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FOREWORD

The National 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 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
rﬁdgction 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
[6303(c)], clean lakes [§314(a,b)], and water quality monitoring
[§106 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 LYMAN LAKE, ARIZONA
STORET NO. 0405

I.  CONCLUSIONS
A. Trophic Condition:*

Survey data indicate that Lyman Lake is eutrophic, i.e.,
nutrient rich and potentially highly productive. Whether such
nutrient enrichment is to be considered beneficial or deleterious
is determined by its actual or potential impact upon designated
beneficial water uses of each lake.

Chlorophyll a values in the lake ranged from 1.3 ug/1 in
April to 4.5 ug/t in October, with a mean of 2.6 ug/1. Potential
for primary productivity as measured by algal assay control
yield was high. Of the 11 Arizona lakes sampled, only 1 had
higher median total phosphorus levels (0.099 mg/1), 6 had higher
median inorganic nitrogen values (0.060 mg/1), and 1 had higher
median orthophosphorus levels (0.056 mg/1) than Lyman Lake.

Survey limnologists did not note any phytoplankton blooms
or widespread macrophytes. However, it was noted that the lake
was highly turbid on all sampling occasions, and low Secchi
disc transparencies (range of 0.2 to 0.8 meters) probably in-

dicate that primary productivity in the lake is 1ight limited.

*See Appendix E.



Rate-Limiting Nutrient:

The algal assay results indicate that Lyman Lake was limited
by available nitrogen levels during the assay sample collection
times (04/30/75, 10/06/75). The lake data substantiate primary
limitation by nitrogen throughout the sampling year.

Nutrient Controllability:
1. Point sources -
There was one known point source, the Springerville-

Eager plant, impacting Lyman Lake during the sampling year.

The b]ant was estimated to contribute 14.6% of the total

phosphorus load to Lyman Lake. This annual contribution may

be somewhat overestimated since plant operators state that a

portion of the discharges from the Springerville plant are

diverted and used for irrigation purposes; however, the State
of Arizona considers the piant as a significant discharger,
and states that continued discharge from this overloaded
facility will result in deterioration of stream water quality
and possible health hazards (Arizona Department of Health

Services, 1976).

The present phosphorus loading of 1.72 g P/mé/yr is five
times that proposed by Vollenweider (1975) as a "eutrophic"
loading. However, Vollenweider's model probably is not

applicable to lakes in which epilimnetic 1ight penetration is



severely reduced by the presence of suspended materials
in the surface waters. In Lyman Lake, primary production
as roughly estimated by chlorophyll a levels, was consid-
erably lower than would be expected based upon nutrient
levels. The likely reason for this is the inability to
develop phytoplankton levels to potential due to light
limitation caused by suspended sediments in the water
column.

Nonpoint sources -

Nonpoint sources, including precipitation, contri-
buted all of the calculated phosphorus loading to Lyman
Lake during the sampling year. The Little Colorado River
contributed 80.0% of the total phosphorus load, and un-
gaged drainage areas contributed an estimated 4.4% of the
total.

The phosphorus export rate of the Little Colorado
River (5 kg/kmz/yr) compares favorably with the unimpacted
tributary rate of nearby Luna Lake* (6 kg/kmz/yr), and Fools
Hollow Lake* (1 kg/km/yr).

*See Working Paper‘Nos. 727 and 729.



II.

LAKE AND DRAINAGE BASIN CHARACTERISTICS

Lake and drainage basin characteristics are itemized below.
Lake morphometry data were provided by Ned Rathbun (1974); average
surface area and maximum volume are indicated. 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 time was obtained
by dividing the lake volume by mean flow of the outlet. Pre-
cipitation 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: 5.67 kmz.

Mean depth: 6.7 meters.

Maximum depth: 17.4 meters.

Volume: 38.238 x 106 m3.

Mean hydraulic retention time: 868 days (2.4 years).

NP WM



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

1.

Tributaries -

Name
A-2 Little Colorado River

Minor tributaries and
immediate drainage -

Total
Outlets =

A-1 Little Colorado River
B-1 Lyman Canal

Total

C. Precipitation:

1.
2.

