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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
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. _

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

lanning [§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
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REPORT ON STOCKTON RESERVOIR, MISSOURI
STORET NO. 2903

I.  CONCLUSIONS
A. Trophic Condition:*

Based upon field observations and Survey data, Stockton
Reservoir is considered early eutrophic. Chlorophyll a values
ranged from a lTow of 1.3 ug/1 in the summer to a high of 29.2
ug/1 in the spring with a mean of 9.0 ug/1. Low Secchi disc
visibility (mean of 180 cm) and low potential for primary
productivity as measured by algal assay control yield were
reported. Tﬁere were oxygen depletion and hydrogen sulfide
broduction noted at Stations 03 and 04 dufing the summer sam-
pling season and at Station 04 during the fall. Of the six
Missouri lakes sampled in 1974, four had greater median total
phosphorus levels, one had greater median inorganic nitrogen
values, and three had greater median dissolved orthophosphorus
levels than Stockton Reservoir. It should be noted that although
phosphorus levels in the lake were similar throughout the seasons,
the spring chlorophyll a values observed were an order of
magnitude higher than summer values and approximately 4-5 times
those observed in the fall. This same spring phenomenon can be
observed in the algal counts for the similar centric diatom-based
communities found in the lake all three sampling dates.

*See Appendix E.



Survey limnologists reported no problem conditions in the

lake during the sampling year.
Rate—Limiting Nutrient:

Algal assay results indicate that Stockton Reservoir was
limited by available phosphorus levels. Spikes with phosphorus
or nitrogen and phosphorus simultaneously resulted in increased
assay yields. Addition of nitrogen alone did not stimulate a
growth response. The ratios of available nitrogen to orthophos-
phorus (N/P) in sampled waters substantiate phosphorué limitation.
Nutrient Controllability:

1. Point sources -

Point sources were estimated to contribute 42.0% of the
total phosphorus load to Stockton Reservoir during the sam-
pling year. The Springfield Northwest wastewater treatment
plant contributed 25.6% of the total load and the city of
Ash Grove contributed 7.7%. The remaining 12 plants were
estimated to contribute 8.7% of the phosphorus load. There
are a number of small private facilities and four industrial
plants (Kerr-McGee Chemical Corporation; Conco Quarries, Inc.;
Greismer Stone Company; Advanced Circuiting - a Division of
Litton Inc.) which are not included in the nutrient budgets
for Stockton Reservoir (Missouri Department of Natural Resources,
manuscript). It_is not known at this time how much these un-
measured sources contributed to nutrient loadings in the

reservoir.



The calculated phosphorus loading of 0.49 g P/m2/yr
to Stockton Reservoir is twice the loading proposed by
Vollenweider (1975) for an oligotrophic lake, and less than
Vollenweider's eutrophic loading figure. However, spring
chlorophyl11l a values in the lake (9.7 - 29.2 ug/1) as well as
excessively high spring algal counts indicate a much higher
biological response to existing nutrient levels than would
typically be expected. In Tight of this demonstrated increase
in spring lake productivity it would be desirable to substan-
tially reduce phosphorus contributions from known point sources
in order to improve lake water quality and decrease the Tike-
1ihood of problem algal blooms or macrophyte growths in the
reservoir.

2. Nonpoint sources -

The total phosphorus load from nonpoint sources accounted
for 58.0% of the total load reaching Stockton Reservoir.
Measured tributaries contributed 23.2%, while ungaged drainage
areas were estimated fo have contributed 31.2%.

The phosphorus export rates of the three gaged tributaries
to Stockton Reservoir (range of 2 to 13 kg P/kmz/yr, mean of
7 kg/kmz/yr) were comparable to the rates of the gaged tribu-
taries surveyed in nearby Pomme de Terre Reservoir* (see Section

IV-D).

*Working Paper No. 548



II.

LAKE AND DRAINAGE BASIN CHARACTERISTICS

Lake and drainage basin characteristics are itemized below.
Lake morphometric data were provided by the Missouri Clean Water
Commission. Tributary flow data were provided by the Missouri
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 the
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: 100.77 km?.
Mean depth: 7.3 meters.
Maximum depth: >30.5 meters.

Volume: 735.621 x 106 m3.
Mean hydraulic retention time: 386 days (1.06 yrs).

Q= WN —



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

1.

Tributaries -

Name

A-2 Sac River
C-1 Little Sac River
E-1 Turnback Creek

Minor tributaries and
immediate drainage -

Totals
2. Qutlet - A-1 Sac River
C. Precipitation:
1. Year of sampling: 110.8 cm.
2. Mean annual: 99.8 cm.

Drainags Mean flow
area(km?) (m3/sec)
587.9 4.39
606.1 4.64
525.8 3.88
1,183.8 9.74
2,903.6 22.65
3,004.4 21.97



IIT. LAKE WATER QUALITY SUﬁMARY

Stockton Reservoir was sampled three times during the open-
water season of 1974 by means of a pontoon-equipped Huey heli-
copter. Each time, samp]es‘for physical and chemical parameters
were collected from five stations on the lake and from a number
of depths at each station (see map, page y). During each visit,
depth-integrated samples were collected from each station for
chlorophyll a analysis and phytop]ankfon jdentification and enu-
meration. During the first and last visits, 18.9-1iter depth-
integrated samples were composited for algal assays. Maximum depths
sampled were 30.5 meters at Station 01, 24.4 meters at Station 02,
20.7 meters at Station 03, 22.9 meters at Station 04, and 16.8
meters at Station 05. 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 maxi-
mum depth for each site. Results of the phytoplankton counts and
chlorophyll a determinations are included in III-B. Results of

the 1imiting nutrient study are presented in III-C.
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B.

Biological Characteristics:

1.

Phytoplankton -

Sampling

Date

04/08/74

06/24/74

10/08/74

Dominant

Genera

Melosira
Stephanodiscus
Chroomonas
Ankistrodesmus

Cryptomonas

Other genera

G wWwnN

Total

Fragilaria
Melosira

Chroomonas

Cryptomonas
Tetraedron

AP WN —

Other genera
Total

Melosira
Dactylococcopsis

Chroomonas
Stephanodiscus

Cryptomonas

Other genera

ahwno—

Total

Algal ‘
Units
per ml

16,515
3,398
430
387
258

683

21,676

599
436
381
381
163

328

2,288

879
778
744
271
237

779
3,688



Chlorophyll a -

Sampling Station Chlorophyll a
Date Number (ug/1)
04/08/74 : 01 - 9.7
‘ 02 25.8
03 29.2
04 13.0
05 21.8
06/24/74 01 2.7
02 1.5
03 1.3
04 1.3
05 3.0
10/08/74 01 4.1
02 4.4
03 6.5
04 3.2
05 7.2



C.

Limiting Nutrient Study:

10

1. Autoclaved, filtered, and nutrient spiked -

a. 04/08/74 - Stations 01-03

Ortho P Inorganic N Maximum Yield

Spike(mg/1) Conc.{mg/1) Conc.{(mg/1) (mg/1-dry wt.)
Control 0.005 0.663 0.1
0.05 P 0.055 0.663 1.6
0.05P +17.0N 0.05 1.663 2.3
1.00 N 0.005 1.663 0.1
b. 04/08/74 - Stations 04-05

Control 0.005 0.606 1.2
0.05 P 0.055 0.606 15.4
0.05P +1.0N 0.055 1.606 27.6
1.00 N ' 0.005 1.606 1.8
c. 10/08/74 - Stations 01-03

Control 0.005 0.290 0.3
0.05 P 0.055 0.290 1.8
0.05 P+ 1.0N 0.055 1.290 10.8
1.00 N 0.005 1.290 0.1
d. 10/08/74 - Stations 04-05

Control 0.005 0.395 0.3
0.05 P 0.055 0.395 6.7
0.05 P +1.0N 0.055 1.395 5.2
1.00 N 0.005 1.395 0.3
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Discussion -

The control yields of the assay alga, Selenastrum capri-

cornutum, indicate that the potential for primary production
in Stockton Reservoir was low at the times of sampling ex-
cept at Stations 04 and 05 during the spring, when it was
high. Increased growth of the test alga in response to an
addition of orthophosphorus indicates that the lake was 1im-
ited by phosphorus during both the spring and fall. Spikes
with nitrogen and orthophosphorus simultaneously generally
resulted in maximum yield. Additions of nitrogen alone did
not stimulate growth significantly beyond the control yields.
The N/P ratios in the lake samples were 157/1 in the
spring, 54/1 in the summer, and 75/1 in the fall, further in-

dicating phosphorus limitation.



