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Executive Summary

Coal gasification plants in Canada from the early 1800's to after the
Second World War, generated various amounts of coal tar, wastewater, ash
and stag. Coal tar, the item of main concern among coal gasification
by-products, is composed of polynuciear aromatic hydrocarbons (PAH),
light aromatics, phenolics, nitrogen and sulphur compounds, and trace
metals.

PAH are ubiquitous in the environment, however certain species,
which typically occur in coal tar, are known to be carcinogens. Phenolics,
and light aromatics, the other major coal tar constituents, are acutely
toxic, and even Timited exposure can cause skin burns, eye damage, or
vascular problems. Also, the light aromatic, benzene, is known to increase
the risk of developing leukemia. Coal tar, when introduced to the
environment, can cause soil and groundwater poltution, change
groundwater flow patterns and negatively affect plant growth and animal
life. As aresult of these effects, coal tar is considered to be of great
concern to the human population, and the environment. -

Coal tar contaminated sites, can be rehabilitated in various ways,
depending on the extent and form of contamination, which must be
determined in an assessment evaluation program. Surface water and
groundwater control, and leachate collection and treatment are suitable
methods of remediation for contaminated water, however, these methods
do not remove the actual waste material from the soil. Direct action, such
as removal for subsequent treatment/disposal, or in-site bjodegradation,
maybe required to completely rehabilitate the site.

Case studies of three sites which have undergone some degree of
remediation, confirm that total removal and treatment is the most
accepted approach in dealing with coal tar contaminated areas.

Almost 150 coal gasification sites have been identified in this
report, through archival research and personal contact with private
compantes and government agencies. Of these, over 80 have been verified
as being definite coal gas producers. Thirty of the plants listed handied or
refined coatl tar, and the balance are described in this study as possible

coal gas producers.
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Executive Summary

Montreal, Toronto, and Vancouver have been determined to contain the
greatest number of sites per city across Canada. However, if production
capacity is used as the determining factor in ranking cities, Vancouver
becomes less important, and Sault Ste. Marie becomes more important.

Montreal and Toronto remain as the cities ranked first and second under
this criteria. ‘

- Abandoned coal gasification plant sites exist in 9 of the 10 provinces
in Canada. They are found in most major centres, and many smalier ones,
especially those which have or had a major industrial presence.
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.0 Historical Overview of the Coal Gasification industry in
Canada

As early as the 1820's, much of the gas used for lighting, heating and
some indusirial processes was produced in coal gasification plants. Most
of the larger cities, and some smaller towns across Canada had such
plents until the introduction of netural gas and pipeline transmission
drastically reduced their commercial viability. By the 1950's, most
gasification planta were abandoned. demolished, or converted into other
industries.

Coal gasification plants ranged in size from less than half an scre
(.2 hectares) to over 100 acres {43 hectares) (Environmental Research and
Technology, 1984). The main part of the site was the reactor building,
where the coal was carbonized, carburetied, and otherwise converted to
gas. Although it constituted the most important element of a gasification
plant, the reactor building did not compose the greatest ares of the site.
Spread out in varous tocations were coal and coke stockpiles or sheds,
new and 2pent oxide containers, gas containers (large metal cylindrical
containers), tar wells, sludge ponds, and gas liquor reservoirs.

[nlarger plants, it was quite commen to have distillation buildings
and by-product recovery facilities on the sile {(Environmental Research and
Technology, 1984} While these sites mey be the source of additional
problems, they would also indicate a lower tikelihood of cosl tar wastes
remaining in storage containers on the site.

Many processes and types of plant set-ups were used to produce
varied qualities of manufactured gas. The musi vummon products are
referred to as coke oven gas, retort gas, carburetted water gas, and
producer gas. :

Coke oven gas was produced by the carbonization af coal, which
released a goseous material. This was treated to remove such impurities
as tar, light oils, ammanie, and sulphur compounds. The result was a high
heating-value gas (530 BTU or 559 kjoules) composed mainly of hydrogen
and rethane (Environmental Research and Technology, 1984).
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The retort gas product is similar to coke oven gas, except that during
the heating stage, the coal is held in refractory lined containers, or
retorts. These retorts either moved continuously through a carbonizing
aven, thus always replenishing the supply, or they would discharge the
cake and be reloaded throughout the production cycle. Various forms of
retorts were used, with the continuous vertics] type being the most

prevelant.

In carburetted water qas, the heating value of @ blue gas, which is
produced by passing steam over heated coke, is increased by adding gas
from 3 thermally cracked, or pyrolyzed oil. Heating values of this gas
rangad from SO0 to 1,000 BTYU (525-1050 Kjoules), depending on the ratio
af components added (Environmental Research and Technology, 1984).

Producer gas was a very tow BTU gas manufactured mainly as a fuel
to oe used in coke ovens and similar operations. This gas was produced by
reacting coal or coke with steam and air (Environmental Research and
Technoloqy, 1984).

Waste and by-praduct materials from these processes were
sometimes refined for other uses, but in all cases, at least some waste
remained which required disposal. Buring the period of coal gas
production, Hittle concern was given to pollution and potential health
effects resutting from these processes. For example, wastes were often
ztored on-site in underground containers, or surface sludge pands.
Discontinuation of a plant often meant demelition of buildings, which
termporarity hid the stored wastes, or caused them to be spresd out over a
targer area. Little in the way of remedial measures were undertaken at
these sites, so that at present, there are numerous possibitities for public
health and environmental hazards to arise.

2.0 Archival Research Methodology
The Canadian Trade index (C.T.1.) was selected as a first source to

identify abandoned coal gasification sites. It ciassifies information into
coal, coke or gas with subsets of each (Table 1),
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Table 1

CT.1 Classes of Information Compiled Lo identify Potential Sites

(i) Coal

{ii) Coal Tar Products

(ii1) Coal Handling and Clearing Equipment

(iv) Coke

(v} Gas, Acetylene, Generating and Compressing
{vi) Gas, Carbonic Acid

{y1’Y "e~ Carburetted Water

{viii} Gas, Numinating

(ix) Gas, Coal Compressed

(x)  Gas, Coal and ‘Water

All.of the classes Histed in Tabie | except the first proved useful for
this study. Class (i) simply identifies coal fields in Eastern or Western
Cenads. Using the remeining nine classes, lists ware compiled for each of
eleven cross-sectional surveys of coal gas operations in Canada,
established at five year intervals between {910 and 1360. These
materials were cross-tabulated against a list of sites drawn from
selected files of RG 81 described below. a

RG &1 is the designation given for the records of the Gominion Cosl
Board and of 1ts pradecessor, the Dominton Fuel Board which are held
within the Public Archives of Canada. For the present purposes of an
overview evaluation, 17 files (Table 2) were drawn from sach of eleven of
the 211 valumes.

