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REC OMMENDATIONS

The existing EPA, Region V network of 30 bulk samplers on tand should be
continued. To strengthen the atmospheric loading program, wet-dry or
"event" samplers should be added to 20 of the sites. That would enable
measurements of total loading and wet deposition. DOry deposition could
be estimated by difference.

Field and laboratory functions of the atmospheric program should be
contracted. Collection of the samples should be contracted to one .
company which can in turn subcontract to those operators who actually
collect the samples. Laboratory analyses should be done at the CRL
by a contractor. All analyses should be completed within two weeks
after arrival at the CRL. -

A regional study plan is currently being drafted which recommends re-
placement of 30 bulk samplers with wet-dry "event" samplers. However
this program is not expected to be operational until next fiscal year,
if approved.

The Region V EPA, and R&D atmospheric programs should be coordinated by

the S&A Senior Research Advisor so that data are available to both programs
on a timely basis. Alternately, those stations operated by R&D should

not be included in the Region V study.

Arsenic, copper, cadmium, chromium, lead and silver should be analyzed
by flameless atomic absorption or other means which will readily attain
detection limits of 0.1 ug/1.

Future atmospheric sampling should include PCB's pesticides and other
organics, but this will require modification of the samplers.

Samplers at Superior, Wisconsin, Silver Bay, Grand Marais and Two Harbors,
Minnesota should be relocated out of the influence of industrial activity.

The sampler at Port Sanilac should be discontinued and moved to the coast
guard station at Alpena, Michigan. Other station locations are acceptable.



Despite analytical and operational problems which plague the atmospheric
loading program, data cited in this report should be merged with Canadian
data so that final loading estimates for nutrients, metals and minerals
can be calculated for each Great Lake. IJX sources have commented to

the author, that American-Canadian data cannot be merged until the Great
Lakes Commission gives its approval. This is not expected to happen
before the November, 1980 meeting. Final percentage contributions of the
parameters cannot be tallied until data from both sides of the border

are assembled.

C ONC LUSIONS

Based on data collected by bulk precipitation samplers, significant cen-
centrations of minerals, nutrients, solids, calcium, magnesium, zinc, lead,
iron, and aluminum are being deposited to the four upper Great Lakes

from the atmosphere.

Average pH values were less than 5, which indicated that the combined
materials deposited to the lakes were acidic.

Metal loadings to Lake Superior near Minnesota appeared to be higher
than at the other stations due to local industrial influences. While
data are higher, and the samplers may have to be moved, nevertheless,
industrial operations are adding significant loadings to Lake Superior.

Data were incomplete at many of the Region V operated stations and all
of the EPA, R&D operated stations. The reasons are due to operational
problems involving volunteer operators and lack of timely analysis by
CRL and R&D.

Metal samples were analyzed by inductively coupled plasma, which resulted
in many values which were reported at “less than". The method is not
sensitive enough for lead, cadmium, silver, copper, chromium and some
other transition metals of interest.



There are many inherent problems in the bulk precipitation collector program,
such as the design of the sampler,-the constant leakage of p1astic.pags,
improper usage of bug screens, shipment of supplies, careful examination

of field sheets to determine whether the samples are valid, and many

other problems which make it difficult to get a valid sample each month.

The program needs more overall (internal or external) management

devoted entirely to atmospheric loading.

Sampling was not conducted for pesticides, PCB's and other organics. The
original study plan called for sampling twice per year on a grab basis.
It is impossible to take samples out of the bulk samplers because the
collectors are plastic bags.

The precision of the overall process as estimated by usage of paired
samplers at Cudahy and Superior, Wisconsin was 22% and '39% respectively
at those sites.

OBJECTIVES

The purpose of this study was to estimate total atmospheric loadings to
the waters of the four upper Great Lakes for selected chemical parameters.
The chemical parameters were chosen because some are known to be toxic,
while others may contribute to eutrophication of the lakes. Due to
incomplete data at some stations, and other shortcomings of the study,
this report represents both a summary of the loadings and deficiencies

of the study program.

INTRODUC TION

The quantity of material input to the waters of the Great Lakes from the
atmosphere impacts significantly on the water quality of the lakes. For
example, atmospheric inputs (wet and dry deposition) make up about 19%

of the total phosphorus loading to Lake Superior and 11% of the loading
to Lake Huron (U.L. R.G. Vol I, 1977). In addition, atmospheric loadings
are estimated to contribute 30-40% of the total metal loadings to the

upper Lakes as well as being a primary pathway for synthetic organics
to these water bodies.
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Atmospheric contributions to the Lower Lakes are somewhat less significant,
as Shiomi and Kuntz (1973) and Kuntz (1977) have indicated that between 5
and 15% of the loading for N and P are contributed to Lake Ontario by

the atmospheric processes and about 5% of the P loading to Lake Erie

is from this source. '

To date, studies have measured the total loading (both wet and dry
deposition) to the lakes; so called "bulk-precipitation" measurements.
Currently, new samplers on the Canadian side are being used to determine
the relative contribution of wet and dry deposition to the tota1\10ading.

Data collected in this study were acquired using modified bulk-precipitation
collectors, located within the American boundaries of the Great Lakes.

Data will be eventually merged with Canadian atmospheric loading data

to acquire total loadings for the Great Lakes.

This study also includes data on pH, specific.conductance, sulfates,
chlorides and nitrates, which can be used to supplement acid rain data

sought by researchers and surveillance personnel.

DESCRIPTION OF SAMPLING PROGRAM

Modified bulk precipitation samplers were located in the 30 areas listed in
Table 1 and shown on Figure 1. These sampling site areas were selected

to give representative information concerning variations in precipitation
and dry particulate matter chemistry within the major agricultural,
forested, and industrial/urban regions considering the best available
knowledge of .prevailing winds, source of atmospheric pollutants, prevalent
forms of deposition, frequency and amount of precipitation events, and
other meteorological and physical processes.

Figure 2 is a drawing of the original bulk precipitation collector.

The original collector was modified by adding two additional standpipes
to it in order enable analysis of preserved samples. The three-moduled,
modified bulk precipitation collector enable analyses of pH, conductance



-5-

and other minerals from the unpreserved standpipe, nutrients (nitrogen
and phosphorus) from a sulfuric acid preserved module and total metals
from a nitric acid preserved module.

Samples were collected monthly by the volunteer operators (whose names
are listed in Table 1) and mailed to the EPA, Region V, Central Regional
Laboratory (CRL) in Chicago, I1linois. In the field, the contents of
each bag were poured into one liter bottles. The excess volume over one
liter was recorded on a data sheet for each sample type (minerals, nutri-
ents, metals) and the excess water in each bag was discarded. Final

. volumes were calculated by summing one Titer plus the excess volumes in
each bag. During months when precipitation was low and there was insuf-
ficient water to fill to the one liter mark of the bottle, the volume

was measured (by weight) and recorded in the laboratory.

ANALYTICAL PROCEDURES

Bulk precipitation samples were analyzed using water analysis procedures.
Dry deposition matter adhering to plastic bags were leached with acid and
distilled water and analyzed as water samples. The collector bags for the
unpreserved samples were not leached with acid.

A1l demand parameters were analyzed by standard EPA procedures. Nutrient
samples were preserved with 12 ml of 33% sulfuric acid, and metals samples
were preserved with 12 ml of 33% nitric acid, which produced concentrations
greater than 2 ml sulfuric and nitric acids per liter of sample for the
large majority of samb]es. These procedures are defined in the 1974
edition of “Methods for Chemical Analyses of Water and Waste", EPA
Publication No. EPA-625/6-74-003.

A1l metal parameters, except mercury were analyzed using the CRL inductively
coupled argon plasma atomic emission spectrometer (ICAP-AES) procedure.

Mercury was determined via a CRL semi-automated method (Anal, Chem., 48,
110, 1976).
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QUALITY ASSURANCE

pPaired bulk samplers were installed and operated at Pinconning, Michigan,
Chicago, I11inois, Milwaukee Superior, Wisconsin, to estimate the precision
for the total process (sampling, sample transportation, and analyses)

for each parameter.

RESULTS

Appendices I and II contain parameter concentration and loading data for
30 stations for the period August 1978 to July, 1979. )

Parameter concentrations are expressed in milligrams per 1iter (mg/1)

for minerals, nutrients and solids, micrograms per liter (ug/1) for
metals, micromhos per centimeters (umhos/cm) for specific conductance
and pH units for pH. o -

Parameter loadings are expressed milligrams per square meter per day
(mg/M2/day) for minerals, nitrients and solids, and micrograms per

square meter per day (ug/M2/day) for metals. Loadings are not expressed
for pH and conductance.

The following factors were used for calculation of loading.

Diameter of Sampling Collector = 10 inches

Area of Sampling Collector = R2

Radius of Sampling Collector R = §

Area of Sampling Collector = 25 x 3.14

Area of Sampling Collector = 78.54 sq. inches
= 506.41 sq. cm

Area in square meters = 0.0506 sq. meter

Loading 1n milligrams per square meter per day
conc (mg/1 x volume (liters) = milligrams (mg)
mil1ligrams ¢ 30 days = mg/day
= @g/day
0.0506 sq. m.
= mg/m2/day
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Significant loadings for minerals, nutrients, solids and several metals
were deposited on the four Upper Lakes.

Higher loadings occurred on the Ohio shoreline and in areas of higher
industrial activity.

Higher than average loadings of aluminum, iron, zinc, titanium and lead
were deposited on Lake Superior, at Bayfield and Superior, Wisconsin,
Grand Marais, Silver Bay, and Two Harbors, Minnesota. It appears that
the heavy loadings are due to fallout from on-shore ore operations
especially at Superior, Wisconsin.

The pH of the atmospheric samples averaged approximately 4.5 overall,
with the low (2.1) and high (7.9) being measured at Bayfield, Wisconsin
and Ontanagon, Michigan respectively, two remote areas.

The acidic precipitation at nearly all of the stations appeared to be
related to either the sulfate, chloride or nitrate data.

Data were incomplete for many of the stations operated by Region V personnel
including Port Sanilac, Glen Haven, Chicago and Zion, I1linois. The

station at Isle Royal National Park is only operated during the park's

open season.

Data are not reported for stations 7 through 12. These stations are
part of the American network of stations but are operated by EPA, Research
and Development personnel. Many of the analyses were done at the CRL.

Table Il contains paired sample data for each parameter. Two samplers
were located approximately 100 feet or less apart from each other at
Milwaukee (Cudahy) and at Superior, Wisconsin to estimate the precision
of the total collection and analysis process. The values in Table II
represent the daily average loading values (in mg/M2/day and ug/M2/day)
from August 1978 to July 1979 for most parameters. The precision (or
percent deviation) data were estimated by the following formula:



First Value - Second Value x 100 = % Deviation
Highest Value of the Two

The overall precision was 22% at Milwaukee at 39% at Superior. At this
time, an explanation cannot be given for the differences inprecision.
However, the precision of the overall sequence of deposition (rain, snow,
dry fallout), sample collection and handling, plus laboratory analysis
was suprisingly good considering the number of variables involved.

The design of the samplers are such that evaporation or volatilization
may be factors influencing the analytical results. Studies were not
conducted regarding these factors.
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TABLE 1

Page I

Atmospheric Sampling Station Locations
East to West

Location

1.. Conneaut, Ohio

2. Painesville, COhio

3. Vermilion, Ohio

4. 0Oak Harbor, Ohio

"5. Grosse Ile, Michigan

6. Port Sanilac, Michigan
7. Port Crescent, Michigan
8. Bay City, Michigan

9. Pinconning, Michigan (2)
10. Augres, Michigan (Whitestone Pt.)
11. Tawas City, Michigan

12. Paradise, Michigan

13. Grand Marais, Michigan
14. Baraga, Michigan

15. Houghton, Michigan (Isle Royal)
16. Copper Harbor, Michigan
17. Ontonagun, Michigan

18. Beaver Island, Michigan
19. Glen Haven, Michigan

20. St. Joseph, Michigan

21. Chicago, I1linois (2)
22. Wilmette, Illinois

23. Zion, Illinois

24. Cudahy, Wisconsin (2)
25. Two Rivers,Wisconsin

26. Bayfield, Wisconsin

27. Superior, Wisconsin (2)
28. Grand Marais, Minnesota
29. Silver Bay, Minnesota
30. Two Harbors, Minnesota
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John McQuire and Mr. James De®nis
John McQuire and Mr. James Dennis
Darrell Johnson

Abe Boman

James Knorr

Daniel Hahn

John Pegors
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John Pegors

John Pegors
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Page IV -
TABLE 11

Precision of the Overall Process

SAMPLER 1 - SAMPLER II -  --- . SAMPLER ] . - SAMPLER 11
Cudahy, Wisconsin Cudahy, Wisconsin  Superior, Wisconsin Superior, Wisconsin

Parameter Loading Average Precision (in %) Loading Average Precision (in %)
Cl1- 3.3 3.3 0 7.4 5.2 30
S04= 13.7 9.2 33 32.1 29.8 7
SS 38 33 13 125 106 15
DS 60 54 10 178 127 29
Ca 12.1 K4 67 50.8 33 35
Mg 4.6 4.1 1 2.7 " 1.6 41
Na 3.5 2.5 29 5.3 K.9 81
Al 1603 1687 5 3693 2753 : 25
B K58 80 64 199 K58 71
Ba 27 31 13 73 38 48
Be K1 K1 - K1 K1 -
Cd K1 K1 - K K1 -
Co K1 K1 - K K1 -
c 24 24 - 0 13 10 S23
Cu 50 35 30 64 26 59
Hg 0.6 K.1 84 K.l . . 0.2 ... 50
Fe 1937 2959 35 6984 5774 17
Mn 74 76 APPENDIX 1 522 191 63
Mo 25 28 11 21 1 48
Ni 23 19 17 12 K4 67
Pb 246 209 15 264 121 54
Sn 26 25 12 KS K5 -
Ti 78 . 1583 49 195 146 25
v 10 12 17 20 15 25
Zn 593 556 6 555 296 47
Ag K1 K1 - 3 K1 67
NH3 2.15 2.61 18 1.76 1.63 7
TKN 3.21 3.77 15 3.51 2.56 27
NO3 2.58 2.95 12 2.78 1.81 35
P 0.17 0.17 0 0.43 0.18 58
Si 0.5 0.4 20 53 5.2 2

—

Overall Average 22% 39%
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Station Location Conneaut, Ohio

Parameter Concentrations
1978 & 79 Data

Volume Collected (ml) Specific

Preservative Type Conductance
Month “No Add" HNO3 H,>S04 Average umhos/cm PH
Aug 78 2000 2000 2000 2000 . )
Sept 78 4700 4000 4400 4367 540* 2.0
Oct 78 2600 3000 - 3000 83 4.2
Nov 78 1200 1400 1000 1200 94 S.é N
Dec 78 950 950 950 950 29 4.6
Jan 79 2200 2200 900 - 610+ 2.8
Feb 79 2500 2520 2540 2520 42 5.7
Mar 79 500 500 2500 - 54 6.2
Apr 79 4000 500 3800 - 35 5.2
May 79 - | 3000 2800 3000 2933 92 4.0
June 79 2200 2200 2400 2270 96 4.4
July 79 2700 1600 1300 1867 92 3.3
Average 2379 1972 2253 2345 66 4.3
High 4700 4000 4400 4367 96 6.2
Low 500 500 900 950 29 2.0

*Not averaged, probable acid contamina. ...



Station Location Conneaut. Dhin

Parameter Concentrations
Units - mg/1
1978 & 79 Data

Susp. Dissolved
Month Chloride | Sulfate | Solids Solids Ca Mg Na
Aug 78 - - - - 7.8 | 2. 3.4
Sept 78 | K1 4 10 74 K5 1.1 | K2
Oct 78 ] 8 K5 54 K5 1.4 K1.2
Nov 78 ] 9 _ 20 61 8.6 1.8 K1.2
Dec 78 | 1.8 4.8 K5 20 17.6 3.5 5.9
Jan 79 1.0 2.1 16 398* K5 0.2 K1.2
Feb 79 2.1 5.9 21 26 K5 1.3 K1.2
Mar 79 K1 1.7 - 34 8.1 515 K1.2
Apr 79 K1 5.8 KS 23 - - -
May 79 K1 14.6 N 60 7.6 1.2 K1.2
June 79 1.3 15.7 5 62 - - -
July 79 1.0 8.8 5 6 K5 0.1 K1.2
Average 1.1 6.2 10.7 47 6.3 1.6 1.8
High 2.1 14.6 96 74 17.6 3.5 5.9
Low K1 1.7 KS 20 K5 0.0 Kl.2
e

*Not averaged, probable acid contamination,



Station Location

Conneaut, Ohio

Parameter Concentrations
Units - mg/1
1978 & 79 Data

Nitrate- Total

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 ?-03 4.32 3.18 0.57 -
Sept 78 1.42 2.57 2.22 0.09 0.7
Oct 78 - - - - -
Nov 78 0.65 1.05 1.47 10.09 0.2
Dec 78 0.25 0.48 0.72 K. 02 0.1
Jan 79 0.26 .38 .86 .03 0.2
Feb 79 0.11 0.32 0.78 0.02 0.1
Mar 79 0.55 1.15 1.09 0.05 1.1
Apr 79 0.78 1.73 0.71 0.30 0.1
May 79 1.61 3.57 2.70 0.19 0.2
June 79 2.28 5.58 3.71 0.18 0.3
July 79 | 9-54 1.43 2.45 0.07 0.1
Average 72 2.0 1.9 14 0.3
High 2.28 5.58 3.7 .57 1.1
Low 0.1 0.32 0.71 K.02 0.1




Station Location Conneaut, Ohio

Parameter Concentrations
Units - ug/1
1978 & 79 Data

Month Al B Ba Be cd Co Cr Cu Hg
Aug 78 955 K80 24 K1 K2 K2 | 13 31 K.1
Sept 78 | K90 K80 13 K1 K2 K2 KS K9 K.1
Oct 78 | 262 K80 12 K1 K2 K2 K5 10 K.1
Nov 78 667 92 18 K1 k2 | k2 | 6 25 17k
Dec 78 114 K80 ik K1 K2 3 KS 28 |
Jan 79 1750 | 148 45 2 K2 13 a1 35 K.1
Feb 79 869 116 16 K1 K2 12 KS 16 K.1
Mar 79 1700 | K80 31 | K1 5 K2 23 37 K.1
Apr 79 - - - - - - - _ _
May 79 562 K80 14 K1 K2 K2 K5 w -
June 79 - - - - - - - - -
July 79 | 425 | k8o 7 K1 K2 K5 KS 27 -
Average | 666 74 20 K1 K2 5 10 21 | ko
High 1750 | 148 45 2 K2 13 4 35 B
Low K90 K80 N a K2 K2 K5 K9 K. 1
y

1/2 the K values were used in computing the average.



Station Location Conneaut, Ohio

Parameter Concentrations
Units - ug/1
1978 & 79 Data

Month Fe Mn Mo N; Pb Sn Ti v In Ag
Aug 78 2890 67 9 K5 77 22 41 K2 196 K1
Sept 78 | K120 19 K6 K5 K15 K8 K6 K2 71 K1
Oct 78 373 40 K6 K5 27 K8 13 K2 162 K1 -
Nov 78 2920 66 K6 K5 64 K8 24 4 276 K1
Dec 78 162 K6 7 KS. K15 K8 K6 K2 354 - Kl
Jan 79 %070 24 14 K5 45 K8 107 5 134 K1
Feb 79 | 4780 | 37 K6 K5 38 K8 33 K2 180 K1
Mar 79 4290 74 K6 K5 K15 K8 58 K2 658 K1
Apr 79 - - - - - - - - - -
May 79 1150 47 K6 K5 68 K8 14 K2 274 K1
June 79 - - - - - - - - - -
July 79 | 1130 19 Kb | K5 36 K8 - N K2 106 K1
Average | 2894 37 6 KS 38 K8 35 2 196 K1
High 9070 67 14 KS 77 22 127 5 354 K1
Low K120 K6 K6 KS K15 K8 K6 K2 71 X1




Station Location Painesville, Ohio

Parameter Concentrations
1978 & 79 Data

Volume Collected (ml) Specific
Preservative Type LConductance

Month "No Add" | HNO5 HyS0, Average | ymhos/cm oH
Aug 78 8430 4400 4760 as30 | - -
Sept 78 3790 3980 3800 3857 53 4.7
Oct 78 3660 2875 4220 3585 80 3.9
Nov 78 1400 1500 500 1133 100 6.9
Dec 78 5550 1460 3520 3510 37 5.5
Jan 79 2010 2790 2080 2293 3 4.9
Feb 79 4500 4160 3320 3993 150 3.6
Mar 79 3500 4040 3500 | 3680 42 5.1
Apr 79 - 1180 900 1000 - -
May 79 5300 "5350 4900 5183 58 5.1
June 79 2000 2000 2000 2000 340 6.6
July 79 3575 3450 4150 3575 10,000* 2.4*

3793 3174 3763 3276 70 5.0
Average

. 5550 5350 4900 5183 150 6.9

High

1400 1180 500 1000 K) 3.6
Low

(4

* Not Averaged, Acid Contamination.



Station Location

Painesville, Ohio

Parameter Concentrations

1

Units - mg/1
978 & 79 Data

. | Nitrate- Total

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 - - - - -
Sept 78 1.26 1.95 2.23 0.07 0.4
Oct 78 1.38 2.35 2.27 0.05 0.4
Nov 78 0.66 1.80 1.23 6.16 0.6
Dec 78 0.21 0.4 0.51 0.02 0.1
Jan 79 .19 0.35 0.72 K0.02 0.1
Feb 79 .10 0.37 0.54 K0.02 0.2
Mar 79 .33 .68 .68 .05 0.2
Apr 79 4.06 9.75 8.06 0.35 -
May 79 1.52 N 2.55 0.07 0.3
June 79 7.95 - 9.45 0.46 1.1
July 79 | 4.88 8.19 4.5 0.04 0.1
Average 1.77 2.21 3.27 0.12 0.3
High 7.95 9.75 9.45 0.46 0.6
Low .10 0.41 0.51 K0.02 0.1




Station Location

Painesville. Ohin

Parameter Concentrations
Units - mg/1
1978 & 79 Data

Susp. Dissolved

Month Chloride | Sulfate | Solids Solids Ca Mg Na
Aug 78 - - - - 7.6 1.5 K1.2
Sept 78 1.0 6 14 K10 K5 .6 KO.9
Oct 78 1.0 8 14 52 K5 0.5 KO.9
Nov 78 8 13 22 65 13.1 1.0 5.2
Dec 78 2.8 3.9 9 24 K5 0.4 1.5
Jan 79 K1 K1 10 20 - - 5.1 0.6 -2.5
Feb 79 3.6 3.5 7 98 K5 0.3 1.6
Mar 79 1.7 7.0 28 26 K5 0.6 1.3
Apr 79 - - - - K5 0.9 1.5
May 79 1.3 7.6 36 38 K5 0.5 K1.2
June 79 5.4 37 52 221

July 79 1.1 4.7 27 6500* | ks .7 K1.2
Average 3.0 6.9 17.5 48 5.1 0.7 1.8
High 8 13 36 65 13.1 1.5 5.2
Low K1 K1 7 K10 K5 0.3 KO0.9

5

*Not averaged, acid conjamination.




Station Location __ -ainesville, Ohio

Parameter Concentrations

Units - ug/1
1978 & 79 Data

Month Al B Ba Be cd Co Cr Cu Hg
Aug 78 1290 82 23 K1 K2 K2 K5 23 K.
Sept 78 381 K80 23 K1 K2 K2 K5 10 K. 1
Oct 78 422 K80 12 K1 K2 K2 K5 K9 K.
Nov 78 | = 85 96 15 K1 K2 K2 K5 % | K1
Dec 78 1130 K80 " K1 4 K2 7 18 0.2
Jan 79 468 186 8 K1 K2 K2 K5 13 K.1
Feb 79 375 K80 7 K1 K2 K2 K5 14 K.1
Mar 79 759 K80 57 K1 K2 K2 K5 10 K. 1
Apr 79 1880 K80 15 K1 K2 K2 K5 20 K.1
May 79 364 - K80 16 K1 K2 K2 K5 K9 oo
June 79 - - - - - - - - - |
i
July 79 426 338 13 K1 K2 K2 K5 9 -
- 5
i
Average 702 75 14 K1 K2 K2 K5 16 K. :
—
High 1290 186 23 K1 4 K2 7 23 0.2
Low 375 K80 7 K1 K2 K2 K5 K9 K.1 !




Station Location Painesville, Ohio

Parameter Concentrations
Units - ug/1- .
1978 & 79 Data

Month Fe Mn Mo N‘i Pb Sn Ti v In Ag
Aug 78 | 2480 | 68 9 Ks 77 22 58 5 19 K1
Sept 78 | 463 | 23 K6 K5 32 K8 20 K2 87 K1
oct 78 | 847 | 29 K6 K5 37 K8 21 K2 109 | K
Nov 78 906 35 1 K5 75 K8 45 K2 140 . K1
Dec 78 | 1010 | 28 7 K5 63 K8 29 K2 288 K1
Jan 79 | 506 | 17 9 KS 32 K8 16 K2 163 K1
Feb 79 | 586 | 14 K6 KS 22 K8 14 K2 68 K1
Mar 79 | 1500 | 30 K6 K5 KIs | x8 32 K2 104 K1
apr 79 | 1760 | s8 K6 K5 a5 K8 37 K2 127 K1
May 79 | 427 | 22 | 'Ke K5 K15 | K8 13 K2 K50 K1
June 79 = - - - - - - - - -
July 79 | 728 | 32 ke | ks 34 K8 12 K2 69 K1
Average | 1392 | 31 6 K5 a8 K8 29 K2 134 K1
High 2480 | 68 N KS 77 22 58 5 288 K1
Low 463 | 14 K6 KS 22 K8 14 K2 68 K1




Station Location

Vermillion, Ohio

Parameter Concentrations
1978 & 79 Data

Volume Collected (ml) Specific
Preservative Type fonductance

Month "No Add" HNO, Hy50, Average umhos / cm pH
Aug 78 4000 3000 - 3500 - -
.Sept 78 1360 1200 1300 1300 120 .8
Oct 78 4700 4000 4400 4400 58 .;
Nov 78 500 - 500 500 86 .6
Dec 78 500 500 - 500 107 .8
Jan 79 2380 2360 1600 2113 49 4.5
Feb 79 1630 1144 1840 1538 37 5.2
Mar 79 2600 2460 2500 2520 62 .2
Apr 79 3600 3800 3900 3767 49 6.4
May 79 2300 3060 2680 2680 90 6.4
June 79 2850 2780 2780 2800 90 6.8
July 79 2600 800 2250 1880 7 6.2
Average 2621 2281 2674 2281 7 6.4
High 4700 4000 4400 4400 120 7.8
Low 500 500 500 500 37 4.5

T




Station Location

Vermillion, Ohio

Parameter Concentrations
Units - mg/1
1978 & 79 Data

Susp. Dissolved

Month Chloride | Sulfate | Solids Solids Ca Mg Na
Aug 78 - - - - 13.3 1.9 K1.2
Sept 78 1 14 K5 K10 19.6 3.2 K1.2
Oct 78 1 7 5 38 - - -
Nov 78 K1 4 - 56 - - -
Dec 78 1.2 24 243 70 21.7 4.6 K1.2
Jan 79 1.9 »5.1 .68 32 5.6 2.5 1.6
Feb 79 3.1 6.7 K5 24 K5 0.9 K1.2
Mar 79 1.1 10.1 16.7 40 8.9 2.0 K1.2
Apr 79 K1 8.3 K5 32 K5 0.9 K1.2
May 79 1.3 10.3 26 59 1.6 1.7 7.2
June 79 1.0 8.7 33 59 - - -
July 79 K1 6.2 K5 35 13.2 2.0 K1.2
Average 1.2 9.5 4. 34 1.0 2.2 K1.2
High 3.1 24 243 70 21.7 4.6 1.6
Low K1 4 K5 K10 K5 0.9 K1.2

12




Station Location

vermillion, Ohip

Parameter Concentrations

Units —mg/1 ..

1978 & 79 Data

Nitrate- Total

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 - - - - -
Sept 78 5.95 11.0 8.25 .27 .5
Oct 78 0.89 1.7 1.48 0.10 .3
Nov 78 0.19 1.1 0.53 0.13 2.8
Dec 78 - - - - 1.5
Jan 79 | 0.15 0.21 0.5 | K0.02 0.1
Feb 79 0.21 0.24 0.92 K0.02 0.1
Mar 79 0.54 1.19 1.02 0.09 0.2
Apr 79 1.07 2.10 1.68 0.07 0.3
May 79 2.46 5.57 3.52 0.20 0.5
June 79 2.47 5.80 2.95 0.17 0.3
July 79 1.52 4.98 2.28 0.06 0.2
Average 1.54 3.45 2.32 1 .6
High 5.95 .o 8.25 .27 2.8
Low 0.15 0.21 0.53 K0.02 0.1
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Station Location Vermillion, Ohio

Parameter Concentrations
Units - ug/1
1978 & 79 Data

Month Al B Ba Be cd Co cr Cu Hg
Aug 78 533 K80 7 K K2 K2 K5 21 K.1
Sept 78 | 650 K80 13 K1 K2 K2 KS 14 K.1
Oct 78 " - - - - - - . -

Nov 78 - - - . - - - - K.1
vec 78 | 3500 | 0 31 K1 3 K3 10 3 K3
Jan 79 | 524 K80 K6 K1 K2 K2 21 K9 K.1
Feb 79 | 575 K80 10 K1 K2 K2 K5 K9 K.1
Mar 79 667 K80 n K1 K2 K2 KS *9 |
Apr 79 594 | K80 15 K1 K2 K2 K5 0|,
May 79 637 456 12 K1 K2 K2 K5 K9 )

June 79 - - - - - - - - -

July 49 | 429 K80 10 K1 K2 K2 K5 19 i

Average | 901 92 12 | g K2 K2 5 12| ¢
High 3500 456 3 K1 3 K2 21 3 K.1
Low 429 K80 K6 K1 K2 K2 K5 K9 K.1

~~—
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Station Location

Vermillion, Ohio

Parameter Concentrations
Units - ug/1
1978 & 79 Data

Month Fe Mn Mo N; Pb Sn Ti v In Ag
Aug 78 1360 | 62 7 K5 73 23 20 3 129 -
Sept 78 1040 95 K6 K5 102 K8 32 K2 134 K1
Oct 78 - - - - - - - - - -
Nov 78 - - - - - - - - - -
Dec 78 5420 134 7 K5 268 10 9N g 202 K1
Jan 7§ 477 28 K6 K5 58 22 9 K2 383 K1
Feb 79 725 29 K6 K5 60 K8 16 K2 115 K1
Mar 79 1430 71 K6 K5 K15 K8 23 K2 K50 K1
Apr 79 997 46 Ké K5 55 K& 22 K2 50 K1
May 79 864 63 K6 K5 K15 K8 15 K2 1750 K1
June 79 - - - - - - - - - -
July 79 968 60 K6 K5 76 K8 14 K2 121 K1
Average | 1476 65 KE K5 78 9 27 2 134 K1
High 5420 134 7 K5 268 23 9N 9 383 K1
Low 477 28 K6 K5 K8 9 K2 115 K1

tn




Station Location

Crane Creek, Ohio

Parameter Coricentrations
1978 & 79 Data

Volume Collected (m1) Specific
Preservative Type Conductance

Month "No Add" HNO3 HpS0; | Average | ymhos/em pH
Aug 78 - 500 - 500 - -
.Sept 78 1450 1700 1840 1663 107 4.6
Oct 78 1160 1225 1080 1155 115 £.6
Nov 78 1200 800 1080 - 1080 . . 50 - 42—
Dec 78 500 500 500 500 16 6.8
Jan 79 500 500 500 500 135 3.8
Feb 79 500 500 500 500 540 3.2
Mar 79 1815 500 500 500 150 6.3
Apr 79 3500 3560 3030 3300 170 4.6
May 79 - - - - - -
June 79 - - - - - -
July 79 - - - - - -
Average 1328 1223 1066 1462 160 4.9
High 3500 3560 3030 3300 540 6.8
Low 500 500 500 500 16 3.2

[4
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Station Location

Crane Creek, Dhio

Units - mg/]
1978 & 79 Data

Parameter Concentrations

Susp. Dissolved
Month Chloride | Sulfate | Solids Solids Ca Mg Na
Adg 78 - - - - 10.0 2.5 2.5
Sept 78 1 17 K5 14 5.5 1.6 K1.2
Oct 78 3 21 K5 75 7.8 3.1 K1.2
Nov 78 K1 4.7 14 33 K5 0.4 K1.2
Dec 78 1.0 1.2 12 10 K5 0.3 K1.2
Jan 79 9 |13 |15 88 5.6 1.4 2.2
Feb 79 23.8 38.2 33 350, - - -
Mar 79 3.5 13.7 24.3 98 17.5 6.6 2.4
Apr 7S 5 22.9 38.0 m K5 0.3 K1.2
May 79 - - - - - - -
June 79 - - - - - - -
July 79 - - - - - - -
Average 5.5 16.6 17.7 97 6.7 2.0 1.4
High 23.8 38.2 38.0 350 17.5 6.6 25
Low K1 1.2 K5 10 KS 0.3 K1.2

7




Station Location

Crane Creek, Michigan

Parameter Concentrations .

