Shawano Lake Qutlet and Wolf River
Mercury Monitoring

INTRODUCTION

Mercury concentrations in the top predateors of Shawanco Lake
(Walleyes greater than 22 inches) prompted water resources and
£ish management personnel to collect sediment samples for mercury
analyses. The first sediment samples were collected on July 31,
1885. The results are atbached in the document "Mercury In
Shawano Lake Sediments” January 9, 1986 Wisconsin DNR District
Office -~ Green Bay. One of six samples collected was above the
detectable level. A sediment sample had a concentration of 1.8
mg/kg, Jjust above HWY 47 in the outlet. The concentration is 7.2
times greater than the normal background level of 0.25 mg/kg
reported by the National Bwedish Environment Board in April 1984.

This report documents samples collected on July 7, 1986 in the
area of the Shawano Lake outlet above and below HWY 47.

PROCEDURE

Samples were collected using SCUBA. Metals sample bottles
rrovided by the State Laboratory of Hygiene were inserted into
the soft sediments, capped under water and returned to the boat.
The samples were mailed to the Lab the same day. Results of the
Lab tests were received by the District Office the week of March
16, 1987.

RESULTS

See figure 1 for the location of sample sites.

Sample # Location Date Hg-mg/kg Moist
Cont.
1 Shawano Outlet T/14/886 0.4 B9.86
200 yds above
RE.R. bridge
2 Shawano Qutlet 7/14/86 6.b 93.0
BQ ft. below
R.R. bridge
3 Shawano Outlet 7/14/86 0.6 83.9

between R.R.
bridge & HWY 47

4 Shawano Outlet 7/14/88 0.2 61.9
at publice dock
mouth of storm
sewer




2

B Shawano Outlet 7/14/886 0.1 86.b
30’ above 47
bridge

€ Shawano Outlet 7/14/88 0.2 88.0

between 47 &
mouth of out.

7 Wolf River T/14 /886 <0.1 TO.7
300 yds. above
R.RK. bridge

8 Wolf River 7/14/86 <0.1 93.0
1.5 miles
above R.R.
bridge

* This site was sampled in July 1985 and the concentration was
1.8 mg/kg.

DISCUSSION

Mercury was above the normal background level of 0,256 mg/kg
{"Mercury In the Bwedish Environment Global and Local Sources,
Solna Apr. 84") in 4 of 8 samples. The sample collected above
HWY 47 was below the detectable level in July 1886 and 1.8 mg/kg
in July 1985. A possible explanation for this is contained in
the PBwedish paper. The article states '"mercury content in
sediments depends on a number of factors in addition to the load
on the water systems. Most of the mercury in sediments is bound
to organic matter and the fine-grained fraction of mineral
particles. For this reason, the organic matter content of
sediment and the size distribution of mineral particles should be
taken into account when the mercury content in sediments is
evaluated. Other factors influencing the mercury content are the
degree of efficiency of sedimentation, the rate of growth of the
sediments, and the stirring of the sediments caused by
bioturbation or bottom currents",

The Shawane Lake outlet runs through the city of Shawano. The
area 1is highly urbanirzed. Many private businesses and
residences are built on the channel. The channel is deep and
wide enough to support a great deal of boating activity.

However, it is shallow enough that disturbance of the bottom
sediments occurs in the channel. The sediments in the channel do
not appear to be highly polluted. The Bwedish paper goes on to
gsay that "most of the analyses of the mercury content in
sediments have been performed in environments recelving mercury
discharges. Levels vary considerably. In highly polluted areas
levels around 1-10 mg/kg are not rare. In the inner parts of
Minamata Bay in Japan a content of 2,010 mg/kg has been recorded
(Forstner and Wittman, 1981). Mercury can also be transported in



the atmosphere and

spread far away from the emission source. In two lakes in
Switzmerland, for example, highly elevated levels of mercury have
been recorded in the sediments although there are no discharges
in the area (Vernet and Thomas, 1872). A similar situation
exists in many Swedish lakes, cf. Chapter 7".

The DNR District will again sample the area for mercury in 1987

to determine if there is need for additional study to determine a
source.

