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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 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 [§303(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.



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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WATERFORD IMPOUNDMENT-TICHIGAN LAKE
STORET NO. 5559

I. CONCLUSIONS
A. Trophic Condition:

Survey data and the records of others show that the Tichigan
Lake basin and the rest of the Waterford Impoundment are highly
eutrophic waters.

B. Rate-Limiting Nutrient:

The algal assay results show that the composited assay sample
was nitrogen limited. The lake data show nitrogen limitation
at all sampling times in Tichigan Lake and in the Widespread.

C. Nutrient Controllability:

1. Point sources--During the sampling year, the Waterford
Impoundment-Tichigan Lake system received a phosphorus load at a
rate far in excess of that proposed by Vollenweider (in press) as
"dangerous"; i.e., a eutrophic rate (see page 17). Of this load,
it is calculated that the communities of Waukesha and Mukwonago
contributed nearly 84%.

In the following table, the total phosphorus loading rates that
can be achieved by specified levels of phosphorus removal at Waukesha
and Mukwonago are shown and compared to Vollenweider's suggested

loading rates.



Total P Loadlgg

% P Removal 1bs/acre/yr g/me/yr
Existing 183.0 20.51
50 106.5 11.94
70 75.9 8.51
80 60.6 6.79
90 45.3 5.07
100 30.0 3.36
Vollenweider:
"Dangerous" (eutrophic rate) 1.16
"Permissible" (oligotrophic rate) 0.58

It will be noted that none of the removal options would
reduce the phosphorus loading rate to an acceptable level, if
it is assumed that all of the phosphorus from the indicated
point sources reaches the water body. Note that the non-point
source load attributed to the Fox River provided a loading rate
of 28 1bs P/lake acre/yr or 3.14 g/m2/yr, and thus non-point
source loading rates alone would exceed the "dangerous" rate.

The Wisconsin Department of Natural Resources is now re-
quiring phosphorus control at all of the municipal point sources
in the Fox (I1linois) River basin. It would be expected that
such control would at least result in a reduction in the inci-
dence of nuisance algal blooms in the Waterford Impoundment-
Tichigan Lake complex. However, since only 8% of the complex

area is more than 20 feet deep (Poff, et al., 1970), rooted

aquatic vegetation probably will continue to be a problem.



2, Non-point sources (see page 17)--It is estimated that
non-point sources contributed about 16% of the total phosphorus
load during the sampling year. Nutrient loads in the tributaries
of other study lakes in the Fox (I11inois) River drainage were
not determined, but the Fox River phosphorus export estimated
using the dolomitic mean (see page 13) compares quite well to
exports measured in other stream systems in Wisconsin.

The very high phosphorus export of the Fox River measured
at station A-4 in Waukesha is believed to be due to the contri-
butions of three point sources beyond the 25-mile Timit of the

Survey.



II. INTRODUCTION

The Waterford Impoundment-Tichigan Lake complex was formed by the im-
poundment of the Fox (I11inois) River at the Village of Waterford. The
rise in water level due to the 8-foot-head dam submerged the outlet of natur-
ally occurring Tichigan Lake, and the lake basin is now broadly joined with
the rest of the system.

The complex now includes three more or less distinct parts: (1) The
Tichigan Lake basin--268 acres, maximum depth 63 (68?*) feet; (2) the "Wide-
spread" (of the Fox River)--623 acres, maximum depth ca. 5 feet; and (3)
Buena Lake--241 acres, maximum depth 8 feet. The approximate 1imits of the
three parts are indicated by the dotted lines on the map (page vi).

Apparently, the Widespread and the lake basin are now considered to be
"Tichigan Lake" (several publications state that the area of the lake is 891
acres; i.e., the sum of the two areas; and Buena Lake is listed separately).
However, this report is concerned with the entire complex, although it is
noted that lake sampling was limited to the Tichigan basin and the Widespread,

Although the Waterford dam was originally constructed to provide for
flood control and low-flow augmentation, reportedly the structure is no
longer capable of water level regulation. Present uses of the impoundrent
are recreational and include swimming, boating, and fishing. Game fish

present are northern pike, walleyes, largemouth bass, white bass, channel

* Survey limnologists reported sampling at depths of 64 and 65 feet and a
total depth of 68 feet.



catfish, and panfish. Reportedly, the system provides one of the most
versatile warmwater fisheries in southeastern Wisconsin, although carp
are abundant and cause management problems (Poff, et al., 1970).