while the examination of RG 81 was not exhaustive, the data drawn
from this source proved invalusble to the final identification of coal
gasification sites. Table 3 identifies Canadian coal gas companies in 1926
and indicates the importance of each in terms of the number of consumers
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and/or the volume of cosl used. Data drawn from fiies for the years {926,
1929, 1931, and 1935 ware used Lo edit the master files created from
examination of the Canadian Trade Index. In this way it was possible to
add individual locations identified only in RG 81 and to delete data
gathered from the Canadien Trade Index which were identified as natural
qas gperations. '

Perhaps more zignificantly, it was possible to divide the data into
two distinct sats, a "probable” coal based operation, and & “possibie” coal
based set. The “probable” group includes those companies identified in
toth the CT.0. and RG §1; "possible” tacations include those identifable in
only one source. )

Finally, analysis of individua) city directories, specifically those for
Toranto, Yancouver and Montreal, produced additional sites, confirmed
others, and provided addresses through which land use data could be
obtained. Additional data were obtained through provincial environment
ministries which responded to a questionnaire {Appendix A) regarding the
identification and assessment of coal tar contaminated sites presently
under investigation. ' '

3.0 Coal Gasification Plant Identification

An overview level of analysis of available archival data resuited in
the identification of almost 150 probabte or possible coatl gas producers,
and coal tar refiners. Each of the identified companies was a major user
or supplier of manufactured gas during the era of coal gasification
dominance in Canada. '

Confirmation through RGS1 records was obiained for 65 of the sites.
Further analysis of the city trade directories for Toronto, Montreal andg
Vancouver, and comparison with a sirmlar study for Ontario by Inters
Technoldgies, v~ *i~7 an additional 16 locations, for a total of 81 coal
gaéification plant and coal tar operations. tn arder to verify the existence
of each of the remaining 67 {or more) caat gasification piants in Canada,
more intensive archival analysis and confirmation processes are required.



List of Files In RG 81 Selected for Inspection

Table 2

Vol. File # File Summary Date
61 53-2-8 Coal-licensing schene
73 54-3-1 Analysis of Coke 1972~48
73 S4=4-1 Analysis of Briquettes 1948-53
93 63-11-5 Gas Plants 1926-1931
93 63-11-6~1 Gas Statistics 1926-36
93 63-11-6-2 Gas Statistics 1929~1961
93 63-11-15 Natural gas Iin Western Canada 1946-1958
and effects on the Coal
industry.
94 63—11—16Pt.1 Use of gas in lieu of 1955-60
Coal in public bulldings.
96 63-12-17 Synthetic Liquid fuels 1945~46
97 63-14~1 Pulverized Coal 1924-60
97 63~14-4 Pulverized Coal Tests
101 64-1-2 General Fuel Statistics 1923-55
101 64=-1-2 General Fuel Statistics, 1931~42
102 64—1"2~1' General Fuel Statistics 1632-38
108 66-1-5 Coke Distribution 1938-1958
179 64-4-28 Coal Consumption and 1948-1965
requirements
209 #100 Coke and gas making June, 1946

propertles in part of
British Columbia.



CANADIAN
COAL (tomns)

(' Coal Gas Companies in Can! in 1926
U.s. ) NUMBER OF
COAL (tons) BRITISH COLUMBIA CONSUMERS
Corp. of the City of Nelson, Nelson 700
New Westminster Gas Co., New Westminster 3500
2,978 Vancouver Gas Co. Ltd., Vancouver
Victorla Gas Co. Ltd. Victoria 4100
MANITOBA
1,891 Canada Gas & Electric Corp. Brandon 1125
42,622 Winnipeg Electric Railway Co.Winnipeg
NEW BRUNSWICK
1,277 New Brunswick Power Co. Saint John 1582
NOVA SCOTIA
1,562 Nova Scotla Tramways & Power Halifax 1969
Company Limited
ONTARIO
97 Barrie Gas Co. Ltd. Barrie 700
1,548 Belleville Gas Dept. Belleville 1544
400 Public Utilities Comm. Brockville 2041
787 Hydro-Electric Power Comm. Cobourg 408
242 Stormont Electric Light &
Power Company Limited. Cornwall 435
6,192 Board of Light & Heat Comm Guelph 3900
United Gas & Fuel. Co. Ltd. Hamilton 874
1,507 Public Utilities Comm. Kingston 3536
5,391 Kitchener Light Comm. Kitchener 4192
22,822 City Gas Co. of London London 11,990
Hydro-Electric Pow. Comm. Oshawa 1357
34,318 The Ottawa Gas Co. Ottawa 18,015
3,486 Public Utilities Comm. Owen Sound 1464
161 Hydro-Electric Power Comm. Peterborough 3080
690 Port Hope Gas Co. Port Hope 359
7,016 Gas Department, St. Thomas 3700
Great Northern Gas Co.Ltd. Sault Ste. Marie
2,099 Stratford Gas Co. Stratford 1170
262,448 Consumers Gas Co. Toronto 137,182
Waterloo Water & Light Comm. Waterloo
QUEBEC
234,?28 Montreal Light, Heat &
Power Cons. Montreal 127,083
1,309 Quebec Railway Light, Heat
& Power Company Limited Quebec 8159
City Gas & Electric Dept. Sherbrooke 1770
Gas Dept., Corp. of Sorel Sorel 410

635,571

644
1,371
52,099
8,581

3,571

8,301

7085

81,652

ni ity
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As much as possible, data retating to the type of plant, and years of
aperation are provided. Land use information, and hydrogeologic data 13
presented for only 3 few well-documented sites.

3.1 Analysis of Findings

Table 4 indicates the number of plants in aperation in Canads at pr
year intarvals from 1910 to 1960. Where connrmmq material is
available, these data indicate similar numbers of plants as those
suggested by other sources, for example, RG 81. For the year 1930, Table
4 lists 36 probable coal and coke gas operations and an additional thres
5ttes thought to be coal and coke gas operations. RG 81 suggests there
were 41, By contrast, for 1935, RG 81 reports 32 gas and coke gas plants
and our data suggestk that there were 35. The numbers are sufficientiy
close to provide a sense of comfort thet the sites identified in Table 4 are
sccurate in terms of being coal gasification, or coal tar plants.