Year of sampling: 32.0 cm.

Mean annual: 28.8 cm.

Drainage Megn Flow
area (km?) {m2/sec)
1,934.7 0.73
105.7 0.07
2,040.4 0.80
2,046.1 0.14
0.0 0.37

2,046.1 0.51



I1I.

LAKE WATER QUALITY SUMMARY
Lyman Lake was sampled three times during the open-water season
of 1975 by means of a pontoon-equipped Huey helicopter. Each time,
samples for physical and chemical parameters were collected from
three stations on the lake and from a number of depths at each station
(see maps, pages V, vi). During each visit, depth-integrated samples
were collected from each station fof chlorophyll a analysis and
phytoplankton identification and enumeration. During the first and
last visits, 18.9-1iter depth-integrated samples were composited for
algal assays. Maximum depths sampled weée 9.8 meters at Station 01,
8.8 meters at Station 02, and 3.4 meters at Station 03. For a more
detailed explanation of NES methods, see NES Working Paper No. 175.
The results obtained are presented in full in Appendix C and
are summarized in III-A for waters at the surface and at the maximum
depth fcr each site. Results of the phytoplankton counts and chloro-
phyil a determinations are included in III-B. Results of the limiting

nutrient study are presented in III-C.
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B. Biological Characteristics:

1.

Phytoplankton -

Sampling

Date

04/30/75

06/19/75

10/06/75

Dominant

N W N =

Gl WMN =

Genera

Cryptomonas
Cocconeis

Nitzschia

Phacus

Other genera
Total

Chroomonas?
Stephanodiscus

Other genera
Total
Chroococcus

Chroomonas?
Stephanodiscus

Cryptomonas
Anabaena

Other genera

Total




Chlorophyll a -

Sampling Station Chlorophyll a
Date Number (ug/1)
04/30/75 01 1.3
02 1.3
03 1.8
06/19/75 01 2.5
02 2.4
03 3.7
10/06/75 01 4.5
02 3.5
03 2.7
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C. Limiting Nutrient Study:

1. Autoclaved, filtered, and nutrient spiked -

a. 04/30/75

Ortho P. Inorganic N Maximum Yield
Spike (mg/1) ~Conc. {(mg/1) Conc. {mg/1) (mg/l-dry wt.)
Control 0.045 0.120 8.6
0.05 P 0.095 0.120 7.1
0.05P+17.0N 0.095 1.120 24.5
1.00 N 0.045 1.120 : 11.7
b. 10/06/75

Ortho P Inorganic N Maximum Yield
Spike (mg/1) Conc. (mg/1) Conc. (mg/1) (mg/1-dry wt.)
Control 0.055 0.095 5.8
0.05 P 0.105 0.095 5.9
0.05P+1.0N 0.105 1.095 40.6
1.00 N 0.055 1.095 25.4
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Discussion -

The control yields of the assay alga, Selenastrum capri-

cornutum*, indicate that the potential for primary productivity in
Lyman Lake was high at both sample collection times (04/30/75,
10/06/75). 1In both assays a significant increase in yield over
that of the control occurred when nitrogen was added alone and in
combination with phosphorus, indicating nitfogen limitation. The
addition of only phosphorus resulted in yields which were not sig-
nificantly greater than that of the control.

The mean inorganic nitrogen to orthophosphorus ratios (N/P)
in the lake data were approximately 2/1 in the spring and summer
and 1/1 in the fall, further suggesting primary limitation by
nitrogen (a mean N/P ratio of 14/1 or greater generally reflects

phosphorus limitation).

*For further information regarding the algal assay test
procedure and selection of test organisms, see U.S. EPA (1971).
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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 maps (pages v, vi), except for the
high runoff months of April and May when two samples were collected.
Sampling 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 samp]ed tributaries were
determined by using a modification of a USGS computer program for
calculating stream loadings. Nutrient Toads indicated for tributaries
are these measursd minus known point source loads, if any.

Nutrient Toadings 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 Little Colorado River, at
Station A-2, and multiplying the means by the ZZ area in kmz.