1

Units - mg/1
978 & 79 Data

. Nitrate- Total

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 = = - - -
Sept 78 2.41 4.35 2.65 0.43 0.3
Oct 78 3.14 5.13 6.64 0.18 0.3
Nov 78 0.33 0.68 0.40 0.03 0.3
Dec 78 0.90 1.27 2.22 0.16 0.1
Jan 79 | 0.85 e 4.43 0.05 0.3
Feb 79 3.54 6.92 19.2 0.17 1.0
Mar 79 2.30 6.52 0.05 0.50 0.3
Apr 79 1.12 1.7 1.49 0.04 0.8
May 79 - - - - -
June 79 - - - - -
July 79 - - - - -
Average | 1.-82 3.56 4.64 .20 0.4
High 3.54 6.92 19.20 0.50 1.0
Low 0.85 0.68 0.05 0.03 0.3

£




Station Location

Crane Creek, Ohio

Parameter Concentrations
Units - ug/]

1978 & 79 Data

[

Month Al B8 Ba Be Cd Co Cr Cu Hg

Aug 78 272 249 K6 K1 K2 K2 6 23 K.1

Sept 78 | 418 K80 16 K1 K2 K2 - K5 10 K.1

Oct 78 481 K80 9 K1 K2 K2 K5 K9 K.1

Nov 78 | 929 | xeo 8 K1 e ke |1 e [

Dec 78 | 562 K80 Ké K 3 3 15 N K.

Jan 79 1410 149 12 K1 K2 K2 K5 18 0.1

Feb 79 - - - - - - - - - !
§

Mar 79 - - - - - - - - 0.1
!

Apr 79 2470 209 35 K1 3 K2 44 28 K. 1

May 79 819 K80 16 K1 K2 K2 K5 K9 -

June 798 - - - - - - - - - 5

July 79 - - - - - - - - - j

Average | 920 107 13 K1 K2 K2 13 13 K.

High 2470 | 249 35 q 3 3 44 29 R

Low 272 K80 K6 K1 K2 K2 K5 K9 K. .




Station Location Crane Creek, Ohio

Parameter Concentrations
Units - ug/1
1978 & 79 Data

Month Fe Mn Mo ﬁ; Pb Sn Ti v Zn Ag
Aug 78 320 29 K6 K5 28 22 8 K2 474 K1
sept 78 | 526 34 K6 K5 33 K8 37 K2 116 K1
oct 78 | 267 47 K6 K5 K15 K8 1k K2 298 K1
Nov 78 | 870 19 K6 K5 25 K8 24 K2 396 K1
Dec 78 | 647 14 18 K5 56 N 16 K2 230 K1
Jan 79 | 759 35 21 KS 115 83 17 k2 4450 K1
Feb 79 - - - - - - - - - -
Mar 79 | 3080* | 113 K6 36* 116 K8 38 10 831 K1
Apr 79 | 962 33 K6 K5 K15 K8 17 K2 53 K1
May 79 - - - - - - - - - -
June 79 - - - - - - - - - -
July 79 - - - - - - - - - -
Average | 621 46 8 K5 55 14 24 K2 942 K1
High 3080 | 47 21 36 s 43 37 10 4550 K1
Low 267 14 K6 KS K15 K8 8 K2 55 K1

x>
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Station Location

Paradise, Michigan

Parameter Concentrations
1978 & 79 Data

Volume Collected (ml) Specific
. Conductance
Mont h "No Add" HNO3 H2504 Average umhos / cm pH
Aug 78 - 500 - 500 - -
Sept 78 5500 5500 5500 5500 17 4.6
Oct 78 3000 2200 3000 2733 40 4.0
Nov 78 1400 1400 1200 1333 115 3.8
Dec 78 - - ~ - - -
Jan 79 1300 2000 1600 1633 27 4.2
Feb 79 2000 2000 2000 2000 - -
Mar 79 - - - - 117 -
Apr 79 %00 500 500 500 28 4.6
May 79 1600 "3100 2800 2500 33 4.2
June 79 1380 1370 1390 1370 23 4.3
July 79 3000 4000 1200 2700 54 3.6
Average 2187 2257 2187 2087 57 4.2
High 5500 5500 5500 5500 117 4.6
Low 500 500 500 500 17 3.8
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Station Location

Paradise, Michigan

Parameter Concentrations
Units -.mg/1
1978 & 79 Data

Susp. Dissolved

Month Chloride | Sulfate | Solids Solids Ca Mg Na
Aug 78 - - - - K5 1.7 K1.
Sept 78 1 5 K.5 27 K5 KD.1 K1.
Oct 78 K1 4 K.5 26 K5 0.3 K1.
Nov 78 1 15 8 75 KS 0.3 K1.2 |
Dec 78 - - - - - - -
Jan 79 K1 1.9 1.92 18 K5 K.1 K1.
Feb 79 - - - - - - -
Mar 79 K1.0 9.6 5.3 76 K5 K.1 K1.
Apr 79 K 4.3 16 18 K5 .3 K1.
May 79 K1 4.6 30 22 K5 .2 K1.
June 79 K1 3.4 10 15 - - -
July 79 K1 8.1 K5 35 K5 K.1 K1.
Average K1 12.6 6.03 40 K5 .48 K1.
High 1 15 16 76 KS 1.7 K1.
Low K1 1.9 K5 18 K5 K. Kl.

P




Station Location

Paradise, Michigan

Parameter Concentrations

1

Units - mg/1
978 & 79 Data

. Nitrate- Total

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 - - - - -
Sept 78 0.49 - 0.57 0.60 0.03 0.2
Oct 78 0.32 0.42 0.94 0.03 K0.1
Nov 78 0.37 1.28 0.91 0.1 0.2
Dec 78 - - - - -
Jan 79 0.06 K0.05 2.91 K0.02 0.1
Feb 79 - - - - -
Mar 79 0.93 1.22 2.99 K0.02 K.1
Apr 79 0.50 1.38 0.35 0.09 0.1
May 79 0.85 1.49 0.98 0.05 c.1
June 79 0.57 0.88 1.14 0.04 K0.1
July 79 0.83 2.03 0.47 0.10 K0.1
Average 0.45 1.06 1.45 .05 0.1
High 0.93 1.49 2.99 0.1 0.2
Low 0.06 K0.05 0.35 KO.02 K.




Station Location

Paradise , Michigan

Parameter Concentrations
Units - ug/1
1978 & 79 Data

Month Al B Ba Be Cd Co Cr Cu Hg
Aug 78 242 K80 8 K1 K2 K2 N K9 K.
Sept 78 167 K80 9 K1 K2 K2 K5 10 K.
Oct 78 187 K80 K6 K1 k2 X2 K5 X9. K1
Nov 78 261 K80 K6 K1 K2 K2 K5 K9 K.1
Dec 78 - - - - - - - - -
Jan 79 225 K80 11 K1 K2 K2 K5 KS K.1
Feb 79 - - - - - - - - -
Mar 79 136 K80 K6 K1 K2 K2 K5 K9 K.1
Apr 79 1320* K80 6 K1 K2 K2 K5 K9 - K.1
May 79 282 244 7 K1 K2 K2 K5 K9 -
June 79 - - - - - - - - -
July 79 130 K80 K6 K1 K2 K2 K5 9 -
Average 204 K80 6 K1 K2 K2 K5 K9 K.1
High 1320 244 n K1 K2 K2 n 10 K.1
Low 139 K80 K6 K1 K2 K2 K5 K9 K.1

*Not Averaged

)




Station Location

Paradise, Michigan

Parameter Concentrations
Units’s ug/
1978 & 79 Data

Month Fe Mn Mo ﬁ; Pb Sn Ti v Zn Ag
Aug 78 269 26 K6 K5 30 23 Ké K2 405 -
Sept 78 | 526 34 K6 KS 33 K8 37 K2 116 K1
Oct 78 379 18 K6 K5 K15 K8 K6 K2 230 | K1
Nov 78 | 337 33 10 K5 40 k8 |.10... | k2. {109 .| K-
Dec 78 - - = - - - - - - -
Jan 79 | 180 7 8 KS 19 22 7 K2 114 K1
Feb 79 - - - - - - - - - -
Mar 79 | 230 10 K6 K5 K15 K8 K6 K2 204 K3
Apr 79 | 1130 |18 K6 K5 K15 K8 36 K2 K50 K1
May 79 | 298 13 17 K5 K15 K8 N K2 K50 K1
June 79 - - - - - - - - - -
July 79 | 198 | Xs K6 | K5 Kis | k8 K6 K5 57 K]
Average | 392 18 6 K5 17 8 12 K2 375 K1
High 1120 | 34 10 K5 40 23 37 K2 2320 K1
Low 180 7 K6 K5 K15 K8 K6 K2 K50 K1

25



Station Location _Grand Marais, Michigan

Parameter Concentrations
1978 & 79 Data

Volume Collected (ml) Specific
Preservative fonductance

Month “No Add" HNO3 H2504 Average umhos / cm -pH
Aug 78 2200 3700 4300 3700 - -

Sept 78 3000 3000 3000 3000 n 5.2
Oct 78 1840 1890 1890 1873 30 6.0
Nov 78 1430 2850 2360 2213 9 5.1
Dec 78 4040 3920 3860 3940 © 39 4.5
Jan 79 2020 2300 2320 2213 23 4.3
Feb 79 1610 1720 1740 1690 50 3.9
Mar 79 1940 1920 1940 1933 82 3.5
Apr 79 1600 2200 2300 2033 40 4.3
May 79 6050 4150 2580 4260 72 3.8
June 79 5550 4550 5550 5550 55 3.4
July 79 500 500 2600 1200 - 3.2
Average 2815 2916 2870 2800 35.5 4.6
High 6050 5550 5550 5550 82 6.0
Low 500 500 1740 1200 9 3.5




Station Location

Grand Marias, Michigan

Parameter Concentrations
Units - mg/1
1978 & 79 Data

Susp. Dissolved

Month Chloride | Sulfate { Solids Solids Ca Mg Na

Aug 78 - - - - K5 K. K1.
Sept 78 1.6 3.7 K5 10 K5 K0.1 K1.
Oct 78 1 5 7 20 6.3 1.7 K1.
Nov 78 K1 K1 8 K10 KS KO.1 K.
Dec 78 5.0 5.5 20 24 K5 1.0 1.
Jan 79 K1 1.6 2.1 16 Ks K.1 X
Feb 79 1.4 4.1 K5 | x5 K.1 K.
Mar 79 K1 7.6 12.0 52 K5 .2 K1.
Apr 79 K2 5.4 12 26 K5 K. K.
May 79 K1 8.7 7 47 K5 .2 K1.
June 79 K1 7.8 8 36 - - -

July 79 K1 4 - - K5 .3 K1.
Average 1.4 5.2 8.2 26 K5 .4 K1.
High 5.0 8.7 20 52 6.3 1.7 1.
Low K K1 K5 K10 K5 K1 K1.

37




Station Location __ Grand Marias. Michigan

Parameter Concentrations

Units - mg/1

1978 & 79 Data

o Nitrate- Total
Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 - - - - -
Sept 78 0.48 1.49 0.23 0.04 0.2
Oct 78 0.22 1.00 1.35 0.53 0.5
Nov 78 | 0.19 0.27 0.37. | K0.02 K1 |
Dec 78 0.54 0.80 0.06 0.05 0.6
Jan 79 0.05 0.07 0.72 K0.02 K.1
Feb 79 | 0.17 K0.05 3.26 (0.02 K.1
Mar 79 0.62 0.82 1.00 K0.02 0.1
Apr 79 | 0.46 0.50 0.34 . | K0.02 K.1
May 79 0.64 1.02 1.28 0.04 K.1
June 79 0.60 0.88 0.53 0.02 K.1
July 79 0.43 1.17 0.56 0.05 0.2
Average | 0-34 .62 1.05 .08 .2
Migh 0.64 1.49 3.26 0.53 0.6
Low 0.05 KO.05 0.06 K0.02 K.1

.25




Station Location Grand Marjas, Michigan

Parameter Concentrations
Units - ug/}
1978 & 79 Data

Month Al 8 Ba Be Cd Co Cr Cu Hg
Aug 78 17 154 7 K1 8 K2 K5 21 K.1
Sept 78 139 K80 K6 K1 K2 K2 K5 K9 K.1
Oct 78 659 K80 7 K1 K2 K2 K5 19 K.1
Nov 78 332 K80 K6 K1 K2 K2 K5 KS K.1
Dec 78 2160 | 85 18.- K1 K2 K2 K5 17 K.
Jan 79 229 K80 K6 K1 K2 K2 K5 12 K.1
Feb 79 163 K80 K6 K1 K2 K2 K5 n K.1
Mar 79 350 K80 Ké K1 K2 K2 K5 K9 K.1
Apr 79 250 K80 K6 K K2 K2 KS K9 K.1
May 79 241 K80 K6 K K2 K2 K5 K9 -
June 79 - - - - - - - - -
July 79 349 203 Ké K1 K2 K2 K5 17 -
Average | 459 69 K6 K1 K2 K2 K5 n K.
High 2160 203 18 K1 8 K2 K5 21 K.1
Low 139 Ko K6 K1 K2 K2 K5 KS K.1

[P
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Station Location 6rand Marais, Michigan

Parameter Concentrations
Units - ug/]
1978 & 79 Data

Month Fe Mn Mo Q; Pb Sn Ti v Zn Ag
Aug78 | Kl120 | 9 K6 KS 33 K8 K6 K2 625 K1
Sept 78 | K120 | 36 K6 KS Kis | ks 265 | K2 K50 K1
Oct 78 | 259 | 818 | k6 K5 K15 | ks 24 K2 N9 K1
Nov78 | 212 | 9 8 K5 KiIs | k8 8 K2 127 K1
Dec 78 | 2270 | 46 K6 K5 62 K8 42 K2 607 K1
Jan79 | 167 | K6 K6 ~ K5 20 22 K6 K2 142 K1
Feb 79 | 210 | K6 K6 K5 K1Is | k8 K6 K2 K50 K1
Mar 79 | 29 | 10 K6 K5 K15 | ks n K2 109 K1
Apr 79 | 124 | 9 K6 K5 K15 | ke K6 K2 K50 K1
May 79 193 8 K6 K5 K15 K8 7 K2 K50 K1
June 79 - - - - - - - - - -
July 79 | 627 | 19 K6 | K5 K15 | K8 14 K2 288 K1
Average | 407 89 K6 KS 16 K8 35 K2 192 K1
High 2270 | 818 | 8 KS 62 22 265 | k2 625 K1
Low K120 | K6 K6 K5 KIs | K8 K6 K2 KS0 K

{o
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Station Location

Baraca, Michigan

Parameter Concentrations

1978 & 79 Data

Volume Co]iectea (m1)' Specific
Preservative Type Fonductance |

Month "No Add" | HNO, H,S0, Average | umhos/cm BH
Aug 78 7100 7100 7100 7100 - -
Sept 78 6700 6700 6670 6800 16 4.4
Oct 78 900 900 900 900 34 4.4
Nov 78 1300 4100 4300 13233 16 4.7 T
Dec 78 3350 3350 3040 3247 14 4.4
Jan 79 3100 2850 3160 3037 20 4.3
Feb 79 2300 2260 2250 2270 25 4.2
Mar 79 6000 5500 5750 5750 21 3.8
Apr 79 3000 3000 3000 3000 30 4.6
May 79 4120 4340 4520 4327 45 4.1
June 79 7000 6950 3350 5766 12 4.8
July 79 400 4320 2200 3786 25 3.5
Average 4105 4400 3853 4407 25 4.4
High 700 7100 7100 7100 45 4.6
Low 900 900 900 900 14 3.8




Station Location

Baraga, Michigan

Parameter Concentrations
Units - mg/1
1978 & 79 Data

Susp. Dissolve

Month Chloride | Sulfate | Solids Solids Ca Mg Na

Aug 78 - - - - K5 K. K1.2
Sept 78 K1 1 K5 K10 K5 0.3 K1.2
Oct 78 1 5 K5 22 KS 2.0 K1.2
Nov 78 K1 3 79 10 KS K.1 K1.2
Dec 78 1 1.5 K5 8 K5 K.1 K1.2
Jan 79 K1 1.4 KS 2 |so 0.6 | 2.3
Feb 79 1.1 1.3 - 8 16 KS KO.1 K1.2
Mar 79 K1 2.6 6.3 14 K5 K.1 K1.2
Apr 79 K1 4.0 8 20 K5 .2 K1.:2
May 79 9 6.6 9 29 K5 K.1 K1.2
June 79 K1 1.9 7 8 - - -

July 79 K1 3.4 K5 16 K5 K. K1.2
Average K1 3.0 14 16 K5 .44 K1.2
High 1.1 6.6 79 29 K5 2.0 K1.2
Low K1 1 KS K10 K5 K.1 K1.2

3>




Station Location Baraga, Michiaan

Parameter Concentrations
Units - mg/1
1978 & 79 Data

Nitrate- Tota)

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 - - - - -
Sept 78 0.22 0.33 0.30 0.06 KO.1
Oct 78 0.52 0.87 0.72 0.66 0.2
Nov 78 | 0.10 0.21 0.30 K.02 0.1
Dec 78 | .08 .34 ".48 .03 K.1
Jan 79 K.03 K0105 0.46 :K0.0Z K.1
Feb 79 0.09 0.35 1.01 K0.02 0.1
Mar 79 0.1 0.28 0.39 K0.02 K.1
Apr 79 0.69 0.89 0.57 0.04 0.1
May 79 0.09 1.75 0.49 0.15 0.1
June 79 0.32 0.60 0.22 K.02 K.
July 79 - - - - K.1
Average 0.26 0.63 0.28 0.10 0.1
High 0.69 1.75 1.01 0.66 0.1
Low K.03 K0.05 0.30 K0.02 K.1




Station Location

Baraga, Michigan

Parameter Concentrations

Untts - ug/1
1978 & 79 Data

Month Al 8 Ba Be cd Co Cr Cu Hg
Aug 78 137 K80 K6 K1 K2 K2 K5 K9 K.1
Sept 78 | 177 K80 K6 K1 K2 K2 KS K9 K.1
Oct 78 659 K80 7 K1 K2 K2 16 19 -l K
Nov 78 236 K80 K6 K1 K2 K2 | ks ks | ka1
Dec 78 16 K80 7 K1 4 K2 K5 K9 K.
Jan 79 | 468 186 8 K1 K2 K2 K5 13 -
Feb 79 13 kK80 | K6 K1 K2 K2 K5 K9 K.1
Mar 79 K90 K80 K6 K1 K2 K2 KS K9 K.1
Apr 79 513 K80 6 K1 K2 K2 K5 K9 K.1
May 79 307 K80 6 K1 K2 K2 K5 9 -
June 79 - - - - - - - - -
July 79 | 361 K80 K6 K1 K2 K2 K5 7 -
Average 286 K80 K6 K1 K2 K2 K5 K9 K.1
High 659 186 | 8 K1 4 K2 16 19 K.1
Low K90 K80 K6 K1 K2 K2 KS K9 K.1

3¢




Station Location

Baraga, Michigan

Parameter Concentrations
Units - ug/1
1978 & 79 Data

Month Fe Mn Mo N; Pb Sn Ti v Zn Ag
Aug 78 | 121 8 9 KS 27 K8 K6 K2 57 K1
Sept 78 | K120 | 9 9 KS 26 K8 18 K2 164 K1
Oct 78 | 912 51 K6 Ks KIs | ke 84 K2 537 K1
Nov 78 | 209 K6 K6 K5 K15 | K8 15 K2 66 K1
Dec 78 | K120 | K6 K6 K5 21 K8 9 K2 85 K1
Jan 79 | 506 17 9 KS 32 K8 16 K2 163 K1
Feb 79 | 127 K6 K6 K5 Kis | ke K6 K2 200 K1
Mar 79 | K120 | K6 K6 K5 K1s | k8 K6 K2 K50 K1
apr79 | 618 |9 K6 K5 K15 | k8 16 K2 K50 K1
May 79 | 262 | 10 X6 K5 38 K8 7 K2 K50 K3
June 79 - - - - - - - - - -
July 79 | 335 |10 K6 | Ks K15 K8 9 K2 K50 K1
Average | 296 | 11 K6 K5 22 K8 16 K2 194 K1
HWigh | 618 51 9 K5 38 K8 84 K2 537 Kt
Low K120 | Ke K6 K5 KIs | k8 K6 K2 57 K50




Station Location

Houghton, Michigan

Parameter Concentrations

1978 & 79 Data

Volume Collected (ml) Specific
Preservative Type Conductance
Month “No Add" HNO H,S0, Average | mhos/cm “pH
Aug 78 4760 4750 4580 | 4763 - -
Sept 78 2500 2560 2720 2593 15 4.7
Oct 78 1260 1310 1310 1293 _ . 15 5.2
Nov 78 6100 6370 6580 6350 - -
Dec 78 - - - - - -
Jan 79 - - - - 17 4.9
Feb 79 5860 5930 5550 5780 13 4.6
Mar 79 - - - - - -
Apr 79 - - - - - -
May 79 - - - - - -
June 79 - - - - - -
July 79 - - - - - -
Average 4096 4184 4148 4156 40 4.9
High 6100 6370 6580 6350 115 5.2
Low 1260 1310 1310 1293 13 4.6

&




Station Location

Houghton, Michigan

Units —=-mg/1 ..
1978 & 79 Data

Parameter Concentrations

Susp. Dissolved

Month Chloride | Sulfate { Solids Solids Ca Mg Na
Aug 78 - - - - K5 0.2 K.
Sept 78 K1 3 K5 K10 K5 KO.1 K1.
Oct 78 K1 3 17 75 K5 0.5 K1.
Nov 78 - - - - - - -
Dec 78 - - - - - - -
Jan 79 K1 1.6 4.16 10 K5 K0.1 K1.
Feb 79 K1 1.9 K5 9 K5 0.9 K1.
Mar ;9 - - - - - - -
Apr 79 - - - - - - -
May 7¢ - - - - - - -
June 79 - - - - - - -
July 79 - - - - - - -
Average K1 2.4 6.54 K} K5 .34 K1.
“High K1 3 17 75 K5 0.90 K1.
Low K1 1.6 K5 K10 K5 K0.10 K1.
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Station Location

Houghton, Michigan

Parameter Concentrations
Units - mg/]
1978 & 79 Data

. Nitrate- Tota)
Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 - - - - -
Sept 78 0.45 0.75 0.85 0.02 0.1
Oct 78 0.46 0.81 0.55 0.05 0.1
Nov 78 - - - - -
Dec 78 | - - - - -
Jan 79 0.05 0.23 0.34 0.52 K.1
Feb 79 0.10 0.15 0.36 K0.02 0.2
Mar 79 - - - - -
Apr 79 - - - - -
May 79 - - - - -
June 79 - - - - -
July 79 - - - - -
Average 0.27 0.49 .53 .20 J
High 0.46 0.81 .85 .52 0.2
Low 0.05 0.15 .34 KO0.02 K.1

3%




Station Location

Houohton, Michiaan

Parameter Concentrations

Units - ug/1
1978 & 79 Data

Month Al 8 Ba Be Cd Co Cr Cu Hg
Aug 78 295 K80 9 K1 K2 K2 N 18 1.3
Sept 78 186 K80 7 K1 K2 K2 K5 K9 0.3
Oct 78 281 K80 K6 K1 K2 K2 K5 K9 K.1
Nov 78 - - - - - - - - -
Dec 78 - - - - - - - - -
Jan 79 161 K80 K6 K1 K2 K2 K5 K9 K.1
Feb 79 102 K80 K6 K1 K2 K2 10 K9 K.1
Mar 79 - - - - - - - - -
Apr 79 - - - - - - - - -
May 79 - - - - - - - - - i
June 79 - - - - - - - - - i
July 79 - - - - - - - - -
Average | 205 K80 5 K1 K2 K2 6 Ko 0.4 |
High 295 K80 9 K K2 K2 N 18 1.3
Low 102 K80 Ké K1 K2 K2 K5 K9 K. }
|




Station Location Houghton, Michigan .

Parameter Concentrations
Units - ug/l
1978 & 79 Data

Month Fe Mn Mo N; Pb Sn Ti v In Ag
aug78 | 208 | M 7 Ks | 65 | 21 " K2 103 | K«
Sept 78 | 143 12 K6 K5 17 K8 85 K2 112 K1
oct 78 | 280 | 26 K6 K5 K15 | K6 18 K2 148 K1
Nov 78 - - - - - - - - - e
Dec 78 - - - - - - - - - -
Jan79 | 125 | K6 K6 K5 KI5 | 22 K6 K2 86 K1
Feb 79 | 129 | 8 K6 10 KI5 | K8 K6 K2 137 K1
Mar 79 - - - - - - - - - -
Apr 79 - - - - - - - - - -
May 79 = - - - - - - - - -
June 79 = - - - - - - - - -
July 79 | - - - - - - - - - -
Average | 177 14 K6 KS 21 n 24 K2 117 K1
High | 248 |26 7 10 65 | 22 85 K2 148 K1
Low 125 | K6 K6 KS K15 | K6 K6 K2 86 K1

e




Station Location

Beaver Island, Michigan

Parameter Concentratioﬁg
1978 & 79 Data

Volume Collected (ml) Specific
Preservative Type Lonductance

Month "No Add" HNO o H,50, Average | ymhos/cm pH
Aug 78 6860 7000 7100 7000 - -

Sept 78 1800 3970 5200 3657 16 5.7
Oct 78 4260 4100 4100 4153 16 4.7
Nov 78 2800 1600 2600 2333 28 4.5
Dec 78 | 2400 2400 2450 2417 22 4.2
Jan 79 800 800 800 800 30 4.6
Feb 79 1700 1800 1650 1717 470 3.2
Mar 79 4700 4650 4600 4650 13 4.4
Apr 79 3300 3800 3900 3667 22 4.7
May 79 3050 © 3200 2650 2967 32 5.5
June 79 3200 3800 3850 3616 17 5.5
July 79 1800 2360 2120 2100 - 5.7
Average 3053 3290 3906 3336 77 4.5
High 6860 7000 7100 7000 470 5.7
Low 800 800 800 800 13 3.2




Station Location

Beaver, Island

Parameter Concentrations
Units - mg/1
1978 & 79 Data

Susp. Dissolved

Month Chloride | Sulfate | Solids Solids Ca Mg Na

Aug 78 - - - - K5 0.7 K1.
Sept 78 K1 4 K5 15 K5 0.2 K1.
Oct 78 1 3 K5 10 K5 0.2 K1.
Nov 78 1 4.4 13 18 K5 0.8 K1.
Dec 78 K1 1.3 6 14 K5 0.2 K1.
Jan 79 1.1 2.5 | 1.9 | 20 K5 0.6 K1.
Feb 79 K1 16.6 KS 306 KS 2.0 K1.
Mar 79 K1 2.5 5.3 8 K5 K.1 K.
Apr .79 K1 2.9 K5 14 K5 K.1 K1.
May 79 K1 5.2 17 21 K5 .3 K1.
June 79 K1 2.6 K5 n - - .

July 79 - - - - K5 1.0 K1.
Average K1 4.7 6.0 51 K5 0.7 K1.
High 1.1 16.6 17 306 K5 2.0 ) K1.
Low K1 1.3 KS 8 KS 0.2 K1.




Station Location ___ Reaver Island, Michigan

Parameter Concentrations

Units - mg/1
1978 & 79 Data

*Not averaged, probably acid contamination.

