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1. INTRODUCTION 

1.1 Background 

In 1980, Environment Canada prepared Terms of Reference for a 

province—by-province program to identify and investigate 
abandoned (inactive) waste disposaT sites. The Province of 

'Ontario had aTready embarked on a simiTar program in 1979. 

The provinciaT inventory was conducted by the Ministry of the 

Environment (MOE). Among intended exemptions from Ontario's 

study were sites where other agencies coq more knowTedge- 
abTy carry out simiTar investigations. As a resuTt few 

federaTTy situated waste disposaT sites were incTuded in the 

provinciaT inventory. 

This study is part of the federaT program for the Province of 

Ontario. The Terms of Reference incTude onTy federaT Tands. 

This program is therefore intended to compTement work aTready 

done by the Province. 

1.2 Purpose and Scope 

This study is the first phase of a three-phase program spon- 

sored by Environment Canada. The Terms of Reference define 

the phases as: 

Phase 1 - Identification and verification of closed 
or abandoned Tand disposaT site Tocations 
together with avaiTabTe data on the 
nature and quantity of the materiaTs 
deposited therein; 

Phase 2 - PreTiminary assessment of the manifested 
or potentiaT impact of each site on the 
environment;



Phase 3 - Examination of candidate sites to verify 
the preTiminary assessment. Recommenda— 
tions shoq be made regarding mitigation 
of potentiaT probTems and the undertaking 
of corrective works if necessary. 

Phase 1 is the inventory portion of the totaT program. 
IncTuded in Phase 1 is the assignment of a priority rating to 

each site respecting the need and urgency for further 

‘ 

investigation. The priority ratings wiTT be reviewed by 

Environment Canada to determine which sites quaTify for the 

Phase 2 program. 

The scope of this study is Timited to waste disposaT sites 

(Tiquid or soTid waste) abandoned prior to 1981, at Tocations 

owned in Ontario by eight federaT agencies. The federaT 

assumption is that these agencies have fostered substantiaiiy 
aTT significant disposaT sites over the Tast 40 years. The 

agencies are: 

Department of Indian and Northern Affairs 
Department of NationaT Defence 
Department of Transport 
Department of the Environment (Parks Canada) 
Department of AgricuTture 
Department of the SoTicitor GeneraT 
Canadian NationaT RaiTways 
Atomic Energy of Canada Limited 
Transferred Property 

Transferred properties are those properties that were once 

owned by the federaT government. Haste disposaT sites that 

were operated on the properties, whiTe owned by a federaT 

agency, faTT within the scope of the study. This is a poten— 

tiaT area of overTap with the provinciaT inventory.



Part of the purpose of the study was to determine the number 

of abandoned waste disposai sites in the Province. However, 

as an indicator of the potentiai scope of the study area, the 

Terms of Reference inciuded an estimate of 170 abandoned 
sites. 

Seventy-three 10w 1eve1 radioactive waste sites iocated in 

the Province were not inciuded in this inventory. They are 

scurrentiy being investigated by Atomic Energy of Canada's 10w 

ievei waste management office. Aiso, only 5 of the 15 Mid- 

Canada Line radar sites in Northern Ontario were designated 
for inspection by Environment Canada. 

1.3 Study Team 

The study was carried out by M.M. Diiion as prime consuitant. 
Goider Associates were retained to provide expertise in 

terrain anaiysis and hydrogeoiogy. The fieid investigations 
and anaiysis of resuits was undertaken by trained speciaiists 
in each firm.

“i



2. STUDY PROCEDURES 

2.1 Data CoTTection 

The initiaT step in the data coTTection process was under— 
taken by the Ontario Region of the EnvironmentaT Protection 
Service (EPS). The eight federaT agencies were contacted by 

phone and informed of the study. Each contact was foTTowed 
.by a Tetter, to which a copy of the Terms of Reference was 
attached. The Tetter informed the agency about the study and 
requested cooperation in providing information about 
abandoned waste disposaT sites on properties under their 
responsibiTity. 

Responses from the various agencies were forwarded to the 

consuTtant by the Environmenta] Protection Service. In the 
case of the Department of Nationai Defence, a meeting was 
arranged at which information was obtained. 

SeveraT agencies were approached to cTarify information pro— 

vided in the initiaT responses. For this purpose, a 

PreTiminary Site Information Sheet was prepared which out- 

Tined the key information about the site operation required 
for subsequent evaTuation (see Figure 1). Often the requests 
for additionaT information were sent to specific offices or 

persons within the agency that were the originaT sources of 

the information. For exampTe, car foremen were contacted for 
CN RaiT. 

The Department of Indian and Northern Affairs was the agency 
with potentiaTTy the Targest number of sites in the inven— 
tory. Because of the Tack of records about abandoned sites, 
severaT approaches were used to identify and confirm possibTe



SITE #: SITE NAME: 

INFORMATION SOURCE: 

9150-01 

STUDY OF ABANDONED HASTE DISPOSAL SITES 
PRELIMINARY SITE INFORMATION SHEET~ 

10. 

LOCATION OF SITE: 

MATERIAL DISPOSED: 

PERIOD OF USE: 

QUANTITIES DISPOSED: 

DISPOSAL METHOD: 

SIZE OF DUMP SITE: 

DEPTH 0F BURIAL: 

PRESENT USE OF SITE: 

11. 

DISTANCE TO NEAREST STREAM, LAKE, ETC.~ 
DISTANCE TO NEAREST WATER SUPPLY:~ 
COMMENTS: 

12. CONTACT PERSON FOR FURTHER INFORMATION AND SITE VISIT 

NAME: 

PHONE:



sites. First the District offices were canvassed. To con— 
firm and supplement this information, each Indian Band was 
contacted directly. Owing to the large number of Bands and 
the time required for written communication, the Bands were 
contacted by phone where possible. 

The telephone survey was usually limited to establishing if a 

waste disposal site existed on the Reserve, if it was no 
~ longer in use and what its approximate size was. Where sites 
were identified, permission for a site visit at a later date 
was requested and that assistance be provided with the site 
inspection. It was anticipated that information regarding 
site Operation could be gathered from seeking out knowledge- 
able persons at the time of the inspection. 

Health officers from Health and Welfare Canada were often 
able to assist by corroborating whether abandoned sites 
existed on Reserves.

\ 

Reserves in Northern Ontario that reported no abandoned sites 
were sent letters to confirm this information and to inform 
them that no site visit would be made. 

Other sources of information included employees of the 
Ministry of Natural Resources, and former employees of the 
federal agencies. The Environmental Protection Service 
assembled and made available relevant reports and files on 

various sites. The Ministry of the Environment inventory was 
reviewed for potential overlap of sites. Also, microfilm 
records of the Crown Assets Disposal Corporation were 
searched for information on transferred properties.

‘1



2.2 Reporting 

Ciose contact was kept with the EPS throughout the study. 

Anything of concern arising from the investigations was 

reported promptiy. In addition, monthTy progress statements 

in the form of a Tetter report were submitted, as required by 

the Terms of Reference. Three progress meetings were he 
during the course of the study. 