Nutrient Toads for the Springerville-Eager wastewater treatment
pilant were estimated using provided monthly effluent samples and

estimated flows.
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Waste Sources:

1.  Known municipal -

Pop.* Mean Flow Receiving
Name Served Treatment* (m3/d x 103)  MWater

Springerville- 1,750 Stabilization 0.662** Nutrioso Creek
Eager Pond

2. Known industrial - None

*Provided by treatment plant operator.
**Estimated at 0.785 m3/capita/day.
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B. Annual Total Phosphorus Loading - Average Year:

1. Inputs -
% of
Source kg P/yr total
a. Tributaries (nonpoint load) -
A-2 Little Colorado River 7,775 80.0
b. Minor tributaries and immediate
drainage (nonpoint load) - 425 4.4
¢. Known municipal STP's -
Springerville-Eager 1,425 14.6
d. Septic tanks* - <5 <0.1
e. Known industrial - None
f. Direct precipitation** - 100 1.0
Total 9,725 100.0
2. Outputs -
A-1 Little Colorado River 545
B-1 Lyman Canal 2,900
Total 3,445
3. Net annual P accumulation - 6,280

*Estimate based on 1 park.
**Estimated (See NES Working Paper No. 175).
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C. Annual Total Nitrogen Loading - Average Year:

1. Inputs -
Source kg N/yr
a. Tributaries (nonpoint load) -
A-2 Little Colorado River 36,225
b. Minor tributaries and immediate
drainage (nonpoint load) - 2,010
c. Known municipal STP's -
Springerville-Eager 3,535
d. Septic tanks* - 35
e. Known industrial - None
f. Direct precipitation** - 6,120
Total 47,925
2. Outputs -
A-1 Little Colorado River 5,890
B-1 Lyman Canal 37,200
Total 43,090
3. Net annual N accumulation - 4,835

*Estimate based on 1 park.
**Estimated (See NES Working Paper No. 175).

% of
total

75.6

4.2

7.4
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Mean Annual Nonpoint Nutrient Export by Subdrainage Area:

Tributary kg P/kmé/yr kg N/kmS/yr
Little Colorado River 4 19

Yearly Loading:

In the following table, the existing phosphorus loading is
compared to the relationship proposed by Vollenweider (1975).
Essentially, his "eutrophic" loading is that at which the receiving
waters would become eutrophic or remain eutrophic; his "oligotrophic"
loading is that which Qou]d result in the receiving water remaining
oligotrophic or becoming oligotrophic if morphometry permitted. A
"mesotrophic" loading would be considered one between "eutrophic"
and "oligotrophic".

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

in the surface waters.

Total Yearly
Phosphorus Loading

(g/m2/yr)
Estimated loading for Lyman Lake 1.72
Vollenweider's "eutrophic" loading 0.33

Vollenweider's "oligotrophic" loading 0.16
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VI. APPENDICES

APPENDIX A
CONVERSION FACTORS



CORVERSION FACTORS

Hectares x 2.471 = acres .

Kilometers x 0.6214 = miles

Meters x 3.281 = feet

Cubic meters 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 = 1bs/square mile



APPENDIX B
TRIBUTARY FLOW DATA



LAKe CODE 040S LYMAV

TUTAL ORAINAGE AREA OF LAKE (SQ aM)

SUB=DRAINAGE

TRIBUTAKY AREA(SG KM) JAN
040541 2046,1 0.011
040542 1934,7 Uelds
0405b1 040 0.0nE
040522 111,.,4 0,020

TOTAL URAINAGE AREA OF LAKE
SUB-DRAINAGE AWREAS

SuM OF

TrIsuTARY FLOW INFUNMATIUN FOR ARIZONA 11726776

FEB

6.006

0037
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MAKR
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0,008
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MEAN MONTHLY FLON3 AND DAILY FLOWS(CMS)

