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SUMMARY 

An intensive industrial waste survey was conducted at Dow Chemical of' 

Canada, Limited, Sarnia, during August and September of 1969. Composite samples 

over 24-hour operating periods were collected at all outfalls to determine the 

waste loadings discharged to the St. Clair River. In-plant samples were also 

collected to determine the individual plant contributions to the final waste 

loading. 

The discharge of mercury to the St. Clair River was the most serious 

pollution problem noted during this survey. For the purposes of this report, it 

was estimated that 50 lbs. to 100 lbs. of mercury were discharged daily to the 

watercourse at the time of the survey. It was recomended that the Company imple- 

ment all the necessary corrective measures to eliminate all discharges of mercury 

to the St. Clair River. Since the time of the survey, this has been accomplished. 

The Company was also found to discharge excessive quantities of BOD and 

COD-exert ing materials, suspended solids, dissolved solids, chlorides and phenolic 

materials. In sont cases, the waste discharges exhibited pH levels outside the 

CMRC objectives of 5.5 minintim to 10.6 maximum for discharge to a watercourse. 

A considerable portion of the St. Clair River was found to be discoloured by wastes 

discharged from Dow Chemical of Canada, Limited resulting in aesthetic pollution. 

It was recommended, therefore, that the Company separate all the contaminated waste 

streams and provide the necessary treatment to render the effluents acceptable for 

discharge to a watercourse. 

It was further recouinended that the Company undertake an extensive waste 

monitoring program to identify all sources of contaminated wastes and submit to 
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the OWRC a program for the control and/or treatment of. the wastes, where necessary. 

Aside from day-to-clay waste control, it was also reccmnehded that the Company set 

up a contingency plan to cope with accidental lossea of materials to the sewer 

systems. 



INTRODUCTION 

The Dow Chemical of' Canada, Limited complex in Sarnia is made up of 

a series of separate plants arranged to operate in conjunction with one another 

to yield a wide range of chemical products. The raw materials are essentially 

brine from the deep wells and light hydrocarbon gases from the neighbouring 

refineries. These are processed by various chemical means to yield products 

including solvents, glycols, ammonia, polymers, chlorine and caustic. 

During the week of August 11, 1969, a comprehensive industrial waste 

survey was carried out at Dow Chemical of Canada, Limited for the following 

purposes: 

(a) to determine the sources and characteristics of the wastes within 

the complex by examining the individual production operations as 

they relate to the generation and subsequent disposal of the waste- 

waters; 

(b) to determine the total industrial waste loadings for selected 

parameters discharged from this complex to the St. Clair River; 

(c) to determine the contribution of the individual plants to these 

loadings; and 

(d) to recommend remedial measures where needed based on data collec- 

ted. 

This report presents a compilation and interpretation of the data col- 

lected. First, the details of the survey are provided. Then, due to the complex- 

ity of the operations at the site, each production unit is dealt with as a sep- 

arate entity with respect to products and raw materials, processes, sources and 
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disposal of wastes, sampling and analysis, interpretation of analytical results, 

and conclusions and recommendations. Finally, a discussion on the overall com- 

plex with general conclusions and recommendations is provided. 

DETAILS OF SURVEY 

On August 11, 1969, staff from the Division of Industrial Wastes visited 

Dow Chemical of Canada, Limited to carry out an in-depth survey of the Sarnia 

works. This survey was conducted over a five-day period. 

In addition to the main survey, the industry was revisited on September 

3, 1969, to res ample the Styrene Plant which reportedly was not operating normally 

at the time of the original survey. Following a number of interim discussions, 

a final meeting was held on January 28, 1970, to discuss the report in its pre- 

liminary stages. At this time, flow rates, process description, sampling points, 

etc., were reviewed with Company personnel to confirm their accuracy. 

Personnel Participating 

it obtain details on plant operations, it was necessary to involve 

key Company personnel to obtain information on process descriptions, operating 

techniques, unit operations, etc. During the course of the survey, the following 

personnel were contacted: 

Mr. F. Sundberg - Superintendent of Electrochemical Division 

Mr. W. J. l4cCagherty - Superintendent of Hydrocarbon Division 

Mr. J. N. Gilber - ibchnical Manager - Chlorthe Plants 

Mr. P. Fink - Assistant Superintendent - Hydrocarbon Division 

Mr. D. Cattran - Assistant Superintendent - Plastics Division 

...3 
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Mr. C. R. Young - Assistant Superintendent - Manufacturing 

Mr. I). T. Mullen - Stationary Engineer - Steam Plant 

Mr. F. Bremner - Engineer 

It was also necessary to interview supervisors, engineers and. other 

personnel at the various plants to obtain more detailed information on sewer 

locations, flow rates, sampling points, etc. 

The OWRC personnel involved in the survey were; 

Mr. N. Borodczak - Chemical Engineer 

Mr. B. W. Hussain - Chemical Engineer 

Mr. 14. V. Filey - Chemical Technologist 

Mr. T. E. Wood - Chemical Technologist 

Mr. B. A. Knapp - Student 

Sampling and Analysis 

During the course of the survey, 2k-hour composite samples were talcen 

of the outfalls at the St. Clair River, representing the total waste discharge 

from the works in Sarnta. The samples were collected in 8-hour shifts. Each 

sewer was sampled for at least three consecutive shifts to cover the 2k-hour 

period. Because of the number of outfalls, the sewers were sampled in groups. 

A simple code was established to identity the outfall samples taken. 

The code consists of the letter C, denoting a composite sample, a Roman numeral 

in the range I to Ylil, which denotes which shift the sample was obtained, and 

an Arabic numeral in the range of 1 to 12, which indicates the sewer sampled. 

A complete breakdown of the three component symbols follows: 

... 4 



1. C Indicates composite sample 

2. 1 Shift 1600 hours to 2400 hours August 11, 1969 

II Shift 0001 hours to 0800 hours August 12, 1969 

III Shift 0801 hours to 1600 hours August 12, 1969 

IV Shift 0001 hours to 0800 hours August 13, 1969 

V Shift 0801 hours to 1600 hours August 13, 1969 

VI Shift 1601 hours to 2400 hours August 13, 1969 

VII Shift 0001 hours to 0800 hours August i4, 1969 

VIII Shift o8oi hours to 1600 hours August 14, 1969 

3. 1 42" Sewer 

2 48" Sewer 

3 30" Sluice 

4 54" Sluice 

5 Old Chlorine Caustic Sewer (North) 

6 New Chlorine Caustic Sewer (South) 

7 2nd Street Sewer 

8 3rd Street Sewer 

9 Dominion Alloy Sewer 

10 4th Street Sewer 

11 Steam Plant 42" Sewer 

12 Steam Plant 12" Sewer 

The analytical results of the outfall samples were used to compile the 

total net waste loadings discharged to the St. Clair River from Dow Chemical of 

... 5 
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Canada, Limited. 

During the day shifts, composite samples were collected within the com- 

plex to determine the characteristics of the wastes discharged from the individual 

plants or operations. These samples were labelled as to area, source, time of 

collection, etc. 

Composite samples were made up by collecting equal aliquots approximately 

every one half-hour in a 140 02. bottle, over a determined sampling period. In 

special cases, duplicate samples were obtained where ether solubles (non-volatile 

oil) and mercury analyses were required. Samples for mercury analyses were col- 

lected in plastic bottles to prevent metal losses on the walls of the container. 

All samples were shipped daily to the Ontario Water Resources Coimnission Labora- 

tories in Ibronto for analysis. The analytical results as obtained from the 

Laboratories are appended to this report. 

Water and Distribution 

Water for industrial purposes is pumped from the St. Clair River and, 

at the time of the survey, it was reported that approximately 156 Imgd was used. 

The majority of this water is used for once -through cooling purposes • Other 

uses include product washing, equipment washing, product transportation medium 

and steam production. At the time of the survey, Dow personnel provided data 

which indicated water was distributed to the various plants in the complex as 

follows: 
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Plant Total Water Use Imgd (Approx.) 

Brine freatment 2. 

Chlorine I 3)1 

Chlorine II 3.0 

Chlorine III 6.5 

Caustic 1.5 

Giycol :i: 22.0 

Q],ycol II 6.0 

Ethanolamines 0.7 

Vinyl Chloride 15.1 

Solvents 1.9 

Ammonia - Plant I 8.0 

Ammonia - Plant U 28.0 

Ethylene 20.0 

Styrene 19.0 

Styron 1.2 

Latex 3.0 

Polyethylene 9.0 

Pelaspan 1.0 

Steam 2.7 

i54.k 

Cooling water requirements vary depending on river water and ambient 

temperatures and hence, the rates presented above would approximate maximum use. 
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It should also be noted that the figures above are only as reliable as 

the techniques used to obtain them and these are constantly being revised and 

improved according to Dow personnel. 

... 8 
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BRINE PLANTS 

RAW MATER MLS AND PRODUCTS 

'l\io types of treated brine for the electrolytic cell (i.e., Chlorine 

I, II and are produced front brine obtained from salt formations located 

in the Sarnia area. 

PROCESS 

Saturated brine (26% sodium chloride) is pumped fran a network of 

underground caverns to a series of storage tanks. A major portion of the brine 

is acidified with hydrochloric and sulphuric acid to bring the level from 

approximately 10 to 2. This acidified solution is then pumped to Chlorine 

Plants I and III which utilize mercury cells for the electrolysis of brine. 

The brine to be used in the diaphragm electrolytic cells in the 

Chlorine II Plant is treated with sodium carbonate to precipitate the calcium 

as calcium carbonate and thus, reduce the calcium concentration from approxi- 

mately 700 ppm to less than 10 ppm. The treated brine is then acidified to a 

pH level of 1.8 to 2.2 and pumped to Chlorine U. The sludge from the settling 

operation is directed to a lime recovery system. (Since the time of the survey, 

this brine is also treated with sulphide to precipitate the mercury contained 

in the brine returned to the salt caverns from Chlorine I and III Plants.) 

During the survey, brine was also received from another company which 

is forming storage caverns in the salt formation in the Sarnia area. The overall 

brine distribution was reported as follows: 

Chlorine I 8oo tgpm 

Chlorine II 700 

Chlorine III 1,800 Igpm 

... 9 
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SOURCES OF WASTES AND DISPOSAL 

Figure 1 indicates schematicau,y the sources and disposal of wastes 

associated with brine treatment operations. Waste sampling locations are indi- 

cated on the diagram and are described below. 

FIGURE I 

BRINE TREAThfENT 

1ST STREET 

54" SLUICE 

TO RIVER 

I 
0 

INTERMITTENT FLOW 

54W!! POINT No. I 

CHLORINE - CAUSTIC 

NORTh SEWER 

To RIVER 

FROM 6113G. 41 

CHLORINE — CAUSTIC 

SLOTh S&ER 

To RIVER 

10 

N-S 
SLUICEWAY 

[ TAR 

DISPOSAL —— 
SUNE 
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(i) Brine treatment effluent to N-S Sluiceway (drainage from pump pads, leakage 

from pump seals, etc.). 

(2) Building 42 effluent to South Chlorine-Caustic Sewer (comprised mainly of 

pump seal water). 

(3) North Chlorine-Caustic Sewer to St. Clair RIver. Includes brine overflows 

due to imbalances and brine displaced fran cavern used for tar disposal 

along with other minor unidentified flaws. 

SAMPLING AND ANALYTICAL RESULTS 

During the course of the survey, composite samples were taken of waste 

waters arising from the brine treatment processes. The analytical results of the 

samples obtained are presented in I. 

TABLE I 

BR ThE THEA 04E21T ANALYTICAL RESULTS AND FLOW DATA 

Sample Lab. Flow Solids Chlorides 
Point* No. mgd Total Susp. Diss. as Cl p11 

1 T-l830 0.5 5,780 40 5,740 3,840 8.9 

2 T-1925 1.9 4,930 100 4,830 2,006 12.3 

3*-N T-l909 0.9 34,240 70 34,170 20,4140 9.1 

T-1884 80,860 150 8,710 41,680 12.1 

T-1905 123,160 450 122,710 64,440 11.0 

Service 

Water 20 40 
(Estimate 
based on 
results of 
two samples) 

11 
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* Numbers correspond to sample locations indicated on Figure I. 

These 8-hour composite sample results are shown. The flow in this 

sewer could vary significantly from time to time and hence, data 

provided here cannot be used conclusively. 

All results reported in parts per million (ppm) except pH. 

DISCUSSION OF RESULTS 

Based on the analytical results obtained and flow data provided by 

Company personnel, operations at the Brine Treatment Plants result in the net 

discharge of 3,500 lbs. per day of suspended solids and 435,800 lbs. of chlorides 

per day. These results indicate that the wastes produced in the brine treatment 

area contain excessive quantities of suspended solids and chlorides. 

Principle sources of suspended solids included the discharge from 

Building 42 (approximately 1,500 lbs. per day) and brine overflows and/or brine 

displaced from the cavern used to dispose of tars (approximately 1,850 lbs. per 

day). A major portion of the latter occurred on one shift. 

The high chloride levels indicated are no doubt almost solely attribu- 

table to the wasting of brine to the North Chlorine-Caustic Sewer due to imbal- 

ances. Additional losses would include spills, leakages, etc., in the Brine 

Treatment Plants. Since all of this brine would contain mercury, resulting from 

Chlorine Plants I and XII which return brine to the sewer system, under no cir- 

cunstances should any of this brine be allowed to reach the River. 

The pH of wastes from Building 42 and in some cases in the brine over- 

flows was high (9.1 to 12.3). This elevated pH condition must be due to loss 

12 
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of brine prior to acidification or the overflow of alkaline brine. Elimination 

of brine discharges would obviously correct this problem. 

CONCLUSIONS AND R!COMMENDAflONS 

The brine treatment effluent discharged to the 54" sluiceway appeared 

to be relatively uncontaminated. Contamination of the waste flows fran the re- 

maining operations in the brine treatment area, i.e., Thailding 42, resulted 

largely from spills, leakage, discharge of brine, etc., to the sewer system. 

The Company should, therefore, adopt good housekeeping practices to maintain 

such losses to a minimum by tight in-plant control. Spent brine should not be 

sewered to the watercourse under any circumstances because it will contain 

mercury. 

During this survey, it was estimated that brine displaced fran the tar 

disposal operation, and brine overflows brought about by- imbalances in the brine 

system, resulted in the discharge of approximately 380,000 pounds of chlorides 

per day but accounted for a daily flow of less than one million gallons. The 

Company should, therefore, consider providing sufficient surge and storage capa- 

city to retain these brine solutions for eventual return to the system. 

Since the time of this survey, the Company has taken the action recom- 

mended above to eliminate the discharge of mercury. In addition to eliminating 

the discharge of mercury, the chloride losses would also be greatly reduced. 
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CHLORINE I PlANT 

RAW ANt) PRODUCTS 

Hydrogen, chlorine and 50% sodium hydroxide solution are produced 

utilizing acidified brine and mercury and carbon electrodes. 

PROCESS 

Chlorine I utilizes mercury cells f or the electrol.ysis of brine 

(800 Igpm). Treated saturated brine (26% sodium chloride) is fed into the 

cell and, as a current is passed through the cell, chlorine is liberated at the 

carbon anode while the sodium and mercury form an amalgam. The mercury-sodium 

amalgam is passed to another cell where it is contacted with deionized water to 

produce a 50% sodium hydroxide solution and hydrogen. In theory, since the 

brine is in a closed system, mercury is returned to the electrolytic cells. 

The chlorine is chilled, scrubbed with sulphuric acid and compressed 

in preparation for distribution. The hydrogen is cooled directly with water, 

scrubbed with a weak caustic solution and then sent to the Ammonia Plants. The 

50% sodium hydroxide solution is pumped to the Caustic Plant for further pro- 

cessing. 

The spent brine (13% sodium chloride) is subjected to a vacuum to draw 

of I the chlorine. The brine is then treated with spent sulphuric acid from the 

chlorine scrubbing operation and with sulphur dioxide to destroy the excess hypo- 

chlorite before it is returned to the well. 

SOURCES OF WASTES AND DISPOSAL 

Figure II schematically indicates sources and disposal of wastes 

associated with the Chlorine I Plant. The waste sampling location (1) is indica- 

... 14 
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ted on Ihe diagram and the sample would include cooling water, compressor waters, 

floor spills, cell floor drainage, hydrogen scrubber water, etc. 

FIGURE II 

CK[0R ThE I PLAIT SOURCE MW DISPOSAL OF WASTES 

FROM BLDG. 42 

ID POINT No. I 

(i) Cooling water, compressor waters, floor spills, cell floor drainage, hydro- 

gen scrubber water, etc. 

15 

CHLUkINE - CMLISTIC 

souTh SEWER 

To RIVER 
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SAMPLING AND ANALYTICAL 

On August 13, 1969, a composite sample was taken of the effluent from 

the Chlorine I Plant covering an operating period of 11:00 a.m. to 4:30 p.m. 

The analytical results are given in Table II. 

TA.BLE II 

I PLANT ANALYTICAL AND FLOW DATh 

Solids Chlorides 
Suap. as Cl 

15 * 

CHLORINE 

Flow 
mgd 

3.4 

Lab. 
No. 

1866 
& T-l926 

* Analysis not performed. 

NOTE; All results reported in parts per million (ppm) except pH. 

DISCUSSION OF RESULTS 

A mercury waste loading of approximately 12 lbs. per day was calculated 

on the basis of flow rates supplied by Company personnel and the analytical re- 

sult of 0.36 ppm obtained on the sample of the Chlorine I Plant effluent. 

It is anticipated that a major portion of the mercury found in the 

effluent from this Plant resulted from direct water cooling of the hydrogen stream 

which contains mercury. This cooling water and the condensates were discharged 

to the sewer. Other sources would include floor washings, spills and brine leak- 

age which could contain mercury. 

CONCLUSIONS AND 

The Company should take immediate steps to eliminate the discharge of 

any wastes which may contain mercury. Such measures may also reduce the 

16 

Sample 
Point 

1 

Total 

160 

Diss. 

145 

pH 

8.7 

Mercury 
as Hg 

0.36 
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of chlorides (the levels of which were not established) discharged to the River. 

Since the time of this survey, the Company was advised to eliminate 

all mercury discharges and it was reported that this has been done. Recent 

investigations confirm this point. 

17 
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CHLORINE II PLANT 

RAW MA PER IALS AND PROD1JC Th 

Chlorine, hydrogen and 10% sodium hydroxide containing 16% sodium 

chloride (feed to Qi,ycol Plant) are produced in this Plant using treated brine. 

PROCESS 

Treated brine (26% Nsa) is pumped (700 loin) to a series of 57 dia- 

phragm cells comprised of steel cathodes, graphite anodes, and asbestos-in-steel 

diaphragms to separate the electrodes. As a current is passed through the cell, 

chlorine is liberated at the anode and hydrogen at the cathode. The spent elec- 

trolyte, made up of' 16% sodium chloride and 10% sodium hydroxide, is pumped to 

the Glycol Plant. 

Chlorine is passed through chillers, counter-current sulphuric acid 

drying towers and compressors to prepare the product for distribution. The 

spent acid is stored to be used in the brine operation. 

Hydrogen is scrubbed with water and 5% sodium hydroxide, and is used 

in the production of' ammonia. The spent caustic solution is wasted to sewer. 

SOURCES OF WASTES AND DISPOSAL 

Figure III schematically indicates the sources and disposal of wastes. 

The waste sampling locations are indicated on the diagram and are described below. 

18 
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FIGURE III 

CHLORThE II PLANT AND DISPOSAL QF' WASTES 

(1) Compressor bay cooling water. 

(2) Cascade cooler. 

(3) Cell floor - 112 scrubber, chlorine seal pots, etc. 

Graphite sewer - spray column, scrubber and wash waters. 

SAMPlING AND ANALYTICAL RESULTS 

On August 12, 1969, samples were collected of the waste flows 

from Chlorine II during the day shift at points noted in Figure III. The analyti- 

19 
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cat results of these samples are presented in III. 

TABLE III 

CHLORINE II PLANT ANALYTICAL RESULTS AND FLOW DATA 

Sample Lab. Flow Solids Chlorides 
PoInt No. wgd Total Susp. Diss. COD as Cl 

1 T-1824 1.0 500 30 470 12 12.4 313 

2 T-1825 1.0 160 3 157 4 8.8 83 

3 T-1823 0.5 43,910 6o 43,850 4o 13.2 43,600 

4 T-1822 0.5 6,230 270 5,960 110 12.6 5,180 

Service 

Water 

(Estimate) 20 ho 

NOTE: All results reported in parts per million (ppm) except pH. 

DISCUSSION OF RESULTS 

Waste loadings based on the anaLytical results in Table III and. the 

flow rates supplied by Company personnel were calculated and are provided below: 

Sample Point Flow Suspended Solids Chlorides as Cl 

(nigd) (lbs./day) (lbs./day) 

1 1.0 300 3,100 

2 1.0 Boo 

3 0.5 300 218,000 

14 0.5 1,400 25,900 

Total Discharge From 
Chlorine II to 54" 

Sluice on 1st Street. 3.0 2,000 297,800 

Net Loading 3,0 1,400 296,600 

... 20 



- 20 - 

From the analytical results, it is evident that a majority of the 

wastes discharged from Chlorine fl are alkaline exhibiting high levels of pH. 

Three of the waste streams exhibited pH values in excess of 12.4, whereas the 

Commission's objective for maximum pH is 10.6, and accounted for a flow of 

approximately 2.5 mgd. These wastes are discharged to the 1st Street Sluice 

which also carries the effluents from Giycol I Plant and the lime slaking pro- 

cess. The basic wastes precipitate the carbonates creating a white coloured 

effluent from the 1st Street Sluice. The end result is an objectionable white 

plume in the St. Clair River. 

It was also reported that approximately 180 gallons per shift of spent 

weak caustic solution from the hydrogen scrubbing operation are wasted directly 

to the sewer. This waste discharge could have a marked effect on the pH of the 

final effluent discharged to the St. C].air River. 

The graphite sewer contained the majority of the suspended solids dis- 

charged from the Chlorine II Plant contributing approximately 1,300 lbs. per day 

(net) to the total waste loading. The cell floor effluent exhibited an extremely 

high pH of 13.2 and contained high concentrations of chlorides as Cl contribu- 

ting approximately 218,000 lbs. per day towards the total waste loading. The 

analyses of the cell floor effluent suggest high losses of brine to the sewer 

system. 

Since the time of the survey, it has been realized that the brine used 

in this Plant contains mercury because it is common to the Chlorine I and III 

Plant recirculating systems. Hence, any losses of brine from this Plant could 

21 
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result in the discharge of mercury. 

CONCLUSIONS AND 

All effluents from Chlorine II except for the cooling water from the 

cascade coolers were basic, exhibiting pH levels in the range from 12)1. to 13.2. 

It appears that contamination of the waste streams results from losses of alka- 

line brine or caustic solutions to the sewer system. Tighter in-plant control 

measures should be implemented to maintain such losses to a minimum. 

The high pH levels are made more significant by the fact that these 

wastes are discharged to the 1st Street SluIce which also conveys the effluents 

from G].ycol I. When these two streams are mixed, a milky-coloured precipitate 

is produced which discolours an appreciable stretch of the St. Clair River. 

Therefore, to eliminate at least a partial cause of this aesthetic pollution, 

the Company should, in addition to improving housekeeping practices, provide 

adequate pH control on a continuous basis. 