Except for the Tichigan basin, public access is good; public access

to Tichigan is afforded only by way of the navigable former lake outlet

(Poff and Threinen, 1961).



I11. LAKE AND DRAINAGE BASIN CHARACTERISTICS
A. Lake Morphometry*:
1. Surface area: 1,133 acres.
2. Mean depth: 6.3 feet.
3. Maximum depth: 63 feet.
4. Volume: 7,113 acre/feet.
5. Mean hydraulic retention time:

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

1. Tributaries -
Name
Fox River
Mukwonago River**

Minor tributaries &
immediate drainage -

Totals
2. QOutlet -

Fox River

C. Precipitation+++:

1. Year of sampling: 38.7 inches,

2. Mean annual: 31.5 inches.

* Poff, et al., 1970.
t+ Drainage areas are accurate within +0.5%;

19 days.

Drainage areaJr Mean f1ow+

334.0 mi®  179.2 cfs
(80.0 mi%)  (48.0 cfs)
20.2 mil 1.2 cfs
354.2 mi2  190.4 cfs
166.0 mi2tt 1904 cfs

mean daily flows are accurate

within *40%; mean monthly flows are accurate within +35%; and normalized

monthly flows are accurate within x35%,
** Included in Fox River area and flow.
+t Includes area of lake.

t1t1+ See Working Paper No. 1. "Survey Methods".



IV. LAKE WATER QUALITY SUMMARY

Tichigan Lake and the Widespread were sampled three times during
the open-water season of 1972. Each time, samples for physical and
chemical parameters were collected from one or more depths at one sta-
tion on the lake and one on the Widespread (see map, page vi). During
each visit, a single depth-integrated (15 feet or near bottom to surface)
sample was composited from the two stations for phytoplankton identifi-
cation and enumeration; and during the last 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
chlorophyll a analysis. Maximum depths sampled were 65 feet at station 1
and 4 feet at station 2.

The results obtained are presented in full in Appendix B, and the
data for the fall sampling are summarized below. Note, however, the
Secchi disc summary is based on all values. A comparison of the data
obtained at the two stations during the November sampling, when Tichigan
Lake was well mixed, demonstrates that there were significant differences
in all parameters except for the phosphorus species. Similar differences
are evident in surface samples taken in June and in August. Water quali-
ty in the Widespread obviously reflects the quality of the incoming Fox
River, but Tichigan Lake apparently is much less affected. Possibly
ground water recharge is a more important factor in the quality of the

lake.



In any case, separate summaries of the fall data are presented below

for the two stations.
other sampling times, refer to Appendix B.

A.

Physical and chemical characteristics:

1. Tichigan Lake -

Parameter Minimum

Temperature (Cent.) 7.6
Dissolved oxygen (mg/1) 10.2
Conductivity (umhos) 560

pH (units) 8.4
Alkalinity (mg/1) 148
Total P (mg/1) 0.226
Dissolved P (mg/1) 0.187
NO, + NO, (mg/1) 0.190
Am%on1a %mg 0.540
Secchi disc (inches) 33

2. The Widespread -

Parameter Minimum
Temperature (Cent.) 6.3
Dissoived oxygen (mg/1) 8.9
Conduc:zivity (umhos) 750
pH (units) 7.6
Alkalinity (mg/1) 284
Total P (mg/1) 0.236
Dissolved P (mg/1) 0.202
NO, + NO, (mg/1) 1.090
Anﬁon1a ?mg 0.090

Secchi disc (inches) 12

FALL VALUES

(11/10/72)
Mean Median

1.7 7.7

10.7 10.6
565 560

8.5 8.5
169 166

0.247 0.255

0.193 0.190

0.202 0.200

0.565 0.550
ALL VALUES

35 35
Mean Median

6.3 6.3

8.9 3.9
750 750

7.6 7.6
292 292

0.245 0.245

0.204 0.204

1.140 1.140

0.095 0.095
ALL VALUES

12 12

For differences in the various parameters at the

Maxirnum

7.7
11.1
580
8.5
192
0.259
0.208
0.230
0.650

36

Maximum

6.3
8.9
750
7.6
300
0.254
0.206
1.190
0.100

12



B.

