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EXECUTIVE SUMMARY 

A (EEHIGAL SURVEY OF THE DETROIT RIVER, 1983 

MOEI KoLoEo Ro’Jo ROJO 
and RQF. Platford 

This report is the backup document to several of the papers 
Published in the J-. Great Lakes Research, Vol-mane 11, -Issue 3, on 
the St. Clair and Detroit River pollution “problem. The report 
Provides sampling and exiwerixhenetal detia¢1l_s, 9 Tables of 
descriptive and analytical data on the samples examined, plus an 
Appendix with cross—‘referenc‘es to previous years’ samplings.
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ABSTRACT 
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suspended solids and surficial sediment compartments at 22 sites in 

the Detroit River- in 1983, are reported. Concentrations of 15 

volatile halocarbons in surface water samples taken in 1982 and 1983 

as well as some values for chlorinated phenol residues in 1983 water 

samples are reported‘ Sampling locations and analytical procedures 

are described together with a brief geographical description of the 

area.
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1 

The fate of contaminants in a"specific aquatic ecosystem 

requires a detailed knowledge of the chemistry of each chemical in the 

context of the limnology and biology of that specific ecosystem. In 

aquatic systems, this fate is controlled by a variety of complex and 

interactive biogeochemical processes. In accordance with the Great 

Lakes Water Quality Agreements, determination of these processes is 

essential for the management of the resource and for its conservation 

for all uses. 

The Detroit River, as one of the interconnecting channels of 

the Great Lakes system, presents an area of extensive commercial, 

industrial and human density. Inherently, the dependence on water for 

electrical power generation, drinking supplies, navigation. recreation 

and manufacturing requires a detailed knowledge of the water system. 

The introduction of contaminants to this system has an effect not just 

on local aquatic communities, but also on those downstream in the 

depositional ‘areas of the central and eastern basins of Lake Erie 

'which are the recipients of much of the sediment transported by the 

Detroit River. The fate of contaminants in any limnological medium 

controls their availability and consequently the exposure of aquatic 

organisms and human populations. 

The results reported here are in part the effort of a multi- 

disciplinary programe conducted by the Environmental Contaminants 

Division, National Water Research Institute in Burlington. Ontario, to
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examine contaminant sources. distribution and partitioning of certain 

compounds with regard to local conditions and their implications for 

the Detroit River and eastern basin of Lake Erie. The conclusions of 

this_research are expressed in,a special issue of the Journal of Great 

Lakes Research to be published in 1985. The research data here are a 

supplement to that issue since they could not in whole be included in 

the published articles because of the physical volume of information. 

AREA DESCRIPTION 

The Detroit River is a 68 km long connecting waterway 

between Lake St. Clair and ALake Erie, and forms part of the 

international boundary between the U.S. and Canada. The river enters 

western Lake Erie at the lake's northwest corner, and supplies 90 to 

95 percent of its inflow at an average velocity of 5 to 9 kmph. The 

lower section of the Detroit River is broad, being formed of many 

islands and shallow expanses over a distance of about 37 km. The 

lsection of river extending upstream to Belle Isle Afrom Fighting 

Island, through the Windsor/Detroit area, is a single openrriver area 

for more than 17 km. -

_ 

A 

The terrain through which the Detroit River flows is fairly- 

level, broken only by the valley of the Rouge River (on the Michigan 

shore) and the shallow valleys of lesser tributaries. Low morainic 

deposits and beach ridges of former lakes also exist. In its lower
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half, the Detroit River has gently sloping banks, is generally quite 

shallow, and varies in width between 4 and 9 km. The bottom consists 

mainly of soil and boulders from a point below Grosse Ile to a point 

near.the lower end of Fighting.Island. Aquatic vegetation is abundant 

in the shallows of the lower Detroit River. The upper half of the 

river has steep banks, a cross section less than 1 km in width and 

depths ranging from 8 to 16 m, and an earth bottom. 
V 

The discharge of the Detroit River during the 75-year period 

1900 to 1974 has averaged 445 million cubic meters per day (U.S. Army, 

1976). Also, high easterly or westerly winds can occasionally cause 

the raising, or lowering of the water level in Lake' Erie and 

significantly affect the level in the lower reaches of the Detroit 

River where such changes have been observed to be as great as 1.8 m (6 

feet) within 8 hours. 

-Because of its strategic geographical location, the Detroit 

River is an important artery for commercial shipping between the upper 

and lower Great Lakes. Comercial shipping in the river include the 

Ports of River Rouge, Ecorse, Wyandotte, Riverview, Trenton, 

Aherstburg and the cities of Detroit and Windsor. 
A Nuerous 

commercial installations used for handling coal. iron ore, limestone, 

steel products, petroleum products, and other items including overseas 

general cargo are found along the waterfront. Along both sides of the 

river from Lake St. Clair to about the mouth of the Rouge River, the 

river banks are lined with residential and commercial developments and
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recreational facilities. On the U.S. side from Zug Island downstream 

through the.Trenton Channel, as far south as the mouth of the river, 

areas of heavy industry as found, interspersed with residential and 

comercial areas. ' 

Manufacturing in the Detroit River area is characterized by 

a heavy concentration in durable goods production and is further 

characterized by heavy concentration in a single industry, namely, 

.motor vehicle production. In recent decades, however, the role of the 

automobile industry as principal employer has been decreasing in 

favour of other manufacturing plants. New industries some of which 

are heavy users of water play a larger role in the area's economy. 

These are: food and foodstuffs processing; paper and allied products 

manufacturing; chemicals manufacturing; petroleum and coal processing; 

power generation and primary metals manufacturing. Industrial 

operations along the river use water at an average rate of 22 million 

cubic meters per day (Table 1) of which two thirds is primarily for 

electrical power generation, and the remainder for municipal and 

industrial applications. 

COHTAHIQAIT SOURCES 

As mentioned the Detroit River is an important source of 

recreational, municipal and industrial water, serves as a major seaway 

transport route for mmny industrial commodities and provides
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recreation for over five million people. This magnitude of industrial 

and urban activity is also a cause for contamination of the river 

water with many organic and inorganic compounds. Contaminants in the 

drainage basin can arise from a number of sources, for example as 

direct outfalls of effluents to the river or outfalls of effluents to 

major tributaries, from indirect inputs to combined storm sewers, and 

through industrial or municipal inputs to sewage treatment plants. 

Contaminant sources can occur as leachates from landfill and dredge 

spoil areas or from more_ diffuse sources through atmospheric 

deposition of exhaust and stack emissions, and from urban runoff after 

periods of heavy rain that result in purging of the storm sewer 

networks. Areas which may contribute to these source points are 

detailed in Figures 1 and 2. . 