. Nitrate- Total )

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78

0.54 0.56 0.37 K0.02 0.1
Sept 78

0.32 0.33 0.52 0.02 0.1
Oct 78

0.30 0.66 0.40 0.05 0.1
Nov 78 Co

0.35 0.60 0.94 K0.02 0.1
Dec 78

0.36 0.69 0.14 0.02 K.1
Jan 79

0.20 0.58 1.18 0.04 K.1
Feb 79

0.49 0.59 0.59 0.02 0.1
Mar 79

0.40 0.67 0.44 0.03 K.1
Apr 79

1.27 1.42 0.97 0.07 0.1
May 79

0.47 0.67 144 . 0* 0.07 K.1
June 79

0.58 1.16 0.71 0.10 C.1
July 79
Average 0.47 0.68 0.63 ..03 .08
High 1.27 1.42 144.0% .07 0.1
Low 0.20 0.33 0.14 K0.02 K.1

Yl




Station Location Beaver Island, Michigan

Parameter Concentrations
Units - ug/1
1978 & 79 Data

Month Al B Ba Be Cd Co Cr Cu Hg

“Aug 78 390 107 9 K1 K2 K2 K5 22 K.1
Sept 78 190 K80 13 K1 K2 K2 6 K9 0.1
Oct 78 K390 K80 K6 K1 K2 K2 K5 K9 K.1
Nov 78 332 K80 K6 K1 K2 K2 7 12 K
Dec 78 | 414 K80 K6 K) k2 | k2 | s K9 K
Jan 79 247 83 K6 K1 K2 K2 K5 K9 K.1
Feb 79 213 | K80 K6 K1 K2 K2 KS K9 .
Mar 79 175 K80 Ké K1 K2 K2 K5 K3 K.
Apr 79 230 K80 K6 K1 K2 K2 K5 K9 -
May 79 K90 K80 K6 K1 K2 K2 K5 K9 -
June 79 - - - - - - - - -
July 79 | 170 K80 K6 K1 K2 K2 KS 7 -
Average 223 Ko K6 K1 K2 | 74 K5 . 1.0 K.1
High 414 107 13 K1 K2 K2 7 22 .1
Low Ks0 K80 K6 K1 K2 K2 K5 K9 K.1

v¢




Station Location  Beaver Island, Michigan

Parameter Concentrations
Units - ug/l
1978 & 79 Data

Month Fe Mn Mo N} Pb Sn Ti v In Ag
Aug 78 411 16 K6 K5 84 K8 1w | ke 149 K1
Sept 78 | 143 | 127 | e K5 27 K8 16 K2 K50 K1
Oct 78 K120 | 11 K6 K5 KI5 | K8 K6 K2 98 K1
Nov 78 260 -| 10 K6 K5 | 18 | k8 12 K2 459 K1--
Dec 78 383 | K6 7 K5 48 K8 12 k2 | 205 -| K3
Jan 79 132 | K6 13 K5 a4 a4 K6 K2 162 K1
Feb 75 | 273 | 14 K6 K5 K15 | K8 K6 K2 292 K1
Mar 79 | 185 | K6 K6 K5 Kis | 8 K6 K2 K50 K1
apr 79 | 143 | Ke K6 KS KIs | k8 10 K2 62 K1
May 79 | K120 | 7 " K6 KS K15 | x8 K6 K2 K50 K1
June 79 | - - - - - - - - - -
iy 79 | 195 | 10 K6 K5 KI5 | X8 K6 K2 K50 K1
Average | 186 | 19 K6 K5 24 K8 7 K2 158 K1
High 41 127 | 13 K5 84 44 16 K2 459 K1
Low K120 | K6 K6 K5 KI5 | k8 K6 K2 K50 K1

<z




Station Location

Copper Harbor, Michigan

Parameter Concentrations
. 1978 &.79 Data .

Volume Collected (ml) Specific
Preservative Type Lonductance

Month "No Add" HNO 3 HpS04 Average | ynhos/cm oH
Aug 78 - 3100 3200 3150 - -
Sept 78 2480 2350 2440 2423 - -
Oct 78 1225 1225 - 1225 - -
Nov 78 500 500 500 500 - 110 8.5 . |-
Dec 78 11000 11000 11000 11000 52 4.0
Jan 79 4150 3860 3260 3757 23 4.7
Feb 79 10680 10520 11200 10800 34 4.1
Mar 79 500 500 500 500 22 4.5
Apr 79 2650 2840 2680 2723 24 4.5
May 79 3380 "2380 2380 2700 22 4.9
June 79 5960 4420 5560 5313 14 5.3
July 79 2960 3000 2880 2946 32 3.8
Average 3684 3808 3842 3867 a4 4.6
High 11000 11000 11200 11000 110 5.5
Low 500 500 500 500 22 4.0

42




Station Location

Copper Harbor, Michigan

Parameter Concentrations

Units - mg/
1978 & 79 Data

Susp. Dissolved

Month Chloride | Sulfate | Solids Solids Ca Mg Na
Aug 78 - - - - K4 K.1 K1.2
Sept 78 - - - - - - =
Oct 78 - - - - K4 1.3 K.9
Nov 78 K1 K1 6 72 K& | 0.2 K.9
Dec 78 K1 2.5 K4 34 K4 0.1 K.9
Jan 79 K1 1.9 K4 16 K4 0.2 K.9
Feb 79 K1 1.7 & 22 K4 KO.1 K.9
Mar 79 K2 3.1 K4 14 K4 K. K.9
Apr 79 K2 2.8 K4 16 K4 K.1 K.9
May 79 K1 4.0 7 14 K4 1.1 K. 9
June 79 K1 2.3 8 9 - - -
July 79 K1 3.3 8 21 Ka 2 K9
Average K1 2.9 2.7 29 K4 .3 K.9
High K1 4.0 7 72 K4 1.3 K.S
Low K1 K1 K4 14 K4 KO.1 K.9




Station Location

Copper Harbor, Michigan

Parameter Concentrations
Units -~ mg/1
1978 & 79 Data

. Nitrate- Total

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 - - - - -
Sept 78 - - - - -
Oct 78 - - - - -
Nov 78 0.14 0.31 0.33 K.02 K.1
Dec 78 0.04 0.30 0.31 0.03 0.1
Jan 79 0.05 0.25 0.41 0.03 K.1
Feb 79 0.21 0.34 0.84 K0.02 K.1
Mar 79 K0.03 K0.05 0.14 K0.02 K.1
Apr 79 0.26 0.37 0.35 KO. 02 K.1
May 79 0.63 1.19 0.58 0.06 0.1
June 79 0.64 1.30 0.39 0.08 K.1
July 79 0.55 1.33 0.52 0.12 K.1
Average .22 0.58 0.40 .02 K.1
High 0.64 1.30 0.84 0.08 0.1
Low K0.03 KO.05 0.14 K0.02 K.1

147




'Station Location

Copper Harbor, Michigan

Parameter Concentrations

Units - ug/1
1978 & 79 Data

Month Al B Ba Be Cd Co Cr Cu Hg
Aug 78 133 1 N K1 3 K2 K5 14 0.5
Sept 78 - - - - - - - - -
Oct 78 321 K80 K6 K1 K2 K2 K5 K9 K.1
Nov 78 2320 K80 15 K1 K5 K5 K5 K9 K.1
Dec 78 195 K80 13 K1 K2 K2 K5 K9 K.1
Jan 79 | 188 116 6 |« k2 K2 K5 Ko X1
Feb 79 K20 93 K6 K1 K2 K2 K5 K9 K.1
Mar 76 K990 K80 Ké K1 K2 K2 K5 K9 K1
Apr 79 17 KRD Ké K1 K2 K2 K5 7 K.1

|
May 79 737 299 7 K1 K2 K2 N K3 - :
June 79 - - - - - - - - - ?
July 79 | 339 K30 K6 K K2 K2 K5 7 -
Average A58 85 6 K1 K2 K2 K5 K9 K.1 |
High 2320 290 15 K1 3 K2 K5 14 K.1
Low K90 K80 K6 K1 K2 K2 K5 XS K.




Station Location ___ Copper Harbhor, Michigan

Parameter Concentrations
Units - ug/1
1978 & 79 Data

Month Fe Mn Mo Ni Pb Sn T v In Ag

183 10 K6 KS 82 23 K6 k2 | K1
Aug 78
Sept 78 ) ) ) ) ) ) il i ) )

535 22 K6 K5 K15 K8 52 3 95 K1
Oct 78

201 | k6 | ke Ks | 30 K8 250 | 4 1220 | K1
Nov 78

123 K6 8 ks | 17 K8 K6 K2 579 K1
Dec 78

K120 | ke K6 K5 28 22 K6 K2 226 K1
Jan 79

K120 | ke K6 KS K15 K8 K6 K2 K50 K1
Feb 79
Mar 79 | 359 | K6 K6 K5 K15 K8 K6 K2 136 K
apr 79 | 208 6 . K6 K5 K15 K8 7 K2 92 K1
May 79 | 650 21 ah K5 K15 K8 19 K2 159 K1
June 79 | ) ) ) ) ) ) ) i
July 79 | 335 | 10 K6 [Kks | K15 | ks 9 K2 Ko | K
Average 271 8 K6 K5 28 8 35 K2 266 K1
High 650 | 22 n 82 23 250 4 1220 | «1
Low K120 | K6 K6 K5 K15 K8 K6 K2 K50 K1




Station Location Ontanagon, Michiaan

Parameter Concentrations
1978 & 79 Data

Volume Collected (ml)- Specific

Preservative Jype Conductance
Month "No Add" HNO3 H2504 Averaae | umhos/cm pH
Aug 78 5500 5500 5500 5500 15 5.1
Sept 78 2000 2000 2000 2000 - -
Oct 78 2000 1600 1200 1600 1140 5.7
Nov 78 3000 3000 3000 3090 480 379.‘ ~
Dec 78 3400 3800 3600 3600 26 4.1
Jan 79 2700 3000- 2900 2867 42 4.1
Feb 79 3000 3000 3000 3000 38 4.1
Mar 79 1700 3400 1700 2300 4 7.9
Apr 79 1500 1560 1400 1500 90 4.0
May 79 7000 © 7000 7000 7000 64 4.9
June 79 500 500 500 500 37 4.8
July 79 2000 500 500 1000 20 4.8
Average 2858 2905 2691 3236 229 4.8
High 7000 7000 7000 7000 1140 7.5
Low 500 500 500 1500 4 3.0




Statijon Location Ontanagon, Michigan

Parameter Concentrations
Units - mg/1
-~ 1978 & 79 Data

Susp. Dissolved
Month Chloride | Sulfate | Solids Solids Ca . Mg Na
Aug 78 1 7 K5 20 K5 0.2 K1.2
Sept 78 - - - - - - -
Oct 78 K1 4 23 - K5 0.4 K1.2
Nov 78 K1 13 22 - | ks o | k2
Dec 78 Kl ! K5 18 Ks K.2 a.2.
Jan 79 2.2 3.9 K5 26 K5 KO0.1 K1.2
Feb 79 1.3 3.3 K5 25 K5 KO.1 K1.2
Mar 79 K1 3.9 20.2 4 K5 S L2 K1.2
Apr 79 K1 5.7 22 59 K5 .3 K1.2
May 79 K1 1.1 51 41.6 KS .3 K1.2
June 79 Kl 5.6 35 24 - - -
July 79 K 3.2 16 18 K5 9| K2
Average K1 5.2 12 20 K5 D K1.2
High 2.2 13 23 59 K5 1.0 K1.2
Low q 1 KS 4 K5 K.1 K1.2




Station Location

Ontonagon, Michigan

Parameter Concentrations
Units - mg/1
1978 & 79 Data

. Nitrate- Total
Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 0.57 1.00 0.32 0.06 0.3
Sept 78 0.57 1.00 0.32 0.06 -
Oct 78 1.12 4.92 0.58 0.22 1.0
Nov 78 0.24 Q.56 0.31 .03 0.2
Dec 78 0.14 0.45 0.33 .03 0.1
Jan 79 q.os K0.05 0.68 K0.02 K.1
Feb 79 o.M 0.39 1.10 K0.02 0.1
Mar 79 0.12 0.11 0.48 K0.02 0.1
Apr 79 0.89 2.37 0.53 0.18 0.3
May 79 0.66 1.22 0.85 0.1 0.9
June 79 1.14 2.29 0.81 0.17 0.2
July 79 7.81 9.94 0.53 1.27 0.1
Average .42 1.35 .52 .07 .3
Righ 1.14 4.92 1.10 .22 1.0
Low .05 K.05 .31 K. 02 K.

$3




Station Location Ontonogon, Michigan

Parameter Concentrations
Units - ug/l
1978 & 79 Data

Month Al ] Ba Be Cd Co Cr Cu Hg

Aug 78 182 K80 7 K1 K2 K2 K5 11 K.
Sept 78 - - - - - - - - K.1
Oct 78 554 K80 9 K1 K2 K2 K5 177 K.1
Nov 78 2320 K80 15 K1 K2 K2 K5 274 K.1
Dec 78 | 194 | k8o 6 K K2 K2 K5 52 -

Jan 79 168 K80 K6 K1 K2 K2 10 43 K.1
Feb 79 126 K80 K6 K1 K2 K2 K5 110 K.1
Mar 79 K90 139 K6 K1 K2 K2 K5 53 K.1
Apr 79 1040 | K80 10 K1 3 K2 K5 303 | g1
May 79 775 301 8 K1 K2 K2 9 126

June 79 - - - - - - - - -

July 79 757 327 10 K1 K2 K2 K5 230 -

Average 616 104 7 K1 K2 K2 KS 148 K.
High 2320 327 15 K1 3 K2 10 303 U
Low 126 K80 K6 K1 K2 K2 K5 43 K.

St




Station Location

Ontonagon, Michigan

Parameter Concentrations
Units ~ ug/l
1978 & 79 Data

Month Fe Mn Mo &; Pb Sn Ti v Zn Ag

Aug 78 393 22 7 K5 K15 K8 7.6 K2 K50 K1

Sept 78 - - - - - - - - - - 3
Oct 78 838 24 K6 KS K15 K8 52 K2 K50 K1 —T
Nov 78 | 3160 | 67 10 KS 30 K8 20 | & |aso K3 %
Dec 78 279 7 K6 K6 21 K8 14 K2 124 K1 i
Jan 79 210 K6 16 29 60 K8 9 5 K50 3 i
Feb 79 127 K6 K6 K5 K15 K8 7 K2 K50 K1 ?
Mar 79 240 6 K6 K5 K15 K8 9 K2 K50 K3

Apr 79 | 1060 | 25 K6 K5 K15 K8 36 K2 57 K !
May 79 112Q 3C K6 K5 K15 K8 58 K2 K50 K3 |
June 79 - - - - - - - - - -
July 79 | 1260 | 36 K6 | K5 K1s | xa 67 K2 68 K1
Average | 869 30 K6 5 16 K8 51 2 86 K: i
High 3160 | 67 16 29 60 K8 250 5 459 3 _!
Low 127 K6 K6 K5 K15 K8 K7 K2 K50 K1 E




Station Location

St. Joseph, Michigan

Parameter Concentrations
1978 & 79 Data

Volume Collected (ml) Specific

Preservative*Type onductance
Month “No Add" HNO; HoSO Average | mhos/cm pH
Aug 78 2450 2000 2000 2150 - -
Sept 78 6500 6500 6500 6500 47 4.5
Oct 78 1100 2320 1950 1790 36 5.1
Nov 78 2200 2380 2080 2220 87 .7
Dec 78 3800 4100 4460 4120 - | 65 - -f 3.7
Jan 79 4560 3870 3850 4093 104 3.6
Feb 79 1140 1140 1180 1140 57 4.0
Mar 79 - 3200 2980 3100 - -
Apr 79 3400 3980 - 3700 175 3.7
May 79 1010 " 1050 1020 1027 133 3.8
June 79 500 500 500 500 210 3.1
July 79 - = - - - -
Average 2660 2821 2652 2984 101 3.5
High 4560 6500 4460 4120 210 5.1
Low 500 500 500 1027 36 3.6

&1




Station Location

St. Joseph, Michiazn

Parameter Concentrations

Units - mg/1

- .1978.4 79 Data . .

Susp. | Dissolved

Month Chloride | Sulfate | Solids Solids Ca Mg Na

Aug 78 - - - - K5 0.3 K1.
S;pt 28 ] 6 10 K10 K .2 K1.
Oct 78 L 5 8 23 K5 0.5 K1.
Nov 78 K1 1.2 7 57 15. 4.1 2.7
Dec 78 K1 6 7 42 KS - 0.4 | K.
Jan 79 1.1 8.1 2.16 68 K5 0.2 2.
Feb 79 1.9 5.4 K5 36 K5 KO.1 K1.
Mar 7 ) ) ) - K5 7 | ox.
Apr 79 K1 23.6 K5 114 K5 5 .
May 79 K1 16,2 42 86.5 K5 1.4 K1.
e 79 | K| 28 15 137 ] ] ]

July 79 - - - - - - -

Average 1 9.3 n 63 4. .95 1.
High 1.9 23.6 42 137 15, 4.1 2.
Low K1 5 K5 K10 K5 KO.1 K3.

57




Station Location

St. Joseph, Michigan

_Parameter Concentrations

Units - mg/1

1978 & 79 Data

. Nitrate- Total

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 1.5 2.48 0.70 K.02 -
Sept 78 1.51 2.34 1.25 17 .8
Oct 78 1.17 1.45 1.21 0.04 0.3
Nov 78 0.77 .1 1.88 0.04 | 0.2
Dec 78 -40 .67 .75 .02 0.3
Jan 79 0.17 0.23 0.66 0.08 0.1
Feb 79 0.68 0.92 2.02 K0.02 0.2
Mar 79 0.53 1.44 1.93 0.05 -
Apr 79 - - - - 0.2
May 79 3.74 3.60 3.00 0.30 0.4
June 79 0.99 2.1 2.04 0.11 0.4
July 79 - - - - -
Average .84 1.33 1.3 .05 .3
High 1.51 2.48 2.02 7 .8
Low a7 .23 .66 K.02 .1

cr




Station Location

St. Joseph, Michigan

Parameter Concentrations

Units - ug/1
1978 & 79 Data

u)
Month Al 8 Ba Be cd Co Cr Cu Ha

Aug 78 214 193 K6 K1 K2 K2 K5 K9 K.
Sept 78 150 K80 7 K1 K2 K2 K5 K9 1

Oct 78 380 K80 9 K1 K2 K2 K5 K9 K.1

Nov 78 472 | 103 10 K1 K2 K2 8 58 K.1

Dec 78 606 93 10 K1 K2 K2 K5 13 “.6:2'
Jan 79 | 298 177 7 K1 K2 K2 KS ks | ke

Feb 79 955 K8C Ké K1 K2 K2 K5 K9 0.2
Mar 79 581 K80l 8 K1 K2 K2 KS K9 0.2
Apr 79 434 K80 7 K1 K2 K2 K5 K1 K. 1 |
May 79 1170 K80 17 K1 K2 K2 34* 14 _ B
June 79 - - - - - - - - -

July 79 - - - - - - - - -
Average 526 81 8 K1 K2 K2 K5 12 0 |
High 1170 193 17 K1 K2 K2 34 58 .2
Low 150 K80 K6 K1 K2 K2 K5 K9 K.1

£

*Not Averaged



Station Location

St. Joseph, Michigan

Parameter Concentrations _
Units - ug/1
1978 & 79 Data

Mor:th Fe Mn Mo &; Pb Sn Ti ) Zn Ag
Aug 78 253 19 K6 KS 56 21 8 K2 64 K1
Sept 78 | K120 [ 15 K6 K5 34 K8 7 K2 62 K1
oct 78 | 388 | 27 K6 K5 84 ke | 17 k2 |18 | ko
Nov 78 571 58 K6 KS 74 K8 17 3 603 K1
Dec 78 1290 | 40 K6 K5 65 K8 22 K2 184 K1
Jan 79 402 20 8 K5 51 44 8 K2 134 K1
Feb 79 927 17 K6 K5 K15 K8 17 K2 115 K1
Mar 79 895 30 K6 KS 42 K8 14 K2 K50 K1
Apr 79 527 21 K6 K5 K15 K8 10 K2 85 K1
May 79 1260 | 76 12 KS 115 K8 22 K2 177 K1
June 79 - - - - - - - - - -
July 79 - - - - - - - - - -
Average | 657 32 K6 K5 50 10 14 K2 163 K1
High 1290 | 76 12 K5 115 44 22 3 603 K1
Low K120 | 15 K6 KS K15 K8 7 K2 62 K1




Station Location

Chicaao, I1linois - #1

Parameter Concentrations
1978 & 79 Data

Volume Collected (ml) Specific

Preservative’Type Lonductance
Month "No Add" HNO3 H250A Average umhos / cm pH
Aug 78 - - - - - -
Sept 78 - - - - - -
Oct 78 300 1150 1120 857 126 6.7
Nov 78 1005 1150 1330 1160 194 6.4
Dec 78 - - - - - -
Jan 79. - - - - - -
Feb 79 - - - - - -
Mar 79 - - - - - -
Apr 79 - - - - - -
May 79 - - - - - -
June 79 - - - - - -
July 79 - - - - - -
Average 1005 1150 1225 1000 160 6.6
High 1005 1150 1330 11€0 194 6.7
Low 300 1150 1120 857 126 6.4

¢/




Station Location

Chicagqo, Illinois

- #1

Parameter Concentrations
Units - mg/1
1978 & 79 Data

Month

Chioride

Sulfate

Susp.
Solids

Dissolved
Solids

Ca

Mg

Na

Aug 78

Sept 78

Oct 78

23

30

82

18.7

K1.2

Nov 78

- 3.9

57.5

50

126

27.6

Dec 78

Jan 79

Feb 79

Mar 79

Apr 79

May 79

June 79

July 79

Average

3.5

40.3

40

104

23.2

4.2

1.6

High

3.9

87.5

50

126

27.6

5.1

2.6

Low

23

30

82

18.7

3.3

K1.2




Station Location

Chicago, I1linois - #1

Parameter Concentrations

Units - mg/1

1978 & 79 Data

Month

Ammonia

TKN

Nitrate-
Nitrite

Total
Phosphorus

Silica

Aug 78

Sept 78

Oct 78

6.40

1.56

0.93

2.4

Nov 78

5.17

2.60

0.18

3.1

Dec 78

Jan 79

Feb 79

Mar 79

Apr 79

May 79

June 79

July 79

Average

3.24

5.79

2.08

.56

2.8

High

3.29

6.40

2.60

.93

3.1

Low

3.18

5.17

1.56

.18

2.4




Station Location  Chicago, I1linois - #1

Parameter Concentrations
Units - ug/1
" 1978 & 79 Data

Month

Al

Ba

Be

Cd

Co.

Cr

Cu

Hg

Aug 78

Sept 78

Oct 78

1440

K80

35

K1

K2

K2

41

1. 4

1

Nov 78

4110

127

79

K1

K2

K2

61

86

K.1

Dec 78

Jan 79

Feb 79

Mar 79

Apr 79

May 79

1 June 79

July 79

Average

2775

57

K1

K2

K2

51

69

K.1

High

4110

127

79

K1

K2

K2

61

86

K.1

Low

1440

K80

35

K1

K2

K2

4

51

K.1

9




Station Location Chicago, I11inois - #1

= Parameter Concentrations
Units - ug/l
1978 & 79 Data

Month

Fe

Mn

Mo

Ni

Pb

Sn

Ti

n

Aug 78

Sept 78

Oct 78

4130

516

K6

K5

196

K8

15

£39

K1

Nov 78

17100

1380

25

K5

393

32

30

K1

Dec 78

872

Jan 78

Feb 79

Mar 79

Apr 78

May 79

June 79

July 79

Average

10615

848

14

K5

295

18

138

23

£51

High

17100

1380

25

K5

393

32

196

30

872

Low

4130

516

K6

K5

196

K8

79

15

430




Station Location

Chicago, I1linois - #2

Parameter Concentrations
1978 & 79 Data

Volume Collected (ml) Specific
Preservative Type Fonductance
Month “Ne Add” HNO3 H2S04 Average . | umhos/cm pH
Aug 78 - - - - - -
Sept 78 - - - - - -
Oct 78 1090 1340 1320 1250 125 6.7
Nov 78 1040 - - - 109 6.1
Dec 78 - T - - N iy
Jan 79 B - - - - -
Feb 79 - - - - - -
Mar 79 - - - - B -
Apr 79 B - - B N -
May 79 - - - - - -
June 79 - - - - - N
July 79 - - - - - -
Average 1065 1340 i320 1250 117 6.4
High 1090 1340 1320 1250 125 6.7
Low 1040 1340 1320 1250 109 6.1

L




Station Location

Chicago, I1linois - #2

Parameter Concentrations

Units - mg/1
1978 & 79 Data

Month

Chloride

Sulfate

Susp.
Solids

Dissolved
Solids

Ca

Mg

Na

Aug 78

Sept 78

Oct 78

23

30

81

22.6

8.3

K1.

Nov 78

2.2

23.3

53

7

Dec 78

Jan 79

Feb 79

Mar 79

Apr 79

May 79

June 79

July 79

Average

23.2

42

76

22.6

K1.

N

High

2.2

23.3

53

81

22.6

K1.

Low

23

30

71

22.6

K1.

[Q)

7




Station Location Chicago,

IMlinois - #2

Parameter Concentrations
Units - mg/1
1978 & 79 Data

Month

Ammonia

TKN

Nitrate-
Nitrite

Total
Phosphorus

Silica

Aug 78

Sept 78

Oct 78

3.26

7.15

1.54

2.4

Nov 78

1.80

4.18

1.22

2.1

Dec 78

Jan 79

Feb 79

Mar 79

Apr 79

May 79

June 79

July 79

Average

2.53

5.66

1.38

.24

2.3

High

3.26

7.15

1.54

.3

2.4

Low

1.80

4.18

1.22

.17

2.1




Station Location Chicago, I1linois - #2

Parameter Concentrations
. Uni‘;s = ug/1 .
1978 & 79 Data

Month Al 8 Ba Be Cd

Aug 78

Sept 78

1830 K80 a7 K1 K2
Oct 78

Nov 78

il

Dec 78

Jan 79

Feb 79

Mar 79

Apr 79

May 79

June 79

July 79

Average

B

High !

Low

N




Station Location Chicago, I1linois - #2

Parameter qu;entrations
Units - ug/l
1978 & 79 Data

Month Fe Mn Mo Ni Pb Sn Ti v Zn

Aug 78 - - - - - - - - -

Sept 78 - - - - - - - - -

oct 78 | 599 | 717 | «xe 38 258 | K8 9 19 |80

Nov 78 - - - - - - - - -

Dec 78 - - - - - - - - -

Jan 79 - - - - - - - - .

Feb 79 - - - - - - - - -

Mar 79 - - - - - - - - .

Apr 79 - - - - - - - - -

May 79 - - C - - - - . ) )

June 79 - - - - - - - - -

July 79 - - - - - - - - -

Average °

High

Low ’ 1

\?
o




Station Location

Willmette, I11inois

Parameter Concentrations
1978 & 79 Data

Volume Collected (ml1) Specific
Preservative Type Lonductance

Month "No Add" HNO 3 H50, Average | ymhos/cm pH
Aug 78 3000 3000 3000 3000 - -

Sept 78 3000 3000 3000 3000 21 4.6
Oct 78 500 500 500 500 78 6.5
Nov 78 2820 2690 2700 2737 136 5.6
Dec 78 3690 zogov 3640 3140 37 5.2
Jan 79 3420 3020 3200 3213 80 - _|_-5.4
Feb 7 1280 1360 1305 1315 100 4.3
Mar 79 1212 5000 4830 3681 3 6.3
Apr 79 3000 - 3210 3100 360 3.4
May 79 1500 - - 1500 56 6.1
June 79 3250 1486 4068 - - -

July 79 2370 3096 - - 21 6.3
Average 2705 2576 2945 2519 105 5.2
High 3690 5000 4830 3681 ~ 360 6.5
Low 500 500 500 500 21 3.4




Station Location

Wilmette, I1linois

Parameter Concentrations
Units - mg/1
1978 & 79 Data

Susp. Dissolved

Month Chloride | Sulfate | Solids Solids Ca Mg Na

Aug 78 - - - - K5 K1 K1.2
Sept 78 K1 4 K5 K10 K5 .5 1.3
Oct 78 2 10 22 51 13.8 4.6 | K.2
Nov 78 3.5 17 24 88 9.7 3.1 1.4
Dec 78 K1 1.4 K5 24 KS .4 K1.2
Jan 79 16.4 4.5 1.36 52 K5 1.5 13.9
Feb ?9 12.7 9.4 7 64 8.0 4.4 58.5
Mar 79 K1 4.3 52 20 K5 1.3 K1.2
Apr 79 K1 0.6 26 234 K5 1.6 Ki.2
May 79 1.1 6.7 17 36 10 3.9 K1.2
June 79 - - - - - - -

July 79 K.1 2.8 N 36 - - -

Average 4.6 6.4 17.2 76 5.9 2.4 1

High 16..4 17 52 234 13.8 4.6 585
Low K1 .6 K5 K10 K5 K1 K1.2




Station Location

Wilmette, I11inois

Parameter Concentrations

Units - mg/1

1978 & 79 Data

. Nitrate- Total .
Month Ammonia TKN Nitrite Phosphorus Silica
0.82 1.29 0.70 0.07 -
Aug 78
.55 .74 .61 K0.02 A
Sept 78
3.25 5.04 2.25 0.16 0.9
Oct 78
2.04 3.19 3.58 0.1 0.7
Nov 78
.41 .68 .76 .03 K.1
Dec 78
- .0.24 -0.74 0.78 0.07 0.1.
Jan 79
0.64 0.85 2.54 0.05 0.2
Feb 79
0.49 0.56 0.60 0.04 0.1
Mar 79
0.77 1.51 0.78 0.14 -
Apr 79
May 79 ) ] ] ] 0.5
1.37 2.96 1.28 0.14 -
June 79
1.44 3.94 2.03 0.15 0.3
July 79
Average | 1.02 1.62 1.4 .08 -4
High 3.25 5.04 3.58 .16 .9
Low .28 .56 .60 KO. 02 K.

~3




Station Location

Wilmette, Il1linois

Parameter Concentrations
Units - ug/l
1978 & 79 Data

Month Al B Ba Be Cd Co Cr Cu Hg

Aug 78 357 K80 9 q K2 K2 K5 n K.
Sept 78 264 K80 9 K K2 K2 K5 K9 K.1
Oct 78 900 K80 22 K1 K2 K2 6 26 K.1
Nov 78 907 % | 2 K1 | 4 K2 8 ‘30 K1
Dec 78 219 K80 K6 K1 3 K2 K5 1 K.1
Jan 79 283 K80 10 K1 K2 K2 K5 39 K.1
Feb 79 727 K80 21 K1 K2 K2 K5 31 0.4
Mar 79 358 K80 M K1 K2 K2 K5 15 K.1
Apr 79 1480 KSO 20 K1 K2 K2 K5 15 K.1
May 79 2310 K80 45 K 10 K2 16 58 .