Table 4

Coal Gas and Retated Plants, 1910-1960

Year Number of  Probable Cosl or  Possible Cbal or Coal-tar

Sites Coke Gas Plant Coke Gas Plant Piant
1310 S - | 4
1915 9 - 2 7
1920 35 18 i 5
1925 50 34 B 4
1930 45 26 3 3
1935 42 20 5 3
1240 22 14 2 3
1945 23 ' 14 3 3
1950 . 26 12 6 2
f955 22 5 9 7
1960 - 20 B 4 a]
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Apparently, the peak period of coal gas operations was around 1925
when a tatal of 50 plants were in operation. By the outbreak of World
war 1, this number had declined dramatically. ‘

A compilation of the deta found through archival research, personal
communications with private companies, and provincial environment
rminiztries, is presented in Table 5. This table indicates the number and
distribution of coal gasification and related plants in Canada, their ysasof
operation (based on 5 !fear intervals), the type of plant, and the type of gas
produced at each site.’ As well, Table 5 names those plants which have
been determined, through cross-checking with various sources, definitely
to be coal gas producers, which were possibte coal gas producers, and
which were invoived in refining or handiing of coal tar in some way.

benerally, the companies listed in Table S were industrial plants, or
public utilities operations. The largest operations were steel companies,
specifically the British Empire Steel Corporation of Montreal,
Algoma Steel in Sault Ste. Marie, and the Steel Company of Canada in
Hamilton. In 1931 these companies and others like them accounted for the
production of 2,235,600 tons of coke and waste material from by-product
coking ovens. There were 714 such ovens in Canada that year. British
Empire Steel at Sydney Mines owned 300 active ovens, and 190 idle ovens,
and proguced 28.6% of the total. Algoma Steel maintained 160 overis'Sault
Ste. Marie and produced 25.5% of total output, and the Steel Company of
Canada with 80 ovens produced 375,000 tons (Public Archives Canada, RG
81, 1630}

1{3a3 Type indicated on Table 3.
A - [Hurminating Gas:

B - Coal and wWater Gas

C - Carburettied Water

D - Coaking and Heating Gas

E - Coal Compressed Generating
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The Coal Gas angd Byproduct Sites 1910- 1360 map (see accampanying
map ) shows the distribution of known and possible sites of coal gas and
coke gas operations in Canada a2 well as the lacation of coal tar sites
vehich also pose potential contamination problems. The conclusion is that
the probiem is truly a national ane; every province except Prince Edward
Izland contains at least one site. However, the potential harmful effects
of residue from this period is particularly marked in the traditionsl
industrial heartlands of the country, that is in Quebec and Ontario. This is
also the area where Canada's population is most dense. The problem i3 of
course an urban one with a very strong correlation with population size.
Az the Coal 6as and Byproduct Sites 1910-1360 map {see accompanying
map ) and Table 5 show, Montreal contains the greatest number of |
potential sites (28 sites), fallowed by Toronto (14 sites), Yancouver (12
sites) and Hamilton (7 sites). interestingly, Sault Ste. Marie has a number
of sites equal to that of the demographically larger Winnipeq.

i quantity of material produced 1s used as the ranking criteria rather
than total number of sites, then the piclure iz a Tittle different. Based
upon production figures from PG 81, the Sas and Coke Production 1935 map
(see accompanying map ) displays both the volume and type of gas
proguction across Canada in descending order of magnitude for the year
1935, By this criterion Sautt Ste. Marie moves up 8 rank to third and
Hamilton remains fourth. Vencouver, which ranked third in terms of the
number of sites, moves down to fifth position in terms of production
out-put. Regardiess of which criteria is employed Montreal and Toronto
rank first and second respectively.

3.2 Land Use Data

Table 6 indicates land use or zomng information for 8 number of the
sites identified in this study. The sources of this data include 1968 lend
use plan compitation maps for Toronto and “ancouver, and personal
communication with planners from the ather cities, regarding present
zoning and land use designations. With ranard to this information,
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Table Sa - Coal Gasification and Cosl Ter Sites: Probsble Coal Tar Producers

PRODY City COMPANY GAS TYPE BEG  END
1. BC ANYDX Granby Consclidated 1930
Mining, Smeiting & Power Co.
2. BC FERNIE Crow's Nest Pass Cosl Co., Lid. 1960
3. BC NELSON ity of Nelson Gas Co_, Ltd; AD 1920 1955
1940 Corporatton of the
City of Nelson
4, BC NEW New Westminister Gas Works; A 1920 1930
WESTMINISTER 1925 Gas Co., Ltd.
5. BC YANCOUYER Britizh Colombia Electric A,D 1925 1955
Reilway Co.; 1930, BL. -
Electric and Gas; 1335,
False Creel
6, BC YANCOUYER Canada Foundry Ltd.
7. BC YANCOUVER Granbyy Consolidated A 1920 1935
Mining, Smetting and
Power Co.; 1935 Anyox, B.C.
3. BC YANCOUYER John McDougali
Caledonian lron Works
9. bBC YANCOUVER Pintsch Compressing
10. BL YAaNCOLIVER Yancouver Gas Co., Ltd. A 1920 1930
1. BC YICTOR!A B.C. Electric
12, BC YICTORIA Yictoria Gas Company D 1930 1960
13 ALTA COLEMAN Interrationa) Coal and Coke
14 SASK MUDSE JAW Pintsch Compressing
- 15, MaN BRANDON Canada Gas and Electric Corp. A 1925 1930
16, MAN ERANDON Manitoba Power Cormission 1935
17, MAN MORRIS Shawinigan Chemicals 1930
18. MAN WIMNIFEG Pintsch Compressing
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Table 5o - Coal Gesification and Coal Tar Sites: Probable Coal Tar Producers

FROV CiTy COMPANY ) GAS TYPE BEG  END

19, MaN WINNIFEG Wi'nni peg Electric Railway D 1825 19640
Co.

Z0. ONT BARRIE Barrie Gas Co., Ltd.; 1930, A 1925 1935
Barrie Light, water and Gas
Commission

21. ONT BELLEYILLE Belleville Gas snd Fuel Co., A 1925 1930
Ltd.

22, ONT BELLEVILLE Ontario Shore Gas Co. 1935

23 ONT ERANTFORD* 1913

24 ONT BROCKYILLE Brockyille Public Utilities 1925 1935
Commission

25. ONT CAMBRIDGE 13910

(GALT)*

c6. ONT COBOLRG Cobourg Hidro-Electric | 192 735

27. ONT CORNWALL* 1920

23. ONT DESERGNTG* 1920

29 ONT DUNDAS ¥ 1920

30, ONT GUELPH Board of Light and Heat 1925 1935
Guelph

31. ONT HAMILTON Hamilton By- Product AD 1925 1935
Coke Ovens, Ltd. '

32. DNT HAMILTON Steel Company of Canada

23 ONT - KINGSTON Public Utilities Commission 1925 1935
Kingston

34, ONT KITCHENER Kitchener Light Commissioners;, A,BC.D, 1920 1955
1930 PUC Kitchener

