.005 1.265 0.5
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Discussion -

The control yields of the assay alga, Selenastrum capricornutum®,

indicate that the potential for primary productivity in Lake Monave
wes Jow av the times of assay sample coliection (02/26/75, 12/02/75).
Inn the December sampies, and in the February Stations 02,08 sample,
the signficant growth response to the addition of phosphorus as weil
as, the Tack of response to the addition of nitrogen alone indicates
phosprorus Timitation. In these assays the maximum increase in yield
over that of the control was achieved with the simultanecus addition
of beth phosphorus and nitrogen. In February, the assays for Stations
01, 03-07 showed only a slight increase in yield with the addition

of nutrient spikes, suggesting colimitation by the two nutrients.

The mean inorganic nitrogen to orthophosphorus ratics (N/P) in
tne lake daia were approximately 20/1, 14/1, and 87/ in the spring,
sumtar and fall, respectively, further suggesting primary limitation
by ohosnhorus in lake Mohave (a mean N/P ratio of 14/1 or greater

gerarally reflects phosphorus limitation).

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



Iv.

1

NUTRIENT LOADINGS
(See Appendix D for data)

For the determination of nutrient loadings, the Arizona National
Guard collected monthly near-surface grab samples from each of the
tributary sites indicated on the map (page v), except for the high
runoff months of April and May when two samples were collected. Samp-
ling was begun in December 1974, and was completed in November 1975.

Through an interagency agreement, stream flow estimates for the
year of sampling and a "normalized" or average year were provided by
the Arizona District Office of the USGS for the tributary sites nearest
the lake.

In this report, nutrient loads for sampled tributaries were
determined by using a modification of a USGS computer program for
calculating stream loadings. Nutrient loads indicated for tributaries
are those measured minus known point source loads, if any.

Nutrient loadings for unsampled "minor tributaries and immediate
drainage" ("ZZ" of USGS) were estimated by using the mean annual
nutrient loads, in kg/kmz/year, in the Colorado River at Station A-1]

and multiplying the means by the ZZ area in kmz.
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A. Waste Sources:
1.  Known municipal - None
2.  Known industrial - None
B. Annual Total Phosphorus Loading - Average Year:

1. Inputs -

Seurce kg P/yr
a. Tributaries (nonpoint load) -
A-2 Cojorado River 247,325

D. Minor triputaries and immediate
drainage /nonpoint load) - 3,780

c. Known municipal STP's - None
d. Septic tanks* - 5

e. Known industrial - None

f. Direct precipitation** - 1,850
Total 252,960

2. Outputs - A-1 Colorado River 203,395
3. Net annuai P accumulation - 49,565

% of
total

97.8

1.5

<0.1

0.7

100.0%

*Estimate based on 10 lakeshore residences and 1 campground.

**Estimated (See NES Working Paper No. 175).



C.
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Annual Total Nitrogen lLoading - Average VYear:

1. Inputs -
Source kg N/yr
a. Tributaries {nonpoint load) -
A-2 Colorado River 11,996,385
b. Minor tributaries and immediate
drainagz {nonpoint load) - 105,825
¢. Known municipal STP's - None
a. Septic tanks* = 175
e. Known industrial - None
f. Direct precipitation®* .- __1'4.040
Tota! 12,215,425
2. Outputs - A-7 Coiorado River 8,797,855
3. Net annual N accumulation - 3,418,570

% of
total

8.2

<0.1

0.9
100.0%

*tstimate based on 10 iakeshore residences and 1 camoground.
**Estimated {See NES Working Paper No. 175).
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Mean Annual Nonpoint Nutrient Export by Subdrainage Area:

Tributary ka P/kme/yr kg N/kmP/yr
Colorado River 1 28

Yearly Loadings:

In the fellowing tabie, the existing phoshorus loading :
compared to the relationship proposed by Vollenweider (1975).
Essentially, his "eutrophic" lcading is that at which the receiving
waters would beccme eutrophic or remain eutrophic; his "oligotrophic"
icading is that which would result in the receiving water remaining
ovigotrophic or becoming oligotrophic if morphometry permitted. A
“mesutrophic" loading would ba considered one between "eutrophic"
and “oligotrophic".

