U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL EUTROPHICATION SURVEY
WORKING PAPER SERIES

REPORT
ON
ROSS LAKE
GLADWIN COUNTY
MICHIGAN
EPA ReGion V
WorkING PAPER No. 209

PACIFIC NORTHWEST ENVIRONMENTAL RESEARCH LABORATORY

An Associate Laboratory of the

NATIONAL ENVIRONMENTAL RESEARCH CENTER - CORVALLIS, OREGON

and

NATIONAL ENVIRONMENTAL RESEARCH CENTER - LAS VEGAS, NEVADA



- ReporT
ON
ROSS LAKE
GLADWIN COUNTY
MICHIGAN
EPA Recion V
Working PaPER No., 209

WITH THE COOPERATION OF THE
MicH1GAN DEPARTMENT OF NATURAL RESOURCES
AND THE
MicHIGAN NATIONAL GUARD
FeBruARY, 1975



CONTENTS

Foreword

List of Michigan Study Lakes

Lake and Drainage Area Map

Sections
I. Conclusions
II. Lake and Drainage Basin Characteristics
ITI. Lake Water Quality Summary
IV. Nutrient Loadings
V. Literature Reviewed
VI. Appendices

Page
ii

iv

13
14



i

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 fresh water lakes and
reservoirs.

OBJECTIVES

The Survey was designed to develop, in conjunction with state
environmental agencies, information on nutrient sources, concentrations,
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 non-point
source pollution abatement in lake watersheds.

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 water-
shed 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 [8303(c)], clean lakes [§314(a,b)],
and water quality monitoring [58106 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 condi-
tion are being made to advance the rationale and data base for
refinement of nutrient water quality criteria for the Nation's
fresh water 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 EPA
and to augment plans implementation by the states.
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LAKE NAME

Allegan Res.
Barton
Belleville
Betsie
Brighton
Caro Res.
Charlevoix
Chemung

Constantine Res.

Crystal

Deer

Ford

Fremont
Higgins
Holloway Res.
Houghton
Jordon

Kent

Long

Macatawa
Manistee
Mona
Muskegon
Pentwater
Pere Marquette
Portage
Randall
Rogers Pond
Ross

St. Louis Res.
Sanford
Strawberry
Thompson
Thornapple
Union

White

iv

STUDY LAKES

STATE OF MICHIGAN

NATIONAL EUTROPHICATION SURVEY

COUNTY

Allegan
Kalamazoo
Wayne
Benzie
Livingston
Tuscola
Charlevoix
Livingston
St. Joseph
Montcalm
Marquette
Washtenaw
Newago
Rosconmmon
Genesee, Lapeer
Roscommon
Ionia, Barry
Oakland
St. Joseph
Ottawa
Manistee
Muskegon
Muskegon
Oceana
Mason
Houghton
Branch
Mecosta
Gladwin
Gratiot
Midland
Livingston
Livingston
Barry
Branch
Muskegon
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ROSS LAKE
STORET NO. 2673

I. CONCLUSIONS
A. frophic Conditibn:

Survey data indicate thgt Ross Lake is eutrophic, 0f the
35 Michigan lakes samp]ed in Novemberlwheh essentia]]yva11 were
well-mixed, 13 had less mean total phosphorus,'14 had less mean
dissolved phosphorus, and 14 had less mean inorganic nifrogen;
of all 41 Michigan lakes samp]ed, 17 had less meah chlorophyl1
a, but only four had less mean Secchi disc transpa}ency*.

Survey ]impo]ogists indicatedvthét the water was Very turbid
with modefate aiga] b]oomé.occurring during'the Jﬁne and September
sampling vfsits. | | -

B. Rate-Limiting Nutrient:

~ There was a significant nutrient 1655 in the algal éssay sam-

ple, and the results are not indicatiVe of condﬁfions in tﬁe lake
at the time the samp]e'was co]]ected.‘ However, thellake data
indicate that hitrogen was 1imiting ih June and September, and
phosphorus was‘]imiting'in November. |

C. Nutrient Contro]]abi]ity:'.‘

1. Point sources-;During the sampling year,'Ross Lake

received a total phosphorus load at a rate more than five times

* See Appendix A.



the rate proposed by Vollenweider (in press) as "dangerous";
i.e., a eutrophic rate (see page 12). However, the mean
hydraulic retention time of Ross Lake is a very short two days;
and, with such "flow-through" conditions, it is very unlikely
that Vollenweider's model is applicable.

It is calculated that the City of Gladwin contributed
about 16% of the total phosphorus load to Ross Lake during
the sampling year. While provision of 85% phosphorus removal
at this source would only reduce the loading rate to about
14.8 g/mz/yr, if additional reduction of phosphorus from
"non-point" sources can be achieved, it is likely that the
incidence and severity of nuisance algal blooms in Ross Lake
would be reduced (see below).

2. Non-point sources (see page 12)--During the sampling
year, the phosphorus exports of the South and Middle Branches
of the Tobacco River were quite high as compared to the North
Branch. Particularly in the case of the South Branch, it
appears that point sources beyond the 25-mile limit of the
Survey* may be involved (note that thg_export N/P ratio of this
stream is about 14/1, whereas the export N/P ratio of the North

Branch is 32/1.

* See Working Paper No. 1, "Survey Methods, 1972".



Whatever the source of the phosphorus input to the South
Branch, it appears that significant improvement in the trophic
condition of Ross Lake will require at least some reduction of

this load.



II. LAKE AND DRAINAGE BASIN CHARACTERISTICS
A. Lake MorphometryT:
1. Surface area: 294 acres.
‘2. Mean depth: 5 feet.
3. Maximum depth: 15 feet.
4. Volume: 1,470 acre/feet.

5. Mean hydraulic retention time: 2 days

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

1. Tributaries -

Name Drainage area* Mean flow*
S. Branch, Tobacco River 157.0 mi5  113.3 cfs
Middle Branch, Tobacco River 34.5 m12 31.5 cfs
N. Branch, Tobacco River 73.7 m1'2 75.1 cfs
Cedar River 121.0 mi 101.5 cfs
Minor tributaries & 2
immediate drainage - 100.3 mi 36.8 cfs
 Totals 486.5 mi’  358.2 cfs
2. QOutlet -
Tobacco River 487.0 miz** 358.2 cfs

C. Precipitation***:
1. Year of sampling: 31.8 inches.

2. Mean annual: 33.1 inches.

Fetterolf, 1973.