Biological characteristics:

1.

Phytoplankton -

Sampling

Date

06/21/72

08/17/72

11/10/72

Dominant
Genera

Wy —
- L ] L] L[] -

B Wh —
. « o o

G wWwno —
L] L] L]

Stichococcus
Cyclotella
Navicula
Nitzschia
Synedra
Other genera

Total

Cyclotella
Synedra
Qocystis
Dinobryon
Scenedesmus
Other genera

Total

Cyclotella
Stephanodiscus
Fragilaria
Phacus
Navicula

Other genera

Total

Number
per ml

5,217
2,645
906
47
435

2,500

12,174

4,529
870
761
688
434

2,464

9,746

213
152
90
72
65
258

850
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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)
06/21/72 01 (Tichigan Lake) 15.4

02 (Widespread) 107.1
08/17/72 01 12.1

02 28.9
11/10/72 01 79.9

02 24.7

C. Limiting Nutrient Study:

1. Autoclaved, filtered, and nutrient spiked -

Ortho P Inorganic N Maximum yield
Spike (mg/1) Conc. (mg/1) Conc. (mg/1)  (mg/1-dry wt.)
Control 0.126 0.890 22.7
0.006 P 0.132 0.890 22.5
0.012 P 0.138 0.890 22.5
0.024 P 0.150 0.890 22.5
0.060 P 0.186 0.890 22.0
0.060 P + 10.0 N 0.186 10.890 95.7
10.0 N 0.126 10.890 69.3

2. Discussion -

The control yield of the assay alga, Selenastrum capri-

cornutum, indicates that the potential primary productivity
was at a very high level at the time the composite sample
was collected.

The assay also shows that the sample was nitrogen 1imited.

Note that the addition of increments of phosphorus did not
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result in an increase in yield, but the addition of only nitro-

gen or nitrogen with phosphorus resulted in significantly

greater yields than the control yield.

The data obtained at the two stations also indicate nitro-
gen limitation at the other sampling times as well,
D. Trophic Condition:

Survey data and the records of others show that the entire
Waterford complex is highly eutrophic.

Of the 46 Wisconsin water bodies studied, none had a higher
mean total phosphorus, none had a higher mean inorganic nitrogen,
only one had more mean chlorophyll a, and only two lakes had a

higher algal assay control yield.
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V. NUTRIENT LOADINGS
(See Appendix C for data)

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

Through an interagency agreement, stream flow estimates for the year
of sampling and a "normalized" or average year for the Fox River sites
nearest the lake and the mean Mukwonago River flow were provided by the
Wisconsin District Office of the U.S. Geological Survey.

In this report, nutrient loads in the Fox and Mukwonago rivers were
calculated using mean concentrations and mean flows. Nutrient loadings
for unsampled "minor tributaries and immediate drainage" ("ZZ" of U.S.G.S.)
were estimated by determining the nutrient loads, in 1bs/m12/year, in the
Mukwonago River at station B-2 and multiplying by the ZZ area in miz.

The operator of the Waukesha wastewater treatment plant provided
monthly effluent samples and corresponding flow data. The Village of
Mukwonago declined participation in the Survey, and loads from there
were estimated using nutrient and flow data obtained by the Department
of Natural Resources in August, 1970 (McKersie, et al., 1972).

Three other municipalities--Brookfield, Pewaukee, and Sussex--are

located upstream from the Waterford-Tichigan system beyond the 25-mile
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1imit of the Survey*. While nutrient loads from these sources are not
included in the following tables, they are evident in the nutrient export
loads of the Fox River at station A-4 in Waukesha (see page 17).