35 ONT  LINDSAV* 1900
36. ONT LISTOWEL* 1915



Table Sa - Coel Gesification and Coel Tar Sites: Probable Coal Tar Froducera

CITY COMPANY ; ‘ GAS TYPE

PROYV. BEG END

Z7. ONT LGNDON City of London Gas AC, 1920 1935

33, ONT NIAGARA FALLS* 1920

79 ONT OSHAWA Hudro-Electric Power Co. 1925 1930

40, ONT OSHAWA {ntario Shore 633 Co., (1d. 1935

41, ONT  OSHAWA Public Utilities Commission 1930

42, ONT NTTAWA (ttawa Gas Co., The A,D 1920 1960

43. ONT UTT&WA Dttawa Light, Heat and AD - 1930 1930
Power Co., Lid., The '

44, ONT W EN SOUND Public tilities Commission AD 1920 1945
of Bwen Sound

45 ONT PETERBOROUGH Peterborough Gas Works; A 1320 1930
1930 Hydro- Eelectric Power

46, INT PETERBORDUGH  Public Utilities Commission 1930 1535

47. ONT PORT HIPE Purt Hope Ges Light Co., Lid. AD 1920 1940

45, ONT SAULT 5TE. Algoma Steel 1935

MARIE
49 ONT SAULT STE. ireat Northern Gas 1925 1930
MARIE

50, ONT SIMCOE* 1201

51. ONT ST. CATHERINES® 1920

32. ONT  ST.THOMAS 5t. Tharnas Gas Dept.; 1925 1935

: 1935, P.1C.
53. ONT STARMONT Stormont Electric Light and 1325
‘ Power Co.
54, ONT STRATFORD Stratford Gas Co., Ltd.; ABLCD 1920 1950

1930 P.U.C.
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Table Sa - Coal Gasification and Cost Tar Sites: Probable Coal Tar Producers

PROY CITY COMPANY ’ GAS TYPE BEGC  END

55. ONT SUDBURY * ?

56. ONT TORONTO Consumers Gas Company A,D 1920 1960

57. ONT TORONTO Petrol - Paulo

56. ONT TORONTO Pintach Compressing Co. A 1925 1335

59. ONT TORONTO San Paulo Gas

60. ONT WALKERYILLE* 1924

61. ONT WATERLOO waterloo Water and Light A 1920 1925
Commission

62. ONT BRAMPTON® 1915

63 ONT  FORTSTANLEY® 1953

64. ONT  SARNIA* 1925

65. QUE 30REL Gas Dept. Sorel 1925

B6. QUE MONTREAL British Empire Steel 1930
Corporation, Ltd.

67. QUE MONTREAL Domimon Steel

68, QUE MONTREAL Dominion Steet & Coal 1260

' Corp., Li:d.

69. QUE MONTREAL Montresl Coke and
Manufacturing

70. QUE MONTREAL Montres) Light, Hest & A,D 1920 1945
Power Co.

71, QuE MONTREAL Pintsch Compressing

72, QUE MONTREAL Steel Company Canada
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Table Seo -~ Coal Gasification and Cowl Tar Sites: Probable Coal Ter Producers

- PROY Civy COMPANY : GAS TYPE BEG  END

73, QUE QUEBEC Que. Railway, Light & Power ALC,D 1920 1360
Co., Ltd.; 19295, Que, Power
Co.; 1935, St. Malo; 1540
Quebec, ue.

74. QUE  SHERBROOKE  Corporation of c 1920 1945
‘ Sherhrooke

75, QUE YILLE LASALLE  Montreal Coke & Mfg.Co.

6. NB MCADAM Pintsch Compreasing
77 NB SAINT JOHN New Brunswick Power D 1925 1950
78. NS HALIFAX Nova Scotia Tramways & AD 1920 1950

Power Co_: 1330 Hydre-
Electric Power

79 NS SHERBROOKE City of Sherbrooke Gas & 1920 19307
Departrent
30 NS SYDNEY Daminion Coal Co., Lid,

B1. NFLD 5T. JOHN'S St. John's Gas Light Lo, 1930
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Table Sb- Cosl Gasification and Coal Tar Sites: Possible Cosl Tar Producers

PROV  LITY COMPANY 5AS TYPE BEG  END
t. BC YANCOUYER Balfour, Guthrie & Co.
2. BC YANCOUVER Evans, Coleman & Evans
3. &€ YANCOUYER H.H. Abott and Company
4  BC YANCOUYER MacDonald- Marpoie
5 ALTA  CALGARY Hudson's Bay Bil & Gas Co. A 1935
Ltd.
& ALTA CALGARY Progras Lid. D 1960
T ALTA CALGARY Royalite 0i1., Lid. AD 1935 1940
3. ALTA EDMONTON Northwestern Utilities Ltd. D 1950 1960
9. MAN BERANDON Brandon Gas & Power Co., Lid. A 1920 1925
10, ONT CHATHAM Chathem Ges Co., Ltd. A 1915 1925
11 ONT HAMILTON United Gas & Fuel Co. ALD 1920 1t9h0
of Hamilten
{Z. ONT {NGERSOLL {ngersoll Gas Light Co. Ltd. A 1920 1935
13 (ONT NAPANEE Napanee Gas Co. A 1920
t4  ONT DSHAWA City Gas of Oshawa
15, GNT OTTAW& Interprovinciat Utilities Ltd. D {955
t6. ONT PETROLIA Petrelia Utilities Co.,Ltd.,The A 1925_
17, ONT TORGNTO City Gas Co. of Dshowe CA 1920 1925
18, ONT TORONTO Dominion Oxygen
{Opersting Prestolite)
19, ONT TORONTO Hydro-Electric Power A 1830
Commission of Ont,
20. ONT  TORONTO Prest-0-Lite Co. of A 1930
(Canada Lid. :
21. GNT: WEINDSOR Canadian Gas Co., Ltd. & 1620
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Table Sb - Coal Gasification and Coal Ter Sites; Possible Coa) Tar Producers

PROY . CITY COMPANY . GAS TYPE BEG END

22. ONT WOBDSTOCK 'Woudstock Gas Light Co., Ltd. A 1925

23, QUE MONTREAL Bleugas Co. of Can. Ltd.; AL 1910 1920
1920, Canadian Blaugas Co.