TABLE 1. INDUSTRIAL AID UIICIPAL HATER USEAGE II THE DETROIT RIVER 

106 cubic 109 gals/day cfs 
metres/day 

Detroit Edison Facilities 15 3.5 6310 

Sewage Treatment Plants 3 0.7 1230 

(Canada-United States) 

Industrial Water Useage 3.7 0.90 1510 

(Canada—United States) 

‘TOTAL 21.1 5.1 8870 

98 185,000 Detroit River 445 

* Average Flow Data, IJC, 1979.
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Yolatilellalocarbons 

Volatile halocarbon concentrations in ‘surface waters were 

I.ISEd- 88 CI'8.C8l'-S CO d8t81'Illill€ current BIGBS Of active contaminant 

discharges. The analytical procedure and interpretation of volatile 

halocarbons data provides delineation of various confluences, sources 

and loadings, including leachates of landfills- and dredge spoil 

disposal areas. Distinctions between municipal and industrial 

loadings were also made from these data. Statistical relationships of 

a number of individual halocarbons with other contaminant parameters 

were sought to extend the usefulness of these determinations. 

{race Organics 

-Concentrations for 35 organochlorine compounds, polychlori— 

nated biphenyls, chlorinated benzenes, toxaphene, chlorinated phenols, 

and polynuclear aromatic hydrocarbons‘ as studied in the Detroit 

River are reported. The sources of these compounds 'and their 

implication with respect to current biota levels in the Detroit River 

and Lake Erie as well as distribution between the surface discussed in 

a special issue of the Journal of Great Lakes Research, 1985} 

Mineralogical composition, particle size distribution, concentration 

of major elements, organic matter and metals were used to characterize 

the bottom sediments (Figure 3) and to investigate the distribution of 

sediment—associated contaminants. Correlations between particle size
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distribution, metal concentrations, and trace organics were calculated 

to determine the processes involved in contaminant transport and 

bioavai_lability . j ll 

BXPERDIBITAL 

S$1e Collection 

Samples were collected from September 28 to October 1, 1982 

and from May 30 to June 4, 1983 for various phases of this study. 

Support vessels from Fisheries and Oceans Canada, including the 

research vessel CSS Advent with technical support from the Technical 

Operations Division, National Water Research Insitute, Environment 

"Canada, were employed to do the sampling. Samples were collected 

throughout" the Detroit River at the stations given in Figure 4.- A 

description. of these collection points, with sample type and analyses 

are given in the Appendix. Each station has been assigned a 

fiour—d_igit_ identification code for "future reference in the Toxic 

Substance Data Base (TSD), currently under development at NWRI. The 

initial dig-it has not been designated and is intended to identify the 

sample type (i.e., effluent, tributary, pond, etc.). 

Sediments and suspended solids 

Surficial sediment" samples (SSed) of approximately S cm were 

taken by mini Shipek or Eckman dredge and stored in prewashed glass
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jars sealed with a clean aluminum foil liner beneath the cap. 

Suspended solids were collected from bulk water samples (200—300 L) 

from the separation bowls of a Westphalia centrifuge. The centrifuge 

was_operated at 9800 rpm and the water sample was passed through at a 

rate of 6 L/min and collected in the aquatic phase liquid extractor 

(APLE). Material greater than 2 pm is generally removed under these 

operating conditions (unpublished data, Alena Mudroch, ECD, NWRI, 

Burlington, Ontario) with the quantities collected given in Table 2. 

Both sediment and suspended sediment samples were stored at 4°C until 

analyzed. ' 

Pore water 

Sediment samples were placed in a precleaned stainless steel 

cylinder and the pore water squeezed from the sample by pressure 

filtration through a 5 um Teflon filter (Millipore lSWPfil42PS0) at a 

head pressure of 345 kPa (50 psi) with compressed U.H.P. nitrogen gas 

(Matheson). The effluent was collected in prewashed glass jars and 

stored at 4°C until analyzed. Collected pore water fractions were 

weighed to calculate the water content in the samples. These values 

are given in Table 3 for the samples processed. 

Hater samples 

- Twenty—two bulk water samples of 200 L each were extracted 

on site with an aquatic phase liquid extractor (APLE) from May 30 to 

June 4, 1983. The APLE (McCrea and Fisher, 1984) is used in
,

W



TABLE 2. HEIGHTS OF SQSPEHDED SOLIDS OOLLECTBD FROM 
CETRIFUGED DETROIT RIVER HLTER, 1983 

TSD (Dry) Volume of 

021° .
- 

0212 2.19 
0231 5.32 
0224 1.63 
ozao 1.19 
0352 3.01 
0353 12.32 
0314 1.35 
0379 0.87 
0331 0.31 
0399 1.92 

Station No. Sample Weight Water Used 

I (g) <1.) 

0 76 300 
300 
200 
200 
200 
300 
300 
300 
200 
200 
200 

TABLE 3. VOLUME OF FORE HKIER OBTAINED II SURFICIAL 
SEDIHEHT SAMPLES OF THE DTRDIT RIVER, 1983 

TSD Sample Volume Sediment Weight 
) (g) Station No. (mL 

a) (59 (c 
Wet Squeezed Dry 

0203 " 121 
0210 260 
0212 133 
0214 245 
0223 157 
0224 63 
0231 56 
0255 195 
0257 159 
0269 363 
0280 172 
0311 279 
0330 252 
0346 146 
-0370 98 
0399 103 

612 
604 
489 
924 
1577 
668 
748 

1055 
2292 
936 
1572 
971 
1086 
633 
640 
776 

490 
344 
357 
679 
1420 
605 
692 
860 

2132 
573 

1400 
692 
834 
488 
542 
673 

256 
180 
176 
492 
930 
425 
600 
650 
1165 
193 
932 
545 
236 
246 
463 
542 

(a) Weight of sediment without pore water. 
(b) Weight of sediment with pore water. 
(c) Weight of sediment after freeze-drying.
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conjunction with a Westfalia continuous flow centrifuge and is 

designed to extract contaminants from centrifuged water. The solvent, 

dichloromethajne, is continuously pumped " from the bottom of the 

extraction drum to the spray.bar, where it is dispersed over the 

entire surface of the water sample. 

Eight litres of pesticide grade dichloromethane are added to 

the extraction drum and the extraction drum is filled ‘with 200 litres 

of centrifuged water. To initiate extraction, the pump is turned on 

giving an effective recirculating rate of approximately 12 L/min for 

90 minutes.‘ After 90 minutes, the pump is turned off to allow the 

solvent to settle out of the sample water; 120 minutes later, the 

solvent is drained back into the original amber solvent bottles. 

About 3 litres of sample water is included during the draining process 

to minimize the volatilization of" the solvent. Since the 

dichloromethane is slightly soluble in wat-er (1.52 v/v), approximately 

3 of the original 8 litres of solvent are not recovered.» 

Surface microlayer 

Surface microlayer samples (ML) of 100 mL were collected 

during May 11983, by immersing glass plates in the water colum and 

removing the adhering film with a wiper blade into a precleaned glass 

jar (Harvey, 1966). A typical 100 mL sample of microlayer water 

requires 20-25 immersions of a 400 cm: plate with collections from 

both sides. Samples were collected only in relatively calm surface

L

T



‘ P 18 — 

waters and not within an hour of any substantial precipitation. The 

samples were stored at 4°C-until analyzed. . 

Chlorinated phenols _ 

Water samples of 1 L size were collected in May 1983 in 

clean glass bottles, preserved with sodium hydroxide and stored at 4°C 

until analyzed. 