In the following loading tables, all of the nutrient loads measured
at Waukesha and estimated for Mukwonago are assumed to have reached the
Waterford complex during the sampling year. However, the amount of
effluent phosphorus measured at the Waukesha STP alone exceeded that
measured at the Fox River at the inlet station (A-2); and the areal or
non=-point phosphorus load indicated for the Fox River was calculated
with mean flows and the regional dolomitic mean total phosphorus con-
centration as determined by the Department of Natural Resources (Poff,
et al., 1970; page 7).

The nitrogen load attributed to the Fox River is the amount measured
at station A-2 minus the loads attributed to the Waukesha and Mukwonago
treatment plants.

A. Waste Sources:

1. Known municipal -

Pop. Mean Receiving
Name Served** Treatment Flow (mgd) Water
Waukesha 40,258 Trickling 10.080 Fox River
filter
Mukwonago 2,367 Trickling 0.156*** Mukwonago River
filter

* See Working Paper No. 1.
** 1970 Census.
*** McKersie, et al., 1972.
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2. Industrial* - Only two industries of nutrient significance
are located in the drainage. One of these, the Mammoth
Springs Canning Corporation, disposes of wastes by a lagoon-
spray irrigation system with no discharge; the other is a
small ice-cream factory, Keystone Farms, with a septic tank-
stabilization pond system discharging to Pebble Creek about

35 streanm miles upstream from Tichigan Lake.

* McKersie, et al., 1972.



B. Annual Total Phosphorus Loading - Average Year:

1. Inputs -
1bs P/ % of
Source yr _ total
a. Tributaries (non-point load) -
Fox River 31,750 15.3
b. Minor tributaries & immediate
drainage (non-point load) - 1,680 0.8
c. Known municipal -
Waukesha 166,260 80.2
Mukwonago 7,130 3.4
d. Septic tanks* - 350 0.2
e. Industrial - Unknown ? -
f. Direct precipitation** - 180 0.1
Total 207,350 100.0
2. Outputs -
Lake outlet - Fox River 120,690

3. Net annual P accumulation - 86,660 pounds

* Estimated 550 dwellings and 2 parks on lakeshore; see Working Paper
No. 1.
** See Working Paper No. 1,
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C. Annual Total Nitrogen Loading - Average Year:

1. Inputs -
1bs N/ % of
Source yr___ total
a. Tributaries (non-point load) -
Fox River 514,080 55.7
b, Minor tributaries & immediate
drainage (non-point load) - 42,370 4.6
c. Known municipal -
Waukesha 330,140 35.8
Mukwonago 11,740 1.3
d. Septic tanks* - 13,080 1.4
e. Industrial - Unknown ? -
f. Direct precipitation** - 10,920 1.2
Total 922,330 100.0
2. Outputs -
Lake outlet - Fox River 835,860

3. Net annual N accumulation - 86,470 pounds

* Estimated 550 dwellings and 2 parks on Takeshore; see Working Paper
No. 1.

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

Tributary 1bs P/miZ/yr  1bs N/mi’/yr
Fox River at A-2* 95 1,539
Fox River at Waukesha**

(station A-4 above STP) 304 2,709
Mukwonago River 76 1,926

E. 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 dligotrophic
if morphometry permitted. A mesotrophic rate would be considered

one between "dangerous" and "permissible".

Total Phosphorus Total Nitrogen
Units Total Accumulated Total Accumulated
1bs/acre/yr 183.0 76.5 814.1 76.3
grams/mé/yr 20.51 8.57 91.2 8.6

Vo]1enwe1der loading rates for phosphorus
(g/mé/yr) based on mean depth and mean
hydraulic retention time of Waterford-
Tichiocan Lake:

"Dangerous" (eutrophic rate) 1.16
"Permissible" (oligotrophic rate) 0.58

* Dolomitic mean x A-2 flow.