Iv.
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NUTRIENT LOADINGS
(See Appendix D for data)

For the determination of nutrient loadings, the Missouri
National Guard collected monthly near-surface grab samples from
each of the tributary sites indicated on the map (page v), ex-
cept for the high runoff months of May and June when two samples
were collected. Sampling waé begun in September 1974, and was
completed in August 1975.

Through an interagency agreement, stream flow estimates for
the year of sampling and a "normalized" or average year were pro-
vided by the Miésouri District Office of the USGS for the tribu-
tary 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 tribu-
taries are those measured minus known point source loads, if any.

Nutrient l1oadings for unsampled "minor tributaries and imme-
diate drainage" ("ZZ" of USGS) were estimated by using the mean
annual nutrient loads, in kg/kmz/yr, in Tanback Creek, at Station
E-1, and multiplying the means by the ZZ area in kmé.

The operators of the Ash Grove, Springfield Northwest, and
Greenfield (three plants) wastewater treatment plants provided
monthly effluent samples and corresponding flow data. Nutrient

loads for the Ash Grove and Willard High Schools were estimated
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at 0.567 kg P and 1.701 kg N/Capita/yr (180 days). Nutrient
loads for the Republic, Billings, and the remaining small pri-

vate wastewater treatment plants were estimated at 1.134 kg P

and 3.401 kg N/Capita/yr.



Waste Sources:

1. Known municipal -

Name
Ash Grove

Springfield
Northwest
Greenfield
Southwest
Greenfield
Northwest
Greenfield
Southeast
Republic
Lagoon B***

Springfield

Municipal Airportt

Billings+

Lakewood Mobile
Home Parkt
Springfield "44"
Auto Truck Stop
Inc.
Willard R-2
High School
Chalet City

Sunshine Acres
Nursing Home

Ash Grove R-4 School

2. Known industrial -

14

Population Mean Flow Receiving
Served* Treatment* (m3/d x 103) Water
1,100 Trickling 0.725 Sac River
filter
20,000 Activated 8.732 Little Sac
sludge River
50 Stabilization 0.116  Whetzel Branch/
pond Sons Creek
150 Stabilization 0.107 Whetzel Branch/
pond Sons Creek
850 Stabilization 0.071 Wilson Branch/
pond Turnback Creek
1,000 Stabilization 0.378** Branch of
pond Pickerel Creek/
Sac River
300 Sand filter 0.114** (Clear Creek
760 Stabilization 0.288** Pickerel Creek/
pond ~ Sac River
245 Extended 0.093** Little Sac River
aeration
294 Extended 0.111** North Dry Sac
aeration River
141 Stabilization 0.053** Losing Stream/
pond Clear Creek
450 Extended 0.170** Branch of Pond
: aeration Creek/Sac River
240 - Stabilization 0.091** Clear Creek
. pond
103 Stabilization 0.039** Sac River
pond

See discussion, page 2.

*Treatment plant quest1onna1res

**Estimated at 0.3785 m /cap1ta/day

***U.S.EPA, 1971.

+M1ssour1 Department of Natural Resources (manuscript).
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B. Annual Total Phosphorus Loading - Average Year:

1. Inputs -
Source kg P/yr
a. Tributaries (nonpoint load) -
A-2 Sac River 930
C-1 Little Sac River 3,810
E-1 Turnback Creek 6,695
b. Minor tributaries and immediate
drainage (nonpoint load) - 15,390
¢. Known municipal STP's -
Ash Grove 3,815
Springfield Northwest 12,630
Greenfield Southwest 280
Greenfield Northwest 30
Greenfield Southeast 75 .
Republic Lagoon B 1,135
Springfield Municipal 340
Airport .
Billings 860
Lakewood Mobile Home 280
Park
Springfield "44" Auto 335
Truck Stop Inc.
Willard R-2 High School .80
Chalet City 510
Sunshine Acres Nursing 270
Home
Ash Grove R-4 School 60
d. Septic tanks* - 5
e. Known industrial - See discussion,
page 2.
f. Direct precipitation** - 1,765
Totals 49,295
2. Output - A-1 Sac River 10,740
3. Net annual P accumulation -~ 38,555

*Estimate based on 20 lakeside residences.
**Estimated (see NES Working Paper No. 175).

% of
total

—

31.2

oNOOoOOoO LT
[=) R e 1,8} o~ NW—— = O~

o o -0 (=] o -4

A
o
—_—

100.0
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Annual Total Nitrogen Loading - Average Year:

1. Inputs -
: % of
Source kg N/yr total
a. Tributaries (nonpoint Toad) -
A-2 Sac River 363,860 20.3
C-1 Little Sac River 343,730 . 19.2
E-1 Turnback Creek 282,340 15.8
b. Minor tributaries and immediate
drainage (nonpoint load) - 635,700 _ 35.5
C. Known municipal STP's -
Ash Grove 5,710 0.3
Springfield Northwest 38,295 2.1
Greenfield Southwest 615 <0.1
Greenfield Northwest 130 <0.1
Greenfield Southeast 225 <0.1
Republic Lagoon B 3,400 0.2
Springfield Municipal 1,020 0.1
Airport
Billings 2,585 0.1
Lakewood Mobile Home 835 <0.1
Park ’
Springfield "44" Auto 1,000 0.1
Truck Stop Inc.
Willard R-2 High School 240 <0.1
Chalet City 1,530 0.1
Sunshine Acres Nursing 815 0.1
Home
Ash Grove R-4 School 175 <0.1
d.  Septic tanks* - 215 <0.1
e. Known industrial - See discussion,
page 2. '
f. Direct precipitation** - 108,790 6.1
Totals 1,791,210 100.0
2. Output - A-1 Sac River 1,106,085
3. Net annual N accumulation - 685,125

*Estimate based on 20 lakeside residences.
**Cstimated -(see NES Horking Paper No. 175).
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Mean Annual Nonpoint Nutrient Export by Subdrainage Area:

Tributary kg P/kmzlxr kg N/kmz/yr
sac River 2 619
Little Sac River 6 567
Turnback Creek 13 537

Mean Nutrient Concentrations in Ungaged Streams:

Mean Total P  Mean Total N

Tributary (mg/1) (mg/1)
B-1 Slagle Creek 0.027 1.090
D-1 Turkey Creek 0.019 0.826
F-1 Limestone Creek 0.034 0.945
G-1 Sons Creek 0.054 1.005
H-1 Walnut Creek 0.026 0.984

Mean phosphorus values in tributary G-1, Sons Creek, are
higher than those found in ungaged tributaries to Stockton
Reservoir. The reason for this phosphorus inflation is not

known.
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Yearly Loa¢ings:

In the following table, the existing phosphorus annual
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 would 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 apply to 1akes with
short hydrau]ié retention time§ or in which light penetration is
severely restricted by high concentrations of suspended solids

in the surface waters.

Total Yearly
Phosphorus Loading

(g/m/yr)
Estimated loading for Stockton Reservoir _ 0.49
Vollenweider's eutrophic loading 0.52

Vollenweider's oligotrophic loading ‘ 0.26
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VI. APPENDICES

APPENDIX A
CONVERSION FACTORS



CONVERSION FACTORS

Hectares x 2.471 = acres

Kitometers x 0.6214 = miles

Meters x 3.281 = feet

Cubic meters x 8.107 x 107% = acre/fect
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



LAXE COUE 2973

TOTAL DRAINAGE AREA OF LAKE (SO KM)

TrIBJTARY

29V 3A]
290 3A2
2903C1
250381
296322

30044
" SR7.9
606,.1
525.8
128446

SUR=-D=AINAGE
AREA (SO =)

TRIBUTARY "+ Lw INF L =mal [UN FOi HTSSHURT

STOCKTON RESERVOIR

JAN FER
16.7Y9 28448
3.438 Se.10
3.68 5440
3.06 44,59
7.70 11.04

TOTAL DRAINAGE AREA OF LAKE
SUM OF SUB-DRAINAGE AREAS

3(06.4%

M AR

12.57
7631
T.76
beuB

16425

MEAN MONTHLY FLOwS AND DAILY FLOWS(CM5)

TRIBUTARY

290 3A1

290 3A2

MONTH

— o
ENPNLWN == S OTNCUHWNY—

YEAR

T4
76
T4
T4
75
75
75
75
75
75
75
75
T4
T4

MEAN FLOW

30.582
5,918
19.171
39.077
59,465
68.527
117.232
107.604
43,891
21.011
12.318
8,042
“.814
1.557
3.681
1.841
4,955
16,424
23.22¢
7.929
164,565
S5.612
1.926
€.873

