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Intro:

Lake Macatawa has been a port of interest for ketreational and
environmental activities. Back in the early 190D&ke Macatawa was a major vacation
resort for the white collar workforce of Chicaghat its peak, daily ferries would be
moving people to and from the resorts, which hawe hurned down, to the heart of
Chicago and back. It wasn't long after, industcamplexes started popping up along the
lakes edge, producing everything from power, leathigments and even pickles. Along
with the introduction of these new found compami@se the introduction of the possible
environmental issues in the Macatawa watershedin®this time of economic growth
there were few to little regulations or protecttowards the environment, resulting in the

release of harmful chemicals into surrounding b®diewater, including Lake Macatawa.

In the mid 1900’s, boaters where reporting thddatitheir boats were turning a
bluish hue after a summer riding through the wabdéitlsake Macatawa. This caused
some concern with the local population and concabmait the lake, leading to the local
Government to step in. Eventually companies stdgjemping into Lake Macatawa
directly and found some other means of disposinheif waste. Although the direct
dumping into the lake stopped, the new fixes tod_Blacatawa’s problems weren’t the
best solutions. In some cases, settling pondseunszd to settle out the companies final
effluent solids. Most of these ponds where nopprly lined or properly taken care of,
which led to the contaminants that were initiatBveling directly into the lake now were
traveling downward through the underlying sedimecasising another problem below

the ground surface. Due to its longevity, sedintamitamination can last longer in the



environment than the contamination of just waterabee of its lack of ability to be
mobile. The type of contamination can also playmaportant role in the overall

longevity and toxicity of a certain area.

Industrial complexes around Lake Macatawa haverdghed in the recent years
but their footprints may still be apparent withiretiake Macatawa’s sediment.
Contamination within the lakes sediment can be kengn and the type of contamination
that can play an important role in the overall levity and toxicity of certain areas. Our
area of interest for this study is a decommissiqgugthent factory on Lake Mac’s north
shore where a spill occurred in the 1950’s. Thi#f,sas a one time event, dumped 3, 3'-

Dichlorobenzidine which is used in the pigmentafoocess.

3, 3’-Dichlorobenzidine is not found naturally imetenvironment. It is an organic
compound used for pigments for printing inks, testi plastics and enamels, paint,
leather, and rubber. DCB itself is known to beecmogen within laboratory animals
but has never been tested on humans. Benziditieeasther hand, 3, 3'-
Dichlorobenzidines decay product, is a known caigan and causes cancer in the liver,
bladder and tissues. These levels can still bedaaday within Lake Macatawa’s

sediment in a recent study done by Dr. Nyman Btyaars ago.

Dr. Nyman et al found levels of 3, 3’-Dichlorobedirie and its decay, Benzidine
within Lake Macatawa sediment. From her studyhaee posed additional questions

and hypothesize to further investigate the extéobatamination from that spill in



addition to updating her findings. For our testingothesis, we asked whether these
organic compounds, DCB and Benzidine, had any &fi@c the immediate population,
whether the concentration levels have decreaseédased or disappeared entirely and
whether the spill is moving or stationary.

Methods:

For this study, a prior study done by Nyman et aswsed as the basis for the
procedure. Sampling on the Lake Macatawa sedimastdone from a pontoon boat at
different points on the lake both in where the pras study was conducted as well as
points upstream and downstream of the flow of Lslleeatawa. Figure 1 at the end of
this report is a map of the sample sites used bgiuay as well as the sites used in the
Nyman study. Samples were collected from the warfaoints using a Ponar grab
sampler. Once the samples were extracted frorakieebottom, they were placed into
Ziploc bags and labeled with site number, GPS adoatds and date collected. Once all
the samples were collected, they were placed @irmerator until they were needed for

testing.

Analysis on the sediment samples was done usingitite Performance Liquid
Chromatography unit at Hope College. Using theasngathered from the Ponar grab
sampler, 4g of sediment was treated with 5mL ofhaestl and rotated over night. The
sample was then centrifuged at 13509 for 20 minamesthe liquid on the top of the
sample was filtered through a vacuum filtrationtegsand then pipette into a HPLC vial

to then be analyzed.