Drainage areas are accurate within #5%; mean daily flows for 74% of the
sampling sites are accurate within +25% and the remaining sites up to
+40%; and mean monthly flows, normalized mean monthly flows, and mean
annual flows are slightly more accurate than mean daily flows.

** Includes area of lake.

*** See Working Paper No. 1, "Survey Methods, 1972".

* —+



ITI. LAKE WATER QUALITY SUMMARY

Ross Lake was sampled three times during the open-water season of
1972 by means of a pontoon-equipped Huéy helicopter. Each time, samples
for physical and chemical parameters were collected from two stations on
the lake and from a number of depths at each station (see map, page v).
During each visit a single depth-integrated (near bottom to surface)
sample was composited from the two stations for phytoplankton identifica-
tion and enumeration; and during the second visit, a single five-gallon
depth-integrated sample was composited for algal assays. Also each time,
a depth-integrated sample was collected from each of the stations for
chlorophy1l a analysis. The maximum depths sampled were 10 feet at sta-
tion 1 and 6 feet at station 2.

The results obtained are presented in full in Appendix C, and the
data for the fall sampling period, when the lake essentially was well-
mixed, are summarized below. Note, however, the Secchi disc summary
is based on all values.

For differences in the various parameters at the other sampling

times, refer to Appendix C.



A. Physical and chemical characteristics:

FALL VALUES

(11/14/72)
Parameter Minimum Mean Median Maximum
Temperature (Cent.) 3.7 3.9 3.9 4.2
Dissolved oxygen (mg/1) 10.8 11.2 11.2 11.6
Conductivity (umhos) 430 455 445 500
pH (units) 8.0 8.0 8.0 8.1
Alkalinity (mg/1) 199 213 213 226
Total P (mg/1) 0.032 0.034 0.034 0.035
Dissolved P (mg/1) 0.020 0.021 0.022 0.022
NO, + NO, (mg/1) 0.300 0.377 0.380 0.450
Am&onia %mg/]) 0.070 0.082 0.085 0.090
ALL VALUES
Secchi disc (inches) 29 35 31 48
B. Biological characteristics:
1. Phytoplankton* -
Sampling Dominant Number
Date Genera per ml
09/20/72 1. Dinobryon 1,121
2. Flagellates 850
3. Cryptomonas 615
4. Melosira 307
5. Fragilaria 271
Other genera 670
Total 3,834
11/14/72 1. Flagellates 187
2. Navicula 163
3. Cymbella 151
4. Achnanthes 139
5. Dinobryon 84
Other genera __ 494
Total 1,218

* The June sample was lost in shipment.



2. Chlorophyll a -
(Because of instrumentation problems during the 1972 sampling,
the following values may be in error by plus or minus 20 percent.)

Sampling Station Chlorophyll a
Date Number (ng/1)
06/14/72 01 19.7

02 16.2
09/20/72 01 13.5

02 11.3
11/14/72 01 0.8

02 0.8

Limiting Nutrient Study:

There was a loss of 59% of the dissolved phosphorus in the
assay sample between the time of collection and the beginning
of the assay, and the assay results are not representative of
conditions in the lake at the time the sample was taken.

The lake data indicate nitrogen limitation in June and Sep-
tember (N/P ratios = 9/1 and less) but phosphorus limitation in

November (N/P = 22/1).



IV. NUTRIENT LOADINGS
(See Appendix D for data)

For the determination of nutrient loadings, the Michigan National
Guard collected monthly near-surface grab samples from each of the tribu-
tary sites indicated on the map (page v), except for the high runoff
months of May, June, and July when two samples were collected. Sampling
was begun in October, 1972, and was completed in September, 1973.

Through an interagency agreement, stream flow estimates for the year
of sampling and a "normalized" or average year were provided by the Michi-
gan District Office of the U.S. Geological Survey for the tributary sites
nearest the lake.

In this report, nutrient loads for sampled tributaries were determined
by using a modification of a U.S. Geological Survey computer program for
calculating stream loadings*. Nutrient loadings for unsampled "minor
tributaries and immediate drainage" ("ZZ" of U.S.G.S.) were estimated
by using the means of the nutrient loads, in 1bs/m12/year, at stations C-1,
D-1, and E-1 and multiplying the means by the ZZ area in miz.

The operator of the Gladwin wastewater treatment plant provided monthly
effluent samples and corresponding flow data.

In the following tables, the nutrient loads given for the Cedar River

are those measured at station F-1 minus the Gladwin Toads.

* See Working Paper No. 1.



A. MWaste Sources:

1. Known municipal* -

Pop. Mean Receiving
Name Served Treatment Flow (mgd) Water
Gladwin 2,071 prim, 0.682 Cedar River
clarifier

2. Known industrial - None

* Kooistra, 1973.
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B. Annual Total Phosphorus Loading - Average Year:

1. Inputs -

Source

1bs P/
NASR

a. Tributaries (non-point load) -

S. Branch, Tobacco River

Middie Br., Tobacco River
N. Branch, Tobacco River

Cedar River

b. Minor tributaries & immediate
drainage (non-point load) -

c. Known municipal STP's -
Gladwin
d. Septic tanks - Unknown
e. Known industrial - None
f. Direct precipitation* -
Total
2. Qutputs -
Lake outlet - Tobacco River

3. Net annual P accumulation - 6,430

* See Working Paper No. 1.

19,690

2,850

4,490
1,570

8,990

7,010

50

44,650

38,220

pounds

% of
total

pa—ry
WO
. . . .