DAY

14
19
2
14
11
1
1
29

APR

28.15
e10
Tt
7.19
17.87

FLOW

24662
0.878
14303
le4lo
Tetsad
lat16

934446

1274
5.635
1.133
1.218
1.526
2.124
2.832
3.398
74929
9.511
45,337
28.317
5.522
5.663
24265
1.274
0,708

MAY

484,70
8,86
Gebs3
790

19,77

30044
3004.4

DAY

18
22

13
22

NORMALTZED FLOWS (CMS)

SN

33.13
5.52
5.8_(.‘ &4
4033

12.26

T SUMMARY

FLOwW

3.710
1.048

JUl

32.56
3.85

o2

3.45
8455

DAY

AUG SEP
1184 15.72
l.56 2421
167 - 2435
1639 1459
J.u8 4e64

TOTAL FLOW IN
FTOTAL FLOW OUT

FLOwW

N

272.38
264.56

NOV

19.62
2.217
2438
1.98
S.ul

VEC

S5.64
2.10
2424
led?
4.67

‘MEAN

21.97
4439
464
3.88
S.74



T2T8UTARY FLOW INFOURMATION FUR MISTOURIE ez2/ea/77
LASE C3S0E 2903 STOCKTON <ESERVOIR

SEA G MINTHLY FLOWS AND OATLY FLOWS 1TMS)

TRIBUTARY MONT - YE AR MEAN FLOW4 DAY Frow Day FLow Dar FLOw
290 3CH 9 T4 Se4t0Q is 1614
10 74 2.379 19 2.718
11 74 20,954 2 7.192
12 T4 6.909 14 S.430
1 75 14,328 11 19.114
2 75 25,542 2 444,457
3 5 , J2.281 1 41626
4 75 8.410 29 4oebl4
5 75 3.228 “ 4,927 18 1727
6 75 9,656 8 1.331 22 64286
7 75 2.765 13 0.539
] 75 0.395 3 0.193
290 3t1 9 T4 J.058 14 24549
10 T4 1.161 19 2,265
11 74 3.879 2 3.398
12 T4 2.067 la T7.079
1 75 3.9u8 11 5.663
2 75 12.941 1 28,034
3 75 17.84C 1 20.388
“ 75 6.400 20 3.681
S 75 3.964 3 4.672 18 3.256
) 75 4.276 ] 3.115 22 3. 398
7 75 1.897 13 le4lé6
8 75 1.076 3 0753
290322 9 74 10.024
10 74 3.851
11 74 21.577
12 74 8,155
1 15 17.500
2 75 41,343
3 75 55.218
[ 75 17.160
5 75 17,925
6 75 144300
7 75 3. 455
8 75 t1.784



APPENDIX C
PHYSICAL AND CHEMICAL DATA



STORIT RETRILVAL DATE TVAr2/ %
250301
37 41 23.0 U93 45 54.0 3
STNCKTON ~ESERVOIR
29,39 MISSOURI

091491
ATYRPA/AMBNT /L A<E : 11€74aLeS 04001002
0lus FEET DEPTH  CLASS 00
0001¢ 00300 00077 0009« 00400 00410 006190 00625 00630 00671
DATE TIME DEPTH WATER Do TRANSP CNDUCTVY PH T ALK NH3=N  TOT KJEL NO2an03 PHOS=-DI1S
FROM oF TEMP SECCHI FIELD CACO3 TOoTaL N N-TuTaAL ORTHO
TO DAY FEET CENT "MG/L INCHES MICROMHO sU MG/L MG/ZL MG/L - MG/L MG/L P
Ta/046/08 09 40 0000 9.9 ’ 65 210 8430 \ 132 0.030 0.500 0.730C 0.005
09 40 0005 9.9 1¢.6 210 843G 132 0040 0.300 0.720 - 04005
09 40 0015 9.9 13.8 210 8.30 131 0.030 0.300 0.700 0,005
09 40 0050 10.0. 10.6 210 8430 135 0.060 0,300 04710 0.005
V9 40 0100 9.9 10,6 210 8.30 134 G.060 0,300 0,700 0,006
Ta/e6/24 10 45 0000 2243 7.0 196 290 8440 134 0.080 0500 0.560 0.008
10 45 G005 2242 7.0 288 8.30 135 0.080 0.300 0,599
10 45 0028 2240 6.8 289 8.30 137 06070 0.300 0.590
10 4S5 0045 21.8 4.8 288 8e.2C 137 0,060 04300 0.620 0.008
10 45 0055 2le8 Se6 290 810 138 0,070 0.300 0,630 04007
10 45 0090 213 4ol 288 . - Be0O 131 0,070 0.400 0.580 0.012
74710708 10 45 0000 18.2 6.8 78 222 8.10 131 V.080 0.600 0.210 0.007
10 45 0005 18.2 7.6 231 8.05 130 0,060 0.300 0.220 0005
10 45 0015 18.2 7.0 228 8405 129 0.050 0.300 - 0,220 0.004
10 45 0030 18.2 6.8 230 84905 129 04060 0.300 0.220 0.004
10 45 0045 - 1842 7.2 230 8405 - 128 0.050 0.400 0.220 0.004
10 45 9060 18.1 7.0 230 8.00 129 0.060 0.300 0.230 0,004
10 45 0075 18.1 7.0 230 8.00 128 0,050 0.300 Ue220 0.004
10 4S5 0085 18.1 7.0

229 8.00 128 0.050 - 0.400 0,22V 0.004



/TYPA/AMBNT/LLAKE

0665

DATE TIME DEPTH PROS=-TOT

FROM OF
T0 JAY

76734708 09 40
09 4
09 40
09 40
09 40
764/06/24 10 6S
10 45
10 45
10 4S5
10 4S5
10 45
74/10/08 10 45
10 4S8
10 4S
10 45

10 4S5
10 45
10 45
10 45
10 45

FEET

0000
0005
0015
0050
0100
00900
9005
0028
0045
0055
0090
(1]
9003
00065
0011
0015
0030
0045
0060
0075
0085

MG/L P

J.021
.023
0.022
0.022
0,022
VeOlu
Ge016
0.016
0,013
Ue015
0.019
Je016

Cel1s

V.013
G.013
0.013
0.013
0.013
0.014

32217
CHLRPHYL
A
UGsL

S.7

0003l
INCDT LT
REMNING
PERCENT

50.0

5.5
J

290301
37 4l 2346 093 45 56440 3

. STOCKTON RESERVOIK

231339 MiS50UR]
091491

112PALES G«001002
0108 FEET DErTH  CLASS 00



SYORES RETVRIEVAL DAlL F1/0¢/24 :
290302
STOCKTON RESERVOIR

29036 MISSQURT )
091491
/TYPA/AMBNT /L AKE 11ERALES 340010062
0070 FEET DEPTH CLASS 00
50010 00300 60077 00034 00400 00410 00610 00625 00630 00671
DATE TIME DEPTH WATER DG TRANSP CNQUCTVY PH T ALK NH3=-N TOT KJEL NO2&NO3 PHOS=0IS
FROM oF . TEMP SECCHI FIELD CACOZ TOTAL N N=TOTAL ORTHO
TO Day FEET CENT MG/L INCHES MICROMHO Su MG/L MG/L MG/L MG/L MG/L P
74/04/708 10 15 6000 9.7 590 208 8430 134 0.050 0500 0.800C 0.006
10 15 00905 9.7 16.8 209 B8e30 134 0.060 0.400 0.800 0.005
10 15 0G15S 9.7 10.8 209 839 133 0.050 0.400 0,780 0.005
10 1S 0040 9.7 10.8 209 8430 133 0.050 0.400 0,800 0.006
10 1S 0065 9.8 15.8 209 -843C 131 0.050 0.400 0.790 0.006
74706724 12 40 000C 226 7.2 108 290 8,20 132 0,080 0.500 0,600 0,011
12 40 0055 2246 7.0 290 8. 30 131 0.070 04400 0.610
12 40 0025 21.8 Sett 287 8.10 130 0.080 0.300 0,660 0.011
12 40 0035 20.6 3.4 283 . 8.00 132 0,080 0,400 0.730 0.009
12 40 0047 18.1 U6 275 7«88 138 0,100 0.400 0,830 0.014
12 49 0965 14,6 Ge2 263 . 780 143 0.230 04500 0.690 0.013
12 40 ¢9890 13.6 0.2 262 7.60 150 0.480 0.800 0.500 0.017
T4/19708 11 30 0000 18.1 6.0 72 2 225 8.00 131 0.080 0.400 0,300 0.003
11 30 Q005 17.9 6.6 225 7.9¢C 130 0.060 0.200 04300 0.003
11 30 0015 17.8 5.8 224 Te93, 128 0.060 0.200 0,310 0.003
11 30 0039 17.8 Se.8 224 7.9 129 0.060 0.200 0.310 0.004
11 30 0045 17.8 5.8 225 T.9 128 0.060 0.300 ‘0,310 0.00¢4
11 30 0052 17.7 S.8 224 7«90 129 0.060 0.200 0,310 0.00¢