Volatile halocarbons 

Subsurface water samples (depth 0-5 m) of the Detroit River 

were collected in 200 mL glass bottles in the periods September 28 to 

October 1, 1982 and May 30 to June 3, 1983. Fortyrone stations were 

sampled in 1982 and 81 stations in 1983. The samples bottles were 

filled completely 80488 to avoid any headspace. They were stored in 

the dark -until processing at the field station at shore, usually 

within two hours of collection. For the processing, a 100 mL aliquot 

of each sample was transferred to a 125 mL_ cylindrical separatory 

funnel, the funnel evacuated and placed in a water bath at 95°C for 

three minutes. The volatile contaminants. so purged into the funnel 

headspace, were transferred to an evacuated septum-equipped 15 mL vial 

held in liquid nitrogen. After completion of the transfer, the vials 

were stored at room temperature until gas chromatographic analysis in 

the laboratory. 

The processing apparatus was purged with hot air after each 

sample to avoid cross contamination between samples. The system can
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be operated with or without exposure of the headspace samples to the 

atmosphere. The samples reported on here were exposed to air after 

the time of sample transfer and cryogenic collection. Atmospheric 

samples taken at regular intervals indicate background levels of 

volatile halocarbons in the air at less than 0.1 pg m-3. 

Consequently, secondary contamination of the samples is excluded, 

Details of the procedure to isolate the headspace samples, 

recoveries and subsequent analyses have been described by Comba and 

Kaiser (1983). 

Sample Extractionswand Fractionation 

General 

e 

The bulk, pore and mdcrolayer water samples were base/acid 

extracted-and partitioned as discussed later on 3Z deactivated silica 

gel. The suspended solids and pressed sediment samples were 

freeze—dried and extracted under sonification with methylene chloride, 

then ‘fractionated on 32 silica gel. The pore water samples were 

treated and processed as noted above for the bulk water samples. A 

generalized extraction scheme (Figure 5) is presented for the 22 

samples that had organochlorine and hydrocarbon determinations. 

Hicrolayer and pore water 

Microlayer and pore water samples were adjusted to pH 

greater than 10 with potassium hydroxide pellets, Each sample was
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I Figure 5. Extraction scheme for organochlorine and hydrocarbon 
components an sediment and water.
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then extracted with three separate 25 mL portions of methylene 

chloride which were combined and dried by passing through sodium 

sulfate. The aqueous portion was retained and the pH readjusted to 

less'-than 2 with concentrated hydrochloric acid. The aqueous sample 

was extracted again with three separate 25 m_L portion of methylene 

chloride; combined and dried through sodium sulfate. The samples were 

reduced to a volume of 10 mL using rotary evaporation and further 

reduced to a volume of 1 mL under a stream of nitrogen with 1 mL of 

tolune as a "keeper". The two functions thus obtained were each 

partitioned into two fractions (-A and B) on 3% deactivated silica 

gel. Fraction A contained those components that elute with 100 mL of 

hexane and fraction B, components eluted with 100 ml. of. benzene. Each 

fraction was again reduced in volume to 1 mL by rotary evaporation and 

nitrogen as previously described and analyzed by gas chromatography 

using electron capture detection. Samples were further reduced to 

0.1 mL volume when analyzed by flame ionization. 

A.P.L.B. samples 

Bulk water extracts collected in the original amber solvent 

bottles were combined in a 10 litre glass reservoir having a stopcock 

at the base. Each sample was adjusted to pH > 10 with potassium 

hydroxide pellets and agitated with a magnetic stirrer for 1.5 hours. 

The solvent water mixture was allowed to separate and the methylene 

chloride portion collected. The remaining aqueous portion, was
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adjusted to pH < 2 with concentrated hydrochloric acid. The aqueous 

phase was extracted twice with 200 mL aliquots of dichloromethane by 

stirring for 40 udnute intervals in each case. The combined acid 

extractable aliquots and the _above base extractable aliquots were 

dried over sodium sulphate and reduced to a volume of 1 mL in volume 

by the procedures previously described for pore and mdcrolayer water 

samples. Similarly, the APLE extracts were also partitioned into A 

and B fractions on 32 acid silica gel. For gas chromatography 

analyses using electron capture detection, the samples volumes were 

kept at 10 mL. Volumes were reduced to 1 mL (toluene) by evaporation 

with nitrogen for analyses using the flae ionization detector, 

Surficial sediments and suspended solid; - 

_ A 

The pressed sediment samples and suspended solids were 

freeze—dried and pulverized with a mortar and pestle. A 25 gm portion 

of sediment and the total suspended solid samples were extracted using 

sonification, three separate times with 50 mL of mmthylene chloride. 

The extracts were combined, passed through sodium sulphate and reduced 

to a volume of 1 mL in toluene. Each sample was then partitioned on 

3% activated silica gel onto Fractions A and B as described above and 

adjusted to a final volume of 10 mL for sediment samples and 1 mL for 

gas chromatographic analyses by electron capture for suspended 

solids. These volumes were reduced by a factor of 10, where possible, 

and for analyzed by flame ionization. "
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Chlorinated phenols . 

The preserved water samples were acidified with concentrated 

hydrochloric acid to a-pH of 1 to 2 just prior to analysis. _The 

acidified ‘water samples were _extracted with‘ 40 mL_ pesticide grade 

toluene by shaking in a separatory funnel. The toluene layer was 

removed and the aqueous layer was extracted twice with 2x30 mL 

toluene." The combined toluene extracts were then back extracted three 

times with 40, 30 and 30 mL of 0.1 M K2003 made up with organic free 

water. The combined K2603 extracts were placed in a 125 mL erlenmeyer 

flask with a teflon lined screw cap. Ten mL of pesticide grade hexane 

and 1 mL of redistilled acetic anhydride were added and the tightly 

capped flask was shaken mechanically for one hour. The hexane layer 

was removed using a pasteur pipet and evaporated to an appropriate 

final volume in» a graduated centrifuge tube with a streanl of dry 

nitrogen after the addition of 4 mL of pesticide grade_iso.octane as a 

keeper. -

l 

Gas Chromat og; aphz 

Volatile halocarbons 

_ 

Five hundred microlitre injections of the headspace samples 

were analyzed on a Hewlett Packard 5700 gas chromatograph using an 

electron capture detector. Split/splitless conditions were employed
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with a splitless delay time of 10 seconds. Temperatures from ~20°C 

for 2 min to 80°C at 4°C/min were used for chromatographic separation 

on a 30 m X .25 mm OV-101 fused silica capillary column. 

Chlorinated phenols 

Acetylated extracts of the chlorophenols were analyzed -on a 

Hewlett Packard 5880-A instrument with an electron capture detector. 

Injections of one Amicrolitre were made with an autosampler onto a 

Z5 m x .25 um OV-1 fused silica capillary column. The temperature 

conditions were typically 90°C for 2 min, then programmed at 4°C/min 

to a final temperature of 160°C. Hydrogen was used as thecarrier gas. 

at a flow of 1 mL/min. 