2.; Fieid Inspections 

A four page Site Inspection Form was deveToped using as 

references a draft inspection form supplied with the Terms of 

Reference, the form used in the Ministry of the Environment 
inventory and the proposed form for the counterpart study for 

Saskatchewan. The form was "fie-tested" and modified 
accordine foiiowing a "dry run” inspection of sites in the 

London area. It was approved by the Environmentai Protection 
Service prior to the start of the fie program. 
A copy of the Site Inspection Form is inciuded at the end of 

this section (Figure 2). On page 4 of the form, there is a 

reference to Low, Medium and High Concern Wastes. They are 

defined in the Terms of Reference as foiiows: 

High Concern Wastes: 

- wastes on Federai Interim List of Dangerous 
Wastes; 

- wastes identified by province as hazardous wastes; 
- materiais reguTated by the EnvironmentaT 

Contaminants Act; 
- institutionaT (Tab, schoois, hospitaT, etc.) 

wastes; 
- pathoiogicai wastes; 
— Tow TeveT radioactive wastes.



Medium Concern Wastes: 

- liquid wastes not referred to in above including 
waste oils, septic pumpings, etc.; 

- empty pesticide containers; 
- incinerator residues. 

Low Concern Wastes: 

- municipal solid (household) wastes; 
- industrial and commercial solid waste such as 

construction materials, etc. 

Certain items have been identified by circled numbers on the 
sample Site Inspection Form. Sources of information for 
these items are listed on the page following the form. 

Most information from contact persons and written sources was 
in Imperial units, therefore the Imperial system of units was 
used 0n the inSpection form. In the report body, however, 
all measurements are provided in metric units. 

Field inspection programs were developed for six geographical 
areas in the province. These were Northwestern Ontario, the 
James Bay/Hudson Bay area, the Sudbury area of Northern 
Ontario, Southwestern Ontario, South-Central Ontario and 
Eastern Ontario. Site confirmation and arrangement for field 
visits were generally done by phone. 

For sites with known high concern wastes or difficult hydro- 
geologic conditions (i.e. where correct hydrogeological 
assessment might be critical), the expertise of Golder 
Associates was enlisted for the site inspection.

‘l



FL 

1.. 

’ 

AA variety of travei methods was used to gain access to sites 
" for inspections, inciuding car, boat, piane and heiicopter. 

Air travei was the oniy means of access to many of the 

L. northern sites.
' 

On—site investigation was usuaiiy 1imited to visual inspec- 
tion and questioning iocai sources. Suppiementary informa- 
tion was sometimes provided by hand auger sampiing, conducti- 

gvity meter measurements of surface waters and photography.
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FIGURE 2 

‘ IDENTIFICATION AND VERIFICATION 
’ 

OF CLOSED OR ABANDONED LAND DISPOSAL SITES
1 

SITE INSPECTION FORM ‘ 

1. SITE IDENTIFICATION "——-———-——-—'———“ 
9; 

h 

Site No: Site Name: 

2. JSITE LOCATION 

:l' City [:1 County 
1:] Borough [:1 District 

é (3 Town Name: [:1 Reg. Munic. Name: 

1:] Village [:1 Other (specify) 
C] Township 

' 

C] Other (specify) 

‘ DESCRIPTIVE LOCATION: 

z Concession or U.T.M. Coordinates ® 
Lot No. E_____ N Zone_______ 

, Part of Lot See attached Map to scale D Yes, or 

Municipality Tie in to nearest permanent structure 

‘ 
Street Address 

Reference Plan No. (Please attach if available) 
3 

Sketch map on back (:1 Yes (:1 No 

* 3. PROPERTY OWNERSHIP 7 

: Present Owner: Name: 
Address: 

Past Owner: Name: 2 

Address: 

‘l 
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4. SITE CHARACTERISTICS 

f Current use of Site: ( 

* Description of Landform and Surrounding Topography: 

Dimensions of Disposai Area: Length ft. Width ft. 

or Size of Area: acres 

Approximate thickness of Waste: ft. 

Present Condition: [Z] Open 
a [Z] Covered (specify) 

[Z] Other (specify) 

Vermin or Vectors: 1:) Yes I: No 
‘ (rats, birds, etc) 

Evidence of Leachate: [Z] Yes [Z] No 

L . Leachate Controi: |:] Yes [:I No 
(Description, if Yes) 

Evidence of Methane Gas or [Z] Yes [Z] No 
‘ ‘ Odours: 
— 

Gas Controi: [Z] Yes [Z] No 
- - (Description, if Yes) 

Signs of probiems associated [Z] Yes [Z] No 
, _. with ieachate or gas: (Description, if Yes) 

. 
Vegetation: c 

Local Geoiogy: (:) 

(On-site Observations) 

‘1 
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Approximate elevation: ft. Geodetic A.S.C <:> 

“ Site Drainage: 
(describe and evaluate)

~ Hater Table: Depth below Surface ft. 
Contact with Haste I I 

Yes 
[Z] No 
[Z] Unknown 

Local Hater Hells: 

Distance to nearest Hell ft. or mi. <:> 
down gradient: 

No. of People served by Nell: 

Distance to nearest Surface Identify 
Hater: Distance ft. or mi. 

Surface Water Description: 
(quality, flow, uses) 

Distance to Sensitive Specify (:> 
. . Environments or Critical Distance ft. or mi. 

Habitat (endangered species): 

Distance to nearest House: ft. or mi. Direction 

. Land Use of Adjoining Properties: 

0-1/4 mi. 1/4-1 mi. > 1 mi. 
* RESidential 

Eggreational 
N RURal (bush or uncultivated) 

. 
Qgflmercial 

E INDustrial 
INSTitutional 

‘ 
S FAEK 

AGricultural 
H Finer (Specify) 

Climate: Mean Annual PrecipitatiOn in. 
(:>

5 

l 
' Mean Annual Water Surplus ________in. 

Prevailing Wind Direction 

1'" EPS FILE 45l7-l 07/82 .



5. SITE OPERATION 

Period of Operation: 

Method of Operation: 

List of known users of 
Site: 

Haste Characteristics: 

4 of 4 

19 to 19 

Open dump 
Open dump with burning 
Dump with occasionai cover 
Sanitary 1andfi11 
Other (specify) 

DECIDE] 

% of 
Tota] 

[Z] Low concern wastes (specify) 
CZ] Medium concern wastes (specify) 
[Z] High concern wastes (specify) 

Quantity of Waste: 

Known problems at site: 

t0ns or yd3 

Reasons for closing or abandoning site: 

Closing procedures: 

PERSONS CONTACTED~ Name: Name: Name: 
Address: Address: Address: 

Phone: Phone: Phone: 
Position: Position: Position: 

Researcher's Name:

\ 
Date: 

EPS FILE 4517-1 07/82 
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ADDITIONAL 

Information Type 

UTM Coordinates & 
Approximate eievation 

Loca1 Geoiogy 

Wei] Data 

Sensitive Environments 

Ciimate Data 

Wind Data 

INFORMATION SOURCES 

Source 

1:50,000 topographic mapping 
Department of Energy, Mines and Resources 

Various maps of Bedrock and Quaternary 
geoiogy, 1:50,000 or smaiIer 
scaies (typicaiiy) 

Ontario Ministry of the Envi- 
ronment water we11 records 

Ecoiogicaiiy Sensitive Areas 
Inventory for the Lower Great 
Lakes Watershed, Upper Great 
Lakes Watershed, St. Lawrence 
and Ottawa River's Watershed 
Environmentai Protection Service 
March 1977 

Areas of Importance of Migratory 
Bird Protection in Ontario 
Ministry of Natura] Resources 1978 

Maps of Sensitive Areas of Migratory 
Birds in Ontario 
Canadian Wiidiife Service 
Environment Canada 1976 

The Ciimate of Southern Ontario 
and the C1imate of Northern Ontario 
(Ciimatoiogicai Series Nos. 5 & 6) 
Department of Transport, Meteoroio- 
gicai Branch 1968 

Hydrogeoiogicai Atias of Canada 
Fisheries and Environment Canada 

11
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2.4 Site EvaTuation 

The Terms of Reference incTuded generaT criteria for assign— 
ing priority ratings to sites. Using these guideTines, 
detaiTed criteria for evaiuation were to be deveToped. As an 

exampTe, a c0py of a proposed scoring system was provided to 

DiTTon by Environment Canada. 