20.1

15.7
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C. Annual Total Nitrogen Loading - Average Year:

1. Inputs -
1bs N/ % of
Source yr total
a. Tributaries (non-point load) -
S. Branch, Tobacco River 275,750 28.7
Middle Br., Tobacco River 83,000 8.6
N. Branch, Tobacco River 143,300 14.9
Cedar River 225,680 23.5
b. Minor tributaries & immediate
drainage (non-point load) - 204,140 21.3
c. Known municipal STP's -
Gladwin 25,600 2.7
d. -Septic tanks - Unknown - -
e. Known industrial - None - -
f. Direct precipitation* - 2,830 0.3
Total 960,300 100.0
2. Outputs -
Lake outlet - Tobacco River 884,970

3. Net annual N accumulation - 75,330 pounds

* See Working Paper No. 1.
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Mean Annual Non-point Nutrient Export by Subdrainage Area:

Tributary 1b§:E/m12/yr 1bs N/miz/yr
S. Branch, Tobacco River 125 1,756
Middle Br., Tobacco River A 83 2,406
N. Branch, Tobacco River 61 1,944
Cedar River 13 1,865

Yearly Loading Rates:

In the following table, the existing phosphorus loading
rates are compared to those proposed by Vollenweider (in press).
Essentially, his "dangerous" rate is the rate at which the
receiving waters would become eutrophic or remain eutrophic;
his "permissible" rate is that which would result in the
receiving water remaining oligotrophic or becoming oligo-
trophic if morphometry permitted. A mesotrophic rate would
be considered one between "dangerous" and "permissible".

Note that Vollenweider's model may not be applicable to

water bodies with very short hydraulic retention times.

Total Phosphorus . Total Nitrogen
Units Total Accumulated Total Accumulated
lbs/acrs/yr 151.9 21.9 3,266.3 256.2
grams/m</yr 17.02 2.45 366.1 28.7

&

Vollenweider loading rates for phosphorus
(g/m2/yr) based on mean depth and mean
hydraulic retention time of Ross Lake:

"Dangerous" (eutrophic rate) 3.10
"Permissible" (oligotrophic rate) 1.55
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VI. APPENDICES

APPENDIX A

LAKE RANKINGS



LAKE
LAKE
CODE
26A0
26A1
26A2
2603
2606
2609
2610
2613
2617
2618
2621
2629
2631
2640
2643
2648
2649
2659
2665
2671
2672
2673
2674
2683
2685
2688
2691

2692

DATA TO 8E USED IN RANKINGS

LAKE NAME

HOLLOWAY RESERVOIR
CARO RESERVOIR
BOARDMAN HYDRO POND
ALLEGAN LAKE
BARTON LAKE
BELLEVILLE LAKE
BETSIE LAKE
BRIGHTON LAKE

LAKE CHARLEVOIX
LAKE CHEMUNG
CONSTANTINE RESERVOIR
FORD LAKE

FREMONT LAKE
JORDAN LAKE

KENT LAKE

LAKE MACATAWA
MANISTEE LAKE
MUSKEGON LAKE
PENTWATER LAKé
RANDALL LAKE
ROGERS POND

ROSS RESERVOIR
SANFORD LAKE
THORNAPPLE LAKE
UNION LAKE

WHITE LAKE

MONA LAKE

LONG LAKE

--===--o-FALL VALUES

MEAN MEAN

TOTAL P OISS P
0.062 0,043
0.117 0.022
04006 0.005
0.123 0.057
0.121 0.086
0.118 0.048
0.025. 0.008
0.109 0.073
0.007 0.006
04044 0.014
0,027 0.008
0.105 0,058
0.372 0,342
0.180 0,144
0,040 0,015
04197 0.120
0.018 0.010
0.087 0.043
0.027 0,017
0.246 0,183
0.026 0.015
0,034 0.021
0.016 0.008
0.042 0.032
0.083 0.064
0.027 0.019
0.307 V241
0.163 0,148

MEAN
INORG N

1.461
3.835
0.358
1.168
1.489
l.420
0.273
1.015
0.230
0.132
0.910
1.536
1.406
1.998
0,417
2.358
0.304
04469
0,496
0.818
0.183
0.460
0,307
1.737
1.252
0.367
04963

0s749

500~
MEAN SEC

439,375
«73.000
363.500
470,222
4564167
465.250
461,667
456,000
351.250
4044333
4564167
456.167
441,667
427.667
455.000
477,600
451.333
4364444
430,667
457,333
435.500
465,333
4S8,750
442.833
455,500
417.778
451.667

418.400

ALL VALUES==esev=ces

MEAN 15~
CHLORA MIN 0O
10.678 9.200
11.967 9.500
1.267 6.600
20.311 12.600
27.800 14.850
28.262 8.200
4,567 7.400
464,233 7.500
3.008 9.240
13.483 164800
39,317 7.500
16,733 144000
28.500 14,800
20.517 16,900
33.944 13.000
25.600 12.200
6’317 11.380
9.511 14,800
16.083 14,800
27.217 8.020
84133 9.600
10.383 8.200
13.791 8.300
144650 10.800
15,667 8.200
9.211 13.400
27.783 144100
10,067 13.600



LAKE DATA TO BE USED IN RANKINGS

LAKE

CoDE

2693
2694
2695
2696
2697
2698

2699

LAKE NAME

ST LOUIS RESERVOIR
CRYSTAL LAKE
HIGGINS LAKE
HOUGHTON LAKE
THOMPSON LAKE

PERE MARQUETTE LAKE

STRAWBERRY LAKE

A\

—--=-cec-FALL VALUES-

MEAN MEAN MEAN 500~
TOTAL P DISS P INORG N MEAN SEC
0134 0.093 1.227 462,667
0009 0.006 04164 3804000
04007 0.005 . 0.058 268,500
0.018 0,008 04136 420.833
04043 0.029 04436 407,889
0.032 0.024 04346 448,667
0.069 0.050 04567 419.800

ALL VALUES-------’--

MEAN 15~
CHLORA MIN DO
5.583 8.420
2.986 13.000
1.043 9.400
9,217 8,200
11.967 14.800
11.833 8.600
11.117 13.600



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

LAKE
CODE

26A0
26A1
26A2
2603
2606
2609
2610
2613
2617
2618
2621
2629
2631
2640
2643
2648
2649
2659
2665
2671
2672
2673
2674
2683
2685
2648
2691

2692

.