TRIBUTARY MONTH YEAK ME AN FLOW
04054l 12 14 0.000
1 [ U,005

2 5 0.000

3 75 0,006

4 75 0.008

5 75 0,083

6 75 0.116

7 75 0.148

8 75 0.120

9 75 0.,064%

10 75 0.018

11 75 0.023

040542 12 T4 0.133
1 75 0.084

2 7> Vel2l3

3 7> Ue9606

4 15 4,106

) 7% 24081

6 75 [ e-11

7 75 0.566

8 7> 0.255

9 75 D733

10 75 De.l14

11 75 0.126

DAY

x

VRV AR g

15
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11
13
15

NN D

1S

16
11
13
15

Are

0.2083

Sell
0e.425
0,283

FLOwW
0.00’

0,006
0.006
0.003
0.051
0.136
0,153
0.119
0.034
0,017
0.025
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0.1306
0.206
1.6“2
T07Y
Q.42
0. 390
D.272
1,068
0.10m
0.136

NOWRMAL JLZED FLOWNS(CMS)
MAY JUN JuL AUG Stk oCcT

0.850 0.113 0.127 0.113 0,071 0s01¢
let2 Ues0 0e36 071 0.40 Uecd
0.850 0.850 0.850 0.991] 0425 Vo0

0.227 0.062 OVl 0.014 0.028 0.057
SUMMARY

2066.1 TUOTAL FLOw IN = l4.05
2046.1 TOTAL FLOW QUT = leb3
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le 0.006

18 0.090

18 2.175

le 24192

NOV

0.014
Ol23

0.028

vEC

Oeull

0.31
0.003
0.,01¢

o
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ME.

e o O
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TRIBUTAKY FLUW INFURMATION FOR ARIZUNA 11/2a/106

LAKE CGOt 0«05 LYMA

Mean MONTHLY FLOA> ANU DAILY FLUWS(CHMS)

TRivUTARY MONTH YE A~ MEAN FLOW UAY FLOw DAY FLuw LAY FLOUw
v4Q0onl 12 T« 0.0 a Ueu

1 75 0.0

2 75 0.0 1 Vet

3 75 0.0 A 040

4 75 0,070 L) 0.0 18 Ve

s 75 0.796 ? Dea8l 1s 0.708

6 75 U.B66 15 0,708

7 75 0,960 16 G595

3 75 leb42 16 1.189

9 75 0.430 11 (Y31

10 75 0.0 13 0.0

11 75 3.0 15 0e0
0e05¢7 12 Té 0.014

1 75 0,014

2 75 'R re-)

3 15 0.170

4 15 0,425

) 75 0.227

6 75 0,014

7 75 0,014

8 75 0.006

9 7% 0.057

10 75 0,028

11 75 0.028



APPENDIX C
PHYSICAL AND CHEMICAL DATA



STO«ET reTHIEVAL D27 Te/11/25
NATL BUTHROPHICATION SurveYy
ErA=LAS VvEGAS

DaTk TIme DEPTH
Fti OF
T DAY recET

T5/u4/30 14
14
14
14
15/06/19 11
11
11
11
15710706 14
14
14
14

35 0000
35 000>
35 001%
35 09031
20 0ouo
0 0005
20 nols
20 0032
30 0000
30 0005
30 0015
30 0030

DATE TIME DERTH
P RGM OF
TQ LAY FEET

75704730 146
14

Io/06/19 11

75710706 14

35 0000
35 vo0s
35 0015
35 0u3l
20 0000
20 000>
c0 001»
0 QU3¢
30 000U
30 0005
30 0015
30 0030