The proposed scoring system was modified and adapted to 

cOntario conditions from experience with the fie program. 
This numericaT system was checked against reasoned evaTua— 
tions for severaT sites to confirm its workabiTity and was 
approved by EnvironmentaT Protection Service. The Site 
EvaTuation Form is iTTustrated in Figure 3. 

The form is divided into three sections: 

A PotentiaT for Hazard 
B PotentiaT for Off-Site Migration 
C PotentiaT for Impact 

Items for evaTuation extracted from the Site Inspection Form 
were assigned to the most appropriate section. Section A is 

concerned with the potentiaT for the existence or deveTopment 
of a hazard. As such, the items incTude waste type and 
factors reTated to Teachate or methane gas generation. 
Section B is concerned with the potentiaT of a hazard migrat- 
ing from the site, carried by ground or surface waters or by 

vectors. Items in Section C reTate to potentiaT impacts on 

man and his environment. 

12 
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SITE EVALUATION FORM FIGURE 3 
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Numericai scoring systems may be unabie to account for 
unusuai site features. To correct this inherent shortcoming,

( 

a speciai factor was introducted in Section A. A Hazard 
Reduction Factor was included to account for speciaT circum- 
stances that wouid reduce the degree of hazard. The vaTue g 
for such factors was subjective but Timited to 20 points 
maximum or the vaiue of the item which it woq modify. A 

very 01d or very smaTT site, or a site where remediai work 
had been undertaken wouid be exampies where a Hazard Reduc- 
tion Factor couid be appTied. A commoniy appiied factor was 
for diTution. It was appTied to refiect the reduced poten- 
tiai for contaminant impact on water suppTies where the water 
body could have a significant di1ution effect. 

The sites were evaTuated by accumuiating the points scored 
for each item. The totaT score and the sub-totai scores are 
means of comparing sites. The totaT score is an attempt to 
measure both the probabiiity and the potentiai seriousness of 

a harmfuT impact resuiting from a site. 

On the basis of the totaT score, a priority rating was 
assigned to each site. The priority groups were defined in 

the foiiowing manner in the generai criteria: 

Priority I Sites which coq present a high risk poten- 
tiaT to heaith and the environment which 
shouid be immediateiy assessed. 

Priority II Sites which coq present a medium risk poten- 
tiaT which shouid be assessed at a future _‘ 

date. /
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Priority III - Sites which shouId not present a danger to 

human heaTth or the environment but which may 
require occasionai monitoring in the future. 

The appr0priate scoring ranges for the priority groups were 
estabiished using these definitions. As noted on the Site 

Evaiuation Form, the scoring ranges are: 

Priority I totaT score a 140 points 
’Priority II totaT score 115 to 139 points 
Priority III totaI score s 114 points 

There were severaI anomaIies in the evaiuation procedure. 
These were the Mid-Canada Line radar sites where information 
on identified waste sites may have been insufficient for 

compIetion of Site Inspection Forms. These sites therefore 
coq not be evaTuated by the numericaI scoring system and 
instead were given brief descriptive evaiuations. 

Site EvaIuation Forms and descriptive evaTuations are given 
in Appendix B. A scoring summary is incTuded at the begining 
of the appendix. ’ 

2.5 Presentation of Data 

The need for site-specific information in the main body of 

the report has been met by Appendix B. This appendix con- 

tains a Site EvaIuation Form and Synopsis for each site. The 

Synopsis, which is accompanied by a map, gives an overview of 

each site and provides added meaning to the Site Evaiuation 
Form. In some instances, numbered weiis from MOE records 
have been marked on the maps. 

15
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[CL I 

The Site Evaiuation Forms are meant to be used in conjunction 
with the Site Inspection Forms and other base data, a1] of 

which are contained in Appendix C. This appendix provides 
sufficient and compiete information for foiiow-up action 
where necessary. Because of the buik of the data, Appendix C 

has not been reproduced to accompany each report copy. A 

singie origina] copy of Appendix C has been deposited with 
the Environmenta] Protection Service/Ontario Region. 
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3. RESULTS 

3.1 Genera1 

A tota1 of 111 sites were identified, 107 of which met the 

criteria of the study. Four sites were inc1uded even though 

they did not meet the requirement of c1osing prior to 1981. 

Most of the 111 sites were visited and inspected. A few 

sites, however, were not inspected and a11 information was 

derived from previous studies. 

The sites have been numbered consecutive1y from 1 to 118. 

Seven vacancies in the numbering sequence resu1t where the 

sites identified were subsequent1y determined to not fit the 

criteria of abandoned waste disposa1 sites. Sites extracted 
were those that were A.E.C.B. regu1ated or no subsurface dis- 

posa1 was evident. 

Each site is numbered and incorporates a prefix 1etter which 
indicates the agency or category to which it be1ongs: 

Indian and Northern Affairs 
Nationa1 Defence 
Transport 
Environment (Parks) 
Agricu1ture 
So1icitor Genera1 
Canadian Nationa1 Rai1ways 
Atomic Energy of Canada 
Transferred Property 

KWJUWDTU—JUH 

A 1isting of the sites by agency showing their assigned site 

number and priority rating is given in Figure 4. There were 

no abandoned sites identified for the Department of AgricuT— r 

ture. A11 sites are current1y operationa1. A1so, there were 

no sites identified for Atomic Energy of Canada because a11 4 

waste management sites are sti11 under 1icence and cannot be 2 

considered as abandoned.
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FIGURE 4 

LIST OF SITES 

SITE NAME 

Six Nations Indian Reserve 
Six Nations Indian Reserve 
Oneida Indian Reserve 
Oneida Indian Reserve 
Onedia Indian Reserve 
Caradoc Indian Reserve 
Caradoc Indian Reserve 
Caradoc Indian Reserve 
Haipoie IsIand Indian Reserve 
KettIe Point Indian Reserve 
Kettle Point Indian Reserve 
Cape Croker Indian Reserve 
Cape Croker Indian Reserve 
Cape Croker Indian Reserve 
Cape Croker Indian Reserve 
Cape Croker Indian Reserve 
Parry IsIand Indian Reserve 
Moose Deer Point Indian Reserve 
Georgina IsIands Indian Reserve 
AIderviIIe Indian Reserve 
St. Regis Indian Reserve 
Nipissing Indian Reserve 
Nipissing Indian Reserve 
Beaucage Mines Uranium Processing 
M111 
Dokis Indian Reserve 
Dokis Indian Reserve 
Temagami (Bear IsIand) Indian 
Reserve 
Temagami (Bear IsIand) Indian 
Reserve 
Whitefish Lake Indian Reserve 
Whitefish River Indian Reserve 
Sucker Creek Indian Reserve 
Sheguiandah Indian Reserve 
West Bay Indian Reserve 
CutIer Acid Piant, Serpent River 
Indian Reserve 
Thessan Indian Reserve 
Garden River Indian Reserve 
Gros Cap Indian Reserve 
Gros Cap Indian Reserve 
Mattagami Indian Reserve 
Mattagami Indian Reserve 
Moose Factory Island 
Kashechewan 
Kashechewan 
Attawapiskat 
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SITE N0. 