It was also reported that spent weak caustic from the hydrogen scrubber 

is sewered following each shift. Waste of this type should be retained for alter- 

nate disposal. 

The graphite sewer accounted for the discharge of approximately 1,300 

pounds of suspended solids (net) to the St. Clair River. The Company should 

investigate the source of these solids with a view to eliminating them from the 

sewer system. 

Since the time of the survey, it was learned that brine used at the 

Chlorine II Plant may contain mercury and hence, steps must be taken to prevent 

22 
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its discharge. When the Company was advised of this problem, it commenced 

treating the raw brine for mercury removal. 

... 23 
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CHLORINE [II PLANT 

RAW MATERIALS AND 

Chlorine, hydrogen and 50% caustic solution are produced utilizing 

acidified brine and mercury and carbon electrodes. 

PROCESS 

The process description for this Plant is essentially the same as 

for Chlorine I as both utilize mercury cells for the electrolysis of brine. 

SOURCES OF WASTES AND DISPOSAL 

Figure IV schematically indicates sources and di8posal of wastes 

associated with the Chlorine III Plant. The waste sampling and other pertinent 

locations are indicated on the diagram and are described below. 

FIGURE IV 

CHLOR DIE III PLANT AND DISPOSAL OF WASTES 

DOMINION — ALLOY 

To RIVER 

(rj POINT No. I 
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(1) H2 scrubber.and compressor water. 

(2) Major portion of combined waste flow from Chlorine III. 

(3) Hydrogen cooling water. 

(A) Floor spills, floor drainage and compressor water. (not sampled) 

(B) Intermittent overflow to 3rd Street sewer estimated at 1.0 Ixngd. (not sampled) 

SAMPLING AND ANALYTICAL RESULTS 

On August 13, 1969, composIte samples were collected from 11:00 a.m. 

to 11:30 p.m. of the waste flows from Chlorine III. The analytical results of the 

samples are presented in Table IV. 

TABLE IV 

CHLORINE m PLANT ANALYTICAL MW FLOW DATA 

Sample Lab. Flow Solids Chlorides Mercury 

Point No. mgd Ibtal Suspended Dissolved as Cl as Hg COD pH 

1 1-1867 N.A. 950 20 930 470 0.77 20 8.8 

& T-l927 

2 1-1868 65 7,800 120 7,680 3,1150 0.87 36 12.2 

& T-l928 

3 T-1869 0.3 12.7 

NOTE: All results reported in parts per million (ppm) except pH. 

DISCUSSIONS OF RESULTS 

The total net waste loadings from this Plant were calculated based on 

flow rates obtained from Company personnel and the analytical results of the 

above samples. lb account for the loadings to the 3rd Street sewer brought about 

by an overflow (approximately 1 mgd), one would have to assume that the quality 

of wastewaters into this sewer is approximately the same as that of sample #1. 
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This would give the net loadings to the Dominion Alloy sewer as approximately 

6,500 lbs. per day suspended solids; 220,000 lbs. per day chlorides; 2,300 lbs. 

per day COD; 57 lbs. per day mercury; and to the 3rd Street sewer, approximately 

8 lbs. per day of mercury. 

By far the most significant contaminant discharged from the Chlorine 

[II Plant is mercury. The mercury concentration in the hydrogen cooling water 

was found to be 12.7 ppm (grab sample) at the time of the survey in a flow of 

approximately 0.3 Dngd which accounts for about 36 lbs. of the mercury discharged 

daily from this Plant. The Company has reported mercury concentrations as high 

as 36 ppm in this cooling water which would constitute a mercury loss of over 

100 lbs. per day to the St. Clair River from the hydrogen cooling operation 

alone. Other sources of mercury such as floor drains and brine losses account 

for the remainder of the loss from this Plant. The significance of' mercury 

losses to a watercourse will be discussed later in the report. 

The effluent from this Plant discharged to the Dominion Alloy sewer 

also exhibited a high pH of 12.2 and contained high concentrations of chlorides 

(as cl) contributing approximately 220,000 lbs. per day to the waste loadings. 

This would suggest losses of caustic and/or spent brine in this Plant. 

CONCLUSIflNS AND 

The mercury losses from Chlorine III were estimated at 65 lbs. per dny. 

The Company should take icediate steps to eliminate the discharge of any waste- 

water which may contain mercury. Such measures would also serve tn reduce the 

amnunt of chlorides discharged to the River. 
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The high pH level (12.2) indicates losses of caustic and/or alkaline 

brine to the sewer system. 'lighter tn-plant control measures should be adopted 

to significantly reduce these losses. 

Since the time of this survey, the Company was advised to eliminate all 

mercury discharges and it was reported that this has been accomplished. Recent 

investigations confirm this point. 
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CAUSTIC PLANT 

RAW MATER IALS AND PRODW 

Solid sodium hydroxide and 73% caustic solution Is produced from 50% 

caustic generated in the chlorine I and III Plants. 

PROCESS 

The 50% caustic solution from the chlorine plants is concentrated to 

produce a 73% sodium hydroxide solution and/or solid sodium hydroxide. The 73% 

caustic solution is produced in two evaporator pots where the teed is steam 

heated to evaporate the water and thereby concentrate the solution. 

To obtain solid sodium hydroxide, the 50% caustic solution is fed into 

a vessel having a dowtherm jacket. The temperature is maintained in the order 

of 375°C to evaporate the water. The slurried sodium hydroxide is cooled, passed 

through a flaker, screened, classified and drummed. 

SOURCES OF WASTES AND DISPOSAL 

Figure V indicates schematically the sources and disposal of wastes, and 

the location of sample point (1) which includes all wastes produced in the Plant 

such as evaporator condensate, cooling water, spills, etc. 
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FIGURE V 

CAUSTIC PLANT SOURCES AND DISPOSAL OF WASTES 

C) SAWLE POINT i• i 

SAMPLING AM) ANALYTICAL RESULTh 

On August 12, 1969, a composite sample over a period from 10:00 a.m. 

to p.m. was obtained of the final effluent from the Caustic Plant discharging 

to the north-south sluiceway. The analytical results of the sample are provided 
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in Table V. 

TABLE V 

CAUSTIC PLANT ANALYTICAL RESULTS AND FLOW DATA 

Sample Lab. Flow Solids pH at Chlorides 
Point No. mgd BOD Total Susp. Diss. Lab. COD as Cl 

1 T-1832 1.5 8.44 620 210 4410 11.9 228 

Sen ice 
Water 20 140 

(Estimate) 

NOTE: All results reported in parts per million (ppm) except pH. 

DISCUSSION OF RESULTS 

Waste loadings were calculated based on flow rates supplied by the Com- 

pany personnel and the analytical results in Table V, and were found to be as 

follows: 

Flow BOD Suspended Solids COD Chlorides 

(lbs/day) (lbs./day) (lbs./da.y) (lbs./day) 

1.5 100 3,200 1400 3,1400 

Net Loadings 2,800 2,800 

The effluent from the Caustic Plant exhibited a high concentration of 

suspended solids (120 ppm), contributing approximately 2,800 lbs. per day (net) 

to the total industrial waste loading to the St. Clair River. As most of the 

wastes were reported to be made up of cooling water and condensates from the 

evaporators, it is difficult to relate this high suspended solids concentration 

with plant operations. 

The pH was high at 11.9 suggesting entrainment of caustic in the eva- 
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porator overhead and/or spillage and leakage of caustic. 

CONCLUSIONS AND 

From the reported operations at the Caustic Plant, it was difficult to 

account for a suspended solids concentration of 210 ppm in the plant effluent. 

The Company Should therefore carry out the necessary in-plant studies to deter- 

mine the source of this contamination with a view to reducing the suspended solids 

concentrations to acceptable levels. 

The Company should similarly take steps to reduce the pH to an accept- 

able level (5.5 to 10.6). 
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GLYCOL I PLANT 

RAW MATERIALS AND PRODUCTS 

Mono-ethylene, di-ethylene and tn-ethylene glycol, ethylene oxide, 

ethylene dichioride, dichloroethylether, propylene oxide and propylene dichlonide 

are produced using ethylene, chlorine, water, caustic and slaked lime. 

PROCESS 

The main process carried out in this Plant is the production of ethylene 

g].ycol via the chlorohydrin and ethylene oxide route. First, ethylene, liquified 

chlorine and pre-heated water are brought together in a chiorohydnin reactor to 

form ethylene chiorohydrin (ECH). Gases from this reactor go to an overhead con- 

densor where by-products of the chlorohydrin reaction, ethylene dichloride and 

bis-2-chloro ethyl ether are recovered. The cooled gases are water scrubbed to 

remove any chlorine. 

The dilute EEH is sent to a hydrol.yzer where hydrolysis in a weak alkali 

medium (either with caustic or slaked lime) to ethylene oxide (PLO) is accomplished. 

The resultant EU and water vapour mixture is compressed and condensed to remove 

some water. The rest of the water plus a portion of the by-products (ethylene 

dichloride and aceta].dehyde) are removed in a finishing tower. The EO is cooled 

and stored for use in the Ethanolamine Plant or in the production of ethylene 

glycol. 

The finished EO is then hydroLyzed in the liquid phase under pressure 

to form mono-ethylene glycol. Reaction with more EO forms the di-ethylene and 

tn-ethylene gly-col plus the higher glycols in the form of tars. The crude 

glycol solution is concentrated by multiple effect evaporation to near the 
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anhydrous state and then fractionated to separate the various glycol forms. The 

evaporator condensate is returned to the reactor. 

Propylene oxide, a homologue of ethylene oxide, is produced in this 

Plant for use in the G],ycol II Plant. As in the case of the ethylene oxide, 

propylene chlorohydrin is first produced by the reaction of propylene, liquified 

chlorine and water. The chlorohydrin is then reacted with a mixture of slaked 

lime (20%) and caustic (80%) to form the propylene oxide. The propylene oxide 

is finished and by-products collected in a similar fashion as the ethylene oxide. 

The collected ethylene dichloride from the reactor and recovery areas 

is neutralized with 10% caustic (to get rid of any lid) in the presence of water 

in a tank (D.3A). The water is used to improve mixing, to prevent inversion and 

to dilute the caustic. The supernatant from this tank is allowed to overflow to 

the sewer and the bottom layer or ethylene dichloride is further processed in a 

distillation tower. 

SOURCES OF WASTES AND DISPOSAL 

Figure VI shows an outline of the Glycol I Plant, the sources of waste- 

waters and the various means of transmitting the wastewaters to the sewers. The 

waste sampling locations and other pertinent points are indicated on the diagram 

and are described below. 
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FIGURE VI 

GLYCOL I PLANT SOURCES AND DISPOSAL OF WASTES 

1st STREtT 42" IR 

ro RIVER 

BLDG. 35 

FROM BLDG. 34 

FROM BRINE TREATMENT 

(CHLORINE II) 

CD POINT NO. I 
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(1) Barometric leg condenser water from BC) and g].ycol finishing from East 

Sump (ES). 

(2) Scrub water of gases on chlorobydrin reactor and neutralized hydrolyzer 

bottoms from caustic side from }tydro],yzer Stamp (HZ). 

(3) EO cooling water from West Sump (WS) (approx. 2 mgd) 

(4) Overflow from D.3A tank. 

(A) Compressor cooling water from the EO compression (approx. 2 mgd). 

(B) EQ storage cooling water to sluicewa.y. 

(c) The overflow from 1 line recovery tanks. 

(D) Clean-up wastes from lime building. 

(E) Pad drains and storage scrubbing water. 

SAMPLING AND ANALYTICAL RESULTS 

On August 12, 1969, composite samples were taken at several points over 

a 6-hour period in the Plant. The analytical results of samples obtained are 

shown in Thble VT. 

TABLE VI 

GLYCOL I PLANT ANALYnCAL RESULTS AND FLOW DATA 

Sample lab. Flow Solids Chlorides 
Point No. mgd BOD !Ibtal Susp. pH COD as Cl 504 

1 T-1829 13 12 150 3 8.5 24 93 i8 

2 T-1827 2 112 20,700 290 11.0 BOO 12,680 342 

3 T-1828 2 6.8 220 10 9.2 28 176 20 

4 T-1818 .065* 5,700 24,960 220 12.4 16,000 19,180 772 

Service 

Water 20 15 40 

(Estimate) 
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* Volume estimated based on Cl balance. 

NOTE: All results reported in parts per million (ppm) except pH. 

DISCUSSION OF RESULTS 

There are two main contaminated waste streams emanating from this 

Plant. They are the D.3A overflow and the hydrolyzer sump flow. 

The D.3A overflow originates from the neutralization of the ethylene 

dichloride in water before finishing by distillation. The volume of this flow 

was not measured during this survey but it can be approximated by carrying out 

a Cl balance on the waste flows leading into the south end of the collection 

stamp (see Figure VI) and assuming that the chloride content of the flow originat- 

ing from vent gas scrubbing and pad drainage (not sampled) is approximately 

1,500 ppm. This gives the volume of the D.3A overflow to be approximately 65,ooo 

gpd. Visual inspection of this flow tends to substantiate reliability of the 

estimated flow rate. 

On the basis of this flow, the principle waste loadings from this one 

section in this unit to the sewer are: 

SOD5 3,900 lbs./da.y 

COD 11,000 lbs./day 

Chlorides 13,000 lbs./day 

pH 12)4 

The contents of the hydro],yzer sump were also found to be highly con- 

taminated. This wastewater is mainly comprised of the drainage from the bottom 

of the caustic hydrolyzer and thus, should contain high concentrations of salts 
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(chlorides and sulphates), organics and a high pH - as borne out by the analyti- 

cal results. The net waste loadings from this source to the 514" Sluice, based 

on a flow of 2 mgd, are: 

BOD5 2,250 lbs./day 

Suspended Solids 5,1400 lbs./day 

COD 16,000 lbs./day 

Sulphates 6,850 ].bs./day 

Chlorides 253,000 lbs./day 

pH 11.0 

In addition to these two highly contaminated waste flows, the waste- 

water resulting from any overflow from the lime recovery tanks would result in 

high solids loadings and a high pH to the N-S Sluiceway. The two recovery tanks 

receive the lime and lime/caustic hydrolyzers bottom wastes along with solids 

from the Brine Theatment Plants for settling. The settled solids are trucked 

away to retention lagoons at the Dow Brine Farm. 

The other two main sources of wastes from this Plant, i.e., effluents 

from East and West Swaps, appear to be mainly uncontaminated once-through cooling 

water, even though chloride levels suggest some chemical losses due to leakage, 

spillage, etc. The net chloride loadings fran these two sources are: 

East Swap 7,000 lbs./day 

West Sump 7,500 lbs./day 

The total net loadings from the G],ycol I unit are as follows: 
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6,200 lbs./day 

Suspended Solids 5,500 lbs./day 

COD 27,000 lbs./day 

Suiphates 7,400 lbs./day 

Chlorides 275,000 lbs./day 

CONCLUSIONS AND REtOMMENDATIONS 

It was found that there are two highly contaminated waste streams from 

this Plant, namely, the D.3A overflow and the hyd.rolyzer sump overflow. 

It is recommended that: 

(1) The D.3A overflow should be segregated for alternate treatment and/or dis- 

posal. 

(2) H.ydrolyzer bottoms should not be discharged to the sewer system but should 

also be segregated for alternate treatment and/or disposal. While the exact 

volume of this waste is not known, it is not expected to be of such magnitude 

to make treatment and/or alternate disposal impractical. 
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GLYCOL II PLANT 

RAW AND 

Propylene glycols (mono-propylene, di-propylene and ti-i-propylene), 

propylene oxide and po],ygl.ycols are manufactured in this Plant from crude pro- 

pylene oxide and propylene dichloride. Water, glycerine, caustic and potassium 

hydroxide catalyst are also used. 

PROCESS 

Crude propylene oxide from Glycol I is finished and converted to the 

propylene glycols in essentially the same manner as for the ethylene glycols. 

Propylene dichloride (P.D.C.) in the oils from Glycol I and P.D.C. 

from the propylene oxide finishing are combined and distilled to remove any 

ethers from the P.D.C. The product is then batch-washed with an alkali and water 

prior to storage. 

The finished propylene glycol is batch pol.ymerized with a glycerine 

initiator and potassium hydroxide catalyst to produce polyglycols. Water is 

injected into the polymer mixture and the mixture centrifuged, vacuum flashed 

and filtered to separate potassium and sodium salts from the polyglycols. 

SOURCES OF WASTES AND DISPOSAL 

Figure VII schematically indicates the sources of wastes, and the means 

of transmission of the wastewaters to the 2nd street Sewer. The waste sampling 

points and other pertinent waste sources are indicated on the diagram and are 

described below: 
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(1) Wastewater from 3 centrifuges, 2 pressure filters and backwashers, and 2 

barometric leg condensers. 

(2) (i) plus cooling waters (B). 

(3) P.D.C. neutralizer vater overflow from batch washing. 

(le) Wastewater from one barometric leg condenser and one vacuum flash column. 
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FIGURE VEt 

GLYCOL U PLA.NT SOURCES AND DISPOSAL OF WASTES 

SECT 
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(A) Storage pad drainage (intermittent). 

(B) Cooling waters from P.O., P.D.C. and P.G. 

SAMPLING AN]) ANALYTICAL RESULTS 

On August 13, 1969, composite samples were taken at four points in 

this Plant over a 5-hour period. The analytical results are provided in Table 

vii. 

TABLE VU 

GLYCOL U PLANT ANALYTICAL RESULTS AN!) FLOW DATA 

Sample Lab. Flow Solids Chlorides Free 

Point No. HOD Total Susp. p11 COD as Cl NH3 

1 T-1900 N.A. 98 220 10 8.3 165 49 .3 

2 T-l9Ol 4.0 44 240 15 110 114 .2 

3 T-1902 0.05* 450 380 5 7.2 5,200 105 2.1 

4 T-1903 2.0 8 220 10 7.7 70 50 .1 

Service 
Water 20 15 

(Estimate) 

* Visual observation or estimate. 

NOTE: All results reported in parts per million (ppm) except pH. 

DISCUSSION OF RESULTS 

The net daily waste loadings from this Plant to the 2nd Street Sewer 

were calculated to be: 

2,150 lbs. 

COD 8,400 lbs. 

Chlorides 3,200 lbs. 
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During this survey, certain batch operations like washing down of 

filters and centrifuging were not being carried on so it is con- 

ceivable that the BOD5, suspended solids and COD loadings fran the eastern 

section of the Plant could be higher than shown. It is also interesting to 

note that the P.D.C. wash contributes about one-third of the COD loading even 

though the volume of wastewater is relatively small. The western discharge of 

2 mgd did not contain high concentrations of contaminants which would suggest 

that the flow was mainly comprised of cooling water wastes at the time of the 

survey. 

Fran the analytical results, it was noted that the main contamination 

in the eastern stream (Sample Point 2) originated at the Polyglycol Section 

(condensor water and filtrates) rather than from the propylene oxide and P.D.C. 

Section. This would suggest that the wastewaters fran the latter Section are 

largely cooling water. As was previously mentioned, contamination in this waste 

stream could be greater than determined during this survey. 

CONCLUSIONS AIW RECOMMThDATIONS 

Based on the results of the survey, the following conclusions were 

reached: 

(1) The P.D.C. wash contributed approximately one-third of the total COD load- 

ing even though the volume was relatively small. 

(2) There is reason to believe that contamination in the two main discharges 

(Sample Points 2 and 4) would be greater than recorded due to the fact that 

certain batch operations were not being carried out at the time of the survey. 
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These conclusions lead to the reccinmendation that the Company carry 

out studies to determine the best method of reducing the organic waste loading 

as represented by BOD5 and COD loadings. 

"3 



- 133 - 

EThAI4OLAMINES PLANT 

RAW MATERIALS AND PRODUCTS 

Nono-et hanolaathes, di -ethanolamines and tn -ethanolamines, and. mono - 

ethyl, di-ethyl and tn-ethyl glycolethers (dowanols) are formulated from ammonia 

gas, water, ethylene oxide and ethanol. 

PROCESS 

Ammonia gas produced in the NH3 - H Plant is dissolved in water and 

piped to the Fthanolamines Plant where it is mixed, in excess, with liquid 

ethylene oxide under high pressures to produce ethanolamines. The reaction is 

exothermic therefore proper temperature controllers are necessary. The reaction 

mixture is ammonia stripped and then evaporated and dehydrated to remove water. 

This is followed by low pressure finishing in columns to produce the desired pro- 

ducts, i.e., the three ethano]smlnes. The condensates from the evaporator are 

re-used in the absorber. In similar fashion, ethylene oxide is reacted with 

ethanol to form the three corresponding g]ycolethers. The ethanol is stripped 

off the reaction mixture but there are no dehydrator or water wastes from this 

process. 

SOIffiCES OF AND DISPOSAL 

Figure VIII gives an outline of the sources of wastes and the points 

of disposal of these wastes. The waste sampling location (1) is indicated on 

this diagram along with other pertinent sources of wastewater which are des- 

cribed below: 
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FIGURE VIII 

EThANOLAMINES PLANT SOURCES AN) DISPOSAL OF WAS ¶ttS 

O tiASU FRill NE DEHYDRATOR ON ThE EThANOLAMINES SECTION 

A — bAlER 

B — DEHYDRATOR WASTE WATERS 

5- 511* 

(i) Wastewater from the dehydrator on the ethanolamines section. 

(A) Cooling water. 

(B) Dehydrator wastewaters. 

SAMPLING AND ANALYTICAL RESULTS 

On August 12, 1969, a composite sample was taken at this Plant. The 

analytical results are tabulated in Thble VIII. 
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TABLE VIII 

EThANOLANINEB PLANT ANALYTICAL RESUL'N AND FLOW DATA 

Sample Lab. Flow Solids Chlorides 
Point No. mgd BOD Total Susp. pH COD as Cl $04 

i T—l82]. N.A. 6.13 300 10 8.5 12 99 17 

Service 

Water 20 40 
(Estimate) 

NOTE: All results reported in parts per million (ppm) except pH. 

DISCUSSION OF 

According to the analytical results, the quality of the waste generated 

in the Etha.nolamines Plant is acceptable for discharge to a watercourse. This 

assumes the quality of the cooling water flow at Point Al (not sampled) is approx- 

imate],y the same as that at Point A2. The tots]. waste flow from this Plant is 

0.7 mgd. 

It should also be noted that tars from the finishing operations are 

trucked away by a waste haulage contractor for disposal at another site. 

CONCLUSIONS 

The wastewaters from this section were found to be virtually non- 

contaminated. 
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SOLVENTS PLMT 

RAW MATERIALS AND PRODUCTS 

Pr i-c hloroethylene, per -chioroethylene, carbon tetrac hioride, hydro - 

chioric acid and methyl chloride are manufactured from titetra heavy solvents", 

chlorine, propylene dichloride and propylene. 