** Nine-year mean flow at U.S.G.S. gage (Anonymous, 1974; page 151) x A-4
concentrations,
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VII. APPENDICES

APPENDIX A

TRIBUTARY FLOW DATA



TRIBUTARY FLOW INFORMATION FOR WISCONSIN 9730774
LAKE CODE 5559 TICHIGAN LAKE

TOTAL DRAINAGE AREA OF LAKE 356.00

SUB-DRAINAGE NORMALIZED FLOWS
TRIBUTARY AREA JAN FEB MAR APR MAY JUN JUL AUG SEP ocr NOV DEC MEAN
5559A1 356.00 160.70 160.90 552.90 372.00 241.30 181.00 110.60 844,40 86450 110.50 130.70 110.60 190.39
5559A2 334.00 130,00 150.00 5S520.00 350.00 230.00 170.00 100,00 78.00 80.00 110,00 120.00 110.00 179.23
565922 22.00 6.40 8.80 32.00 26.00 19.00 11.00 6.10 3.80 4,40 S.80 4,70 5.80 11.17
SUMMARY
TOTAL DRAINAGE AREA OF LAKE = 356.00 TOTAL FLOW IN = 2281.80
SUM OF SUB=DRAINAGE AREAS = 356.00 TOTAL FLOW OUP = 2282.10

MEAN MONTHLY FLOWS AND DAILY FLOWS

TRIBUTARY MONTH YEAR MEAN FLOW DAY FLOW DAY FLOW DAY FLOW
5559A1 9 72 860.00 23 1900,00
10 72 650.00 23 760.00
11 T2 430.00
12 12 210.00 &4 240,00 18 1R0.00
1 73 510.00
2 73 350.00 11 390.00
3 73 670,00 6 760,00
4 73 1300.00 16 1500.00 20 990.00
S 73 810.00 10 950,00 246 540.00
6 73 460,00 25 320.00
7 T3 170.00 12 170.00
8 73 100.00 26 91.00
S659A2 9 72 810.00 23 1800.00
10 72 610.00 23 710.00
11 72 ©00.00
12 72 200.00 1 260,00 18 170.00
1 73 %80.00
2 73 330.00 11 360.00
3 73 630.00 6 720.00
4 73 1200.00 8 490.00 20 920.00
S 73 770.00 10 900.00 24 S10.00
6 73 410.00 25 300.00
7 73 160,00 12 160,00
8 73 97.00 26 85.00
555922 9 72 84.00 23 280.00
10 72 43.00 23 60,00
11 72 25,00
12 72 10.00 1 15.00 4 12.00 18 10.00
1 73 34,00
? 73 20,00 11 21.00
3 73 68,00 6 54.00
4 73 86.00 8 35.00 16 100.00 20 68.00
S 73 68.00 10 76.00 24 44,00
6 73 28,00 25 20,00
7 73 9.10 12 9.40
8 73 2480 26 6.10