LAKE NAME

HOLLOWAY RESERVOIR
CARO RESERVOIR
BOARDMAN HYDRO POND
ALLEGAN LAKE
BARTON LAKE
BELLEVILLE LAKE
BETSIE LAKE
BRIGHTON LAKE

LAKE CHARLEVOIX
LAKE CHEMUNG
CONSTANTINE RESERVOIR
FORD LAKE

FREMONT LAKE
JORDAN LAKE

KENT LAKE

LAKE MACATAWA
MANISTEE LAKE
MUSKEGON LAKE
PENTWATER LAKE
RANDALL LAKE
ROGERS POND

ROSS RESERVOIR
SANFORD LAKE
THORNAPPLE LAKE
UNION LAKE

WHITE LAKE

MONA LAKE

LONG LAKE

~=mec-e-=FALL VALUES
MEAN MEAN
TOTAL P vIss P
46 (16} 43 ( 15)
29 (10} S4 (19
97 ( 34) 97 t 34)
20 D 31 €11
23 ( 8) 20 D
26 ¢ 9) 37 ( 13)
77 (27 77 (27
31 ¢ 1D 23t @&
91 ( 32) 91 ¢ 32
49 {17 71 .t 25)
71 ( 25) 83 ( 29)
34 ( 12) 29 ( 10)
0ot 0 0o 0)
11 ¢ 4) 11 ¢ &)
S7 t 20} 69 { 24)
9 ¢ 14 ¢ 5)
80 ¢ 28) T4 26)
37 (13 40 ( 14)
69 ( 24) 63 ( 22
6 ( 2) 6 ( 2
74  26) 66 ( 23)
60 ( 21 57 { 20)
86 { 30) 80 ( 28)
sS4 { 19) 46 ( 16)
40 ¢ 14) 26 L 9)
66 ( 23) - 60 (21}
3¢ 1) 3D

14 ¢ 95) 9

MEAN
INORG N
17 € 6
0« 0
69 ( 24)
31 (1D
14 ¢ 5)
200 D
80 ( 28)
34 (12)
83 ( 29)
94 ( 33
40 ( 14}
11 ¢ &)
23 ¢ 8
6 2)
63 ( 22)
3¢ D
77 (2D
54 { 19)
S1 ( 18)
43 ( 15)
86 ( 30)
ST ( 20)
74 (260,
9t 3
26 ¢ 9
66 ( 23)
37 € 13)
46 (16}

500~
MEAN

57

91

29
11
17
36
94
86
29
29
54
69

40

46
60
66
23

63

20
51
37
80
a3
77

(

SEC
20)
1

32y

9
4)
6)
12)
Kk}
30)
9
9)
19)
24)
14)
0)
16
21)
23)
g)
22)
3
Ig)
18
13

15)

2N

ALL VALUES=======n=

MEAN 15-

CHLORA MIN DO
60 ( 21) 63 ( 22)
49 ( 17) S4 (19)

94 ( 33) 97 ( 34)

29 ( 10} 40 ( j&)

14 (% 3¢ D
11 ¢ &) 79 ( 26)
86 ( 30) 94 ( 33)

0o« o 90 ¢ 31)
89 ( 31) 60 ( 21)
46 ( 16) 11 ¢ 2)

30 1 90 ¢« 31
37 (13 23 (&)

9 ¢ 11 ¢ 2)
26 ( 9) 0o« 0

6 ( 2) 36 ( 12)
23 ( 8) 43 (15
80 ( 28) 46 t 16)
69 ( 24) 11 ¢ 2)
31 1 11 ¢ 2)
20 ¢ T 86 ( 30)

77 ¢ 27 51 ( 18)

63 ( 22) 79 ¢ 26)
43 (15 71 (259
40 ( 1o} 49 (17N
34 ( 12) 79 ( 26)
T4 ( 26) 31 € 11)

17 ¢ o) 20 ¢ 1)

66 ( 23) 21 ¢ 9N

INDEX
NO

189

545 -

103
184
431
212
508
357
3le
163

97
123
271

92
403
271
291
184

417

374
249
242
ars
123

239



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

LAKE
cobe

2693
2694
2695
2696
2697
2698

2699

LAKE NAME

ST LOUIS RESERVOIR
CRYSTAL LAKE
HIGGINS LAKE
HOUGHTON LAKE
THOMPSON LAKE

PERE MARQUETTE LAKE

STRAWBERRY LAKE

m===eeceeFALL VALUES=====mena--
MEAN
1SS

MEAN
TOTAL P
17 ¢ 6
89 ( 31
94 { 33)
83 ( 29)
51 ( 18)
63 ( 22)
43 ( 15)

17
89
94
86
49
51

34

(
(

P
6)
31
33)
30
17
18)

12)

MEAN

INORG N
29 ( 10)
89 ( 3
97 ( 34)
91 ( 32)
60 ( 21)
71 ( 25)
49 (17

mccemcceweecALL VALUES-====ce--
500~
MEAN

14
89
97
71
83
49

14

(

(

SEC

5)
3N
34)
25)
29)
17)

26)

MEAN |

CHLORA
83 ( 29)
91 ( 32)
97 ( 34)
71 ( 25)
51 ( 18)
54 (19)
57 ( 20)

15-
MIN

69
36
S1?
79
11
66

27

(
(

Do
24)
12)
20)
26)
2)
23)
9)

-INDEX
NO

229
483
536
«81
305
354

284



APPENDIX B

TRIBUTARY FLOW DATA



LAKE CODE 2673

TOTAL DRAINAGE AREA OF LAKE(SQ MI)

TRIBUTARY

2673A1
2673C1
267301
2673t1
2673F1
267322

487.00
157.00
34.50
73.70
121.00
101.00

SUB~DRAINAGE
AREA (S5Q MI)

ROSS LAKE

JAN

290.00
92.00
25.00
60.00
82.00
31.00

TOTAL DRAINAGE AREA OF LAKE
SUM OF SUB=-DRAINAGE AREAS

TRIBUTARY FLOW INFORMATIUN FOR MICHIGAN

FEB

344,00
108,00
30.00
71.00
96.00
39.00

487400
MAR APR
672.00 746400
212.00 237.00
59.00 66.00
138400 157.00
187.00 211.00
76.00 75.00

MEAN MONTHLY FLOWS AND DAILY FLOWS(CFS)

TRIBUTARY

2673A1

2673C1

MONTH

10
11
12

bt ot Pt
CONOUUEWN= VO O@RNONU S WN -

YEAR MEAN FLOW
12 365,00
12 393.00
72 301.00
13 819.00
73 412.00
13 1105.00
73 642400
73 684,00
713 469,00
73 265400
73 281400
73 166,00
72 113.00
72 122400
72 93.00
73 262400
73 128400
73 354,00
73 205,00
73 219.u0
73 138409
73 80.00
73 86.00
73 58400