Note that Yollenweider's model may not be applicable to water
dcdies with very short retantion times or in which light penetration
is severely restricted from high concentrations of suspended solids

in the surface waters.

Total Yearly
Phosphcrus Loading

(g/m2/yr)
Estimated Joading for Laka Mohave 2.39
Yolierweider's "eutrophic" lcading 1.84

Volienweider's "oligotropkic" loading 0.92
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VI. APPENDICES

APPENDIX A
CONVERSION FACTORS



CONVERSION FACTORS

Hectares x 2.471 = acres

Kilometers x 0.6214 = miles

Meters x 3.281 = feet

Cuble meters x 8.107 x 1074 = acreffeat
Square kilometers x 0.3861 = square miles
Cubic meters/sec x 35.315 = cubiz feet/sec
Centimeters x 0.3937 = inches |

Kifograms x 2,205 = pounds

¥ilograms/square kKilometer x 5.711 = ibs/square mile



APPENDIX B
TRIBUTARY FLOW DATA
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APPENDIX C
PHYSICAL AND CHEMICAL DATA
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7o Day FEET CENY MG/L TnCneS MICHUMHU Su MG/L MG/ L MG/L MG/L MG/L P
75792726 13 30 20CO 740 11.0 1446 855 a1} 0.0290 0500 Ue?20 0015
13 30 00ud 7.1 1G.8 ille 8,60 lag2 0,020K 0,400 0.210 0,013

13 30 0021 1.0 1v.8 1112 6.55 a2 0,020 0,700 0,210 0,013

13 30 0038 7.0 11,0 1108 8,55 ls2 0,020 0,600 0.210 0,012

13 30 0058 6.9 11,0 1107 8,55 141 0.,020K 0,600 V,220 0,006

13 30 co73 0.9 lu.8 1160 8,55 la1l 0,026k 0e600 U220 t.,012

13 30 0098 6.8 10.6 1100 8,55 lel 0.020K 0.000 0,220 0,006

75/706/12 13 30 0300 2243 7.2 1953 8,60 137 0,090 0.600 0,090 0,012
13 30 0005 21.9 8,0 1058 8,60 135 Ce040 0300 0,070 0,003

13 30 0020 Ui sel 10le B.50 137 0,050 0400 0,100 0.008

13 30 6040 19:.5 Ho2 1061 8.55 138 0,050 Ge300 0,120 0,004

13 30 0070 14.5 6:4 892 8.10 161 0.060 0.300 0.280 0004

13 30 0090 14.2 6.8 284 8405 144 0.060 00300 0.310 0.011

13 30 0led 14,90 6ol 882 8,05 lag 0,050 Ges00 0,320 0.0is
5712702 11 45 0000 l4.2 Geb i%6 855 BebdU 1e7 0.020K 0.200 00160 0,002K
11 4% 0005 14.3 Sel o3 8450 127 0020 0.200 0160 0062k
11 4> 0015 14.2 Yeb 851 8.50 127 0.020 0200 0,160 0.,002K
11 45 0030 14.2 9e4 350 8.50 125 0.020 0.200 0.160 0.002K
11 45 0050 laoe 9.8 849 8.50 127 0,030 0.200r 0,160 0.002K