PROCESS 

Chlorine is brought together with propylene dichioride and "tetra 

heavy solvents" from the Vinyl Chloride Plant in a reactor at low pressures and 

high temperatures to form carbon tetrachioride, per-chloroethylene and hydrogen 

chloride. The reaction products are recovered in a product recovery condenser 

and then undergo a distillation step for separation and finishing to the desired 

solvents. The non-condensable hydrogen chloride, excess chlorine and inerts are 

sent to an acid absorbtion system where 801 is absorbed in water to produce a 

saleable product and the wet chlorine is dried for recycle by scrubbing with 

93% H2504. The spent sulphuric acid, 85% at this point, is neutralized with 

caustic before discharge to the sewers. The amount of 825014 involved is approxi- 

mateLy 500 gpd. Additional propylene dichioride is produced in this Plant by 

the reaction of chlorine gas with propylene. Methyl chloride is also produced 

by the controlled chlorination of methane and the product finished by distillation 

in this Plant. The product recovery and finishing operations are quite similar 

to those used in the production of the solvents. Any contaminated (i.e., low pH) 

wastewaters from the methyl chloride and solvent trains are directed to a water- 

NaOH vent scrubber. 
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SOURCES OF WASTES AND DISPOSAL 

Figure IX schematically indicates the sources and disposal of wastes. 

The waste sampling locations and other pertinent points are indicated on the 

diagram and are described below. 

To RIVER 

FIGURE IX 

SOLVENTS PLANT SOURCES AND DISPOSAL OF WASTES 

1ST STREET 36" SESiER 

CD POINT No. I 

(1) Compressor cooling and floor drains. 

(2) (1) plus pad drains (A) and cooling waters (D). 

(3) Scrubber water on P.D.C. vent and on methyl chloride train (C), condenser 

waters (3) and - NaOH neutralized solution (E). 

(A) Pad drains in storage area (in EDC area). 
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(B) Condenser cooling waters on methyl chloride. 

(C) Scrubber on methyl chloride - solvents train and propylene dichioride vent. 

(D) Cooling waters. 

(E) H2S04 - NaOH neutralized solution (approximately 500 gpd). 

SAMPLING AND ANALYTICAL RESULTS 

On August 12, 1969, composite samples were collected of the waste flows 

from the Solvents Plant over a 5-hour period at the sample points indicated on 

Figure IX. The analytical results are presented in Table DC. 

TABLE IX 

PLANT ANALYTICAL RESULTS AND FLOW DATA 

Sample Lab. Flow Solids Chlorides 
Point No. mgd BOD ¶Ittal Susp. DII COD as Cl 

1 T-l8l7 - 2.3 145 13 7.8 8 86 20 

2 T-l816 .9 2.2 170 10 7.0 48 88 20 

3 T-l82O 1 17 2,900 120 12.1 140 2,380 121 

Service 

Water 20 

(Estimate) 

NOTE: All results reported in parts per million (ppm) except pH. 

DISCUSSION OF RESULTS 

Wastes discharged to the 36" sewer were relatively uncontaminated. Net 

waste loadings were calculated to be as follows: 

COD 400 lba./day 

Chlorides koo lbs./day 
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Wastes discharged to the sewer were found to be contaminated, 

having a pH value of 12.1 and chloride and suspended solids concentrations of 

2,380 ppm and 120 ppm, Net daily waste loadings to this sewer 

were calculated to be: 

BOD5 170 lbs. 

Suspended Solids 1,000 lbs. 

COD i,1i00 lbs. 

Chlorides 23,500 lbs. 

The source of the high pH and chloride concentration would be the 

wastes from the vent gas scrubber on the methyl chloride-solvents train and 

would be due to the incomplete control of the neutralization-scrubbing process. 

Mother source would be the scrubber on the P.D.C. 

CONCLUSIONS AND 

The wastewaters from this Plant discharged to the sewer were found 

to contain high suspended solids and chlorides concentrations and to exhibit a 

high pH at 12.2. The exact origin of this high pH was not determined by the 

findings of this survey but it would most likely originate at the vent gas 

scrubber on the methyl chloride-solvents train. Survey work should therefore be 

conducted by the Company to deterathe the source and corrective measures. Some 

attention should also be directed to the high (2,380 ppm) chloride content in 

this waste stream. It is possible that it might be attributed to one or two 

small waste flows aside from the neutralization or gas scrubbing processes. The 

source of the suspended solids contribution should also be investigated. 

... 50 



-50- 

The wastewaters to the 36" sewer were found to be virtually uncontam- 

inated. 
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VDIYL CHLORIDE PLANT 

RAW MATERIALS AND PRODUC '1'S 

Vinyl chloride monomer, anhyd.rous and aqua HC1 and chiorothene (methyl 

chloroform) are manufactured fran chlorine, ethylene and water. A ferric chloride 

catalyst is used. 

PROCESS 

Chlorine and ethylene are brought together in a high pressure reactor 

to form ethylene dichioride (EDC). Any unreacted inerts (mostly nitrogen) are 

purged from the system to a T-12 scrubber taking along some unreacted chlorine 

and chlorinated organics. The heavy ends formed in the reactor go to a vacuum 

tower and the "heavies" fran this unit are recycled. Vents or condensables from 

this tower are water scrubbed before entering an acid sewer. 

The crude EDC is sent to a stripping tower where the lighter components 

are stripped off to the T-12 scrubber and the EDC is then directed to a cracking 

furnace as feed. The heavy products from the furnace enter a heavy ends stripper 

("heavies" recycled), and the light ends product goes first to an HC1 removal unit 

and then to a vinyl chloride monomer finishing column to finish the vinyl chloride. 

Any EDC left at this stage is recycled. 

The separated HC1 is either collected and sold in its anhydrous state 

or directed to a karbate-type absorbtion column to produce hydrochloric acid. 

Vent gas scrubbers are located on tanks in the anbydrous HC1 storage area and 

on the karbate column to scrub overheads with a mixture of sodium hydroxide, 

sodium chloride and water. 

Vinyl chloride and hydrogen chloride are brought together with a ferric 
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chloride catalyst in a reactor to form 1:1 di-chioroethane or "aipha-di". Any 

excess vinyl chloride is stripped off and the di-chioroethane is further chlor- 

inated in a reactor to form methyl chloroform. The vents frcsn this reactor are 

sent to the T-l2 scrubber while any unreacted di-chloroethane is stripped front 

the reaction mixture and returned to the reactor. Vapourizable "heavies" from 

the stripping column are used as 'tetra heavy solvents' in another unit. 

SOURCES OF WASTES AND DISPOSAL 

Figure X schematically shows the outline of the Vinyl Chloride Plant 

and the sources and disposal of wastew'aters. Waste sampling locations and other 

pertinent points are indicated on the diagram and are described below. 

FIGURE X 

VINYL CHLORIDE PLANT SOURCES AND DISPOSAL OF WASTES 

To RIVER 1ST STREET 48" SEhER 
4 

To RIVER 1st SWEET 42" SEhER 
4 1 

4 ISTSTREEIr1SLWER lB 
To RIVER (1) 

1 

— BLDG. 39A 

7 4 _j_4D-r- 4 FROMBLDG.22 

9 BLDG. 396 

0 (1.) SAIbWLE POINT I ... 53 
VINyL CHICH lOt SECTION 

CHIOROTHENE SECTION 
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(1) Contents of Acid rile Sewer (A + C + F + D). 

(2) Cooling water from 39B to sewer on eastern section. 

(A) T-l2 gas scrubber to Acid Tile Sewer (Am). 

(B) Cooling water from columns to 48" Sewer. 

(c) Sump from HC1 absorbtion process (very small). scrubber on 11C1 absorb- 

tion column to Condensates from chiorothene ejector and heavy ends 

stripping systems to Am. 

(D) Small vent gas scrubber on tank cars to AIS. 

(E) Absorber cooling waters to 42" Sewer. 

SAI4PLflIG AND ANALYTICAL BILl'S 

On August 12, 1969, composite samples were collected at two points within 

this Plant over a 5-hour period. The analyses of these samples are shown in Nble 

x. 

'EABL.E X 

VINYL CHLORIDE PLANT ANALYTICAL RESULIS AND FLOW DAT& 

Sample Lab. Flow Solids Chlorides - 
Point No. mgd ibtal Susp. pH COD as Cl S% 

1 T-1814 1.6 2,400 12 11.9 58 1,498 82 

2 T-1811 N.A. 350 1 8 20 169 20 

Service 
Water 20 15 40 

(Estimate) 

NOTE: All results reported in parts per million (ppm) except ph. 
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DISCUSSION OF RESULTS 

The major portion of the wastewater fran this unit (75 mgd of cooling 

water) enters a 48" Sewer used exclusively for the Vinyl Chloride Plant and this 

waste should not be highly contaminated. 

The main source of contamination from this Plant originates in the Acid 

Tile Sewer which receives wastes fran the main vent gas scrubber (T-l2), smaller 

scrubbers on the tank. cars and the HC1 absorbtion column, and condensates from 

two systems. The pH of these wastes was recorded at 11.9 and the chloride content 

at 1,498 ppm. The net waste loadings from the Acid Tile Sewer to the 36" Sewer 

were: 

Chlorides 23,000 lbs./da.y 

COD 900 lbs./day 

pH 11.9 

It should be noted that the Company has recently installed automatic 

pH adjustment equipment to control low pH discharges into the Acid Tile Sewer. 

According to the analytical results, the pH of the contents of this Sewer was 11.9 

which would suggest that the neutralization processes were not too well controlled. 

The total waste loadings from this Plant were not able to be calculated 

because certain strategic waste flows and samples were not obtained during this 

survey but one would suspect chloride loadings slightly above those recorded in 

the Acid Tile Sewer in view of the fact that some smaller scrubbers empty into the 

other sewers. 
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CONCLUSIONS AND 

The main area of concern in this Plant is the relatively high pH of 

the wastewaters discharged to the 36" Sewer ti-ct the Acid Tile Sewer even though 

a new neutralization system has been installed on the Acid Pile Sewer. The cause 

of this problem should be determined by the 

a check on the chloride levels should be initiated with a view to 

reducing them to a minimum within this Plant. 
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AMMONIA PLANTS I AND II 

RAW MATERIALS AND PRODUCTS 

Anhydrous and aqueous aimnonia are produced from hydrogen, air, steam 

and natural gas (147% methane) in these two Plants. 

PROCESS 

Steam, natural gas (147% methane) and hydrogen are passed through a 

furnace to raise the temperature of the gases to approximately 800°C. Air is 

introduced and the gases are passed to a reformer where, in the presence of a 

nickel catalyst, carbon monoxide, carbon dioxide, and hydrogen are produced. The 

gases are then passed to a shift reactor where, in the presence of a chromium 

catalyst, the carbon monoxide is converted to carbon dioxide. The carbon dioxide 

is removed with MEA (methylethylainine) to produce the hydrogen and nitrogen re- 

actants. Residual traces of carbon monoxide and carbon dioxide are removed by 

methanation over a nickel catalyst. The feed gases are then pumped over an iron 

loop where the ammonia is synthesized. The reaction gases are cooled and com- 

pressed and the annonia separated. 

SOURCES OF WASTES AND DISPOSAL 

Figure XI schematically shows the general plant layout, sources of 

wastes, and the means by which they are conveyed to the St. Clair River. The 

waste sampling points and other pertinent waste sources are indicated on the diag- 

ram and are described below. 
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FIGURE XI 

A1'IMDNIA PLANTS I AND II SOURCES AND DISPOSAL OF WASTES 

-57- 

BWS. 6 I 

To RIVER 

Q SAI4PLL POINT No. i 

(1) Asmionla I west - aqua scrubber, etc. 

(2) Thtal wastewaters tram Ammonia II. 

(A) Asinonia I east - compressor blow downs and compressor waters (5 mgd). 

SAMPLING AND ANALYflCAL RESULTS 

On August 14, 1969, composite samples were collected of the waste dis- 

t ..*J 
I— 

To kIVtR 
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charges from Ammonia Plants I and II over a period of 5 hours. The analyses of 

these samples are shown in XI. 

TABLE XI 

AMM)NIA PLANTE I AND II ANALYTICAL RESULTS AND FLOW DATA 

Sample Lab. Flow Solids Free Total 
Point No. mgd SOD Total Sap. Diss. gjj Ammonia Kjeldahl 

Nitrogen COD 

1 T-1871 3 14 260 80 180 9.5 20 25 24 

2 T-187O .28 15 380 10 370 8.6 3.2 5 28 

Service 
Water 20 8.2 
(Estimate) 

NOTE: All results reported in parts per million (ppm) except pH. 

DISCUSSION OF RESULTS 

The most significant waste loading was that calculated for free ammonia 

(NH) which was 600 lbs. per day representing a concentration of 20 ppm in a waste 

flow from one section of Ammonia I. Anunonia concentrations at this level at ele- 

vated pHts could prove toxic to aquatic life in the River and contribute to the 

nutrient load discharged to the River. 

Although similarly high ammonia concentrations were not found in the 

Ammonia II Plant wastes to the 4th Street Sewer, there is reason to believe that 

these wastes would also contain high ammonia concentrations at times. For example, 

it was reported by Company personnel that high strength ammonia wastes (30% aqueous 

anunonia) are discharged to the sewers in Ammonia II fran a tank (D-l9). These 

wastes comprise a flow of 2 gpm discharged three times daily over 20 minute inter- 
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vals. This ammonia is contained in the condensate from a compressor and such 

discharges could contribute to high ammonia concentrations. 

CONCLUSIONS AND RECOMMENDATIONS 

High annonia concentrations in the wastes from one section of the Ammonia 

I Plant, and intermittent discharges of high strength ammonia wastes at the Ammonia 

II Plant, contribute to the nutrient loading discharged to the St. Clair River and, 

in conjunction with a high pH, could prove toxic to River organisms. 

It is recommended that immediate action be taken to eliminate the dis- 

charge of compressor condensates and any other wastes bearing high concentrations 

of ammonia through in-plant control, process modification and/or waste treatment. 
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EThYLENE PLANT 

RAW MATERIALS AN]) PRODUCTS 

Ethylene and propylene are manufactured fran light petroleum gases 

obtained from neighbouring refineries. 

PROCESS 

In the production of ethylene and propylene, the light petroleum gases 

used are obtained from the refineries in the Sarnia area. The process is essen- 

tially the steam cracking of methane and propane, and the subsequent refinement 

and distillation of the product mixture to separate the ethylene and propylene. 

The starting products are steam fed into the thermal cracker where the 

methane and propane are converted into ethylene and propylene. The cracked gases 

are water quenched and compressed. Water is separated from the gases which are 

passed to a series of distillation columns to separate the ethylene and propylene. 

The quench waters, after the cracking operation, are passed through 

gravity separators to recover hydrocarbons. Brine (15% sodium chloride - 10 gpm) 

is added to the effluent from the first separator and this mixture is fed to another 

separator where additional hydrocarbons are removed. The hydrocarbons are stored 

while the effluent from the second separator is discharged to the sewer (20 - 25 

gpzn). 

Water condensate produced during the compression of the "enes" is dir- 

ected to the same oil separator. The hydrocarbons are removed by gravity separa- 

tion and the water is discharged to sewer. 

SOURCES OF WASTES ANT) DISPOSAL 

Figure XII schematically indicates the sources and disposal of wastes in 
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the Ethylene Plant. The waste sampling locations and. other pertinent sources are 

indicated on this diagram and are described below. 

FIGURE XII 

EThYLENE PLANT SOURCES AND DISPOSAL OF WASTES 

A,- 

BLDG. 71 

I- 
U, 

0 SAMPLE Ito. I 

RIVER 
OIL SEPARATOR 

(1) Ethylene East - oil separator effluent plus cooling water (A). 

(2) Ethylene West - compressor cooling water. 

(3) Brine-oil separator effluent. 

(A) Cooling water. 
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SAMPLING AND ANALYTICAL R&SULTS 

On August 14, 1969, composite samples were collected of the effluents 

from the Ethylene Plant over a 5-hour period. The analytical results of these 

samples are presented in ¶Nble XII. 

T&BLE XII 

EThYLENE PLANT ANALYTICAL RESULTS AND FLOW DATA 

Sample Lab. Flow Solids Chlorides Phenols Ether 
Point No. mgd Thtal Susp. Diss. pH as Cf (ppb) Solubles 

1 T-1880 5 2,430 15 2,415 8.8 1,269 175 0 

2 T-188l 15 340 30 310 8.3 - 100 0 

3 T-1882 .03 123,310 70 123,240 11.1 71,600 8,000 7 

Service 

Water 20 8.2 40 8 

(Estimate) 

NOTE: All results reported in parts per million (ppm) except pH. 

DISCUSSION OF RESULTS 

The net waste loadings were calculated based on flow rates submitted by 

Company personnel and the analytical results of samples collected during the course 

of the survey and were found to be: 

Suspended Solids 1,300 lbs./day 

Chlorides lbs./day 

Phenols 22 lbs./day 

The effluents discharged from the Ethylene Plant exhibited high phenol 

concentrations. Based on the results of' this survey, it is estimated that approxi- 

;iateiy 22 net lbs. per day of phenolic materials are discharged from the Plant. 
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In addition to the contribution from the oil separator, which is minimni due to 

relatively low flow rates, phenols could originate from the cracking operations 

as condensates or in cooling water. 

As the wastes discharged through the Ethylene - West Sewer were reported 

as being essentially cooling waters, it is difficult to account for the high phenol 

concentration noted during the survey, indicating that a further investigation is 

necessary to account for all phenolic sources. 

A weak brine solution sodium chloride) is added to the oil separa- 

tor to effect better oil-water separation by producing a greater difference in 

the specific gravities. The effluent from this unit enters the eastern sewer from 

the Ethylene Plant and, undoubtedly, contributes significantly to the 55,000 lbs. 

(net) per da,y of chlorides found in this sewer. 

CONCLUSIONS AND REEO1'QCNDATIONS 

It is recommended that the Company investigate the possibility of using 

a more efficient type of oil separator or oil separation process that would elim- 

inate the need for a brine solution and would, therefore, result in a significant 

reduction in the 55,000 lbs. of chlorides discharged from this Plant daily to the 

3rd Street Sewer. 

The sources of phenolic wastes should be established and appropriate 

action should be taken to reduce the loading significantly. 
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SflRENE PLANT 

RAW MATERIM$ AND PRODUCTS 

Styrene, ethyl benzene and toluene are manufactured fran ethylene, steam, 

ethyl chloride and benzene. An aluminum chloride catalyst is used. 

PROCESS 

The production of styrene may be broken down into three distinct parts: 

(a) allqrlation of ethylene and benzene to ethyl benzene in the presence of ethyl 

chloride. 

(b) dehydrogenation of ethyl benzene to crude styrene. 

(c) recovering the styrene monomer from unreacted ethyl benzene and toluene by 

distillation. 

Dried benzene, ethylene, and ethyl chloride are fed to reactors to pro- 

duce ethyl benzene. Ethyl chloride supplies the hydrogen chloride necessary to 

activate the aluminum chloride catalyst. The vent gases are scrubbed with water 

and hydrochloric acid before being released to atmosphere. The scrubbing solution 

is severed. The ethyl benzene, unreacted materials and the allcylation by-products 

are settled to recover the aluminum chloride. The catalyst-free products are then 

washed with caustic solution, settled to separate the water, and sent to the dis- 

tillation columns. 

The first column recovers the benzene which is returned to process while 

the second column recovers the ethyl benzene. The ethyl benzene is purified with 

caustic solution, settled to separate the water, and pumped to styrene production. 

Ethyl benzene and superheated steam are fed to a furnace reactor where, 

in the presence of a catalyst, the ethyl benzene is converted to styrene. The 
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reactor products are condensed. The hydrocarbons are separated fran the water and 

are directed to a fractionating column where the benzene end to].uene are removed 

to be returned to process. The ethyl benzene and styrene mixture are passed 

through vacuum columns where the two products are separated. Ethyl benzene is 

returned to process while the styrene undergoes another purification step to re- 

move styrene "tails". The pure styrene is sent to storage after a proper inhibi- 

tor has been added. 

SOURCES OF WASTES AND DISPOSAL 

Figure XIII schematically indicates the sources and disposal of wastes. 

The waste locations and other pertinent sources of wastes are indicated 

on the diagram and are described below. 

A 

FIGURE XIII 

STYRENE PLANT SOURCES AND DISPOSAL OF WASTES 

To RIVER Q) SAMI-LEPOINT No. I 

OIL SEPARATOR 



-66- 

(1) Influent to above ground separator (some oily wastewaters and caustic dumps). 

(2) Effluent from above ground separator. 

(3) West Bump - (2) plus contaminated water sewer (A) plus acid sewer (B). 

(4) Building 52 West discharge - mainly cooling water. 

(5) Building 52 East discharge - mainly cooling water. 

(6) Styrene Plant East Sewer - oil separator effluent (C) and cooling water. 

(A) Contaminated water sewer - pump pads runoff, oil spills and drainage from 

general area. 

(a) Acid Sewer - acid dumps from acid scrubbers. 

(C) Small separator effluent mainly oily was tewaters from caustic washings. 

SAMPLING AND ANALYTICAL 

On August 13, 1969, composite samples were collected of wastes originating 

at the St3rrene Plant. The analytical results of samples obtained are presented 

in Thble XIII. This Thble also includes the samples of the Styrene Plant effluents 

collected on September 3, 1969. 

TABLE XIII 

STYRENE PLANT ANALYTICAL RESuLTS AND FLOW DATA 

Sample Lab. Flow Chlorides 
Point No. mgd BOJ) COD as Cl Ether Solubles Cppper 

1 T-l892 N.A. 25,000 777 14.7% .14 

2 T-l893 NA. 4,600 9,250 2,240 312 .56 

3 T-l89l N.A. 2,400 4,800 1,528 11% 

4 T-l890 N.A. 136 -- 531 0 .07 

5 T-l889 N.A. 12 20 76 0 .01 

6 T-1888 11.0 24 73 7 .01 
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On September 3, 1969, the following resñlts were obtained. 

Sample Lab. Flow Chlorides Phenols 
Point No. mgd BOB COD as C Ethe' Solubles (ppb) 

2 T-2074 NJ,. hoo 1,350 -- 3 140 

3 T-2075 N.A. 120 8,6oo -- 3,318 i,ooo 

3 T-2076 NA. -- -- -- 42% 

(Grab) 

NOTE: All results reported in parts per million (ppm) except phenols. 

DISCUSSION OF RESULTS 

It is difficult to estimate the waste loadings discharged from the 

Styrene Plant as flow rates could not be related to the sampled streams. However, 

based on analytical results alone, it is evident that the Styrene Plant contributes 

excessive quantities of BOB-exerting material, COD-exerting material and ether 

solubles. By virtue of the second set of samples collected on September 3, 1969, 

it is evident that the operations also result in notable discharges of phenolic 

materials. 

The high ether soluble concentration (11%) noted in one of the samples 

was attributed to a failure in an acid line, resulting in a cross-connection of 

sewers and the subsequent overloading of an existing oil separator. However, 

when this same sewer was resampled on September 3, 1969, even higher ether soluble 

concentrations were obtained (42%), indicating a steady loss of ether soluble 

material to the sewer system. 

During discussions held with plant personnel, it was learned that there 

were a number of batch discharges from the Styrene Plant that could have detrimental 
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effects on the quality of the final effluent. The spent hydrochloric acid is 

discharged directly to the sewer under steady flow amounting to approximately 

1,500 lbs. per day. There were also two separate dumps of caustic to the sewer. 

The first dump consisted of 3,500 lbs. of 2% caustic discharged every day over a 

one to two-hour period; the other dump of 3,500 lbs. of 2% caustic occurred every 

three days. It should be noted that the spent caustic would also contain appre- 

ciable concentrations of aluminum. 