June 79 - - = - - - - - -

July 79 B - - - - - . i -

Average 780 K80 17 K1 2 K2 5 24 K.1
High 2319 98 22 K1 4 K2 16 - .4
Low 219 K80 K6 K1 K2 K2 KS K9 K.1




Station Location Wilmette, I1linois

Parameter Concentrations
Units - ug/l
1978 & 79 Data

Month Fe Mn Mo ﬁ; Pb Sn Ti v In Ag

Aug 78 511 19 9 K5 61 10 12 k2 |7 K1

sept 78 | 322 | .23 K6 K5 36 K8 10 k2 | s6 K1

oct 78 | 1210 | 74 K6 K5 195 | K8 35 6 169 2

Nov 78 | 1030 | 66 Ké KS 247 | k8. | .30 5 502 -4 K. |
Dec 78 | 336 | 13 i K5 66 K8 8 k2 {227 | x |
Jan 79 | 399 |. 30 K6 K5 100 | 44 9 k2 {141 K1

Feb 79 | 1320 | 73 K6 K5 137 | k8 14 k2 | 375 K1

Mar 79 | 698 | 29 Ke KS 37 K8 25 K2 | 150 -

Apr 79 | 2570 | 73 Ke K5 a6 K8 36 K2 | 169 ;

May 79 | 6750%|..126 | 12 K5 3N KS 61 8 1670% | -

June 79 - - - - - - - - - -

July 79 | - - - - - - - - - ]
Average | 932 | 55 K6 K5 128 | 9 24 3 211 K1

High 6750 | 126 | 12 K5 31 | a4 61 8 1670 | 2

Low 322 |13 K6 KS 36 K8 8 K2 |56 K1




Station Location

Zion, I1linois

Parameter Concentrations
1978 & 79 Data

Volume Collected (ml) Specific
Preservative Type Conductance
Month “No Add" HNO H,S0, ~Mverage | umhos/cm pH
Aug 78 4500 4600 4600 4567 - -
Sept 78 - 4100 4300 4200 - -
Oct 78 500 500 - 500 76 6.2
Nov 78 - - 9400 5400 . o
Dec 78 - - - - - -
Jan 79 - - - - - -
Feb 79 - - - - - -
Mar 79 - - = - - -
Apr 79 - - - - - -
May 79 = - - - - -
June 79 = = - - - -
July 79 = = - - - -
Average 2500 3067 6100 4667 76 6.2
High 4500 4600 9400 7500 76 6.2
Low 500 500 4300 500 76 6.2

9
LN




Station Location

Zion, I1linnis

Parameter Concentrations

Units - mg/1
1978 & 79 Data

Susp. Dissolved
Month Chloride | Sulfate | Solids Solids Ca Mg Na
Aug 78 - - - - K5 1.0 K1.2
Sept 78 - - - - K5 1.5 Kj.z
Oct 78 2 10 35 49 5.9 1.9 K1.2
Nov 78 - - - - 6.1 3.0 K1.2
Dec 78 - - - - - - -
dJan 79 - - - - - - -
Feb 79 - - - - - - -
Mar 79 - - - - - - -
Apr 79 - - - - - - -
May 79 - - - - - - -
June 79 - - - - - - -
July 79 - - - - - - -
Average 2 10 35 49 4.3 1.9 K1.2
High 2 10 35 49 6.1 3.0 K1.2
Low 2 10 35 49 K5 1.0 K1.2

~1
Ny




Station Location

Zion, I1linois

Parameter Concentrations

Units - mg/1
1978 & 79 Data

. Nitrate- Total

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 0.83 1.14 0.68 0.07 -
Sept 78 0.92 0.97 0.72 0.06 -
Oct 78 - - - - 0.6
Nov 78 0.90 1.31 1.32 0.19 -
Dec 78 - - - - -
Jan 79 - - - - -
Feb 79 - - - - -
Mar 79 - - - - -
Apr 79 = - - - -
May 79 - - - - -
June 79 - - - - -
July 79 - - - - -
Average .88 1.14 .9 I .06
High | .92 1.3 1.32 19 .06
Low .83 .97 .68 .06 .06




Staticn Location

Zion, I1linois

Parameter Concentrations

Units - ug/
1978 & 79 Data

Month Al 8 Ba Be Cd Co Cr Cu Hg
Aug 78 403 K80 9 K1 K2 K2 KS 16 K.
Sept 78 249 K80 N K1 K2 K2 K5 K9 .6
Oct 78 535 K80 K6 K1 3 K2 -7 12 -
Nov 78 3620 N 27 K 4 K2 15 22 -
Dec 78 - - - - - - - - -
Jan 79 - - - - - - - - -
Feb 79 - - - - - - - - -
Mar 79 - - - - - - - - -
Apr 79 - - - - - - - - - i
i
May 79 - - - - - - - - - |
June 79 - - - - - - - - - |
July 79 - - - - - - - - - .
) 1
Average | 1112 K80 | 16 K1 2 K2 7 17 3
High 3620 91 27 K1 4 K2 15 22 .6
Low 249 K80 K6 Kl K2 K2 KS K9 K.1




Station Location

Zion, IT1linois

Parameter Concentrations
Units - ug/1
1978 & 79 Data

Month Fe Mn Mo ﬁ; Pb Sn Ti v In Ag
Aug 78 503 25 9 K5 48 K8 12 K2 163 K1
Sept 78 353 22 K6 KS 17 K8 21 K2 76 K1
Oct 78 809 35 K6 K5 90 K8 26 6 105 2
Nov 78 | 49%0 | 72 8 8 163 | k8 135 | 10 {196 | k1
Dec 78 - - - - - - - - - -
Jan 79 = - - - - - - - - -
Feb 79 - - - = - - - - - -
Mar 79 - - - - - - - - - -
Apr 79 - - - - - - - - - -
May 79 - - - - - - - - - -
June 79 - - - - - - - - - -
July 79 - - - - - - - - - -
Average 2913 39 6 K5 80 K8 49 5 135 K]
High 4990 72 9 8 163 K8 135 10 196 2
Low 353 22 K6 K5 17 K8 12 K2 76 K1




Station Location

Milwaukee, Wisconsin- #1

Parameter Concentrations

1978 & 79 Data

Volume Collected (ml) Specific
Preservative Type Conductance
Month “No Add" HNO 3 HpS04 Average | ymhos/cm pH
Aug 78 3200 2660 2420 2760 - -
Sept 78 7000 6300 6200 6500 26 6.3
Oct 78 900 1650 1780 1200 64 6.5
Nov 78 1240 1360 1240 1240 60 6.2
Dec 78 - - - - - -
Jan 79 5300 4630 5580 5170 44 6.0
Feb 79 - 500 - 500 - 7.0
Mar 79 4080 - - 4080 46 6.4
Apr 79 5700 4730 5150 5193 25 5.8
~
May 79 1110 - 1110 1100 78 €.5 !
l
June 79 3580 3080 2960 - - - i
July 79 - - - - - -
i
Average 3568 2528 3305 3082 49 6.4 i
High 7000 6300 6200 6500 78 7.0
Low 900 500 1110 500 25 5.8

b4



Station Location

Milwaukee, Wisconsin = 1

Parameter Concentrations
o ‘Units - mg/1
1978 & 79 Data

Susp. Dissolved :

Month Chloride | Sulfate | Solids Solids Ca Mg Na
Aug 78 - - - - 6.2 1.7 K1.2
Sept 78 K1 4 K5 K10 K5 0.8 Ki.2
Oct 78 1 10 32 42 5.9 1.9 Kl.2_
Nov 78 2.7 9.3 34 39 - - -
Dec 78 - - - - - - -
Jan 79 3.4 5.0 6.92 30 K5 1.5 2.5
Feb 79 - - - - 12.5 5.2 2.8
Mar 79 K1 7.0 208 30 - - -
Apr 79 K1 4.4 6 16 K5 .5 K1.2
May 79 K1 9.6 83 50.7 14.3 4.4 K1.2
June 79 - - - - - - -
July 79 - - - - - - -
Average 1.4 9.0 62 35 5.9 2.2 1.4
High 3.4 9.6 208 51 12.5 5.2 2.8
Low K1 4 KS K10 K5 0.8 K1.2




Station Location

Milwaukee, Wisconsin = #1

Parameter Concentrations

Units - mg/1

1978 & 79 Data

Nitrate- Total
Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 1.14 1.9 1.57 0.12 -
Seot 78 0.76 1.1 0.84 0.02 0.1
Oct 78 0.89 1.32 0.94 0.33 0.5
Nov 78 0.73 1.32 1.6 0.09 0.4
Dec 78 - - - - -
Jan 79 0.71 0.80 0.92 K0.02 0.1
Feb 79 N B - - -
Mar 79 - - - - 0.2
Apr 79 0.57 0.75 0.57 0.04 0.1
May 79 i.93 3.46 1.83 0.32 0.4
June 79 2.38 3.79 3.01 0.05 -
July 79 B b i - -
Average 1.14 1.79 1.36 .14 .26
High 2.38 3.79 3.01 0.33 0.5
Low 0.57 0.75 0.57 K0.02 0.1




Station Location

Milwaukee, Wisconsin - #1

Parameter Concentrations
Untts - ug/l
1978 & 79 Data

Month Al B Ba Be Cd Co Cr Cu Hg
Aug 78 587 112 15 K1 K2 K2 8 37 K.1
Sept 78 | 164 K80 8 K1 K2 K2 K5 15 0.8
Oct 78 535 K80 7 K1 K2 K2 7 12 K.
Nov 78 = = - - - - - - 0.7
Dec 78 = = = - - - - - -
Jan 79 618 K80 10 K1 K2 K2 K5 21 K.1
Feb 79 | 1980 | k80 19 K1 K2 K2 40 22 K.1
Mar 79 - - - - - - - - -
Apr 79 322 KS0 6 K1 K2 K2 KS K9 .
May 79 2390 K30 32 K K2 K2 23 34 .
June 79 - - - - - - - - -
July 79 - - - - - - - - .
Average | 936 K80 14 K1 K2 K2 12 21 0.3
High 1940 N2 15 a |k K2 an 37 0.8
Low 164 K80 6 K1 K2 K2 K5 12 K.1




Station Location  Milwaukee, Wisconsin - #1

Parameter Concentrations
Units - ug/}
1978 & 79 Data

Month Fe Mn Mo ﬁ; Pb Sn Ti v In Ac
hg7s | %5 |0 |9 7 o |20 |2 |4 09 | K
sept 78 | 234 16 8 K5 a K8 14 K2 121 K1
oct 78 | 809 35 K6 K5 90 K8 26 6 105 2

Nov 78 - - B - - - - - - -
Dec 78 - - - - - - - - - -
Jan 79 | 536 23 9 K5 138 22 23 K2 191 K1
Feb 79 | 2270 | 64 N LA 188 k8 95 15 800 -
Mar 79 - - - } - . - - - -
Apr 79 | 440 15 K6 K5 K15 K8 10 K2 51 K1
May 79 | 3190 | 107 K6 K5 147 K8 53 K2 315 K3
June 79 | ~ - - - - - - - - -
July 79 | ~ B - B - - - - - -
Average | 1206 | 43 7 n 19 9 35 5 241 K1
High 2270 |64 n 41 188 22 95 15 800 2

Low 234 15 K6 K5 K5 K8 10 K2 51 K1

~N

"



Station Location Milwaukee, Wisconsin - #2

Parameter Concentrations
1978 & 79 Data

Volume Collected (ml) Specific
Preservatives Type Lonductance
Month "No Add" | HNO, H,S0, Average |umhos/cm PH
Aug 78 2560 3000 500 2100 - -
.Sept 78 5800 5800 5740 5800 28 6.1
Oct 78 1770 - - 1776 42 6.4
Nov 78 1530 | 1530 1536- 1530 66 6.2
Dec 78 - - - - - -
Jan 79 4460 3970 3540 3990 55 5.9
Feb 79 500 500 500 500 44 2.7
Mar 79 1600 2920 3130 2550 77 7.0
Apr 79 4700 5440 5170 5103 24 5.8
May 79 1080 - 1080 1080 75 6.3
June 79 3070 500 3060 2200 - -
July 79 - - - - - -
Average 2707 3252 2695 2713 51 6.3
High 5800 5800 5740 5800 77 7.0
Low 500 500 500 500 24 5.8

e




Station Location

Milwaukee, Wisconsin - #2

Parameter Concentrations

Units - mg/1
1978 & 79 Data

Susp. Disso]vej

Month Chloride { Sulfate | Solids Solids Ca Mg Na
Aug 78 - - - - K5 1. K1.2
Sept 78 K1 3 K5 K10 K5 1. K1.2
Oct 78 1 7 K5 27 - - -
Nov 78 2.7 7.6 26 43 ?8.5 3. . jf?,
Dec 78 ) ) ) ) ) } )
Jan 79 4.5 3.9 7.96 36 K5 1. 2.5
Feb 79 1.8 5.2 427 30 K5 0. K1.2
Mar 79 K1 3.7 76.7 50 K5 2. Kl.2
Apr 79 K1 4.7 KS 16 K5 K1.2
May 79 K1 9:8 41 49 12.6 4, K1.2
June 79 ) i i ) i - -
July 79 ) i i i i i i
Average 1.6 5.6 25 36 K5 1. 1.1
High 4.5 9.8 76.7 50 KS 3. 2.5
Low K1 3 K5 K10 8.6 0. K1.2

Oy




Station Locition

Milwaukee, Wisconsin

11

Parametier Concentrations
Units - mg/1
1978 & 79 Data

Nitrate- Total

Month Ammonia TKN m_qi}:ifi_.. Phosphorus Silica
Aug 78 1.52 2.31 2.06 0.15 - -
Sept 78 0.85 1.42 1.02 0.03 0.1
Oct 78 - - - - -
Nov 78 3.03 3.58 2.63 _:0141 0.3
Dec 78 - - - - -
Jan 79 1.24 1.32 1.32 0.03 0.3

- AFeb-79 0.09 0.18 0.34 Kd.OZ 0.3
Mar 79 0.76 0.88 0.89 0.06 0.3
Apr 79 0.56 0.82 0.59 0.03 0.1
May 79 2.48 3.82 1.49 0.20 0.3
Jurc 79 3.02 4.9 3.79 0.01 -
July 79 | - - N - B
Average __-~J.51 2.14 1.57 .12 .25
High 3.03 4.9 3.79 0.41 0.3
Low 0.09 ,0f18 0.34 K0.02 0.1

§¢




Station Location

Milwaukee, Wisconsin =~ #2

Parameter Concentrations

Units - ug/1
1978 & 79 Data

Month Al B Ba Be Cd Co Cr Cu Hg
Aug 78 543 71 14 K 5 K2 ik 19 K.1
Sept 78 | 952 K80 17 K1 K2 K2 8 10 K.1
Oct 78 - - - - - - - - -
Nov 78 1370 | K80 13 K1 K2 3 30 18 - K.1-
Dec 78 N - - - - - - - -
Jan 79 468 K80 12 K k2 K2 K5 18 K.
Feb 79 615 Keo 10 K1 K2 K2 7 K9 K.
Mar 79 1190 232 28 K1 K2 K2 19 16 -
Apr 79 330 85 14 K1 K2 K2 KS K9 -
May 79 280 K80 32 K1 K2 K2 10 3 -
June 79 i - - - - - - - -
July 79 - - - - - - - - -
Average | 1036 K80 18 K1 K2 K2 n 15 K.
High 1370 | 232 17 K1 5 3 30 19 K.
Low 330 K80 10 K K2 K2 K5 K9 K.

vy




Station Location

Two Rivers, Wisconsin

Parameter Concentrations
1978 & 79 Data

Volume Collected (ml) Specific
Preservative Type Lonductance
Month “No Adg" HNO3 H2504 Averace | umhos/cm pH
Aug 78 2360 - - - - -
Sept 78 - - - - - -
Oct 78 - 500 - - - -
Nov 78 - - - - - -
Dec 78 N . - - - -
Jan 79 3740 3740 3740 3740 41 4.3
Feb 75 - - - - - -
Mar 79 - - - - - -
Apr 79 N - - - - -
May 79 2200 - - 2200 0 5.1
June 79 500 500 500 500 34 -
July 79 500 500 500 500 - -
Average 1860 1316 1580 1735 38 4.7
High 3740 3740 3740 3740 4] 5.1
Low 500 500 500 500 34 4.3




Station Location Two Rivers, Wisconsin

Parameter Concentrations

Units - mg/1
1978 & 79 Data

Month

Chloride

Sulfate

Susp.
Solids

Dissolved
Solids

Ca

Mg

Na

Aug 78

Sept 78

Oct 78

K5

1.1

K1.

Nov 78

Dec 78

Jan 79

K1

4.3

.16

28

K5

0.5

KT.

~Ny

Feb 79

Mar 79

Apr 79

May 79

June 79

K1

5.1

22.1

July 79

Average

K}

4.7

25

K5

High

K1

5.1

28

K5

1.1

Low

X1

4.3

22

K5

7/




Station Location Two Rivers, Wisconsin

Parameter Concentrations
Units - mg/1
1978 & 79 Cata

Nitrate- Total ]
Montr: Ammonia “TKN Nitrite Piw_rispho.rus Silica
Aug 78 - - - - -
Sept 78 - - | - - -
Oct 78 - - - - -
Nev 78 S - - - -
Dec 78 - - N e
Jan 79 0.60 0.9 1.33 K0.02 0.1
Feb 78 0.83 1.15 1.56 - -
Mar 79 - - - - -
Apr 79 - - - - -
Mzy 79 - - - - 0.1
June 75 - - - - -
July 79 - - - = =
Averace .72 1.06 1.45 K.02 )
_High .83 1.15 1.56 Koz | .1
___l'_ol"_._-~_4- .60 .95__ 1.33 K'.OZ i

S
"



Statijon Location Two Rivers Wisconsin

Parameter Concen;rations
" Units - ug/ N
1978 & 79 Data

Month

Al

Ba

Be

Cd

Co

Cr

Cu

Aug 78

Sept 78

Oct 78

488

K80

13

K1

K2

K2

K5

KS

K.1

Nov

78

Dec

78

Jan

79

552

220

K6

K1

K2

K2

K9

K.1

Feb

79

Mar

79

Apr

79

May

75

June 79

July 79

Average

520

130

K1

K2

K2

K.1

High

552

220

13

K2

K2

K9

K.1

| Low

488

K80

K6

K2

K2

K9

K.1




Station Location Two Rivers, Wisconsin

Parameter Concentrations
-Units - ug/1-
1978 & 79 Data

Month

Fe

Ni

Pb

Sn

Ti

n

Ag

Aug 78

Sept 78

Oct 78

493

29

K6

K5

17

K8

18

K2

Nov 78

Dec 78

Jan 79

347

1

Ké

K5

56

K8

K2

1090

Feb 79

Mar 79

Apr 79

May 79

June 79

July 79

Average

420

20

K6

K5

37

K8

14

K2

576

K1

High

493

29

K6

K5

56

K8

18

K2

1090

K1

Low

347

N

K6

K5

17

K8

K2

62

K1




Station Location

Bavfield., Wisconsin

Parameter Concentrations
1978 & 79 Data

Volume Collected (m1) Specific
Preservative Type Lonductance

Month "No Add" HNO3 stoa Average umhos / cm pH
Aug 78 3500 3500 3500 3500 ) )
Sept 78 - 500 - - - .
Oct 78 - - - - - -
Nov 78 500 500 500 500 26 6.0
Dec 78 500 500 500 500 18 2.1
Jan 79 500 500 500 560_' 17 | s
Feb 79 2000 2000 2000 2000 16 7.1
Mar 79 500 500 500 500 42 4.2
Apr 79 500 - 500 500 46 4.5
May 79 2000 © 2000 2000 2000 21 5.9
June 79 2000 2000 2000 2000 18. 5.6
July 79 1500 1500 1500 1500 21 5.3
Average 1250 1250 1250 1250 28 5.6
High 3500 3500 3500 3500 46 7.1
Low 500 500 500 500 16 4.2




Station Location

Bayfield, Wisconsin

Units - mg/1
1978 & 79 Data

Parameter Concentrations

Susp. Dissolved
Month Chloride | Sulfate | Solids Solids Ca Mg Na
Aug 78 - - - - K5 K.1 K1.
Sept 78 - - - - K5 .4 K1.
Oct 78 ) ) ) ) - - "
Nov 78 2.3 K3 57 17 K5 K0.1 K1.
Dec 78 K1 K1 K5 12 K5 K.1 K1.
Jan 79 1.3 K1 2.16 10 K5 0.8 K1.
Feb 79 K1 1.8 K5 10 K5 0.2 K1.
Mar 79 1.1 6.3 1.4 30 K5 .3 K1.
Apr 79 K1 6.7 K5 30 K5 0.5 K1.
May 79 K1 2.6 8 13.65 K5 .2 K1.
June 79 K1 2.2 7 12 - - -
July 79 K1 2.8 n 14 K5 1.0 K1.
Average 1.1 2.9 11.3 18 K5 .3 K.
High 2.3 6.7 57 30 K5 .8 K1.
Low K1 KT: KS 10 KS K.1 K1.




$tation Luoztion

Bayfield, Wisconsin

Paranicier Concentraticns
Units - mg/]
1978 & 76 Duta

1 Nitrat;t—_ Tot;;"—-{——“:::nj-_i
Month Armmoni e TKN Nitrite Phosyhorus ;  Siling |
—_ M _ "'i* ':";__.E _.____:__;E
| mige | 072 0.9 0.30 010 - |
Sept 78 - - - - -
Oct 78 0.16 - 0.40 - -
Nov 78 - 0.40 0 0.04 0.1
Dec 78 12 A7 .62 .08 .4
Jan 79 0.19 0.39 2 | -013 | k1
Feb 79 0.25 .42 0.52 0.06 K.1
Mar 75 0.15 0.30 0.11 0.03 0.1
Aor 7 1.63 2.48 0.89 0.19 0.1
May 70 1.01 1.39 0.47 05 0.1
Jung 30 i 1.02 2.08 0.52 ~ —.-B.;;"— — 0.1 o
July l;-“ 0.41 — 0.93 0.18 0?;3 Iu_——;j;_--“_”
Brersse .46 .73 .98 .09 .
ich 1.63 2.48 3.62 19 4
Lo 12 7 R .03 K.
- - N o ]




Station Location Bayfield, Wisconsin

Parameter Concentrations
Untts - ug/l
1978 & 79 Data

Month Al 8 Ba Be Cd Co Cr Cu Hg
Aug 78 222 81 K6 K1 K2 K2 K5 K9 K.1
Sept 78 316 K80 7 K1 K2 K2 K5 10 K.1
Oct 78 - B i - - - B - T
Nov 78 342 K80 7 K1 ‘KZ 3 K5 KS K.
Dec 78 261 K80 K6 K1 K2 K2 K5 14 K.1
Jan 79 865 100 28 K1 K2 K2 K5 13 K.1
Feb 79 199 K80 K6 K1 K2 K2 9 K9 K.1
Mar 79 107 85 7 K1 K2 K2 K5 K9 K.1
Apr 79 157 K90 K6 K1 K2 K2 KS K9 K.1
May 79 617 K80 7 K1 K2 K2 K5 10 -
June 79 - - - - - - - - =
July 79 | 379 K80 7 K1 K2 K2 KS K9 -
Average 346 55 8 K1 K2 k2 K5 K9 K.1
High 865 100 28 K1 K2 3 9 14 K.1
Low 15 K80 Ké K1 K2 K2 KS K9 K.1




Sfation Location Bayfield, Wisconsin

Parameter Concentrations
Units -~ ug/l
1978 & 79 Data

Month Fe Mn Mo N; Pb Sn Ti v Zn Ag %
Aug 78 167 16 K6 K5 30 32 8" K2 69 K %
sept 78 | 286 14 K6 K5 28 K8 17 K2 136 K1 %
Oct 78 B i B B - - - - - -

Nov 78 K120 | 15 K6 10 25 k8 | 10 3 133 . K1
Dec 78 | % | 7 K6 KS 3 K8 K6 K2 Mo, |«

Jan 79 978 36 K6 | K5 32 22 26 K2 183 K1

Feb 79 206 1 K6 19 96 K8 K5 3 142 2

Var 79 516 7 K6 K5 K15 K8 K6 K2 166 K
Aor 79 189 13 K6 K5 K15 K8 K6 K2 180 K

May 78 566 16 - K6 K5 42 K8 18 K2 K50 K1
June 79 " - - - - - - - - .
July 79 | 49 21 3 K5 K15 KS 11 K2 138 K3
Average | 416 16 K6 7 40 12 N 2 387 K1
High 978 | 36 K6 19 96 32 26 3 183 2
Low Kizo | 7 K6 K5 25 K8 K6 K2 €9 K

~n



Superior, Wisconsin = #1

"~ Station Location

Parameter Concentrations
1978 & 79 Data

Volume Collected (ml1) Specific
Preservative Type Fonductance

Month "No Add" HNO4 HyS0, Average | umhos/cm pH
Aug 78 5600 5600 5600 5600 50 6.5
'Sept 78 1430 1430 1430 1450 123 7.5
ch 78 500 500 500 500 270 7.9
Nov 78 500 500 500 s00 | 208 g
Dec 78 500 500 500 500 2.5 7.6
Jan 79 500 500 500 500 125 7.1
Feb 79 2440 2450 2800 2563 24 7.1
Mar 79 3370 3480 - 3400 - -
Apr 79 500 500 500 - 215 7.5
May 79 3650 -5130 5030 - 64 6.4
June 79 4460 4320 4980 - 52 6.6
July 79 ) ) B B - }
Average 2131 2264 2234 1887 140 7.4
High 5600 3480 2800 2563 270 7.9
Low 500 500 500 500 50 6.5




Station Location Superior, Wisconsin = ¥1

Parameter Concentrations
Units - mg/1
1978 & 79 Data

Susp. Dissolved

Month Chloride | Sulfate | Solids Solids Ca Mg Na
Aug 78 1 5 K5 K10 19.1 1. K1.2
Sept 78 K] 19.7 17 80 - - -
Oct 78 5.3 38.8 g7 176 6.3 1. K1.2
Nov 78 6.8 21.8 127 132 39.8 2. 1.8
Dec 78 11.8 28.3 109 .40 34 1. -8.3.
Jan 79 7.7 18.7 42 8 28.3 0. 3.7
Feb 79 1.0 1.4 12 a2 12.5 0. K1.2
Mar 79 - - - - - - -
Apr 79 K1 14.3 136 140 9.8 K1.2
May 79 1.4 7:8 19 42 - - -
June 79 K1 5.6 22 34 - " ,
July 79 - - - - - - -
Average 4.8 18.9 69 99 23 1. 2.6
High 11.8 38.8 127 176 39.8 2. 8.3
Low K1 5 K5 K10 6.3 K1.2




Station Location Superior, Wisconsin

Parameter Concentrations

Units - mg/1

1978 & 79 Data

Nitrate- Total

Month funmonia TKN Nitrite Phosphorgs Silica
Aug 78 0.72 1.23 ! 1.00 0.08 0.3
Sent 78 .94 1.50 1.05 .05 3.1
Oct 78 K0.03 5.58 4.76 0.42 8.3
Nov 78 1.43 2.44 1.47 0.1 0.1
Dec 7€ - 1.35 -1.66 1.77 . .24 5.4
Jan 79 0.37 0.53 0.61 0.03 3.8
Feb 79 0.85 0.95 1.40 0.02 1.6
Mar 79 B - - N -
Apw 70 0.65 1.02 0.79 0.07 3.1
May 79 0.88 1.1 0.55 0.04 1.2
June 70 0.78 1.55 0.53 0.15 1.3
July 79 ) . ) - }
Averacs .90 1.86 1.60 1.49 3.
High 1.43 5.58 4.76 .42 8.3
Low K0.03 .53 .61 .02 N

163




Station Location Superior, Wisconsin - #)

Parameter Concentrations
Units - ug/1
1978 & 79 Data

Month Al B Ba Be Cd Co Cr Cu Hg

1890 K80 17 K1 K2 2 20 K.
Aug 78 : 7
Sept 78 ) ) ) ) ) ) ) ) )

226 K80 80 K1 K2 K2 K5 19 0.2
Oct 78 i

3100 K80 40 K1 K2 K2 12 28 0.1
Nov 78

2760 106 45 K1 13 K2 6 51 0.4
Dec 78

1150 80 18 K K2 K2 8 27 0.6
Jan 79

562 K80 8 K1 K2 K2 K5 K9 K.
Feb 79

!

Mar 79 - - - = - ’
Apr 79 474 K80 6 K K2 K2 K5 K9 -
May 79 i i i i i - - ) -
June 79 ~
July 79 i i i ) i i i i T
Average | 1451 K80 3 K1 K2 K2 5 22 0.2 |
High 3100 106 80 K1 13 K2 12 51 0.6 |
Low 226 K80 6 K K2 K2 K5 K9 K.



Station Location Superior, Wisconsin - 1

Parameter Concentrations
Units - ug/l
1978 & 79 Data

Month Fe Mn Mo Ni Pb Sn Ti v In Ag
760 | 135 1 K5 75 . 7 1 K1

Aug 78 2 8 20 99 9
Sept 78 B B B - i} B B B B B

259 818 K6 K5 K15 K8 24 K5 179 K1
Oct 78

6030 | 297 7 K5 136 K8 146 12 332 K1
Nov 78 )

5770 | 140 13 K5 255 K8 136 18 277 3
Dec 78

3160 | 65 K6 21 116 K8 79 | 13 384 2
Jan 79

105 19 K6 K5 7 K 1 K1
Feb 78 050 2 K8 30 2 415
Mar 79 i ) ) i i i ) i i i
Apr 79 | 878 26. K6 K5 K15 K8 28 K2 52 K1
May 79 B - B ) B B B B i} )
June 79 - B ) ) N ) B ) ) B
July 79 i B B ) ) - i ) i} )
Average | 2843 | 214 7 K5 89 K8 77 7 254 1
High 6030 | 818 18 21 255 20 146 18 415 3
Low 259 19 K6 K5 K15 K8 24 K2 52 K1

lte ¢




Station Location

Superior, Wisconsin ~ #2

Parameter Concentrations
_]978,&_79.tha

Volume Collected (ml) Specific
Preservative Type Conductance

Month "NO.Add" HNO 5 H,50, Average | umhos/cm pH
Aug 78 500 500 500 500 - 6.7
Sept 78 1200 - 1230 1200 - Leaked
Oct 78 600 - 600 600 260 7.9
Nov 78 1130 - 1080 1090 124 'VZiih“
Dec 78 1130 - 1080 1080 165 7.5
Jan 79 500 500 500 500 160 7.9
Feb 79 1990 2320 2720 2343 64 5.1
Mar 79 2580 2030 2240 2283 - i
Apr 79 500 500 500 500 218 7.8
May 79 4520 4490 4270 4270 62 6.3
June 79 3310 5190 4820 - 42 6.3
July 79 - - - - - -
Average 1632 2604 1776 2000 135 6.9
High 2580 2320 2720 2343 260 7.9
Low 500 500 500 500 35 5.1




Station Location

Superior, Wisconsin = #2

Parameter Concentrations

“ Units - mg/1’
1978 & 79 Data

Susp. Dissolved
Month Chloride | Sulfate | Solids Solids Ca Mg Na
Aug 78 1 10 K.5 K10 11.4' 1.0 1.
Sept 78 - - - - - - -
Oct 78 5.3 42 68 169 - - -
Nov 78 1.8 17.3 74 82 28.0 1.4 | K1,
Dec 78 6.5 24.2 83 106 - - -
Jan 79 6.2 14.0 48 104 18.7 0.6 2.
Feb 79 1.0 9.5 11 42 11.5 0.3 K1.
Mar 79 - - - - - - -
Apr 79 1.1 16.5 232 142 - - -
May 79 1.6 7.9 S 40 7.7 .3 K1.
June 79 K1 6.1 9 27 - - -
July 79 - = - - - - -
Average 3.6 17.1 46 88 17.7 .8 K1.
High 6.5 42 83 169 29.0 1.4 2.
Low K1 2.4 K5 K10 11.4 .3 K1.