00ulo
“ATER

TeMpP

CenT

12.1
lve7

9

9.8
lee«s
1644
197
14,
17.5
17.5
17,5
17.4

00665
PrQs-TOT

MG/L P

0eUB7
veli8]
U.OBE
0el0S
Vell6
Vel
0e100
0.087
Ue B9
0s096
Vel0S

K VALUE KNOWN TO BE LESS
THAN INDICATED

Gu30u0
vo

MG /L

6.0
d.o
8e2
Bs0
7.¢

32217
ChLRPRYL
A
UG/L

1.3

u0o /7
TRANSP
SECChI
INCHES

i3

12

00031
INCOT LT
REMNING
PERCENT

0009e
CNDUCTVY
FIELD
MICiOMHU

313
367
304
304
3u6
303
303
307

UaUs01
34 22 2340 U9 22 45.0 3
LYMAN LAKE

V001 LL B AVETA

llcrAaLes 760109 211120¢
0Gs> rctT UVEPTH  CLASS 00
0040uv Quselo 00e6l0 0o6d
dal I ALK NH3=N TOT ruct
CaCO3 ToTaL N
SU Mo/l MG/L MG/L
SeOU 196 04030 0.700
8450 196 0,020 OeaU0
B.60 19% 0,030 0en00
8,060 197 Ue040 0,400
8450 lée u.08¢0 0700
Beth 161 GeUS0 Qe U0
Be4y lo2 0,070 0e.400
8430 162 Ve.060 00300
A1 169 0,020k GecOun
8,00 lo9 Ue 020K 0e200n
4,60 170 0,020K 0.200n
8,60 169 Ve 020K O02ULOK

0063y
NOZAND S
N=TUTAL

MG/L

Ve 02U
0,020k
0.020K
0,040
0.070
Ve 60
0.070
0.040
0.020¢
0,020k
0,020K
0,020K

00AT1
»nQS=-ufs
O~ TrHO
M /L P

0.037
0.033
0,033
0.032
0.060
006
0.05%
0.00v
04065
0,052
0.05¢
0.0>57



STORET RETRIEVAL UVATE T76/11/26

NATL EUTKOPHICATION SURVEY
EFrA-LAS VEGAS

VATE TIwE DEPTH

FrQm of
1 DAY

75/u4/30 15
15
15
15
75706719 11
11
11
11
75710706 146
14
14
le

UATE TIME DEPTH
FROM OF
Tu DAY

T5/06/730 15
15
15
15
19706719 11
11
11
11
15710706 14
lae
14
14

FEET

0000
0005
0015
0026
0000
0005
0015
0023
0000
0005
0015
0023

FEET

0000
0005
0015
0026
0000
0005
0015
0029
0000
0005
0015
0023

00010
WATER

TeMP

CenT

11.3
Il.2
10.1
10.0
16.3
16.2
15.6
15.0
18,1
17.8
17.6
17.4

00665
PHOS-TOT

MG/L P

Deliva
0080
0.094
0.116
U105
0s102
v.112
0.134
0,080
0e150
0.08q
Delva

X VALUE KNOWN TO BE LESS
THAN INDICATED

003uL
Vo

MG/L

7.6

NNNIIPOO N

FNNOCOX TN

32217
CHLRPRYL
A
uG/L

1.3

600177
THANSP
SeECCrl
INCHES

12

30

00031
INCDT LY
REMNING
PERCENT

00094
CNDUCTVY
FIELD
MICRUMRUL

308
308
301
30c¢
309
304
303
318

040502
34 21 40.0 109 21 «0.0 3
LYMAN LAKE

04001 ARIZONA
11EPALES T76010% 2l1120é
00630 FEET OErThH CLASS 00
00400 00410 u06l0 (1] 1-¥-3-]
PH T ALK NH3=N Tul KJEL
CACO3 TOTAL N
SU Mo/L MG/ MG/L
8.60 l8¢ 0.030 0500
8.60 18¢ 0030 0.400
8465 173 U040 0.400
8.65 171 0.050 0,400
8,40 lel 0.060 0.500
8.40 lo1l 0,080 0.300
B,40 160 0,090 0,400
8,35 16¢ Ve.070 0.400
8,6u i71 Ue020K 0,200K
8.60 171 0.020K 0.200K
H.60 lev 0.020K 0.200K
Be6U 171 0.020K 0.200n