CONCLUSIONS AND RFEOMMENDATIONS 

The Company should examine the operations of the Styrene Plant to deter- 

mine all sources of pollution. Of particular concern was the high phenol concen- 

tration of 1,000 ppb noted in the sample of the wastes taken at the West Bump (3) 

on September 3, 1969. Effective action should then be taken to reduce the con- 

taminating components in the waste streams to render the effluents acceptable for 

discharge to a watercourse. 

The Company should also investigate alternate methods of disposal of 

batch discharges. Spent caustic should not be discharged to an oil-bearing waste 

stream, as this would have a tendency to emulsify the oil making its removal more 

difficult. 

Waste volumes should be established for principle waste flows to enable 

the Company to determine waste loadings sewered. 
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POLYEThYLI2iE PLANT 

RAW MATERIALS All!) PRODUCTS 

Linear polyethylene is manutactured fran ethylene and butene. The 

catalyst used contains either titanium or aluminum. 

PROCESS 

Dow produces polyethylene by a low pressure process. The ethylene and 

butene monomers are brought into solution in a hydrocarbon medium (hexane). The 

monomers are polymerized over a catalyst, usually a Ziegler-type inorganic catalyst 

containing titanium or aluminum. The polymer forms around the particles of the 

catalyst and is removed for further processing while the hydrocarbon is recycled. 

The polymer/catalyst particles are separated by solvent extraction with alcohol 

and the alcohol is later recovered and the coflec ted polymer is dried and finished. 

SOURCES OF WASTES AND DISPOSAL 

Figure XIV schematically represents the sources and disposal of wastes 

in this Plant. The waste sampling locations are indicated on the diagram and are 

described below. 
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FIGURE XIV' 

POLYETHYLThE PLANT AND DISPOSAL OF WASTES 

(iJ SAMPLE POINT No. I 

SOLIDS SEPARATOR 

(1) 

(2) 

(3) 

(1+) 

(5) 

U 

U 

I 
U 

U 

I 

Effluent in polyethylene west sewer. 

Effluent in polyethylene middle sewer. 

Overflow from polyethylene aunips south. 

Overflow from polyethylene aumps east. 

Overflow from polyethylene sumps west. 
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SAMPLING MD ANALYTICAL RESULTS 

On August 14, 1969, composite samples were taken at various points in 

this Plant over about a 6-hour period. The analytical results of these samples 

are shown in XIV. 

TABLE XIV 

POLYEThYLENE PLANT ANALYTICAL RESULTS MD FLOW DATAL 

Sample Lab. Flow Solids 
Point No. mgd COD pH Ti A]. Total Susp. fliss. NH3 

1 T-1873 4 240 9.1 .35 1.5 290 245 

2 T-1874 3 58 7.5 - - 290 10 280 0.1 

3 t-i875) * 8.4 - - 220 5 215 * 

) 
4 T-1876 ) 2 * 8.6 - - 220 10 210 

) 

5 T-1877 ) 
* 8.5 - - 230 5 225 * 

Service 
Water 15 20 

(Estimate) 

* Sample exhausted. 

NOTE: All results reported in parts per million (ppm) except pH. 

DISCUSSION OF RESULTS 

The net waste loadings from this Plant to the 3rd Street Sewer were cal- 

culated to be: 

Suspended Solids 400 lbs./day 

BOD5 900 lbs./day 

COD 10,500 lba./day 
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A relatively high concentration of COD at 240 ppm in the effluent in the west 

sewer would indicate some losses of raw materials or alcohols used in the finish- 

ing process. 

Of some concern is the severing of spent catalyst to the 3rd Street 

Sewer as this could contribute a significant metal loading to the watercourse. 

CONCLUSIONS AND RECOMMENDATIONS 

The Plant operation should be examined to determine low volume high 

strength waste streams in view of the relatively high COD concentrations noted in 

the effluent in the west sewer. These waste streams should be segregated for 

treatment or alternate disposal. In addition, the sewering of spent catalyst 

should be discontinued. 
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STYRON PLANT 

RAW MATEMALS AM) PRODUCTh 

High impact and general purpose styron or polystyrene are manufactured 

from styrene and butadiene. Ethyl benzene is used as a modifier. 

PROCESS 

(a) General Purpose Styron 

The styrene monomer is converted to polystyrene (Styron) under the in- 

fluence of heat and catalysts. Modifiers are added to produce desirable character- 

istics in the final product. In the manufacture of Styron, the principle modifier 

is ethyl benzene and its concentration in the material is usually kept at around 

10%. The polymerization itself is a continuous process. 

The viscous polystyrene is passed through a stripping tower where a 

combination of high temperatures and low pressures remove the unreacted styrene 

which is returned to the process. 

The Styron is extruded, cooled and granulated. 

(b) High Impact Styron 

High impact Styron is produced in much the same way as general purpose 

Styron, with the exception that the product is a copol.ymer of styrene and butadiene. 

The copolymer is blended with rubber to achieve the desired characteristics in the 

final product. 

SOURCES OF WASTES AND DISPOSAL 

Figure XV schematically shows the sources and disposal of wastewater from 

the Styron Plant to the 2nd Street Sewer. The one sampling point is indicated on 

the diagram and. is described below. 
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FIGURE XV 

STYRON PLAJIT SOURCES AND DISPOSAL OF WASThS 

0 SAM-U rOINT No. I 

Barometric leg to maintain low pressure in styrene stripper. 

Water baths used in product extrusion. 

coolers to be used in event of failur& in the Dowtherm coolers. 

Spills from the styrene storage tanks. 

AND ARALYTICAL RESULTS 

On August 13, 1969, a 64-hour composite sample was taken of the effluent 

Plant discharging to the 2nd Street Sewer. The analytical results are 

in Thble XV. 

from this 

presented 
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TABLE XV 

STYRON PLANT ANALYTICAL RESULTS AND FLOW DATA 

Sample Lab. Flow Solids 
Point No. mgd BOO Total Susp. 0±55. pH COD Cl 

1 T-l896 1.2 37 430 10 420 7.8 50 53 

NOTE: All results reported in parts per million (ppm) except pH. 

DISCUSSION OF RESULTS 

The waste loadings from the Styron Plant discharged to the 2nd Street 

Sewer are not significant. The relatively high BOD, however, would suggest that 

there may be leaks, spills, etc., of styrene to the sewer. 

During the course of the survey, it was discovered that Dcmrtherm was 

used in the production of Styron. This material, which can cause taste and odour 

problems, should not, under any circumstances, be permitted to discharge to a 

watercourse. 

Other wastes arising in the production of Styron which were not sampled 

include: 

(1) Tars which build up in the styrene to polystyrene conversion equipment and 

are collected and burned at the Steam Plant or returned to the Styrene Plant for 

reprocessing. 

(2) Dowthenn tars which are hauled away by a local contractor for disposal. The 

Dowtherm does not have any contact with water at the Styron Plants. 

(3) Miscellaneous solids which are removed fran the various systems and are dis- 

posed of at the Plant solid waste disposal dump. 
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CONCLUSIONS AND RIEOW4ENDATIONS 

The waste fran the Styron Plant does not constitute a significant source 

of pollution. The Plant should, however, be inspected for any low volume high 

strength streams. These streams should be diverted for suitable treatment. Care 

should be taken to ensure that, under no circumstances, Dowtherm is discharged to 

the River. 
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PELA.SPAN PLANT 

RAW MATERIALS AND PRODUCTS 

Two different forms of pelaspan (a polystyrene foam) are produced front 

polystyrene, blowing agents, water and a zinc suspending agent. In the Pelaspan 

Plant, an organic catalyst is also used. 

PROCESS 

(1) pelaspan I 

The Pelaspan I Plant is concerned with the extrusion of the formed 

polystyrene and the addition of a blowing agent. Water is used in the annealing 

baths which follow the extrusion but this does not constitute a waste source as 

the water is recycled. 

(2) Pelaspan II 

The Pelaspan II Plant formulates the polystyrene from monomeric styrene 

by means of a suspension polymerization process utilizing a zinc suspending agent 

and an organic catalyst. After polymerization, a hydrocarbon blowing agent is 

added to the mixture. The suspending agent is removed, after polymerization has 

occurred, by acidification with hydrochloric acid to zinc chloride. These waste- 

waters are directed to a zinc separation pond. 

Capacity of the Pelaspan II Plant is at present slightly under one batch 

per day. 

SOURCES OF WASTES AND DISPOSAL 

Figure XVI schematically shows the sources and disposal of wastes from 

the Pelaspan Plant. The waste sampling locations and other pertinent sources of 

wastes are indicated on the diagram and are described below. 
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FIGURE WI 

PELASPAN PLANT SOURCES AND DISPOSAL OF WASTES 

Cooling waters from Pelaspan I section. 

Overflow from zinc separation pond. 

(2) plus cooling waters from Pelaspan U section (A). 

Cooling waters from Pelaspan II section. 

To 2ND STREtT 

SEWER 

FRoil bLDG. 3 9 

0 
To RIVER 

IIIEII 

SN1PLE POINT No. I 

SOLIDS SEPARATOR 

(1) 

(2) 

(3) 

(A) 
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SAMPLING AND ANALYTICAL RFZIJLTS 

On August 13, 1969, composite samples were taken at three points in 

this Plant over a 5-hour period. The analytical results are provided in Table 

XVI. 

TABLE XVI 

PELASPAN PLANT ANALYTICAL RThtJLTS AND FLOW DATA 

Sample Lab. Flow Solids Nitrogen 

Point No. mgd BOl) Total Suap. Din, p11 COD Zn Cl NH3 Total 804 

1 T-1897 .3 1.4 250 20 230 8.4 4 4.5 .40 .36 20 

2 T-1815 N.A. 3.0 370 4 366 6.8 16 8.3 111 .1 20 

3 T-1810 .7 8.0 400 20 380 7.2 16 98 .02 .30 20 

Service 

Water 20 15 40 
(Estimate) 

NOTE: All results reported in parts per million (ppm) except pH. 

DISCUSSION OF RESULTS 

Except for the high zinc concentration noted in the overflow from the 

zinc separation pond, the wastes appear to be acceptable for discharge. 

CONCLUSIONS AND RECOMMENDATIONS 

The Company should attempt to effect better zinc separation and thereby 

reduce the metallic loading to the St. Clair River. 
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LATEX PLANT 

RAW MATERIALS AND PRODUCTS 

Latex is manufactured from styrene and butadiene. Catalysts, oils, 

acids, soaps, and extruders and coagulating agents are used in this process. 

PROCESS 

Polymerization of the styrene and butadiene monomers into the styrene- 

butadiene copolymer occurs by a process of emulsion polymerization. The emulsion 

mixture contains the monomers in the ratio of 25% to 50% styrene and 50% to 75% 

butadiene. The reaction takes place at low temperature in the presence of catalysts. 

The latex suspension (the particles of rubber in the suspension are gen- 

erally in the range of 400 to 2,000 is stored until needed. When required, the 

latex suspension is coagulated by the addition of acid and modified by the addition 

of oils and soaps to produce a product with the desired characteristics. 

The coagulation of the latex suspension precipitates approximately 95% 

of the rubber particles. The supernatant from this coagulation which contains 

the remaining uncoagulated latex, extenders and coagulating agents, is directed 

to a sluiceway and a holding pond where the remaining latex is coagulated by cal- 

cium chloride and removed for land disposal. The effluent from the pond is dis- 

charged with the plant cooling water to the 3rd Street Sewer. 

SOURCES OF WASTES AND DISPOSAL 

Figure XVII schemattcally shows the outline of the Latex Plant and the 

sources and disposal of wastewaters. Waste sampling locations and other pertinent 

points are indicated on the diagram and are described below. 

... 8i. 
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FIGURE XVII 

LATEX PLANT SOURCES AND DISPOSAL OF WASTES 

0) POINT NO. I 

I- 
'44 
Lu 

U, 

To RIVER 

(1) process wastes to latex treatment. 

(2) Effluent from latex treatment. 

(3) Effluent from treatment plus cooling waters. 

(A) Cooling waters. 

SAMPLING AND ANALYTICAL RESULIS 

On August 14, 1969, composite samples were collected at three waste 

flows within this Plant over a. 5-hour period. The analytical results are shown 

... 
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in Table XVII. 

TABLE XVII 

LATEX PLANT ANALYTICAL RESULTS AND FLOW DATA 

Sample Lab. Flow Solids Chlorides 
Point No. mgd BOD Ibtal Susp. 1)iss. COD as Cl 

1 T-l894 N.A. 265 13,700 830 12,870 Soo io.4 6,600 

2 T-1895 N.A. 108 21,820 5 21,815 725 11.2 11,380 

3 T-1904 3 11 1,450 6o 1,390 48 75 

Service 

Water 20 15 40 
(Estimate) 

NOTE: All results reported in parts per million (ppm) except pH. 

DISCUSSION OF RESULTS 

The concentrations of waste constituents measured in the Latex Plant 

effluent are not high. However, the results suggest that the cooling waters con- 

tain suspended solids concentrations higher than normally expected. 

The net daily waste loadings from this Plant to the 3rd Street Sewer were 

calculated from flow data provided by the Company and the analytical results, and 

were found to be: 

COD 1,000 lbs. 

Suspended Solids 1,200 lbs. 

Chlorides 13,500 lbs. 

It should be noted that the treated latex waste flow contained a high 

COD whereas the suspended solids levels would suggest that most of the organic 

material should have been removed. No explanation for this observation can be 

... 83 
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given at this time. 

CONCLUSIONS AND REEOM!4ENDATIONS 

With the exception of a high suspended solids concentration (60 ppm), 

the wastes were found to be acceptable for discharge to a watercourse. It is 

recommended that the Company examine this Plant with a view to eliminating or 

reducing the suspended solids discharge. 

... 
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STEAM PLANT 

RAW MATERIALS AND PRODUCTS 

Steam for the Dow Chemical of Canada, Limited complex in Sarnia is 

manufactured from treated river water. Coal, gas and oil are used as the energy 

source. 

Dow Chemical of Canada, Limited operates a steam generating plant to 

provide the necessary steam for the processing complex. River water is pumped 

directly to the plant and is first treated with ferrous sulphate and lime for 

softening. The solids are permitted to settle out in a primary clarifier and the 

supernatant is pumped through sand filters. The filtered water is passed through 

a series of ion-exchangers to obtain the feed to the steam generators. 

The solids, accumulated in the primary clarifier, are discharged inter- 

mittently to the sewer. The sand filters are back-washed on an average of once 

a day and the wastes from this operation are also discharged directly to the sewer. 

The ion-exchangers are regenerated about once every 32 hours • The cation exchangers 

are regenerated with hydrochloric acid; the anion exchangers with sodium hydroxide. 

Oil and gas are the predominant fuels with coal used only on occasions. 

The fly ash from the cyclones is trucked away for disposal. The slag is ground 

and sluiced and also trucked away for disposal. 

SOURCES OF WASTES AND DISPOSAL 

Figure XVIII indicates the general plant outline, sources of wastes, 

and the means by which they are transmitted to the St. Clair River. Composite 

samples were taken over a 24-hour period of the two effluents from this Plant. 
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These sampling points are indicated on the following diagram and are described 

below. 

FIGURE XVIII 

STEAM PLANT SOURC!Z AM) DISPOSAL OF WASTES 

BLDG. I B 1 

8 

42" SEWER 
12" S€WER 

To RIVER To RIVER 

CD 5A*LE POINT No. I 

P — SEHLINC POFO 

(1) Overflow from settling pond. 

(2) Total effluent in Steam Plant Sewer to St. Clair River. 

(3) Total effluent in Steam Plant 12" Sewer to St. Clair River. 

(A) Clarifier bottoms. 

(B) Sand filter back-wash, cooling water, etc. 

... 86 
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(C) Acidic regenerant, ion-exchange back-wash, sluice pond, etc. 

(D) Caustic regenerants, ion-exchange back-wash, runoff, etc. 

SAMPLING AND ANALYTICAL RESULTS 

The only in-plant sample taken during the survey was the supernatant 

from the caustic regenerant pond overflowing to the 12" Sewer. 24-hour composite 

samples were collected of the effluents in the 12" and 42" Sewers at the St. Clair 

River. The analytical results of the samples are shown in Table XVIII. 

TABLE XVIII 

STEAM PLANT ANALYTICAL RESULIS AND FLOW DAt& 

Sample Lab. Flow Suspended Chlorides 
Point No. mgd Solids COD pH as ca Iron 

1 T-l929 N.A. 30 32 12.6 3,376 0.62 

2 Shift I T-1915 0.8 225 8 7.7 49 3.6 

Shift II T-1919 o.8 55 4 7.9 53 1.0 

Shift III T-1923 0.8 170 i6 9.3 70 1.9 

3 Shift I T-l916 0.1 225 32 11.9 702 4.3 

Shift II T-1920 0.1 100 32 11.3 473 1.5 

Shift III T-1924 0.1 170 20 12.2 914 2.6 

Service 

Water 20 -- 8.2 40 
(Estimate) 

NOTE: All results reported in parts per million (ppm) except pH. 

DISCUSSION OF RESULTS 

The net waste loadings were calculated based on flow rates supplied by 

... 87 
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Company personiiel and the analytical results of samples collected during the sur- 

vey. These were calculated to be: 

Suspended Solids 2,600 lbs. /day 

Chlorides 2,500 lbs,/dty 

Iron 60 lbs./day 

There are a number of intermittent discharges which contribute to the 

waste flows and these include: 

(a) primary clarifier bottoms. 

(b) sand filter back-wash (an average of once per day). 

(c) ion exchanger regenerants (an average of once every 32 hours). 

The caustic and acid ion-exchanger regenerants are discharged to the 

sewer system without prior neutralization, thus, explaining the high pH levels in 

the 12" Sewer at the St. Clair River. 

The suspended solids concentrations in both final effluents from the 

Steam Plant exceeded the 15 ppm concentration suggested by the OWEC for direct 

discharge to a watercourse. In the 42" Sewer, the concentration ranged from 55 ppm 

to 225 ppm and in the 12" Sewer from 100 ppm to 225 ppm. It is also very likely 

that these concentrations would be greatly exceeded for short intervals during 

the discharge of the clarifier sludges and sand filter back-wash. 

The release of the primary clarifier sludges to the sewer accounts for 

the iron noted in the effluent at the St. Clair River. The objective for iron dis- 

charges to a watercourse is 17 ppm maximum. Although composite samples indicated 

iron concentrations in the order of 2 to 3 ppm, it is probable that these concen- 
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trations would be considerably exceeded for short periods of time when the clari- 

fier bottoms were being discharged. 

During the course of the surrey, it was noted that there was a marked 

periodic discolouration in the effluents discharged from the Steam Plant. This 

discolouration produced an objectionable yellow-orange plume in the St. Clair 

River that persisted for a considerable distance downstream of Dow' a property 

limits. 

CONCLUSIONS AND 

Based on the findings of this survey, it is evident that the Steam 

Plant discharges wastewater of objectionable quality caused mainly by batch or 

intermittent waste discharges. As a result, the Cccpany should initiate a prog- 

ram to collect or retain these high strength waste discharges for alternate dis- 

posal or treatment. 

The wastes produced during the ion-exchange regeneration cycle had a 

marked effect on the quality of the effluent discharged via the 12" Sewer to the 

St. Clair River. These wastewatera exhibited pH values ranging from 11.3 to 12.2. 

The Company should attempt to schedule this operation to permit the proper mixing 

of the caustic and acidic regenerants to effect neutralization, It may be neces- 

sary to provide storage facilities to retain wastes from one cycle until regener- 

ants of another cycle are produced in order to provide for neutralization. 

The Steam Plant was also found to discharge excessive quantities of sus- 

pended solids to the watercourse. The suspended solids concentrations in the final 

effluents in both sewers ranged from 55 ppm to 225 ppm. The net suspended solids 
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loading contributed by the Steam Plant was in the order of 2,500 lbs./day in a 

total flow of 2.7 zgd. 

It should be noted that the discharge of the primary clarifier bottoms 

and the back-wash from the sand filters would contribute a major portion of the 

suspended solids, yet would account tor only a small percentage of the total 

flow. The Company should therefore consider segregating these contaminated waste 

streams for treatment. 

The clarifier bottoms also accounted for the major portion of the iron 

noted in the final effluents discharged from the Steam Plant. (Iron was noted in 

both sewers as repair work was being done on the sewers at the time of the survey 

and wastes were permitted to flow frr one sewer to the other.) Segregating the 

primary clarifier bottoms for treatment and separate disposal of the sludge would 

also eliminate this source of contamination. The iron in the wastes produces an 

intermittent objectionable coloured plume in the St. Clair River and the Company 

should make every effort to eliminate this situation, 

In conclusion, it is recoimnended that the Company examine the operations 

of the Steam Plant to identify the sources of pollution, with a view to under- 

taking the necessary corrective action to render the final effluents suitable for 

discharge to a watercourse. 

... 90 
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DISCUSSION OF OVERALL COMPLEX 

Introduction 

During the course of this survey, two types of samples were collected. 

flatfall samples taken at the St. Clair River were conwosited over a 24-hour 

period to obtain an assessment of the waste loadings discharged directly to the 

watercourse. In-plant samples were composited for shorter periods and were used 

to determine the plant operations that contributed significantly towards the 

loadings noted in the outfall samples. The entire sampling program was carried 

out over a five-day period ccmnencing August 11, 1969. It was necessary to re- 

sample the Styrene Plant on September 3, 1969, as the previous inspection was 

reported to have taken place during a plant upset and was therefore said to be 

non-representative of normal operations. 

The concentration of contaminants, flow data and the net daily waste 

loading within the various sewers in the Dow complex, are shmm in able xn. 

The waste loadings from the individual plants were computed from the 

analytical results of the composite samples obtained at the outfalls of the 

plants and flow rates reported by the Company; while loadings to the St. Clair 

River were calculated from the analytical results for the effluent samples at 

the River for each 8-hour sampling period and one-third of the daily flow re- 

ported by the Company for each sewer. It should be noted that for calculated 

net 'loadings, the concentrations of contaminants in the raw water were taken as: 

COD 15 ppm 

Ibtal Solids 200 ppm 

Suspended Solids 20 ppm 

Chlorides as C1 40 ppm 
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lABEL III 

alIDIICAL OF CANADA, LIMIItD . SAANIA 

OF • ETnITAMI MINT W400(T!AT iota AIIO SAltC LCAOI 

TOTAL SLsr. SOLIa 

_________ 

PLANT (1FLULNTS (VC0) PPM La/DAY PPM La/DAY PPM LBS/DAY PPM LBS/DAY Disc. 