DAY

FLOW
535,090

268.00
560400
958,00
484,00
673,00
1090.,00
S3u.00
206400
195.00
2U%.00
166,00

8340V
179400
29706
155,00
215.00
349,00
221.00G
63400
Y- PAVIV]
66.00

MAY
423400
136,00
38400
92.00

126490
31.00

487.00
487.20

DAY

10

28

10

24

NOMALIZED FLOWS(CFS)

JUN

284400
93.00
26400
b4.00U
B&.00
13.00

JuL

260.00
8l.00
23.u0
50.00
66.00
40,00

SUMMARY

FLow

307.00

959.00

366.00

290.00

329.00

86.00

DAY

18

18

AUG

198.00
62400
17.00
42,00
56400
21.00

TOTAL FLOW IN

e/3/15

SEP oCcT NUV
212.00 255.00 300.00
66400 80.00 94,00
18.00 22.00 26,00
44,00 54,00 64.00
60400 72.00 860,00
24400 27.00 30.00

= 4300.00

= 4300.00

TOTAL FLOW OUT

FLOW

301.00

84400

DEC

316.00
99.00
28.00
66.00
89.00
34,00

MEAN

358.15
113.28
31.48
75.12
101.5%2
36.75



TRIBUTARY FLOW INFURMATION FUr MICAIGAN 2/73/75

LAKE CODE 2673 ROSS LAKE

MEAN MONTHLY FLUWS AND UAILY FLOWS(CFS)

TRIBUTARY MONTH YEAR MEAN FLOW o0AY FLOW  OAY FLOW DAY FLOW
267301 10 72 3letiv 29 40400
11 12 34,00
12 72 27.060 2 24400
1 73 710440 6 484,00
2 73 36400 3 B3.0v
3 73 97430 3 43400
4 73 56400 7 59400
5 73 62460 2 95,00 10 82.00
6 73 39,00 3 62,00 4 93.00 18 24400
7 73 22400 23 18400 26 28400
8 73 24400 28 16,00
9 73 lood0 28 1d.u0
2673E1 10 72 77.00 29 112,00
11 72 B3.00
12 72 653400 2 56,00
1 73 172.00 6 118,00
2 73 87400 3 201,00
3 73 232.00 3 10z2.00
4 73 135.00 7 141.00
5 73 150400 2 240,00 10 200.00
6 73 964100 3 154400 4 229.00 16 59,00
7 73 49,060 ¢3 3v.00 28 02.00
8 73 57.00 24 404006
9 73 38,00 28 44,00
2673F 1 10 72 102,00 2y 150,00
11 72 114,60
12 72 B4,00 2 75400
1 73 229400 6 157.00
2 73 115.00 3 268400
3 73 T 309.00 3 136.00
4 73 180400 7 188.00
5 73 . 2uS. 00 4 327,00 v 272.00
6 73 130.00 3 2u7400 4 309.00 18 79400
7 73 65400 23 52400 25 71.00
8 73 7700 e8 54400
9 K 52.00 2k 60,00
261342 10 12 42,90
11 72 40 by
12 72 34490
i 73 BheUU
2 73 4643y
3 73 113400
4 IR} 66,00
5 73 Y ]
6 3 66 L0
7 13 49,00
& 73 37400
9 73 25.00



APPENDIX C

PHYSICAL and CHEMICAL DATA



STORET RETRIEVAL DATE 75/02/v4
2ol3vl
43 48 U0eJ uUB4 3u V0.0
KOSS RESERVUIR

4] MICHIGAN
L1EPALES 211l2ve
S Guls FEET OEPTH
00010 00360 G077 00U94 00490 00410 Guo3Q 00610 00665 00066
DATE TIME DEPTH WATER DO TRANSK CNDUCTVY PH T ALk NUZ2&NU 3 NH3=N PHOS=-TOT PHOS-DIS
FROM OFf TEMP SECCHI FIELY CACU3 N=TOTAL TOTAL
TO DAY FEET CENT MG/L INCHES MICRUMHO SuU : MG/L MG/L MG/L MG/L P MG/L P
72706714 13 35 0000 19.4 10.0 48 494 Be27 193 Vel Ue01UK Vo034 0.015
13 35 001¢ 16.8 6.8 450 800 195 Vel TU 0.070 0.044 0.020
72709720 09 S0 0000 32 595 Te9u 197 Uel00 V.060 0.029 0.018
09 50 0004 1649 Bed 59y 19y 196 Vel00 0.060 0.035 0.020
09 50 0008 18.8 Gotr 595 7.9y 200 Uelll 0.070 0.034 0.019
72/11/14 15 30 0000 39 430 8400 199 Ve300 0.070 0,032 0.020
15 30 0006 4.2 11.6 430 8410 199 Va3l 0.080 0.035 0.022

32217
DATE TIME DERPTH CHLRPHYL
FkoM OF A
TO Day FEET uG/L
72/u6/14 13 35 (G000 19.7J
72709720 69 50 0000 13e20
72711714 15 306 O0uv JeMJ

J vaLUe KNO«N TQ S8£ I[N ERROR

K VALUE KNOWN TO BE LESS
THAN IMDICATED



STORET RETRIEVAL DATE 75/v2/04

00010 003uv
DATE TIME DEPTH WATER Do
FROM OF TEMP
T0 DAY FEET CENT MG/L
72706714 14 00 GOULV 19.1 11.2
l4 00 0006 16.3 7.7
72706720 10 00 v000
10 00 0004 18.5 8.2
72711714 15 45 0000
15 45 0005 3.7 10.8
32217
DATE TIME DEPTH CHLRPHYL
FROM OF A
T0 DAY FEET uG/L
72706714 14 00 0000 16.2J
72709720 10 00 0000 11.34
72711714 15 45 G000 (RN

K VALUE KNOWN TO BE LESS
THAN INDICATED

egu7?
TRANSP
SeCCHI
INCHES
30
3V

29

J VALUE KNOWN TO BE IN ERROR

00094
CNDUCT VY
FLELD
MICROMAHO

529

640
040
500
460

267302
43 48 0U.0 uB4s 3u 00.0

ROSS RESERVOIR

26 MICHIGAN
11EPALES 2111202
5 V0038 FEET DEPTH
00400 00410 00630 00610 00665
rH T ALK NOZ2aNO3 NH3-N PHUS-TOT
CACUL3 N=TOTAL TOTAL
SU MG/L MG/L MG/L MG/L P
8030 199 0.040 0.010K 0.040
7.85 203 Ue200 0.060 04049
B.00 226 Ve450 0.090 0,034
Be1l0 226 Ve450 0.090 0,035