00630
NO2&NO3
N=TOTaL

MG/L

0.030
0.020
0,030
0,030
0.060
0,070
0.080
0,080
0,020k
0,020K
0e020K
0.020K

00671
PROS=-DIS
ORTRO
MG/ P

0.038
0,037
0.038
0.036
0.059
0.060
0.062
0.06¢2
0.05a
0,056
0,055
0,05«



STORET KETRIEVAL uATe Te/ll/Ze
NATL BUTHROPRICATION stuHveY
EPA~LAS VEGAS

VATE
FROM
T0
75704730

75/06/19

75710706

VATE
FROM
TO

15704730
75/06/19

15710706

TImE DEFTH
OF
UAY  FELi

15 25 0vod
15 25 0010
12 15 0000
12 15 0005
12 15 0011
1» 10 0000
15 10 Quoo>
13 10 0010

TIME DEPTH
OF
DAY FEET

1S 25 guoo
12 19 0000
12 15 0005
12 15 0011
IS5 10 0000
15 10 0005
15 10 0010

K VALUE KNOWN TO BE LESS

00010
WATER
TE P
CENT

11.4
10.4
16.3
1642
15,3
18.6
15.3
17.6

09665
PHOS-10T

MG/L P

Uel85
0e.126
Vel29
0.128
0.091
0.099
0.093

THAN INDICATED

00300
Do

32
[n]
~N
-

NN N ~ND
- L] [ ] [ ] - . . L]

coxrmeec @@Oo

32217
CHLRPHYL
A
UG/
l.8
3.7

2.7

00077
THANSP
SECCHI
INCHES

11

18

00031
INCOT LY
HEMNING
PERCENT

00094
CNOUCTVY
FlELD
MICROMRU

308
307
304
318
313
304

040503
34 ¢l 12.0 109 20 45,0 3
LYMAN LAKE

V5001 ARTZONA
11EPALES Tb010% 2llléeoe
Vole FEET OckTH CLASS 00
00400 00410 00610 U052% 00630
(2] T aLK NRJ3=-N TOT Kubkl NO2&NO3
CACO3 TOTAL N N=TOTAL
Su MG/L MG/L Mo/ L MG/L
8400 1en 04060 Ve500 V. 060
8,40 164 0,050 0.40U 0,070
8.40 150 0,070 0,400 0,070
8,40 163 0,060 g.,400 0,070
B.60 165 0.020K 0,200 0,020K
Heb U 168 0,020K 0,200n 0.,020K
8,60 ie2 0,020K 0.,200K 0,n20K

00671
PH0S=D1S
OWTAO
Mu/L P

0.050

0.058
0.0064
0,063
0,057
0.055
0,050



APPENDIX D

TRIBUTARY AND WASTEWATER
TREATMENT PLANT DATA



STORET RETRItvAL DATE Te/11/30

NATL EUTROPHICATION SURVEY
EPA- LAS VEGAS

DATE
FROM
T0

T4/12/708
75/02/01
75703708
75/04/05
75/04/18
75705702
75705718
75706715
75707716
75708716
75709711
75710713
15/11/715

00630

TIME DEPTH NO2&NO3

OF
DAY

N=TGTAL
MG/L

0.024
V-008
0.015
0.015
0.005
0.020
0.040
0.070
0e145
0.065
0.045
0.020
0.020

00625
TOT KJUEL

N

MG/L

1.200
1600
1.200
0,600
1,250
0,550
0.950
1.250
04900
l1.200
0,600
2.000
1.700

00610
NH3=iv
TOTAL

MG/L

0.ul0
0.0186
0.022
0.020
0.030
0.020
0,030
0,035
0.115
0.025
0,055
0,045
0,030

00671
PHOS=-DIS
ORTHO
MG/L P

0.045
0.068
0.045
0,040
0.035
0.025
0.055
0.080
0.100
0.070
0.070
0.065
0.055

040541

34 22 05.0 109 22 S6.0 &
LITTLE COLORADO RIVER
0e TeS LYMAN LK Sw

O/LYMAN LAKE

110591

PAVED RO BHRDG BELOW LYMAN DAM

11EPALES
0000 FEET

00665
PHOS=TOT

MG/L P

og.110
0.160
0.070
0.110
0,130
0.100
0.110
0.290
0.180
0.160
0,160
0,220
0,080

DEPTH

2111204
CLASS 00



STORET RLTRIEVAL UATE Te/1l/30

NATL EUTRCGPHICATION SURVEY 040542

EPA- LAS VEGAS 34 20 55,0 109 20 03.0 &
LITTLE COLORADO RIVER
U4 75 LYMAN LAKE
T/LYMAN LAKE 110591
BNK 300 FT Sw kD 2.5 M E wT 180/666 JCT
11EPALES 2111204
0000 FEET OEPTH CLASS 00