24. QUE MONTREAL Canadian Carbonate

25. QUE MONTREAL Comp. Manufacturiere de
Lachine

26, QUE MONTREAL L'Air Liguide Scciety -t 1920

27. QUE MONTREAL LaSaHe Coke

28. -QUE MONTREAL Laurie and Lamb

29. QUE MONTREAL Montreal Coke & Mfg. Co. D 1935 1950

30. QUE MONTREAL Faterson Manufacturing Co,

31, QUE MONTREAL Quebec Hydro-Electric D 1950 19S5
Commizsion

32, QUE MONTREAL Solex Company Limited

33. NB MONCTON New Erunswick Gas & D 1945 1960
Qilfields, Lid.

35 NS LUNENBLURG Lunenburg Gas Lo, Ltd. A 1920 1925

36 NS SYDNEY Dominion Coal Company

37 NS SYDNEY Saunderson Manufacturing
Company

38 NS ~ HALIFAX Halifax Gas Works B 1850

39 NS HALIFAX People’s Heat & Light o, B 1850

40 NS HALTFAX N.S. Light & Power B 1920

41 N3 _PIﬁTUU Pictou as & Light Co.

42 NS LUNENBURG Lunenburg Gas Co. 1880
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Table S¢ - Coal Gasification and Coal Tar Sites: Cosl Tar Refiners

PROY CiTY COMPANY ; GAS TYPE BEG  END

t.  BC YENCOUYER Barrett Company Limited

2. BC  YANCOUYER Paterson Manufacturing

3. BC SIDNEY Suydney Rubber Roofing Co., 1920
Limited

4. MAN WINNIPEG Barrett Company

5. ONT HAMILTON Currie P-roducts, Ltd. 1935 1960

6. ONT HAMILTON Dominian Tar & Ammonia 1315
Ca., Lid.

7. ONT HaPiLTOM Harniiton Tar Distilling Co. 1915 1930

5. ONT HAMILTON Steel Campany of Canada 1950 1960
Ltd.; Montreal, Que.

9. ONT FORT ARTHUR  Northern Wood Preservers Ltd. 1955 1960

13, ONT SaLT Dorminion Tar & Chemical

STE. MARIE

11, ONT TORONTO Barrett Company; 1925, MTL., 1920 1960
WINN., YAN,; 1940, Montreal oniy

12. ONT TORONTO Currie Products

13. ONT TORONTO Dorainion Tar and Chemical

14, ONT TOPGNTO Hamilton Cosl Tar Products

15. ONT TORDNTO Koppers Products Lid. 1955 1960

16, ONT TORONTO Patersan Mfg. Co., Lid.

V7. ONT | . OTTAWA Currig Products Lees Ave.

15. QUE MONTREAL Barrett Company

19, OUE MONTREAL Building Products Lid.; 1950 1960
1960 LaSslle, Que.

0. NQUE MONTREAL Domininn Tar & Chemical
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Table G - Cool Gavificetion and Coal Ter Sites: Cosl Tar Refiners

PROY ‘ CiTY COMPANY : GAS TYPE BEG  END
21. QUE MONTREAL G. Reed
22. QUE MONTREAL Holliday, Land B.
23. QUE MONTREAL McArthur Alex., & Co, Lid. 1915 1925
24. QUE MONTREAL McComb, J.H. Ltd. 1915 14920
25. QU MONTREAL National Coal Tar Co. 1910
26, QUE MONTREAL Paterson Mfq. Co., Lid. 1915
27 QuE MONTREAL Record.Chermr.ual Co., Inc. 1960
28. QUE MONTREAL Steel Company Canade
29. MB 5T, JOHN Carritte, deB., 1910 1960
30. NS SYDNEY Dominion Ter & Chemical Cﬁ. Ltd. 1310 1960
3t NS SYDNEY Saunderson Mfg. Co., Ltd. - 1910
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gspeciatly from the 1968 sources, it should be understond that actual use
of the sites in question may vary from that listed. Land use information
from Table fA indicates that of the sites listed, 86% are in residential
and/or comimercial areas. 73% of the abandoned coal-gasification plant
sit2s are now in strictly residential areas.

Also indicated on Table 6 is the proximity of sites to major surface
waler bodies. It is noted that most sites are served by, or are near water
fnains and sewer lines. Proximity to groundwater aquifers, however, must
be determined individually as part of a site investigation program.

4.0 Nature of Coal Gasification Plant Wastes

The characterization of coal gas plant wastes is complicated by the fact
that & variety of production methods and many ranks or compositions of
coal were used between the early 18600°s, and the mid 1900's (Mahlum et
al., 1981). The main types of gas plants were coke oven, carburetted
waler gas, producer gas, and retort gas operations (Environmental
Research and Technology, 1954). These produced a variety of wastes and
by-products including, coal tar, sludge and pitch, ash and siag, sulphur and
nitrogen compounds, wastewater, trace metals, and numerous organic
sampounds,

Coke oven gas plants produced substantial by-product coal tar, however,
most of this tar was recycled on-site or sold to coal by-product
mantfacturers and distillers such as Stelco in Hamilton, Ontario (Intera
Technologies, 1986). The distilled tar was used to produce some
industrial fuels, road and roofing tars, wood preservatives, and cealants
(Braunstein et al, 1981). As such, most coke oven gas plant sites may heve
Httle, if any, remaining coal tar wastes

Carburetted water, producer, and retort gas plants tended to retain most
of the cosl tar on site, either in starage tanks, or studge pends. Water gas
plants generally produced more tar in the coal gasification process, than
did producer gas ar retort gas planis {Environmental Research and
Tachnology, 1984). Some water gas plants did recycle the coal tar
wastes, thus lessening the likelihood of large coal ter reserves on
abandoned plant sites. However, producer and retart plants, which
producad approzimately 10 gallens of dry cosl tar per ton of dry
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Tabie o

Sites

Plant Location

Québec

LaSalle Coke,
Ville de LaSalle, Québec

Québec Power
Verdun S$t., Québec City

Lockerby and McComb
65 Shannon St., Montrdal

McArthur, Alex & Co.
87 McGill St., Montréal

Paterson Mfg.
Carrier & St. Rubert,
Montréal

Reed, Geo. W., & Co.
17 St. Antoine, Montréal

Moatréal Coke Mfg.
660 St. Catherine, Montréal

LaSalle Coke
330 Mt. Roval Ave. E
Montréal '

LaSalle Coke
4680 St. Hubert
Montréal

Ontarin

Rideau River/Lées Ave.
175 Lees Ave., 0Ottawa

Public Work Aldg.
King Fdward & York S5t.
Ortawa

*most sites are near sewer

Zoning or Land Use *Proximity to

Water Sources

Commercial, with
Residential 400m to east

Residential 1km south of
St. Charles
River
Industrial

Commercial &
Residential

Commercial &
Industrial
Commerciai

Commercial

Commercial &
Resldential

Comamercial &
Residential

ac jacent to
Rideau River

Rezsidential, Traasportation
& Parking

GCommercial, 2 blocks
from Residential

lines and water supply mains.
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Table (& (cont'd)

Land Use Information for Identified Coal Gasification Sites

Plant Location

CN Property
William & Regina St.
Waterloo

Barrett Mfg. Co.
Villiers & Saulter St.
Toronto

Barret Mfg. Co.
172 King St. E.
Toronto

Currie Products/Hamilton
Ceal Tar
15-19 Birch Ave., Toronto

L

Consumers Gas Co.
415 Eastern Ave., Toronto

Pintsch Compressing Co.
John & Front St., Toronto

Petrol 0il & Gas Co.
414 Bay, Toronto

Petrol 0il & Gas Co.
146 King St. W., Toronto

San Paulo Gas Co.
25 King St. W., Toronto

San Paulo Gas Co.
357 Bay, Toronto

British Columbia

Canada Foundry Co.
1065 Pender W., Vancouver

B.C. Electric Railway Co.