STORET RETRIFVAL DAYL (7/12/%a
2504302
37 36 36.0 093 45 52,0 3
STOCKTON RESERVOIR
23039 MISSOUR]

091a91l
ZTYPA/AMBNT /I AKE 11CPALES Gallld02
0070 FEET DERTH  CLASS 00
00665 3ez217 03031
DATE TIME DEPTH PHOS=TOT CHLRPHYL INCDT LT
FROM oF A REMNING
T0 bay FEET MG/L P UGsL PERCENT

T4/04/0R 10 1S 00090 0.032 25,8

1¢ 15 2005 Ve02H
10 15 €015 t.026
1¢ 15 0040 04026
10 15 0065 ¢.029
Ta4/06/724 12 40 0000 0.01¢ 1.5
12 40 000S ¢.021
12 40 0025 2.022
12 40 0035 0.025
12 40 0047 G.031
12 495 0065 0.026
12 49 6080 Ve052
74/106/708 11 30 0000 0.015 bols
11 30 Goo2 50.0
11 30 0005 Ve0la
11 20 00¢C6 5.0
11 30 60l0
11 30 0015 Oe0la
11
11
i1

—
.
<

30 0020 0.015
30 0045 G.016
30 0052 d0.016



STORET aLTRiCvVal. TATE (1/02/ 04
290303
37 32 08.0 093 47 36.0 3
STOCRTON RESERVOIR

29057 “iSSOUkI
0914av1
/TYPAZAMANT /L AXE . . 11EPALES ’ 34001002
SuTi FEET DERTH  CLASS 00
“yeele 00300 an077 00094 00400 00418 0CA10 00625 00630 00671
DATE TIME DEPTH wATER DO TRANSP CNDUCTVY PH T ALK NH3-=N TOT KJEL NO2aNO3 PHOS-DIS
FROM OF TEMP SECCHI FIELD CACO3 TOTAL N N=TOTAL URTHO

70 DAY FEET CENT © MG/L INCHES MICROMHO Su MG/L MG/L MG/L MG/L MG/L P
74/04/708 12 0S5 0000 1.4 35 210 8.30 132 0,050 0.600 0,930 0.008
12 05 0005 1044 1C.8 210 8, 3¢ 132 0,040 0,400 0.930 0.006
12 05 0015 10.4 10.8 ’ 210 8.30 131 0.060 ¢.500 0.920 0,007
12 05 0040 10.3 10.8 210 8.30 132 0.040 0.500 0.900 0.006
12 05 0065 10.3 10,8 210 B.30 134 0.03v 0.400 0,880 0,011
7a/06/24 13 ¢S 0000 225 Tets . 72 290 8,20 133 0,060 0.500 0.590 0,000
13 05 0005 225 Tets 289 Belt 132 0.050 0.400 0.590 0.006
13 ¢S 0015 22e4 6.8 . 289 8400 130 0,060 0.500 0,610 0.007
13 05 0035 21.3 4.6 284 8400 134 0.080 0.400 0.810 0,010
13 ¢5 0059 18.8 1.8 286 7453 144 0.100 0.300 0.930 0.051
13 ¢S 0068 1842 lo4 293 Te92 146 0.130 0.300 0.970 0.042
74/10/08 12 10 0000 1840 6ot 48 227 8400 130 0.060 0.300 06340 0.004
12 10 0005 17.8 6.2 225 790 131 0,060 0.200 0,350 0.004
12 12 0015 17.7 bets 224 7.90 . 131 0.110 0.200K 0.380 0,004
12 10 0035 17.7 5.8 224 793 - 130 0.060 0.300 04330 0.006
12 10 0050 17.% 5.6 223 7.99 131. 0.090 0+300 0.340 0.005
12 10 0062 " 17.5 4.0 229 780 134 0.200 0.400 V290 0.0006

K VALUE KNOWN TO BE
LESS THAN INDICATED



SYURET «ETRJVAL DATE 77/7u7/24

/TYPA/AMINT /I AXET

C0665

DATE TIME DEPTH PHOS-TOT
FROM uF

TU UAY FEET MG/L P

74/24/08 12 0S5 0000 0.033
12 0S 0005 0.036
12 95 0015 H.036
12 0S5 0040 G.064
12 ¢5 0065 007
Ta/C6/24 13 65 0000 G.021
13 ¢5 0005 t.022
13 05 0015 54021
13 ¢5 0035 V.027
13 95 0050 0.0590
13 05 0068 0.043
74710708 12 10 0000 0.023
12 10 €005 0.023
12 10 volS 0.020
12 10 0035 1.027
12 10 0050 04030
12 10 0062 (LY (T3]

290303

37 32 08.0 033 47 36.0 3
STOCKTON RESFRVOIR

29INS7 MISSQURI

091491
11E~°2LES €400190¢02
nQ7Y FEET OEPTA  CLASS 00
32217 06031
CHLRPHYL INCDT LT
) REMNING
UG/L PERCENT
29.2
1.3
6.5



SIORET REIRJEVAL DATE T1732/706
' = 250304
37 36 15.0 993 42 58.0 3
STCCKTON RESERVOIR
29239 “ISSOURI

191451
JTIYPA/AMBNT /L AKE 11E24LES $4001002
0020 FECT DEPTH  CLASS 0@
30019 00300 00077 000394 00400 00s1C 0061¢ 00625 00630 00671
DATE TIME DEPTH wATER DO TRANSP ChOUCTVY PH T ALK NH3=-N TOT KJEL NOZ2&NO3 PROS=-0IS
FROM oF TEmMP SECCHI FIELD CACO3 TOTAL N N-TOTAL URTAHO
T0 AY FEET CENT MG/L INCHES M1 CROMHO Su MG/L MG/L MG/L MG/L MG/L P
74/064/03 12 5C 0000 9.9 63 206 8430 132 0.040 0.400 0.640 0.004
12 50 0005 9.9 10.4 - 206 8430 132 0.030 0.400 0.620 0.004
12 50 0015 9.9 10.8 207 330 134 0,040 0.300 0.630 0,004
12 S¢ 0040 9.8 10.4 298 8430 134 0.060 . 0.300 0.650 0.004
12 59 2078 9.8 10,6 208 8.30 135 0.060 0.300 0,650 0.004
T4/06/24 10 95 0000 23.7 . B 108 293 Bed 131 0.100 04400 0.520 0.012
10 05 0005 23.7 Be4 - 294 8440 134 0.050 0.300 0.520
1¢ 05 0023 23.1 7.6 293 B8.490 134 0.030 0.400 0.540 0.008
10 05 0040 19.4 1.0 283 7.90 139 0.080 0.300 0,750 0.010
10 05 0055 lasa Ce2 262 T7.90 147 0.230 0.400 0,740 0.010
10 GS 0071 13.4 De4 266 790 154 0.590 0.900 0,340 0.032
74710708 09 S5 0000 18.1 5.8 72 233 7.90 123 0,090 0.400 0.250 0.004
09 SS 0005 18.1 6.0 307 7.90 124 0.100 0.300 0.250 0.004
09 55 0015 18.1 6,0 236 7.90 125 0.090 0300 0.240 0.006
09 S5 0035 18.1 5.8 236 7«20 128 0.060 0.300 0.250 0.007
09 S5 0050 18.0 5.6 232 T.90 127 0.080 0.500 0.240 0.009
09 85 0060 15.6 0ol 276 T+60 159 1.660 1.800 0,030 0.010
09 5 0067 15.0 0.0 279 7455 174 1.980 2.900 0.020K 0.015