00030 00625 00610 00671 00665
DATE TIME DEPTH NO2&NOJ TO0T KJEL NH3=N PHOS=-0IS PHOS~TOT
FROM OF N-TOTAL N TOTAL ORTHO
TO DAY FEeT MG/L MO/L MG/L MG/L P MG/L P

74/12/08 08 30 0.004 0.800 0.03> 0.050 0.150

75702701 08 30 0.008 0.800 0,064 0.112 0.170

75/03708 09 00 0.012 1.450 0,024 0.128 0,270

75704705 06 45 0.010 0.800 0.010 0.075 0.300

75/04/718 16 05 V.030 3.600 0.180 0.080 0,690

75705702 11 15 0,050 1.950 0.045 0.065 V.830

75705718 09 40 0.020 2.100 0,025 0.075 0.190

75/06/15 10 45 0.005 l.480 0.025 0.080 0.135

75/67/716 10 45 0.085 0.800 0.050 0.210 0.400

75/08/16 11 40 0.005 1.800 0.025 0.175 04360

75709711 08 50 0.090 1.500 0.040 0.120 0.500

75710713 13 40 0.005 1.500 0.015 0.075 0.150

75711715 10 40 0.005 0,800 0.005 0.060 0,120



STORET RETRIEVAL DATE 76/11/30
NATL EUTROPHICATION SURVEY
EPA- LAS VEGAS

00630
DATE TIME DEPTH NO2&NU3
FROM OF N-TOTAL
70 DAY FEET MG/L

15705702 13 10 0.020
75/05/18 10 05 0.035
75706715 11 10 0.070
15/07716 11 20 0.150
75/09/711 09 35 0.045

00625
TOT RJUEL

N

MG/L

0.625
le400
1.800
0.500
0,800

00610
NH3=N
TUTAL

MG/L

0.02%
0,045
0,045
0,045
0.045

00671
PHOS<DIS
ORTHO
MG/L P

0.025
0,055
0.070
0.100
0-070

060581
34 19 50,0 109 21
LymAN CANAL
06 7.5 LYMAN
U/LYMAN LAKE
BNK OFF PvD RD .o
11EPALES
0000 FEEY DEPTH
00665
PHOS~-TOT

MG/L P

0,115
0.110
0.280
¢.19¢
0.180

18,0 &

LK Sw
110591
M NNE RT 180/666 JCT
2111204
CLASS 00



STO=eT KETRIEVAL UDATE 76/11/30

NATL BUTROPAICATION SURVEY 04605XA PDO4OSXA Q001750
EPA- L AS VEGAS 34 08 00,0 109 17 00.0 4
SPRINGERVILLE
04 TeS SPHRINGERVILL
T/ZLYMAN LAKE 11u591}
NUTRIOSO CKREEK
L1ErALES 2141204
0000 FELT OEPTH CLASS 00
00630 00625 00610 00671 00665 50051 50053
DaTE TIME DEPTH NOZ24NO3 TOT KutL NH3=N PHOS=DIS PHOS=TOT FLOw CONDUIT
FaOm OF N=TOTAL N TUT AL OxTHO RATE FLOW=MGD
fo DAY FEET MG/L MG/L MG/L MG/L P MG/L P INST MGD MONTHLY
15703731 09 30 0.185 12.000 0,510V 44200 44500
75/064/,30 11 00 0,200 21,000 0.200 5.400 8.100
T5/7u6/27 09 30 0.250 74300 0.055 24300 3300
75/01/,31 07 00 02075 9.600 0.063 3500 44,400
T5/v8/27 11 00 0125 11.000 04075 24800 3.900
75/09/730 08 00 0279 12.500 0140 24700 44200
75/710/26 07 30 0325 18.000 1.450 44200 T.200
75711725 07 30 0,190 24.000 10.000 64275 7.300
75/12/29 08 30 14,000 34600 0.033 5.700 6.400
76701726 071 45 0500 2.100 0,057 64900
To/02/2% 08 00 15,500 3.400 Ue025 6.200 7,100

76/03/724 08 30 0,025 19,000 0.250 4,700 1,400



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 pre-
sented 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.