1444 Lansdale, Vancouver

Commercilal

Zoning or Land Use *Proximity to

Watexr Sources

Commercial near Laurel

Creek & &4 water
supply wells
Industrial, Transportation near Toronto
& Storage Harbour

Commercial

Commercial, Storage
& Parking

Industrial, Transportation near Don River
& Storage

Transportation & Parking
1 block from Commercial

Institutional
1 block from Commercial
Commerclal

Commercilal

Commercial

2 blocks from
Burrard Inlet

Industrial &

Commercial

*most sites are near sewer lines and water supply mains.
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Table 6 (cont'd)

Land Use Information for Identified Coal Gasification Sites

Plant Lecation Zoning or Land Use *Proximity to

Water Sources

B.C. Electric Railway Co. Condmercial, } block from

425 Carrall, Vancouver - Institutional, .5km from
Residential

B.C. Electric Railway Co. Commercial

600 Granville, Vancouver

B.C. Electric Railway Co. Conmercial
1138 Keefer, Vancouver

Paterson Mfg. Co. Commercial, 1 block

/Barret Co. Ltd. from Residential

10th Ave. W. & Arbutus,

Vancouver

Abbott, H.H., & Co. Commercial, 1 block 3 blocks from
448 Seymour, Vancouver from Institutional Burrard Inlet
Evans, Coleman & Evans Storage & On Burrard
Columbia Ave. Wharf Transportation Inlet
Vancouver

MacDonald-Marpole Co. Commercial 3 blocks from
427 Seymour Burrard Inlet
Vancouver

*most sites are near sewer lines and water supply mains.
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carbonized coal, typically did not recycie the bulk of the weste tar
rmaterial (Wﬂoon and wells, 1350),

4.1 Coal Gases and By-Products

The main coal gasification by-products of concern in this study are coal
tars, sludges and pitches. Wastewater produced during piant aperation
would be of concern, however, dilution, degradation, and volatilization
processes which have been in aperation since the waste water entered the
environment (minirmurm 30 yrs.) would have reduced the effluent to, at
worst, @ moderately toxic state. Ash, slag, and trace metals in the wastes
would be stable enough to not pose a threat of spreading to contaminate
5011 and ground water.

Coal tar is comprised of numerous organic and inorganic compounds. The
main chemical classes are polynuciear aromatic compounds {PAH);
phenolics, light aromatics, nitrogen and sulphur compounds, and trace
metals (Environmentat Research and Technolgy, 1984). Relative tn these
classes, the main difference between the various coal gasification process
1s that tars from carburetted water gas production contain no phenolics. A
brief description of each of these chemiral classes follows.

4.1.1 PAH

Polynuclear aromatic hydrocarbons, alse called polycyclic aromatic
hydrocarbons, are compounds made up of three or mare fused benzene
rings. These are geochernically stable {ie. non-volatiie), and have low
aqueous solubilities (Handbook of Chemistry and Physics, 1986).Adsorptinon
to clay particles is a dominant factar in the paraistence af PAH in soils.
Microbial degredation, even in highly aerobic environments is slow, and
removal of PAH from groundwater is, at present, only 30-80% efficient
(Herbes et al., 1980).

PAH are ubiguitous in the environment, as they occur naturally, and as
the result of almost any combustion or burning process {car combustion,
ciqarette smake, forest fires, etc) The EPA criterion for total PAH is
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'0 ppb, while the Himit for carcinogenic species of PAH is 28 ppt. The
mast important PAH compound, in that it is a known carcinogen, is benzo
{a) pyrene (BaP), which has a limit of 10 ppt in grinking water, set by the
¥aorld Health Organization, :

Coal tar is composed primarily of PAH. Whereas PAH is ubiquitous in
-nature, the problem in coal tar arises in the high concentrations of total
PAH, and in the presence of known carcinogens, including benzo {a) pyrene
(BaP), benze (j} fluoranthene (BjF), and Indena (1,2,3~cd) pyrene (IP)
(Noyes Data Corporstion, 1980).

4.1.2 Phenniics

Phenolics are hydroxylated one-ring aromatic compounds, of which
the main anes in coal tar are phenel, creosols, and xylencls (Environmental
Research and Technologies, 1984). They are found naturally in all soils,
snd ocour in most coal tars, except those produced in carburetted water
3a% plants. These compounds are not very volatile, but have high
solubility, and can move freely with the ground water. Adsorption to clay
particles is negligible, however phenalics due tend to be attracted to
srganic matter in the soil. In this way, further tendencies for movement
sut of coal tar, even in a non-agueous environment, is possible, though
restricted. :

Biodegradation of phenolics is the dominant facter which cantrols
their movement through soils and/or into the groundwater. Leaching, due
to the downward percolation through the aerated zone of the soil, causes
onty limited transport of phenolics.

4.1.2 Light Aromatics

Light aromatics, or monecaromatic compeunds present in coal tars are
mainly in the form of BTX {Benzene, Toluene, Xylene}, which are
moderately soluble, volatile organics. MOE (Ontario Ministry of
Environrment) recommended guidelines for Hght aromatics in drinking
water are maximums of 25, 60, and 50 ppb, Tor benzene, toluene, and
xylene respectively.
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Light aromatice are present throughout the environment as g result of
varinus man-made sources (Enviranmental Research and Technology, 1984),
Thew have a very low tendency for adsorption, and may move freely with
the groundwater. The main form of attenustion of light aromatics, besides
their voiatility, is biodegradation, which is very effective in aerobic zones
in the soil.

4.1.4 Nitrogen, Sulphur' and Trace Metals

Coal tar contains numerous inerganic compounds, including ammonium
stlphate, cysnide, nitrate, sulphate, elemental sulphur, arsenic, chromium,
tead, and zinc (Braunstein et al, 1981} Typicatly, these compounds occur
in fairly tow concentrations, and most, with the exception of sulphates
and nitrates, have low solubilities, and tend to be stable in the soil.
Certain nitrogen and sulphur species are biodegradable to some degree and
most metals adsorb to soiis, thus limiting the effect of these compounds.