K VALUE KNUWN TO BE
LESS T~aN INDICHTED



STURET REIRIZVAL UATE F74032/2%

/TYPA/AMANT /LAKE

0665

DATE TIME DEPTH PHOS-TOT
FROM OF

10 bay FEET MG/L P

74704708 12 50 0000 t.018
12 50 0005 0.020
12 50 0015 0.021
12 S50 0040 0.022
12 50 0075 ¢.020
74/06/24 10 05 0000 0,019
1¢ 05 0005 0.015
10 05 0023 0.016
10 05 0040 0.019
10 05 0055 0,018
10 05 0071 Vo042
T4/10/08 09 55 0000 0,020
09 55 0005 9.016
09 55 0015 0024
69 55 0035 0.023
09 55 0050 0.027
09 55 9060 tell?
09 55 0067 0.206

250304

37 36 15.0 093 42 58.0 3
STOCKTON RESERVOIR

29039 MIsSC0UR]

091491
11EPALES 04061002
0040 FEET DEPTH CLASS 00
32217 00031
CHLRPHYL  INCDT LT
A REMNING
uG/L PERCENT
13.0
1.3
l“-’
3.2



STOREY RETRIEVAL DATE 27702/2%
256305
37 34 0840 €93 39 22.0 3
STOCKTON RESERVOIK
29357 MISSOURI

091491
/TYPA/AMBNT/LAKT 11EPALES 04001002
0060 FEET DEPTH CLASS 0OC
00010 00300 © 00077 00094 00400 00410 00610 00625 00630 00671
DATE TIME DEPTH wATER Do TRANSP CNDUCTVY PH T ALK NA3=N TOT KJEL NO2sNO3 PHOS-DIS
FROM OF TEMP SECCHI FIELD CACO3 TOTAL N N=TOTAL ORTAO
T0 Day FEET CENT MG/L INCHES MICROMHO Su MG/L MG/L MG/L MG/L MG/L P
T4/04/708 13 25 0090 10.5 50 205 B.40 131 0.040 0.600 0.6%0 0.004
13 25 0035 10.5 11.2 205 8440 130 04040 0.400 0.700 0.004
13 25 0015 10.5 10.8 205 8.30 130 0.060 0.400 0.720 0.005
13 25 0030 104 10.8 205 8.30 129 0.050 0.500 0.700 0.004
13 25 005S 10.3 1¢.8 206 8.30 130 0.060 0.500 0.700 0.006
74/06/24 09 30 0000 2445 8.6 96 294 - B460 129 0.060 0.600 0.480 0.017
09 30 0005 2ho4 Be6 294 8.30 129 0.050 0.300 0,480 0.010
U9 30 0010 2440 3.6 296 8430 133 '0.080 0.300 0.540 0.011
09 30 0035 20.7 .8 300 . Te60 lag 0.180 0.400 0.680 0.014
09 30 0054 17.9 Geb 304 7.50 160 0.680 14100 0.390 0.023
74710708 09 1S 0000 18.0 6.6 48 233 T35 122 0.080 0.300 0.270 0.006
09 15 0015 1844 6,2 231 795 122 0.080 0.200K 0.280 0.006
09 15 0030 18.0 6.6 232 8.00 124 0.120- 0.300 0.280 0.007
09 15 0045 18.0 6.4 233 7.90 121 0.080 04400 0,270 0.007
00665 32217 00031
DATE TIME DEPTH PHOS-TOT CHLRPHYL INCDT LY
FROM OF A REMNING
T0 DAY FEET MG/L P UG/L PERCENT
T4704/08 13 25 0000 0.026 21,8

13 25 0005 0.032
13 25 0015 ¢.032
13 25 0030 0,029

13 25 0055 0.031 *
74/06/724 09 30 0000 2.024 - 3.0

99 30 0005 0.021

09 30 0010 G.017 1.0

69 30 0035 0.027

99 30 0054 d.068
74710708 09 15 0000 0,036 7,2

09 15 0015 ¢.030
09 15 0030 0,030
09 15 0045 ¢.038

K VALUE <J0Ws TO Bt
LESS TeaN INDICATEY



APPENDIX D

TRIBUTARY AND WASTEWATER
TREATMENT PLANT DATA



STORET METR.LEVSL nATe 77.702/74

2503A]
, 37 42 03.0 0693 4«5 20.0 &
SAC RIVER
29 7.5 STOCKTONM
O/STOCKTON RESERVOIR 091491
MO HAY 32 BRDG 2 MI E OF STOCKTON
/TYPA/AMBNT/STREAM 11EPALES 040C1004
0000 FEET OEPTH CLASS 00
00630 00625 00610 00671 00665
DATE TIME DEPTH NOZ&NO3 TOT KJEL NH3=N PHOS=DIS PHOS-TOT
FROM of | nN=-TOTAL N TOTAL ORTHO
T0 DAY FEET MG/L MG/L MG/L MG/L P Mo/ZL P
T4/¢9714 15 30 0.056 0,300 . 0,072 0.005K 0.020
74/10/19 14 30 8,272 0.900 0,030 0,010 0,015
74/11/02 13 4S5 C.304 0.600 0.050 0,015 0.020
T4/12/714 12 20 0,400 1.100 0.015 0.005K 0.020
75791711 10 30 0.368 1.600 Ve136 0.005K 0.010K
75/02/01 11 080 : f.352 1.400 €.032 0.016 0.04C
75703701 11 S0 D.432 14650 0.632 0.008K 0.020
75704720 13 4S C.035 0,150 0.010 0.005K 0.,010K
75705704 14 45 06735 1.680 0.025 0.005 0.020
75705718 12 15 Ce670 0,350 G+025 0+005K 0.010K
15706708 11 SO 0.575 0,650 0.030 0+005K 0.020
75706722 10 10 0.530 0.350 0.C10 0.005K 0.010
75767713 12 30 Qe440 04550 0.030 0,010

75/08/03 10 no 0.960 0.900 0.040 0.010 0.090

K VALUE KWOWN TO GBE
LESS THAN INDICATED



STORET REVRIFVYAL LATE 77742724

2910 3A2
37 23 52.0 093 38 00.0 4
SaC RIVE?
29 7.3 DADEVILLE
T/STOCKTON RESERVOUI[K 091491
SEC KD BRIG AT COMET
/TYPA/AMBNT/STOM AN 11EPALES C40C01004
0900 FEET DERTH CLASS 00
00630 00625 06610 00671 00665
DATE TIME DEPTH NOZANO3 TOT KUEL NH3=N PHOS=DIS PHUS-TOT
FROM OF N-TOTAL N TOTAL ORTHO
T0 DAY FEET MG/L MG/L MG/L MG/L P MG/L P
74739714 12 25 l.700 0.700 0.03¢C 0.035 0,059
74/10/19 11 10 1.660 0.500 ¢.025 0.025 0.045
74/11/702 08 4S5 1.400 0.600 0.050 0.040 0,040
T4/12/14 14 20 1.920 0.600 0.010 0.010 0.020
75/C1/11 13 25 1.880 1.000 0.136 0.020 0.040
75702701 09 40 1.780 1.800 04690 0.032 0.100
75703701 14 25 1,950 1.400 0.016 0.024 0.070
75704720 10 40 1.720 1,050 0.155 0.005K 0.020
75/05/04 16 08 1.800 0.700 0.035 0.010 0.020
75705718 13 45 1.950 1,150 0,040 0.015 0.030
75/06/08 14 35 2.000 9.450 0.035 0.040 0.100
75/06/22 09 00 1.800 1.250 6.030 04045 0,100
75/01/13 11 00 1.800 0.550 0.020 0.040 0.060
75708703 09 45 1,650 0,850 0.030 0.055 0.120

K VALUE <NOwWN TO BE
LESS THAN INDICATEUL



STORELT RETRYFVAL, 0aTD 77/52/24
/TYPA/AMBNT/STREAM
00630
DATE TIME DEPTH NO2&NO3
FROM OF N-TOTAL
TO Oay  FEET MG/L
74739714 10 50 f.672
74/1C/19 10 20 0.256
T4/11702 09 30 0.336
T4/12/714 10 30 1,000
75721711 11 15 0.810
15/02/02 09 15 1.060
75/03701 11 o0 1,200
75704720 13 00 0.290
75/05/04 12 32 - 24175
75705718 09 45 0.210
15/06/08 10 20 0.210
75706722 09 0S - t.150
75/37/13 08 40 04095