00666
PHOS-DIS

MG/L P
0.020
0.031
0.034

0.022
0.022



APPENDIX D

TRIBUTARY and WASTEWATER
TREATMENT PLANT DATA



STORET RETRIEVAL VATE 75/G2/u4

DATE
FrRUM
T0

72/16/29
Tc/712702
737601706
73762703
713/93/703
73704707
73/u5702
7379571V
737006704
13/v6/14
73/07/723
73701728
73708728
73/09/24

yup iy J0625
TIME DEPTH NUZANO3 TOT KJFEL
OF N=TOTAL N
DAY FEET MO/ L AG6/L
10 40 el 26950
10 noO Uel96 0630
10 00 Uebtl VeblU
Jy9 00 Ue32u let30
10 30 Je2%0 Vedul
ug 3o Ue2?20 UebSu

Je350 le70u
13 00 Jel13 0e7%0
13 00 Goetal levuu
U S50 J.087 Ueh20
12 10 U011l 0.HAR0
10 00 Vel3R Ve 70
10 30 Jelau Del3y

uiblu
Niri13=N
10T AL

M ) / L

5 -294

Seul22

UelbJ
el
Me063
vel3n
JeULS
UeU29
Ce370
CeUba
UQUJ‘O
Jeush
velUb
veU3l

guolit
PH0S5-DIsS
Or AU
MG/L P

veull
Vell7
el
Ve02U
Geuld
veUlh
UeGlU
Oeul?
UeU1S
D23
UelUB
Qev2d
Jel031
LGeuld

2a7T3A1 LS2nT7T3A1
43 53 JUU uvnd 13 306U
TO0BACCU RIVER
Zh HGLaLwlin Cu
U/=0U55 LaKt (RrREeScrRvUlk)
oL iuDEN RU grRUG
lleraLed 2111204
4 Vo000 FEET DEPTH

UGb69
FHOS>=-TUT

MG/L P

Vel&h
UeU356
Vel@y
JeU IS
Ved4uy
Vel
Deubdu
JelUbY
Ve 7o
velob
VeUuS
0eu70
UelUYs
Vevé>



STIReET RETRIEVAL JAIE 75/02/u4
26131] LS2617331
+3 9] 33UV uB4 32 3u.u
oLAaln CreEK

2n olLadwln Cu
I/R0USS LAKE (KRESERVOILIR)
UALE RU ALnG P
11zZPALES 2111204
& Uuo0 FEET DEPTH
VU633V vdnes Uvely ouebrl Oubb>
Dafe - TIME DEPTH NO2aNOJS TOT KUEL NA 3=k FAUS=DILS  PHUS=TUT
FrUM OF N=10TAL N fUTAL ur Iy )
Tu JAY  FEeT MG/L MG/L M/ L MG/L © mMG/s/L ¥

72719729 10 ©¢5 velS0 2e230 Je24l UeUUY VeldlY

72/12/702 vg &5 TR 2elUD WelU63 Ve 00BN Veull

7379170 09 30 Jeoll0 1,320 (i euYy Vedl9 veu2l

73/ve/03 v9 20 Celb2 1e284U Jelb6 JelUH Gel2v

73703703 v9 30 Vel 1e030 NelYs JelUY Devly

13/654/07 o8 0 Veull 1e40G0 Veluu JeUSK JeVUlS

73762702 12 le 6350 lelu Jeuc? JeUlU UeUSH

73765710 18 30 Vel7n 1.260 Uel34 Vel la UeudU

73/706/G4 Leldly 1e540 el 3% D.010 UVeuas

13706718 us 20 Jeo2du 1e320 JeUY4 DedSH UGal9D

73707723 13 16 Ue010K Ueh0 Uau26 Ue0uUDK UeUdd

13/01/728 08 30 Veclal 2420uU GelTu UeU37 La.luv

73708728 Uy 30 v.0273 900 Vel e 7 velad

73709724 10 00 Uel44 Ue 750 JeZ3U Vel5y

K VAalLue KNOWN §TO RE
LESS THAN [NDICATED



STORET RETKIEVAL

VATE
FROM
TO

72710729
127127072
73/61/70A
73702703
73703703
13704707
13/765702
73705710
13/05/04«
13/06/1n
73701723
13707728
713/0n8/24
T3/99/724

L9
L9
09
09
09
0
11
i8
15
UH
14
ug
U9
13

55
05
45
25
a0
40
10
4
10
10
00
5V
40
30

DATE 75/0u2/u4

vi6e3Y

TIMg bePTA NO2&NU3
OF
uay

N=TUTAL

FEET MG/L

Jet10
veldid
el 3
JeD3V
Ue399
Uelby
GaT10
V] .3‘.’)7
Ue378
Ve 010K
UelDV
Ue22V
Ue260

K VALUE Ke0wWh TO e
LESS Trian InolCaTby

03625
Tul /RJEL

I

MG/

1.0uU0
Ueldu
UeB1U
2e 200
Ue57U
Ge”RU
| R,
le60U
UerbY
Vel20
0.080
0700
Uebau
UeZGU

viselu
N 3=in
ToTaL
MG/

VelUt4
JelU3Y
Vel
\10231
Jelub
00036
Jel/
Geulds
Jel0S
UeU3b
Deul7
Ue026
vell7
Jeu 3y

o6l
PrOs=015
URT A
ao/sL P

Jel4au
Vs l) 34
Jel 3
Jelba
0e035
UelZ2a
CtevlS
06032
Doty
Deud2
Je0uUSK
Jeldd
Jela?/
velll

Zoli3Cl Ls2673C1
43 52 UlLey 084 32 UV
> =#x T0OBACCU wIvek
2h vbLavunIn CO
T/7R055 LAKE (REServOlx)
OROUT RL XIRNOG
1LIErALES 21112v4
4 VOUO FEET DEPTH

0u66>
PHUS=-TOT

MG/L P

\).L'b:
Vet 7
Vel/ly
VelbS
JeUSS
VelbU
UelIU
UeUBY
VelUs
0.050
vuelog
Velub
Veld0