11 45 0086 léec2 9.8 ga8 8.60 124 0.030 0.200 0.170 0.002

K VALUE KiNO#N 7O BE LESS
THAN INDICATED



STurk T (LET<ICVAL ULATE Tn/li/zcze

NATL cuTw,P=ICATlun SuitveY Vs0o0e

cha=LAS VEGAS 35 12 97.0 114 34 10.0 3
LAKE MORAVE
0«01o ak I ZINA

1lvlvi
Ll1erFALES 2l1ll1éve
0050 FEET OtrTh CLASS 00
Quulo 00300 woor7 o0UYe 00400 coslo 00610 00622 00630 noe7l
DATE TIME DERPTH  wAltR Do Treusy CrDUCTVY PH T ALK tnH3=N TOT KRubL NOcHNO3 PrUS=DIS
F O™ (014 T wP SeCCrl FIELD CACO3 TOTAL N N=TOTAL QRTHO
Tu VAT  FERT CENT MG/L ineresS MICRUMAU SuU Mo/ MG/L MG/L MG/L MG/L P
75702726 1% 206 0000 Te2 11,0 120 1678 8.60 lal 0,030 0.600 v.,210 0,015
16 20 0005 7.3 11.2 1103 Ba60 143 0.020K 0.0600 U200 0.009
14 20 0017 7e3 110 1083 B0 la2 0.020R 04600 0,200 0,008
l¢ 20 0025 Te3 11090 1101 8060 162 0.020K 0,800 0,200 0.011
le 20 0036 703 1ie0 1087 8.55 la2 Ve 020K 0700 0e1%90 0.003
14 20 0046 Te? 11.0 109« B8.600 142 0.020K Ven00 0.210 0,006
T5/¢06/12 13 55 0000 2lc4 el 1060 8,60 137 0.050 Q0.400 040%0 04017k
13 55 000> 20e Tet 1027 Y455 135 0.060 0300 0090 0.01¢
13 55 002¢ 202 B8 1013 8455 137 0,040 0,300 Uell0 0,015
13 55 0045 19 .4 7.8 ELT 8,55 137 0e.040 04300 Val20 0.013
75712702 15 00 G000 140 9.8 12¢ 847 8.60 L2e6 Ve 020 0.200K OslbU 0,002
15 00 0005 1440 10e4 B46 8,60 0,200 0.002K
15 00 0015 L4e) 9.8 846 8.60 125 0,020 0.000rK 0.160 0.002K
15 00 0030 14,0 100 846 B8.60 124 0.020K 0.200K 0e160 0.,002K
15 00 0050 14.0 10.4 848 8.60 129 0,030 0.200 0.160 0.003
V0665 32217 00031
DATE TIME DEPTH PHOS-TOT CHLRPHYL INCDT LT
FrOwv of A FaNING
T0 DAY FEET tMo/L P UG/L PERCENT
15702726 14 20 0000 002y 5.5
1« 20 000> U027
14 20 0017 Je033
14 20 0026 V027
14 20 0030 Lel2G
14 20 0040 ve26
75/06/712 13 55 00¢n d.01¢ Zel
13 85 Go0= well3
13 55 0020 0011
13 55 0045 Ue011}
75712702 15 00 0000 Ue013 560
15 60 000% vellh
15 00 0040 JoOln
15 00 0050 101y

K VALUE XHOWN TO BE LESS
THAN INDICATED



~TOREYT REVALIEVAL uave Ta/li/2o

wATL EUTROPHLCAY Fuh SURVEY Ve ey

ErA~LAS VEGAS 35 23 45,0 116 37 10.0 3
LARE MUHAVE
04015 ARIZUNA

1lulvl
11EPALES 2111ene
VOB3 FEET ODckfn  CLASS 00
00010 00300 00077 00uvae 00400 604l 00610 LY+ 0063u wunaTl
UATE TIME DEPTH wATER U0 TeANSH  CaDUCTVY Pe T ALK NHS=N TOT KJEL NOZANUS3 PrIS=UIS
FreQm oF TeMmp SECCri FIELY CACO3 TOTaL N N=TOTaL U=y

10 DAY  FEET CENT Mo/ INCRES MICRUMRG Su MG/L MG/L MG/L MG/L MG/ P
75/0¢/26 10 40 0040 7.6 112 in¢ 112e B.60 139 0.020K 0.500 0.730 0.014
10 40 00uS 7.3 11« iLoo0 8,60 140 0,020K 0,400 0,020 0.ule