42 Health and Environmental Effects

All main constituents of coal tar behave in the environment in the
sare way. They adsorb to soil paerticles, and dissolve to some extent in
ground water. Due to capiliary and other soil potential forces, the wastes
can spread to affect a larger area. Also, volatiles released from the coal
tar can be trapped and accummulate to very toxic levels. The presence of
£0ai tar in the soil can causes changes Lo normal groundwater flow, and it
tan negatively affect plant growth, and animal life. Table 7 outlines some
of the effects on the environment of the main compounds which make up
coal tar.
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Table 7
Behaviour of Coal Tar Constituents in the Environment
wastewater
Acute Chronic  Remnval Microbial

Toxicity  Effects  Efficiency = Degradation
Potycyclic Aromatic Low High Low Slow
Hydrocarbons
Phenols _ High Lo High Rapid
Light Aromatics Moderate Low Moderate Moderate
Nitrogen Compounds Moderate High Low Slow
sulphur Compounds Moderate High ~ Low Slow

(Adapted fram Herbes et al,, 1980)

In terms of human health, numerous studies have shown that some of
the many PAH compounds are carcinogenic. Specifically, benzo {a) pyrene,
benza (j) fluoranthene, and Indeno {1,2,3-cd) are the most common and
relevant PAH compounds found in coal tar (Environmental Research and
Technology, 1984). Medical studies have shown that these chemicals
cause carcinomas and tumors in mice, and results have been extrapolated
to relate to the human population. Alsg, case studies of employees at coal
using plants indicate a statistical increase in cancer ratios in such
environments (Braunstein et al, 1981). in these cases, the carcinogenic
Pa&H's in coal and coal tar are inferred to be the coause.

Phenolics and light aromatics which make up a substantial portion of
coal tar, also pose a definite health hazaerd. The phenolic compounds, and
the toluenss and xylenes (light aromatics) are not carcinogenic, but can be
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acutety poisenous if absorbed by the skin, inhaled, or ingested
{Environmental Research and Technology, 1984} Abundant data are
available which indicate that exposure to these chemicals can cause skin
burns, eye damage, and liver, kidney and vascular problems (NIOSH, 1976).
The light aromatic compound, benzene, is specifically noted as causing an
increase in the risk of developing Teukemia (Cheremiszinoff et al., 1980).

The well-documented toxicity of the main constituents of coal tar
emphasizes the importance of identifying, assessing and if necessary
remediating any existing coal tar contaminated sites.

5.0 Other Coal Tar Producers

Although it is beyond the scope of this overview report, it is
important to nate that cosl tar, which is the main substance of concern
from coal gasification plants, is also produced and used in other types of
industries. '

Any aperation which used gas produced from by-product coke or coal,
for heating, smetting, or running equipment, alao produced coal tar as a
wiaste materigl Examples of these are stee] industries, city gas
producers, mining operations and coking industries. Other such plents
wiich dign't produce gas, but did stockpile coal or coke for various uses,
gl20 have the possibility of teaving effluents which are similar in
carnpozition to some coal gasification wastes. Some of the same
compeunds, including PAH's, phenolics, and light aromatics, can become
incorporated in the ground water as a result of water percolating threugh
the coal pites, and coal decompaosition. :

Smaller scale industries, such as coal tar distillers and by-product
manufacturers, must also be vonsidered when identifying sites which may
be contaminated by coal tars. These companies, which preduced ammanium
sulphate, road tar, creosote, sealants, and/or wood preservatives, may
have left coal tar in surface or underground storage containers upon site
abandonment. Also, the storage facilities for the coal tar may have leaked
on the site during or after plant operation.
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6.0 Remedial Action Alternatives
H.1 Géneral Site Assessment

!n order to determine appropriate remedial actions, if any are
required, preliminary investigation of a potential coal tar site is
necessary. An intensive historical background study, en-site surveys, and
reviews of published geological and hydrogeological maps or reparts on the
area should be undertaken to define the extent of the problem. Data such
as plant size, current tand use, and proximity to surface water, major
aquifers, and residential, recreational, or industrial land, should be noted
for environmental and human impact assessment. :

in gas plant sites determined through background and general
assessment to have a high potential for containing buried coal tar end
related wastes, intensive on-site testing and sampling must be initiated.
The lateral and vertical extent of contemination can be determined by
geephysical studies, soil sampling, drilling programs, and piezometer
installation. Assessment of the type and concentration of wastes requires
physical and chemical analyses of soil and water samples, as well as of
the coal tar itself.

H.2 Kemedial Action Selection

Having determined the types and extent of contamination at a coal
gasification site, the next step is to determine the most appropriate '
remedial measure(s). Typical consideratians include:

e no action;

e total removal of contaminants with associated
treatment/disposal; '

e surface sealing, impermeable peripheral and basal barriers;

» teachate collection and treatment;

e.0n site microbial degradation.

The selection of remedial measures would be site specific, and must
be chosen based on ocation of the wastes and any leachate plume, or the
proximity to aguifers, akes and rivers, type of wastes, and site
stratigraphy,
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65.2.1 Surfsce Water Control

A capping method meant to divert surface water from the site, is
sometimes used to prevent downward percolation of water which may
carry contaminants into the ground water. This type of control doesn't
remove the problem, and is suitable oniy in cases where the contaminant
is confined to a small area, is well shove the water table, snd is not
subject to 1ateral dissipation due to movement of vadose zone water (ie.
that water found above the water table).

6.2.2 Groundwater Control

Various methods are used to divert groundwater from a contaminated
site, or to restrict its movement. Barriers such as slurry walls or grout
curtains are formed either up hydraulic gradient from the waste, or to '
completely enclose it, thus preventing, or restricting dispersion of the
contaminant over 8 larger area.

Groundwater pumping is often used to lower the water table, restrict
plume rmigration, and/or remove contaminated water for treatment.

Barriers are only temporary control methads, and are subject to
construction and msaintenance problems. Pumping, however, is a widely
used method, and is often very efficient. In the case of coal far
contamination, this is not the case, due to the stability snd low mobility
and aclubility of its constituents. Alse, remaval of polucyclic aromatic
hydrocarbons and aromatic amines from wastewater by standard methods
has been shown to be only 30-80% effirent (Herbes, 1980). Removal of
groundwater for treatment therefore does not eliminate much of the
actual waste rnaterial from the soil. '
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6.2.3 teachate Collection

surface drains and ditches and subsurface draining aided by injected
mpermeable liners, can be used to collect effluent running over and
through o contaminated site. This method is not suitable for coal ter
contamination, for the same reasons as described in the previous section.

6.2.4 Direct Treatment

Direct treatment methods of remediation include total contaminant
remaval for on ar off-site treatment/disposal and in-situ biodegradation.