Tim Rasman
March 25, 1987
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MERCURY IN SHAWANO LAKE SEDIMENTS
Tim Rasman
January 9, 1986
SUMMARY

Six sediment samples were collected for mercury analysis in the Shawano
Lake drainage area. Four samples were collected from Shawano Lake, one
sample from the outlet and one sample in the Wolf River between the
outlet and the HWY 29 bridge. Five samples were below the detectable
1imit of 0.2 mg/kg. The sediment sample collected from the outlet had a
mercury concentration of 1.8 mg/kg; very high and likely the result of a
point source discharge.

INTRODUCT ION

Shawano Lake is 6,063 acres. It is the largest Take in Shawano County.
The Lake and surrounding lakes are highly developed and provide recre-
ation to a large number of people. According to the Department of
Natural Resources and East Central Wisconsin Regional Planning Commis-
sion the seasonal population nearly doubles each summer. This past year
Department of Natural Resource fishery personnel collected walleyes to
analyze for mercury contamination. Mercury levels in walleyes over 22
inches did exceed the US Food and Drug Administration health standard.

A health advisory for people eating walleyes over 22 inches has been
jssued for Shawano Lake. The advisory is included in the "1986 Guide to
Wisconsin Hook and Line Fishing Regulations" pubiished by DNR.

Shawano Lake is atypical of other lakes in Wisconsin that are experienc-
ing problems with mercury contamination. A number of acidic lakes {pH's
less than 7) in northern Wisconsin have fish contaminated with mercury.
pH affects the accumulation of mercury in fish (Dept. of Meteorology, U.
of Stockholm Apr. 84). Most of these lakes are oligotrophic with Tow
nutrient concentration and reduced productivity. Shawano is a
meso-eutrophic lake with recent pH's measuring 8, and alkalinities
ranging from 100 to 130 as total carbonate hardness. It doesn't fall
into the class of lakes experiencing mercury probiems.

PROCEDURE

Lake Michigan District personnel collected sediment samples for mercury
analyses on July 31, 1985. The analyses was completed and results were
received in LMD in January 1986. The sites are shown on the attached
maps and a description follows:

Site 1. Identified as SP was 45 meters from the mouth of
Pickerel Creek; a stream that flows through the Village of Cecil. Depth
was 2.5 meters. The bottom consisted of soft organic material. The
primary type of vegetation in the area was Najas sp.

Site 2. Identified as EB was East of the southeast point
approximately 200 meters from shore. Depth was 3.5 meters.




Site 3. Identified as SED was in the deepest area of the
lake. Depth was 8.8 meters. This site is where water chemistry samples
have been collected the past three years.

Site 4, Identified as ISL was 140 meters northeast of the
island visible from the public park and beach along the northwest shore.
Depth was 5.0 meters.

Site 5. Identified as 47 was in the outiet channel above or
east of the HWY 47 bridge. Depth was less than 2.0 meters,

Site 6. Identified as 29 was between the HWY 29 bridge and
Shawano lLake outlet., Depth wasn't recorded.

Samples were collected with a standard size PONAR dredge, transferred to
250 ml. Wis. State Lab of Hygiene "metals bottles" and sent to Madison
for analyses.

RESULTS

Five of the six samples had levels of mercury below the detectable Timit
of 0.2 mg/kg. The sample collected in the outlet above the HWY 47
bridge in the city of Shawano had a concentration of 1.8 mg/kg. (See
attached lab sheets.)

DISCUSSION AND RECOMMENDATIONS

Fourteen lakes in Sweden were sampled for mercury in the sediments
(Dept. of Meteorology, U. of Stockholm Apr. 1984). Figure 7.5 shows the
concentration of mercury in the surface sediments as well as mercury
content in relationship to the content of organic matter. None of the
Jakes in Sweden were as high as the Shawano Lake sediment sample. The
Swedish report goes on to say that "on the basis of analysis in some
fifty lakes in Europe and the USA, Hakansson (1980) has assumed than an
upper 1imit of natural mercury levels in sediments is 0.25 mg/kg DS.

The values for a number of unpolluted lakes in Sweden are 0.02-0.12
ma/kg and for sediments from lakes and water courses in Switzerland 0.05

mg/kg.".

The District in 1986 will attempt to quantify the contaminated sediments
in the area of HWY 47 in Shawano. The heavy metal series will be
included in the analyses.
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comprehensiye measurement Program is needed for estimating the load from

Tun off from the catchment areg, At present, it is only possibje
10 coarsly estimate the flow of mercury in ang around a lake jp the southern
pant of Sweden, '