10 40 0018 7.2 10.6 1100 8.60 139 ¢.020 0.300 0,230 U.009

I0 40 0031 Toe 10.b 1106 8.50 141 0,020 0.400 0,230 0,015

10 a0 0044 7ol 10.¢ 1090 8,50 le1 4,030 0.600 0,230 G.0le

10 40 0064 7.1 10.2 1092 B0 141 0,020 0.500 0.230 0.0186

10 40 00d4 7ol 10.2 10%9¢ 8,50 142 0.020 0,200 0,230 0.012

75/06/12 11 00 0000 22.1 9,0 in71 8.65 128 0.020K 0,500 0,040 0,006
11 00 0005 22.0 7.0 1958 8,7v 130 0,060 0.200 0.030 0,004

11 00 0015 2l.4 Y4 1040 8,75 130 0,060 Ve300 0,030 1.003

11 00 0030 el BaS 1014 8.60 132 0,050 0.300 0.070 0.003

11 00 0053 14,2 7.8 881 8.20 139 0,050 0.300 0.280 0,002

11 00 0u70 13.8 7.0 874 8,15 139 0,050 0.300 04300 0.012

11 00 0087 13.5 7.0 876 8.10 140 0,060 0,200 0,310 0,01%
75/12/063 09 30 0000 14.4 144 85y 8,00 1217 0,030 0.200K 0,160 0,008
09 30 0005 4.4 9.6 850 8,00 127 U020 0.200K 0.180 0.002x

09 30 0015 14,3 9.4 851 8,00 129 04030 0.200 0.180 0.002K
09 30 002% 14,3 9.6 849 6,00 128 0.020 0,200k 0.180 0.002K
09 30 0050 14,3 9,6 B4y B.00 126 0,020 0.200 0,180 0.002K

09 30 0079 14,3 9,8 3a7 7.99 13¢ 0.030 0.200n 0,190 0.002

K VALUE KNOWN TO BE LESS
THAN INDICATED
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JLTe Tw/11720

Syl Y

V0EBD

TI~vE OEPTrR ¢nous=TOT

ur
LAar

10
10
10
190
i0
19
i0
11
11
11
11
1l

FEET

0000
Q0u>
Q01n
0031
0044
0064
00bé
0000
0005
0015
0030
0053
0070
0087
0000
000>
001>
00¢5
0050
0079

wW5/L P

Uou33l
1oU35
ve030
uou2s
Ue027
06,030
Us925
Jsule
Uelle
ve01l2
vell2
0,009
0,011
0.012
0,016
o016
0,015
0.014
0.015
0ol6

3zzyr7
CHLRPHYL
A
ue/L

S.4

utrusl
INCLT LT
RE MR ] el
PERCENT

406003
35 23 45,0 1146 37 10.0 3
LARE MOMLYE
ueQls ARLZONA
110191

1iEFALES 211120¢
0988 FEZET WULERPTH CLASS 00



~r i AE T VAL

cmie o meT<02nICAT LN
ir kS

feaml At

Jete
[T

(]

1n/ue/seb

I~/720/1¢

15/12/03

T
o
uaYy

gy
uYy
99
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1o
10
10
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K VALUE KNOWN TO BE LESS

£ CERPIR

FEET

50 00GU
S0 QuuS
50 0u2o
50 00435
51 0056
50 007«
50 094
30 000U
3v 0005
30 0015
30 0030
30 0053
30 0075
30 0094
00 000U
00 0005
00 0015
00 0025
00 0050
00 0065
00 008%

LiTe TIarsil/z-8
Su~veyY

0Golo
sATER

TempP

CeNT

n

NN~ NN~
* & & 8 5 o 9

NO N U NN~

22.9
0.6
19,6
15,2
13.8
13.7
14.3
14.3
14.3
14.3
14.2
l14.2
14.2

THAN INDICATED

u0300
oo

MG/

10.8
li.0
11.0
1140
10.4
10.2
10.2

— —
VO UL OO NN~NT OO
® ® ® & A & o @

COTNITOCOCNNNINR SN

vO0 /7
TrANSF
SeCCrl
INCHES

150

108

CoU9e
CnouCTvy
FIELD
MICRUMHU

1130
lils
1084
110>
lave
1100
110s
lues
1051
lo21
1000
905
870
875
846
847
847
848
849
853
852