1-45 
‘ 

I-46 
A” 1-47 

-48 
1-49 
1—50 
1—51 
I—52 
1-53 

H;:54 
‘I;55 

INGLI-56 
gI-57 
11-58 
‘1-59 
1-60 

$021-61 
31-62 
I-63 

N” 1-64 
£765 
\1-66 
d-67 

“vii-68 
{1-69 

{3-70 
3521-71 I 31-72 

4-73 

NAB—74 -75 
0—77 
0-78 
D-79 
0-80 
0-81 
0-82 
0—83 
0-84 
0-85 
D-86 
0-87 
0-88 
D-89 
0-90 
0—91 

SITE NAME 

Fort Hope Indian Reserve 
Fort Hope-Indian Reserve 
Fort Hope Indian Reserve 
Fort HOpe Indian Reserve 
Fort WiIIiam Indian Reserve 
Ojibway Resorts Ski Hi1] 
GuII Bay Indian Reserve 
GuII Bay Indian Reserve 
Lake Heien Indian Reserve #53A 
Lake HeIen Indian Reserve #53A 
Big Trout Lake Indian Reserve 
Deer Lake Indian Reserve 
Kasabonika Indian Reserve 
Kasabonika Indian Reserve 
Kasabonika Indian Reserve 
Lac SeuI Indian Reserve 
Lac SeuI Indian Reserve 
Lac SeuI Indian Reserve 
Muskrat Dam Indian Reserve 
Pikangikum Indian Reserve 
Pikangikum Indian Reserve 
Sachigo Lake Indian Reserve 
Sachigo Lake Indian Reserve- 
OiI Dump Site 
Sandy Lake Indian Reserve 
Sandy Lake Indian Reserve - 

H.B.C. Site 
Northwest Angie Indian Reserve #37 
Northwest Angie Indian Reserve #37 
Whitefish Bay Indian Reserve #32A 
Nabigoon Lake Indian Reserve 

CFS Sioux Lookout 
CFS Lowther 
CFS Faiconbridge 
CFB Borden ‘ 

Camp Ipperwash (CFB London) 
CFB Trenton 
CFB Kingston 
CFB Petawawa 
CFB Petawawa 
CFB Petawawa 
CFB Petawawa 
CFB Petawawa 
CFB Petawawa 
CFB Petawawa 
CFB Petawawa 
CFB Petawawa 
Petawawa Forestry Research Station 
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~ SITE NO. SITE NAME SCORE PRIORITY 

n- T— 94 Thunder Bay Airport 113 III 

T- 95 Sudbury Airport 102 III 

’“ T— 96 Sudbury Airport 102 III 

_ 
T— 97 Gore Bay Airport 79 III 

T— 98 Township of GIoucester LandfiII 164 I 

T— 99 Oshawa Harbour 124 II 

T—IOO Toronto Internationa] Airport 110 III 

T-101 London Airport 86 III 

T-IOZ London Airport 113 III 

P-103 Rideau CanaI (Smiths FaIIs) 123 II 

P-104 BeausoIeiI IsIand 105 III 

P—IOS Point PeIée NationaI Park 157 I 

rS-106 JoyceviIIe CorrectionaI Institute 78 III 

R-107 CNR BeIIeviIIe 105 III \ 

R-108 CNR BeIIeviIIe 99 III 

R-109 CNR Niagara FaIIs 134 II 

3M-112 Former CFS Ramore 86 III 

{of M-113 Former CFS Ramore 109 III 

I w M-114 MCL 050 (Fort AIbany) 92 III 

I M-IIS MCL 415 unscored II 

1 M—118 MCL 500 (Ninisk) unscored III 
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Oniy one site in this study aiso appeared in the 1979 MOE 

inventory. This was R-107 CNR Beiieviiie, identified as 

#1066 in the provinciai inventory. 

A map of Ontario (Figure 5 - see jacket) shows the Tocation 

of the sites across the province. 

The vast majority of the sites (94) raised Tittie concern for 

hazard to human heaith on the environment and received scores 

resuiting in a Priority III ranking. ETeven sites were 

scored as Priority II. It is probable that some potentiai 

for hazard exists at these sites. The potentiai for hazard 

is considered to be high at the six sites scored as 

PriorliygL;fi The Priority I sites shouid take precedence over 

Priority 11 sites for further detaiied study to accurateTy 

assess the degree of hazard. The Priority I and 11 sites are
~ 
discussed in Sections 3.2 and 3.3 respectiveiy. 

A number of observations can be made upon compTetion of the 

exercises of Site InSpection and Evaiuation on the forms and 

procedures used. It is apprOpriate to comment on these to 

put the study into proper perspective for interpretation. 

Severai observations were made about site inspections and the 

Site Inspection Forms: 

i) it was generaiiy found to be more usefui in describing 

a site Tocation to mark a site on a scaIed map 

(usuaIIy 1:50,000) than to try to tie the site into 

permanent structures. As a resuit sketch maps were 

rare and onTy used where necessary to suppiement 
scaTed maps; 
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ii) rarely was information available on waste quantities 
and waste depths often could only be estimated 
roughly; 

iii) while vermin and vectors were rare occurrences, as 

would be expected at closed as opposed to active 
‘ sites, it was appropriate that these potential health 

hazards were allowed for on the form; 

1 
iv) leachate control measures and gas control measures, 

' while allowed for on the form, were never 
encountered; 

v) on the basis of a site inspection, the depth to the 

- water table and water contact with the waste was often 
unknown and a matter of judgement only; 

vi) similarly, whether a well was downgradent of a site 
could often not be concluded on the basis of a site 
inspection alone; 

vii) information on the number of persons served by a well 

n a was generally unavailable. Instead, wells are 
recorded as being domestic or public supplies; 

viii) although prevailing wind direction was retained as an 

- item on the form, this information has little use to 

this study and did not figure in the evaluation; 

ix) the form could not be used in only two cases (MCL 415 

a - and MCL 500) where information was unavailable. 

The numerical scoring system of the Site Evaluation Form also 

deserves comment. In general, numerical scoring systems have 

- inherent shortcomings which place limitations on their use. 

To properly evaluate situations as complex as waste disposal ,‘ 

sites, they must be applied carefully. / 
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The evaTuation system used for the study was generaTTy 
satisfactory in yieing scores in keeping with the 

assessment in the fie. The incTusion of a factor which 
permitted score modification for speciaT reasons (the Hazard 

Reduction Factor) is partiaiiy responsibTe. There were two 

instances however where the score resuTted in a priority gj 

rating other than what a reasoned evaTuation wouid give.
' 

These two sites (I-73 and D-80) wiTT be discussed in 

Section 3.4. 

A shortcoming of the scoring system was found in a weighting 
towards factors concerning water contamination which tended 

to de-emphasize the hazard of methane gas. AdditionaT atten— \ 

tion to methane gas production woq be merited for subse— 

quent investigations. 