Statien Lot

(Len

Superior,

Wisconsin 11

Paranetor Concontrations
Units - my/1

1978 & 79 Dzate

1

! . e — . I
i Nitrate- Toig AT
L__!".on‘.;h i Anoria TTRK Mitrite Phorphorus + S7licz
{__ T T _{_— St A
hug 78 1.07 1.56 1.34 0.07 4.6
Sext 78 .74 1.33 1.23 .05 Leaked
:
Cct 78 .68 1.92 2.12 .20 -
Hev 73 .074 1.55 1.56 0.11 1.7
Dec 7 1.93 2.22 0.39 0.12 4.1
Jan 79 0.56 0.82 0.76 ., 0.06 3.8
Feb 79 0.87 1.16 -1.17 K0.02 1.9
May 70 ) ) ) B )
po e 1.02 1.74 1.41 0.22 4.2
le.l’ lY
v o 0.83 1.18 0.52 0.05 } 1.1
] _ 0.65 1.12 0.52 0.10 0.8
RIMVCIINRS
ey 73 ) i ) ) i
fvecape £0 1.42 1.15 .09 3.0
- 1.93 2.22 2.12 .20 4.6 !
Low 074 .81 .39 K0.02 1.6
B I I e e




Station Location Superior, Wisconsin - II

Parameter Concentrations
Units - ug/1
1978 & 79 Data

Month Al B Ba Be Cd Co Cr Cu Hg
Aug 78 2290 K80 26 4 K2 K2 8 16 K.1
Sept 78 - = - - - - - - K.1
Oct 78 - - - - - - - - 0.1
Nov 78 1710 K80 21 K1 K2 K2 8 28 K.1
Dec 78 - - - - - - - - -
Jan 79 1030 K80 21 K1 K2 5 KS K9 0.3
Feb 79 715 128 13 K1 K2 K2 K5 K9 K.1
Mar 79 - - - - - - - - -
Apr 79 476 K30 7 K1 K2 K2 K5 K9 K.1
May 79 - - - - - - - - -
June 79 - - - - - - - - -
July 79 - - - - - - - - -
Average | 1244 K80 18 K1 K2 K2 5 1 0.1
High 2290 128 26 K1 K2 5 8 28 0.3
Low 476 K80 7 K1 K2 K2 K5 K9 K.1

423




Station Location

Superior, Wisconsin - II

Parameter Concentrations
Units - ug/1l
1978 & 79 Data

Month Fe Mn Mo Ni Pb Sn Ti v Zn kg
Aug 78 3850 129 9 K5 62 K8 1M1 8 96 K1
Sept 78 - - - - - - - - - -
Oct 78 - - - - - - - - - -
Nov 78 ' 3540 184 7 K5 90 K8 81 10 202 Ki
Dec 78 . - - - - - -~ - - - -
Jan 79 3530 54 Ké K5 65 K8 76 5 191 K1
Feb 79 | 1020 | 20 K6 KS 36 K8 34 K2 142 K1
Mar 79 - - - - - - - - - -
Apr 79 951 25 K6 K5 K15 K8 29 K2 K50 K1
May 79 - - - - - - - - - -
June 79 - - - - - - - - - -
July 79 | ~ - - - - - - - - N
Average | 2578 82 6 K5 52 K8 65 6 131 K1
Hi gh 3850 | 184 9 K5 90 K8 m 10 202 ]
Low 951 20 Ké K5 K15 K8 29 K2 K50 K1




Station Location Grand Marais, Minnesota

Parameter Concentrations
1978 & 79 Data

Volume Collected (ml) Specific
Preservative Type Conductance

Month “No Add" HNO3 H2S04 Average | umhos/cm _pH
Aug 78 4200 3700 4300 4067 10 5.8
Sept 78 1260 1610 1210 1250 47 3.8
Oct 78 500 500 500 500 23 6.3
Nov 78 - - - - 9- 5.1
Dec 78 i i ' - 39 4.5
Jan 79 - - - - - 18 4.7
Feb 79 2080 3560 2890 2843 23 4.3
Mar 79 2690 2860 3370 2973 - -
Apr 79 B - - - 31 4.6
May 79 4000 © 4540 4500 4250 29 4.5
June 79 1910 3410 3850 - 18 5.4
July 79 B - - - - -
Average 2306 2833 2951 3440 55 4.9
High 4200 3700 4500 4067 47 6.3
Low 500 500 500 500 9 3.8

144




Station Location

Grand Marias, Minnesota

Parameter Concentrations
Units - mg/1
1678 & 79 Data

Susp. Dissolved
Month Chloride | Sulfate | Solids Solids Ca Mg Na
Aug 78 K1 3 K5 10 - - -
Sept 78 1.6 3.7 22 32 - - -
Oct 78 2 3.6 18 16 K5 0.4 K1.2
Nov 78 K1 K3 8 KIo | Ks K K1.2
Dec 78 5 5.5 20 24 K3 1.0 1.5
Jan 79 2.0 K1.0 9 12 K5 0.5 K1.2
Feb 79 K1 0.1 K5 16 K5 0.2 K1.2
Mar 79 i - B - - - -
Apr 79 K1 5.6 a1 20 K5 K. K1.2
May 79 K1 4.7 16 19 - - -
June 79 K1 2.7 K5 12 - - -
July 79 B B B - - - -
Average 2 2.6 1 18 K5 .5 K1.2
High 5 5.5 22 32 K5 .5 1.5
Low K1 K1 KS K10 K3 K1 K1.2

1"




Station Location

Grand Marias, Minnesota

Parameter Concentrations

Units - mg/1
1978 & 79 Data

Nitrate- Total
Month Ammonia TKN Nitrite Phosphorus Silica
hug 78 0.67 1.9 0.29 0.05. 0.1
Sept 78 .88 .95 .56 K0.02 .2
Oct 78 0.69 0.95 0.55 0.04 0.2
Hov 78 0.19 0.27 0.37 - K.02 K.1
Dec 78 0.81 0.98 0.05 0.08 0.6
Jan 79 0.21 1.13 0.45 K0.02 0.2
Feb 75 0.27 0.3 | 0.52 K0.02 3.8
Mar 79 - - - - -
Apr 75 6.13 0.26 0.12 K.02 0.4
Hev 7O 0.66 1.63 0.80 0.05 0.1
Jure 79 0.84 1.64 0.53 0.1 0.1
July 79 0.83 2.03 0.47 0.10 -
Averag: .48 .86 .36 .04 .85
High .88 1.96 .80 N 3.8
Low .13 .26 .05 K.02 K.1




Grand Marais, Minnesota

Station Location

Parameter Concentrations
Units - ug/1
1978 & 79 Data

Month Al B Ba Ee Cd Co Cr Cu Hg
Aug 78 ) ] ) i} B ) ) ) )
Sept 78 i ) ] ) ) ) ) ) k.1 i
" _ §
Oct 78 55 K80 9 K1 K2 K2 K5 177 K.1
Nov 78 332 KEo K6 K1 K2 K2 K5 K¢ K.1
Dec 78 2160 85 18 K1 K2 K2 K5 17 K. 1
Jan 79 605 Keo K6 K1 3 K2 K5 K9 K.1
Feb 79 619 K80 8 K1 K2 K2 K5 KS K. 1
Mar 79 ) ) ) ) i} B i} } i}
Apr 79 2%3 K30 K5 K1 K2 K5 K5 Ko - 5
May 79 B ) B )
June 79 ) i} B i B B - - - ,é
) ) ) ] |
July 79 N - - - - !
|
Average | 769 K80 7 K1 K2 K2 K5 35 K.
I
High 2160 85 18 K1 3 K2 K5 177 K.
Low 293 K80 K6 K1 K2 K2 K5 K9 X.1

/7.

-



Station Location

Grand Marais, Minnesota

Parameter Concentrations
Units - ug/l
1978 & 79 Data

Month Fe Mn Mo N.i Pb Sn T4 v In Ag
Aug 78 B B B B - - - } - -
Sept 78 B i B - N B - - - '
Oct 78 838 24 K6 K5 K15 K8 52 K2 K50 K1
Nov 78 212 9 8 KS K15 K8 8 K2 127 K1
Dec 78 2270 | 46 K6 K5 62 K8 42 K2 607 K1
san 79 | 998 | 8 K6 - | XS 19 K8 14 k2 | 122000 K
Feb 79 526 12 K6 K5 K15 K8 12 K2 K50 K1
Mar 79 il ) i} il i} B ) - ‘ i}
Apr 79 | 310 7. K60 K50 38 K30 10 K2 K50 K1
May 79 ) i} - ) i} - ) - ' -
June 79 - - - - - - - - - -
July 79 | . - - b . - - . - - .
Average | 859 19 K6 KS 23 K8 23 K2 162 K1
High 2270 | 46 | 8 ks |6 |k |s2 |k K
Low 212 | 7 K6 KS K15 K8 8 K2 K50 K1
*Not Averaged 19




Station Location

Silver Bay, Minnesota

Parameter Concentrations
1978 & 79 Data

Volume Collected (m1) Specific
Preservative Type Fonductance

Month “No Add" HNO5 HpSOg Average | ymhos/cm pH

5150 5000 5270 5140 20 4.6
Aug 78

2200 2240 2370 2270 36 5.8
Sept 78

1200 1250 1300 1250 3 5.¢
Oct 78 .

1500 1680 1400 1527 3 4.7
Nov 78 .

500 680 400 500 46 4.2
Dec 78

| 500 500 500 500 19 4.4

Jan 79

3350 3150 3089 3193 26 4.3
Feb 79

3940 3675 3820 3845 - -
Mar 79

1520 1735 1515 1520 27 4.5
Apr 79

5350 - 5730 3950 - 26 4.5
May 79

- - - - 20 4.9
June 79
July 79 i i )
Average 2820 2833 2890 2218 30 4.8
High 5350 5730 5270 5140 46 5.8
Low 500 500 500 500 19 4.2

I

P




Station Location _Sjlver Bay, Minnesota

Parameter Concentrations
Units - mg/1
1978 & 79 Data

Susp. Dissolved

Month Chloride | Sulfate | Solids Solids Ca Mg Na

1 K1 K5 K10 - - -
Aug 78

1.8 5.9 20 22 - - -

Sept 78

2.4 3.0 42 16 K5 0.5 K1.2
Oct 78

3.4 4.3 44 20 K5 0.8 Kl.2
Nov 78 o

1.3 3.8 136 30 K5 1.6 K1.2
Dec 78

2.0 2.9 90 12 K5 0.3 K1.2
Jan 79

K1.0 K1 24 18 K5 K0.1 K1.2
Feb 79
Mar 79 i} i} ) ) ) ) )

K1 5.4 36 18 - - -
Apr 79

K] 3.2 15 17 KS . .
May 79 : K0.1 K1.2

K1 3.6 N 13 - - -
June 79
July 79 ) ) ) ) ) i )
Average 1.7 3.4 53 20 K5 .8 K1.2
High 3.4 5.9 136 30 K5 1.6 K1.2
Low K1 K1 K5 K10 KS K.1 K1.2

172




tation Lucation

Silver Bay, Minnesota

Parameter Concentrations

Units - mg/]

"7

1078 & 79 Data
T — i Ni;;ate- Totad

tionth Armonia THH Nitrite Phgﬁ:horus Siljca
Aug 78 0.57 1.19 0.57 0.08 - 0.2
Sept 78 .50 1.08 .65 .06 .
Oct 78 0.24 1.14 0.45 0.04 0.1
Nov 78 0.65 0.94 0.65 0.03 0.1
Dec 7R 0.68 0.84 K.03 0.1 8
Jan 76 0.14 6:29 0.46 0.03 0.3
Feb'79 0.3 0.54 0.54 KG. 02 3.0
tar 78 i ) ) ) )
o e 0.67 1.24 0.55 0.05 0.3
Apr 78
ae 72 0.58 0.81 0.52 0.04 | 0.1

| dur 70 5 0.65._-- m*--1:%5 0.46 0.10 ?;1 )
July 7% | i e i ) | —; .:"_
fyar g,“——§ .47 .91 .55 .06 .59
Hick .68 1.25 .65 A 8

_ :;w 14 .29 K.03 Ko.dz A




Station Location

Silver Bay, Minnesota

Parameter Concentrations

Units =« ug/1 - -

1978 & 79 Data

Month Al B Ba Be Cd Co Cr Cu Hg
Aug 78 - N - - - - - - K.1
Sept 78 - - - - B a - - K.1
Oct 78 281 K80 K6 3 K2 K2 K5 K9 K.1
Nov 78 332 K80 K6 K1 K2 K2 7 12 K1
Dec 78 2300 92 24 K1 K2 K2 15 446 0.1
Jan 79 918 K80 17 K1 K2 37 6 51 K.1
Feb 79 470 | K80 9 K1 K2 K2 Ké K9 K.
Mar 79 - - - y - - - - -
Apr 79 223 K80 K6 K1 K2 K2 9 7 -
May 79 - - - - - - - - -
June 79 B - - - - - - - -
July 79 - B - - - y - - -
Average | 754 K80 10 K1 K2 K2 7 88 K.1
High 2300 92 24 K1 K2 37 15 446 0.1
Low 223 K80 K6 K1 K2 K2 K5 K9 K.1

1




Station Location

Silver Bay, Minnesota

Parameter Concentrations
Units - ug/l
1978 & 79 Data

Month Fe Mn Mo N; Pb Sn Ti v in Ag
Aug 78 } B - - - - : - - .
Sept 78 B - - - - - - - - -
Oct 78 ) - i} - - - - - - -
Nov 78 268 10 Ké K5 18 K8 12 K2 459 K3
Dec 78 4000 | 165 | 16 K5 7 28 121 | 3 477 K1
a7 | 36999] 11| ks K5 26 Ke 75 15 197 K1
cen 7o | 18100| 54 K6 K5 16 K8 29 4 K52 K1
Mer 79 i} - - - - - - - - -
ppr 79 | 5250 | 23 K6 K5 38 Keo | 14 K2 150 K1
Mey 79 i} i - - - - - - - .
June 79 ) i} - - - - - - - i
July 78 ) ) - - - - - - - .
Average | 20103 | 73 K6 K5 33 K8 50 8 T e
High 40000 | 165 | 16 KS 7 28 21 | 1 477 ! K
%
Low 268 | 10 K6 KS 16 K8 12 K2 kso | K




Station Location

Two Harbors, Minnesota

Parameter Concentrations
1978 & 79 Data

Yolume Collected (ml) Specific
Preservative Type Conductance

Month “No Add" HNO, H,S0, Average | mhos/cm pH

00 - 500 500 - -
Aug 78 5

2730 2520 2450 2567 39 4.1
Sept 78

1100 1075 1050 1075 19 .5
Oct 78 - - -3

1300 1300 n 1257 .8
Nov 78 3 70 25 28 5

500 500 500 500 38 4.
Dec 78 0 &

500 500 500 500 19 4.6
Jan 79

4100 4500 4100 4233 - -
Feb 79

3170 4280 3640 3697 - -
Mar 79

1450 1250 1560 1420 27 4.5
Apr 79

6790 - 7100 3950 - 18 5.1
May 79

- - - - 1 .0
June 79 8 S
July 79 B - - i} B B
Average 2214 2558 1942 1792 25 5.0
High 6790 7100 4100 4233 39 5.8
Low 500 1075 500 500 8 4.1




Station Location

Two Harbors, Minnesota

Parameter Concentrations
Units - mg/1
1978 & 79 Data

Susp. D1ssoTve&r
Month Chloride | Suifate | Solids Solids Ca Ma Na
Aug 78 ) } ) ) il i} )
Sept 78 1.6 3.1 19 24 - - -
Oct 78 2.1 3.1 51 12 - - -
Nov 78 3.6 4.8 64 18 27.6 5.1 2.6
Dec 78 1.0 1.6 458 26 K5 0.6 KY.2
Jan 79 ' 2.0 3.2 | 220 12 K5 0.4 K1.2
Feb 79 - - - - K5 K.1 K1.2
Mar 79 ) ) ) ) ) ) )
Apr 78 K1 4.9 27 18 K5 K.1 K1.2
May 79 K1 2.6 19 12 - - -
June 79 K1 2.6 26 12 - - -
July 79 ) ) ) ) ) - i
Average 2.1 2.8 138 16 K5 2.0 K1.2
High 3.6 4.8 458 26 27.6 5.1 2.6
Low K1 1.6 16 5 K5 X K1.2




Station Lecation

Two Harbors, Minnesota

Parameter Concentrations

Units - mg/}

1978 & 79 Data

Nitrate- Total :

Month Ammonia "TKN Nitrite Phosphorus Silica
Aug 78 0.57 0.Mn 0.36 0.03. -
Sept 78 .72 .87 .51 K0.02 A
Oct 78 .49 .67 .45 .03 .2
Nov 78 0.56 1.2 0.6 K.02 K.
Dec 78 .81 .98 .05 .08 0.3
Jan 79 0.14 0.28 0.59 0.02 0.1
Feb 79 0.38 0.40 0.63. K0.02 -
Mar 79 - - - - -
Aor 7S 0.24 0.51 0.2 0.02 0.3
May 79 0.66 1.63 0.80 0.05 0.1
Junc 72 0.84 1.64 0.53 o.N 0.1
July 79 il - - ) '
Averzge .49 .70 .43 .03 .1
High .81 1.6 .80 .08 .3
Low .14 .28 .05 K.02 K.}

1.7




Station Location Two Harbors. Minnesota

Parameter Concentrations
Units - ug/l
1978 & 79 Data

|
|
Month Al 8 Ba Be Cd Co Cr Cu Hg E
Aug 78 ) } i} B B - B N -
i
Sept 78 ) } ) i} i} } ] B K. %
Oct 78 il i} - - - - - - K.1
41 127
Nov 78 0 79 K1 K2 K2 63 8 | 0.1
14 ] K
Dec 78 00 23 6 K1 K2 K2 6 81 K.1
Jan 79 447 K80 K5 K1 K2 72 K5 18 K.1
Feb 79 304 K80 K5 K1 K2 K2 K5 K9 K.1
%
Mar 79 ) } i} ) B B i B T
Apr 79 175 K30 K& K1 K2 K2 K5 7 .
May 79 i} ) i} i} ) } - N -
June 79 i} ) B B - - - } T
J
) : : ) ) N |
July 79 - - -
Average 1297 K80 2N K1 K2 15 15 49 K. ‘
|
High 4110 127 79 K1 K2 72 63 86 ¢.1
N
Low 175 K80 K6 K1 K2 K2 K5 K9 K.1 i




Station Location

Two Harbors, Minnesota

Parameter Concentrations
Units - ug/1
1978 & 79 Data

Month Fe Mn Mo ﬁ; Pb Sn Ti v In Ag
Aug 78 - - - - - - - - - -
Sept 78 - - - - - - - - - -
Oct 78 - - - - - - - - - -
Nov 78 14100 | 1380 | 25 K5 393 32 |19 30 872 " KY
Dec 78 10200 | 296 20 K5 55 32 49 32 186 K2
Jan 79 | 65300 | 207 | 13 KS 128 | ke 18 24 98 K1
Feb 76 | 2680 | 13 K6 KS K15 K8 9 K2 K50 K1
Mar 79 - - - - - - - - - -
apr 79 | 1260 | 14 K6 K5 46 62 K6 K2 56 K1
May 79 - - - - - - - - - -
June 79 - - - = = - - - - -
July 79 | - - - - - - - - - -
Average | 7810 | 382 13 KS 126 27 55 18 247 .6
High 65300 | 1380 | 25 KS 393 32 196 32 872 K2
Low 1260 | 13 K6 K5 K15 K8 K2 K50 K1
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APPENTIX 11



Station Location

Conneaut, Ohio

Parameter Loadings
Units - mg/Mz/day
1978 & 79 Data

Susp-. Dissolved!

Month Chloride | Sulfate | Solids Solids Ca Mo Na

Aug 78 - - - - 10.3 2.8 4.5

Sept 78 | KI 5 30 229+ K4 2.9 k0.9
Oct 78 2 14 K4 92 K& 2.8 KO.¢©
Nov 78 K1 7 20 43 8.0 1.7 K0.9
Dec 78 3.6 8.5 K4 15 34.7 6.9 11.6
Jan 79 K1 3.0 23 576* K4 0.3 KO.¢
Feb 79 3.5 a7 35 43 K4 2.2 X0.09
Mar 70 K1 2.8 - 56 K4 1.8 K.9
Apr 79 K1 15.3 Ké 60 - - -

May 79 K1 28.8 22 18 14 2.2 K.9
June 78 2.6 31 10 122 - - -

July 79 - - - - K4 5 K.¢
Average 15 12.6 16 69 7.9 2.4 2.0
High 3.6 31.0 35 122 34.7 6.9 11.6
Low K 2.8 K4 15 & 0.3 Kd.¢°

s &
}a -

*Not averaged due to probable acid contamination.




Station Location

Conneaut, Ohio

Parameter Loadings
Units - mg/leday

1978 & 79 Data

° Nitrate- Total
Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 2.67 5.68 4.18 0.75 -
Sept 78 4N 7.43 6.42 0.26 2.02
Oct 78 _ - - - -
Nov 78 0.43 0.69 0.97 0.06 0.1
Dec 78 0.49 0.9 1.42 K.02 0.2
Jan 79 0.38 0.55 1.24 0.04 0.3
Feb 79 0.18 0.53 1.30 0.03 0.2
Mar 79 0.90 1.89 1.79 0.08 1.8
Apr 79 1.95 4.3 1.77 0.75 0.2
Mzy 79 Z 7.04 5.33 0.37 0.4
June 79 4.50 11.01 7.32 0.36 0.6
July 79 | 0.95 2.54 4.35 0.12 -
Average 1.79 3.87 3.25 0.26
High 4.50 1.0 7.32 0.75 2.02
Low 0.18 0.53 0.97 K.02 0.1
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Station Location

Conneaut, Ohio

Parameter Loadings
Units - ug/MZ/day
1978 - 79 Data

Month Al B Ba fe Cd Co Cr Cu Kz

Aug 78 1256 K58 32 K1 K1 K1 17 4] K.

Sept 78 K237 K58 34 K1 K1 K1 K4 KA K.1

Oct 78 517 K58 24 K1 K1 K1 Ké 20 K.?

Nov 78 614 K58 1524 K1 K2 K 6 23 K.

Dec 78 225 K58 22 K1 K1 6' Ké 55 .1

Jan 79 2531 214 65 3 K1 19 59 51 f;l_—_"-
Feb 79 1440 192 27 K1 K1 20 K4 27 K.1

Mar 76 555 | K58 10 K 2 K1 8 12 -

Apr 79 - - - - - - - - - )
May 79 | 1035 K58 26 K K1 K K4 86 .

Jure 79 - - - - - - - - -
July 79 | 44 K58 7 K1 K K1 K& 29

Average | 864 &4 177 K1 K1 5 7 34 <. .
High 2531 214 1524 3 2 20 59 86 ?

Low K237 K58 7 K1 K1 K1 K4 Ké




Statjon Location

Conneaut, Ohio

Parameter Loadings
Units - ug/leday

1978 & 79 Data

Month Fe Mn Mo ﬁ; Pb Sn Ti v In Ag
Aug 78 | 3800 |88 12 K4 101 | 29 s | 258 Kl
sept 78 | K237 | 50 K4 K4 K12. | Ks K9 |k 187 K1
oct 78 |73 |79 K4 K4 53 | ks 26 | K 320 K1
Nov 78 | 2688 | 61 K6 K4 59 | K7 22 |a 254 K]
Dec 78 | 320 | K6 14 K4 K12 | ks kK9 | 698 K1
Jan 79 | 13118 |35 20 K4 65 | K5 183 |10 194 K]
Feb 79 | 7920 |61 K4 K4 63 | ks 55 | KI 298 K1
Mar 79 |1411 |24 K4 K4 K12 |Ks 19 [x 216 K1
Apr 79 - - - - - - - - - .
May 79 |2118 |86 K4 K4 125 |Ks 26 | 505 K1
June 78 - - - - - - - - - -
July 79 | 1189 |20 k& | ke 8 ks 12 (K 12 K
Average | 3381 |81 6 K4 53 |xs a0 |2 304 K]
Migh |13.11988 K4 29 183 |10 698 K1
Low K237 | ke K4 K4 K1z ks K | 112 K]

L)




Station Location

Painesville, Dhio

Parameter Loadings
Units - mg/leday
1978 & 79 Data

Susp-. Dissolved

Month Chloride | Sulfate | Solids Solids Ca Mg Na
Aug 78 - - - - 22.0 4.3 KO.©
Sept 78 2.5 15 35 K9 K4 1.6 K0.¢
Oct 78 2.4 19 34 126 K4 0.9 KC.?2
Nov 78 7.4 12 20 60 12.9 0.9 5.1
Dec 78 10.3 14.4 33 88 K4 0.4 5.0
Jan 79 K1 K1 13 26 5.4 1. 4.6
Feb 79 10.7 10.4 21 292 Ké 0.8 4.7
Mer 79 3.¢ 16.1 64 60 K4 - 3.4
Apr 79 - - - - K4 - KS.9
May 79 4.5 25.2 125 132 Ké - KO.¢
June’79 10.7 73.0 103 436 - - -
July 78 K4 2.5 Kd.¢
Average 5.9 20.8 50 136 £.5 1.5 2.8
High 10.7 73.0 125 436 22.0 4.3 5.1
Low K1 K1 13 KS K4 0.4 K.9




Station Location

Painesville, Ohio

Parameter Loadings
Units - mg/leday

1978 & 79 Data

Nitrate- Total
Month Ammonia TN Nitrite Phosphorus Silica
Aug 78 - - - - -
Sept 78 3.23 5.00 5.72 1.52 1.5
Oct 78 3.27 5.56 5.37 0.12 0.9
Nov 78 0.65 1.78 1.2 0.16 0.6
Dec 78 0.48 0.94 1.17 0.46 0.2
Jan 79 0.29 0.19 1.09 K.02 0.2
Feb 79 0.26 0.97 1.42 K.02 0.5
Mar 79 0.80 1.65 1.65 K.02 0.5
Apr 79 3.20 7.69 6.36 0.28 -
May 79 5.20 10.63 8.72 0.24 0.10
June 79 15.7 - 18.64 0.9 2.16
July 79 11.6 19.5 10.7 0.09 -
Average 3.72 5.39 5.64 0.34 0.74
High 15.7 19.5 18.64 1.52 2.16
Low 0.26 0.19 1.09 K.02 0.1




Station Location

Painesville, Ohrio

Parameter Loadings
Units - ug/Mz/day
1978 - 79 Data

Month Al B Ba Be o Co Cr Cu fe

Aug 78 3732 237 67 K1 K1 K1 . K4 67 K. 1
Sept 78 1002 K58 60 K1 K K1 K4 2€ K.1 |
Oct 78 805 K58 23 K K K1 Ka K4 K. 1

Nov 78 3% g5 15 K K K1 K4 16 K.1 E
Dec 78 M4 K58 1 K1 4 K 7 1€ 0.4f
Jan 79 852 342 15 K1 K1 K1 K4 24 K
Feb 79 1036 K58 K& K1 K q K4 30 K.

Mar 74 1997 K58 15C K K K Ka 26 K.

Ppr 75. 1484 K&5g 12 K1 K1 K1 Ké 1€ -

Mey 79 1292 K58 57 K1 K1 K1 K4 Ka -

June 79 - - - - - - - - -
July 79 - 1201 46 K1 K K1 Ka 32 "
Average | 1425 189 42 K K K K4 24 K.
High 3732 1201 150 K3 4 K3 7 €7 £
Low 805 K58 K4 K1 K1 K Ke K4 K




Station Location

Painesville, Ohip

Parameter Loadings
Units - ug/leday
1978 & 79 Data

Month Fe Mn Mo N; Pb Sn Ti v In Ag
Aug 78 7174 197 26 K4 223 64 168- 14 344 K1
Sept 78 1218 | 60 K4 K4 84 K5 53 K1 229 K
Oct 78 1615 55 K4 K4 7 K5 40 K1 208 K1
Nov 78 893 35 N K4 74 K5 44 K1 138 K1
Dec 78 996 28 7 K4 62 K5 29 K1 284 K1
Jan 79 931 31 17 K4 59 K5 29 K1 300 K1
Feb 79 1618 39 K4 K4 61 K5 39 K1 188 K1
Mar 79 3947 79 K4 K4 K30 K5 84 K1 274 K1
Apr 79 1389 43 K4 K4 36 K5 29 K1 100 K1
Mzy 79 1517 78 2 18 53 K5 43 K1 Ka K
June 79 - - - - - - - - - -
July 79 | 2572 114 K4 h K4 121 K5 43 K1 245 K1
Average | 2170 | 69 9 K4 78 5 5 K 210 K1
High 7174 | 197 26 K4 223 64 168 14 344 K1
Low 893 28 K4 K4 K30 K5 29 K1 K4 K1

13~




Station Location

Vermiliorn, Qhio

Parameter Loadings
Units - mg/MC/day
1978 & 79 Data

Susp-. Disso1ve&

Month Chloride [ Sulfate | Sclids Solids Ca Ma Na
Aug 78 i ) ) ) 26.2 3.7 K23.9
Sept 78 K1 12.9 K4 Ke 15.5 2.5 KO.¢
Oct 78 2 14.3 10 77 - - -
Nov 78 K 7.9 - 114 - - -
Dec 78 2.4 47 47¢ 138 42.8 9. KD.G
Jan 75 2.9 8.0 K4 50 8.2 3.9 2.5
Feb 79 3.3 7.0 K4 25 Ka 0.7 K2.9
Mar 79 1.9 17.3 28.5 68 14.6 3.3 K.S
Apr 79 K1 19.6 11.8 76 K4 2.2 K.@
May 79 2.0 15.5 39 89 23.¢ 3.5 K.38
June 79 2.0 17.2 65 116 - - -
July 79 - - - - 6.9 1.0 - K.9
Average 1.8 16.7 n 76 15.8 3.3 K.©
High 3.3 47.0 473 138 42.8 9.1 2.5
Low K1 7.0 K4 K9 K4 0.7 K.¢




Station Location

Vermilion, Ohio

Parameter Loadings h

Units - mg/MZ/day

1978 & 79 Data

¢ Nitrate- Total

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 - - - - -
Sept 78 | 4.69 ' 8.68 6.51 0.21 0.4
Oct 78 1.87 3.60 3. 0.1 0.6
Nov 78 0.37 3.37 1.05 0.26 5.5
Dec 78 - - - - 2.9
Jan 79 0.16 0.22 0.59 K0.02 0.1
Feb 79 0.25 0.28 1.09 K0.02 0.1
Mar 79 0.88 1.9 1.68 0.15 0.3
Apr 79 2.74 5.38 4.3 0.18 0.8
May 79 4,37 9.89 6.25 0.36 0.9
June 79 4.75 11.44 5.82 0.34 0.5
July 79 2.2 7.2 3.3 0.09 -
average | 2-23 5.2 o 0.17 1.2
High 4,75 11.44 6.51 0.36 5.5
Low 0.16 0.22 0.59 KO0.02 0.1

4

. -




Station Lecation

Vermillion, Ohio

Parameter Loadings

Units - ug/MZ/day

1978 ~ 79 Data

Month

Al

Ba

- ¢d

Ee Co Cr Cu Ka
Aug 78 1057 K58 14 K1 K1 Ko’ Ke & K.1 %
Sept 78 513‘ K58 10 K1 K1 K K4 N K.1 |
Oct 78 - - - - - - - - -
Nov 78 - - - - - - - - -
Dec 78 6903 178 61 K 6 K 29 61 K.
Jan 7¢ 827 K58 K4 K3 K1 K 33 Ka K.
Feb 79 416 K58 7 K K K K& Ke K.
Mar 79 1067 K58 18 K1 K] K1 Kz Ka -
Apr 79 1485 K58 38 K? K1 K1 K4 25 -
May 79 1299 920 24 K1 K1 K1 ke K N
June 79 - - - - - - - - -
July 79 | 226 K58 5 K1 K1 K1 K4 1¢ -
Average 1535 146 20 K K . 7 17 P
High 6903 930 61 K1 6 K1 33 5 K.1
Low 226 K58 K4 K1 K1 K Ka K4 K.