040604
35 26 12.0 ll4 39 ¢7.0 3
LAKE MUNAVE

0401lo ARIZUNA

1lulvl
ll1erALES 2111¢c6¢e
0066 FEET werTrH CLASS 00
G0400 00410 00610 uo62d 30630
PH I ALK NA3=N TOT KJyeL NUC&NO3
CACLJ T0TAaL N N=TOTAL
Su MG/L MG/L MG/L MG/
8,60 134 0.020K 0.900 0.230
8.60 135 0,040 0.500 0,240
8,60 137 0,020K 0.500 0,220
8.60 138 0.020 0.500 0.220
8,50 139 0,030 0,300 0,220
H.50 139 0,030 CevtO 0.230
850 138 0.030 0,400 0.230
8,75 128 0,030 0,900 0.0c0K
8,65 129 0,030 0,500 0,040
8,70 125 0,020 04500 0.020K
8,60 130 0,030 0,500 0,080
8.20 13 0.040 04500 0.230
8.20 134 0.040 04400 0,290
8.20 136 0.040 0e500 04300
8470 132 0.020 0e200K 0.190
T.30 131 0.020 0.200K 0.190
8400 130 0.020 0.200K 04190
7.90 128 0,020 0,200 0190
7.90 128 0.020 0.200K 0.190
T.90 127 0.020 0.200K 0e1%0
7.90 129 V.030 0.200 Uel90

00671
FrUS=UIS
URTRO
Mi3/L P

0.011
0.041
0,017
0.017
0.012
0,017
0.015
0,014
0,011
0,014
Q.ul7
0.021K
0.011
0.022
0.,002K
0.002K
0.002K
0,002K
0.002K
0e00eK
0.002K



STurel PeT~levsl L Te In°. /2t
NATL EBUTRU=HIC.TIU  Sukrvoy
eWh=AS Vo okS

Uuees
valk TIME JEPT- PrROS-TOCT
P> gF

o unyY Feted MGsL -
15702726 0% 50 000 Veis 30
gv s0 000+ 0.GFR2
uy 50 00c: VetbS
0+ S0 0035 Get?33
wy 50 005« Veuen
09 50 007« Vel
gy 90 009« UJely
Issub/sle 10 30 eoue Uevl]
1y 36 C00uS Ueuls
10 30 00l» Uetly
10 30 00390 Uell5k
10 30 0054 0e015
10 30 007S 0017
10 30 00v4 0,085
/12,703 10 Q0 0000 0.014
10 00 2005 0016
10 00 0015 04017
10 00 0025 0,015
10 00 0050 Ue017
10 00 Oven Lells