Organochlorines 

-All extracts were analyzed by gas chromatography with an 

electron, capture detector on a HP 5880-A instrument. Quality 

assurance was maintained by using three different stationary’ phases 

with narrow bore (0.25 pm) fused silica columns. The following column 

types were used: (i) a 30 m, DB—5 (SE—54 equivalent from 

Chromatographic Specialtiies Ltd., Brockville, Ontario); (ii) a 30 m 

0V—1 (iHewlett.—‘Packard) and a 30 m, OV-1'7 experimental column (courtesy 

of Hewlet~t—Packard Canada Ltd.). Aliquots of 1 pl. volume were 

injected with an autosampler and an acceptance window of 1-0.03 seconds 

was usedyfor component identification by retention time comparison.
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detector: 350 C, carrier gas: hydrogen at 1 mL/min. The temperature 

regime was typically 90’C for 2 min, then programmed at 4°C/min to a 

final temperature of 280°C. 

Polynuclear Aromatic Hydrocarbons 

All extracts for polynuclear aromatic hydrocarbons were 

analyzed on a Varian 3700 gas chromatograph using a flame ionization 

detector. Injections were made manually onto a 30 m, SE-54 fused 

silica capillary column (Chromatographic Specialties) at 90°C. After 

a two minute isothermal period, temperature programming was initiated 

at 4°C/min to a final ten minute isothermal period at 310°C. The 

carrier gas was hydrogen with a 10:1 injector split. 

Quality Control and Assurance 

Hater 

'Vo1ati1e halocarbons ‘ 

_ 

The performance of the sample processing and analytical procedure 

was verified each day by comparing »halocarbon values for three 

Amherstburg tap water samples with values obtained for similar samples 

(1 litre) extracted with 40 mL pentane. Standards for gas 

chromatography determinations were prepared from stock solutions and 

checked for deterioration by comparison of individual response ratios 

of each compound against carbon tetrachloride and chloroform. 

Typical chromatographic conditions were: injection port: 250°C,
u
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Chlorinated phenols
_ 

Recoveries of pentachlorophenol from raw water by toluene 

extraction and subsequent acetylation are between 90-962 (Fox and 

Joshi, 1984). Similar extraction efficiencies were obtained for the 

other chlorophenol isomers determined (C12 - C1“) with 88~95Z 

recoveries (Michael E, Fox, Environmental Contaminants Division, 

unpublished data). 

Organochlorine and polynuclear aromatic hydrocarbons 

The extraction of water samples with methylene chloride has 

given good recoveries for the compound types studied here. Recoveries 

of a range of PCB unxtures, toxaphene and chlordane gave values of 

>812, >892 and >782 respectively from wastewaters (Millar and Thomas, 

1982); nitrotoluenes and nitrobenzenes are readily extractable from 

waters at pH 7 with methylene chloride (Shafer, 1982) and 16 

polynuclear aromatic hydrocarbons had better than 852 recoveries from 

wastewaters using this solvent (Strup, 1982). Extraction ofv 18 

organochlorine contaminants at spiked concentrations of ,05 ppb-with 

an APLE system gave recoveries from 6571282 under the operating 

conditions used here (McCrea and Fisher, 1984). Recoveries of chloro- 

benzenes were greater than 802 using the APLE system (Oliver and 

Bothen, 1985, unpublished results, NWRI, ECD, Burlington, Ontario).
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Surficial sediments and suspended solids 

_ 

The ultrasonic extraction of PCB, organochlorine pesticides, 

polynuclear aromatic hydrocarbons and phthalates are described in the 

Environment Canada Methods Manual (Environment Canada, 1974). The 

procedure was» modified by replacing the hexane/acetone extraction 

solvent with methylene chloride. Five samples chosen at random and 

extracted by both methods gave no significant differences in 

extraction efficiencies for the compounds studied. Methylene chloride 

extracts provide a cleaner gas chromatography background by reducing 

the green-black colour in extracts obtained using acetone/hexane. The 

lower levels of extracted plant materials reduces spiking and baseline 

rising in the. analysis. Previous results of sediment extracts on 

Welland River samples by comparison of soxhlet and ultrasonic 

extraction procedures using both solvent systems gave identical 

recoveries- for PCB and 26 organochlorine pesticides (Combfl, 1983, 

unpublished results). '
' 

Quantitation 

Method blanks were run for all solvents and procedures 

used. The solvent blank for the methylene chloride (APLE procedure) 

was obtained prior to the field study (Caledon Laboratories, 

Georgetown, Ontario) from freshly distilled solvent and a suitable lot 

was reserved for this study. No interferences were encountered from 

procedure blanks. Partitioning and fractionation of the compounds
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studied was checked by running sample spikes on 3% deactivated silica 

gel before each group of samples. _

/ 

Quahtitation of PCB was determined by relative response to a 

lzlgl mixture of Aroclors 1242:1254:l26O from which 42 identifiable 

resolved PCB isomers are calibrated to specific response factions‘ 

Peaks which exceeded the peak ratios within the calibration mixture by 

a factor of three were omitted in the calculations. The least value 

result on the basis of three column analyses was used as the most 

probable concentration. Toxaphene, although not detected in these 

samples, was quantitatively identified and quantitated on the basis of 

22 gas chromatographic peaks, resolved from the PCB and organochlorine 

residues studied and their respective ratios with a comercial 

mixture, 

Individual organochlorine contaminants were qualitatively 

identified and quantitated to standard response factors by retention 

time mmtches on three separate capillary column phases. Detection 

limits for the procedures discussed are listed in Table 4. '
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VARIOUS AQATIC GUHARTHBNTS or TB 
nsrnozr nxvxn, 1983 

LEGEND: CONCENTRATIONS* 

ML ~= Microvlayer . ng.L'1 
APLE = Subsurface water sample ng.L'1 
SS = Suspended solids ng.Kg'1 
PW = Pore water ng.L'1 
SSed = Surficial sediment ng.Kg'1 

*Concentrations are expressed on a dry weight basis.



fable 8. Concentration of Organochlorine Pepticides in.the Detroit liver, 1983 

Parameter 
Station No. 203 Srdtion No. Z10 

Hl Aples SS3 PU SS 210' :10 x 33 
ML Aplea $53 PW S5e$ _x10' :10 i1O 

1,2 Didhlorobenzene 1400 
1,3 Dichlorobenzene ND 
1,6 Dichlordbeuzene 
1,3,5 Trichlorobenzene 
1,2,b Trichlorbbenzene 
1,2,3 Irichlorobenzene 
l,2,3,5 Ietrachlorobenzene ND 
l,2,4,5 Tetrgchlorobénzene T 
1,2,3,4 Ikcrachlorobenzene ND 
Pencgghlorobenzene 
Hexachlordbenzeng 
2,4,5 Trichlorotoluéne 
a1pha,2,4 Trichlorotoluene ‘ 

a1phq,3,4 Trich1orot§1uene 
q1pha,2,6 Trichlorotoluene 
Pentacfllorotoluene ND 
Hexachlgroethane S40 
Hexachlorobucadiene ND 
2,3,4 Trichloroanisole 
Pentachloroanisole 
2,3,$,6 Tbtrachloronitrobenzene 
2,3,4,S Tetrachloronigrobenzene 
Pentachloronitrobenzene 
2,3,5,6 Tetrachloroxylene 
1,2,3,4 Tgprachloronaphthalene 
Aldrin ND 
Heptachldr 