APPENDIX B

PHYSICAL and CHEMICAL DATA



STORET RETRIEVAL DATE 74/09/30
555901
42 49 00,0 088 12 30.0
TICHIGAN LAKE

SS WISCONSIN
11EPALES 2111202
S 0068 FEET DEPTH
00010 00300 00077 00094 00400 00410 00630 00610 00665 00666
DATE TIME DEPTH WATER DO TRANSP CNDUCTVY PH T ALK NO2&NO3 NH3-N PHOS-TOT PHOS-DIS
FROM OF TEMP SECCHI FIELD CACOJ N-TOTAL TOTAL
T0 DAY FEET CENT MG/L INCHES MICROMHO su MG/L MG/L MG/L MG/L P MG/L P
72706721 16 00 0000 18.0 12.0 36 S00 9.10 194 0.020 0.030 0.279 0.203
16 00 0020 15.6 1.2 525 8.50 198 0.040 0.540 0.299 0.263
16 00 0040 7.3 0.4 545 7.60 195 0.100 24300 0.610 0,540
. 16 00 0060 5.3 0.0 650 7.10 250 0.030 8.400 1.480 l.410
72/0R/717 07 SO0 0000 i3 S35 8.98 163 0.100 0.110 0.150 0.077
07 S0 0004 23.6 10.0 520 8.95 163 0.100 0.090 0.146 0.081
07 S0 001S 20.0 3.2 S70 8.60 183 0.110 0.250 0.165 0.155
07 S0 0025 17.0 0.0 600 8.13 190 0.140 1.100 0.342 0.30S
07 SO0 0030 11.4 0.0 625 7.60 222 0.090 20940 0.756 0.658
07 SO0 0045 8.3 0.0 6S0 7.35 232 0.100 4,440 0.886 0.816
07 SO0 00SS 7.2 0.0 690 T.22 242 0.130 S.580 1.070 1.030
07 S0 0065 6.5 0.0 705 7.10 252 0.090 7.390 1.420 1.320
72711710 13 00 0000 T7 S70 8.50 150 0.190 0.560 0.228 0.187
13 00 0004 T.7 11.1 560 8.50 150 0.200 0.5S0 0.259 0.190
13 00 0015 7.7 10.6 S60 8.50 148 0.190 0.550 0.258 0.194
13 00 0025 7.7 11.0 560 8.50 192 0.200 0.540 0.255 0.190
13 00 0035 7.7
13 00 0045 7.7 10.2 560 8.50 182 0.200 0.540 0.226 0.191
13 00 0055 7.6
13 00 0064 7.6 10.4 580 B8.40 192 0.230 0.650 0.255 0.208
32217
DATE TIME DEPTH CHLRPHYL
FROM OF A
T0 DAY FEET UG/L
72/06/21 16 00 0000 15.4J
72708717 07 SO0 0000 12.1J
72713710 13 00 0000 79.9J

J VALUE KNOWN TO BE IN ERROR



STORET RETRIEVAL DATE 74709730

DATE
FROM
T0

72706721
72708717
72711710

DATE
FROM
T0

72/06/21
T2/708717
T2711/10

TIME DEPTH
OF
DAY FEET

16 35 0000
07 30 0000
12 S0 0000
12 50 0004

00010
WATER

TEMP

CENY

18.3
24.0

6.3

32217

TIME DEPTH CHLRPHYL

OF
OAY FEET
16 35 0000
07 30 0000
12 S0 0000

J VALUE KNOWN TO BE IN ERROR

A
UG/L

107.1J
28.9J
26.7)

00300
00

MG/L

10.4
S.6

8.9

00077
TRANSP

SECCHI
INCHES

12
12

00094
CNDUCTVY
FIELD
MICROMHO

580
600
750
750

555902
42 48 00.0 088 13 00.0
TICHIGAN LAKE

SS WISCONSIN
11EPALES 2111202
S 0003 FEET DEPTH
00400 00410 00630 00610 00665
PH T ALK NO28NO3 NH3-N PHOS-TOTY
CACO3 N-TOTAL TOTAL
sv MG/L MG/L MG/L MG/L P
8.30 238 0.390 0.030 0.455
7.85 232 0.650 0.270 0.505
7.60 284 1.090 0.090 0.236
7.60 300 1.190 0.100 0.254

00666
PHOS-DIS

MG/L P

0.415
0.368
0.206
0.202



APPENDIX C

TRIBUTARY and WASTEWATER
TREATMENT PLANT DATA



STIRET ~tTR[rval

NATE
FrOM
T

72759723
72710723
72/12/04a
12712714
73/31/34
T3/02/11
73/023/0%
73/96/16
T4/06/00
73/55/710
TI/08/774
T3/06/2%
13/067/1Y7
13/09/26A

T I MF

F
DAY

11
14
16
15
14
l4
14
oY
14
14
11

15
15

45
a5
30
10
15
4>
00
00
09
00
65

R
113

DATF

1«/10702

C0A3V
DECTH NOZAMO S

N=-TOTAL

FEFT

MG/L

Ne177
550
1.790
2,200
2.000
Teu?2N
1.7469
0e73D
(), 2:0
tel27J
N.721)
He0ra
NaN21
.0 3%

00A2S
TOT KJFL

N

MG/

] «”?50
1e¢3°C
1.300
le3729
] « 50N
1e200
1AN0
1?20
1100
1100
1500
1500
1«70
1 AND