3.2 Priority 1 Sites 

Six sites received scores greater than 140 points (out of a 

maximum possibTe 280 points) and thus were ciassified as 

Priority 1. The sites and their scores are: 

I u 1—21 St. Regis Indian Reserve 161~ 

1-34 CutTer Acid PTant, Serpent River 159 
Indian Reserve 

D-75 CFS Lowther 148 

D-81 CFB Kingston 148 

T-98 Township of GToucester LandfiTT 164 T 

P-105 Point Pei’ee NationaT Park 157
‘ 
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These sites and perceived problems associated with them are 

discussed in the following paragraphs. 

1-21 St. Regis Indian Reserve 

St. Regis scored high partly because some high concern waste 
(dredgings containing mercury) were disposed there. The score 

was reduced somewhat with a Hazard Reduction Factor account— 

ing for the fact that the mercury contaminated dredgings are 

only a part of the total waste quantity. The majority of the 

waste is expected to be low concern domestic waste. 

Apart from the high concern waste, however, there are many 

features of the site that have contributed to the high score. 

Although the site is covered, some unauthorized dumping is 

continuing. Uncovered waste at the south end of the site may 

be contributing to an ongoing problem with vermin. Vegeta- 

tion on the site is sparse and shows signs of stress. Blow- 

ing dust is a problem. Also, odour problems are sometimes 

experienced which, with the stressed vegetation, may be 

symptoms of methane gas production. Should such gas exist, 

it should not represent a hazard because there are no nearby 

structures. 

Leachate is observed to collect in the roadside drainage 

ditch along the east side of the site which drains towards 
the St. Lawrence River. While no local water supplies appear 

to be jeOpardized, and while the dilution effect of the river 

may mitigate downstream impacts, this situation should be 

remedied. The potential for harmful impact of the site 

scored high mostly because of its proximity to residential 
land.

24
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1-34 Cutler Acid Plant, Serpent River Indian Reserve 

The major source of information was a feasibility study of 

rehabilitating the site (see Synopsis). The site was not 

visited. Stockpiles of calcine, pyrite and sulphur plus a 

demolished building remain from the sulphuric acid production 
and iron pelletizing operations. The water and soils of the 

site are reported to have severe acidic contamination and 

appreciable concentrations of toxic metals are found in the 
watercourses. The soil acidity has affected vegetation. The 
pH in Aird Bay (Lake Huron) adjacent is close to neutral 

”(7.5-7.7) but while heavy metals are low, they exceed I.J.C. 
and Ministry of the Environment objectives. Local research 
studies indicate that this situation is not unusual and may 

not be a result of the disposal site. 

The lake and its recreational uses (fishing, swimming) may 

not be seriously threatened, however, a shallow domestic well 

200 m east drawing from bedrock could be jeopordized if there 
is a hydraulic connection between the site and the well. The 
potential for impact also receives a high score because of 

nearby residential land use. 

D—75 CFS Lowther 

This site receives a high score mostly because of high con- 

cern wastes. Haste oils, potentially PCB contaminated, may 
have been disposed at the site but such a practice could not 

be confirmed by station personnel. A Hazard Reduction Factor 
was applied accordingly. 

Besides the potential for hazard, the potential for impact is 

high because of the proximity to the secondary water source 

well for the station, about 90 m away. While the well is
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terminated in bedrock at a depth of 46 m, further investiga— 
tion of the overburden soils would be necessary to accurately 
assess the chance of an impact on the water supply. 

D—81 CFB Kingston 

The wastes disposed at this site are classified as high 

concern wastes. Because the thickness of overburden is 

small, the potential of contaminants migrating from the site 

carried by ground water in the limestone bedrock is rela- 

tively high. Several domestic wells are recorded in the 

area, the closest being about 300 m away. The wells are of 

moderate depth (12—30 m) and draw from the limestone aquifer. 

These factors contribute to the high score and classification 
as Priority 1. 

T-98 Township of Gloucester Landfill 

The site is quite large and most of the waste is low concern 
domestic garbage from the period between 1958 and 1973 when 

the Township of Gloucester operated the site. More recently 
high concern wastes have been disposed in a small portion of 

the site. Ghemical_wa§tes, banned—pesticides and herbicides 
from federal facilities were disposed of from 1969 to 1979 by 

the Federal Government. The site has been studied and is 

extensively monitored by the National Hydrology Research 

Institute with a large number of sampling wells.~ 
There are several local domestic wells drawing from a bedrock 

aquifer at depths greater than 20 m. All wells in the area 

are regularly checked by the Ministry of the Environment. 
Monitoring has indicated the migration of a leachate plume 

eastwards from the site. 

26 
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The site has been scored as Priority 1, a cTassification 
which caTTs for further investigation. However, such an 

investigation is aTready underway to identify and impTement 
any necessary remediai measures. 

P-105 Point Peiée NationaT Park 

The site receives a high score in aTT three subsections. The 
potentiaT for hazard is high because incinerator residues are 
considered medium concern waste. As these wastes were a 

fraction of the totaT waste voTume which was TargeTy demoTi- 
tion debris, a Hazard Reduction Factor was appTied. The 
wastes were disposed in a wetTand area in contact with water \ 

conditions which woq promote the production of Teachate. 

The sandy soiT, high water tabTe and proximity to Lake 
Erie represent good potentiai for Teachate to migrate 
off-site. 

The potentiaT for impact is scored high because of a nearby 
weTT, the recreationaT use of the surrounding area (swimming) 
and because the shore is identified as a sensitive environ- 
ment for numerous fish species. a 

3.3 Priority 11 Sites 

ETeven sites which received scores between 115 and 139 were 
ciassed as Priority II. GeneraTTy these were sites where a 

probTem or potentiai for a probTem is perceived but the 

chance or seriousness of the impact was Tess than for ;‘ 

Priority I sites. One site where Tack of information did not 

permit use of the scoring system was incTuded in this { 

category. The Priority II sites are: 
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1-9 HaoTe IsTand Indian Reserve 129 
1-11 KettTe Point Indian Reserve 133 
I-20 ATderviTie Indian Reserve 119 
1-36 Garden River Indian Reserve 137 
1-43 Kashechewan 117 
1—65 Pikangikum Indian Reserve 126 
I-67 Sachigo Lake Indian Reserve 135 
T—99 Oshawa Harbour 124 
P-103 Rideau CanaT (Smiths FaTTs) 123 
R-109 CNR Niagara FaTIs 134 
M-115 MCL 415 unscored 

The sites and their perceived probTems are discussed in the 
foTTowing paragraphs. 

1-9 NaoTe IsTand Indian Reserve 

This site is reported to show Teachate in TocaT Tow spots 
after heavy rainfaTT when the water tabTe is high. Though 
the TocaT residents are on piped water and no weTTs wouid 
seem to be threatened, the potentiai for surface water 
contamination is present. The possibie impacts on the 

community and the environment shoq be more carefuIIy 
assessed. 

1-11 KettTe Point Indian Reserve 

This site is in effect active in spite of efforts to 

discourage use. The perceived probiems are those associated 
with uncovered domestic dump sites — mostIy heaith concerns. 
There is aTso evidence of Teachate in TocaT Tow spots which 
coTTect drainage from the waste piTe. No water suppTies are 
jeopardized, however. 

28
f



1—20 AiderviTTe Indian Reserve 

A house with a domestic weTT has recentTy been buiTt about 
80 m down gradient of this site. As wet conditions were 
experienced during site operation and the soiT is granuTar, 
the potentiaT for Teachate production, migration and impact ;; 
on the weTT is high.