. 87 
Octachloroatyrqne ND 
o,p DDE 43 
p,p DDE ND 
o,p DDT 
P»? DDT 
Hire: 
alpha Chlordane 
gamma Chlordgne 
alpha BBC 
beta EEC 
Lindane 
Heptachlor Epoxida 
Alpha Bfidoaulfan 
beta Endqaglfan 
Dieldrin 
°-P 999 
p,p DDD 
Endrin N 
p,p Hbthoxychlor ND 
Polychlbrinated Biphenyla 34 
Toxaphene fin 

N N ND 
0 0 

s s ,‘ 

A A 
n n 
P P 
L L 
B _ B 

ND

Y 
ND 
Z3 
ND 

ID 
20 
21 

ND 

ND 
520 120 

_ SQ 

ND

I 

ND 

ND 
4.4 
L3 

120 
ND $20 
130 130 

#9 
ND 

ND 
21 
ND 

an 
S0 
ND

9 

N 1200 320 ND 37 
0 nu 650 ND 

um 
s 11 
A nu 
5 9.1 an 
2 0.9 14 
L 3.0 100 
s an an 410 

430 un 19 410 
230 32 in 680 
no 

N 

fin " 

no 

Y V 
am an 
19 1.5 
um ND 

' sz 
no 

Y v 
ND RD 
120~ 19 
ND ND 

ND 
320 
ND 
750 

§ 
<I--

5 
' v D 

an an nn 
800 13 460 130 

ND ND ND N ND



Table 8. Coueentratipn of Organochlorine Pesticides in the Detroit livef, 1983 

Paraéter 
Statiqn No. 212 Station No. 

ML Aplea SS3 PW SSe$ ML Aplea SS3 :10‘ :10 :10 :10” :30 
SS2 
:10 

1,2 Dichlorobenzene 
1,3 Dichldkobenzene 
1,6 Dichlorobeniene 
1,3,5 Trichlurobenzene 
l,2,6 Trichlorobenzene 
1,2,3 Tiichlorobenzene 

-¥,2,3,S Tetrachlorobenzene 
l,2,é,$ Tecrachlorobenzene 
1,2,3,4 Tecraphlorobenzene 
Pentachlorobenzene 
Hexbchlciobenzene 
2,6,5 Trichlorotoluene 
a1ph;,2,b Trichlorocoluene 
a1pha,3,4 Trichlorotolupne 

1 a1pha,2,6 Tzichlorocolhéne 
Penzachlorotoluene 
Bexachloroetbage 
Hekachlordbucadiene 
2,3,6 Tiichloroahisole 
Pentachloroaniaole - 

2,3,S,6 Tetraphlptoqicrobenzene 
2,3,6,5 Tetrachlotbnitrbbenzene 
Pentachlordnitrobenzéne 
2,3,5,6 Tetrachloroxyleng 
l,Z;3,4 Iecraphloronapbchalqpe 
Aldrin ' 

Heptachlor 
Octachloroacyrene 
o,p D05 
P [P DOE 
o,p not 
0.9 DDT 
Hire: 
alpha Chlprdane 
gamma Qhlordnne 
alpha IHC 
beta BBC 

_ 

Liqdqne 
Reptachlor Epoxide 
alpha Endoaulfan 
beta Enflvnulfhn 
Dieldnin 
0,p DDD 
p,p DDD 
Endtin 
p,p Nechogychlor 
Polychlorinated Biphenyls 
Tdtlphéhe . 

I - ND
0

S

A
H 
P .

L
E 

190 
160 
ND

Y 
ND 
430
§ 

880 
ND 

110 ND 
zeo 

40
' 

N0 

B3000 
76 9000 
ND ND 

V. 

ND 
20 
ND 

V. 
ND 
1100 
ND 
1200 
ND 
um 

11000 
1100 
‘an 

Y’ 

ND ND 
47 3300 
ND ND 

ND 

15 

24 
30 
33 
1200 
um 

‘Y 

ND
T 
an 

ND 

‘V 

ND 
210 
ND 

51* 

ND 

460 
450 
ND 

‘V 

ND 
100 
ND 

ND 
140 
160 
€5 

E5 
710 
ND 

S30 
ND

+ 
ND 
270 
ND 
80 
100 
250 
320 
74 

ND 

ND
T 
an 
no 
ND 

ND 

s 1 I 

so
, 

00 
’ 

II

1 
-‘ "' ""‘ I 1

'
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fable 8. Coqcqntration of Organbchlorine Ibaticidea in the Detroit liver, 1983 

' Parameter 
Station Nb. 21k Station No. 223 

Aple SS PW SSe 
=1o‘3 1103 110% 

um Ap1e -ss rw SS2 ;1o‘3 :10’ 110$ 

1,2 Dichlorobenzene 
1,3 Diahlordbenzene 
1,6 Dichlorobenzene 
1,3,5 Ttighlorobenzene 
1,2,4 Ixichlorobenzene 
1,2,3 Trichlotobenzene 
1,2,3,5 Tettachlorobenzene 
l,2,4,S Tétrachlorobenzene‘ 
1,2,3,4 Tetrachlorobenzene 
Pentachlorobenzene 
Hexachlorobenzene 
2;6,5 Trichlototoluene 
a1pha,2,4 Trichlorotoluene 
a1pha,3,4 Trichlorotoluene 
a1pha,2,6 Ttichlorotoluene 
Pentachlorocoluene 
Hexachloroethane 
Hegachlqtobutadiene 
2,3,4 Triéhloroanisole 
Pentachloroaniaole 
2,3,S,6 Tecpaghlotonitrobenlene 
2,3,4,5 Tetrachloronicrobeagene 
Pentacfilotofiitrobenzqne 
2,3,S,6 Tetrachloruxylene 
1,2,3,4 Tetrachloronaphthalene 
Alatin 
Heptachlor 
Octachlorostyrene 
b,p DDE 
PIP DDE 
o,p DDT 
P.-P W1‘ 
Hire: 
alpha Chlordane 
gamma Chlpgdane 
alpha 88¢ 
beta BBC 
Lindane 
Heptachldi Bpoxide 
alpha Egd0Bu1f8n 
beta Eudoafllfan 
Dieldtin 
o,p DDD 
P9P'DDp 
Endrin 
p,p Hechogychlpr 
Polychlorinated Biphgnyls 
Toxaphene 

270 
RD 

ND 
800 
ND 

Y' 

$100 
2400 

5 
‘I-"