After the samples had been run, a standardizecdar\DCB was calculated
using a standard of DCB purchased from Sigma Adri€he standard curve can be

found at the end of this report listed as Figure 2.

Results:

The results of our study were conclusive with Nymaasults. Figure 3 shows
Nyman'’s table of results she collected during ledy Figure 4 shows one of the sites
sampled by us that corresponds to Nyman’s datd-aude 5 shows the suspected point
source of the contamination. Overall, our datacmad up with Nyman'’s data, indicating
that the levels of DCB are in fact going down. Eighows this correlation between our

sites and Nyman'’s sites.

Conclusions:

Some conclusions that we can come about this atevia did find some DCB on
the sites that Nyman et al had previously. Alonthwhe concentrations showing a lower
count than what she had. We can see that thesle?&CB are in fact decreasing, but a
big question that we need to find out would beis/here it is going and or even
breaking down. We have not tested for levels oizisine, which is the decay product of
DCB. Benzidine levels could be increasing or gagdiowing through the groundwater,
but that is undeterminable and can be used forduesearch. We can conclude that the
levels of DCB are decreasing and that the levelewet toxic 5 years ago and since then
the levels are even lower. There is no threaiéadxicity levels in the lake but future

testing could be applied about 5 years later taged with an update on the levels as



well as measure the levels of benzidine and thieitgyof it. Possible future research on
these sites would be by going into each site aalllgng a core using some form of
piston corer to try and determine depth and hotedaediment profiles to possibly find

out what layer the DCB or benzidine might travelatg
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Fig 3:

Table 3
Chlorobenzidine burdens in the sediment phase during the over
I 1=year study
n 1D DCB (mg/kz) Benzidine {mgfkg)
1993
1-93 ND YES
b YES
111-93 . ND
Rk ND
VII-93 0.085 YES
VII-93 0.038 ND
X-93 3.08 ND
[0
[-94 0.049 | 1.503
= T 62662
111-94 0.279 ND
1995
1-96 0.013 1.28E-4
11-95 217E-4
111-96 0.031 I 337E4
- UOL7 0.069
03.93E-4
= i 1.24E—4
VII-96 0.011 7.26E-4
VIII-96 0.041 6.27E-4
IX-96 0.031 2.54E—
X-56 D012 3.70E-4

= 2.10E+4
XII-96 0.052 173E4




Fig 4.

D-756¢% INTEGRATOR REPORT

ANALYZED: 11713716 6&6:64 REPORTED: 11/1371¢ &5:26
SYSTEM : 1 SAMPLE : Vial= 47, Vol= 50.0 ul
METHOD : OPERATOR:
CHANNEL : 1 <DIGITaL» SEQ - 18
FILE @
CALC-METHOD: AR/HI% <AREA> COMPORENT TBL : @
NO. RT AREA CONC BC
1 0. B3 B5821 B.57& BB
2 1. 36 LdThH . 713 BV
3 1.54 83217  10.835 VUV 6A
g 1. 74 LEBERE T3.773 ©¥
5 2.13 1518 #. 198 TEB
B 2.51 1162 2. 143 TBY
7 . 348 Q 1. 244 TYY
3. 284 V3
g B. 22 718 @. 293 TRE
1% 7. 58 K755 #. 749 BB

e i



Fig 5:

D-756@ INTEGRATOR REPORT

ANALYZED: 11/13710 @3:42 REPORTED: 11/13/1@ 93:57
SYSTEM : 1 SAMPLE : Vial= 88 , Vol= 58.@ ul
METHOD : OPERATOR:
CHANNEL : 1 <DIGITAL» SEQ : 32
FILE 1 @
CALC-METHOD: AR/HI%¥ <AREA> COMPONENT TBL : ©
NO. RT AREA COKC BC
1 .84 35885 16.566 BB
2 1.54 77282 22.736 BV 1 1B2
3 1.7% 176172 be. 684 YV
4 2.13 2450 9,721 TBB
b 2 a9 12732 3.746 RV
li 4,78 25273 7.435 W
; 1.738 VB
B 7.83 7141 2.161 BB
g 13.37 3656 ©.898 BB



Fig 6:

r Testing Sites with concentrations of DCB
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