LASPAII 

VINYL tD*IOC 

SOLVENTS 

EflAAPaAMINE 

GLYCOI. I 

ItT STBCET TILE VINYL DILO.IOE 

SOL VENTS 

0.7 4 NEC 250 NEC 20 NEC 

6.o - • — ' - 
1.0 '40 2,900 27.000 120 t,000 

-0,7 — NEC — TED — NEC 

12.0 — 2.000 — 15,000 — NEC 

4.5 NEC 

2,3% 23,500 

— NEC 

— 20,000 

lit St.cr 54' SLUICE I 

CMThTIC EVAPQ,'ATD* 

QILOAINE Ii 

6.INE TsEsfltNT I,,,. Ii') 

FINAL OFFLUEST I 

FINAL ErItuEwl II 
FINAL £rn,UENT Ill 

5.0 460 22,500 17,620 870,000 290 

5.0 580 26,500 .6,500 Sf5,000 380 18,000 

5.0 00 20,000 13,900 785,000 250 11,500 

8,380 

7,841 

TOTAL 15.0 — 71,000 — 2,470,000 — 43,000 — U65,000 — 58,000 La/lAY 

1ST ShEET C' 
lIMO 8,3 PPM — 58 La/OAT 

VII 12,1 

5 

TOTAL 20,4 - t,,40o — 42,000 — 1,000 - — %flLBS/DAY 

FINAL (Fruen I 

FINAL EFFLUENT II 
6.8 
6,6 

125 

140 

8,ooo 

9,000 

510 

460 

20,000 

17,000 

190 

lID 

12,000 

7,000 

413 

373 

27,000 

21,000 

— 6.6 — 

43 PVN — 2,900 

FINAL £FVWENT iii 6,8 130 8,500 450 .6,xo 90 6,000 348 48 a — 3,300 

TOTAL 20,4 25,900 53,000 — 25,000 — 68,00° eoo — 6,700 LBS/DAY 

AT $T.EET 45' FINAL EFFLUENT I 2.5 4 NEC 140 NEC 3 NEC 94 1,300 

(citY SElVES Yun-I, FINA). EFn.lTENT II 2.5 .4 NEC 140 NEC 7 NED 88 1,200 

c,ta.,at ri.,,n) FINAL C'FLUENT II! 2,5 8 NEC 140 NEC 6 NEC to6 1,650 

TCTAL 7,5 — — — NEC — — — 4,150 

58 900 3,4)0 51,000 

0.9 48 r— 170 NEC 

12 NEC .,m8 23,Do0 

10 NEC 68 tO 
VII 11.9 

TOTAL 

TOTAL 2.5 — 1,300 — 51,000 — NEC 23,400 

FINAL EFFLUENT I 0,83 .6 NEC 510 2,500 I NEC 632 5,000 PM 7,6 

FINAL EFFLUENT II 0.63 24 NEC 730 5,700 % 500 666 5,500 V14 11.0 

FINAL EFFLUENT III 0.83 201) 1.500 1,560 11,000 110 700 1,035 8,000 PM 12.0 

2.5 — 1,500 - — 1,200 18,500 

s6,ooo — — 5,400 253,000 

1.5 24 100 620 6,000 210 3,000 228 NEC 

3.0 — — — 255,000 — 1,400 — 296,600 

0.5 48 200 5,780 27,000 40 NEC 3,640 19,000 

TOTAL 15,0 — .6,500 — 288,000 — 9,800 — 568,600 BOO — 2,250 La/DAY 

BOO — 2,250 LBS/DAY; VII 11.0 

P14 

PH FlotI 8.6 TO 13,2 

9,240 460,000 CA003 — 1,9)5 PPM; BOO — 215 PPM — 11,500 La/DAY 

• — 2.130 ' I ' — — 25,000 

— 2,090 ' ; • —220 - — 11,500 
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r*SU xix (coIauuucp) 

000 TOT Al. stjsp. V)LIDS O4LC*IDCS 

PLANT Crsturwrx pp.. ta/oAv PPM LBS/DAT PPM LBS/DAT PPM LBS/DAY OTHER 

— CALSYIC 

MouTh 

(lIlLy SE3V(S IIPC 
STOBAQE nip Tm Dis— 
POS*L AREA) 

O'ILDAINE — CM*TC 

SOOTH 

— 9.1 

PH 12,1; BSO — 55 — 
PH ii,O 

— .35 ppM DA 14 
1.5 Go La/DAT 

— NEC - NEC FlEE P1'I3 — 20 PPM DA 600 La/DAY 

- I - 55,000 PIIEaS — 22 La/DaY 

PluM. EFFL,Cwr I 0.3 240 700 34,240 102,000 70 151 20,440 61,000 

FINAL II 0.) 80 200 80,860 240.000 150 400 41.680 I24,fl 
FINaL EfluswT III 0.3 200 600 '23.160 370.000 450 1.300 64,440 93,000 

TOTAL P.O — .5)0 — 714,000 — I,B51 — 376,000 

*4IiC YPEATMENY 1.9 24 200 4,930 89,000 100 1,500 2,006 38,000 P14 12.3 

I 34 12 'CC uGo ito &c Mcac*av 0.36 PPM — LAS/CAY 

TOTAL 5.3 — 300 — 89,000 — 1,500 - 78,000 — — NERC&IlY 12 LBS/DAT 

FIlIAL EITLIXMY I 1,76 fl 7,000 — 80 4,000 2,041 35,000 POCIY 0.29 PPM — 5.2 LBS/DAT) P11 11.5 

La/DAY; PH 
FINAL EFFLUENT II '.76 32 200 1,770 I® 1,400 '.468 25.000 0.13 PPM.. 2.3 

•.6 LBS/OAT; MI 0.2 
FINAL EFn,p.CNT III 1.76 8 .320 ;i5 1,500 268 j,ooo 0.09 — 

TOTAL 5.) — 400 — 

2uD STIfET PELASPAN 0,3 4 NEC 250 CC 

STnON U 52 'CC 4% 2,400 

TANK SASH 0.Oi 6 itc ,tc 
T4ICIATDAY I .0 

— 3,9CC — METCUBY 9.1 LAS/DAT 

atom. ii 6.0 — 8,400. — 6,aoo — PIEC - 3.200 

20 'CC 4.5 CC 

10 NEC 53 NEC 

95 NEC 57 NEC PH 11.0 

— 8 TO 45) PPM — 2.15) LBS/DAY 

310 BIllET 

TOTAL - 8,400 — 8,400 NEC SC5 — 1150 LBS/DAY 

FINAL ErrwcpoT I 

FINAL CPTLU€MT II 
2.83 

2,83 

125 

15) 

3,000 

3,800 

2% 

230 

ICC CC 

ICC 

49 

126 

300 

2.300 

115 PPM — 3,200 LBS/DAY 

45 PPM - 1,300 LBS/DAY 

700 La/DIV 
FIMAç EFFLuENT III 2.83 68 p.600 2)0 PIES i0 'CC 66 700 25 — 

TOTAL 8.5 - 8,400 - NEC — ICC — 3,300 t)05 — 5,200 La/DAT 

STYISIC 

CICD.1IC III 
LaTEX 

POLYETHYLENE 

I 

ETHYLENE 

19,0 — " — 

1.0 20 NEC 95) 7.0CC 

3.0 48 9(X) I .450 35.000 

9.0 — 10.500 — 'CC 

8,0 — NEC — NEC 

20.0 — " - &50.000 

20 NEC 

Go 1,200 

400 

;o 4,0(X) PCNCLMY — 0,77 PPM — 7,7 La/DAY 

486 17,000 

TOTAL Go,o u,000 . 0,000 3,000 — 72,000 PHENOLS — 22 
— 7.7Lrv; 

Flu 1113 — DAY 

FINAL EnLUEJIT 1 212,0 15) 23,000 580 %,00o o 'CC 226 37,000 4 PPM —15,000 La/MY; 
- 0,3 PPM — 60 L DAY 

47 PPM 
FINAL EPYLIJENI II 20,0 33,000 542 68,ooo 100 6,000 294 50,000 — 

La(DA7; 
Pu 1*43—0.5 —100 MOAT 

La/MY: 
FINAL EFFLUENT III 20,0 plO 21,000 560 5 'CC 231 38,000 —sspoo 

PPM — 120 I. DAY 

TOTAL 60,0 — ix,000 — 216,000 — i6,000 — 125,000 — 50,000 La/DAY; FIrE $043 — 2$) La/SAY 
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TAil! SiX 

FLaw 000 TOTAL SOLIDS Stilt. SOLIDS 

PI.AJff Lrrwown _t.suJpav tm La/tn mm 

GILDS I OCX 

PPM 1 

48 750 NO FREE ANALYSIS 

63 2,250 FAtE - 0,2 mm" — 20 

67 2,500 Fmtt — 3.0 mm — 23) La/DAY; 

TOTAL 28,0 — NEC — — - 5,500 isis — 300 La/DAY 

STEAM PLANT 

(cIty SERVES 

STEAM Pt_ANT) 

42' FINAL EFFLIXNT I 

FIliAL CFFi_UENY It 
FINAL EFfl_LCPAT III 

0.83 

0.8, 
0,83 

8 

4 

16 

'cc 
NEC 

NEC 

440 

290 

410 

i,65o 
NEC 

1,600 

225 

55 

170 

1.700 

350 

1,250 

49 

70 

NEC 

NEC 

NEc 

IRON — 3.6 mm" 

t.0 
1.9 

TOTAL 2,5 NEC 3,250 — 3,700 — ICC — 

STEAM PI..AJIT Ir FINAL CflLIJCNT *.ø6 32 'CC 1,770 900 225 100 702 400 IRON - 4.3 PPM - 2 La/DAY; P44 11.9 

Colt, RERAn FINAL EntLcwT 0.06 76 ICC 1,680 1,000 iCC 50 473 275 1.5 PPM — I LS/OAYI PAl 11.3 

twa PLUFT) FINAL Crrt_unwt 0,06 20 NEC 3350 173 73 934 500 2.3 ppM — I Li/DAY; mN 12,2 

TOTAL. 0,2 - NEC — 3,800 — 225 — i,200 — IRON - 4 LS/DAY 

• oato 'CT lt ESTAkISA4EO 00CI.SIVELY 
p REPRESENT O&Y PARTIAL LOADINC 

—. C ANALYSES AVAILAN_E 

Soflc% WATER 00'aWTNATICIC ASSURED AS QM) 
— 

PPM; SR — IS — 200 PPM1 EAtORICES — 40 PPM. 

- au as 

SEWER - ..-•• - - OTICS 

OONINION-ALLOT 

(oe.v SCRVn CHLORINE 

iii Pt_va) 

GtOAPNE II! 6.5 76 2,300 7,800 500,000 120 6,5oo 3,450 222,000 PtAczPY - 0.87 PPM — 57 Lit/DAY 

TOTAL 6.5 . 2,300 - 500,000 - - 222,000 

- 

— 57,0 La/DAY 

FINAL CPFLLENT I 

FINAL EFFLUENT II 

FINAL EFFLLWIIT III 

2.16 

2,16 

2,i 

50 

28 

76 

750 

300 

500 

5,830 24,000 

5,t80 iiO,000 

3,190 65,000 

00 

70 

5 

2,000 

1,000 

NEC 

2,796 60,000 

1,940 42,000 

I ,722 37,000 

Itsolay— 0.51 PPM - It,2 La/DAt; 

Nnaav— 0.52 PPM — 11.4 La/DSP; 

ICROUMY— 0.38 PPM — Ba La/DAY; 

TOTAL — 1,550 — 300,000 — 3,000 — '79,000 — 31.0 La/DAY 

tOM-V SERAL. 

Afl4QMIA II PLANT) 

EFFLUENT I 

FINAL EFFLUENT II 

FIliAL EFFLUENT III 

AMMONIA II 26,0 28 4,200 380 10 NEC — — Fift 1*19— 3.2 PPM— 900 La/DAY 

TOTAL 28.0 - 4,200 — 55,000 . NEC - Fits 1543 — 900 La/DAY 

9,3 4 NEC 240 NEC 

9.3 4 NEC 270 .wtc 

ID NEC 

5 NEC 

16 NEC 230 NEC NEC 
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It should be borne in mind that the purpose of Th.ble XIX was not to 

establish waste loading mass balances on individual sewer systems, but rather, 

to determine the total loadings from the Dow Chemical of Canada, Limited complex 

to the St. Clair River and also to indicate at a quick glance the major contribu- 

tions of a waste parameter in any sewer system at this complex. Principle waste 

loadings, as determined by outfall samples, are also suirarized in Thble XXIII. 

Establishment of waste loadings mass balances were not possible in many cases 

because 

(a) flow rates were not established at certain sampling points; 

(b) samples were not taken at strategic in-plant points; 

(c) some analyses were not performed on samples because of interferences in 

analytical procedures, broken bottles, etc.; and 

(d) the composited sampling periods at the individual plants were carried 

out over short periods (5 to 6 hours) on the day shifts only, which 

would indicate the wastewater conditions during that period and not 

necessarily the conditions over the full 24-hour period. 

Based on the results of the survey, it is evident that there are a number 

of high-strength, low-volume waste discharges to the Company's sewer system that 

are masked and diluted by high flows of cooling water. These waste flows and their 

point of origin have been noted in the sections dealing with individual plants 

located within the complex and will be discussed more fully later in this report. 

Suffice to say at this time that the concentrations noted in the final effluent 

discharge at the St. Clair River, in many instances, could be attributed to a dis- 

charge upstream in the sewer of an extremely potent waste that contributed a small 

percentage towards the total flow but accounted for a high percentage of the waste 
... 95 
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loading. 

It is the policy of the OWEC to request industries to undertake effec- 

tive measures where practical to reduce the losses of polluting materials to 

sewer systems. If then are high-strength, low-volume waste streams discharged 

to a sewer, that have a significant effect on the quality of the final effluent, 

then the Company involved should be prepared to segregate these streams and pro- 

vide the necessary treatment to render them acceptable for discharge to a water- 

course. Diluting a strong waste with clean cooling water cannot be considered 

as an acceptable means of treatment, as the same amount of polluting materials 

is being discharged to the watercourse regardless of the final dIluted effluent 

concentration. 

In discussing the waste discharges frc*u Dow Chemical of Canada, Limited, 

one cannot consider only existing impairment of water quality in the St. Clair 

River, but must also take into account the potential of the wastes to impair, in 

setting out the requirements for a pollution control program. In the past, many 

industries have adopted the attitude of placing the onus on the environment to 

show impairment before considering an effective pollution control program. This 

philosophy cannot be adhered to for a number of fundamental reasons. 

The responsibility of any regulatory agency, given the task of managing 

a natural water resource, is to ensure that this particular resource is not im- 

paired for other uses. It wait for pollution to occur before requesting appro- 

priate corrective action would be defeating the purpose of the regulatory agency. 

In the case of Dow Chemical of Canada, Limited, situated on the shore of the St. 

... 96 
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Clair River, it is not always an easy task to demonstrate serious impairment of 

the watercourse because of its size. 

The second basic reason for not adhering to the earlier-mentioned 

philosophy is that, in some cases, the impairment may turn out to be irreversible. 

A watercourse or the biological life in it may be permanently damaged rendering 

subsequent corrective action meaningless. In the case of mercury pollution, the 

effects may be felt for years even after all such discharges to the watercourse 

have been eliminated. 

It has also been argued that one legitimate use of a watercourse is to 

carry away wastes. This, of course, cannot be disputed providing the waste 

loadings discharged do not exceed the assimilative and dilution capacities of the 

receiving watercourse. The OWRC has recognized this use of a watercourse only 

after the industry has implemented all the practical measures to control and/or 

treat the waste effluents prior• to discharge. Only a small percentage of the 

total contaminated waste discharges of Dow Chemical of' Canada, Limited are treated 

and hence, the industry should not be allowed to rely maInly on the assimilative 

and dilution capacities of the St. Clair River to handle its effluents. 

Based on the recent applications for approval submitted by Dow Chemical 

of Canada, Limited, it appears that a number of revisions and alterations to 

existing facilities are being planned and many of these contribute towards an 

increase in the total waste loading to the St. Clair River. Although each indivi- 

dual contribution cannot in itself be considered appreciable, together they repre- 

sent a significant increase in the total waste loading. The CMRC requires that 
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this trend be reversed and the Company adopt a program where waste control and/or 

treatment beccaes an inherent feature in any plant alteration whenever contaminated 

liquid wastes are encountered. Also, treatment of wastes must definitely be con- 

sidered whenever a new source of waste is encountered. 
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Mercury 

TABLE fl 

SUMMARY OP MERCURY LOADINGS 

Plow Mercury 
(mgd) lbs./day 

Chlorine I 3.5 9 

Chlorine III 6.5 6o 

Ibtal 69 

During Ity, 1969, a biological survey was conducted by the OWRC Biology 

Branch of the St. C].air River on a stretch extending from approximately 1 mile 

below the Blue Water Bridge down to Ethyl Corporation of Canada Limited including 

that portion of the River adjacent to Dow Chemical of Canada, Limited. Although 

a complete and detailed report is to be published at a later date, some of the 

initial findings revealed high level concentrations of mercury in the bottom 

sediments in the vicinity of the outfall from Dow Chemical of Canada, Limited. 

Below the 5th most northern outfall, approximateLy 20 feet off shore, mercury 

concentrations of 1,470 ppm were noted in the bottom sediments. Other off-shore 

sediment samples exhibited high mercury concentrations of 100 ppm, 580 ppm and 

760 ppm progressing downstream from the Company. As a result of the above find- 

ings, during the course of this industrial waste survey, particular emphasis was 

placed on determining all sources of mercury losses from Dow Chemical of Canada, 

Limited to the St. Clair River. 

There were two separate electrolytic plants at Dow Chemical of Canada, 

Limited that utilized mercury cells for the electrolysis of brine to produce hydro- 
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gen, chlorine, and sodium hydroxide. Chlorine I was reported to utilize 176 cells 

and maintain a total mercury inventory of approximately 2914,000 lbs. Chlorine 

III, the larger of the two plants, utilized 100 celIa and maintained a total 

mercury inventory of approximately 3014,000 lbs. The total chlorine production 

at both plants was estimated at 24 x 106 lbs. per month with mercury losses aver- 

aging in the order of 0.7 lbs. of mercury per ton of chlorine produced. Based on 

the above Company figures, the daily mercury make-up for both plants was estimated 

at about 280 lbs. per day. 

During the course of this survey, separate composite samples were col- 

lected in plastic containers of the final effluents discharged to the St. Clair 

River containing wastes fran Chlorine I and Chlorine UI. In-plant samples were 

also collected at each of the above plants to assess the mercury losses directly 

at the source. 

The total waste discharge from Chlorine I was reported as 3.5 mgd. These 

wastes joined the effluent from Building 42 and the combined flow was discharged 

to the St. Clair River via the common Chlorine-Caustic South Sewer. The composite 

sample taken at the sump between Buildings 42 and ki, representing part of the 

flow from Chlorine I, indicated mercury concentrations in the order of 0.36 ppm. 

Three separate ccmiposite samples, representing a 2k-hour operating period of the 

combined wastes at the St. Clair River, indicated mercury concentrations of 0.29 

ppm, 0.13 ppm and 009 ppm. Based on the reported flows, and the above sample 

results, the mercury losses from Chlorine I to the St. Clair River were estimated 

to be about 9 lbs. per day at the time of the survey. 
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The total effluent from Chlorine III was reported as 7.5 mgd of which 

6.5 mgd were discharged to the Dominion Alloy Sewer and 1 mgd was allowed to over- 

flow to the 3rd Street Sewer. A grab taken of the hydrogen scrubber water 

indicated a mercury concentration of 12.7 ppm in an approximate flow of 200 gpm. 

The total combined effluent from Chlorine III made up of cell floor wastes, H2 

scrubber water, compressor waters, etc., indicated a mercury concentration of 0.87 

ppm. Based on the reported flow, and the analytical results of the samples, it 

was estimated that 60 lbs. of mercury per day were discharged to the sewer from 

Chlorine III. The figure included the 1 mgd of wastes discharged to the 3rd Street 

Sewer from the above plant. 

The total mercury discharge to the St. Clair River varies considerably, 

depending upon the losses of brine to the sewers. The Company has reported mer- 

cury concentrations in the spent brine from the mercury cells ranging in the order 

of ppm to ho ppm with the average in the order of 10 ppm. Most of the spent 

brine is recycled back to the wells and severing takes place only during hydraulic 

imbalances. For the purpose of this report, the mercury losses to the St. Clair 

River have been estimated at 50 to 100 lbs. per day. 

During the course of this survey, Company personnel had indicated that 

they had only recently become aware of the high mercury losses to the St. (flair 

River. Although mercury losses were inherent in the operation of electrolytic 

cells, it was assumed that most of the metal was lost to the brine which was re- 

turned to the underground wells. Other minor losses incorporated with the products 

were assumed to account for the total mercury make-up required. 
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With the awareness that mercury posed a water pollution problem, the 

Company began to investigate means of eliminating mercury losses to the water- 

course. Immediate attention was focused on the scrubbing operation at Chlorine 

III with a view to eliminating the effluent entirely. Indirect coolers were to 

be installed at each mercury cell to eliminate the liquid effluent. The Company 

also began investigating methods of overcoming the hydraulic imbalances in the 

brine. Storage facilities were to be provided to collect surplus brine and brine 

spills and prevent their discharge to the watercourse. R3r the time this report 

is issued, many corrective measures will have been implemented resulting in a 

marked decrease in the amount of mercury discharged to the St. Clair River. 

The Company should undertake every available measure to eliminate en- 

tirely all mercury losses to the St. Clair River. Mercury is an extremely toxic 

ingredient being lethal to fish in concentrations anywhere from 0.0004 to 

0.02 ppm. The other significant aspect is that mercury accumulates in living 

tissue and can go through biological concentration up the food chain. The most 

serious mercury problems have been encountered in Japan and Sweden where ingestion 

of mercury-tainted fish flesh caused several health problems an4 even death. 

Mercury poisoning produces numbness in the outer extremities and mental 

disorder but the minimum critical dosage at which symptoms of' damage are observable 

is not well defined. Initial effects cannot be determined as healthy cells have 

the ability of replacing and carrying on the job of mercury damaged cells. The 

effects of mercury poisoning can only be discerned if too many cells are destroyed 

to a point where the replacement power of the healthy cells is non-existent. tier- 
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cury also effects the fetus and cases have been recorded where newly-born children 

have exhibited higher mercury concentrations than the mother. 

Studies on mercury indicate that fish containing more than 0.02 mg Hg/Kg 

(wet tissue) should be regarded as unfit for human consumption under steady diet 

conditions. Higher concentrations may be tolerated providing the number of inges- 

tions is limited. The half-life of mercury in man has been estimated from 70 days 

to 200 days and hence, minor ingestions at long intervals should not have serious 

detrimental consequences. 

StudIes have shown that some unidentified microorganisms can methylate 

inorganic mercury. Generally, the conversion rate to methyl mercury is much 

higher when the bottom sediment contains organic substances and is influenced by 

deficiency and temperature. Some steps by which inorganic mercury and mer- 

cury-containing compounds are converted in nature to methyl mercury (1) are as 

follows: 

Hg 

C150 - CM2 - CM2 - Hg 

Mercury-tainted fish can still be found in a watercourse long after all 

the mercury discharges to the receiving stream have been eliminated or reduced. 
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It has been reported that the effects of pollution may last 10 to 100 years unless 

the mercury is nade inactive by physical removal or by the elimination of its 

biological availability. In the case of mercury, one definitely cannot adhere to 

a philosophy that the environment must show an impairment before a pollution abate- 

ment program is embarked upon. 