E 

630 
RD 

ED ND 
120 
ND 

260 
ND 

Y Y 
an no 

490 120 
RD RD 

‘V 
no 
ea 
uh 

_ 52 .- 

970 
830 
ND 
170

Z 
100 
360 
ND 

V ND 
ND 900 

ND 

ND 
75 
ND 

ND N ND ND 
' o an

+ 
s 41 
A 44 

an u an 
10 r 27 

150 L 21 
Nb 9.5 an 2 

90 43 15 
230 um 340 
KW ND 

RD 
90 
ND 

V-4 

RD 
200 
ND 

ND 
1600 
ND 

ND 
230 

s<—-a VYD mun 
3400 1100 115 
ND ND



Table 8. Concencrhtinn of Organochlozine Pbncicides ig the Detroit River, 1983 

Paraeter Station No. 224 Station No. 231 
n Aplea ss3 vw SSe3 

‘ 

am Aplea sss rw saga =1°7 =194..v, 113° 
. . . . , ..!49f. 81° I 10 ll 

1,2 Dichlorobenzene 
1,3 Dichlorobenzene 
1,4 Dichlorobenzene 
1,3,5 Trichlorobenzene 
1;2,4 Trichlorobenzene 
1,2,3 Trichlorobenlene 
1,2,3,5 Tetrachlorobenzene 
l,Z,4,5 Tetrachlorobenzene 
1.2,3,4.Tetrachlorobenzene 
Pentachlorobenzene 
Hexachlorobenzene 
2,4,5 Trichlorotoluqne 
a1pha,2,k Trichlorotoluéne 
a1pha;3,4 Trichlbrotoluene 
a1pha,2,6 Trichldrocoluene 
Pencachlorbtoluene 
Hexadhloroethape 
Hexachlqrobutadiene 
2,3,4 Trichlotoanisolg 
Pentachlorodnisole 
2,3,5,6 Tetrachloronitrobenzene 
2,3,4,5 Tecrachlotonitrobenzene 
Pentachloronitrobenzene 
2,3,5,6 Tetrach1oroxy1ene_ 
1,2,3,4 Tetrachloronaphchalene 
Aldrin 
Heptachlor 
Octachlorostyrene 
0,p DE 
p,p DDE 
o,p DDT 
p,p DDT 
Hire: 
a1§ha Chlordane 
gamma Chlordane 
alpha sac - 

beta BBC 
Lindane 
Heptachlor Epogide 
alpha Endosulfln 
beta Bndoaulfan 
Dieldrin

\ 

o,p DDD
_ 

p,p DDD 
Endrih 
p,p Hethoxychlor 
Polychldriflited Biphepyla 
Togaphene 

ND 
420 
ND 

ND 
250 
nu 
120 
an 

830 an an um um an um an an nb 
510 520 
an 100 
I50 Q‘ 230 
ND ' 

MD 

“D D

. 

90 
' 

ND Z40 
260 .120 3900 
ND ND ND

V

Y 
>un 
as 
ND 

V
- -an um 

jsoo s1 
no um 
450 

~ 

<1

35 
§a~<-—s 

ND ND 
32 490 170 

Y Y 
nn 

ND ND ND ND ND 

_. 53 .- 

nm . 

120 
220 ' 

ND 31 
$0 46 
ND 74 

85 
85 

ND ND

T 

130 

5 
<l--

3 
<1 <1 <1 

ND ND ND 
450 Z80 780 85 
ND -ND ND N 

ND 
79 
ND 

ND 

un 

v Inu
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Table 8. Concentration of Orgabchloging lbaticidea in the Detroit liver, 1983 

Pagqmeter 
Station Ho. 255 Scacion No. 257

A 

Aplea SS. PW S5e$ Ml Aple SS PU sse§ .=wf' 
. 

=10’ =10‘ 77 =.=-10"’ .-=10’ :10 
1,2 Dighlorobenzéne 
1,3 Dichlorobanzene 
1,4 Dichldrobenzene 

1,2,3 Trichlorobenzene 
.1,Z,3,5 Tetradhlorobepzene 

1,3,5 Ttichlorobeqgene 1500 
l,2,b Tzichlorobenzene ND 

l,2,4,$ Tétrachlorobenzene 0 

.l,2,3,4 Tetrachldrobenzene 
Pentaghlorobenzéne 
Hexgchlotobenzene 
2,6,5 Trichlozotoluene 
d1pha,2,bvTrichldrdtoluene 
qlpha,3;4 Trichlorotoluene 
a1pha,2,6 Trichlorotoluehe 
Pefitachlqtotoluéne 
Hexachlotoethdne 
Hexachlorobutadiene 
2,3,4 Trichloxognisole 
Péntachloroapiaole 
2,3,S,6 Tb;rachlo:0nitrobenzene 
2,3,4,5 Tefiraéhloronitrobenzene 
Pentachloronicrobenzene 
2,3,5,6 Tettachlorokylene 
l,2,3,4 Tetrdchlotonaphthqlene 
Aldrin * 

Heptachlor 
Octachloroatyrene 
o,p DDB 
P,P DUE 
o,p DDT 
p,p DDT 
Hirex 
alpha Chlordane 
gamma Chlqrdane 
alpha BHC 
beta BBC ' 

Linflflne 
Hepcabhlor Epogide 
lpha Endpaulfdn 
beta Endoablfan 
Dieldrih 
o,p D 
p,p DDD 
Bndrin 
p,p Hethoxychlor 
Polychlprinated Biphenyla 
Toxaphené 

120

I 

750 ND 
240 140' 

37 250
‘ 

ND ND 

V’ 

ND 
1800 
Nb 
ND 
ND 
1200 
ND 
ND 
Nb 
ND 
2100 
Nb 

V 

ND 
22 130 
45 620 

ND ND 
ND

+ 
1200 
ND 
28 
29 
43 

ND 390 
32 ND 
ND 1200 

ND ND 
\ ND

Y ND 
130 
ND 

Y’ 

ND ND 
410 190 
ND ND 

_ 5h. _ 

Y Y 
ND ND 
200 440 
ND ND



Table 8. Concentratipn of Organochlorine Ibsticidea in thé Detroit liver, I983 

Paragetgr 
Station No. 269 Station No. 280 

Hm Apiea ssa rw S5e% um A6163 sss =10‘ » =10 x101 110' =10 
PW SS2‘ 

xl0% 

1,2 Dichlqrobenzene 
1,3 Dichlorobenzene 
1,4 Dichlorobenzene 
1,3,5 Trichlorobenzene 
1,2,4 Trichlorobehzene ' 

1,2,3 Tzichlotobenzene 
1,1,3,5 Tetrachlorobenzene 
l,2,h,5 Tetrachldrabenzéne 
l,2,3,4 Tétrachlorobenzene 
Pentachlorobenzene 
Hexach1orqben;ene 
2,4,5 Tzichlorotoluene 
a1pha,2,b Trichlorotoluene 
a1pha,3,b Trich1oro;o1uene 
a1pha,2,6 Trichlorotoluehe 
Penzachlorotoluene 
Hexaéhloroechane 
Hexachlorobunadiepe 
2,3,b Tiichloroanisole 
Pentachloroaniaole I 

2,3,5,6 Tetrachloronitrobenzene 
2,3,4,5’Tetrachloroniztobenzene 
Pentacfilorunitrobenzene 
2,3,5,6 Tecraqhloroxylene 
1,2,3,4 Tettachloronaphthalene V ' 

Aldrin 
Hepraqhlor 
Octachlorostyrene 
o,p DDE 
p,p nos 
o,p DDT 
P»? DDT 
_5irex 
alpha Chlordane 
gaua Chlordane 
alpha BBC 
bepa BBC 
Lindane 
Hepcachlpr Epogide 
alphg Endosulfan 
beta Endoaulfan 
Dieldrig~ 
0.v D99 
P»P D99 
Endrin

. 

p,p Hethoxychlgr
t 

Polychlorinated.Bipheny1s 
Tozaphene 

Y 650 
ND ND 
54 
ND 

ND ND N ND ND
O

s 

A
. 