Total removal is an extremely effective method, and affords complete
site remediation. in many cases, however, this process is impossible due
to contaminant Tocation, or plume size, and is often subject to very high
costs,

Biodegradation of cosl tar is possible in most oxygenated and some
reducing environments. A variety of bacterial species are known which
can break down different components of the cosl tar waste. Problems with
this method sre mainly the long time factor involved, the requirement of o
suitable environment, and the possibility that not all components of the
coal tar will be decomposed.

7.0 Case Studies

0f the numerous abandoned gasification plant sites which exist
across Canada, only a small number have to date undergone any
investigations or assessment. These include:

Rideau River/Lees Ave. Transit Station, Ottawa;
King Edward St. Public Works Bldg., Gttawa;
Front St. Library site, Toronto;

CN property building site, Waterloo;

Sidney Tar Ponds, Nova Scotig;

B.C. Place, Vancouver, British Columbia;
LaSalle Coke site, LaSalle, Quebec;

Quebec Power site, Yerdun St., Quebec City.
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An overview of the assessment and remedial work completed at some
of e apove-noted sites is described in Table § of this repaort,

8.0 Conclusions and Recommendations

Cnal gqasification plants which operated in Canada from the early
1800°s to the 1950's produced an immense volume of waste materials,
mainly coal tar (up te 10 galtons per ton of cartonized coal). For the most
part, this coal tar was retained on-site in underground tanks, or sludge
ponds. Dus to demolition, construction, and decomposition of the
containers, the wastes have, in a number of cases, spread to contaminate
surrounding soils, surface water badies, and groundwater aguifers.

Coal tar is composed primarily of polynuclear aromatic hydrocarbons,
{(P&H), light aromatics, phenolics, trace metals, nitrogen and suiphur
compounds. The potential negative effect of many of these compounds has
been well documented. The recognized carcinogenic PAH's, (benza (a)
pyrene, benzo (j) fluoranthene, and indenc (1,2,3-cd) pyrene) hiave been
praoven by leboratory and statisticel analyses to cause various forms of
cancer. Benzene has been shown to increase the risk of develaping
levukemia. Other light aromatics and phenolics are acutely poisonous, and
alsn t:an cause skin and eye irritations, and liver, kidney and vascular
probiems.

This overview study has reveaied over 80 potentially contaminated
coal gasification plant sites. 1t is likely, however, that upward of 130
simitar areas actually exist. The majority of the locations are 1n Ontaria,
but there are same in 8 out of the 9 other pravinces. Since coal tar is a
by-product of any industry which produced coke, as weil as the coel
gasification industry, it is likely that every province has had exposure 1o
this probtem.

0f the probable coatl gasification sites identified in this study, less
than 10 per cent have undergone any form of investigation or assessment.
The high number of other potentiatiy contaminated sites, and the fact that
those presently being investigated are considered to be definite hazards,
infers the likelihood of many similar probiems being uncovered in the near
future,
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A3 a result of the data compiied in this repert, recommendations for
further action on the part of the varicus federal and provinciel
jurisdictions are as follows:

1. Initiate intensive and detailed archival research studies to locate
all potential coel tar contaminated sites.

These should include Canadian Trade Index reviews as well as
personal contact with existing companies which were in the coal
aasification business. An attempt must be made, either through reviewing
fire tnsurance plans, company records, or air photes, o accurately locate
the plant itself, and waste storage facilities.

2. ldentify all industries which produced coke commercially ar for their
own use, a5 well as all coal gasification plants and coeal tar by-product
distiliers.

Aty pianc which carbonized coal, or manufactured gas from coal,
produced coal tar as a waste or by-product. Since coal tar by-product
manufacturers or distillers stored coal tar on site, there is a likely
patential for coal tar contamination at these locations.

3. Determine the land use of these sites at present, as well as any other
land uses since the closure of the coal gasification, or reiated plant.

Knowliedge of land uses subsequent to the existence of a gasification
plant is necessary to assess any patential 2ffects or chenges to the
lecation, or mode of storage of the waste material. (e.g. Subsequent
construction may have damaged underground storage containers causing
teakage, or, such containers masy have been emptied, or removed from the
site). :
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Present land use designations are useful in assessing the potential
irmpact, or ranking of the site in terms.of various social and environmental
2ffects.

4. A national standardization of site assessment criteria should be
intraduced. ‘

Such a standard, including data relating to @ sampling protocol,
handling methods, and safety considerations, would ensure that all
relevant information is abtained at the outset of an assessment program.
Also, data would be accurate and detailed enough to assess the situation
on & national, as weil as a local or regional scale.

5. Initiate a standard rating system for potential sites which have not
yet been studied in detail.

Each site could be rated as to assessment and cleanup priority, based
o factors such as:

Human Impact - neggative health effects
- poor visual aesthetics
- negative effect on land values
- proximity to residential and public use areas

Environmental Impact - soil contamination
- surface or groundwater poliution
- affect on aquatic and biotic life
- 51ze of effected area

6. Prepare a list of recommended remedial measures based an the
priority ranking of individual sites.

ie.-Highest priority - requires immediate total removal end
' treatment of the contaminated material
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Medium priority - total removal and treatment suggested
~ longer term treatment method suitable
(eg. microbial degradation, or waste containment
and leachate collection and treatment)

Low priority - no action suitable for present
- suggest waste containment and/or groundwater
"~ pumping to prevent spread of contamination.
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CARLETON UNWERSITY.
RESOURCES DEVELOPMENT RESEARCH CENTRE
NATIONAL OVERVIEW OF COAL GASIFICATION IN CANADA STUDY

Could you please provide the information requested below .If you are
unable to do so, please indicate a source that we may contact.

1. Does your organization possess any historical data regarding the past
location, type and size of coal gasification or liquifaction plants, as well
as any coal tar distillation or by-product industries such as liquid and
gaseous fuels, or polycyclic aromatics? {(check one)

: Yes No

2. If yes, could you provide this data to us at the address shown at the end
of this questionnaire.

3. How were the raw materials, final products and various wastes
contained on the sites indicated in question 1?7 (check as appropriate)

lagoons

open stockpiles
drums

above ground tanks
below ground tanks
other (please specify)

4. What are the relevant topographic features of the site-and their
relation to water table and bedrock depth?

site topographic feature  depth to water table depth to bedrock

5. Are there any known surface water or drainage courses in the immediate
area?

yes no (check as appropriate)
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8. What is the current land use of the site and surrounding environs?

Site Land Use Environs

Choose use from the list below

Open Space
Residential
Industrial
Commercial
Parkland
Institutional
Other

RESOURCES DEVELOPMENT RESEARCH CENTRE
CARLETON UNIVERSITY
OTTAWA, ONTARIO K15 5B6

If you have any questions, please contact the Centre at (613) 564-2814
Thank you for your cooperation.