(i) 
A. Jernelov, Chemical Fallout, Charles C. Thomas, Springfield, Illinois, 1969. 
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Chemical Oxygen Demand (COD) and Biochemical Oxygen Demand (BaD) 

TABLE XXI 

SUMMARY OF PRINCLPLE COflIB1Jfl0NS OF BOD AND COD WASTE LOADINGS 

Flow Waste Loadings (lbs. /day) Paint of 
mgd DOD COD Discharge 

G1,ycol I 
(D.3A overflow) .065 3,700 10,000 42" 1st Street Sewer 

Solvents 1.0 -- 1,400 42" let Street Sewer 

Vinyl Chloride 6.0 -- 900 421! 1st Street Sewer 

G1.ycol I 10.0 2,300 16,000 54" Sluice 

N-S Sluice to 

s4" sluice 2.0 18,000 22,000 Sluice 

Glycol II 6.0 3,200 8,400 2nd Street Sewer 

Latex 3.0 -- 1,000 3rd Street Sewer 

Polyethylene 9.0 900 10,500 3rd Street Sewer 

The measures of COD and DOD do not reveal concentrations of a specific 

substance but rather the effects of a combination of materials. The total COD 

discharge to the St. C].air River from the entire Dow Chemical of Canada, Limited 

operating complex in Sarnia was estimated to be in excess of 192,000 lbs./dsy. 

Most of the COD-bearing wastes were found in the 1st Street 42" Sewer (26,000 lbs./ 

day), the 54" 1st Street Sluice (71,000 lbs./day), the 2nd Street Sewer (8,400 lbs. 

day) and the 3rd Street Sewer (79,000 lba./day). The above waste discharges total- 

led approximately 184,400 lbs. of COD per day and accounted for approximately 96% 

of the total COD loading from the entire complex. 

In reviewing the results of the in-plant samples, it was noted that the 
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COD-bearing wastes found in the lit Street 42" Sewer originated essentially at 

three points. The 1). 3A overflow at Glycol I contributed approximately 10,400 

lbs. of COD per day. Similarly, the waste discharge from the Solvents Plant and 

the effluent from Vinyl Chloride Plant accounted for i,koo lbs. COD per day and 

900 lbs. COD per day, respectively. The above sources contributed approximately 

55% of the total loading found in the sewer even though all the COD contributions 

front Gl.ycol I were not accounted for. 

The total waste flow in the 54" Sluice on 1st Street contributed approxi- 

mately 71,000 lbs. of COD per day to the St. Clair River. It was found that the 

Glycol I Plant contributed approximately 16,000 lbs. of COD per day while the 

wastes in the N-S Sluice accounted for an additional 22,000 lbs. of COD per day. 

The above two discharges account for most of the COD noted in the 54" Sluice on 

1st Street. 

The waste flow that could possibly account for the high COD loading in 

the N-S Sluice was the effluent from the lime recovery systc. The bottoms from 

the lime and lime-caustic hydrolyzers, along with solids from the brine treatment 

system for Chlorine II, are discharged in the form of a slurry to the lime recovery 

tanks. The overflow from these tanks is discharged to the N-S Sluice and could 

account for the high COD loadings noted. 

The total COD loading from the 2nd Street Sewer was estimated at 8,400 

lbs./day. The main contributors were found to be the wastes discharged from 

G],ycol II. 

The 3rd Street Sewer discharges 83,000 lbs. of COD per day in a total 
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flow of 60 mgd. The Latex and Polyethylene Plants contributed 1,000 lbs. COD 

per day and 10,500 lbs. COD per day, respectively. The Company should examine 

all the plants serviced by the 3rd Street Sewer to locate other possible sources 

of COD discharges that were not accounted for by this survey. 

The total discharge of BOD-exerting materials to the St. Clair River 

from the entire Dow Chemical of Canada, Limited operating complex was estimated 

at approximately 111,200 11s./day. The main contributing sewers were the 1+2" 

let Street Sewer (6,700 lbs./dsy), the 51e" Sluice (1+8,000 lbs./dsy), the 2nd. 

Street Sewer (5,200 lbs./day) and the 3rd Street Sewer lbs./day). These 

four sewers contributed a total of 107,000 lbs. of B® per day and accounted for 

nearly all the SOD loading discharged to the St. Clair River. 

The sources of BOD discharges followed the same pattern as the COD 

discharges in as much as the same plants contributed to both loadings. The N-S 

Sluice flowing into the 51+" Sluice along 1st Street alto exhibited high BOD 

concentrations and accounted for apprortmately 18,000 lbs./day discharged to the 

watercourse. In general, the total SOD loading was in the order of one-half of 

the total COD loading; it indicated that the organic materials were readily bio- 

degradable and could exert localized oxygen demands in the St. Clair River. 

The discharge of wastes to a natural watercourse containing appreciable 

quantities of SOD and COD-exerting materials constitutes a potential source of 

water pollution. Large quantities of this material may enhance bacterial growth 

in localized areas upsetting the of that portion of the stream. Oxygen 

demands in localized areas may also have sub-lethal effects on other biological 
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forms of life by interfering with the mechanism of normal oxygen transfer. The 

measure of COD represents the oxygen demand of a number of organic compounds. 

As these organic compounds are not identified by the above test, they could have 

other adverse effects by imparting tastes and odours to waters and aquatic organ- 

isms or have sub-lethal effects on biota, interfering with reproduction, metabolism, 

etc. 

The tn-plant studies indicated that most of the BOD and COD loadings 

were the result of relatively low-volume discharges containing such high concen- 

trations of the ccmiponents as to have a marked effect on the quality of the final 

effluent. The D.3A tank overflow at Glycol I, for instance, estimated at 0.065 

mgd, exhibited DOD and COD concentrations of 5,700 ppm and 16,000 ppm, respectively, 

accounting for a waste loading of 3,700 lbs. BOD/day and l0,leOO lbs. COD/day. 

Diluting concentrated waste streams with clean cooling water is not an 

acceptable means of waste disposal. Because the discharge of significant quanti- 

ties of BUD and COD-exerting materials is in itself a potential source of water 

pollution, Dow Chemical of Canada, Limited should be prepared to segregate the 

relevant waste streams for treatment to render them acceptable for discharge tp 

the St. Clair River. 
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Chlorides and Suspended and Dissolved Solids 

TABLE flu 

SUI4MA.RY OF SOLfl)S WAS 11E LOADINGS 

Flow Dissolved Suspended Chlorides Point of 
Plant mgd Solids Solids as Cl Discharge 

flbs./day) (lbs./day) (lbs./day) 

Solvents 1.0 26,000 1,000 23,500 1st Street 
112 Sewer 

Glycol I 12.0 15,000 * 20,000 1st Street 
42" Sewer 

Glycol I 10.0 5,1100 253,000 54" Sluice 

Caustic Waporator 1.5 3,000 3,000 * 54" Sluice 

Chlorine II 3.0 253,600 1,400 296,000 54" Sluice 

Brine Theatment 0.5 27,000 * 19,000 bk" Sluice 

Brine Storage, etc. 1.0 912,000 2,000 378,000 Chlorine- 

Caus tic North 

Brine Treatment 1.9 87,500 1,500 38,000 Chlorine- 

Caustic South 

Latex 3.0 33,800 1,200 13,000 3rd Street 

Sewer 

Ethylene 20.0 148,700 1,300 55,000 3rd Street 

Sewer 

Chlorine III 6.5 493,500 6,500 222,000 Dominion 

Alloy Sewer 

Steam Plant 2.5 3,300 3,300 * 42" Steam 
Plant Sewer 

* Negligible 
** rnsurricient sample for analyses 
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Dissolved solids in a watercourse have the ability of altering osmotic 

pressure which can create stresses in microscopic aquatic organisms resulting, 

for instance, in the rupture of cell membranes. Dissolved solids may also impart 

objectionable tastes to waters and may create corrosion problems. In general, 

it has been suggested that the dissolved solids in a watercourse should not be 

increased by more than one-third of that which is characteristic of the natural 

condition. 

Suspended solids produce detrimental effects by covering the bottoms of 

receiving streams. The bottom sediments destroy the environment for the benthal 

organisms and may also upset fish spawning beds. Suspended solids in colloidal 

form may have direct lethal effects by coating the gills of fish causing serious 

respiration problems. If the suspended solids impart a turbidity to the water, 

then the penetration of light may be impaired upsetting the normal growth of algae 

and other aquatic plants in the watercourse. Suspended soilds are not assimilated 

in a receiving stream and hence, their discharge should be minimized. 

Based on the findings of this survey, it was estimated that 3.9 million 

pounds of dissolved solids were discharged to the St. Clair River per day from 

the Dow Chemical of Canada, Limited complex in Sarnia. Of the above total, approxi- 

mateiy one-half consisted of chlorides which accounted for a loading of approximately 

2.1 million pounds per day. In reviewing the outfall samples, the following sewers 

were found to contribute significantly towards the total chloride loading: 1st 

Street 42" Sewer (68,000 lbs./day), 1st Street 54" Sluice (1,265,000 lbs./day), 

Chlorine-Caustic North Sewer (378,000 lbs./da.y), Chlorine-Caustic South Sewer 
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(61&,000 lI,s./day), 3rd Street Sewer (125,000 lbs./day) and the Dominion Alloy 

Sewer (139,000 lbs./day). The individual plants served by the above sewers 

which discharge excessive quantities of chlorides are listed in lhble XXII. 

Based on in-plant samples, G],ycol I and the three Chlorine Plants were 

found to be the major chloride contributors. In Glycol I, sodium chloride is pro- 

duced as a waste by-product in one of the processes and is disposed directly to 

the sewer. Because of the high chloride concentration of this by-product stream, 

the Company should consider process modification and/or alternate methods of dis- 

posal. 

In the Chlorine Plants, it appears that excessive amounts of spent brine 

are lost to the sewer. In the two plants utilizing mercury cells, it is necessary 

to flush the individual cells periodically which results in high brine discharges. 

The Company should adopt good housekeeping practices and should attempt to eliminate 

brine losses through tight in-plant control. At no time should spent brine be dis- 

charged to the St. Clair River, especially since reports have been received indica- 

ting that mercury is present in brine pumped up from the underground wells. (it 

should be noted that since the time of the survey, the Company has reported that 

no mercury-contaminated brine will be discharged to the River. Recent 0WRC sampling 

confirms this point.) 

The suspended solids discharge to the watercourse from Dow Chemical of 

Canada, Limited has been estimated to approach 100,000 lbs./dsy. The sewers found 

to contribute significant loadings were as follows; 1st Street 54" Sluice (43,000 

lbs./day), 3rd Street Sewer (16,000 lbs./day) and the Steam Plant 42" Sewer (3,300 
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lbs./day). The individual plants contributing to the above loadings are sununarized 

in Thble XXII. 

The methods for the removal of suspended solids have been well documented 

in the literature and hence, adequate waste treatment facilities can be designed 

without much difficulty. The ConQany should be prepared to segregate the waste 

streams containing high concentrations of suspended solids for treatment to render 

the wastes acceptable for discharge to a watercourse. 

In the "Suimnary Report on Pollution of the St. l4arys River, St. Clair 

River, Detroit River", prepared by the International Joint Corission Advisory 

Board, it states that the chloride concentration in the St. (flair River varied 

from 6 to 7 mg/i near the Blue Water Bridge to 25 mg/i downstream of Polymer 

Corporation Limited and then to 51 mg/i, downstream of Dow Chemical of Canada, 

Limited 50 feet away from the Canadian shore. The chloride ion is considered to 

be a conservative pollutant (one for which the concentration is directly related 

to the extent of dilution and one which is not altered, removed or subjected to 

biological purification) and hence, its effects may be far reaching. 

In the report to the International Joint Connission entitled "Pollution 

of Lake Erie, Lake Ontario and the International Section of the St. Lawrence 

River, Volume I - Sunmiary, 1969", it is pointed out that the dissolved solids and 

chloride concentrations in Lake Erie have increased from iko mg/l in 1910 to 180 

mg/i in 1967 and 8 mg/i in 1910 to 27 mg/l in 1967, respectively. As flow Chemical 

of Canada, Limited discharges approximately 3.9 million pounds per day of dissolved 

solids and 2.1 million pounds per day of chlorides, these contributions would have 
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a significant effect on the trends noted. The Company should therefore make every 

possible effort to reduce these loadings to more acceptable levels. 

During the biological survey conducted of the St. Clair River in May 

1969, samples of bottom sediments indicated extremely high calcium concentrations 

in the vicinity of the 1st Street 54" Sluice some 30 feet off-shore. The concen- 

trations ranged from 56,000 ppm below the Polymer dock to 451,000 ppm below the 

54" SluIce. Other concentrations adjacent to Dow Chemical of Canada, Limited were 

in the order of 390,000 ppm, 104,000 ppm and iko,ooo ppm and were reduced to 

49,000 ppm downstream of the Company. 

It would therefore appear that the excessively high carbonate discharge 

from Dow Chemical of Canada, Limited formed a heavy deposit on the bottom of the 

River. As this would have serious adverse local effects on the benthal organisms, 

the Company should treat these particular high carbonate waste streams. Theatment 

would ltkely consist of precipitation of the carbonate with a base followed by 

clarification to remove the particulate matter. 
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Miscellaneous Waste Components 

Phenolic Materials 

The effects of phenolic compounds, namely, the hydroxy derivatives of 

benzene or its condensed nuclei, are well documented in the literature relating 

to water quality criteria. Depending on the concentration, the presence of 

these materials may be toxic to fish or may impart a taste to the flesh of fish. 

Phenols in very minute concentrations will combine with chlorine to produce 

intense taste and odours which are objectionable in water supplies,in many of the 

food and beverage products and which are variously described as medicinal and 

chemical in nature. 

In the Dow complex, phenolic compounds were found to originate mainly 

in one sewer system - the 3rd Street Sewer with the Ethylene and Styrene Plants 

considered to be the main contributors. Unfortunately, no phenol analyses were 

performed on the Styrene effluents and the final effluent composite samples ob- 

tained during the August 1969 sampling program so that the total loading to the 

River could not be established, However, on the basis of the samples at the 

Ethylene Plant, it would appear that at least 22 pounds of phenolic compounds 

were discharged daily from this sewer system to the St. Clair River. 

On September 3, 1969, additional samples were taken on this sewer sys- 

tem. The analytical results of these samples showed a phenol concentration of 

2,400 ppb in the final effluent at the St. (flair River or a waste loading during 

the sampling period hours) of approximately 270 pounds. While this may not 

be a true indication of the phenolic loading in the day-to-day waste flow in this 
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sewer, it nevertheless to demonstrate that certain high phenolic waste 

flows, originating from upsets, spills or abnormal operating conditions at the 

Ethylene or Styrene Plants, could be discharged into this sewer system leading 

to the River. The Company should therefore make every effort to pinpoint the 

sources and nature of the phenolic discharges reaching this sewer system and 

initiate remedial measures to reduce concentrations and loadings to the minimum. 

Ether Solubles 

Ether solubles concentrations are shown on the OWRC analytical result 

sheets and indicate the presence of non-volatile oils and/or greases in the waste- 

waters. In the Dow complex, the levels of ether soluble concentrations in the 

final effluent samples obtained during the survey do not seem to pose any serious 

pollution threat to the St. Clair River. The highest concentration recorded dur- 

ing the survey was 7 ppm in the 2nd Street Sewer. It is evident, however, that 

these low concentrations are brought about by dilution with the trendous volume 

of relatively oil-free wastevaters in the sewer system, especially in the 2nd and 

3rd Street Sewers where one would normally expect some oil contamination. For 

example, oil concentrations of 3,318 ppm and 42% by volume were found in the 

wastewaters from one section of the Styrene Plant discharging to the 3rd Street 

Sewer on September 3, 1969, but the corresponding concentration at the outfall 

was no higher than 3 ppm. In keeping with the philosophy that dilution should 

not be used to bring about an acceptable concentration at the outfall and that 

all wastes prior to discharge should receive the best practicable treatment, the 

Company should improve or modify the present oil separation equipment to achieve 
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optimum oil removal at these facilities and to ensure that there are no slug 

discharges of oil, caused by upsets or abnormal operating conditions at the 

various plants. Recent upset conditions 1970) at the Ethylene and Styrene 

Plants serve to demonstrate the inadequacy of the present facilities. 

Free Ammonia 

The test used to determine the free ammonia content measures all the 

nitrogen in the form of NH3, NU4OH and According to many literature ref- 

erences, the toxicity of annonia to aquatic life is directly related to the amount 

of undissociated amnonium hydroxide present in solution which in turn is a factor 

of the pH value of the wastewater. Concentrations of ppm are considered to 

be harmful in the range of 7.11 to 8.5. 

The two math areas of free ammonia contamination in the Dow complex are 

obviously the Ammonia I and Ammonia II Plants. The annonia concentrations in the 

3rd Street Sewer which receives wastewaters from Ammonia I Plant were well below 

acceptable levels for the three sampling shifts on August 1969. The same 

holds true for the contents of the LI.th Street Sewer with the exception of a con- 

centration of 3 ppm and a pH of 8.7 found during the first sampling shift. This 

sewer exclusively carries wastewaters from the Ammonia II Plant. 

In spite of the low outfall concentrations, there were indications that 

strong aimnonia wastes were sewered periodically. Hence, the Company should deter- 

mine the sources of anvuonia-contaminated wastewaters at the Ammonia Plants with 

a view to reducing concentrations to a minimum before the wastes are discharged 

to the various sewer systems. 
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pH 

The OWRC objective on pH states that the pH of a discharge to a water- 

course should not be less than 5.5 or greater than 10.6. In several instances, 

this objective is found to be exceeded by wastewater flows in several sewer sys- 

tems discharging to the St. Clair River. The analytical results showed that the 

acceptable pH range was exceeded in the 1st Street 42" Sewer, the 1st Street 54" 

Sewer, the 1st Street Sluice and the 12" Steam Plant Sewer during all three of 

the 8-hour sampling shifts on these sewers thus indicating that the contributing 

sources to these unacceptable conditions were continuous. On the other hand, the 

pH in the 1st Street 48" Sewer, the Chlorine-Caustic North Sewer and Dominion 

Alloy Sewer was high on either one or two of the three 8-hour sampling shifts 

thus suggesting the presence of intermittent high pH discharges from one or several 

of the plants entering the particular sewer system. The Company should investigate 

all of the above-mentioned instances of high pH conditions with a view to reducing 

these to a more acceptable level. 

Dowtherm 

Dowtherm is a mixture of biphenyl and biphenyloxide used for heating or 

cooling in various operations in the Dow complex. Dowtherin was not mentioned as 

a significant source of waste in the individual reports of the plants which use 

Dowtherm (that is, the Solvents, Caustic and Styron Plants) because Dowtherm is 

maintained in closed systems in these Plants. However, based on past experiences 

with the release of this compound to watercourses, it is imperative that the Corn- 

pa.ny make every effort to ensure that there is no escape of this potentially harm- 

... 117 



- 117 - 

ful material from the various plants to the St. flair River. The 1969 biological 

survey of the St. C].air River did reveal the presence of some Dowtherm in bottom 

sediments. 

Metals 

Apart from the mercury situation at this complex, which has been dis- 

cussed in detail earlier in this report, several other metals (mosti3r in the form 

of salts) are used as extenders or catalysts in various operations at this complex. 

While in most cases, no analyses were performed on the final effluent samples for 

these metals (copper, zinc, aluminum, iron and titanium), judging from the samples 

obtained within the plant, the concentrations of these metals are not expected to 

be significant in the River. However, it is felt that simple modifications of 

processes could bring about a sharp reduction in the metal loadings discharged to 

the River. For example, cessation of the severing of the spent catalyst at the 

Polystyrene Plant could help eliminate all traces of aluminum and titanium in the 

was tevaters discharged to the St. Clair River. The Company should also investigate 

all plants using metal catalysts with a view to reducing metal losses to the sewer 

system. 
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Aesthetic Pollution 

During the course of this survey, it was evident that a number of the 

waste discharges from Dow Chemical of Canada, Limited were a source of aesthetic 

pollution. Sewers in the vicinity of 1st Street discharged a white material that 

discoloured a considerable shore-line portion of the St. C].air River. The sewers 

serving the Steam Plant discharged intermittently discoloured wastes that formed 

plumes out into the River alternating dark grey to deep orange-brown. The 

discolouration was most pronounced when the plumes combined Just downstream of 

the Company property and proceeded past the Sun Oil Company Limited. 

The discolouration noted in the sewers in the vicinity of 1st Street 

was attributed by Company personnel to the presence of carbonates which precipi- 

tated to form a white particulate solid when contacted with alkali wastes in the 

sewer and with the alkaline water in the St. Clair River. This discolouration 

was especially pronounced whenever caustic wastes were severed to the 54" Sluice 

on 1st Street from Chlorine Ii. 

As part of the water treatment operation, ferrous chloride is added to 

the incoming river water in a primary clarifier. The bottom sludges from the 

clarifier are discharged intermittently to the sewer producing an orange plume 

in the River. The supernatant from the clarifier is passed through sand filters 

which are back-washed periodically. The back-wash waters are also severed and 

this results in a dirty grey plume in the River. 

The "Objectives For Industrial Wastes Control in Ontario", as set out 

by the OWRC, regarding aesthetic pollution reads as follows: 
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"Theatment or control shall be effected to ensure that waste 

discharges do not the aesthetic qualities of the receiving 

water by imparting colour, by giving rise to accumulation of 

solids, oils or grease, by inducing foaming, or by other adverse 

effects 

Dow Chemical of Canada, Limited should, therefore, adopt an effective program to 

eliminate the sources of aesthetic pollution. 

As most of the discolouration produced is the result of particulate 

matter, it appears that the wastes would lend themselves to treatment by clarifi- 

cation. The high carbonate effluents could be treated with caustic (perhaps that 

which has previously been used in scrubbing operations) to precipitate the carbonate 

and then passed to clarifiers or settling lagoons to remove the solids. Also, the 

high solid wastes from the clarifier and sand filter back-wash from the Steam 

Plant could be segregated aM subjected to similar treatment to remove the sus - 

pended materials. Methods for suspended solids removal have been well documented 

in the literature and hence, the Company should have no difficulty in designing 

a suitable treatment system. 

120 



- 120 - 

Pollution From Accidental Losses of Ptiterials 

The major sampling program carried out at Dow Chemical of Canada, 

Limited was conducted during the week of August 1]., 1969. As 24—hour composite 

samples were required, sampling was carried out over 8-hour shifts and hence, at 

least two OWRC staff members remained on the plant property at all times. During 

the week, a number of plant upsets had occurred that had an effect on the quality 

of the final effluent discharged to the St. Clair River. These upsets were as 

follows: 

(i) On the morning of August 13, 1969, a marked discolouration was noted in the 

St. Clair River extending from the 1st Street Sewers down past the Sun Oil Company 

Limited. The white discolouration was further enhanced by a blue sky and the 

natural blue-green colour of the water. 

Upon investigation, it was learned from plant personnel that an upset 

had occurred in the lime slaking operation resulting in unusually large losses of 

chemical to the 54" Sluice on 1st Street flawing to the St. Clair River. This 

chemical discharge resulted in the precipitation of a white carbonate solid in the 

sewer and in the River producing the white plume noted. Although the problem was 

corrected by 4:oo p.m. that same day, a considerable portion of the River had been 

discoloured and aesthetically impaired. 

(2) While collecting outfall samples of the 3rd Street Sewer at the St. Clair 

River, it was noted that a considerable amount of hydrocarbon was being discharged 

to the watercourse. Dark oil-like scum formed on the surface of the water near 

the outfall and proceeded to flow downstream. There was also a strong smell of 
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hydrocarbon that persisted for about two days. 

The plant upset account4 ig for the hydrocarbon discharge was reported 

to have occurred at the Ethyl Benzene Plant, in the vent gas scrubbing system. 