STORET KETRIEVAL VATE 757¢274u¢6
¢n 1301 LaZel 30l
43 54 30.u Unsd 31 30.U
wif{plte 8w TUO8ACCuU xIVER
26 wLApw i CO
T/kUSS LAkt (RESERVUIK)
MCCULLOULH <D Rinb

11EPALES 21112vu4
< 0000 FEET DEPTH
Jufb3u V0625 vOBly 99671 Uubb>
DaTe  TIME DERPTH nNUZANO S TOT KutEl NA 3=N PHUS=0I5 PrOsS=TUT
FruUM OF w=ToTaL . N FTuTasL urTAU
T0 DAY FEET MG/L M/l ML mG/L P Mu/L ¢
72719729 10 15 Coecrert 2850 Jelty JeUY Uevuz2
72712702 v9 15 Jea2) (e 3KR0 Delica GeUUSN UeD0Y
73/7uc703 U9 30 (i e 49V 1.200 Uelbu UsU 38 Uells
73703703 v9 K0 vebU0 De 790 Ueu9? vellb Ue055
73/04/07 08 50 VU306V o VeTal Ue0Cb veul?l VeU 35
73745702 1v Q0 0e350 1.100 De27 DelGlH JeU6U
73705710 17 59 ie24v lelov uelGl7 Vel 13 Geuns
737ub/us 16 Q0 Uely UaIHy 1e 154 Geldl?Z veu75
713706718 07 S0 U294 e 3AY Celill Geule Ueuclu
T3/7¢9l/723 11 10 v.0lun JellU Jevle U e UUSK vell3s
73701723 08 S5 CelbU Geldle velU7 Veulh
73/08728 09 S0 Je315 Ue29v Jeil3 e 05K Devd>
73709723 13 00 U300 Vel Jelidy beulv veUZu

K VabLUE nivdwn TO be
LESS THanN INDICATEU



STORET RETRIEVAL DATE 75702704
2AT3E] L>2673E1]
43 55 300 uB4 31 V0.0
N B8R TOBACCU RIVER
6 oLavwin €O
1/RUSS LAKE (RESEKVOiK)
CALHOUN RD AINO

11EPALES 2111204
“ 0000 FEET ODEPTH
06630 00625 uu6bly 056171 ue65
DATE . TIME DEPTH NO2ANO3 TOT KJUEL NH.3=N PHUS=D1IS PHUS=-TOT
FROM OF N=-TOTAL N TOTAL ORTHO
TO VAY FEET MG/L MG/L MG/L MmG/L P MO/ZL ¥
72712702 U9 20 vell7? Vo480 76033 Geb U8 0012
73701706 10 03 U200 0.065 vel27 UelUT ve012
737602703 09 40 G.280 1.890 Gel78B Jel12 0eU50
73703703 10 00 Ue23U UeSal VelBU U013 Ve U445
713704707 09 10 Uelal Ue5H0 va019 0.005K 0e020
73/u5/10 19 08 UelBy 070 Jelle Vel06 Jelay
73700703 14 20 Ve360 le320 e300 vedld VelU&Y
73706718 07 40 Je.060 Ve 360 Velids Ue 005K Ueulb
13/67/723 15 20 Us01luK 0.660 D.016 0e005K Vel 35
73701728 08 5% GeUBS 1.330 J.052 0«005K 0e020
73/08/728 1u 00 vellY 0 e5K0 Ve0UB 0e006 VeUlo
73709728 12 30 Va0069 Vel2U JeUY Ve0UB Vet 15

K VALUE KNOvin TU B8BE
LESS THAN INDICATEU



STORET RETRIEVAL DATE 75/02/us
) ' 2oT3F1 LS26T3F i
43 55 30.U UHa 29 3040
CEtuak KIVex
2h GLADWIN CO
1/:055 LARKE (RESERVUIR)
HOwARD RD A{NG

11ErAaLES 2111204
4 V000 FEET DEPTH
UIB3UY J0625 tubliu 0¢n7i UuebS
DATE -TIME DEPTH NO2ANO3 TOl KJEL iNH 3=-N rHOS~DIS  PHOS-TUT
FROM OF N=TUTAL N TuTaL URTHU
T0 DAY FEET MG/L MG/L MG/L MG/L P Mo/L P
72710729 11 15 Lel63 1.800 Uel94 UeOlu eu27
72712702 1lv 30 Vell? 0,420 JeU23 Vella vel2Y
73701706 10 30 Ue33U 1.03v Gells Jella VeG33
73702703 09 45 Y- Y 446900 Je105 Uel1l4 VeUDs
73703703 11 00 Ue29H0 Ue310 Uel56 Ueull Veu25
T3/va/707 10 30 Ve l9n Uen30 UeUDY Ue009 vel 30
713/65/702 17 30 04350 1.200 04040 GeuUT78
73705710 17 30 veBiu JeH90 o680 Qeu0y UeU3s
137067064 0e5H20 1¢310 e300 DeUlb VeldV
73/766/18 U9 35 UVed92 09500 Ve 37 Ue017 UGeU35
73/701/28 10 30 UelBH 0e4b0 NaU20 0.017 J.U35
73708/28 10 30 Ue075 0e23v }e023 JevulS Vel&4U
73709724 11 00 JeluH Ve l9u UVela4s JeU3u JeU30

K VALUE KNOwWN TO St
LESS Toan inolCATED



STORET RETRIEVAL DaTe 75/02/G4

Ctue3u
DATE TIME DEPTH wOZ2aN03
FROM OF N=TUTAL
Tu DAY  FEET MG/L
727lv/729 11 S0 V.15
72712702 10 15 VelHa
73701706 10 30 04320
73702703 09 85 JelY™
73703703 10 20 0e210
73704707 09 30 Uael160
73705702 11 20 Ue34U
T3/uS571v 18 )0 04799
73766703 .14 9%v Ve33U
737u6/18 U7 30 VeUZ26
73/07723 1C 15 Je010K
T3/61/728 U9 (U CellZY
737038728 10 40 Jel(1l3
73709/¢26 12 00 UelOla
K VALUE KiNUWN TO B