K VALUE RNOWN ju 3¢
LESS THaN INDICATED

00625
TOT KJEL
N
MG/L

C.100
1,400
1.600
0.700
2.000
1.000
2.100
0.750
1,400
0.650
0.150
0.700
0.800

00610
NH3=N
TOTAL

MG/L

0.010
0.035
0.050
0.010
J.376
%.112
Y.048
9.030
0.020
€.075
0.020
0.020
C.020

00671
PHOS-DIS
ORTHO
MG/L P

¢.010
0.010
0.020
0.010
J.015
0.032
0.032
G.005K
0.010
0.010
0.010
0.020
0.015

290381 :
37 30° 02.0 093 28 29.0 4
SLAGLE CREEK
29 745 BOLIVAR
T/STOCATON RESERVOIR 091491
SEC RO BRDG 1 MI Sw OF WISHART
11EPALES 04001004
0000 FEET OEPTH CLASS 00

00665
PHOS-TOT

MG/L P

N.015
0.020
0.020
0.020
0.060
0.040
0.080
0.010
0.010
0.010
0.020
0.030
0.020



ST0RET RETRIEVaL DATE 777C20¢24
2903C1
37 27 33.0 093 28 10.0 4
LITTLE SaC RIVER

29 Te3 MORKISVILLE
T/STOGCKTCN RESERVOIR 100391
SEC RD 8R0G 3.8 MI Sw OF MORRISVILLE
/TYPA/AMBNT/STRIAM 11EPRLES 04001004
0000 FEET DEPTH CLASS 00
00630 00625 00610 00671 00665
DATE TIME DEPTH NO2&NO3 TOT KUEL NH2=N PHOS-DIS PHOS-TOT
FROM Of N=TOTAL N TOTAL ORTHO
T0 DAY FEET MG/L MG/L MG/L MG/L P MG/L P
T4/09/16 10 20 1.760 0.600 0.015 0.140 0.170
74710719 10 €0 1.320 1.000 0.0645 0.130 0.165
T4/11/702 09 03 1.120 1.200 0.055 0.160
T4/12/14 11 00 1.360 1,200 0.035 0.050 0,070
757901711 11 o0 1.180 24300 te232 C.063 0.100
75702702 08 S0 0.425 3.000 0.120 0.048 0.050
75743701 10 30 1.150 1,200 0.056 0.032 0.070
75/04/20 11 27 1.300 0,750 0.025 0.040 0.070
75705704 10 19 1.500 0.950 0.085 0.080 0.090
75705718 09 30 1.700 0,550 0.085 0.095 0.120
75706708 10 C0 1.700 3.350 0.035 0.170 0.220
75/06/22 08 S0 1.800 0.750 0.015 .110 0.160
75/727/13 09 45 1.720 0.500 0.020 Q.140 0.160

75738703 09 00 1.150 24500 5.065 0.135 04230



3TREY REYSTRVAL UATE 77702704
290301
a 37 29 4040 093 34 S0.0 4
TURKEY CRFFX

29 7.5 WALNUT GROVE
T/STOCKTON RESERVOIR 091491
SEC RD BRUG 2.5 MI Nw UOF EUDORA
JTYPA/AMBNT/STREAM 11EPALES 04001004
0000 FEET DEPTH  CLASS 00
00630 00625 00610 00671 00665
DATE  TIME DEPTH NO2&ANO3  TOT KJUEL  NH3-N PROS-DIS PHOS=TOT
FROM oF N=TOTAL N TOTAL ORTHO
T0 DAY FEET MG/L MG/L MG/L MG/L P MG/L P
74/09/14 11 35 54900 C.100K £.015 . 0.010 0.915
74/16/19 13 30 (.672 0.600 0.030 7,015 0.020
74711702 14 30 0.432 0300 0.020 3.015 0,015
Ta/12/14 11 35 0,960 0.700 0.007 0.010 0.010
75701711 09 45 0.890 1.700 0.224 0.012 0,020
75/32/01 13 20 1.140 2.100 5,048 0.024 0.040
75/03/01 10 15 0,830 0,900 " 0.024 0.008K 0.030
75704720 11 S0 0.610 1.300 6,040 0.010 0.010
75705704 11 30 0.530 0.700 0.125 0.010 0.010
75/05/18 10 40 0.680 0450 2.020 04010 9.010
75/06/08 10 40 0680 0.600 0.025 0.010° 3.010
75706722 09 55 0,750 0.450 0.082 - 0.025 0.030
75/07/13 09 S0 0.79%0 0.800 0.040 0.015 0.015
75708703 09 950 0.790 0.950 0.025 0.030

K VALUE nHOWN TU BE
LESS THaN INDICATED



CTORET RETRIEVAL DATT TT/702/24
29V sk L
37 23 33.0 053 47 5640 4
TURNGACK CREEK
29 7.5 GREENFIELD
T/5TOCKRTON RESERVOIR 091491
UNIMPROVED KD XING AT FIDDLERS FORD
FTIYPA/AMANT/STRE aM 11EPALES 04001004
0500 FEET DEPTH  CLASS 30

00630 00625 09610 00671 00665
DaTE TIME DEPTH NO2ANQO3 TOT KUEL N 3=N PrOS=DIS PHOS=-TOT
FROM oF N=TOTAL N TOTAL ORTHO
TO DAY  FEET MG/L MG/L MG/L MG/L P MG/L P
74709714 14 00 1.320 0.700 }.035 0.035 0,070
74713719 10 45 1.240 0,400 7.020 0.015 0.030
74/11/702 09 3S 0.900 0.500 0.065 0.015 C.040
74/12/14 11 4S5 1.600 1.000 0.015 0.010 0.020
7S/21/11 12 &S 1.260 24100 0.216 0.012 0.050
75702701 10 390 lo410 1.100 e 168 0.032 0.126
15703701 10 S5 1,350 1.300 0.256 C.024 C.070
75/06/20 4G9 00 1.350 1.900 0.035 0.005 C.030
75705703 13 135 1.350 0.250 0.035 0.010 0.020
75705718 12 45 1.570 1.150 2.050 0.010 0.030
75/06/08 13 55 1,400 0.450 0,035 0.040 0,090
75706727 13 20 1,400 0,750 0.040 0.030 0.070
75/07/13 10 20 1,200 0.450 34015 €.025 0,050

75708703 11 00 1,159 1.400 2490 G.025 0.080



/TYPA/AYSNT /S TOF AM

OATE
FROM
TO

74709/ 16
747107169
T4/11/702
14712714
75/51/11
75/32/01
75/903/01
75/64/20
76705703
75705718
75/06/08
75/06/22
75707713
75738703

C0630

TIME DEPTH NO2aNO3

of
Day

N~

45
30

30
25
15
45
15
45
20
45
40

30

N=-TOTaL
MG/L

1.600
1.089
1.320
1.520
1,429
1.63¢
1,400
3,010
1.100
1.250

1.300-

1.250
e840
0,840

00625
TOT KUEL
N
MG/L

04200
0,300
0,600
1.100
1.700
1.200
1.100
1.350
0.200
0.350
1.180
0.650
1.300
0.500

09610
NH3=N
TuTaL

MG/L

C.010
34035
0.020
8,025
0.060
0352
f.1l2
74060
2.025
0.035
¢.065
¢.030
0,095
0.145

00671
PHOS=-D1S
URTHO
MG/L P

0.0290
0.020
0.020
0.015
0.010
0024
N.008
0015
d.012
0.015

0.025

0,030
0.025
0.030

£23593F 1 .