Station Location

Yermillion, Ohin

Parameter Loadings

Units - ug/M’/day
1978 & 79 Data

Month Fe Mn Mo Ni Pb Sn Ti v Zn Ag
Rug 78 |2682 | 122 | 14 K4 144 | 39 39 6 254 -

Sept 78 |82 75 K4 Ka 80 K5 25 K1 106 K1
Oct 78 - - - - - - - - - -

Nov 78 - - - - - - - - - -

Dec 78 | 10,690 | 264 | 14 Ka 529 | 20 179 | 18 398 K1
Jan 79 753 44 K4 K4 92 35 14 K1 604

Feb 79 | 527 21 K4 Ka 43 K5 12 K1 83

Mar 79 (2352 | M7 | K4 K4 Ki2 | ks 38 K1 Ka K1

Apr 79 | 2492 | 115 | K4 K4 138 | K5 55 K1 148 | K

May 79 [1762 | 128 | K4 K4 K12 | K5 31 K1 K4 K1

June 79 | - = - - - - - - - -

July 79 | 509 32 K4 K4 40 KS 7 K1 69 K
Average | 2509 | 102 | ka Ka 120 | 12 44 3 185 K1
High 10,690 | 264 | 14 K4 529 | 39 179 | 18 604 q
Low 509 21 K4 K4 K12 KS 7 K1 K4 q




Station Location

Crane Creek, Ohip

Parameter Loadings
Units - mg/Mz/day
1978 & 79 Data

Susp-. Dissolved
Month Chloride | Sulfate | Solids Solids Ca Ma Na
Aug 78 - - - - 16.4 4. 4.1
Sept 78 1.0 16.8 K& 14 5.4 1.6 K.9
Oct 78 2.4 16.6 K& 59 6.2 2.4 K.9
Nov 78 K1 3.7 1A 26 K4 0.3 K.©
Dec 78 1.6 1.9 20 16 K4 0.5 K.9
Jan 79 9.7 23.5 25.6 145 9.2 2.3 3.6
Feb 79 | 35.7 26.8 54.2 575 - - -
Mar 79 4.1 1€.2 28.8 116 5.8 2.2 K.S
Apr 79 11.3 54.2 89.9 263 K4 .7 K.9
May 79 - - - - - - -
June 79 - - - - - - -
July 79 - N - - - - -
|
Average 8.3 20.0 29.2 152 6.0 1.8 1.2
High .39.1 54.2 89.9 575 16.4 4.1 4.1 }
Low K1 1.9 K4 14 K4 0.3 K.¢




Station Location

Crane Creek, Ohio

Parameter Loadings
Units - mg/M/day

1978 & 79 Data

¢ Nitrate- Total

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 - - - - -
Sept 78 2.85 5.15 3.14 0.51 0.36
Oct 78 2.27 .n 4.80 0.13 0.22
Nov 78 0.24 0.49 0.29 0.02 0.22
Dec 78 0.65 0.92 1.61 0.12 K.1
Jan 79 .40 3.07 7.28 0.08 0.49
Feb 79 5.82 11.37 31.56 0.28 1.64
Mar 79 2.72 7.72 0.06 0.59 0.36
Apr 79 2.21 3.35 2.94 0.08 1.58
May 79 - - - - -
June 79 - - - - -
July 79 - - - - -
Average 2.27 4.47 6.46 0.23 0.62
High 5.82 11.37 31.56 0.59 1.64
Low 0.27 0.49 0.06 0.02 K.




Station Location

Crane Creek, Michigan

Parameter Loadings
Units - ug/leday
1978 & 79 Data

. 1
Month | Fe | Mn | Mo | Ni Pb | sn | Ti v | n Ag |
Aug 78 | 526 | 48 K4 K 46 36 13| K 779 |
- |
Sept 78 | 582 38 K4 K4 37 K5 4 K 130 K1
Oct 78 K237 | 37 K4 K4 K12 K5 o K1 235 I
Nov 78 | 685 15 K4 K4 20 K5 19 K1 312
Dec 78 | 1063 | 23 30 K4 92 18 26 K1 | 378 K1
. |
Jan 79 | 1228 | s8 35 Ka 189 | 7 28 K1 78479 | i
|
Feb 79 - - - - - - - - - - |
Mer 79 | 1013 | 37 Ka 12 38 K5 12 3 273 K.3 ;
|
Apr 75 | 2278 | 78 K4 K4 Kiz | ks 40 K1 126 | K1 !
May 79 - - - - - - - - - - ;
June 78 - - - - - - - - - -
July 79 | - - - - - - - - - - ?
i
Average | 920 | 42 10 K4 54 17 24 K 1212 | Ki !
)
High 2278 | 78 35 12 189 A a1 3 7479 | ¥ {
~
Low K237 | 15 K4 K4 K12 KS 9 K1 126 K} ;




Station Location

Crane Creek, Ohio

Parameter Loadings
Units - ug/MZ/day

1978 - 79 Data
Month Al B Ba ) Be Cd Co Cr Cu Hg
Aug 78 447 409 K4 K1 K1 K1 10 38 K.1
Sept 78 467 K58 18 K1 K1 K1 K4 N K.
Oct 78 379 K58 7 K1 K1 K1 K4 K4 K.1
Nov 78 733 K58 6 K1 K1 K1 15 K4 K.1
Dec 78 924 K58 K4 K1 5 5 25 18 K.1
Jan 79 2318 245 20 K1 K1 K1 K4 30 0.1
Feb 79 - - - - - - - - -
Mar 79 812 69 12 K1 1.0 K1 14 9 -
Apr 79 1940 190 88 K1 K1 K1 K4 K4 -
| May 79 - - - - - - - - -
Jﬁne 79 - - - - - - - - -
July 79 - - - - - - - - -
Average 1002 143 i3 10 1 1 9 14 K.
High 2318 409 38 K 5 5 25 38 A
Low 379 KS8 K4 K1 Kl Kl K4 K4 K.1




Station Location

Paradise, Michiaan

Parameter Loadings
Units - mg/MZ/day

1978 & 79 Data

Susp-. Dissolve
Month Chloride | Sulfate | Solids Solids Ca Mg Na
Aug 78 - - - - K4 3.4 K.9
Sept 78 3.6 18 K4 98 K4 K.07 - K.9
Oct 78 K1 8 K4 148 K4 0.6 K.9
Nov 78 K1 14 7 €9 Ka 0.3 K.9
Dec 78 - - - - - - .
Jan 79 K1 1.6 K4 15 K4 K.07 K.9
Feb 79 - - - - - - -
Mar 79 K1 18.9 10.5 150 K4 K.1 K.9
Apr 79 K1 8.5 32 36 K4 A K.9
May 79 K1 4.8 32 23 K4 .4 K.9
Jure 79 K 6.7 20 30 - - -
July 79 K4 K.1 K.9
Average K1 101 14.6 71 K4 0.6 K.9
High . 3.6 18.9 32 150 K4 3.4 K.S
Low K1 1.6 K4 15 K4 KA K.9




Station Location

Paradise, Michiqgan

Parameter Loadings
Units - ng/MZ/day

1978 & 79 Data

Nitrate- Total .
Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 - - - - -
Sept 78 | 1.77 2.06 2.17 0.1 0.7
Oct 78 0.57 0.75 1.67 0.05 K.1
Nov 78 0.32 1.09 0.78 0.09 0.2
Dec 78 - - - - -
Jan 79 0.06 K.05 3.06 K.02 0.1
Feb 79 - - - . -
Mar 79 1.83 2.41 5.90 K.02 K.1
Apr 79 0.99 2.72 0.69 0.18 0.2
May 79 1.40 2.45 1.61 0.82 0.2
June 79 1.12 1.74 2.25 0.79 0.2
July 79 | 2.18 5.33 1.23 0.26 -
Average 1.14 2.06 2.24 0.26 0.3
High 2.18 5.33 5.90 0.82 0.7
Low 0.06 K.05 0.69 K0.02 K.1




Station Location

Paradise. Michican

Parameter Loadings

Units - ug/M2/day

1978 - 79 Data

Month Al B Ba ] Be Cd Co Cr Cu He
Aug 78 477 K58 18 K1 K1 K1: 22 K4 KA
Sept 78 634 K58 33 K1 K1 K1 K4 36 K.3
Oct 78 393 K58 K4 K1 K1 K1 Ké K3 L
ﬁov 78 240 K58 K4 K1 K1 K1 Ké Ké K.1
Dec 7¢ - - - - - - - - -
Jan 79 29 K52 14 K1 K1 K1 K4 K3 K.
Feb 72 - - - - - - - - -
Mar 79 K237 K3€E K4 K1 K1 K1 Ka K4 -
Apr 79 434 K5€ K4 K? K1 K1 K& K& -
May 79 575 408 14 K1 Ki K1 K2 K& -
June 79 - - - - - - - - -
July 79 3£2 K58 K4 K1 K1 K1 K2 26 -
Average | 387 76 10 K1 K1 K K4 S K
High 604 46e 33 K1 K1 Ki 22 3¢ K.~
Low K237 K58 Ka K1 K K1 K4 K& K.




Station Location

Paradise, Michigan

Parameter Loadings

Units - ug/MZ/day
1978 & 79 Data

Month Fe Mn Mo Ni Pb Sn T4 v In Ag
Aug 78 531 51 K4 K4 59 45 ;<9 Kl 799 -
Sept 78 | 1902 | 123 K4 K4 19 K5 134 K1 419 K1
Oct 78 797 38 K4 K4 K12 K5 K9 K1 4881 K1
Nov 78 310 30 9 K4 37 K5 9 K1 100 K1
Dec 78 - - - - - - - - - .
| Jan 79 237 9 1k K4 25 29 9 K1 150 K1
Feb 79 - - - - - - - - - -
Mar 79 | K237 | K6 K4 K4 Kiz | Ks K7 K1 67 K1
Apr 79 368 6 K4 K4 K12 K5 12 K1 K4 K1
May 79 608 27 " 35 K4 K12 K5 22 K1 K4 K]
June 79 - - - - - - - - - -
July 79 | 510 K6 K4 K4 K12 K5 K7 K 150 K]
Average 598 32 7 K4 33 10 22 Kl 730" K1
High 1902 | 123 n K4 19 45 134 K1 4881 K1
Low K237 K6 K4 K4 K12 KS K7 K1 K4 Kl




Station Location

Grand M=Y‘P‘i§, Michinan

Parameter Loadings
Units - mg/MC/day
1978 & 79 Data

Susp. Dissolved

Month Chloride | Sulfate ! Solids Solids Ca Mo Nz

Aug 78 - - - - K4 K.1 K.9

Sept 78 3.2 7.3 Ka 20 K4 K.1 K.9

Oct 78 1.2 5.6 K3 24 7.5 2.0 K.©

Nov 78 K1 K1 7 K9 K3 K. K.S

Dec 78 13.1 14.5 53 63 K3 2.5 3.5

Jan 79 K1 2.1 3 21 K4 K. K.9

Feb 79 1.5 4.3 K4 36 K4 K. k.o

Mar 79 K1 9.5 15 65 K4 .2 K.¢

Apr 79 K1 5.7 13 27 K4 K. K.9

May 79 K3 34.9 28 188 Ka K.1 K.©

June 79 - - = - - - -

July 78 - - - - K4 . K.¢

Average 2.4 9.4 14 50 K4 18 K.@

High 13.1 349 53 188 7.5 2.6 3.8 !

Low K1 K1 K4 K9 K4 K.1 K.9 !
i




Station Location Grand Marais, Michigan

Parameter Loadings
Units - mgmzlday

1978 & 79 Data

¢ Nitrate- Total

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 - - - - -
Sept 78 0.95 2.94 0.45 0.08 0.4
Oct 78 0.27 1.25 1.69 0.66 0.6
Nov 78 0.30 0.43 0.58 K.02 K.1
Dec 78 1.38 2.05 0.15 0.13 1.5
Jan 79 0.08 0.1 1.09 K.02 K.1
Feb 79 0.19 K.05 3.64 K.02 K.1
Mar 79 1.47 1.02 1.25 K0.02 0.1
Apr 79 0.70 0.76 0.51 K.02 K.1
May 79 1.09 1.74 2.19 0.07 K.
June 79 2.19 3.2 1.92 0.07 -
July 79 | 0.74 2.01 0.9 0.09 -
Average 1.85 1.4 1.44 .10 .3
High 2.19 3.2 3.64 0.66 1.5
Low 0.08 K0.06 0.15 K0.02 K.

1¥(




Station Location

Grand Marais, Michiagan

Parameter Loadings
Units - ug/leday

1978 - 79 Data

Month Al B Ba ‘ Be Cd Co Cr Cu Kz
Aug 78 337 304 14 K1 16 K1. K4 41 KA
Sept 78 | 274 K58 K4 K1 K1 K1 K4 K4 K.1
Oct 78 823 K58 9 K1 K1 K K4 22

Nov 78 633 K56 K4 K1 K K1 K4 Ke K.1
Dec 78 5538 218 46 K1 K1 K1 K& a4 K.?
Jan 79 346 K58 K4 K1 K1 K1 K4 K4 K.?
Feb 79 K23 K58 K& K1 K1 K1 K4 12 K1
Mar 7 438 K58 K4 K K K1 K Ke K2
Apr 79 362 K58 K4 K1 K K K K4 ¥4
May 79 | 666 K58 K& K1 K1 K1 K& K¢ <
June 79 - - - - - - - - -
July 79 K237 €7 K4 K4 X1 K1 Kd 12 -
Average | 878 75 8 K1 2 K1 K K2

High 5538 304 46 K1 16 K K1 x4 42
Low K237 K58 K4 K1 K1 K1 Ki ke K




Station Location

Grand Maraijs, Michigan

Parameter Loadings

Units - ug/leday
1978 & 79 Data

Month Fe Mn Mo ﬁ; Pb Sn Ti v In Ag
Aug 78 | K237 | 18 K4 K4 65 XS K7 Kl | 1229 | «
Sept 78 | k237 | 7 Ka K4 K12 | s 523 | K1 K4 K1
oct 78 | 324 | 1022 | 10 K4 K1z | ks 30 K1 149 K]
Nov78 | 408 | 17 15 K4 Kiz2 | ks 15 K1 242 K1
Dec 78 | 5821 | 118 | k4 K4 159 | K5 08 | K 1556 | K1
Jan79 | 253 | ke Ké K4 30 33 Y, K1 215 K1
Feb 79 | 235 | K6 K4 K4 x12 | xs K7 K6 56 K1
Mar 79 | 370 | 12 K4 K4 K1z | ks 14 K1 136 K1
Apr 79 | k237 | 13 K4 K4 K12 | Ks K7 K1 K4 K1
May 79 | 533 | 22 Ka K4 Kiz | ks 19 K1 K4 K1
June 79 - - - - - - - - - -
July 79 | k237 | 6 ke | K K12 | ks K5 5 K1 K1
Average | 765 | 119 | & K4 28 KS 72 K1 335 K
High 5821 | 1022 | 15 Xa 159 | 33 523 | K1 1556 | K
Low k237 | K6 Ka Ka Ki2 | ks K7 K1 K4 K




Station Location

Baraga, Michican

Parameter Loadings
Units - mg/leday
1978 & 79 Data

Susp- Dissolved

Month Chloride | Sulfate | Solids Solids 4] Ca Mc Na
Aug 78 - - - - K4 K.1 K.3
Sept 78 K1 2.0 K4 K9 K4 K. - K.9
Oct 78 2 10 K4 43.4 K4 K.1 K.S
Nov 78 K1 2.6 67.5 K9 K& KA K.¢
Dec 78 2.2 3.3 K4 17.6 K4 K.1 K.G
Jan 79 K1 2.9 Ka 24.5 9.6 1.1 L.7
Feb 79 1.7 2.0 12.1 26.2 K4 K.1 ¥. ¢
Mar 79 K1 8.7 24.9 55.2 K4 K.1 K.C
Apr 79 K1 7.9 15.8 39.4 Kd .4 K.©
May 79 K 17.9 24.4 78.6 Ka K.1 K.2
June 78 K1 3.7 13.8 15.8 - - -
July 79 - - - - 14 K.1 K.
Average K1 6.1 17 31 4 .2 K.9
High 2.2 17.9 67.5 78.5 9.6 1.1 4.7
Low K1 2.0 K4 KS K& K.1 K.¢




Station Location Baraga, Michiagan

Parameter Loadings
Units - mg/MZ/day
1978 & 79 Data

Nitrate- Total
Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 - - - - -
Sept 78 0.4 0.7 0.6 0.1 K.1
Oct 78 1 1.7 1.4 1.3 0.4
Nov 78 0.2 0.4 0.6 K.02 0.3
Dec 78 0.2 0.7 1 .06 K.1
Jan 79 K.06 0.1 0.9 K.02 K.1
Feb 79 0.1 0.5 1.5 K.02 0.2
Mar 79 0.4 1 1.5 K.02 K.1
Apr 79 1.4 1.8 1.1 .08 0.2
May 79 0.3 5.0 1.4 0.4 Q.3
June 79 1.47 2.76 1.0 K.02 K.1
July 79 - - - -
Average .6 1.5 1.1 0.2 0.2
High 1.47 5.0 1.5 1.3 0.4
Low K.06 0.1 0.6 K.02 K.1




Station Location

Baraga, Michigen

Parameter Loadings
Units - ug/Mz/day
1978 - 79 Data

Month Al B Ba ‘ Ee Cd Co Cr Cu Hg
Aug 78 640 K58 K4 K K1 K1t Ka K4 v
Sept 78 349 K58 K4 K1 K1 K K4 K& v
Oct 78 1300 K58 13.8 K1 K K1 3. 37.1%

Nov 78 636 K58 K4 Kl K1 K1 K4 Ka €0
Dec 78 255 K58 15.¢ K1 8.8 K1 Ké K2 ¥
Jan 79 877 349 15 KT K1 K1 K4 24.3

Feb 79 Kz37 K58 K4 g g K K& Ka .7
Mar 7¢ K237 K58 K4 K1 K1 K K& K1 -
Apr 79 1012 K58 12 K1 K1 K1 Ka K4 -
May 79 ge2 Ksg -~ | 17 K1 K1 K1 K4 2¢

June 79 - - - - - - - - -
July 79 | 1071 K58 K4 K1 K1 K1 K& Ki -
Average 654 K58 7.8 K1 K1 K3 Ké < ’__
High 1300 349 17 K1 8.8 K1 3. 37.5 .
Low K227 K58 K4 K1 K1 K1 K4 K4 V.




Station Location

Baraga, Michigan

Parameter Loadings

Units - ug/M/day
1978 & 79 Data

Month Fe Mn Mo ” Pb Sn T v Zn Ag
Aug 78 | ses | 37.3 | &2 K4 126 | ks K7 Kl | 266 K1
Sept 78 | k237 | 18 18 Ka 51.3 | K5 36 K1 323 K1
Oct 78 | 1799 | 101 K4 K4 Ki2 | ks 66 | K1 1059 | K
Nov 78 | 563 | K6 K4 K4 Ki2 | ks a0.4 | K1 178 K1
Dec 78 | K237 | Kb K4 K4 46.3 | K5 19.8 | K 196 K1
Jan79 | 948 | 31.9 | 16.9 | k4 60 K5 30 K 305 K1
Feb 79 | K237 | K6 K4 K4 K12 | K5 K7 K1 297 K1
Mar 79 | K237 | K6 K4 K4 K12 | Ks K7 K1 K4 K1
Apr 79 | 1220 | 18 Ka K4 K12 | ks 32 K1 Ka K1
May 79 | 741 28 X4 K& 108 | ks 20 K1 Ka K1
June 79 - - - - - - - - - -
July 79 | %a8 | 28 K¢ | ka K1z | «xs 26 K1 K4 K1
Average | 660 25 18 K4 39 K5 35 K1 239 K1
High 1799 | 100 | 42 Ka 126 | «xs 19.8 | K1 166 K1
| Low k237 | K6 Ka Ka K2 | ks X7 K1 Ka K1




Station Location

Hoyohtan Michi-ar

Parameter Loadings’

Units - mg/M2/day
1978 & 79 Data

Susp-. ‘ Disso]vej
Month Chloride [ Suifate | Solids Solids Ca Ma Na
Aug 78 - - - - K4 0.6 K.©
Sept 78 K1 4.9 K4 K9 K4 K. K.9
Oct 78 K1 2.5 14 62 K4 K. K.8
Nov 78 - - - - - - -
Dec 78 - - - - - - -
Jan 79 K1 3.2 8.3 19.7 K4 K.1 K.©
Feb 79 K1 7.3 K4 35 Kl 3.5 K.S
iar 79 - - - - - - -
Apr 79 - - - - - - -
May 79 - - - - - - -
June 79 - - - - - - -
July 79 - - - - - - -
Average K1 4.5 5.0 30 K4 0.8 K.9
High K1 7.3 14 62 K3 3.5 K.¢
Low K1 2.5 Ka K@ X4 K. K.¢




Station Location

Houghton, Michigan

Parameter Ldadings

Units - mg/leday
1978 & 79 Data

Nitrate- Total

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 - - - - -
Sept 78 0.80 1.33 1.51 0.04 0.2
Oct 78 0.39 0.69 0.47 0.04 0.1
Nov 78 - - - - -
Dec 78 - - - - -
Jan 79 0.10 0.45 0.67 1.02 K.1
Feb 79 0.37 0.55 1.33 K.02 0.7
Mar 79 - - - - -
Apr 79 - - - - -
May 79 - - - - -
June 79 - - - - -
July 79 - - - - -
Average |0.42 0.76 0.10 0.28 0.3
High 0.80 1.33 1.5 1.02 0.7
Low 0.10 0.45 0.47 K.02 K.1




Station Location

Houghton, Michioan

Parameter Loadincs
Units - ug/MZ/day

1978 - 79 Data

Month A B Ba ke Cd Co Cr Cu Kz
Aug 78 921 K58 - 28 K1 K1 12{ 17 56 &5
Sept 78 313 K58 12 K1 K1 K1 K1 Ke <
Oct 78 242 K58 K4 Kl K1 K1 K K4 ¥,

Nov 7¢ - - - - - - - - -
Dec 78 - - - - - - - - -

Jan 79 318 K58 K4 K1 K1 K? K1 K4 K1
Feb 78 3¢¢g K58 K3 K1 K1 K1 30 K& K.1 .
Mer 7& - - - - - - - - -

Apr 76 - - - - - - - - -
Mey 79 - - - - - - - - -
June 79 - - - - - - - - -
July 79 - - - - - - - - -
Average | 438 K58 9 K1 K1 K 12 7 ! 3
High 921 K58 28 K1 K1 K 39 58 el
Low 242 KS8 K4 K1 K1 K1 K1 K4 L



Station Location

Houghton, Michigan

Parameter Loadings
Units - ug/M2/day
1978 & 79 Data

wonth | Fe | Mn Mo | N b | sn | Ti v | n Ag
Aug7e | 783 | 35 22 K4 205 | 66 | 35 K1 s | K
sept 78 | 264 | 20 ke | ke | 29 | ks ws | ke | 1o K
oct 78 | k237 | 22 K& | ke Kz | ks 15 K1 126 | K
Nov 78 - - - - - - - - - -
Dec 78 | - - - - - - . - - -
Jan79 | 287 | ke ke | x K2 | 43 K7 K1 o | K
Feb 79 | 500 | 3 Ka 39 | K12 | ks K7 K1 531 | K
Mar 79 | - - - - - - - - - | -
Apr79 | - - - - - - . - - -
May 79 | - - - - - - - - - .
June 79 - - - - - - - - - -
July 79 | - - - - - - - - - -
Average | 378 | 22 a 6 50 23 | a0 K1 269 | K«
High 783 | 35 22 | 39 | 205 | 66 s |« 531 K
Low @y | ks K& | ke K2 | K1 K1 126 K1




Station Location

Copper Harbor, Michigan

Parameter Loadings
Units - mg/M/day
1978 & 79 Data

Susp- Dissolved

Month Chloride | Sulfate | Solids Solids Ca Mg Na
Aug 78 - - - - K4 K. K.S
Sept 78 - - - - - - -
Oct 78 - - - - K4.0 1.04 K.®
Nov 78 K1 K1 11.8 142 K& K.9

|
Dec 78 K1 18 K4 246 K4 0.7 K.S
Jan 79 K1 5.2 K4 44 K4 0.5 K.S
Feb 79 K1 12 K4 155 Ka K.1 K.9
Mar 79 K1 6.1 Ké 27.6 K4 K. K.S
Apr 79 K1 4.9 K4 27.9 K4 K.Y K.S
May 79 K1 8.9 15.6 3.1 K4 1.70 K.9
June 79 1.97 4.5 15.8 17.8 - - - i
July 79 - - - - K4 .4 K.¢
Average Kl 7.5 6.6 86.4 K4 .49 K. %
High 1.97 18 15.8 246 K4 1.04 K.9
Low K1 K1 K4 17.8 K4.C K.1 KC.2 !




Statfon Location

Copper Harbor, Michigan

Parameter Loadings
Units - mgmzlday

1978 & 79 Data

¢ Nitrate- Total

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 - - - - -
Sept 78 - - - - -
Oct 78 - - - - -
Nov 78 0.3 0.6 0.7 K.02 K.1
Dec 78 0.3 2.2 2.2 0.2 0.7
Jan 79 0.1 0.5 0.9 0.1 K.
Feb 79 1.5 2.5 6.2 K.02 0.7
Mar 79 - | K.06 K.05 0.3 K.02 K.}
Apr 79 6.5 0.7 0.6 K.02 K.1
May 79 1.2 2.3 1. 0.1 0.2
June 79 1.3 2.6 0.8 0.2 K.1
July 79 1.05 2.53 1.01 0.3 -
Average .70 1.9 1.5 R 0.2
High 1.5 2.6 6.2 .3 0.7
Low K.06 K.05 0.3 K.02 K.

/15&




Station Location

Copoer Harbor, Michinan

Parameter Loadings
Units - ug/MZ/day

1978 - 79 Data

Month Al B Ba Be Cd Co Cr Cu ke
Aug 78 27 226 22.4 K1 6.1 K1’ K4 2 1
Sept 78 - - - - - - - - -
Oct 78 258 K58 K4 K1 K1 K1 K4 K4 v
Nov 78 5476 K58 29.6 K1 K1 K1 K4 K4 K.}
Dec 78 1410 K58 - 94 K1 K1 K1 Ka K& v,
Jan 79 477 294 K4 K1 K1 K1 K4 K4 K.
Feb 79 K180 643 K4 K1 K1 K1 K4 K K.3
Mar 79 237 K58 K4 K1 K1 K1 K& Kz -
Apr 79 499 K58 K4 K1 K1 K1 K41 12 -
May 79 1459 458 N K1 K1 K3 17 K4 -
June 78 - - - - - - - - -
July 79 651 K58 K4 K1 K K1 K& 18 -
Average 873 467 17 K1 K1 K1 K4 7

High 4575 643 92 K1 6.1 K1 17 28.5 !
Low K180 K58 K4 K1 K3 K1 K4 K2 K.




Station Location _ Copper Marbor, Michigan

Parameter Loadings
Units - ug/Mz/day
1978 & 79 Data

Month Fe Mn Mo Ni Pb Sn Ti v In Ag
Aug 78 | 373 20.4 K4 K4 167 46.9 l&? K1 200 -
Sept 78 | - - - - - - - - - -
Oct 78 | 431 17.7 K4 K4 K12 K5 41.9 2.4 76.5 -
Nov 78 | 395 K6 K4 K4 59.2 K5 493 7.9 2405 -
Dec 78 890 K6 57.9 K4 133.9 K5 K7 K1 4189 -
Jan 79 K237 Ké K4 K4 A 55.8 K7 K1 574

Feb 79 K237 K6 K4 K4 K12 KS K7 K1 K4 -
Mar 79 K237 K6 K4 K4 K12 K5 K7 K1 45 K1
Apr 79 83 n K4 K4 K12 K5 13 K1 170 K1
May 79 | 1026 33 17 K4 K12 K5 30 K1 251 K1
June 79 | - - - - - - - - - -
July 79 | 661 20 K4 ’K4 K12 K5 18 K1 K4 K1
Average | 452 12 9 K4 446 12 61 8 791 . -
High 1026 33 §7.9 | k4 167 55.8 493 7.9 4187 -
Low K237 Ké K4 K4 K12 KS K7 K1 K4 -

FcE4




Station Location

Ontanaqsn, Michiaan

Parameter Loadings
Units - mg/Mz/day
1978 & 79 Date

Susp-. Dissolved

Month Chloride { Sulfate | Solids Solids Ca Mg Na

Aug 78 3.6 25.3 K4 72 K4 C.7 K.©

Sept 78 - - - - - - -

Oct 78 K1 5.3 30 - K& 0.4 K.6

Nov 78 K1 25.6 43 - Ké 2.0 K.9

Dec 78 K1 2.2 K4 40 K K.5 K.9

Jan 79 3.¢° 6.9 K4 46 S Ka K.2 K.9

Feb 79 2.6 6.5 K4 40 K4 K.2 K.9

Mzr 73 K1 8.7 45 9 - - -

Apr 79 ”KI 5.9 23 62 - - -

May 79 K1 51 235 191 - - -

June 79 K1 1.0 63 47 - - -

July 79 - - - - - - -

Average 1.6 17.9 47 €5 K4 K. K.9 !

High 3.9 51.1 235 191 K4 2.0 K.S i
|

Low K1 2.2 174 9 K2 K.1 K.S |




Station Location Ontanagan, Michigan

Parameter Loadings
Units - mg/leday
1978 & 79 Data

¢ Nitrate- Total

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 2.06 3.62 1.16 0.22 1.1
Sept 78 1.12 1.97 0.63 0.12 -
Oct 78 0.88 3.88 0.46 0.17 0.8
Nov 78 0.47 1.10 0.6 0.06 0.4
Dec 78 0.35 1.12 0.82 0.07 0.2
Jan 79 0.09 K.05 1.29 K.02 K.
Feb 79 0.22 0.77 2.17 K.02 0.2
Mar 79 0.13 0.12 0.54 K.02 0.1
Apr 79 0.82 2.18 0.49 0.17 0.3
May 79 3.04 1 s.61 3.9 0.50 4.1
dune 79 | 2.25 452 1.60 0.34 0.4
July 79 |10.28 13.0 0.20 1.63 -
Average | 1.81 3.16 1.20 0.38 0.8
Migh 10.28 13 3.91 1.63 4.1
Low 0.09 K.15 0.46 K0. 02 K.