A malfunction in the condenser permitted ethyl benzene to enter the water phase 

of the scrubber. This water, along with the entrained ethyl benzene, was dis- 

charged to the 3rd Street Sewer and hence, to the St. Clair River. 

(3) During one of the night shifts, an overflow of brine to the sewer from one 

of the storage tanks had taken place. It was reported that this accident occurred 

as a result of a pump failure. It was further reported that the brine was being 

lost at an approximate rate of 30 gpm for about one hour. 

(4) While in-plant samples were collected at the Styrene Plant, excessive:ly high 

discharges of oily material were noted in the sewers servicing the extreme western 

portion of the Plant. A sample of this particular waste flow indicated an ether 

soluble concentration of 11%. 

It was reported that an acid sewer had corroded resulting in a cross- 

connection of sewer lines and subsequent overloading of an existing oil separa- 

tor. The oil was therefore permitted to overflow from the separator and escape 

to the watercourse. 

For a complex plant, the size of Dow Chemical of Canada, Limited, plant 

upsets are inevitable. The above incidents have been cited simply to point out 

that aside from a need for day to day effluent control, some form of contingency 

planning is necessary to handle unusual losses of material arising from accidents, 

upsets, etc., to prevent an impairment of water quality in the St. Clair River. 
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Dow Chemical of Canada, Limited should therefore examine its operations 

U 

at Sarnia to pin-point potential areas where pollution could occur through spills 

and accidents. iffective measures should then be to minimize opera- 

U 
tional errors and contain accidental spiUs should they occur. It is recognized 

I 
that plant upsets are inevitable, however, water pollution need not necessarily 

become the end result. 

1 

U 

U 

U 

1 

U 

U 

U 

U 

U 

U 

U 

i 
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GENERAL CONCLUSIONS AND 

Cone lus ions 

(1) Based on the findings of this survey, it was estimated that the net daily 

BOD and COD loadings discharged to the St. Clair River from Dow Chemical of 

Canada, Limited were in the order of 109,000 lbs. and 188,800 lbs., respec- 

tively. The organic ccmipounds exerting the oxygen demand were not identified. 

Aside from depleting oxygen in the watercourse, these materials may impart a 

taste and odour to the water and may have sub-lethal effects on the biota of 

the receiving stream. 

(2) The total net chloride loading discharged to the St. Clai.r River was estimated 

at 2.1 million pounds per day. Results contained in IJC reports indicate 

appreciable increases in the chloride concentrations in the St. Clair River 

adjacent to Dow Chemical of Canada, Limited. These chlorides may cause cor- 

rosion problems to downstream water users and may increase water treatment 

costs especially for industrial purposes. The exceptionally high chloride 

loading could contribute significantly to the chloride build-up in Lake Erie 

which is noted in other IJC reports. 

(3) The net suspended solids loading discharged to the St. Clair River was esti- 

mated to be in the order of 97,000 lbs. per day. A biological survey carried 

out in ity 1969 of the St. (flair River opposite Dow Chemical of Canada, 

Limited revealed high concentrations of calcium (as precipitated calcium 

carbonate) in the bottom sediment samples. This covering of the River bottom 

was considered to have adverse local effects on benthal organisms. 
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(ii) Based on the findings of this investigation, it was estimated that 50 lbs. 

to 100 lbs. per day of mercury were discharged to the St. Clair River in 

August of 1969. A biological survey of the St. Clair River conducted in 

May also revealed high mercury concentrations in the bottom sediment samples 

collected adjacent to Dow Chemical of Canada, Limited. Since the survey, 

fish caught in Lake St. Clair and the St. Clair River have exhibited signi- 

ficant quantities of mercury in their muscle tissue. 

(5) Based on the analytical results of samples collected at the Ethylene Plant 

in August 1969, it was concluded that about 22 lbs. of phenolic material were 

discharged to the St. Clair River daily. During a period of sampling 

at the 3rd Street Sewer outfall on September 3, 1969, it was found that 270 

lbs. of phenolic material was discharged thus indicating that there are signi- 

ficant phenolic discharges frs plants upstream serviced by the 3rd Street 

Sewer. 

(6) It was estimated, based on outfall samples, that approximately 580 lbs. of 

free ammonia were discharged to the watercourse per day. Based on tn-plant 

investigations, it was concluded that the ammonia, noted in the outfall samples, 

was largely the result of sewering small volumes of concentrated ammonia solu- 

tion. 

(7) During the course of the survey, it was learned that some spent metallic cata- 

lyst was disposed directly to the sewer system which would increase the metal- 

lic loading discharged to the watercourse. 

(8) A number of waste discharges were found to discolour significant portions of 
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the St. Clair River and were therefore a definite source of aesthetic pollu- 

ti on. 

(9) During the course of the survey, a number of plant upsets were reported to 

have occurred at Dow Chemical of Canada, Limited. These were found to have 

detrimental effects on the quality of the wastes discharged to the St. Clair 

River. 

(10) A number of the waste discharges were found to exhibit unacceptable levels 

of pH outside the 5.5 to 10.6 range which is the objective of the OWRC for 

direct discharge to a watercourse. 

(ii) The survey indicated that a number of high-strength wastes were being diluted 

by excessive amounts of cooling water prior to discharge to the watercourse. 

In many instances, the loadings noted in the final effluent could be attribu- 

ted to discharges of extremely potent wastes from individual upstream plants 

that accounted for a fraction of the total flow yet contributed a high per- 

centage towards the total waste loading. 

(12) Waste loadings from a number of individual plants could not be calculated as 

flow rates for the various internal sewers were not available and/or appro- 

priate sampling locations were inaccessible. It was therefore not possible 

to obtain mass balances, relating the waste loading contributions of the 

various individual plants on a sewer with the total waste loadings found 

in the sewer based on outfall samples. 
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Bee outnendat ions 

Based on the findings of this survey, the following recommendations are 

put forward: 

(1) Dow Chemical of Canada, Limited should be prepared to segregate all wastes 

exhibiting high BOD, COD, phenol and oil concentrations for treatment to 

reduce the organic loading discharged to the St. Clair River. Some form of 

biological treatment may be necessary to accomplish this aim. It may also 

be possible to reduce organic loadings through process changes and through 

in-plant control. 

(2) The wastes containing high concentrations of suspended solids should also 

be segregated and treated, possibly by some form of clarification. Removing 

the particulate matter from the waste discharges may also reduce the aesthetic 

impairment of the St. Clair River and lower metal loadings significantly. 

(3) Because mercury is such a toxic waste component, Dow ChemIcal of Canada, 

Limited should implement all the necessary corrective measures to eliminate 

all mercury losses to the St. Clair River. (Since the time of this survey, 

this has been accomplished.) 

(14) All batch discharges of spent solutions to the sewer system should be elimina- 

ted. The company should consider alternate methods of disposal as this may 

correct many of the pH problems noted. 

(5) Dow Chemical of Canada, Limited should adopt good housekeeping practices and 

attempt to reduce chemical losses to the sewer system through tighter in- 

plant control. Adopting such measures may reduce the chloride and dissolved 
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solids loadings to the St. C1.air River. 

(6) plant upsets and inadvertent losses of materials to the sewer system in a 

complex the size of Dow Chemical of Canada, Limited, are inevitable and 

hence, the Company should adopt some fort of contingency planning to ensure 

that no impairment of water quality in the St. Clair River takes place. 

Operations at the Sarnia complex should be carefully examined to detect 

areas where spills and plant upsets are liable to occur. Facilities to cope 

with such upsets should be provided so that water pollution does not become 

the end result. 

(7) how chemical of Canada, Limited should initiate an extensive and effective 

waste monitoring procaa. Eirery individual plant operation should be care- 

fully examined to pinpoint all possible sources of pollution. In-plant and 

outfall samples should be collected and waste flows accurately measured to 

determine the contribution of each plant towards the final waste loading 

discharged to the St. Clair River. 

Based on the findings of this survey, Dow Chemical of Canada, Limited 

should submit to the an effective waste control and/or treatment program 

aimed at reducing the waste loadings to more acceptable levels in line with the 

recomnendations outlined in this report. 
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TABLE XXIII 

DOW CIIDIICAL OF CANADA, LD111Th 

SUMMARY OF IDTAL NET WASTE LOAD DiGS DISCHARGED 10 ThE ST. CLATh PIVER BASED ON O1JIYAIL SAMPLES 

Sewer 

1st Street 142" Sewer 

let Street 148" Sewer 

1st Street 30" Tile 

1st Street 54" Sluice 

Chlorine-Caustic North 

Chlorine-Caustic South 

2nd Street Sewer 

3rd Street Sever 

1%) 

3,000 

neg 

3,300 

neg 

97,250 

* Based on samples collected 
neg - negligible 

139,000 

5,500 

neg 

1,200 

2,071,700 

on September 3, 1969. 

Suspended Solids 
(lbs./day) 

25,000 

neg 

1,200 

43,000 

i,85o 

3,900 

neg 

i6, 000 

Flow 
mgd 

20.4 

7.5 
2.5 

15.0 

1.0 

5.3 
8.5 

60.0 

6.5 

28.0 

2.5 

0.2 

157.14 

Chlorides as Cl 
(lbs. 

68,ooo 

11,200 

18,500 

1,265,000 

378,000 

64,ooo 

3,300 

125,000 

COD 

(lbs. /day) 

25,500 

neg 

1,500 

71,000 

1,500 

400 

8,400 

83,000 

1,500 

neg 

neg 

neg 

192,800 

Dominion Alloy 

4th Street Sever 

Steam Plant 42" Sewer 

Steam Plant 12" Sewer 

Ibtal 

Others 
(lbsjday) 

B® - 6,700 

B® -48,000 

Mercury - 9.1 

BOD - 5,200 

301) - 50,000; Free - 280; 
Phenol - 270*; Msreurl - 7.7 

Mercury - 31 

Free NH3 - 300 

301) - 109,900; Mercury - 47.1; 
Free 1115 - 580 
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ONTARIO WATER RESOUR 

CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 

Municipality: Sarnia Report to: N. Borodczak c.c. 

Source: Dow Chemical of Canada, Limited 

Date Sampled: Aug. 12/69 by: T.W. & LB. 

Lab. 
No. 

5-Day 
B.O.D. 

Solids 
PH at 
Lab. COD 

hioride 
as Cl 

Sulphate 
as $04 

Iron 
as Fe 

NIThOG 
Fm 

Ajnmoni 

ansi 
Tota 

. KjeiE 
. 

thi 
Zinc 
as Zn Total Susp. OS. 

T-1810 

T-1811 

T-1812 

T-1813 

T-1814 

p-i8i6 

T-1817 

8.0 

4.8 

" 
0.4 

4.0 

3.0 

2.2 

2.3 

400 

350 

1,220 

480 

3,400 

370 

170 

20 

1 

2 

2 

12 

4 

10 

13 

380 

349 

1,218 

478 

3,388 

366 

160 

132 

7.2 

8.5 

8.7 

83 

11.9 

6.8 

7.0 

7.7 

16 

20 

44 

16 

58 

16 

48 

8 

98 

159 

603 

198 

1,498 

lii 

88 

86 

Interfer 

20 

20 

35 

23 

82 

20 

30 

20 

nce - Hi 

0.12 

0.20 

o.8o 

0.36 

-- 

-- 
-- 
-- 

Chlo 

0.02 

0.3 

0_i 

0.1 

0_i 

0.1 

0.1 

0.1 

me 

0.30 

0.54 

0.10 

0.36 

0.32 

0.54 

0.72 

-- 
-- 
-- 
-- 

0.06 

8.3 

0.09 

0.06 

p-x8io 

T-iSli 

T-l8l2 

T-18l3 

T-l8l4 

T-18l5 

T-l816 

T-1817 

3. Vinyl Chloride Plant and Area - Pelaspan Plant - Composite 11:00 a.m. to 4:30 p.m. 

2 Vinyl Chloride Plant and Area - 39B Ztfluent - Composite 11:00 a.m. to 4:30 p.m. 

3 Vinyl Chloride Plant and Area - 1 + 2 Combined - Composite 11:00 a.m. to 4:30 p.m. 

4 Vinyl Chloride Plant and Area - Furnace, Quench + 3 - Composite 11:00 a.m. to 4:30 p.m. 

5 Vinyl Chloride Plant and Area - Acid Tile - Composite 11:00 a.m. to 4:30 p.m. 

6 Vinyl Chloride Plant and Area - Zinc Oxide - Composite 11:00 a.m. to 4:30 p.m. 

7 Vinyl Chloride Plant and Area - Floor Drain + '13 - Composite 11:00 a.m. to 4:30 p.m. 

8 Vinyl Chloride Plant and Area - Floor Drains - Composite 11:00 a.m. to 4:30 p.m. 

All analyses except pH reported in 
p.p.m. unless otherwise Indicated 

1 p.p.m. = 1 mgm. / litre 
= 1 ib]100,000 Imp. Gals. 

H 
Lu 0 
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ONTARIO WATER RESOUR 

CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 

Municipality: Sarnia Report to: N. Borodczak c.c. 

Source: Dow Chemical of Canada, Limited 

Date Sampled: Aug. 11/69 by: T.W. 

Lab. 
No. 

5-Day 
B.O.D. 

Solids 

COD 

pH at 

Lab. 

Chloride 

as Cl 

Sulphate 
as 504 

Lardnes 
LS CaCO 

NITROC 

Free Tote 
i Kjeld 

. 

thl Total Snap. Dies. 

T-1818 

1-1819 

1-1820 

T-1821 

5,700 

840 

17 

6.4 

24,960 

1,900 

2,900 

300 

220 

25 

120 

10 

24,740 

1,875 

2,780 

290 

16,000 

1,300 

140 

12 

12.4 

11.7 

12.1 

8.5 

19,180 

1,697 

2,380 

99 

* Filter 

772 

72 

121 

17 

d 

92* 

23 

32 

100 

0.1 

0.2 

2.1 

0.3 

3.C 

2/? 

12 

1-1818 

1-1819 

1-1820 

1-1821 

9 Glycol Plant I - D.3A Overflow - Composite 10:00 a.m. to 4:00 p.m. 

10 Gi.ycol Plant I - South into sump - Composite 10:00 a.m. to 4:00 p.m. 

11 Glycol Plant I - North into sump - Composite 10:00 a.m. to 4:00 p.m. 

12 Glycol Plant I - Amine Plant - Composite 10:00 a.m. to 4:00 p.m. 

All analyses except pH reported iii 
p.p.m. unless otherwise Indicated 

1 = 1 mgni / litre 
= 1 lbJlOO,QOO Imp. Gals. 

I-I 
1_u 
I-I 
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ONTARIO WATER RESOURCES COMMISSION 

CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 

Municipality: Sarnia Report to: N. Borodczak c.c. 

Source: Dow Chemical of Canada, Limited 

Date Sampled: Aug. 12/69 by: M.F. 

Lab. 
No. 

5-Day 
B.O.D. 

Solids 

ccm 

pH at 
Lab. 

hloride 
as Cl Tow Suap. Dtu. 

T-1822 

T-1823 

T-1824 

T-1825 

6,230 

43,910 

500 

i6o 

270 

60 

30 

3 

5,960 

43,850 

470 

157 

flO 

40 

12 

4 

12.6 

13.2 

12.4 

8.8 

5,180 

43,600 

313 

83 

T-1822 

T-1823 

T-1824 

T-1825 

1 Chlorine fl Plant - Graphite Sewer - Composite 9:00 a.m. to 4:00 p.m. 

2 Chlorine TI Plant - Cell Floor - Composite 9:00 a.m. to 4:00 p.m. 

3 Chlorine U Plant - Compressor Bay - Composite 9:00 a.m. to 4:00 p.m. 

4 Chlorine II Plant - Cascade Cooler - Composite 9:00 a.m. to 4:00 p.m. 

All analyses except pH reported in 
p.p.m. unless otherwise Indicated 

I p.p.m. 1 mgm. / litre 
= 1 Ib/lOO000 Imp. Gals. 

Ui 
F') 
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CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 

Municipality: Sarnia Report to: N. Borodczak c.c. 

Source: Dow Chemical of Canada, Limited 

Date Sampled: Aug. 12/69 by: P W. — 

Lab. 
No. 

T-1826 

r-1827 

T-1828 

T-1829 

T-1830 

p-iôn 

T-1832 

T-1833 

5-Day 
D.O.D. 

37 

112 

6.8 

12 

30 

4.4 

8.4 

900 

Solids 
pH at 
j4b. 

10.4 

11.0 

9.0 

8.9 

11.3 

11.9 

11.9 

COD 

490 

800 

28 

24 

48 

36 

24 

i,i4o 

* Filtex 

hloride 
as Cl 

12,680 

176 

94 

3,840 

2,027 

228 

13,760 

Sulphati 
as 

186 

342 

20 

18 

in 

79 

18 

206 

Hardrn 
as Ca( 

26P 

103 

110 

116 

275' 

22 

9,230' 

)3 Total 

10,430 

20,700 

220 

150 

5,780 

4,00o 

620 

25,500 

Suep. 

iôo 

290 

10 

3 

40 

200 

210 

270 

Dies. 

10,250 

20,410 

210 

147 

5,740 

3,800 

410 

25,230 

T-1826 

T-1827 

T-1828 

T-1829 

T-1830 

T-1831 

T-1832 

T-l833 

5 G].ycol Plant 1 - X-W Sluice - Composite 10:00 a.m. to 4:oo p.m. 

6 Glycol Plant I - Hydroiyzer Sump - Composite 10:00 a.m. to 4:00 p.m. 

7 G].ycol Plant I - West Sump - Composite 10:00 a.m. to 4:00 p.m. 

8 (Ilycol Plant I - Fast Bump - Composite 10:00 a.m. to 4:00 p.m. 

1 G].ycol Plant I - Brine Treatment - Composite 10:00 a.m. to 4:00 p.m. 

2 Glycol Plant I - Lime &zilding - Composite 10:00 a.m. to 4:00 p.m. 

3 G].ycol Plant I - Caustic Plant 
4 Glycol Plant I - N-S Sluice 

All analyses except pH reported in 
p,p.m. unless otherwise Indicated 

1 p,p.m. = 1 mgm. / litre 
I Imp. Gals. 

t 

U) 
U) 
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ONTARIO WATER RESOIJR 

CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 

Municipality: Sarnia Report to: N. Borodczak cc. 

Source: Dow Chemical of Canada, Limited 

Date Sampled: Aug. 11/69 by: LI. & LW. 

— 

Lab. 
No. 

5-Day 
11.0.11 

Solids 
pH at 

Lab. 

tLThOGi (ASN 

as Cl 

Sul- 
plmti 

as 
[ardnei 
is CaCI 

a Thta]. 
4eldaku. 

Free 
urania Total Susp. DIaL 

T-1834 

T-1835 

T-1836 

T-1837 

T-1838 

T-1839 

T-18140 

T-184]. 

6.6 

3.0 

** 

215 

43 

1.4 

** 

500 

510 

140 

610 

17,600 

460 

140 

730 

190 

3 

1 

290 

110 

7 

80 

380 

** Thtei 

320 

137 

609 

17,310 

350 

133 

16,120 

125 

4 

16 

460 

140 

i6 

24 

580 

ugh Chlo 

10.6 

8.4 

7.1 

11.6 

11.0 

7.6 

11.0 

11.9 

the 

1.2 

0.44 

0.20 

1.0 

1.6 

1.5 

0.60 

1.8 

* Ti] 

0.10 

0.10 

0.20 

0.20 

0.30 

0.30 

0.10 

0.20 

413 

94 

632 

9,240 

373 

88 

666 

8,380 

27 

17 

83 

240 

28 

17 

55 

209 

601 

88' 

110' 

1,9151 

521 

901 

421 

2,1301 

T-1834 

T-1835 

T-1836 

T-1837 

T-1838 

T-1839 

T-1840 

T-1841 

1 C/I/i 
2 c/zj2 

a 0/1/3 

4 c/i/k 
5 

6 c/n/2 

7 c/zr/a 
8 C/n/k 

All analyses except pH reported in 
p.p.m. unless otherwise indicated 

1 ppm. = I / litre 
= 1 ib./100,000 Imp. Gals. 

t a- 

IoM—eO—22690 



— Sours 
CHEMICAL LABORATORIES 

ALE analyses except p1-I reported In INDUSTRIAL WASTE ANALYSIS 
p-p.m. unless otherwise Indicated 

Municipality: Sarnia Report to: N. Borodczak c.c. 

Source: Dow Chemical of Canada, Limited 

Date Sampled: Aug. 12/69 by: & t.w. 
N N Sul- 

Lab. 
No. 

T-1842 

T-1843 

T-1844 

T-1845 

5-Day 
B.O.D. 

48 

3.2 

o.4 

220 

Solids 

COD 

130 

8 

200 

420 

* 

pH at 
Lab. 

10.8 

8.6 

12.0 

11.7 

Filtered 

Thtal 
Kjeldahl 

1.3 

0.58 

0.40 

0.95 

Free 
Asronia 

0.40 

0.10 

0.40 

0.30 

blond 
as Cl 

348 

106 

1,035 

7,840 

phate 
as 

23 

17 

113 

118 

llardnt. 
as CaC. 

63* 

74* 

7* 

,090* 

is 
)3 Total 

450 

140 

1,560 

15,900 

Susp. 

90 

6 

110 

250 

fIBS. 

360 

134 

15,650 

T-1842 

T-1843 

T-1844 

T-1845 

9 C/ni/I 

10 C/III/2 

11 C/ni/a 

12 c/rn/4 

I ppm. = 1 mgm. / litre 
= 1 Ib./190.000 imp. Gals. 

a- 

t 
1 OM — 60—22600 



— — MNTSO SOURM — 
CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 

'-I 
U, 

Municipality: Sarnia Report to: N. Borodezak c.c. 

Source: Dow Chemical of Canada, Limited 

Date Sampled: Aug. 13/69 by: T.W. & R.K. 

Lab. 
No. 

5-Day 
B.O.D. 

Solids Mercury 
Hg 

I 

' 

Total Susp. Dise. 

T-1857 

T-1858 

T-1859 

T-1860 

T-1861 

T-1862 

0.05 

o.o4 

0.01 

0.29 

0.13 

0.09 

T-1857 

T-1858 

T-1859 

T-1860 

T.-1861 

T-1862 

1 qiv/s 

2 C/v/S 

3 C/Ti/S 

4 c/iv/6 

5 c/v/6 

6 c/vi/6 

All analyses except p1-I reported in 
ppm. unless otherwise indicated 

1 p.p.rn. 1 mgm. / litre 
= 1 lb/I 00,000 Imp. Gals. 

IDM—.50—22590 



WMR — — 
CHEMICAL LABORATORJES 

All analyses except PH reported in INDUSTRIAL WASTE ANALYSIS 
p.p.m. unless otherwise Indicated 

Municipality: Sarnia Report to: N. Borodczak c.c. 

Source: Dow Chemical of Canada, Limited 

Date Sampled: Aug. 13/69 by: It. K. 

Lab. 
No. 

5-Day 
D.O.D. 

Solids Mercury 
as Hg Total Suep. Dies, 

T-1863 

p-1864 

T-1865 

0.5]. 

0.52 

0.38 

T.-1863 

¶r-1864 

T-1865 

7 c/lv/9 

8 c/v/9 

9 C/V1/9 

1 p.p.m. = 1 mgm. / litre 
1 lb+j 100,000 Imp. Gals. 