LAKE DATA TO BE USED IN RANKINGS

LAKE - MEDIAN MEDIAN 500~ MEAN 15~ MEDIAN
CODE LAKE NAME TOTAL P INORG N MEAN SEC CHLORA MIN DO DISS ORTHO P
0401 BIG LAKE 0.032 0.090 3864000 2.900 9.000 0.007
0402 FOOLS HOLLOW 0.059 0.090 4664600 10.683 14,800 0.014
0403 LAKE HAVASU 0.015 0.170 4204231 3.948 10.800 0.005
0404 LUNA LAKE 0.182 0.050 3964250 3.400 12,200 0.131
0405 LYMAN LAKE 0.099 0.060 484,667 2.633 9.000 0.056
0606 LAKE MOHAVE 3 0,017 0.240 369,667 4,404 84600 0.010
6407 LAKE PLEASANT 04027 0,040 4494154 . 9,808 144900 0.004
0408 LAKE POWELL 0.009 0.400 239,000 1.333 12.200 0.010
0409 RAINBOW LAKE 04046 0.045 440,750 16.367 12.000 0.009
0410 ROOSEVELT LAKE - 04020 0,040 4294917 4,073 14.000  0.008
0411 SAN CARLOS. RESERVOIR 0,056 0,060 4744500 14,750 144600 0,009

3201 LAKE MEAD 0,020 0.50S 453,600 1.150 84000  0.007



PERCENT OF LAKES WITH HIGHER VALUES (NUMBER OF LAKES WITH HIGHER VALUES)

LAKE _ : MEDIAN MEDIAN 500- MEAN 15- MEDIAN
CODE LAKE NAME TOTAL P INORG N~ MEAN SEC CHLORA MIN DO DISS ORTHO P
0401 BIG LAKE 45 ( S) 41 ¢ 4) 82 ( 9 3 ( 8 77 C 8) 73 ( 8)
0402 FOOLS HOLLOW 18 ¢ 2) 41 ( 4) 18 ( 2 18 ¢ 2) 9 ¢ 1 18 ¢ 2
0403 LAKE HAVASU 91 ( 10) 27 ¢ 3 64t M 55 ( 6) 64 (7 91 ( 10)
0404 LUNA LAKE ' 0« 0 73 ¢ 8) 73 ¢ 8) 64 ¢ 7 41 ( &) 0 0)
0405 LYMAN LAKE ' 9 1 6 T 0 ¢ 0 82 ( 9 77 ( 8) 9 ( 1
0406 LAKE MOHAVE : 82 ( 9 18t 2 91 (¢ 10) 36 ¢ 4, 91 (100 32 ( 3
0407 LAKE PLEASANT SS ( 6) 95 ¢ 10) 36 ¢ 4 27 ¢ 3 0 ¢ 0) 100 ¢ 1D

b40a 'L;kc POWELL 160 ¢ 1D 9 ¢ 1 100 ¢ 1) 91 ( 10 41 ( 4) 32( 3
0409 RA;NsoJ LAKE ~ . 36 ( 4) 82 ( 9 45.¢ 5) " 0t 0 S5 ( 6) 45 ( S)
0410 ROOSEVELT LAKE ) 68 ¢ T 95 (10 55 ( 6) 45 (5 27 ¢ 64 ( T
041l SAN CARLOS RESERVOIR o 21 ¢ 3 55 ( 6 9 ¢ 1) 9 ¢ 1) 18 ¢ 2) 55 ( 6)

3201 LAKE MEAD 68 ( T 0( 0 27 ¢ 3) 100 ¢ 11) 100 (1) 82 ( 9