37 23 05.0 093 49 09.0 4

LIMESTONE CREEX ’

25 Te3 GREENFILELD

T/STOCKTON <ESERVOIR 091491

SEC RD 8RUG 1.4 MI NE OF S GREENFIELD
V1EPALES 04001004 '
€009 FEET DEXTH  CLASS 00

00665
PHOS~TOT

MG/L P

0,035
0.0635
0,030
0.020
0,010
0.060
0.040
0.030
0.020
0,030
0.065
0.060
0,030
0.080



STOREY wiLTRIEVAL DATe Tis027C46

2323061
37 27 13.0 093 53 5640 4
SONS CrEEAR
< /5 LOCAA00D
T/STUCARTON RESERVOIR 091492
. . CU RGC B3 3RDG 4.1 MI Ny OF GREENFIELYD
/TYPA/AMSNT /ST v . 1lePaLES 04331004
00YC FEET DEPT~ CLASS 00
69630 00625 G610 00671 00665
DaTg TIME DEPTH NO2&NO3 TOT KJEL N-3=N Pr0S=~0IS PHOS-TOY
FROM QF N=TOTaL N TOTAL URTHO
TG uAY FEET MG/L MG/L MG/L MG/ 2 MG/L P
T4/95/14 14 40 D440 0.700 2.020 0.015 0,033
764710719 11 135 0.460 0.R00 0.C70 94020 0.040
Ta4/11/702 10 15 £.576 0.600 0,040 0.030 0.060
Ta/12/14 12 30 l.160 1.300 0.010 0.015 0,030
75721711 12 on ¢.8462 2.000 "4219 0.040 0127
75/32/01 11 o0 1.150 1.500 1176 8.032 0.080
75/63/701 10 30 0.720 l.4060 7040 0.024 0.070
75794719 09 45 74390 1.5C0 ¢.055 0,010 0.030
75705703 10 02 0.410 0,050 3.030 6.0190 0.020
75705718 13 ap J.315 04425 ¢.030 ve010 0.030
75736708 13 2¢ Je.170 0.350 ¢.030 0.010 0.050
75/06/22- 11 an Goa50 0.850 04350 0.035 0.080

75/07713 09 20 Ua015 0,487 2037 0.010 0,045



CATE T7/02/24
269311
37 32 0S.0 093 30 05.0 4
wALNUT CREEX

29 7¢5 ALDRICH
T/STUCKTCN RESERVOIR 091491
SEC RD BRUG JUST St OF CAMPGROUND CHURCH
/TYCASAMaNT /ST aM 11EPALES . Uu4001004
' 0000 FEET DEPTH CLASS 00
' V0630 00625 29610 00671 00665

CATE TIME DEPTH NOPANO3 TOT KJEL NH3=N PHOS=DIS PROS-TOT

FROM 0OF N=TOTAL N TOTAL ORTHO

70 DAY  FEET MG/L MG/L MG/L MG/L P MG/L P .
T4/09714 11 ¢S D064 04600 0.020 0.005K 0.010
T4/18/718 10 45 0,016 1,300 0.020 7.005K . 0,008
T4/11702 10 90 2,016 0,700 0.025 0+005K 0.010K
74/12/14 10 00 6.192 04550 0.005 0,005 0.010
75/3%1/12 11 30 0.176 3,100 0,024 0.005K 0.,010K
75702702 09 18 0,259 1.700 04040 0,008 0,010
75703701 10 90 " 14200 1,050 0.192 0.032 0,096
75764720 14 30 0.690 0.350 04015 0+.005K 0.020
75705703 13 15 0.020 0.350 0.015 0.005 0.010
75705718 10 00 0.065" 0.250 Je145S 0.005K 0.010K )
75/06/708 11 10 0.07S 0,100 9.015 0.005K 0,020
15/06/722 09 25 0045 0,450 94130 0.010 0.010
75707713 09 10 0.080 = 1,000 0.030 0.005K 0,010K
75/u8/03 11 00 0960 1.250 De343 0.010 0.080 ¢

K VALUE kNOWN TO BE
LESS THAN INDICATED



STORCT REVYRIEVAL OAYE T7/02/24

2V 3AA fF2903AA F004100
37 19 0040 093 36 15.0 «
ASH GROVE
29 7.5 ASH GROVE
T/STOCKTON =ES. 091491
SAC RIVER
ZAMBNT/STREAR 11EFPALES 00001004
0000 FEET DEPTH  CLASS 00
00630 00625 00610 00671 00665 S0Cs) 50053
DATE TIME DEPTH NO24&NO3 TOT KJEL NH3=N PHOS~-DIS PHOS-TOT FLOw CONDUIT *
FROM OF N-TOTAL N TOTAL ORTHO : RATE FLOW=-MGD

Tu DAY FEET MG/L MG/L MG/L MG/L P MG/L P INST MGD MONTHLY

T/ L1707 11 00
CP(T)~ S.280 44500 1.900 2.600 0.250 0.150
74711707 15 39
74712703 11 00
cP(T)~- 24960 274600 13.500 9.700 1¢.500 0.100 0.150
Ta4/12/703 16 00C
75751710 11 0690
CP(T)~ 0.960 15.000 44000 5.000 6.200 0.150 0.110
75701710 16 09
75702710 11 00
75702710 16 00
75703711 11 00
CP(T)~ 0.800 20.000 3.84¢C 44500 64200 0.170 0.150
75/03/11 15 00
75/64/15 11 00
cP(T) - 0,750 23.000 T7.800 T7.500 11.000 0.110 0.130
75704715 16 00
75745708 11 00

CP(T)~- 2.700 21.000 3.900 12.000 0.100 0,110
75/7065/08 16 00
15706712 11 00 4,000 10.500 0.220 10,000 13.000 0.100 0.120
75707710 13 00
CP(T) - 8.800 16.800 1.300 12.300 15.000 0.100 G.110

75/07/10 15 00
75708707 11 00
cP(T)~ 11.500 9.400 Ge230 14500 16.500 04100 0.100
75708707 16 00
75709712 11 o0
cP(T)=- 13.000 14,000 04660 T7.G00 8.900¢ 0.150 0.100
75709712 15 02
75/10/09 11 0G
CP(T)~ 6.700 19,000 20300 15.000 15.500 0.100 0.110
75/10/09 16 00
75/11/13 11 00
CP(T)- 16.000 17.900 54150 22.000 1.200 1.000
75711713 16 00



STORET RETRIFVAL UATE 7/70272¢
2903%A ASZ2903wWA T PO20000
37 16 20.0 G693 18 45.0 4
SPRINGFIELD Nw

29 Te3 SPRINGFIELD
T/STOCKTON RES. 091491
LITTLE DRY SAC CREEK
/AMBNT/STREAM llgraLEsS 0000100«
0000 FEET DEPTH  CLASS 0¢
00630 00625 00610 00671 00665 50051 50053
DATE TIME DEPTH NO2ANQO3 TOT KJEL NH3=N PHOS-DIS PHOS-TOT FLOwW CONUUIT
FROM OF N~TOTAL N TOTAL ORTrO RATE FLOwW=MGD
T0 DAY  FEET MG/L MG/L MG/L MG/L P MG/L P INST MGD MONTHLY

J4/11/30 00 00

cP(T)- 0.800 11.600 0.930 2.700 34350 1.900 3.500
74711730 24 00

74712731 00 00 .

CPI(T) - 1.760 7.700 04320 2.500 3.000 5.000 24100
74/12/31 26 00

75/61/30 24 00

CP(T)~ 2.400 6.700 0.088 1.630 2.100 54300 24300
75/61/731 24 00

715/702/27 24 00

CPI(T)- ) 20960 5.000 0.110 - 2.000 24600 3,400 24500
75702728 24 00

75703730 24 00

cPI(T)- 2.640 64600 0.098 1.520 2.300 3.100 3.700
75/63/731 26 00

75704729 24 00 ' .

CP(T) - 2.600 12.500 94310 . 4,000 Se400 2.700 2.200
75704730 24 00 .

75/05/14 26 00

cP(T)- 0.550 19,500 5.200 44800 5.100 1.700 24200
75705715 24 00

75/05/30 24 00 _

CcP(T)- 1.150 14,000 2,000 64400 64600 . 1.300 1.900
75/05/731 24 090 .

75/06/17 24 00

CP(T)- 2.000 3.800 1.300 1.400 3.100 1.900
75/06/18 24 00

75/06/29 24 00 .