00A1D
A 3=N
TOTAL
MG/L

J.270
0.(FRA
Jel20
NeAHY
U.?L_)O
0069
0.310
0.072
UeD4U)
LB X ¥
N.0237
Je0AN
11.35‘0
Le073P

0(hTI
PHOS=D]S
OURTHN
MG/L P

0.272%
0.220
Ge2€0
0.470
vVelfs
NDel40
0.154
hal06
H,0G1]
vela?
vueZll}
Vo372
[P
o2

55594 ] L5555941
47 A 00,0 03+ 17 00.0
Fax rPIVFR
ot 15 ~HALES CORNER
H/TICHTGAN LAaxe
ST =wY 20 RBRDG IN WATERFORD
11F~ALES 2111204
“ 0000 FEET DEPTH
VNAAS
PHOS=TOT

MO/L P

Ue295
Veldlts
U.Jl‘?
)ad9)
U230
0.175
(}.220
N.,22n0
NelRN
el 2N
0Oes31)
) eH6S
Ve5AD
0.3“')



STIQET RETRIEVAL NDATE 764710/02
555942 LS55594a7
42 44 0,0 0AK 14 00.0
FOx RIVER
55 15 HALES CORNER
IZ771CHIGAN LAKE
CY RO BROG W OF TICHIOAN

11ERALFS 2111204
4 0000 FEET DEPTH
00A30 00625 00610 no671l 00665
DATE TIMF DERPTH NOP2ANOD TOT KJFL NHJ3-N PHOS-NIS PHOS=-TOT
FROM oF N=-TOTAL N TOTAL ORTHO
T0 DAY FEFET MG/L MG/L MG/L MG/L P MG/L »°
727/709/23 14 4S 0.2R9 1.500 07246 0.190 0274
72710723 15 35 1.020 1.675 0.09°7 0.”?90 0.39C
77712701 14 40 2.0430 Z«500 CelSa 0.760 0.340
72712718 16 45 1.900 1.540 N.500 0.410 0.4°)
73791706 14 30 2.300 1.690 )e252 U.149 Ue230
73792711 14 no 1.1560 0.390 0.022
73/03/7G6 15 00 1160 1.050 0.120 0.110 0e165
73704705 13 00 2.920 1.020 0.0527 0.154 0.230
73794720 la 20 0.320 0950 G.01R 0.105 UelhS
73795710 13 45 0.270 1.200 0.026 0.13R V190
7370577« 11 30 0.850 1.32n0 J.100 0.2R0 U350
73706725 1% 00 0.170 24520 0.110 J.360 0.4k9
73707712 14 00 0.210 1 «9RN 0.159 0.3K0 0.490

73/08/25 14 15 1.080 0.750 J.06A 0.360 0.410



STOIRFT RETRIEVAL DATF Ta/10Q/792
5565947 l 5555941
4?2 52 00.0 CRP 1f 30.0
FOC Plvre
<5 1S =2a6LE
[711CHIGAI, LAKF
CO HWY h]I =»DG Sw OF WwAUKESHA BELODw STP

L1ERPALES 2111204
4 C000 FEET DEPTH
00~30 n062S 0Cch10 0nA71 0n&6RsS
NATE TIME DEPTH NO2AN0O3 TOT KJFL N=413=-n PHOS-DIS PHOS-TNT
FROM OF N=-TOTAL N TOTAL ORTRO
9 nay FEET “MG/L MG/L M,/ Mh/L P MG/L P
772/709/24 13 50 0.707 1,350 Jall2 0.190 0.250
772712/0% 09 25 1.790C 1.A400 V400 C.549) N.706
72712706 13 «0 1.520 1.470 C.(RG 0.357 Neud’
73701707 15 16 2.100 1.200 3500 043993 U+500
737072704 A 10 1790 1.R0( Q.240 0.2R0
7370304 15 20 1.56A) 2.100 Q.70 N,2A0 0e 350
73/06/d8 t4 8§ 1.520 1.100 Nel3R 0e7320 Vet 30
737067130 09 2§ 0 .RAD 1.A00 C.093 C.15n te232
T3705/06 15 5% 1.029 1. 2+~9 f.n72 Vel 76 (2?50
73795720 17 00 | YY) 24900 Oela? e3P0 Net2)
7306701 09 15 D a6 2.4NnQ N ou7 0.357 Ga5NY
73707707 17 SS 2.040 2.hAND N, 105 Qo9 1.000