16 00 00&% Gelll%

322117
Chi~rPrYL
A
U/

5./

v0)31
INCuT LT
QE LN NG
PERCENT

tauveldo
35 26 12.C 116 39 27.0 3
LERE MOMAVE
ueils AL ZONA
1lulvl

l1EPALES 2lllace
009¢ FEET UVErTH CLASS 00



STOwe T ~ETH EVaL UATL TesSYres

NAaaL EJdT=OPATCAY Lo sUKynY 060000
T - N ) X CYTEN 39 29 3500 114 <0 20,0 3

LARr MOHAVE
uegis ARIZunA

1101wl
11EPALES 2il1leoe
0063 FEET UEPTH CLASS 00
3Gule Ju3ou wuor7 00094 00400 0041y 00610 00625 00630 00671
usic T/ DE2TH  waftRr w0 THANSP CNOUCTVY Pn T ALR NRd=N TOT KJEL WNUZANO3 PHQS=DIS
Fev o Tei*P seCCrI rleLv CACO3 TUTAL N N=TOTAL 0=THO
1y bar  Freld CenT Mo/L INCHES MICHROMHU Su MG/L MG/L MG/L MG/L MG/L P
1570272~ 0b 45 59300 7.6 1.2 102 1100 B.60 1446 U.020 0.700 Ve.260 0.013
0t 45 0.,0% 3,1 lle4 1104 He60 lag U.020 0.500 0.250 0.0le
08 45 0416 8.1 11.v0 1093 H ¢85 145 0. 020K V400 0,250 0.01¢
0b 45 0030 8.0 11.0 1083 £ 455 145 0,020 0.400 0,250 0.017
068 45 uad 8,0 lo.4 1090 Be55 138 0,020K U.400 U.230 0.011
08 45 HuH9 Te5 lu.2 111z Ba50 138 0,020 04400 0,240 0,011
7s/00/12 10 00 9000 2l.2 J.0 1031 B.75 137 0,040 0,400 0,050 0,015
10 00 %505 20.8 8.0 1023 B,T0 136 0.030 0.600 0,040 0,017
10 900 QuiLs 0.1 4.0 1010 54,65 129 0,030 0,500 0.070 0.006
10 00 0035 izl PN u7 8,55 132 v, 040 Veu0U vello 0,005
LC 00 Lub4e 13.2 el 886 8030 136 0,050 0,400 0,280 0.011
75/12/703 10 30 0000 13.3 120 814 8:00 131 0.020K 0.200 0,260 0.002"
10 30 0005 13.2 108 8.00 133 0.020K 0.200 0.280 0.002K
16 30 0015 13.0 10.6 805 5.00 139 0,020K 0.200 0.290 0.00¢er
10 30 0030 1249 10.8 782 7.90 140 Ve 020K 06200 06300 0.002x
10 30 0060 12.8 10.6 778 7.50 133 0.020K 0.200K 0,300 0,002«
V0665 32217 00031
DaTk T14E DePTH PHOS-TOT CHLRPAYL INCOT LT
Ferg Cr A REMNING
T DAY FeeT Mo/ P Ue/L PERCENT
(5/0¢/26 08B 45 900 <038 1leé
ol 45 44905 0.032 K VALUE KNOWN TO BE LESS
0b 45 (ulo 6.033 THAN INDICATED
08 49 0030 Va006s
08 45 0u4S U.030
06 45 0059 6.03}
/s/un/le 10 00 wUQO Ue013 3.3
10 00 ¢005 Ge017
10 00 0915 0.019
1G 00 0045 0015
10 09 G0Se G.016
I5/12/705 10 30 0nQg0 0015 el
10 36 undd Ca017
16 30 2ulS L.0l6
10 30 uvodo ¢e016

10 30 060 ve01i9



STUrkT ~E7RIEVIL UVATE Tn. 1l /en

NATL EJT :CPRICATIJN Susvely

LPA=_AS

UVATE
FrOm
10

15702726

75706/12

75712703

VATE

FwQ4
o

15702726

T5/7u6/1¢

75712703

JEGAS

TIAE OEPTH
OF
DAY FEET

14 10 0000
14 10 0005
14 10 0015
1 10 0025
14 10 0050
14 10 0005
08 45 0000
08 45 0005
08 «5 0015
08 45 0030
08 45 0047
11 30 0000
11 30 0005
11 30 0015
il 30 002>
1 30 0035
1 30 0050

TIME DEPTH
OF
DAY FEET

14 10 0000
14 10 9005
14 10 001>
le 10 0025
14 10 0050
14 10 0065
08 45 0000
08 45 000S
08 4S5 0015
a8 45 0030
08 45 0ua7
11 30 0000
11 36 000%
11 30 001>
11 30 00¢é>
11 30 0035
11 30 0050

a001L0
wATER

TeMP

CenT

11.6
11.6
11,4
1l1.4
11,2
11.0
2lee
1.7
12.7
12,3
12.3
l3.5
13,5
13.4%
13.3
13,3
13.3