CP(T)- 1.500 7.300 3.150 5.890 64640 1.640 2.200
15/66/30 24 00

75707720 24 00 '

CP(T)~ 3.300 18.000 3.900 7.100 7.800 1.360 2400
75767721 24 00

75707731 26 00

CP(T)- 3.400 22,000 5.750 7.700 84900 1.540 1.290
75768701 24 00 ) '



STOPET RETRIEVAL DATIZ'T7762/
/AMBNT/STREAM
00630
DATE TIME DEPTH NO2&NO3
FROM OF N-TOTAL
T0 DAY FEET MG/L

75/08/14 24 GO
CPI(T)~ 1.500
75/08/15 24 00

N

Fay

00625
TOT KJEL
N
MG/L

22.000

239G 34A AS2903wA F020000
37 16 20.0 993 18 45.J 4
SPRINGFIELD Nw

29 Te5 SPRINGFIELD
T/STUCKTON =ES. 091491
LITTLE ORrY SaC CREEK
11EPALES 3000100
0000 FEET OEPTH CLASS 00
00610 00671 00665 50051 50053
NH3=-N PHOS-DIS PHOS-TOT FLOw CONOUIT
TOTAL ORTHO RATE FLOw=MGD
MG/L MG/L P MG/L P INST MGD  MONTHLY
7.100 7.900 9.000 1.400



STORET RETRIEVAL CATz 777U/ ¢4
2YN3IXA U290 3KA POOJO5SV
37 25 S0.0 093 50 45.0 4
OREENFIELD Sw

29 7eZ S GREENFIELD
T/STOCKTON RES, 091491
SAC - 0SAGE
/AMBNT/5TREAM 11EZPALES 000100«
0000 FEET 0OcPTH CLASS 00
00630 00625 00610 00671 00665 50051 50053
DATE TIME DEPTH NO2ANO3 TOT KJEL NH3-N PHOS-DIS PHOS-TOT FLOW CONDUIT
FROM OoF N-TOTAL N TOTAL ORTHO RATE FLOW=MGD
1o DAY FEET MG/L MG/L MG/L MG/L P MGsL P INST MGD  MONTHLY
75791717 09 30 0.030 7.000 0.068 24700 3,800 04040 0.040
75702714 09 3S 2.160 Se700 0.080K 2500 3.200 : 0.040
75/03/717 09 4S 0.320 1.500 0.080K 1.680 1,900 0.066 0.050
75/04/18 09 25 0.050 7.800 0.170 3.200 44900 0.013 0.030
15/05/08 08 40 0.050 21.000 €.077 54400 0.019 0.026
75705720 99 3S €¢.050 20.000 0.110 T«600 94200 0.090 0.0647
75706704 09 0S5 0.050 26,000 0.076 7.250 10.500 0.032 0.032
75707701 08 40 0.075 19,500 0.025K 7.000 9.800 0.032 0.032
15707721 09 00 0.050 234000 0.050K 6.900 94400 0.019 0.020
75708708 08 00 0.025 344000 0.069 64800 9.900 0.013
75/09/29 09 00 0.175 14,500 0.025 44300 6.0090 0.032 0.028
75/10/24 08 40 0.050 8.300 0.035 54600 64500 0.013 0.022
75711714 09 10 0.150 19,000 0.225 5.500 74700 0.019 0.019

R VALUE KNOWN TU 8E
LESS TrHAN INDICATED



STGRET REZYRIEVAL DATE 77702724
25037 A ~02503YA POU0O1I5Y
37 25 15.0 093 51 20.0 4
GREENFIELD ww

29 TeS GREENFIELD
T/STOCKTON RES. 091491
SAC - 0SAsE
/AMBNT/STREAM 11EPALES 0063109«
' 0000 FEET OEPTH CLASS 90
00630 00625 06610 00671 00665 S0051 50053
DATE TIME DEPTH NO2&NQ3 TOT KJEL NH3=N PHOS-BIS PHOS-TOT FLOwW CONDUIT
FROM OF N=TOTAL N TOTAL ORTHO RATE FLOW=-MGD
T0 DAY FEET MG/L MG/L MG/L MG/L P MG/L P INST MGD  MONTHLY
75701417 09 20 1,360 1.300 0.050K 0.360 0.034 0.03v
75702714 09 20 1.840 1.000K 0.080K 0.210 0.280 0.030
75703717 09 30 0.880 1.000K 0.100 0.240 0.299 0.073 0.050
75704718 09 35 V,.500 1,600 0.081 0.220 0.739 0.013 0.030
75705708 08 2S5 0v.050 14300 0.050K 0.303 0.380 0.019 0.017
75705720 09 25 0.050 3.000 0.050K 0.660 1.200 0.019 0.023
715706704 08 SS 0,050 2.100 0.050K 0.930 1.700 0.013 0.078
75/07/01 08 30 0.100 4,000 0.025K 0.620 1,200 0.013 0.022
75/07/21 08 S0 0.050 3.000 0.050K 0.680 1,300 0.013 0,013
75708708 08 00 0.150 6.800 0.067 0.870 1.600 0.013
75/09/29 08 S50 0.950 44200 0.025K 0.310 0.960 0.075 0.028
75710724 08 30 0.120 64000 0.050 0.380 0.600 0.013 0.021
75711714 09 00 0.467 3.300 0.060 0.275 0.450 0.013 0.013

K VALUE <NOwN TO BE
LESS THAN INDICATEUL



STURET RETRIEVAL DAVE 17/707/2%
290324 © O PUZI03ZA k000850
37 .24 30.0 093 S0 00.0 4
GREENFIELD SE

29 7.5 GREENF LELD
T/STUCKTON RES. 091491
SAC - OSAGE
/AMBNT/STREAM 11EPALES 00001004
0000 FEET DEPTH CLASS 00
00630 00625 00610 00671 00665 50051 50053
DATE TIME DEPTH NO2&NO3 TOT KJEL NH3=-N PHOS-DIS PHOS=-TOT FLOW CUNDUIT
FROM OF N=-TOTAL N TOTAL ORTHO RATE FLOW=MGD
70 DAY FEET MG/L MG/L MG/L MG/L P MG/L P INST MGD MONTHLY
75701717 09 45 J.880 9.500 0.086 2200 3.900 0.032 0,010
75782714 09 45 1360 S.000 0.080K 1209 24100 0.032 0,010
75703717 10 00 : 1.680 1.200 04240 0.770 J.850 0.047 - 0.030
75704718 09 @S 0.050 7.000 0.110 1750 2.700 0.013 0.025
75/05/08 0.050 8,000 04100 1500 2000 V.020 0.020
75705720 09 4S5 0,050 6,500 0.050K 14450 14900 Ve019 0,003
75766704 09 25 0.100 5900 0.050K 1750 2800 0.020 0.020
75/07/01 08 SO 0.100 14,000 04125 24750 3900 0,032 0.032
75/07/21 309 10 0.050 9.500 0.059K 24300 3.400 0.026 0.027
75708708 08 00 0.050 16,300C 1.150 34750 44800 0,006 0.013
75709729 09 10 . 0.825 10.000 0.075 24400 3.500 0.015 0.019
75710724 08 S0 0.125 14,000 0.100 24500 44400 0.013 0.021

75/11/14 09 20 0.125 15.000 0.081 34700 5.400 0.013 0.013

K VALUE KwUWN 10 ?E
LESS THAN INDICATEVD



APPENDIX E

PARAMETRIC RANKINGS OF LAKES
SAMPLED BY NES IN 1974

STATE OF MISSOURI



(:AT2 Tu RE USEL I8 SaNKINGS

LAXE NAME

CLEBRaATER LaxeE

ROMME NE TERRE RESERVOIR
STOCKTON RESERVOIK

LAKE TANEYCOMO

THOQAS AILL RESERVOIR

WAPPAPELLD RESERVOIR

wENTAN
TOTAL P

Ganl7
5.043
0.n2?
0,023
N.NH2

NeN33

MEDTAN

INOKG N
04156
n,275
0670
0.530
1.040

0.105

500~
MEAN SEC

665,000

469,928

T 428,800

420,250
487.889

459,667

ME AN

CALOKA

3.567
9,643
8.973
9,825
5.787

9,642

15-

MIN DO

10,400
14,300
15,000
11,200
11.200

11.000

MEDT AN
DISS ORTHO

0e004
n,008
0.006
Ve007
0.011

0.000

=]



PERCENT QF LATES 1TW »IGREW VALUES (NJMATY OF [ A<ES JITr “I5mTR GALUES)

LAKE MENTAN MEDT AN 890=- ME AN 15= MEDTAN
CODE  LAKE vaMEg InTAL P INORG N “EaN SEC CHLORA MIN DO DIss ORTHO P
2901 CLEA~Sa»aTEE LavE 1o 05 RO (W) 60 ¢ 3) 100 ¢ %) 100 (&) ¥0 (&)
2992  POMME L Tewwf NESERVOIW ¢y D) a0 (3 20 () 40 ( 2) 20 (1) 20 1)
2903 STOCKTON RQRESERVHIR 0o a) 20 ¢ 1) ap (  4) 60 ( 3 0 ¢ 0) 60 ¢ 3
2906 LAKE TANEYCO™N AN (0 3) ad (  2) 100 ¢ 5) ot 0) 50 ¢ 2» 40 ( 2)
2905 THOMAS RILL RESERVOIR o« m 0« 0 0o ( 0) 80 ( 4) 50 ( 2) 0o« 0)

290k  WAPPARELLO rESERVOIK 0 ( 2) 100 ¢ %) 20 ¢ 1) 20 ¢ 1) 80 (&) 90 ( &)