. M_
P
L 

an ‘ 

5 an 
90 16 

220 1a 
no ND 

ND 

ND 
B80 
ND 

ND 
S00 
ND 
up . 

— 55 -P 

110 no no 
660 
no 
an 
no 
140 
ND 
“D

. 

fin an an 
no 19 640 
70 an 65 

ND ND 

ND 
.63 

ND 

ND 
40 
ND 

Y no 1' Y Y Y Y 
un um an no Y an 
16 aso 120 93 
ND ND ND ND 

ND 
‘ ND ND I 

ND 620 39 270 9.1 
ND ND ND ND ND
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fable 8. Cancentratipn of Orgenochlorine Ieaticidea in the Deitoit liver, 1983 

Parameter 
Station No. 311 Statipn No, 314 

um Aple ss 
110" zxoaj 

_ 

.».=-w’.,. ,.4=1<>f?4 =10’ = 

1,2 Dichlorobeqzene 
1,3 Dichlorobengene 
1,6 Dichlorobenzege 
1,3,5 Ttichlorbbenzene 
1;2,k Trichlorobéflzene 
1,2,3 Trichlorobenzene 
1,2,3,5 Tetrachlorobenzene 
1,2,k,S Tetrathlorobenzege 
1,2,3,6 Tecraéhlotobenzene 
Pentachlorobenzene 
Hexachlorobenzene 
2,4,5 Trichlorotoluene 
a1pha,2,h Trichlorozoluene 
a1pha,3,6 Trichlorotoluene 
a1pha,2,6 Trichlorotoluene 
Pentachlorotoluene 
Rexachloroethane 
Hexachlorobugadiene 
2,3,4 Trichlorqanisole 
Pentachloroaniaole 
2,3,5,6 Tetxaphlotonicrobenzene 
2,3,4,5 Tectachloroaitrobenzene 
Pentachloronittobenzene 
2,3,5,6 Tetrach1oroxy1ene_ 
1,2,3,4 Ietrachlotonaphthalene 
Aldrin 
Eeptachlot 
Octachlorostyrene 
0,p DDB 
p,p DDE 
O,p nn'r

' 

9,9 W1‘ 
Hire: 
alpha Chlordane 
gamma Chlordane 
alpha nnc 
beta SEC 
Lindane 
Heptachlor Epoiide 
alpha Egdoaulfan 
beta Endosulfan 
Dieldrin 
o,p DDD 
Pm DIDD 
Endrin 
p,p Hethoxychlor 
Polychlorinaced Biphenyla 
Toxaphene 

ND ND N
O

8

A
H
P 

V L 
< E

V 

rm rm 4300 un tin R u 
an an um nn 3.2 0 o 

RD ND NB "D 
um nn 600 nn s s 

¢49 160 an an A A 
so 290 $3 H H 
nn 240 3 2 P 

an 1000 
' 

1o L L 

no 390 an nu z s 

23 1300 zoo an 
an 110 1:0 as 

ND ND rm 

ND 
27 

‘ ND

Y 
ND 

V 150 
ND nn' Y an an 

26 nn 24 ea 32 

ND 260 38 ND ND 

‘Y 
an 
28 ND I 

ND ND 

“De 
3.6 
ND 

V’ 

an 
600 nu 
ND 20 
750 nn 
mo 100 
H9 13 

Y 1 an an 
ND Y nun» an rm 

1b30 I70 50 ~900 50 
ND ND ND ND ND ND ND 

-56- 

PW SSed Ml Aple SS FWD SSé$
10



Table 8. Cdncentration of Organochlorine Pébticidea in the Detrbit liver, 1983 

Parameter 
Scapion No. 330 Sca;ion No. 346 

, H1. Aplsa ssa Pu $5,, H1. A1312: rw SSe:§ Fm .1m.1..fl0H...=WM in H0 
1,2 Dichlqrobenzene 
1,3 Dichlorobenzene 
1,4-Diphlorobenzene 

-1,2,3,5 Tetrachlorobenzene " 

1,2,4,5 Tetfachlorobenzene 
1,2,3,4 Tetrachlorobenzene 
Pencachldrqbenzene

I 

Hexqchlorobenzene _1S 
2,4,5 Trichlorotoluene ND 
a1pha,2,4 Trich1ordto1uene 
a1pha,3,b Trichlorocoluene 
a1pha,2,6 Tnichlorotoluene 
Pencachlorotoluene ND 
Hexachloroethane 370 
Hexaphlorobutadiene ND 
2,3,4 Trichloroaniaole 
Péntachloroapiaole 
2,3,5,6 Tezrachloronitrobenzene 
2,3,4,5 Tetrachloronicrobenzene 

> 
Pencaéhloronitrobenzene 

_ 2,3,5,6-Tetraghlorbiylene 
1,2,3,k Ietrachloronaphthalene 
Aldrin ' ND 
Heptachlor 14 
Octachlqrostyrehe ND 
o,p DDE 20 
p,p uni: No 
o,p DDT 
p,p DDT 
Hire: 
alphg Qhlordane 
gamma Qlldtdane 
alpha DHC 
beta BBC 
Lindgpe 
Neptachlor Epoxide 
alpha Endoaulfan 
beta Endoaulfan 
Dieldrin 
o,p UDD 
p,p DDD 
Endrin . ' 
p,p Hethoxychlor ND 
Polychlorinated Biphenylg 60 
Toxaphene 

_ 
ND 

110 
ND 

‘I 

rm 
400 

i§ 
240 
260 
SSO 
ND 
ND 
ND 
ND 
890 
ND 

ND ND 400 
160 
ND 

1,3,5 Tgichlozobenzeng - 

1,2,4 Trichlorpbenzene ND 
1,2,3 Trichlotobenzehe 1.9 

ND ND 
320 12.6 
ND ND 

ND 210 

III 

3 
2; 
5 
<1 

n an 
0 '1' 

ND 
s-in 
A 1' 

u rm 
2 Rn 
1. 17 

E 51 

ea 
310 
nu

V 
ND 
160 
ND 

_ 571- 

ND ND 
2300 
ND 
ND 

21000 
ND 
ND 
ND 
ND 
2000 
650 
ND 

ND 
6700 
ND 

ND 
6800 
1100 
6300 
an 

2900 

N ND ND
0

A 
14 no 
P 130 

Rn L 400 
s 9.6 230 

La 190 
ND 150 

an 

ND 
15 

ND

Y 
ND 
so 
ND 

6,0 
an 

ND 
22 
an 

Y no 
ND ND ND 

550 220 
ND ND ND



-Pentachlorobergzene ~ 140 19 

fable 8. Conce'i:t'ra:_i.on of Organoehlotiue Pesticides in the Detroit iivex, 1,983 