Staticn Location

Ontanaaon, Michican

Parameter Loadings
Units - ug/MZ/day

1978 - 79 Data

Month Al B Ba . Be Cd Co Cr Cu e
Aug 78 | 658 | KS5e 25 K1 K K1’ ke 297
Sept 78 - - - - - - - - v o
Oct 78 583 K58 9 K1 K? K1 K& 186 b
Nov 78 2576 K58 30 K1 K K K4 520 K.
Dec 78 425 K58 15 K1 K K K4 139 -
Jan 79 331 K58 k4 K1 K1 K1 20 &5 K.i__
Feb 79 249 K58 K4 K1 K1 Kl K4 z17 K.
Mar 79 K237 3N K4 K1 K1 K1 K4 g -
Apr 79 1095 K5€ 10 K1 3 K1 Ka 31¢ “.
. |

ay 79 3569 1386 37 K1 K1 K1 £ 5¢2 i -
June 7¢ - - - - - - - - -
July 79 246 128 K4 K1 K1 K1 K& 7€ -
Average 11¢] 201 13 K1 K1 K1 8 ZEs ? .
High 249 1386 37 K1 3 K Iy 530 | 3
Low K237 K58 K4 K1 K1 Q) K2 76 K.‘_



Station Location Ontanagan, Michi

Parameter Loadings
Units - ug/“zlday
1978 & 79 Data

Month Fe Mn Mo Ni Pb Sn T v n Ag
aug 78 | 1421 | 80 25 K4 K12 | ks 27 K1 Ké K1
Sept 78 - - - - - - - - - -
oct 78 | 882 | 25 K4 K4 Kiz | ks 55 K1 K4 K1
Nov 78 | 6233 | 132 | 20 K4 59 KS 493 | 8 905 K1
Dec 78 | 697 | 17 K4 K4 a K5 35 K1 310 K1
Jan 79 | 414 | ke 32 57 g | ks 18 10 K4 6
Feb 79 | 250 | ke K4 K4 K1z | ks 14 K1 K4 K]
Mar 79 | 537 |13 K4 K4 K1z | ks 20 K K4 K1
apr 78 | 1M16 |27 K4 K4 K12 | ks 38 K1 K4 K
May 79 | 5158 |138 | k4 K4 K12 | ks 267 | K K4 K1
June 79 - - - - - - - - - -
iy 79 | 218 |12 ks | xa K1z | xs 22 K1 22 K1
Average | 1711 |45 9 5 26 XS 99 2 13) K1
High 6233 |138 32 57 ne | ks a3 | 10 905 6
Low 250 | xs Ké K4 Kz | «xs 14 K KA K1

s




tation Location

Beaver lsland, Michigan

Parameter Loadings
Units - mg/MC/day
1978 & 79 Date

i

Susp-. Disso]veé
Month Chleride | Sulfate | Solids Solids Ca Ma Ne
Aug 78 - - - - K4 3.2 K.
Sept 78 X1 4.7 K4 18 K4 .5 K.©
Oct 78 2.8 8.5 K& 28 K3 ) K.¢
|
Nov 78 1.8 8.1 23 33 K4 .8 K.9
Dec 78 K1 z.1 10 22 K3 .3 K.2
Jan 79 2.2 2.9 K4 39 K3 2 K.
Feb 79 K1 18.6 K4 342 K- 2.2 o
i
Mar 70 K1 7.7 16.4 25 K4 K. ke |
|
Por 79 K1 6.3 Ke 30 K4 K. K.9
May 79 K1 10.6 34.6 a3 K4 .G K.@
Juna 79 K1 5.1 K& 22 - - i
July 79 - - - - K4 1.8 K.¢
Average 1.0 7.7 9.7 6C K4 1.3 K.®
High 2.8 18.€ 34.6 34?2 Ka 3.2 K.¢
Low K1 2.1 K4 18 K4 K. K.




Station Location Beaver Island, Michigan

Parameter Loadings

Units - mg/MZ/day
1978 & 79 Data

° Nitrate- Total

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 - - - - -
Sept 78 1.85 1.9 1.26 K.02 0.3
Oct 78 0.86 0.89 1.40 0.05 0.3
Nov 78 0.51 0.74 0.68 0.09 0.2
Dec 78 0.58 0.99 1.55 K.02 0.2
Jan 7% 0.7 1.36 0.28 0.04 K.1
Feb 79 0.22 0.65 1.32 0.04 K.1
Mar 79 1.48 1.78 1.78 0.06 0.3
Apr 79 1.03 1.72 1.13 0.08 K.1
May 79 2.25 1 2.52 1.72 0.12 0.2
June 79 0.93 1.32 255.6 * 0.14 K.1
July 79 0.80 1.60 0.97 0.14 -
Average | 1-02 1.41 .90 .07 0.2
High 2.25 2.52 255.6 0.14 0.3
Low 0.22 0.65 0.28 K.02 K.

b
* Not averaged probably nitric acid contamination.



Station Location

Beaver Island, Michican

Parameter Loacings

Units - ug/M/day

1978 - 79 Data

Month Al 8 Be Ee cd Co Cr Cu Hc

hug 78 | 1795 | 492 41 K1 K1 K1 K 101 <.

Sept 75 | 500 K58 34 K1 K1 K1 16 K4 1.27

Oct 78 K237 KSS K4 K1 K1 K 7 13 v.

Nov 76 349 K58 K4 K1 K1 Ki Ka K4 K.

Dec 78 63 KsS K& K1 K1 K1 K& Ks {1

Jar 76 287 164 K& K1 K1 K1 Ka K1 -

Feb 79 252 K53 & K1 K1 K Ka Ka -
j

Mar 79 | 530 K52 Ka K1 K1 K1 Ka R

Apr 78 | 575 K2 Ka K1 K1 K3 K2 3 -

May 79 | 530 K3 K4 K1 K1 K K 2 -
'

June 79 | - - - - - - - - -
-

July 79 | 268 Kse K4 X1 K1 K1 Ka i ! -
l

Average 513 3 g K1 K1 K1 Ka 13 N
|

High 1795 | 492 a1 K1 K1 K1 16 b
|

Low K237 K58 K3 K1 K1 Ks & K3 i




Station Location

Beaver Island, Michigan

Parameter Loadings
Units - ug/M?/day
1978 & 79 Data

Month Fe Mn Mo N'i Pb Sn Ti ) in Ag
Aug 78 | 1892 74 K4 K4 387 K5 64 K1 686 K1
Sept 78 | 376 334 K4 K4 A KS 42 K1 K4 K
Oct 78 | K237 30 K4 K4 K12 KS K7 K1 264 K1
Nov 78 | 274 1 K4 K4 19 K5 13 K1 483 K1
Dec 78 | 604 K6 n K4 76 K5 19 K1 323 K1
Jan 79 |260 ke | 2t K 87 87 K7 K1 320 K1
Feb 79 |323 17 K& K4 K12 KS K7 K1 346 K1
Mar 79 | 560 K6 K4 K4 K12 KS K7 K1 K4 K1
Apr 79 | 358 K6 K4 K4 K12 KS 125 K1 155 K1
May 79 |k237 15 " K4 K4 K12 K5 K7 K1 K4 K1
June 79 | - - - - - - - - - -
July 79 |308 16 K4 K4 K12 K5 K7 K1 K4 K1
Average |472 46 5 K4 62 8 26 4 235 K1
High 1892 334 26 K4 387 87 |64 K1 686 K1
Low K237 K6 K4 K4 K12 K5 K7 K K4 K

1<




Station Location

St.

Jossph, Michiaan

Parameter Loadincs
Units - mg/MZ/day
1978 & 79 Data

—
Susp. Disso]veJ
Month Chloride | Sulfate | Solids Solids Ca Mo
Aug 78 - - - - K4 0.2
Sept 78 L 26 43 K9 Kd 0.9 .G
Oct 78 K1 4 6 17 K4 0.8
Nov 78 K1 1€.2 10 82 24. €.5 3
Dec 78 K1 15 17 105 Ka 1.1 .o
Jan 79 3.3 24.5 7 205 K4 0.5
Feb 75 1.4 3.9 K3 26 K4 K.1
Mar 79 - - - - K 1.5
Apr 79 K1 52.8 K& 25¢ 1. K.8 '
|
2y 79 K1 10.7 28 57 Ka .9 L@ ‘
June 79 - - - - - - {
|
July 79 - - - - - - i
!
1.5 19.1 14 95 30 1.4 %
Average i
i
High 4 52.8 43 254 25, 6.5 E
[
Low K1 3.9 K4 K3 K& LR X.%2 i




Station Location

St. Joseph, Michigan

Parameter Loadings
Units - mg/MZ/day

1978 & 79 Data

¢ Nitrate- Total

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 1.97 3.26 0.92 K.02 -
Sept 78 6.45 10.00 5.34 0.73 3.4
Oct 78 1.53 1.9 1.59 0.05 0.4
Nov 78 1.06 1.53 2.60 0.06 0.3
Dec 78 1.18 1.98 2.22 0.06 0.9
Jan 79 0.4 0.59 1.69 0.21 0.3
Feb 79 0.54 0.73 1.59 KG.02 0.2
Mar 79 1.05 2.84 3.81 0.10 -
Apr 79 - - - - 0.5
May 79 2.46 2.37 1.97 0.20 0.3
June 79 - - - - -
July 79 - - - - -
Average 1.85 2.80 2.4 0.16 0.8
High 6.45 10.00 5.34 0.73 3.4
Low 0.44 0.59 0.92 KO.02 0.2

17¢




Station Location

St.

Joseph. Michinsan

Parameter Loadings
Units - ug/MZ/day
1978 - 79 Data

Month Al B Ba e Cd Co Cr Cu B
Aug 78 281 254 K& K1 K1 K1 Ka K K,
Sept 78 641 K58 30 K1 K1 K1 Ka K2 5
Oct 78 575 K58 14 K1 K1 K4 Ke K.
Nov 78 785 163 16 K1 K1 K1 13 G2 K.1
Dec 78 1634 251 27 K1 K1 K3 K< 3z <”
Jan 79 764 a5t 18 K1 K1 K1 K3 K4 K.3
Feb 79 69 K58 Ko K1 K1 K1 Ké Ke
Mar 76 1222 K58 17 K K1 K1 Ka K2 -
Apr 79 1142 K58 18 K1 K3 K1 K K2
May 76 770 K58 Al K K1 K1 2z G -
June 70 - - - - - - B B )
July 79 - - - - - - - - -

847 130 16 K K1 K1 5 15
Average

1634 454 30 K1 K1 K1 27 % o
High

281 K58 K4 K1 X1 Ki K2 Ka vl
Low




Station Location

St. Joseph, Michigan

Parameter Loadings

Units - ug
1978 & 79 Data

/leday

Month Fe Mn Mo ﬁ; Pb Sn Ti v In Ag
Aug 78 333 25 K4 K4 74 28 ;1 K1E 84 K1
Sept 78 K237 64 K4 K4 145 K5 30 K1 265 Kl
Oct 78 588 40 K4 K4 67 K5 26 K1 9 K1
Nov 78 901 92 K4 K4 N7 K5 27 K1 289 K1
Dec 78 3477 108 K4 K4 175 K5 59 K1 496 K1
Jan 79 1031 51 21 K4 13 113 21 K1 344 K1
Feb 75 670 12 K4 K4 K12 KS 12 K1 83 K1
Mar 79 | 1884 | 63 K4 K4 88 KI5 | 30 K1 K4 K1
Apr 79 1387 55 K4 K4 K12 K5 26 K1 224

May 79 829 50 -8 K4 76 K5 14 K1 116 K1
June 79 - - - - - - - - - -
July 79

Average 122 56 4 K4 88 16 26 Kl 200 K1
High 3477 108 21 K4 175 13 59 K1 496 K1
Low K237 { 12 K4 K4 K12 K5 N K1 K




‘Station Location

Chiczao, I1lincis - #1

Parameter Loz2dings
Units - mg/M/day
1978 & 79 Data

Susp-. Disso1veJ i

Month Chloride | Sulfate | Solids Solids Ca Mo \2 |

|

Aug 78 - - - - - - |

!

Sept 78 - - - - - - ‘

i

§

Oct 78 2.8 18 24 €5 14.8 2.6 K2.¢ !

Nov 78 2.5 38 23 83 18.3 3.8 1.7 |
Dec 78 - - - - - -
Jan 79 - - - - - -
Feb 79 - - - - - -
Mar 79 - - - - - -
Apr 7¢ - - = - - -

T

|
‘ay 79 - - - - - -

Jure 79 - - - - - - i
July 79 - - - - - -

Average 2.5 28 29 74 16.6 14.3 1.1 '

{

High 2.6 38 33 83 18.3 3.4 1.7
i
Low 2.4 18 24 €5 14.8 2.6 KC. e !




Station Location

Chicago, Illinois - #1

Parameter Loadings
Units - mg/MZ/day

1978 & 79 Data

Month

Ammonia

Nitrate-
Nitrite

Total
Phosphorus

Silica

Aug 78

Sept 78

Oct 78

2.38

4.63

1.13

0.67

1.7

Nov 78

2.72

4.42

2.22

0.2

2.6

Dec 78

Jan 79

Feb 79

Mar 79

Apr 79

May 79

June 79

July 79

Average

2.55

4.53

1.68

- 0.4

2.2

High

2.72

4.63

2.22

0.67

2.6

Low

2.38

4.42

1.13

0.2

1.7

17¢




Station Location

Chicaco, 11linpic

- =]

Parameter Loadings

Units - ug/M2/day
1976 - 79 Data

Month

Al

Ba

Ee

Cd

Co

Cr

Cu

Aug 78

Sept 78

Oct 78

K58

K1

K1

K1

>

Nov 78

83

K1

K1

K1

wm
~J4

Dec 78

Jan 79

Feb 79

Apr 73

Mzy 78

June 79

July 79

e e o et [ o = e o e e o o

Average

56

40

K1

K1

36

High

2702

83

52

1q

K1

40

Low

1136

K58

28

K1

K1




Station Location

Chicaqo, Il1linois - #

Parameter Loadings

Units - ug/leday
1978 & 79 Data

Month

Fe

Mn Mo Ni Pb Sn Ti

In

Aug 78

Sept 78

Oct 78

3258

407 K4 K4 155 K5 62

12

339

K1

Nov 78

11243

907 16 K4 258 21 129

20

573

K

Dec 78

Jan 79

Feb 79

Mar 79

Apr 79

May 79

June 79

July 79

Average

7251

657 9 K4 207 12 - 96

16

456

K1

High

11243

907 16 K4 258 21 129

20

573

K1

Low

3258

407 K4 K4 155 KS 62

12

339

K1

/176




Station Location

Chicaao, I1linois - =2

Parameter Loadings
Units - mg/M/day
1978 & 79 Data

Month

Chloride

Sulfate

Susp-.
Solids

Disso1ve£ﬁ
Solids

Ca

Mo

e e e

Aug 78

Sept 78

Oct 78

1.4

19.3 7.1

K.

8

Nov 78

1.4

Jan 79

Feb 79

Mer 79

Rpr 7S

May 79

June 79

July 79

Average

1.4

16

29

53

1.

High

16.6

35

59

18.

Low

1.4

15.3

22

19,

W

7.1




Station Location

Chicago, I1linpjs - #2

Parameter Loadings
Units - mg/M2/day

1978 & 79 Data

Month

Ammonia

Nitrate-
Nitrite

Total
Phosphorus

Silica

i

Aug 78

Sept 78

Oct 78

2.79

6.11

1.32

0.15

2.1

Nov 78

1.18

2.75

0.80

0.20

1.4

Dec 78

Jan 79

Feb 79

Mar 79

Apr 79

May 79

June 79

July 79

Average

1.99

4.43

1.06

0.18

1.8

High

2.79

6.1

1.32

0.20

2.1

Low

1.18

2.75

0.80

0.15

1.4




Station Location

Chicaco. 111inois

Parameter Loadings
Units - ug/Mz/day
1978 - 79 Date

Month

Rl

Ba

Be

Cd

Co

Cr

Cu

Aug 78

Sept 78

Oct 78

1554

K58

40

Ki

K1

Ki

s
o

Nov 78

Dec 78

Jan 7¢

Feb 79

Mer 76

Apr 79

Mey 76

June 7§

§ e o e e

July 79

Average

High

Low




Station Location Chicago, I1linnis = #2

Parameter Loadings
Units - ug/M2/day
1978 & 79 Data

Month Fe Mn Mo N‘i Pb Sn Ti v In Ag

Aug 78 - - - - - - - - - -

Sept 78 - - - - - - - - - -

Oct 78 5120 613 K4 32 221 K5 78 16 744 1.7
Nov 73 - - - - - - - - - -

Dec 78 - - - - - - - - - -

Jan 79 - - - - - - - - - -
Feb 79 - - - - - - - - - -
Mar 79 - - - - - - - - - -
Apr 79 - - - - - - - - - -
May 79 - - - - - - - - - -
June 79 - - - - - - - - - -
July 79 - - = - - - - - - -
Average

High

Low




Station Location

Willmette, I11inois

Parameter Loadings
Units - mg/Mz/day
1978 & 79 Data

Susp- Disso]ve;
Month Chloride | Sulfate | Solids Solids 1 Ca Ma Na
Aug 78 - - - - K4 K. K.S
Sert 78 K1 8 K4 K9 K4 1.0 2.7
Oct 78 4 20 43 101 27. 2.1 K
Nev 78 6.4 31 44 162 17. 5.5 2.5
Dec 78 K1 3.4 K2 58 K4 .5 K.9
Jan 79 36.7 10.1 3.04 116 K4 3.0 27.L
Feb 79 10.¢ 8.03 6 5¢ 7.4 £.90 53.8
far 79 K1 3.4 41 16 Ka 4.3 K.S
Aor 75 K1 1.3 55 452 K4 .5 K.¢ |
May 79 1.1 6.7 17 36 3.3 1.3 K.C
June 79 - - - - - - -
July 79 - - - - - - -
Average €.9 10.2 24 116 6.7 2.9 9
High 3€.7 K} 55 492 27. 9.1 52.¢
Low K1 1.3 K4 K9 Ké K K.¢
{




Station Location

Wilmette, 111inois

Parameter Loadings
Units - mg/leday

1978 & 79 Data

Nitrate- Total
Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 1.62 2.54 1.38 0.14 -
Sept 78 1.08 1.46 1.20 K.02 .2
Oct 78 6.41 9.94 4.44 0.32 1.78
Nov 78 3.62 5.66 6.36 0.20 1.24
Dec 78 0.97 1.61 1.80 0.07 K.1
Jan 79 0.50 1.56 1.64 0.15 0.2
Feb 79 0.55 0.73 2.17 0.04 0.2
Mar 79 1.55 1.77 1.89 0.13 0.3
Apr 79 1.62 3.18 1.64 0.29 -
May 79 - - - - 0.5
June 79 2.70 5.84 2.52 0.28 -
July 79 2.94 8.04 4.14 ) -
Average | 2.14 3.57 2.7 0.18 .6
High 6.41 9.94 6.36 0.32 1.78
Low 0.50 0.73 1.20 K.02 K.

185




Station Location Willmetts, 11lingis

Parameter Loadings
Units - ug/MZ/day
1978 - 79 Data

)

Month LY B Ba . Be Cd

Aug 78 704 K58 18 K K1

Sept 78 521 K58 18 K1 K1

Oct 78 1775 K53 43 K1 K1

Nov 78 1610 174 38 K1 7

Dec 78 302 K58 Ka K1 ) 15
Jan 79 552 K58 20 K1 K}

Feb 79 €29 Kz8 19 K. K1

Mar 79 1178 K=8 36 K1 K1

Apr 72 327 K58 6 K1 K]

My 70 7:2 Ksg ~ | 15 K1 3 c
Juna 79 - - - - -

July 79 - - - - -

Average | ©55 K53 22 K1 2

High 1775 174 43 K1 7

Low 302 K58 K4 K1 K1




Station Location

Wilmette, I1linois

Parameter Loadings
Units - ug/MZ/day

1978 & 79 Data

Month Fe Mn Mo Ni Pb Sn Ti v In Ag
{aug7e | 1008 | 37 |18 ke |120 |20 24 K1 .| 10 | &
Sept 78 | 635 as | xa K¢ | n K5 20 K1 o | «
oct 78 | 2387 | 146 | xa K¢ |38 |Ks 69 12 333 | 4
Nov 78 | 1828 | 117 | ke kK¢ |43 |«ks 53 9 %62 | Ki
Dec 78 | 464 18 |15 kK¢ | 9 K5 n K1 M | K
Jan 79 | 787 60 | K& k¢ |197 | e 18 K1 278 | «1
Feb 79 | 1215 | 67 | xa ke |126 |«s 13 K1 us | K
Mar 79 | 2296 | o5 Ka K4 122 | X5 82 K1 493 | 1
Apr 79 | 845 24 K4 Ké 15 K5 12 K1 56 K1
May 79 | 2220 | 41 |- 4 K4 02 | &5 20 3 549
June 79 - - - - - - - - - -
July 79 - - - - - - - - - -
Average | 1368 | 65 5 K4 167 | 13 32 3 8 K1
High 2387 | 146 |18 Ké (a3 |87 83 12 %2 | 4
Low a64 18 | ke K4 15 |«xs n K1 56 | K

159




Station Location Zior, I1linois

Parameter Loadings
Units - mg/MZ/day
1978 & 79 Data

Susp-. Dissolved
Month Chloride | Sulfate | Solids Solids Ca Mo Na
Aug 78 - - - - K& 3.0 0.9
Sept 76 - - - - K4 4.0 1 k.9
Oct 78 4 20 69 97 11.6 3.7 K.e
Nov 78 - - - - 37.7 12.5 F.°
Dec 78 - - - - - - -
Jden 76 - - - - - - |-
Feb 70 - - - - - - -
Mer 73 - - - - - - -
Apr 79 - - - - - - -
May 79 - - - - - - -
June 79 - - - - - - -
]
July 79 - - - - - - -
Average 2 29 69 ¢7 13 7.2 K.2
High | 4 20 69 97 37.7  |1a.5 <
Low 4 20 69 97 K4 3.0 K.C
i , i




Station Location

Zion, I1linois

Parameter Loadings
Units - mg/M/day

1978 & 79 Data

¢ Nitrate- Total

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 2.51 3.44 2.06 0.21 -
Sept 78 2.60 2.60 2.04 0.17 -
Oct 78 - - - - 1.2
Nov 78 5.61 8.09 8.16 1.17 -
Dec 78 - - - - -
Jan 79 - - - - -
Feb 79 - - - - -
Mar 79 - - - - -
Apr 79 - - - - -
May 79 - - - - -
June 79 - - - - -
July 79 - - - - -
Average 3.57 &N 4.09 " 0.52 1.2
High 5.61 8.09 8.16 1.17 1.2
Low 2.51 2.60 2.04 0.17 1.2




Staticn Location

Zion,

111inois

Parameter Loadings
Units - ug/MZ/day

1978 - 79 Data

Month Rl 8 Ba ‘ Ee Cd Co Cr Cu Kz
Aug 78 1218 K58 27 K1 K1 K1 Ké 4¢ K3

I -
Sept 7€ €71 K58 30 K1 K1 K) Ka K4 2.%
Oct 78 1035 K58 K& K1 £ Ki ia ca <7
Nov 78 22372 552 167 K1 25 K1 83 128 ! £z
Dec 78 - - - - - - - - -
Jan 7§ - - - - - - - - T
Feb 78 - - - - - - - - -
Mar 79 - - - - - - - - -
Ppr 79 - - - - - - - - -
Mey 7° - - - ~ - - - - -
June 75 - - - - - - - - -
July 75 - - - - - - - - -
Average | 632¢ c2 £6 Kl g K1 29 52 ~ oz
KHigh 22372 562 167 K1 25 K1 93 132 5.2
Low 671 Ke8 Ka K1 K1 K1 K4 L LT




Station Location

Zion, I1linois

Parameter Loadings

Units - ug/MZ/day
1978 & 79 Data

‘Month Fe Mn Mo N‘i Pb Sn Ti v In Ag
Aug 78 1521 76 27 K4 145 KS 3.6 K1 .. 493 K1
Sept 78 | 952 59 K4 K4 46 K5 57 K1 205 K1
Oct 78 1596 69 K4 K4 178 KS 51 12 207 4
Nov 78 30839 445 49 49 1007 KS 834 62 1211 K1
Dec 78 - - - - - - - - - -
Jan 78 - = - - - - - - - -
Feb 79 - - - - - - - - - -
Mar 79 - - - - - - - - - -
Apr 79 - - - - - - - - - -
May 79 - - - - - - - - - -
June 79 - - - - - - - - - -
July 79 - - < - - - - - - -
Average 8727 162 20 8 344 KS 245 19 529 K1
High 30839 445 a9 49 1007 KS 834 62 121 4
Low 952 59 K4 K4 46 K5 36 K1 205 K1




Station Location

MiIwaukee

-2

Wisconsin

- £}

Parameter Lozdings
Units - mg/Mz/day
1978 & 79 Date

Susp-. Dissolved
Month Chloride | Sulfate ] Solids Solids Ca ¥z Na
Aug 78 - - - - 11.0 3.0 K.9 i
Sept 78 K3 18 Ka K9 K4 3.3 K9 |
i
Oct 78 1 1 35 47 6.6 2.1 K.o |
Nov 78 2.1 7.3 27 K} - - -
Dec 78 - - - - - - -
Jan 7§ 11.8 17.4 2L 105 Y4 4.5 7.6
Feb 79 - - - - 24.7 10.3 55
o
Mar 76 K1 19.9 56 81 - . _ |
i
Apr 7S Ki 16.5 22 50 Ka 1.6 K.S i
|
May 79 K1 6.9 6 37 4.7 1.4 ke |
June 7¢ - - - - - - -
July 79 - - - - - - -
2.4 13.7 32 57 7.6 3.7 2.2 |
Average
High 11.8 18.9 €90 105 25.7 10.3 7.€ |
i
Low K1 €.9 K4 K9 K 1.4 K.S }
{




Station Location

Milwaukee, Wisconsin

- #

Parameter Loadings
Units - mg/MZ/day

1978 & 79 Data

¢ Nitrate- Total

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 1.80 3.0 2.48 0.19 -
Sept 78 3.10 4.52 3.42 0.08 0.4
Oct 78 1.05 1.56 1.1 0.39 0.6
Nov 78 0.62 1.13 0.99 0.08 0.3
Dec 78 - - - - -
Jan 79 2.61 2.95 3.39 K.02 0.4
Feb 79 - - - - -
Mar 79 - - - - 0.5
Apr 79 1.95 2.56 1.95 0.14 0.3
May 79 1.40 2.50 1.32 0.23 0.3
June 79 4.69 7.48 5.9 0.10 -
July 79 - - - - -
Average 2.15 3.2 2.58 '0.15 0.4
High 4.69 7.48 5.94 0.39 0.6
Low 0.62 1.13 0.99 K.02 0.3

-
-t




Station Location

Milwaukes . Yisconsin - £)

Parzreter Loadings

Units - ug/leday

1978 - 7S Date

Month £l B Ba Ee Cd Co Cr Cu ! [

Aug 78 10=2 169 27 K1 K1 K3 14 €5 E ﬂ-;-
Sept 7¢ 679 K58 33 K1 K1 K3 K4 €2 KN
Oct 78 583 K58 8 K1 Kl K1 g 12

Nov 78 - - - - - - - - -

Dzc 78 - - - - - - - - - )
Jan 7& 1989 K58 3C K? K1 K1 K& 62 L
Feh 7¢ 3225 K52 37 K K1 K1 72 43 5 E
Mer 75 - - - - - - - - % -
Apr 75 A4S (ST 13 Ki K1 K1 K4 w2 k
Mey 79 7¢£ K58 - 10 K1 Ki K1 g I

June 79 - - - - - - - - ;
July 79 - - - = - - - - - B
Average 1369 K58 23 K1 K1 X1 15 37 o
Hich 382¢ 129 37 Kl K? K1 79 &8s ! 3.3
Low 508 K58 8 Ki K1 N Ke K< .




Station Location

Milwaukee, Wisconsin

- #

Parameter Loadings

Units - ug/leday
1978 & 79 Data

Month Fe Mn Mo Ni Pb Sn Ti v In Ag
Aug78 | M5 | N 16 12 172 | 36 a6 7 193 K1
Sept 78 | 969 | 66 33 K4 170 | X5 58 K1 501 K1
oct 78 | 904 | 39 K4 K4 101 KS 29 7 117 2
Nov 78 - - - - - - - - - -
Dec 78 - - - - - - - - - -
Jan79 | 1627 | 70 27 K4 817 | &7 70 K1 578 K1
Feb 79 | 4477 | 126 | 22 81 37 | ks 187 | 30 1578 -
Mar 79 - - - - - - - - - -
Apr 79 | 1360 | 46 K4 K4 K12 | K5 31 K1 158 K1
May 79 | 1049 | 35 |- ke K4 48 KS 7 K1 103 | Kl
June 79 - - - - - - - - - -
July 79 | - - - - - - - - . .
Average | 1728 | 65 15 | 15 186 | 16 | 62 6 594 | K
High 4477 | 126 3 81 417 67 187 30 1578 2
Low 904 s | ke Ka K12 KS 17 K1 117 K1

S
&)




S-ation Location _ Milweukee. Wisconsin - =2

Parameter Lozdings
Units - mg/M/day
1¢78 & 79 Data

Susp-. Disso]vei
Month Chloride ! Sulfate | Solids Solids | ¢ Mo
Aug 78 - - - - K4 ! 3.2
Sept 78 Ki N ke K9 K& 4.1
0ct 78 ] 3 Ka 32 - -
Nov 78 2.7 7.6 26 43 8.6 3.7
Dec 73 - - - - - -
Jan 79 13.3 1.5 24 107 K4 2.5
| Feb 79 3.6 1C.3 &3 5¢ K4 C.E
|
| K1 3.9 el 53 K4 2.0
I Mer 75 K 3 0
for 78 K1 12.5 K4 40 K4 1.8
Mav 79 K1 7.1 30 35 2.1 1.4
June 72 - - - - - - i
!
July 79 - - - - - - |
, :
Average 2.8 9.2 31 43 K2 2.9 ;
|
High 13.3 14.5 83 107 8.6 4.5 §
Low K1 3.9 K4 Kg Ka 0.9




Statfon Location

Milwaukee, Wisconsin - #2

Parameter Loadings
Units - mg/leday

1978 & 79 Data

¢ Nitrate- Total

Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 2.99 4.56 4.06 0.29 -
Sept 78 3.19 5.32 3.82 0.1 0.4
Oct 78 - - - - 0.4
Nov 78 3.03 3.58 2.63 0.41 0.3
Dec 78 - - - - -
Jdan 79 2.85 3.0t 3.04 0.07 0.7
Feb 79 0.18 0.36 0.67 K.02 0.6
Mar 79 1.55 1.79 1.81 0.12 0.6
Apr 79 1.91 2.80 2.02 0.10 0.3
May 79 1.79 2.76 1.08 0.14 0.2
June 79 | 3% 9.74 7.48 0.14 -
July 79 - - - - -
Average 2.61 . 3.96 .15 0.4
High 5.96 9.74 7.48 0.41 0.7
Low 0.18 0.36 0.67 K.02 0.2

j5




Station Location  Milwaukes, Wisconsin - *2

Parameter Loadings
Units - Ug/Mz/day
1978 & 79 Data

Month Fe Mn Mo Ni Pb Sn Ti v Zn fe

Aug 78 1893 | 79 47 16 245 39 517 2 31¢ ¥

Sept 78 | €783 | 127 K4 K4 191 K5 367 15 375 vy

Oct 78 - - - - - - - - - -

Nov 78 | 2278 | 53 19 28 127 K5 127 10 43z ! 0

Dec 7& - - - - - - - - ! -
I

Jan 75 | 21%6 | 78 32 K 33 | se 75 K) 13E2 | K
i

Feh 78 | 1627 | £ 1% 18 15 K5 142 12 268 1K)
|

Mer7e | 3720 | 72 | ke | ke | 122 | x5 | ne | « 27 g
|

Ror 79 | 1173 33 K4 Ka K12 K> K7 K 22 K

Mey 7¢ | 147 32 | ke K4 a5 KE 22 K1 ¢z |

June 79 - - - - - - - - - -

July 79 - - - - - - - - - ! -
!

| T

Average 26238 66 15 19 153 14 13 6 a3z ‘ o

High 6783 | 127 | 47 28 362 58 365 | 15 1222 1K
|

Low nre | 38 | ke K4 Kiz2 | ks K7 K1 oc |




Sfation Location

Milwaukee, Wisconsin

#2

Parameter Loadings

Units - ug/leday
1978 - 79 Data

Month Al B Ba Be Cd Co Cr Cu Hg
Aug 78 1071 160 28 K1 10 K1 22 37 K.1
Sept 78 3568 K58 64 K1 K1 K] 30 37 K.1
Oct 78 - - - - - - = - -
Nov 78 1351 K58 13 K1 K1 3 30 18 K. 1
Dec 78 - - - - - - - - -
Jan 79 1231 KS8 32 K1 K1 K1 K4 47 K. 1
Feb 79 1213 KS8 20 K1 K1 K1 14 K4 K.1
Mar 79 2270 442 53 K1 K1 K1 36 30 K.1
May 79 928 K58 10 K1 K1 K1 K4 i0 -
June 79 - - - < - - - - -
July 79 - - - = - = - = -
. 1600 131 34 4 1 K1 17 23 K.}

Average

3568 442 64 K1 10 3 30 36 K.1
High

928 K58 10 K1 K] K1 K4 K4 K.
Low




Station Locaticn

Two Rivers, Wisconsin

Paramester Loadinge
Units - mg/Mz/day
1978 & 79 Date

I

Month

Chlorics

Sulfate

Susp.
Sclids

Dissolv
Solids

ed
i
{

Ca

g

Aug 78

Sert 7¢

K4

K.