H 
LA) 
'-4 

2690 



— a a a — — — — — — — 
ONT R Co 

CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS All analyses except p1-I reported in I p.p.m. = I nigm. / litre 
p.p.m. unless otherwise Indicated = 1 lb./lOO,000 Imp. Gals. 

Municipality: Sarnia Report to: N. Borodczak c.c. 

Source: Dow Chemical of Canada, Limited 

Date Sampled: Aug. 13/69 by: P.11., LW. and N.B. 

Solids Mercury Lab. 6-Day 

__________ __________ __________ 

No. B.O.D. Total Suap. Dies, as Hg 

T-1866 0.36 

T-1867 0.77 

T-1868 0.87 

T-1869 12.7 

T-1866 10 Chlorine I - 112 Scrubber 

T-l867 11 Chlorine III - North 

T-1868 12 Chlorine UI - Combined 

T-1869 13 Chlorine III - 112 Scrubber E - 101 - Grab Sample 

H 
U) 

1 



a a — WMR CONSSIN a a a a 
CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 

Municipality: Sarnia Report to: N. Borodezak C.C. 

Source: Dow Chemical of Canada, Limi ted 

Date Sampled: Aug. 14/69 by: H. F. 

Lab. 
N 0. 

5-Day 
BOD . . 

Solids 

COD 

p11 at 
Lab. 

NIThOG) I AS N 
i'otai 
Ljeldshl 

Lt,anju.j 
... 

Alumir 
as 

zm tree 
Total Susp. Dies. 

T-1870 

P-1871 

T-1872 

T-1873 

T-1874 

T-1875 

T-1876 

T-1877 

15 

14 

142 

7.6 

19 

2.3 

2.1 

380 

260 

500 

290 

290 

220 

220 

230 

10 

80 

20 

45 

10 

5 

10 

5 

370 

180 

480 

245 

280 

215 

210 

225 

28 

24 

260 

2140 

58 

*4f 

8.6 

9.5 

8.2 

9.1 

7.5 

8.4 

8.6 

8.5 

3.2 

20 

4.7 

0.4 

0.1 

** 

5.0 

25 

5.0 

0.40 

0.50 

0.36 

0.26 

032 

-- 

-- 

-- 

0.35 

-- 

-- 

-- 

-- 

-- 

1.5 

-- 

-- 

*-* San ,le 
ted 

T-1870 

T-1871 

T-1872 

T-1873 

T-1875 

T-1876 

T-1877 

1 Ajxwnonia II 

2 11113 (I) V at 3rd Street 

3 3rd Street Downstream of 1115 (I) 

4 polyethylene 

5 Polyethylene Middle 

6 Polyethylene Sump Soath 

7 Polyethylene Sump East 

8 PoLyethylene Sump West 

All analyses except p1-1 reported in 
p.p.m. unless otherwise Indicated 

1 p.p.m. 1 mgm. / litre 
= 1 lb./100,000 Imp. Gals. 

t-a 
U) 
\0 



a a a a a — a a — . — — — — — 
ONTARIO WATtR RESOUR 

CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 

C 0 

Municipality: Sa.rnia - Report to: j. soroic zaic C.C. 

Source: Dow Chemical of Canada, Limited 

Date Sampled: Aug. 1)3/69 by: 14.?. 

Lab. 
No. 

5-Day 
B.O.D, 

Solids 

COD 

pH at 
Lab. 

NIWOC 
Thtal 

Kjeldahl 

N AS N 

Free C 

Ammonia 
iloride 
as Cl as SO 

Phet 
s in p 

(dis 

- 

;illed) 
ther 

Total Susp. Dies. 

T-1878 135 420 30 390 150 7.8 1.13 0.50 245 :tt ' 

T-1879 2.1 280 5 275 4 8.6 0.48 0.27 78 17 0 0 

T-1880 13 2,430 15 2,415 n 8.8 -- -- 1,269 -- .75 0 

T-1881 7.2 340 30 310 *4 8.3 -- -- -'4 -- .00 0 

T-1882 123,310 70 23,2130 11.1 -- -- '1,600 -- 8, 7 

T-1883 -- 670 30 64o 8.6 -- -- 4i -- 8 -- 
Sa fle sted 1 preserve I - Bro :en in ;ransit 

* Pr served 

T-.1878 1 C/V11/8 

T-l879 2 C/flub 

T-1880 

T-1881 

T-1882 

3 Ethylene A 

4 Ethylene B 

5 Brine Oil Separator 

T-1883 6 service Water - Aug. 14/69 

All analyses except pH reported in 
p,p.m. unless otherwise indicated 

I ppm. = 1 mgm. / litre 
I lb.j 100.000 Imp. Gals. 

I 



a — a — a a a a a 
ONTARIO WATER RESOURCES CO 

All analyses except p1-I reported in 
p.p.m. unless otherwise indicated 

1 p-p.m. = 1 mgm. J litre 
= 1 lb./100.000 Imp. Gals. 

CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 

Municipality: sai-nia Report to: N. Borodczak C.C. 

Source: Dow Chemical of' Canada, Limited 

Date Sampled: Aug. by: 14. F. 

Lab. 
No. 

5-Day 
B.O.D. 

Solids Zinc 
as Za_i, 

Copper 
as Cu Total Susp. Dies, 

P.4880 

Se 

0.0 

pie Exha 

0.0 

ated 

T-1881 

0 

I-i 

C — 60—22690 



a a a a — a a a a e ONTARIO WATER Co 
CHEMICAL LABORATORIES 

All analyses except pH reported INDUSTRIAL WASTE ANALYSIS 
1 p.p.m. = 1 mgm / litre 

p.p.m. unless otherwIse Indicated = 1 lb.,' 100,000 Imp. Gals. 

Municipality: Sarnla Report to: N. Borodczak c.c. 

Source: Dow Chemical of Canada, Limited 

Date Sampled: Aug. 13/69 by: T.W. & R,K. 

Lab. 
No. 

5-Day 
D.O.D. 

Solids 

CC2) 

pH at 
Lab. 

—NIThOG} ASN 

as ci 
Ethei 

as soQ Solub] 
Total 
:jeiciahl 

Free 
Annonia Total Soap. Dias. 

T-1884 

T-1885 

T-1886 

T-1887 

55 

1.0 

45 

47 

80,860 

1,770 

230 

540 

150 

100 

5 

100 

80,710 

1,670 

225 

440 

80 

32 

150 

180 

12.1 

9.7 

7.3 

9.1 

3.0 

0.25 

0.40 

1.5 

0.70 

0.09 

0.10 

0.50 

less tt 

11,680 

1,468 

126 

294 

in 2 p; 

1,280 

17 

23 

a 

-- 

0 

-- 

trac1 

T-1884 

T-1885 

T-1886 

T- 1887 

1 c/v/5 

2 C/v/6 

3 c/v/7 

4 c/v/a 

a- 
Iv, 



1888 

1889 

T-1890 

T-1891 

T-1892 

T-1893 

T-18914 

T.-1895 

1 Styrene 

2 Styrene 

3 Styrene 

tf Styrene 

5 Influent 
6 Effluent 

7 Inlet to 

8 Effluent 

Sewer A 

Sewer B 

Sewer C 

Sewer D 

to Oil Separator - 

from Oil Separator 

Latex Treatn*nt 

from Latex Theatment 

I 01.1—60—22690 

Alt analyses except pH reported in 
p.p.m. unless otherwise indicated 

a a a a a a a — a a a a a a a a a a a 
ONTARIO WATER RESOURCES COMMISSION 

CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 
1 p.p.m. = 1 mgrn. / litre 

1 lb/lOO,000 Imp. Gals. 

Municipality: Sarnia Report to: N. Borodczak c.c. 

Source: Dow Chemical of Canada, Limited 

Date Sampled: Aug. 13/69 by: T.W., R.H. and N.E. 

Lab. 
No. 

5-Day 
B.O.D. 

solIds 

COD 

pH at 
Lab. as Cl 

Ether 
olubles 

opper 
L5 Cu 

Zinc 
is Zn Total Susp. Dies. 

T-1888 

T-l889 

T-1890 

T-1891 

T-1892 

T-l893 

T-1894 

T-1895 

'4 
12 

136 

2,400 

1,400 

4,600 

265 

108 

280 

320 

'4 

* 

13,700 

21,820 

'4 
'4 
44 

* 

* 

830 

5 

'4 
'4 
44 

* 

' 
* 

12,870 

21,815 

24 

20 

'4 

4,800 

25,000 

9,250 

800 

725 

8.6 

8.6 

7.6 

5.8 

4.]. 

10.14 

11.2 

73 

76 

531 

1,528 

777 

2,240 

6,600 

11,380 

7 

0 

0 

ll%w/v 

14.7%w1 

112 

14 

3 

0.01 

0.01 

0.07 

0.14 

0.56 

* 

* 

0.0 

0.0 

0.014 

0.66 

1.0 

3.1 

* 

* 

. * Oi. r 

'4 Sai plc fr tusted 

& B - Composite 

- Composite 

- Composite 

- Composite 

Composite 

H a- 
U) 



H 

All analyses except p11 reported in 
p.p.m. unless otherwise indicated 

COSSSIR —— a a a a 
CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 
1 p.p.ni. = 1 mgm. / litre 
= 1 lb./100,000 Imp. Gals. 

Municipality: Sarnia Report to: N. Borodczak c.c. 

Source: Dow Chemical of' Canada, Limited 

Date Sampled: Aug. 13/69 by: TW,, R.H. and NB. 

Lab. 
No. 

5-Day 
B.O.D. 

Solide 
PH at 
Lab. 

COD hioride 
as Cl 

$LTIWW 
Free 

I N 

Total. 
Kielde 

ittal 
Hardne 
.1 

s as 
Total Susp. Dies. 

T-1896 

T.-1897 

T-1898 

T-1899 

T-1900 

T-1901 

T-1902 

T-1903 

37 

1.4 

8.0 

18 

98 

44 

450 

8.0 

430 

250 

380 

330 

220 

240 

380 

220 

10 

20 

95 

75 

10 

15 

5 

10 

420 

230 

285 

255 

210 

225 

375 

210 

7.8 

8.4 

11.0 

10.2 

8.3 

7.4 

7.2 

7.7 

50 

4 

16 

28 

165 

110 

5,200 

70 

53 

45 

57 

51 

49 

105 

50 

0.60 

0.40 

0.30 

0.30 

0.30 

0.20 

2.1 

0.10 

1.5 

0.36 

1.0 

0.50 

0.50 

0.60 

3.0 

1.7 

54* 

56* 

32* 

32* 

62* 

100* 

61* 

64* 

! 

* Thit pert 
fiLtered isaple 

T-1896 

T-1897 

T-1898 

T-l899 

T-1900 

T-1901 

T-1902 

fl903 

1 Styron Plant - Composite 10:00 a.m. to 4:30 p.m. 

2 Pelaspan Plant South - Composite 10:00 a.m. to 4:30 p.m. 

3 Tank Wash Area - composite 10:00 a.m. to 4:30 p.m. 

4 2nd Street Sewer at Wash Area - Composite - 10:00 a.m. to 4:30 p.m. 

5 C}1.ycol II Plant - 72 Glycol Suntp - Composite - 11:00 a.m. to 4:30 p.m. 

6 Glycol U Plant - E. G]ycol at 2nd Street - Composite 11:00 a.m. to 4:30 p.m. 

7 Glycol II Plant - P.DIPC. Wash Water - Composite 11:00 a.m. to 4:30 p.m. 

8 Glycol II Plant - W. Giycol at 2nd Street - Composite 11:00 a.m. to 4:30 p.m. 

I 

U, 

I OM—6O—22690 



a a a a a a S S 
ONTARIO 

All analyses except pH reported in 
p.p.m. unless otherwise Indicated 

a a a a a 
WATER RESOURCES COMMISSION 

CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 

a a a a a a 
1 p.p.m. = 1 mgm. / litre 
= 1 lb./100,000 Imp. Gals. 

Municipality: Sarnia Report to: N. Borodezak c.c. 

Source: Dow Chemical of Canada, Limited 

Date Sampled: Aug. 14/69 by: N.Y. & LB. 

Lab. 
No. 

5-Day 
B.O.D. 

Solids 

COD 

pH at 
lAb. CaCO 

r 

Total Snap. Dies. 

11 1,450 60 1,390 48 7.5 
.5 

488 

T-19014 

-.___ 
9 Latex Final 

I 3M —6O—226Wj 



a a a a a a a a a a a a a a a a a a a 
ONTARIO WATER RESOURCES COMMISSION 

CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 

Municipality: Sarnia Report to: N Borodczak c.c. 

Source: Dow Chemical of Canada, Limited 

Date Sampled: Aug. 14/69 by: N.Y. & LB. 

Lab. 
No. 

5-Day 
B.O.D. 

Solids 

CCI) 

pH at 
Lab. 

TIASif 
thioric 
as Cl 

Sul- 
phate 

as 
Ethei 

Solub !8 
Total 

Kjeldahl 
Free 

Ajinonia Total Susp. Dies. 

T-1905 

T-1906 

T-1907 

T.-1908 

15 

2.6 

25 

130 

123,160 

1,320 

230 

560 

450 

115 

10 

5 

122,710 

1,205 

220 

555 

200 

8 

68 

130 

11.8 

10.2 

8.7 

7.8 

1.5 

1.1 

1.3 

0.85 

0.70 

0.40 

0.10 

0.60 

288 

66 

231 

1,140 

31 

16 

27 

-- 

0 

-- 

0 

T-1905 

T-1906 

T-1907 

T-1908 

I C/Vl/5 

2 c/vl/6 

3 C/V1/7 

4 C/fl/B 

All analyses except pH reported in 
p.p.m. unless otherwise indicated 

1 ppm. = 1 mgm, / litre 
= 1 lb.f 100,000 Imp. Gals. 

H 

I OM—5O—22650 



a a a a a a a a a a a a a a a a a a a 
ONTARIO WATER RESOURCES COMMISSION 

CHEMICAL LABORATORIES 

All analyses except pH reported in INDUSTRIAL WASTE ANALYSIS 
p.p.m. unless otherwise indicated 

Municipality: Sarnia Report to: N. JIorodc zak c.c. 

Source: Dow Chemical of Canada, Limited 

Date Sampled: Aug. 13/69 by: fl • K. 

Lab. 
No. 

5-Day 
D.O.D. 

Solids 

COD 

pH at 
Lab. 

Phenols 
in ppb 

N 

- as c: Solub es 
Free 

Ammonia 
Ibtal 
jeldak Total Suep. Diss. 

T-1909 

T-1910 

T-1911 

T-1912 

-- 

-- 

115 

74 

34,240 

7,000 

230 

580 

70 

80 

5 

10 

34,170 

6,920 

225 

570 

240 

28 

125 

130 

9.1 

11.5 

8.6 

7.6 

-- 

-- 

0 

e- 

-- 

0.20 

0.30 

0.50 

0.90 

0.40 

0.90 

0.8 

2,041 

49 

226 

-- 

-- 

7 

4 

T-1909 

T-1910 

T-1911 

T-.19l2 

1 c/iv/s 

2 C/lV/6 

3 C/1V/7 

4 C/1V/8 

1 p.p.m. = 1 mgm. / litre 
= I Ib./100,009 Imp. Gals. 

H 



a a a a a a a a a a a a a a a a a a a 
ONTARIO WATER RESOURCES COMMISSION 

CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 

Municipality: Sarnia Report to: N. Borodcza.k c.c. 

Source: Dow Chemical of Canada, Limited 

Date Sampled: Aug. 13/69 by: LK. 
Iron 

Lab. 
No. 

T-1913 

T-1914 

T-1915 

T-1916 

5-Day 
B.O.D. 

4.8 

2.0 

6.8 

8.0 

Solids 

COD 

50 

Li. 

8 

32 

* 

pH at 
Lab. 

12 

8.5 

7.7 

U.9 

!est pert 

as Cl 

2,796 

48 

49 

702 

n-med on 

as 8% 

132 

15 

18 

55 

iltered 

lardnei 

LS CaC( 

20* 

93* 

107* 

8* 

tample 

fth 

-- 

-- 

3 

r aa 

Fe 

0.60 

0.12 

3.6 

4.3 

Total 

5,830 

240 

440 

1,770 

Susp. 

100 

10 

225 

225 

Dies. 

5,730 

230 

215 

1,545 

T-1913 

T-1914 

T-1915 

T-1916 

5 C/1V/9 

6 C/1V/10 

7 c/iv/u 

8 C/1V/12 

All analyses except pH reported in 
p.p.m. unless otherwise indicated 

1 p.p.m. = 1 mgm. / litre 
= I lb./lOO,000 Imp. Gals. 

1 QM — — 2259 



a a a a a a a a a a a a a a a a a a a 
ONTARiO WATER RESOURCES COMMISSION 

CHEMICAL LABORATORIES 

All analyses except pH reported in INDUSTRIAL WASTE ANALYSIS 
p.p.m. unless otherwise indicated 

Municipality: Sarnia Report to: N. Borodczalc C.C. 

Source: Dow Chemical of Canada, Limited 

Date Sampled: Aug. 13/69 by: T.W. & RK. 

Lab. 
No. 

5-Day 
D.O.D. 

Solids 

COD 

pH at 
Tab. 

NflW)C 
Total 
jeldahJ 

NASN 
Tree 

Airnnin 
hlorid 
as Cl 

Sul- 
phate 

as 
Iron 
as 'rotal Susp. Bias. 

T-1917 

T-1918 

T-1919 

?-1920 

2.4 

1.2 

1.7 

22 

5,180 

270 

290 

1,880 

70 

5 

55 

100 

5,110 

265 

235 

1,780 

26 

4 

4 

36 

12.2 

8.8 

7.9 

11.3 

0.25 

0.95 

0.55 

1.4 

0.20 

0.70 

0.20 

0.30 

1,940 

63 

53 

473 

88 

17 

22 

97 

0.32 

0.12 

1.0 

1.5 

T-1917 

T-1918 

T-1919 

T-1920 

5 c/v/9 

6 c/v/io 

7 c/v/n 

8 C/V/12 

1 p.p.rn. = 1 mgm. / litre 
= 1 lb./100,000 imp. Gals. 

'C 



a a a a a — a a a — — — — 
ONTARIO WATER RESOURCES COMMISSION 

CHEMICAL LABORATORIES 

All analyses except pH reported in INDUSTRIAL WASTE ANALYSIS 
p.p.m. unless otherwise indicated 

Municipality: Sarnia Report to: N. Borodczak c.c. 

Source: Dow Chemical. of Canada, Liini. ted 

Date Sampled: Aug. 14/69 by: H.P. & N.E. 

Lab. 
No. 

5-Day 
WO.D 

COD 

PH at 
Lab. 

Total 

KjeldalU 

AWN 
Free 

Annonia 
thiorid 
..s&Q] 

Sul- 

as SO1 

Iron 
as Fe Total Suep. Dies. 

T-1921 ** 3,190 5 3,185 36 7.1 0.24 0.10 1,722 106 0.30 

T-1922 4.0 230 5 225 16 8.7 4.3 3 67 17 oo8 

T-1923 4.4 410 170 240 16 9.3 0.50 0.5 70 23 1.86 

T-1924 8.4 3,350 170 3,180 20 12.2 1.5 1 914 99 2.3 

** Ir ;erferenc frca re flual ci or Inc 
! 

T-1921 5 C/V1/9 

T-.1922 6 c/vi/io 

T-1923 7 c/vi/ii 

T-1924 8 c/vl/12 

1 p.p.m. 1 mgm. / litre 
1 lb./lOO,000 Imp. Gals. 

0 



a a — a a a a — a — — 
ONTARIO WATER RESOURCES COMMISSION 

CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 

Municipality: Sarnia . Report to: N. Borodczak c.c. 

Source: Dow Chemical of Canada, Limited 

Date Sampled: Aug. 13/69 by: R.H.,, T.W. and N.B. 

Lab. 
No. 

5-Day Solids 

con 
pH at 
za. 

hloridea 
a Ca003 

Iron henols 
p_ in ppb Total Snap. Diss. 

T-1925 

T-1926 

T-1927 

T-1928 

T-1929 

T-1930 

T-1931 

8.o 

1.0 

2.2 

7.2 

8.4 

16 

-- 

4,930 

160 

950 

7,800 

7,640 

3,140 

190 

100 

15 

20 

120 

30 

890 

5 

4,830 

145 

930 

7,680 

7,610 

2,250 

185 

24 

12 

20 

36 

32 

20 

16 
*1' 

12.3 

8.7 

8.8 

12.2 

12.6 

12.4 

7.9 lteit 

2,006 

*41 

470 

3,450 

3,376 

1,728 

43 

7* 

79* 

83* 

i6* 

,175* 

65* 

0.62 

-- 

-- 

20 

T-1925 

T-1926 

T-1927 

T-l928 

T-l929 

T-1930 

T-1931 

9 Brine Treatment Composite 11:00 a.m. to 4:30 p.m. 

10 H2 Scrubber plus other cell room wastes at Chlorine I Plant - Composite 11:00 a.m. to 4:30 p.m. 

11 Chlorine flI North 

12 Chlorine UI Combined - Composite 11:00 a.m. to 4:30 p.m. 

13 Steam Plant Pond - Grab Sample 2:00 p • m. 

14 Lime Th.ailding - Grab Sample 2:45 p.m. 

15 Service Water Shift III - Grab Sample 

Alt analyses except pH reported in 
p.p.m, unless otherwise indicated 

1 p.p.m. = 1 mgm. / litre 
= 1 lb./100,000 Imp. Gals. 
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ONTARIO WATER RESOURCES COMMISSION 

CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 

H 
LA.) 

Municipality: Sarnin Report to: N. Borodczak c.c. 

Source: Dow Chemical of Canada, Limited 

Date Sampled: Sept. 3/69 by: N • B. 

Lab- 
No. 

5-Day 
D.O.D. 

Solids pH at 
Lab. COD 

Phenols 
in ppb 

Ether 
Solubles 

luminu 
as Cl 

Zinc 
as Zn 

Ether 
% by 

oluble 
Total Susp. Din. 

T-20713 

T-2075 

T-2076 

TQ077 

1400 

120 

-- 

20 

570 

j" 

-- 

660 

130 

-- 

5 

• 

- 

530 

** 

-- 

Ana].ys 

*Oily_ 

7.6 

7.5 

-- 

7.7 

a done oi 

No test 

1,350 

8,6oo 

--• 

73 

the aqu 

done 

i4O 

1,000* 

-- 

2,1400 

ous layei 

3 

3,318 

-- 

3 

7.25 

0.1.3 

-- 

0.0 

-- 

0.02 

14 

! 

! 

% 

! 

T-2074 

T-2075 

T-2076 

T-2O77 

1 Styrene Plant - Oil recovery separator effluent - Cocqoaite 2:30 p.m. - 6:30 p.m. 

2 Styrene Plant - iffluent - West Sump - Composite 2:30 p.m. - 6:30 p.m. 

3 Styrene Plant - Combined Etfluent - Grab Sample 5:35 p.m. 

14 3rd Street Sewer - Composite 2:00 p.m. - 6:30 p.m. 

All analyses except pH reported in 
p.pm. unless otherwise indicated 

1 pp.m. = 1 mgm. / litre 
= 1 Ib./100000 Imp. Gals. 
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J 
DOW CHEMICAL OF CANADA LTD. SARNIA 

SCHEMATIC SEWER DIAGRAM 

- 153 - 
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35 
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