CLEAR TECHNICAL REFORT NU.

CADMIUM, CHROMIUM, COPPER,
MERCURY AND ZINC IN THE
WATERS OF MAUMEE BAY AND
WESTERN LAKE ERIE

Prepared by

Lester J. Walters,' Jr.

! THE OHIO STATE UNIVERSITY
CENTER FOR LAKE ERIE AREA RESEARCH
COLUMBUS, OHIO

1974

Li6

T

LR

J——
[






Uy

CADMIUM, CHROMIUM, COPPER;
MERCURY AND ZINC IN THE
WATERS OF MRUMEE BAY AND

WESTERN LAKE ERIE

by

Lester J. Walters, Jr.
associate Professor
pepartment of Geology
Bowling Green State University
Bowling CGreen, Ohio 43403

276

Project Completion Report

gubmitted to

Center for Lake Erie Area Research

The Ohio State University



PROJECT PERSONNEL

Name Project Position
Faculty

Lester J. Walters, Jr. ' Principal Investigator

Graduate Student

Leo Schifferli | Research Assistant

ii

Department

Geoclogy

Geology ‘



TABLE OF CONTENTS

PROJECT PERSONNEL
METHODS
RESULTS AND DISCUSSION

REFERENCES

iii

N



METHODS
The Center for Lake Erie Area Research supplied 166
samples of water collected at 59 different stations in
western Lake Erie and Maumee Bay.  The period of collection
was March 18-28, 1975. Most of these samples were collected
March 18-23, 1975 from stations in the southwestern portion
of the western basin of Lake Erie surrounding Maumee Bay.

After the samples arrived in our laboratory, they were Ppre-

served with 0.5 ml redistilled HNO, until the heavy metal

analyses could be completed.

The samples were analyzed for mercury using the cold
vapor flameless atomic absorption procedure of Hatch and
ott (1968) and conforms tO the modification of EPA (1974) .
The results for mercury were checked against standard
samples of gsediment and mercury loaded gelatin and were
found to agree within *5 percent. The overall uncertainty
associated with our mercury results in the 0.03 to 10 ppb
range is the greater of *10 percent of the reported value
or 0.015 ppb, based cn replicate determinations and the
determinations of standafd samples.

Cadmium, chromium, COPPEer and zinc were determined
using the standard atomic absorption procedure and machine
settings for a PE-303 AA described in Perkin-Elmer (1964).
A Boling 3-slot burner was used for greater sensitivity.
Priof +o the atomic absorption ahalysis, 100 ml of the water
samples was digested sccording to the procedure for total

metals analysis in EPA (1974). Following digestion with



ENO., the samples were filtered using pre-washed and weighed

3!
glass fiber filter paper. The f£filter paper and particulate
residﬁe were dried under vacuum and weighed tO give an
estimate of the suspended sediment in the water samples.
cd, Cr, Co, and Zn were measured on the filtrate from the
acid digestion.

The concentration of metals in the filtrate was de-
termined by comparing tﬁe sample response O a model 165
recorder to that of calibration standards. The calibration
curve was calculated uéing the IBM Scientific Subroutine
Package Program POLRG +o fit a 1 to 3 order power series toO
the absorbance corresponding to the chart responses using a

least sguares method. The following relationship was uséd

to convert okserved absorption values to absorbance:
absorbance = log [100/(100-% absorption)]

The uncertainty associated with the anzlysés of cadmium,
copper, chromium and zinc is t10% of the reported value,

pased on replicate determination;‘

RESULTS AND DISCUSSION

The results of the-heavy metal analyses are given in
Table 1. Two types of containers were used: 1) a screw cap
wide mouth polyethylene jar (J) which was included in both
+he first and second set of samples £o be received, and 2) a
small mouth ?olyethylene pbottle (B) which was included in
only the second set of samples. Most of the polyethylene
bottles were marked ELEC, but some were noted M or METALS.

These samples are designated set 2M.




The estimate of suspended solids given in Table 1 con-
tains a high degree of uncertainty. Due to the method that
was used (described previously) , solid organic material or
colid metal oxides which were acid soluble would not have

been detected. Therefore this is an estimate of suspended.

LR RT3 inkii ual

silicate mineral material.

The heavy metal analyses are difficult to interpret
because they were obtained from samples collected at various
+imes and places. Walters et al. (1972) defined two major:
water masses in western Lake Erie. The first was the Detroit
River water mass that flowed soufheast across the western
basin toward the island area, and the second was a mixed
water that was fairly uniform. These water masses Move
about in the lake as Rovacik {(1972) established for Detreoit
River water moving to the Toledo Water Intake. BHe estimated
that the water moved atp.5 ft/sec. This ﬁovement can result
in wideiy varying results for sa@ples from thé same station
taken on different days; | |

Most of tﬁe results for samples in and near Maumee Bay
show very little variability and represent & low oxr back-
ground level. In contrast, the samples from the eastern

edge of the sample grid tend to cshow very high values of

"metals. These samples are at the western edge of the Detroit

River water mass defined Dby Walters et al. (1972), and repre-
sent pollutants coming from the Detroit River.
The general levels observed for metals in the water

samples near Maumee Bay were 0.03-0.2 ppb mercury, 120-300 ppb



[

[

zinc, 1.5-4.5 ppb cadmium, 14-50 ppb cOpPpPel . and 1.0-5.0
ppb chromium. Samples showing the effects of pollution
ranged up to 5.9 ppb mercury, 820 ppb zinc, 5.7 ppb cadmium,

580 ppb copper, and 19 ppb chromium.
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