00665
PHOS-TOT

Mu/sL P

VL0050
V035
0,039
0.037
0.036
0,039
U.02¢
0.025
Vel22
ue023
0e022
0.017
UeGlA
Uetle
0eGl7
Hell6
0017/

0030v
Do

MG/L

lu.2
1o,
Yo
lU.0
J,.06
Fo &
L FY-]
Yol
3.2
9ol

[V A oo o+ SN A
nNoca &N

®
.
L]
3
°
.

32217
CHURPHYL
A
uou/L

“a0

0007
THANSP
SECChI
INCHES

l1i¢

{48

cle

00031
INCDT LT
REMNING
FERCENT

000ve
CNDUCTVY
FIELD
MICHOMID

829
Yey
825
824
519
6lb6
1031
980
85y
be3
-¥-3-1
810
813
808
b0
806
80y

GevBCH
35 41 50,0 1le <21 40.0 3
LARE MURAVE

vsuls AxIZouna
1101+t
lltraLes 2llléue
QuT0 FEET OErTH CLASS 00
00400 0u4lu 00610 00625
PH T ALK NH3I=N TOT Rotl
CACO3 TUTAL N

Su MO/L Me/L MG/L
Bod0 135 0020 0,900
8.25 133 0.020 0,400
8,20 133 0,020 0.300
8,20 134 0.020 Ue400
8,25 134 0.020K 0,300
8,25 135 0,020k 0,400
8.80 133 0040 0200
4430 137 0030 0,400
8430 139 0.030 0,300
B.25 138 0.020 0.400
8,25 139 0,020 0.200
T.b0 139 0,020K 0.200K
7.70 137 Uo 020K Ue200
7.70 130 0.020K 0.200K
T.70 lal 0.020K 0e200K
7.70 137 0.020K 0.200
T.70 130 0,020k 0.200

K VALUZ KNOWN TO BE LESS
THAN INDICATED

00630
NO2&ENO 3
N=TOTAaL

MG/L

0e340
0,300
04350
0,360
04340
0,350
0.080
0e.210
0.360
0,370
0.370
0,420
0,410
0,400
00400
Uas00
0.410

WonTl
vROS=-uIS
U~ TH0
MG/ P

O.U1le
0.uc’l
o,020
0,01%
d.017
ND.,ule
0.014
0,021
04,029
D.Le29n
0,028%
0,000
0,010
0.010
0.008
0.008
0,008
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157272

{s/)0/le

15712703

vkeTE
r it
fu

In/u?sce

Ia/untlie

t5/1/7G34

JET

Tis
Vid
Loy

1«
1¢
1+
14
16
1+
G
¢V
v

S

i1

~

56 Goon
50 000>
50 001»
30 0022
50 0050
50 006%
30 00uUU
30 000>
30 QUls
30 003n
30 005
30 007e
00 0000
00 0005
00 0Ul»>
00 0030
00 0050
00 0065

£ VEPTnH
FRET

50 0000
56 000%
50 001-
50 0vVe>
50 0050
50 Quex
30 00QuD
30 000>
30 001»
30 00s2
30 0054
30 0074
00 000D
[TUND VIV
G0 001f»
00 003y
06 005u
00 006%

o
c

-4 8

Guoly
wATER

Temk

CoNT

11.3
11.9
10,9
10.4
10.6
10.3
2l.7
2l.4
2v.7
14,4
13.4
13.4
12.9
129
12.9
128
12.3
12-8

0666y
PHOS=TOT

Mo/L P

uel37
VelI6
4037
Delide
Goud]
velud
yetll7
Je020
leuc3
vae(r2{
Jel2S
Jet23
Jetila
tel1 4
weull
tigitlh
Yeulb
Uetil