LESS THaN INOICATED

00625
ToT KJEL

N

MG/L

Ua90U
0eR6U
OPTS.Y
Ue3H0
J.?qt‘
le7v
lel7v
0.‘*‘)”
UVetsYu
(edu
Jebhy
Je LDV

UelOONR

un6blu
NH3=N -
TUT AL

/L

Ved75
Geuby
Uel3b
Je 35
'\).0‘02
JeU20
velUll
JeI2
UQU‘JU
Jeul7
veZl
JeUl3
vellvu

gubrl
FHOS=-D1S
UR THO
MH/L P

JeOULK
Ce 005K
0e006
VeUDDK
JelUT
boOUbK
Qeuld
UeUUDK
VeULR
velO7
Jet0OK
UeUUSK
UeQU5K
UOUOO

2013F2 Lo2673F2
43 55 30U 034 3u 30.u
CEVAR RIVEK
26 GLADWIN CU
T/7r0SS LAante (RESERVOIR)
wILLFURD RO XING
L1EPALES 2111204
4 VU000 FEET DEPTH
Jubb>
PROS=-TUT

Mo/l P

UeU13
Ve
Ve020
Je015
0001‘3
Jeul2s
Jed 3o
UQUID
UeU&S
OeUls
Qevay
VeUlu
Qevuld
vellu



STORET RETRIEVAL DATE 79/02/ué4
’ 2073F1 Ls2673F i
43 55 3U.U UH4 29 30.0
CEUAR KRIVEK
26 oLADWIN CO
1/7=055 LAKE (RESERVUIR)
HOwARD RD X {NG

11ERPALES 2111204
4 V000 FLET DEPTH
) (VR XT) 20625 Gublu 00n7l Vuo6S
DATE TIME DEPTH NOZ2ANOJ Tol KJEL WH3=N FHOS~DIS  PHOS=-TUI
FROM OF N=TUTAL N TUuTAL URTHU
T0 LAY  FEET MG/L MG/L MG/L MG/L P MoL/L P

72710729 11 15 Uelh3 1.8G0 Uel94 CeOlU 0eu27
72712702 1v 30 Uell? 0.420 Jel23 Vella Uel25
73701706 10 30 Ue330 1.03v Gells Jella 0e0G33
7370¢703 U9 45 Ve252 44600 Je105 UeUl4 UeU5S
73703703 11 00 0e250 0e310 UelUSH JeUIl] Oeu2s
T3/vse/07 10 30 OelYs Uen30 UeUBY Ve009 Vel 3
137465702 17 30 0,350 1230 0048 0.UT78
73/05/710 17 30 VeB3Iu 669V G680 Qevu0y Vel 3
13/706/G4 0520 1e3R0 Ue 350 De0 15 UeldV
73/06/718 49 35 Ved92 09200 veUl37 VeD17 Ue035
137017723 12 40 Vel2H VebHS Jeo11 0+« 005K Velas
23701725 10 30 Velian 0e4a0 Yeu2y 0017 TR
737/708/28 10 30 0.07% 0.230 J.023 devly Veli4y
73709728 11 00 Je0uA Ue 190 Uelas JeU30 VeU30

K VALUE KNOWN TU st
LESS THan INUICATED



STORET RETRIEVAL DaATE 79/792/04
2613F2 Lo2o73Fe
43 59 sU.0 0434 3u 30e.u
CEUAKR RIVER
26 OLADWIN CO
T/70USS Lane (RESERVOIR)
M ILLFURD RO XING

11ErPALES 2111204
4 Uv00 FEET DEPTH
tue3v 00625 uny6blu gub/ll Juobobs
DATE TIME DEPTH NO2ANO3 TOT KJEL NH3=N FHOS=01S  PROS=-TUT
FROM OF N=TOTAL N TOTaL URTHO
TO VDAY FEET MG/ZL MG/L Miz/L AL/L P Mu/sL ¥
72/1u/29 11 S0 U.150 Ue90U Ved75 Je0USK UelUll
72712702 10 15 VelBG UeR60 teubU Ce00G5K VeUUS
73761706 10 30 Je320 Vettdtd Uel3b D006 Vel20
13/v2/7Q03 09 55 JelYH Ue3HU ve0 35 UeUUDK 0015
73703703 10 20 0.210 Je2al Jeu5e JeluUT GeUlbH
713/04/707 U9 39 Uelbl les 7y JeCauz Ve QUSK Qe.u2s
73705702 11 20 Ue34y lel7v Je020 Jeula Vet 3D
T3/70571v 18 10 347990 Jetthu bel11 UeUUbK UeUl>
73/66/703 14 2v Ue33U VetV Jeuv2 VvellH Veud>d
73706718 U7 30 VeU26€ Ue4u Vel IY UelO7 Uello
713/7067/723 1C 15 Je01l0K VebhU Jeul7 Je0OK Qeua(
T3/01728 U9 (U Cel2Y le2Uv vetl21 JeYUDK VeUlu
73/068/28 10 40 Je013 Jeldu Del1L3 Ve Q05K Uevil
737409/26 12 00 Vel la Uelvon vellu Vetlon Vellu

K VALUE KiNnOwN TO BC
LESS THaN INGICATED



STORET RETRIEVAL DATE 75/02/u4

DATE
FROM
TO

73701731
73702728
CP(T)~
13/702/28
73704702
cP(T) -
73704702
73704730
CP(T)~
73/04730
73705/ 30
CP(T) -
73705730
73707705
CP(T)~-
73701705
13707731
CP(T)-
73797731
73708731
CP(T) -
73708731
73709730
CP(T)-
73709730
73710731
CP(T)~-
73710731
73711729
crP(T) -
73/11/729
73712731
cP(T)~
73712731
Ta/01/31
cP(T)~
Tasul/ 31

0063V

TIME DEPTH NOZ2&NO3

Of
bay

08

i6
08

16
08

16
08

16
08

16
07

le
V8

16
08

lo
(")

15
us

1o
or

16
v8

ib

FEET

00

00
00

00
00
00
00

00
00

00
G0

0o
00

00
ov

00
00

00

00

ou
00

00
00

[av

n=TOTAL
MG/L

1.160

0.760

1.520

l.485

Ue860

0.260

0,360

Velsdd

Qe

00625

TOT KJEL

N

MG/L

11.500

14,940

9.950

11.300

d¢600

10.50v

9900

Ll1.200

114500

11.500

17.500

12.54v

HeRJU
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