73/nR/14 15 30 weHfth 2,900 vel4u9 lesn?n 16590



STORET RETRIEVAL DATE 74/10/02

NATE
FROM
TO

77799727
72712703
72712704
73701707
73/7072/70%
73703704
73/04/70R
775/04/30
73/65/706
713/05720
73706703
73/07/707
73/708/1AR

co0A30

TIME NDEPTH NO2&NO3]

0OF
hay

la
11
15
15
16
15
15
09
17
17
0Q
16
15

05
35
20
no
20
04
10
]
35
35
25
15
10

N=-TOTAL
MG/

U.350
1260
J.779
13729
1.200
1.100
0.A90
0.4r)
Qe?72
(.ahD
N.336
0.aRD
1-21‘0

00625
T0T KUEL

N

MG/

1.450
1.290
l1.300
}.6N0
1510
1.800
1.200
1.600
1.6180
27300
?.940
1. 760
1.150

00610
NH y=ri
TOTAL

MG/L

0.110
0.510
0.100
0.420
0.22C
0350
0.200
0.077
N.0RR
Oel140
0.219
0.056
0.084

00A71
PrOS=-NTIS
ORTHD
AG/L P

0.142
0.192
0.130
0.154
0.110
N.115
0.120
€C.075
1. 0R4
Vel R
0.231
0. 3A0
0.A10

555444

55

L555534a4
43 00 0.0 08~ 14 30,0
FOx ~IVER

15 WAUKESHA

I/7TICAIGAN LAKE

ST HAY 59 RNG

11EPALES
4

00AAS
PHOS=TOT

MG/L ©

0.189
0.294
De179
0,249

0e 190
0.21C
0el135
0.1“(’
)e220
0,379
0,670
Je 733

2111204
0000 FEET

IN WAUKESHA ABOV STF

DEPTH



STOIRFT RFTwIFVAL DATE 74710702

DATF
RO
To

12/C9/724
7271072
7-712/04
T2/ 19
75/041/704
737072711
73/03/70A
IRYAKYAE
T/ )L/ 20
73/95/71°%
737057246
T3/0K/25
370771
1570R/726A

na639

TIME DEPTH NO2ANOT

0F
DAY

16
1A
1A
14
15
la
15
13
11
11
10

146
1%

-~

15
15
nn
30
30
10
30
3
R0
an
[74N

1S
50

W=TNTAL
MG/L

Nalls
0.570
1390
lealC
1.1720
Y.220
0.579
03592
PPAER
Co‘.“")
D.0AZ
D.015
e 149

CORr"S
TOT wUFL
N
M/

Ne2NC
1205
2.409
1.050
0.900
0.700
1.900
1750
1.050
0,860
1.500
0.940
0.7”10
DR

unAlu
M 3=

TOT AL

MG/L

0.105
n,147
Je?”S0H
Ve394
0.]9”
0e]13C
Je 110
Ve 2
JelD(
0.11n
Nelf9
C.08N
([ «URA
(‘-.p?l\-"

noAT)
PrOS=DIS
OPTrO
Mo/l P

0.0719
Cel?PE
0150
0e144
0« 055
c.11¢0
N.07%
Je0819
0.05)
LRI AV
(elhH
0.750
0.215
Uel2%

555911
u? 5]

MUKWONAGU Lk [VIEW

55

1> TAGLE

T/TICHTIGAN LAKE

HanK
o

Q625
PeOS=T)T

MG/L P

C.0A0
a192
N.”32
g.212
d.lﬁH
UelsD
Jel?5
Gelan
Gel 1D
c.C7%
Ce229
00063
c.C1)
{.155

ENE OF
11FRALES

LS5550R]
30.0 0R”% 19 (0.0

MURWONAGO SFLOSTP

2111204
00C0 FEET

DFPTH