Yiigu

i

VYA

[

iGet
iUenm
1{ew
Fe4
do 4
kR
s, 0
YU
8.8
10.0
1060
10,0
10,0
10.2
10.0

3e2ltd
CHLRPRYL
A

UL

Ce?

voarit
THAINYP
SeCCnl
InNCHES

b4

18

180

000351
INCUT LT
RFMNING
PERCENT

c00%e
CnOUCHYY
FIeLD
MIUrOHRY

bz
slo
sle
Cbil
807
402
1043
1040
1024
88%Y
667
860
804
79¢
799
798
795
795

beGoud

35 3+ 40,0 114 0 2740 3
LARE MUHAVYE

Jeulin AR 1ZUNA

1lulvl
11EPALES 2l112ue
007¢ FEET wEPTH CLASS 00
00avu g0elo 00610 00620
Pr T ALK NHJ3=N TOT Kdel
CACU3 TuTaw N

Su MO/l Mue/L MG/L
8,40 137 Ve020K Ve300
He40 130 U0.020K 0200
B4 L3e 0,020 0300
8,35 137 V020 06300
8435 137 U030 0.300
#4330 135 0e 020K 0el0U
8485 133 0.030 0.500
B, TS 132 0,030 Qen00
8,75 132 0,030 0,500
B.40 139 0,040 Ue400
8.30 131 U,040 0.400
8,30 136 0,030 0,400
T80 lal 0,020K 0.200K
7490 139 0,020k 0.200K
7,80 139 0,020k 0.2U0K
T.90 a1} 0,020k 0.200
7.90 1e3 0,020K 0.200K
7.90 140 0,020K 0.300

K VALUE KNOWN TO BE LESS

THAN IKDICATED

00630
NOZ&NO3
N=TOTAL

MG/

00310
0,310
0.310
0.320
0.320
0,350
0.050
0.040
0,050
0,280
0,320
0,320
0,390
0.380
Vo360
0,380
0.370
0,370

00671
PHOS=DIS
ORTrO
MG/ P

0,013
0-013
0,008
0.018
0,016
0.018
0,006
0,011
0,021
0.015
0,029
0.032K
0,005
0,007
0,005
0.005
0,00é
0,003
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APPENDIX D

TRIBUTARY AND WASTEWATER
TREATMENT PLANT DATA
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STORET RETRIEVAL DAVE 7&/11/30
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APPENDIX E

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,
5% each lake relative to the others. Median total phosphorus, median
inorganic nitrogen and median dissolved orthophosphorus levels are
expressed in mg/i. Chlorophyll a values are expressed in ug/1.
7o 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
t. create table entries.



LAKE DATA TO 8€ USED IN RANKINGS

LAKE MEDIAN MEDTAN 500~ MEAN 15~ MEDIAN
CODE LAKE NAME TOTAL P INORG N MEAN SEC CHLORA MIN DO  DISS ORTHO P
0401 BIG LAKE | 04032  0.090 3864000 24900 94000 04007
0402 FOOLS HOLLOW G059 0.090 466.600 10.683 144800 ¢.014
0403 LAKE HAVASU 0.015 04170 420.231 3.948 10.800 0.005
0404 LUNA LAKE 0182 0.050 396,250 3.400 12,200  0.131
0405 LYMAN LAKE 64099 0.060 4844667 2.633 9.00¢ 0,056
0406 LAKE MOHAVE 0.017. 0.240 3654667 40404 84600 0.010
0407 LAKE PLEASANT 0.027 0.040  449.156 9.808 142900 9.004
0408 LAKE POWELL 0.009 04400 239,000 . 1.333 12.200 04010
0409 RAINBOW LAKE | 0,046 04045 440,750 16,367  12.000 0.009
0410 ROOSEVELT LAKE 0,020 0.040 4294917 . 4.073- 14,000 -~ 0.008
0411 SAN CARLOS. RESERVOIR o;bsé . 04060 474.500 14,750 14.600 0.009

3201 LAKE MEAD 04026 . 04505 453,600 1.150 84000 . 0.007
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