‘ 

1-36 Garden River Indian Reserve 

The foot of this open "down-the-bank“ dump is in contact with 
water in an 01d meander of the Garden River. The water is 

discoioured and testing by Health and WeTfare Canada has 
shown an increased bacteriaT count. No water suppTies appear 
threatened but the mouth of the Garden River 3 km downstream 
is noted as an ecoTogicaTTy sensitive area for waterfowT. 
The river aTso has recreationaT use. 

1-43 Kashechewan 

Dumping of garbage has been occurred in a stagnant drainage 
ditch in back of some houses. Because of the proximity to 
the dweTTings, the main concern is the potentiaT heaTth 
hazard. The ditch outTets on the ATbany River near the 
intake of the schooi water supply (which is partiaTiy treated 
with chTorine). A tap on the schooT and the river itseif 
serve as the water suppTy for the community. Drinking water 
contamination is not a concern however because of the diTu— 
tion capacity of the river. 

1-65 Pikangikum Indian Reserve 1 

Domestic waste has been disposed in an o grave] pit that 
coTTects with water. About 90 m north is a domestic weTT ; 

that draws from a bedrock aquifer at 56 m depth. The sandy 
tiTT overburden is onTy about 4 m deep. Further investiga- 
tion is needed to determine if the weTi coq be affected. 
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I-67 Sachigo Lake Indian Reserve - OiT Dump Site 

The band with DINA assistance is aTready invoTved in efforts
~ to rectify this probiem. SoiT contaminated with about 

12,000 L of waste Tubricating oiT is presentTy being removed ; 

‘ to the active dump site on the Reserve. The intent is to
I 

arrest the poTTution of Sachigo Lake which is used as a water 

1 suppTy and for fishing by the band. 

T-99 Oshawa Harbour 

A program of water, sediment and core sampTing now underway 
in a Timited area to reveaT if this area has had a harmfuT 
impact on the surrounding Tands and waters. 0n1y smaTT 

quantities of medium concern wastes (paints and soTvents) are 

u - reported to have been disposed here, the rest of the waste 

- being Tow concern refuse from GeneraT Motors. 

P—103 Rideau CanaT (Smiths FaTTs) 

LocaT discoTouration of the water in the adjacent Rideau 
River is indicative of Teachate migration from the site. No 

water suppTies appear to be jeopardized but the impact of the 
a - Teachate on the watercourse shoq be assessed. 

R-109 CNR Niagara FaTTs

J 
This site drains by way of a intermittant creek at its base ' 

l 

to the Niagara River. Water in the creek is iron stained and 
has eTevated conductivity measurements. OnTy a smaTT frac— 

J 

tion of the waste is considered medium concern — metaT

J



filings with oil film from machine shops. The potential for 

impact scores high mostly because of surrounding recreational 

and residential land uses. Also, the whirlpool on the river 

below is known to be where pacific salmon and rainbow trout 

congregate during fall migration. 

M—llS MCL 415 

No waste disposal sites were identified at the time of the 

site inspection. However, a letter from Health and Welfare 

Canada to EPS after the inspection discussed reports of 

several Indian families that twenty 45-gallon drums, contents 

unknown, were buried when the radar site closedf Due to the 

lack of information, the scoring system could not be applied. 

Although the drums could possibly contain wastes of high con= 

cern, the remoteness of the site substantially reduces the 

risk potential. The site was classified accordingly as 

Priority II. 

3.4 Discussion 

The two sites where the numerical scoring system yielded a 

score and priority rating lower than a reasoned evaluation 

were Nabigoon Lake Indian Reserve (1-73) with a score of 110 

and CFB Trenton (D-80l with a score of 104. Despite the low 

ratings, domestic wells are located only 90 m away in both 

cases. The potential for impact on these wells needs to be 

more carefully investigated. 

There are also three sites where the hazard of methane gas 

needs to be investigated. Although there was no evidence of



gas at the time of site inspection, the proximity of dweIT- 
ings to the sites aTone warrants further investigation. The 
three sites are WaipoTe IsTand Indian Reserve (1-9) and Lake 
Heien Indian Reserve #53A (1-53 and 1-54). 

3.5 Recommendations 

l 
The foTTowing recommendations are made concerning future 
investigation as part of Phase II of this study: ‘ 

ti) that precedence for future investigation be given to the 
six Priority I sites identified in Section 3.2, except- 
ing the Township of GIoucester LandfiIT (T—98) which is 

i A aiready under study; 

ii) that the eTeven Priority II sites identified in 
Section 3.3 pTus four additionai sites; 

CFB Trenton (D-80) ; 

Lake HeIen Indian Reserve #53A (I-53 and 1-54) 
Wabigoon Lake Indian Reserve (1—73) 

be considered for future investigation, with attention 
paid to the potentiai for methane gas hazard at NaoTe 

“l - IsTand Indian Reserve and Lake HeIen Indian Reserve 
#53A. 

g.,e.muku1 \3 3 git: a 

37R. MacLachIan, P.Eng. N.FZ NETTS, P.Eng. i 
Project Engineer PrOJect Manager L34 
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APPENDIX A 
TERMS OF REFERENCE~



TERMS OF REFERENCE 
FOR CONSULTANTS 

FOR THE 
PHASE 1 STUDY OF ABANDONED WASTE DISPOSAL SITES 
(LAND) FOR SELECTED FEDERAL AGENCIES IN ONTARIO 

1. GENERAL 

Environmentai and safety probiems have arisen because of 

activities on, in and around Tand disposai sites. These 
’probTems wiTI continue to arise untiT proper and adequate 
safeguards are provided at the time of design and during 
operational period. 

It is important that as many ciosed and abandoned Tand 
disposai sites as possibie are Tocated and identified. A 

record of Tand disposai sites wouid be advantageous to 

provide Federai, Provinciai and TerritoriaT Governments 
with an information base regarding the nature and Tocation 
of waste materiais disposed of on Tand within their 
jurisdiction. The Tong term program for site identification 
and investigation wiTI consist of three major phases, 
nameiy: 

Phase 1 - Identification and verification of cTosed or 

abandoned Iand disposai site Tocations together 
with avaiTabTe data on the nature and quantity 
of the materiais deposited therein. 

Phase 2 - Preiiminary assessment of the manifested or 

potentiai impact of each site on the environment.

~
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Phase 3 — Examination of candidate sites to verify the 
preTiminary assessment. Recommendations shoq 
be made regarding mitigation of potentiaT 
probTems and the undertaking of corrective works 
if necessary. 

The work to be performed under this contract is to be 

consistent with Phase 1 of the above program, Timited to 

the Province of Ontario and to the identified federaT 
agencies. The proposed study is intended to compiement 
the work carried out by Ontario to identify and record 
_site and contents data for waste disposai faciTities in 

the Province. Among intended exemptions from Ontario's 
study were sites where other agencies coq more 
knowTedgeabTy carry out simiTar investigations. As a 

resuTt, few, if any, federaTTy situated waste disposaT 
sites were incTuded in the Provinciai inventory. 

2. OBJECTIVES 

The objectives of this study are: 

2.1 By searching records and by written enquiry to Tocate 
aTT inactive, ciosed or abandoned Tand disposaT 
sites for the seiected federaT agencies in the study 
area. 

2.2 By fie inspection to verify the geographic Tocations 
of a1] the sites identified in (1). 

2.3 To determine when the site was in operation, when it 

was opened, when it was cTosed and if possibTe 
determine the quantity and types of wastes deposited 
at each site.

~
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2.4 To identify surrounding land use and proximity to the 

. site. 