K 

2 

Station 89. 352 Station No. "353 

Parameter _ 

K _ A__ 
. 2 

~ KL Aple SS W SSed HI. Aple S5 
:10“ no’ -;1o_3 __ poi’ 1103 

PU SS 
113$ 

1,; Dichlotobenzepg nu an 2.6 1?! --151 an flit zao 

1,3_ Dichlorobenzeqe I01 O O + 160 

1 ,-'+- Dighlorobénaene ND ND ND 

1,3,5 Iriohlorobenzene 16 s s 

1,2,!» Trichlorobenzene ND A A 

1,2,3 Trichlorobgnzene 6.9 )1 H 

1,2,3,5 Tetrachlorobengene 
' ND P P 

1,2-,2,5 Tetrach‘1or‘obenze_ne ND L L 
' 

no rm 
150 

1,2 3 lo 'l'et,rachlor'obenze_ne ND . 80 E E 

Hexachlorobenzene 
244,5 Trichlorotoluene 

ND RD 

alphé,2;b Ikichlorotoluene 
a1pha,3,4 Trichlorotoluene 

alph;,2,6 Triéhlorotoluene 
Pentachlorotoluene 
Hexachloroechaqe 
Bexachlorobutadigne 
2,3,4 Trichloroénisole 
Pentachloroaniaole 
2,3,5,6 Tetracbloronitrobenzene \ 

2,3,4,5 Tetrnohloronittobenzene 
Pentaphloronitrobenzehe 
2,3,$,6 Tgcrachloroiylene 
l,2,3,4 Tettaphloronaphthalene ' 
Qldrin ND 
I-'lepta,chlor" 1100 V ND 

' ND ND 10 

28 ND 
Occachloroatyrene 
0 ,p DDE 

p,p DDE 
ND 3.7 

o 
_, p DDT‘ 

ND 

p,p DDT 
mire: Y 
alpha Chlordane ND ND 

gamma Galordane 390 120 

alpha BBC ND ND
V 

Lindang ND 7. 5 

Heptachlor Epoxide 650 ijlb 

390 ' ND 130 ND 

beta sac In 
$ 

- an 

no 

alpha Endosulfgn 
beta Endoaulfan 180 1 l¢.lo _l10 .90 

Dieldrin 550 _ 

54--5 

RD RD 

0,9 man an 

l L p,p DDD 
Bnflrin Y ¢ V 

ID ND RD ND ND 

Po_lych_lo1-inat ed Biphenyla 32 1400 62 18 350 5 .4 

Toxapheng ID ND ID ND ND H1) 

p ,p Hethdxych_1o_r 

.. 528.. 

3.1 

an 
A 

un 160 12 

N N 
O O 

s s 

A A 
n n 
2 2 

1. 1.

E 2



'l'ab1e 8. Concentration of Otganochlorine Peaticides ‘in the Detroit liver, 1983 u 
Iarameter 

Station N0. 370 Station No. 379 
H1; Aplea sss Pw S_,Se% nu. Aplea ssa PW SSe¢! :10‘ 4:10,, V;;1o,A __ 310°‘__x-10 :10 

1,2 Dichlorobenzene 
1,3 Dichlorobenzege 
1,4 Dichlorobenzene 
1,3,5 Trichlotobenzene 
1,2,4 Trichlorobenzeng 
1,2,3 Trichlorobenzene 
1,i,3,5 Tetrachlorobenzene 
1,2,b,5 Tecraéhlorobenzene 
1,2,3,b Tétrachlorubenzene 
Pehtachlorobenzene

3 

Hexachlorobenzene 
2,4,5 Trichlorotoluene 
a1pha,2,4 Trichlqrozolfiene 
a1pha,3,4 Tzichlorbtoluene 
a1pha,2,6 Trichiototoluene 
Pentachlorotoluene 
Hexabhloroethane 
Hexachlorgbutadiene 
2,3,4 Iriqhloroafiisole 
Pencachloroanieole 
2,3,5,6 Tetrachloronitrobenzene 
2,3,4,5 Tecraghloranitrobenzege 
Pentachloronitrobentene 
2,3,S,6 Te:ra¢h1oroxy1ene_ 
l,Z,3,4 Tetrachloronaphchalene 
Aldrin

v 

Heptachlor 
Octachloroscyrepe 
o,p DDE 
p,p DDE 
0,p DDT 
p,p DDT 
Hire: 
alpha Chlordane 
gamma Chlordane 
alpha EH6 
beta BBC 
Dindane 
Heptachlor Epoxide 
alpha Endpaulfah 
beta Endoaulfan 
Dieldrin 
o,p DDD 
p,p DDD 
Bndrin 
p,p Hechoxyqhlor 
Polychlorinated Biphenyla 
Togaphene 

120 40 36 
ND ND ND 70 78 

500 N ND ND ND ND ND N N an 
an 0 o o 
rm 
550 s .4 s s 
an A ' 

A ‘A 

_ 
u 

24 n 
2 2 P 

_ 1. ND L 1. 

nn 

ND ND " E 32 E E 

‘ 220 ND ' 

ND 
“D , 

y V 
ND ND V 
65 150 rm 
no I in as 
41 nu 

N 

* no 
rm 110 Y 

1:019 
"D Y 

an 
60 

150 
ND 

ND 
17 
ND 

vv vv' 
ND ND - ND ND ND ND ND 
17 200 490 210 I28 610 49 
ND ND ND ND ND ND ND 

3- 59-



( \ 

table 8. Guncqncrntibn df Organochlorine Pgatigidgs in the Detroit River, 1983 
Station No. 399 

Parameter 
ML Aplea SS3 PW sseg 

_ 

' x10‘ x10 x10~ 

1,2 Dichlorobenzene ND ND 3.3 ND ND 
1,3 Dichlorobenzene ND 890 
1,4 Dichlorobenzene *650 ND 
1,3,5 Trichlorobenzene ND ND 

3” 
32 

ND 

1,2,4 Ttichlprobeniene ND 
1,2,3 Trichlorobenzene 7.4 
1,2,3,S Tetrachlorobenzene ND 
1,2,4,5 Tegrachlorobenzene 
,2,3,4 Tetrachlorobenzene ND . 

Pentachlorobenzene 40 " 36 
Héxachlorobenzene 60 ND 38 
2,4,5 Trichlprotoluéhe ND ND 
a1pha,2,4 Trichlorotoluene 
a1pha,3,4 Trichlorotoluene 
a1pha,2,6 Trichlopotoluene 
Péntachlprotoluene 
Hgxachloroethane 
Héxachlorobucadiege 
2,3,4 Trichloroanisole 
Pentachloroanisole 1 

2,3,5,6 Tetrachloronitrobenzene 
2,3,4,S Tetrachloronitzobenzene V, 

Pentachlqgonitrobenzéne 
2,3,5,6 Teprachloroxylene 
1,2,3,4 Tétrachloronaphthalene 
Aldrin 
Heptachlor V ' 
Octachloroatyrene ND V ND 
0~,p DDE 33 ND 11 
p,p DDE ND 9.8 ND 
o,p EDT ND 
p,p DDT 
Hire: V 
alpha Chlordane ND 
gamma Chlordane 

_ 

#20 
ND 

beta EEC 
"Lindane 22 
Neptachlor Epoxide ND 
alpha Endoafilfan ND 
beta Endoaulfan 6.6 

ND 

alpha BBC
V 
ID 

Dieldzin ND 
O,p DDD 
P1? D99

3 

End:-in V V 
p,p Methoxychlor ND ND ND Polychlorinated Biphenyla 33 40 36 
Toxaphene ID up up 

:5 5;: 

- 50 _
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