(Ys)

Jan 7¢

1C.5

7.69

€e

K4

Feb 79

Mzr 7C

Juna 79

10

44

July 79

Average

10.3

8.2

o
o

¥a

1.7

High

105

10

K4

2.2

0

Low

10.1

7.69

K4

(S g}




Statfon Location

Two Rivers, Wisconsin

Parameter Loadings
Units - mg/leday
1978 & 79 Data

Month

Ammonia

Nitrate-
Nitrite

Total
Phosphorus

Silica

Aug 78

Sept 78

Oct 78

Nov 78

Dec 78

Jan 79

1.46

2.34

3.24

Feb 79

1.64

2.27

3.08

Mar 79

Apr 79

May 79

0.1

June 79

July 79

Average

1.55

2.31

3.16

-K.02

0.2

High

1.64

2.34

3.24

K.02

0.2

Low

1.46

2.27

3.08

K.02

0.1




Station Location

Two Rivers, Wisconsin

Parameter Loadincs
Units - ug/Mz/day
1978 ~ 79 Data

Month

Al

Be

Ee

Cd

Co

Cr

Aug 78

Sepst 78

Oct 78

0
oy
(¥3)

K58

26

K1

X1

K1

K

Nov 78

bec 78

Jan 7¢

1243

535

K

K1

K2

K<

Feb 7¢

Mar 79

May 79

June 78

July 79

Average

222

14

K1

K1

X1

K4

High

535

25

K1

K1

K1

K4

Low

K58

K1

K1

K1

v
g




Station Location Two Rivers, Wisconsin

Parameter Loadings

Units - ug/leday
1978 & 79 Data

Month

Fe

Ni

Pb

Sn

Ti

n

Aug 78

Sept 78

Oct 78

972

57

K4

K4

34

K5

36

K1

122

Nov 78

Dec 78

Jan 79

844

27

K4

K4

136

K5

22

K1

2652

K1

Feb 79

Mar 79

Apr 79

May 79

June 79

July 79

Average

908

42

K4

K4

85

KS

29

K

1387

K1

High

972

57

K4

K4

136

KS

36

K1

2652

K1

Low

844

27

K4

K4

34

K5

22

K1

122

K1

3ce




Station Location

Bavfield, Wiszansin

Parameter Lozding:
Units - mg/Mz/dsy
1978 & 79 Data

. — .
Susp. Dissolvad %
Month Chioride ! Sulfate | Solids Solids Ca M2 N3 :
t
Aug 78 - - - - Ka K.1 K.S
|
|

Sept 78 - - - - (L £ k.9
|
Oct 78 - - - - - - - |
|
|
Dec 78 K K K& 24 K2 K. K.¢S |
]
|
Jan 79 2.6 K1 ! 20 Ka 1.6 K. 2 ;
!
Fes 70 s 2.8 Ka 13 K4 £.3 e
i
Mir 7% 2.7 12.4 2.8 52 va v k.G !
{
Por 70 K3 13.2 K4 59 Ka .2 o i
|
May 79 K1 | 3.4 10.5 18 Kz 3 K. c %
Jure 79 K1 4.3 Y4 22 - - -
i
July 79 - - - - Ka 1.0 R. S i
Averags 1.5 4.6 19 31 K2 .4 e |
. L3 4 "
High 4.5 12.2 N2 50 & 1.6 K.e i
Low K K1 K3 13 X2 2] x ;




Station Location

Bayfield, Wisconsin

Parameter Loadings '

Units - mg/leday

1978 & 79 Data

¢ Nitrate- Total

Month Ammonia TN Nitrite Phosphorus Silica
Aug 78 1.66 2.2 0.69 0.2:; -
Sept 78 - - - - -
Oct 78 0.32 - 0.79 - -
Nov 78 - 0.79 - 0.08 0.2
Dec 78 0.24 0.34 1.22 0.16 0.8
Jan 79 0.37 0.77 7.14 0.26 K.1
Feb 79 0.33 0.55 .21 0.08 K.1
Mar 79 0.30 0.59 0.22 0.06 0.2
Apr 79 3.21 4.89 1.76 0.37 0.2
May 79 1.33 2.54 0.62 0.07 0.1
June 79 2.01 4.10 1.03 0.32 0.2
July 79 0.41 0.91 0.18 0.03 -
Average 1.02 1.80 1.49 0.17 .2
High 3.2 4.89 7.14 0.37 0.8
Low 0.27 0.34 0.18 0.03 K.1

(V4

L)




Station Location Bavfizld, Yic

o
-
3
n

’
!

Paramzter Loadings
Units - ug/MZ/dey
1978 - 79 Dzta

. | T )
I
Month Al E Ba ke Cc Co Cr (e | Fe
: |
Fug 78 511 185 K4 K1 K1 K1 K3 ket ws
Sept 78 | €23 K53 14 K1 K1 K1 ke 22w
Oct 78 - - - - - - - - ! i
Nov 78 | 873 ks 12 ¥ ki | e Kz v:ob v
Cec 78 1 373 K52 K& K1 K K K 0 v
Jan 7% 1756 197 55 K1 K K3 K4 25 K.
Fes 72 252 K58 Ka 1 K3 K3 12 K |
Mar 79 | K237 K5¢ Ka K1 ¥ K K | xs .
i
Apr 7¢ | K227 K53 K3 K3 K3 K3 K4 k2 }
L
H
§
May 75 | &2 KES ¢ K K K b2 RE -
|
cune 7§ | - - - - - - - - P-
July 79 | 37¢ K3 7 K1 'q K1 K2 K3 -
n ! - _ f_‘ N
» e | |
Average | °'% 62 I K1 K1 K K4 12 |
High 17CE 107 55 Ki K1 € 12 Z% LR
—
Low K237 K52 K4 K1 K1 Ki $a % Ly _




Station Location

Bayfield, Wisconsin

Parameter Loadings
Units - ug/Hzlday
1978 & 79 Data

Month Fe Mn Mo Ni Pb Sn Ti v Zn Ag
Aug 78 | 384 23 | ke ke |69 74 'I.8 K1 159 | K
Sept 78 | 564 28 | Kka ke |55 K5 36 K1 268 | K
Oct 78 - - - - - - - - - -
Nov78 [K237 | 30 |«ke 20 | a9 K5 20 6 262 -
Dec 78 | 876 14 |ka K¢ |61 KS K7 K1 217 | K
Jan 79 {1928 | 7 K4 K¢ |63 43 51 K 361 K1
Feb 79 |27 14 |ka 25 [126 |«xs K7 4 187 | 3
Mar 79 | k237 | K6 K4 K4 K12 | ks K7 K1 55 K1
Apr 79 | k237 | K6 K4 K4 Ktz | ks K7 K1 59 K1
May 79 | 745 |21 K4 K4 55 KS 24 K1 Ké 3
June 79 | - - - - - - - . - .
July 79 | 489 | 21 K4 K4 K12 | ks n K1 137 K1
Average | 561 23 K4 6 50 14 |17 1 171 K1
High 1929 | 7 K4 25 |16 |7a 51 6 361 | 3
Low K237 | K6 K4 Ka |49 K12  |ke K7 K4 K1




Station Location

Paramater Lcadings
9
Units - mg/M™/day
1978 & 79 Data

Susp-. Disso1vei i
Month Chloride | Sulfate | Sclids Solids Ce Mg Ne ‘
!
Aug 7% 2 13 K2 K9 70.3 6.0 k.2 |
Sert 78 K1 131 15 73 - - S .
Oct 78 13.2 76.5 191 347 12.4 3.4 K.o
Nov 78 13.4 42.9 250 260 78.5 3.9 6
Dec 78 23.3 55.8 215 276 67 2.2 6.8 |
a B
Jzn 79 12,2 36.9 83 152 55.8 1.8 7.3 |
| Feb 78 7.6 17.9 1¢ 65 20.5 9.7 .3 |
l i
' !
Mar 72 - - - - - - - !
!
fpr 79 1.2 25.2 268 276 K2 A K3 |
i

May 79 2.8 15.4 37 83 - - -
!
June 79 1.2 11.0 43 67 - - - i
|
l
July 75 - - - - - ; -
By %
Average 7.4 32.1 125 167 43.¢ 2.3 5.2 !
3
High 23.3 76.5 268 347 78.5 4.0 6.2 i
I i
Low K 1.0 ka KS K a0 ] ke
] ] 1 1 i




Station Location Superior, Wisconsin - #1

Parameter Loadings
Units - mg/Hzlday

1978 & 79 Data

Nitrate- Total
Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 2.65 4.53 3.68 0.29 1.1
Sept 78 .87 1.38 0.97 0.05 2.9
Oct 78 K0.06 11.00 9.39 0.83 16.4
Nov 78 2.82 4.81 2.78 0.22 0.2
Dec 78 2.66 3.27 3.49 0.47 10.7
Jan 79 0.73 1.05 1.20 0.06 7.5
Feb 79 1.56 1.75 2.58 0.04 2.95
Mar 79 - - - - -
Apr 79 1.28 2.0 1.56 0.14 6.1
May 79 1.78 2.19 1.08 0.08 2.4
June 79 1.54 3.06 1.05 0.30 2.6
July 79 - - - - -
Average 1.59 3.50 2.78 "0.25 5.3
High 2.82 11.00 9.39 0.83 16.4
Low KD .06 1.05 0.97 0.04 0.2




‘Station Lzcatioen  Superior., Wicconsin = =1

Units - ug/MZ/day
1978 - 79 Date

. |
Month Al B Ba Be Cd Co Cr Cu : e
. L
Aug 75 695¢ K5& 63 K1 K1 K1’ 26 " ; 1
Sept 78 | - - - - - - - - ho
Oct 78 446 58 K38. 1 K3 K1 K2 27 L
Nov 78 6114 K58 75 q K1 Ki K4 53 -
Dec 7€ 5244 229 83 K1 28 K] 12 iCT -
Jan 7¢ 22¢3 162 38 K1 K1 K1 15 53 i -
|
Fab 70 o2 K58 13 K K1 K1 KL 72 : ?
| P
Mar 7¢ - - - - - - - - -
' .
!
Eor 79 K237 K58 K4 K1 K1 Kl K2 1 i f
|
tzy 79 - - - - - - - - P
S ;
June 7¢ - - - - - - - - E -
L — I
!
July 79 - - - - - - - - 2 -
L : E e
! [
Avgrage 2182 73 63 X1 V4 K1 g | << :
_ | i
High 6922 203 158 K1 26 K1 25 i 1 : H
Low K237 K>& K4 K1 K1 ‘ e Ka ! e !
T ~ — — : ' -




Station Location

Superior, Wisconsin = #1

Parameter Loadings

Units - ug/Hzlday
1978 & 79 Data

Month Fe Mn Mo N; Pb Sn Ti v In Ag
Aug 78 10161 | 497 66 K4 276 74 | 364 26 335 q
Sept 78 - - - - - - - - - -
Oct 78 511 1613 | K4 K4 K12 K5 47 K1 353 K
Nov 78 11893 | 586 14 K4 268 K5 288 24 655 K1
Dec 78 11381 | 276 26 K4 503 KS 268 36 546 6
Jan 79 6233 | 128 K4 4 229 KS 156 26 757 4
Feb 79 1726 | 31 K4 K& 44 K5 49 K1 682 K1
Mar 79 - - - - - - - - - -
Apr 79 289 9 K4 K4 K12 K5 9 q 17 K
May 79 - - - - - - - - - -
June 79 - - - - - - - - - -
!
July 79 - - - - - - - - - -
Average | 6028 | 449 16 5 190 7 169 16 478 2
High 11892 | 1613 | 66 41 503 74 364 35 757 6
Low 289 9 K4 K4 K12 KS 9 K 17 K1

30&



Ly~ 3 -3 - =9
Statior Location Superics, Wisconsir 72

Paramater Loadings
Units - mg/Mo/cey
1978 & 7€ Dsta

Susp-. Disso1vcj
Mont! Chloride ! Sulfate | Solid: Solids
Aug 73 z 20 10 K9
Sept 78 - - - -
0zt 78 10.5 22.8 134 333
Nov 73 | 1.3 13 35 61
Dec 76 13 43 164 209
Jen 79 12 28 gz 205 37
!
Teb 74 . i5 18 71 0. &
l +
- §
|
zr 78 - - - - !
|
Anr 70 2.2 32.5 452 2.8 .S !
|
Fey 78 3.2 15.¢ 18 79 :
l
Junz 7Y 3 12 18 53 |
i
July 75 - - - - |
Averzage 5.2 26.3 1206 133 : i
T
KHign 13 22.8 4138 333 5 37 i
Low 1 12.0 10 K3 {
L ! N i )




Station Location

Superior, Wisconsin - #2

Parameter Loadings
Units - ng/MZIday

1978 & 79 Data

Nitrate- Total

Month Armonia TN Nitrite Phosphorus S1lica
Aug 78 2.10 3.07 2.64 0.14 9.1
Sept 78 0.59 1.64 1.0 .04 -
Oct 78 1.64 3.8 4.18 0.39 -
Nov 78 .053 1.10 .M .08 1.2
Dec 78 3.8 4.37 0.77 0.24 8.1
Jan 79 1.10 1.62 1.49 .12 7.5
Feb 79 1.56 2.07 2.09 .03 3.4
Mar 79 - - - - -
Apr 79 2.0 3.43 2.78 .44 8.3
May 79 1.64 2.33 | 1.03 0.10 2.2
June 79 1.28 2.2 1.03 0.20 1.6
July 79 - - - - -
Average 1.63 2.56 1.81 10.18 5.2
High 3.8 4.37 4.18 0.44 9.1
Low 0.53 1.10 0.77 0.03 1.2

2/¢




tation Location

Ciimnms - -

Yizroniin - 22

Parametar Lozdincs
Units - ug/MZ/day
1978 & 79 Data

Month Fe Mn Mo Ni P $n Ti v o
i -
Auc 7¢ | 7283 | 254 18 K4 122 K5 219 16 10 ! K
R i —————
Sept 78 | - - - - - - - - -
Oct 78 - - - - - - - - - l -
—
°2 83 L} (4 v o {
Nov 7§ 6522 363 14 Kd 178 () 162 29 393 LoxX ]
Pec 7€ - - - - - - - - - L.
Jan 75 | €383 | 167 %4 Ks 128 K5 130 12 e LK
Fet 73 | 1555 | 3¢ Ka K2 55 ks 53 $ 217
Mar 73 | - - - - - - - - - -
poy 75 | 313 5 K4 K3 K12 K5 12 K3 K2 :
r
Nay 7¢ - - - - - - - - - -
June 79 - - - - - - - - - -
|
July 7¢ | - - - - - - - - - -
’ |
Average | 4572 | 166 J Ké ©5 K5 R 0 ot
. |
High 7582|383 18 K4 178 & 219 20 332 K
}___ )
Low 313 e K4 K4 K12 K5 19 ¢ ve | K




Station Location Superior, Wisconsin - #2

Parameter Loadings
Units - ug/MZ/day
1978 - 79 Data

Month Al B Ba ] Ee Cd Co Cr Cu Hg

Aug 78 4517 K58 51 K1 K1 K1. 16 32 K.1
Sept 78 = - - - - - - - K.
Oct 78 - - - = - = - = 0.1
Nov 78 3372 K58 41 K1 K1 K1 16 55 K.1
Dec 78 - - - - - - - - -

Jan 79 2032 K58 4] K1 K K1 K4 K4 0.6
Feb' 79 | 1091 195 20 K1 Kl K1 K4 K4 K.
Mar 79 - - - - - - - - -

Apr 79 K237 K58 K4 K1 K1 K1 K4 K4

May 79 - - - - - - - - -

June 79 - = - - - - - - -

July 79 - - - - - - - - -

Average | 2224 62 39 K1 K1 Kl 8 19 .2
High 4517 195 51 4 K1 K1 16 55 .6
Low K237 K58 20 Kl K1 Kl K4 K4 K.l




Sta*ion lLocetion

firand Marais, Mirnzcps

Parameter lLosdings
Units - mg/Mz/day
1978 & 79 Data

- ' J

Susp~ Dissolved !

Month Chloride ; Sulfate ! Solids Solids Ce Mg he ;

=

|

Aug 78 K1 e K4 28 - - - |

Szpt 78 1.4 3.2 19 27 - - - |

|

Oct 78 4 7.1 3€ 32 K4 K. K.9 %
Nev 78 K1 K1 16 Ke Ke K. K. S
Dec 78 19 1 39 z7 K4 2 3.9

Jan 7¢ 2 K1 12 24 Ké 1.0 K.?2 '
Fet 7¢ K3 o ra 32 Ka 0.2 N.C

Mar 78 - - - - - - -

Apr 79 Kl 11.0 el 39 Ka K. 1 V. ;

M2y 79 1.4 2.3 32 37 - - - |

l S

June 79 K3 5.3 K3 24 - - - %

T

July 79 - - - - - - ) |

Average 2.3 5.6 25 30 K3 1.6 <2 .

High 10 1.0 2 47 K& 2 3.5 i

Low K1 K1 Ka K3 K4 K.1 K. g f

i




Statfon Location

Grand Marais, Minnesota

Parameter Loadings
Units - mg/leday

1978 & 79 Data

¢ Nitrate- Total
Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 1.27 5.54 0.82 0.14 0.28
Sept 78 0.69 0.75 0.44 K0.02 0.16
Oct 78 1.36 1.87 1.08 0.08 0.4
Nov 78 0.37 0.53 0.73 K.02 K.1
Dec 78 1.60 1.93 0.10 0.16 0.12
Jan 79 0.4 2.23 0.89 K.02Z 0.2
Feb 79 0.51 0.67 0.99 K.C2 7.2
Mar 79 - - - - -
Apr 79 0.26 0.51 0.24 K.02 0.8
May 79 1.30 3.21 1.58 0.10 0.2
June 79 1.66 3.23 1.05 0.22 0.2
July 79 - - - - -
Average 0.94 2.05 0.79 10.08 .98
High 1.66 5.54 1.58 0.22 7.2
Low 0.26 0.51 0.10 K0.02 K.1




Station Location Grand Mzreis, Minresote

Parameter Lozdings
Units - u;/MZ/day
1978 -~ 79 Data

Month M g Be ke Cd

)

Sert 78 - - - - -
Cct 78 1082 K3g 17 K1 X1
Nov 78 655 K>3 K& K1 K1
Dec 7¢ £363 16€ K1) K1 K1
Jdan 7¢ 118z K32 K3 X1 6

|
|
!
Fen 73 11452 K38 19 $ K1
|
, o
Mer 75 | - - - - -
kpr 79 i K237 14513 K3 K1 K1 K
Mey 7¢ - - - - -
Juna 7§ - - - - -

July 78 - | - - - -

l

l

Averzge 1464 N53 12 K1 K1 i
1 |

High £2:2 1€3 36 & 6 ! :
| | i

Low | 1237 K58 K3 K a !
. i 5 -




Station Location __ Grand Marais. Minnesot

Parameter Loadings

Units - Ug/Hzlday
1978 & 79 Data

Month Fe Mn Mo N.'i Pb Sn Ti v In Ag
Aug 78 - - - - - - - - - -
Sept 78 - - - - - - - - - -
Oct 78 1653 47 K4 K& | K12 KS 103 K1 K4 K1
Nov 78 418 18 16 K4 K12 KS 16 K1 250 K1
Dec 78 4477 91 K4 K4 122 K5 83 K1 1197 K1
Jan 79 1968 36 K4 K4 37 KS 28 Kl 242¢31 K
Feb 79 1245 28 K4 K4 K12 K5 28 K1 K4 K1
Mar 79 - - - - - - - - - -
Apr 79 K237 K6 K4 K4 12 K5 K7 K1 K4 K1
May 79 - - - - - - - - - -
June 79 - - - - - - - - - -
July 79 - - - - - - - - - -
Average 1646 37 | K4 K4 32 KS 44 K1 5124 K1
High 4477 91 16 K4 122 K5 103 K1 24063 Kl
Low K237 K6 K4 K4 K12 K5 K7 K1 K4 K1




Station Lozetion Silver Bav, Mirrocria
Parameter Loadings
Units - mg/MZ/day
1978 & 7¢ Dete
Susp. Disso]ve%
Month Chloride | Sulfate 1 Solids Solids Cz Mg Ne |
i
Aug 78 3.4 K1 K4 K34 - - -
Sant 72 2.6 8.5 24 32 - - -
Oct 78 1.9 2.8 33 13 K& L K.¢
i
Nov 73 3.4 2.2 43 s K4 ° K.9 §
Dec 78 2.6 7.5 263 59 K4 3.2 K.9 !
Jan 79 2.9 5.7 176 24 K € K. 9 !
= ' s
Feh 76 8 K1 52 40 K4 K. K. ,
i
ver 76 - - - - - B ) 'l
|
Apr 78 K] 0.7 71 3% K4 K. K.S |
i
Kav 79 K1 6.3 30 34 - - - !
a o |
Juns 76 S 7.1 22 25 - - - i
|
July 76 - = N B - - - i
—;
Average 2.0 5.3 173 29 K2 .9 K. o |
High 3.9 10.7 268 59 Ka 3.2 K. 2 !
|
Low K1 K1 K4 K9 K4 K. K. S |
' =




Statfon Location — Silver Bay Minnesata

Parameter Loadings
Units - mg/Mz/day

1978 & 79 Data

‘ Nitrate- Total
Month Ammonia TKN Nitrite Phosphorus Silica
Aug 78 2.0 4.15 1.99 .28' .3
Sept 78 .79 1.70 1.03 .10 .3
Oct 78 .21 .97 .39 .03 K.1
Nov 78 .60 .87 .60 1.52 .10
Dec 78 1.34 1.66 K.06 .20 16
B TR N NS A N N N N
Fo.o TC Jc 0./
Mar 79 - - - - -
Apr 79 1.32 2.45 1.09 .10 .60
May 79 1.14 1.60 1.03 .08 .20
June 79 1.18 2.4 .9 .20 .20
July 79 - - - - -
Average .95 1.75 .9 .26 2.5
High 2.0 4.15 1.99 1.52 16
Low .21 .57 K.06 K.02 K.1

2/§




Station Locetion Silver Bay, Minnesote

Parameter Loadings
Units - ug/M2/day
1978 - 79 Data

Ps i .
Menth Al B Ba Be cd Co cr | Gy oEg
i
Aug 7¢ - - - - - - - - i K
prt 78 = - - - - - - - l
Oct 78 240 K58 K4 K1 K1 K? K3 24 ! ST
! R
!
Nov 78 371 K58 K& K1 K1 K1 8 13 xa
% -
Dec 78 253¢€ 18 53 K1 1 K 26 80 | K.
i N -
Jan 79 18N K53 34 K1 K1 73 17 0, K
———
Feb 79 922 K58 19 K1 K1 K K2 kL K
Mar 75 - - - - - - N - -
Apr 78 222 K58 Ké K1 K1 Kl 1% 8 | K
- L
!
Mzy 79 - - - - - - - - -
June 78 - - - - - - - - -
July 79 - - - - - - ' - - -
1529 39 19 K1 K € 10 155 Y,
Average i
——
. 4536 181 53 K1 K1 73 26 S O
— -
240 K58 K4 K1 g i3 Kd ks ;
Low )




Station Location

Silver Bay, Minnesota

Parameter Loadings
Units - ug/MZ/day
1978 & 79 Data

Month Fe Mn Mo N'i Pb Sn Ti v Zn Ag
Aug 78 - - - - - - - - - -
Sept 78 - - - - - - - - - -
Oct 78 - - - - - - - - - K1
Nov 78 300 N K4 K4 20 K5 13 K1 513 K1
Dec 78 78896 325 32 K4 140 52 239 .34 941 K1
Jan 79 72781 219 K4 K4 51 K5 148 8 eg K1
Feb 79 38080 114 K4 K4 34 KS 61 8 K4 K-
Mar 79 - - - - - - - - - -
Apr 79 5871 26 K4 K4 42 K5 16 K1 K4 K1
May 79 - - - - - - - - - -
June 79 - - - - - - - - - -
July 79 - - - - - - - - - -
Average 39186 | 139 5 K4 57 7 95 10 M K1
Migh 78896 325 32 K4 149 52 239 34 941 K1
Low 300 N K4 K4 20 K5 13 K1 K4 K1




Staticn Lecaticn Twe Herbors,

Minnesnta

Parameter Lozdinz:
Units - mg/MZ/day
1978 & 79 D:ta

4
Susp. Dissc1veA
Month Chlorice | Sul¥ate | Selids Solide 7 Cz2 Ma Na
Aug 78 - - - - - - -
Sept 78 2.9 5.5 3z &3 - - -
Oct 78 1.8 2.2 37 c - - -
|
Nav 73 | 3.1 4.7 55 1: 2L &,z 2.2
.\ Dec 78 2.C ‘ 3.2 o3 51 Ke 1.2 K.¢
| _
]
Jan 79 4.C 6.2 434 2% Ki C.8¢ K.¢ |
Feb 79 - - - - K K.t K.¢ i
| |
Mar 79 - - - - - - - :
Ao 73 K 0.7 53 36 Ka k.1 ke |
|
Mey 79 K1 5.1 | 32 25 - - - :
T o !
June 70 K1 5.1 51 243 - - - li
! —_ 3
July 78 | - - - - - - -
o |
Average 1.9 5.2 201 22 4 1.3 V.S i
1
i
High 4.6 9.7 933 53 22 4.8 -z i
i
Low K 2.2 35 0 K3 K. v.e |
T ] - i




Station Location Two Harbors, Minnesota

Parameter Loadings
Units - mg/MZ/day

1978 & 79 Data

¢ Nitrate- Total
Month Ammonia TKN Nitrite Phosphorus Silica
{ Aug 78 1.12 1.40 .71 .06 -
Sept 78 1.18 1.43 .84 K.02 .2
Oct 78 .35 .49 .33 .02 .2
Nov 78 .44 .95 .47 K.02 K.
Dec 78 1.60 1.93 10 .20 .60
Jan 79 .28 5 1.16 .04 .20
Feb 79 2.37 1.08| 1.70 K.02 -
Mar 79 - - - - -
Apr 79 .47 1.0 .47 .04 .60
May 79 1.30 3.22 1.58 .10 .20
June 79 1.66 3.24 1.05 .22 .20
July 79 - - - - -
Average 1.08 1.53 .84 .07 .28
High 2.37 3.24 1.70 .22 .6
Low .28 .49 .10 K.02 K11




Station Locetion Two KHarbors ., Minnespota

Parameter Loadings
Units - ug/MZ/day
1978 - 79 Data

T
Month Al B Ba Ee Cd Co Cr Cu l P2
— S
Aug 7€ - - - - - - - } - -
-
Sept 78 - - - - - - - - v
Oct 78 - - - - - - - - v
Nov 78 3513 109 62 K1 K1 K1 54 74 ‘ K1
Dec 78 2761 243 K58 K1 K1 K 12 188 K3
Jan 7¢ 8s2 K53 K52 K1 K 142 K3 36 K3
__NT____."_A
Feb 79 §29 K58 KE8 Ki K1 Ké K3 K i
i -

var 75 | - - - - - - - - -
Apr 79 K237 K538 Kz K1 Ki K1 K3 € -
Mey 78 - - - - - - - - -
June 79 - - - - - - - - -
July 79 - - - - - - - - |-
High 3513 243 68 X! K1 14z 54 153 K.
Low X237 K58 K& K1 K1 K1 K2 K2 Ko




Station Location Two Harbors, Minnesota

Parameter Loadings
Units - ug/HZ/day
1978 & 79 Data

Month Fe Mn Mo Ni Pb Sn Ti v In Ag
Aug 78 - - - - - - - - - -
Sept 78 - - - - = - - - - -
Oct 78 - - - - - - - - - -
Nov 78 1462 1180 | 22 K4 336 27 168 26 754 K1
Dec 78 | 20118 584 | 40 K4 109 63 97 63 367 K1
Jan 79 33728 408 26 K4 253 KS 36 47 193 K1
Feb 79 | 7929 | 39 | k4 K& K12 | ks 27 K1 Ka K1
Mar 79 - - - - = - - - - -
Apr 79 |1078 12 K4 K4 39 53 K7 K 48 K1
May 79 - - - - - - - - - -
June 79 | ~ - - - - - - - - -
July 79 | ~ - - = - - - - - -
Average | 8012 | 445 18 K4 149 30 66 27 273 K
High 33728 | 1180 | 40 K4 336 63 168 63 754 K1
Low 1078 12 K4 K4 K12 KS K7 Kl K4 Kl