2.5 To determine the geology and hydrogeology of the area 

in which each site is situated and the geology of the 

area in the immediate vicinity (1/4 of a mile) and i: 

any impact on the hydrogeology of the area due to the
V 

presence of site. 

2.6 To identify current ownership and use of these sites. 

2.7 To identify additional sites where waste may have 
been disposed of for which documents or records do 

not exist. 

3. SCOPE 

4 The scope of this study is to conduct a detailed survey of 

. the study area and identify waste disposal at locations 
owned in Ontario by selected federal agencies, which have 

accepted the following wastes: municipal, institutional, 
industrial and commercial, both liquid and solid which 
are either closed or abandoned prior to 1981. The data will 

be collected based on available records, media articles, 
aerial photographs, archives photographs, and soliciting 
information from municipalities, provincial and federal 
agencies, universities, local residents, private industries 

‘ 1 (well drillers, industrial waste generators and the like), 

a _ field examination of the study area and visits to these 

, , sites.

f



4. 

.1

2 

STATEMENT OF WORK 

The Consultant will refer to all available sources 
for information such as: available records, publications, 
media articles, aerial photographs, archives photo- 
graphs. The Consultant will review the completed MOE 

inactive disposal site inventory and non-incorporated 
material to identify any federal sites previously 
located by the Ministry‘s investigation. All 

available literature (e.g. studies of Solid Waste 
Management at Indian Settlements in Northern Ontario) 
should be assembled and reviewed by the Consultant. 

The Consultant will liaise with DOE and other agency 
staff to establish inventory procedure for each 
agency, appropriate contacts and scheduling for on- 

site investigations. The Department of the Environ— 
ment shall request each applicable agency to assemble 
the available abandoned waste site information for 
each specific federal establishment. The material 
assembled will be made available for assistance in the 
Consultant's further investigations. 

The Consultant will make the necessary contacts to 

determine: ownership (at the time of its use and at 

present), the dates (duration) of the operation, when 
the site was opened and closed, the materials deposited 
at each site (types and quantities), the size of each 
site (area), the location (geographic) of each site, 
who had access to the site, boundaries/property lines, 
any documented or commonly acknowledged problems that 
existed at each site, vertical and lateral limits of 

the waste or any problems manifested since the site 
was closed or abandoned, closure procedures if any.

~
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4 

4.

4 

.4

5 

.6 

The Consultant will verify the location of each site 

by locating it relative to permanent features (fence 
lines, survey markers, structures, other features). 

Based on the existing information and data, the 
Consultant will identify the geology of the site as: 

depth of bedrock, bedding lanes, thickness of 
strata; soils such as: type, texture, permeability, 
erosion potential, presence of clays; climatic condi- 
tions such as: precipitation, evaporation, wind 
patterns, wind velocity, hydrogeology such as: depth 
of water table, depth of local wells, local water 
use; surface water such as: location, stream flows, 
quality, uses; and sensitive environments such as: 

flood plains, wetlands, special designation areas, 
potential for long-term disruption. 

The Consultant will record type of land use of the 
immediate adjacent properties within 1/4 of a mile 
(residential area, parkland, recreation, industrial 
and commercial facilities, agriculture land, ecological 
reserves, forestry and other uses). 

The Consultant will review the general criteria and 
develop a detailed criteria to be used to priorize 
sites in priority 1, priority 2 and priority 3 groups, 
using parameters which will indicate if there is an 

existing or imminent hazard to either public health 
or to the environment. The detailed criteria will be 

submitted to the Scientific Authority for approval 
prior to priorization process. A suggested general 
criteria for priorization is appended for the 
Consultant's consideration.

f



4.7 The Consultant will meet with the Scientific 
Authority at the outset of the Contract to receive 
instructions regarding the approach he is to take and

~ clarification of any problem areas. There will be 

additional meetings between the Consultant and the 

Scientific Authority for the Consultant to make a 

presentation regarding the status of the project and 

identify any problems that may have developed. 

4.8 The Consultant will develop a site inspection report 
form (containing investigative parameters) which will 

be used during the site visits. The report format 
shall be submitted to the Scientific Authority for \ 

approval prior to its use. A suggested draft form 
is appended for the Consultant's consideration. 

4.9 The Consultant, upon completion of the project, will 

present a report describing the information and data 
that has been gathered and analyzed. This report 
will also include a preliminary separation and listing 
of the waste disposal sites into the three priority 

“ groups. 

5. STUDY AREA 

The area for study would be limited to properties owned in 

Ontario by eight federal agencies on the assumption that 

the selected agencies have fostered substantially all 

significant disposal sites over the last 40 years. Table 1 

outlines the federal agencies to be included together with 
a broad estimate of the number of abandoned sites expected 

» from each agency. The sole exception to federally controlled . 

- sites is seen under “Transferred Property“ where the study 

7‘1.



is to incIude inactive sites, Tocated on property formerIy 
owned by the federaT government but now transferred to 

non—federaI controI (e.g. cTosed DND bases). 

TABLE 1 

FederaI Agency 

Department of Indian & Northern 
Affairs 
Department of NationaT Defence 
Department of Transport 
wDepartment of the Environment (Parks 
Canada) 
Department of AgricuTture 
Department of SoIicitor GeneraT 
Canadian NationaI Raiay 
Atomic Energy of Canada Limited 
Transferred Property 

TOTAL ESTIMATED NUMBER OF ABANDONED 
DISPOSAL SITES 

Estim ated Number of 
Abandoned Waste DisposaT Sites 

100 
20 
12 

10 
,__| 

mmmo 

170H 
The appended drawing provides approximation of a number of 
the potentiaT abandoned sites in the Province, noting the 

FederaI agencies at these Iocations. It is provided onTy as 

an indication of the potentiaT scope of the study area. 

6. COORDINATION 

AIT coordination with other federaT 
by DOE's EnvironmentaI Protection Se 

avaiTabIe E.P S. reports, studies, p 

agencies wiTI be provided 
rvice who wiTT assembTe 
Tans and specifications 

to be made avaiIabIe by the Scientific Advisor for the 
ConsuItant's use. 

‘1.



7. REPORTING 

, 7.1 The Consultant will provide a monthly progress state- 

} _ 

ment to the Scientific Authority and shall attend 
interim study assessment meetings as may periodically g 

I 
be required by the DOE. Presentation of assumptions, 
a report synopsis, and the report format and payment 

I 

' shall comply with DOE requirements to be outlined to 

the selected Consultant at the study assignment meeting. 

i . , 7.2 The Consultant is responsible to prepare draft copies 
of the final report at the conslusion of the study and \ 

I _ 

" submit 15 copies of the draft for review by the \ 

Scientific Authority. All comments and proposed 
changes identified by the Scientific Authority will be 

addressed by the Consultant when revising the draft 
to produce the acceptable final report. The final 

draft shall be submitted to the Scientific Authority 
prior to publication. 

7.3 The Consultant will submit 50 copies of the final report 

to the Scientific Authority. 

8. CONSULTANT'S PROPOSAL 

The Consultant's proposal shall include the following: 

‘I ‘ 8.1 An outline of staff responsible for fieldwork, 
‘ - analysis, supervision and report preparation. The 

‘ . individual's background and related experience sh0uld 
be described. 

7‘1.



8.2 An outline of proposed procedure, scheduling and 

phasing of the work, including proposed dates for 
start and completion of field work, draft report 
submission and final report submission. 

8.3 A summary of proposed costs to include all staff, 
expenses, transportation and equipment costs for the 

completion of review, field work, draft and final 

report preparation. Unit costs are requested for 
staff per diem charges and travel allowances to 

facilitate consideration of contract extras should 
the need arise. 

9. SCIENTIFIC AUTHORITY 

The Scientific Authority shall be Mr. J.E. Smith, Senior 
Project Engineer, Environmental Protection Service, 
Ontario Region. 

3599 
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GENERAL CRITERIA FOR PRIORIZATION 
OF CLOSED OR ABANDONED LAND DISPOSAL SITES

~ Based on the existing information, data, records, 
citizen's compIaints, media articies, aeriaI photographs

2 

and personaI contacts, the identified sites wouId be I

[ 

cIassified into three priority groups: 

Priority 1 - Sites which couId present a high risk 
J 

potentiaI to heaIth and the environment 

H 

which shouId be immediate assessed. 
Priority II - Sites which couId present a medium risk 

' potentiai which shouId be assessed at 

’ 

” a future date. 

Priority III - Sites which shouId not present a 
danger to human heaIth or the environ- 
ment but which may require occasionaI 
monitoring in the future. 

PARAMETERS TO BE CONSIDERED 

A. PhysicaI 

evidence of construction activities 
intercepting the site (such as: 
sewers, roads) 

A Priority I Sites 

- residentiaI buiIdings on-site or 
within 1/4 of a miIe 

— commerciaI or industriaI deveIopment 
I on—site or within 1/4 of a miIe 

- - on-site or within 1/4 of a miIe of s 

a schooI, puic Iibrary, shopping 3 

maII, pIayground 
- proposed housing site / 

- evidence of Ieachate, dead vegetation, 
discoIoured water in nearby streams, 

- within 300 feet , 

10
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— suspicion of gas migration on the 
site 

- streams, lakes, wells within 300 feet
~ 

. 
— on—site or within 1/4 of a mile Iii 

sensitive environments (parkland, l‘ 
special designation areas, flood 
plains, ecological reserves, farmland) 

- documented or acknowledged problem 
that existed at the site. 

Priotity II Sites residential buildings outside the 1/4 
. , 

) 

of a mile perimeter 
- commercial or industrial development 

activities outside of the 1/4 of a 
mile perimeter 

— school, public library, shopping 
m mall, playground outside of the 1/4 

of a mile perimeter 
- streams, lakes, wells outside of the 

300 foot perimeter 
- sensitive environments outside of the 

1/4 of a mile perimeter. 

location of sites with respect to the 
surrounding area should not present 
any damage to human health or environ— 

, ment. 

Priority III Sites 

B. Geologic, Hydrogeologic, Surface and Waste Characteristics 

Matrix approach can be used to priorize sites based on the 
types of wastes contained in the sites and geologic, hydro- 
geologic and surface characteristics at the site. 

. 11 
’1.



Notes: 

(a) HIGH CONCERN WASTES
~ 

- wastes on Federal interim list of I 

‘ 

a Dangerous Wastes 
l 

— materials regulated by the Environmental 
Contaminants Act 

— institutional wastes 
— pathological wastes 
- low level radioactive wastes. 

a a (b) MEDIUM CONCERN WASTES 

a 
- liquid wastes, including waste oils, 

.l . septic tank pumpings etc. not referred \ 

to in (a) above 
- empty pesticide drums, contaminants 

etc. 
- incinerator residues. 

- r (c) LOW CONCERN WASTES 

- municipal solid wastes 
- industrial and commercial solid waste, 

7 A such as construction materials etc.

12



APPENDIX B 
SITE SYNOPSES AND EVALUATION 
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SYNOPSIS

~ 

Y 

‘ 
SITE NAME: Six Nations Indian Reserve SITE NO: I—l

' 

’ From the 1960's to 1978 this roadside dump was used for dis- 
—‘ pose] of domestic garbage, dead animaTs and concrete rubbTe by 
r— TocaT residents. The site is aiong the bank Teading down to

i -. McKenzie Creek and measures about 45 m x 6 m. The waste is ’ 

,_F_ about 0.6 m - 1.0 m thick. Rats were a probTem whiTe the site 
was in operation. The site was ciosed because of concern 
about heaTth hazards and was covered over with sandy grave] 
derived from ditch maintenance. The site supports very Tush 
weed growth.
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SITE NAME: 

Like I-l, 
1940 to 1981 for disposai 

Six Nations Indian Reserve 

this 

SYNOPSIS 

SITE NO: I—2 

is a roadside bank dump that was used from 
of domestic garbage by band members. 

It is very ciose to McKenzie Creek and drains to it. The site 
is about 120 m x 15 m in area and the waste thickness was about 
0.3 to 0.6 
drinking water suppiy downstream at Ohsweken, 
fihas aiready begun. 

m. Because of concern about contaminating the 
remediai work 

At the time of site inspection, most of 
the garbage had been removed.~ Yes, \ ‘~_.kw Jr...— ~~~
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SITE NAME: Oneida Indian Reserve SITE NO: 1—3 

Band members used this site as an open dump for domestic 
garbage and construction rubble from 1970 to 1980. There was 
occasional burning of wastes. An area of about 75 m.x 75 m 
was filled in a lowland area. As the site surface is irregular, 
the waste thickness varies from 1.5 m to 3.0 m. It was closed 
because of concern about possible contamination of the 

_community water supply on the Thames River to which the low- 
iand drains. Further burning was conducted upon closing and 
some cover was supplied. ~~ 
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~ 
SYNOPSIS 

SITE NAME: Oneida Indian Reserve SITE NO: I-4 

Unorganized dumping of domestic garbage, rubble and 01d cars took piace at this site untii 1970 when Site No. I-3 was opened. The site is on the pTateau edge aTong the Thames River and measures about 30 m x 30 m. The thickness of the waste is unknown as sandy fiTT cover was appiied upon ciosing Waste remains exposed on the edge which sTopes down to the iniver. The site is weTT vegetated with grasses and weeds.
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SYNPOSIS 

"'1 SITE NAME: Oneida Indian Reserve SITE NO: 1-5m 

'H' 

I 
" 

This roadside bank site was used for a long time until about ‘ 1976 for casual dumping of domestic garbage. The road is w- l" on the Reserve boundary and both residents of the Reserve and 
» I the local area farmers are believed to have used the site. It 

in, .. stretches about 150 m along the road and about 12 m down the 
.A I H 

Ti 

bank which leads to the Thames River. Complaints from the 
I 

landowner resulted in the practice being halted. The site is 
I densely overgrown with weeds and trees. 
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~ 
SYNOPSIS ~ ~ 

~~~~~ ~~ ~~ ~ ~~~~ 
SITE NAME: Caradoc Indian Reserve SITE NO: I—6 

From about 1965 to abOut 1975, band members disposed of 
domestic refuse and concrete rubbTe down the bank from the

{ 

road towards the Thames River. The waste is spread aTong a T 

Tength of about 120 m and about 10 meters down the bank. ‘ 

The practice was haTted because of compiaints about garbage ‘ 

»~ getting into the river. SoiT cover was appTied in some 
upTaces. The site is now heaviTy overgrown with weeds. 
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SYNOPSIS 

SITE NAME: Caradoc Indian Reserve SITE NO: I-7 

dispose of domestic refuse. It is reported to be about 2 ha 
in area but from visual inspection and hand auger probes, the 

in wastes seem to be confined to an area of 15 m x 6 m. The 
waste thickness varies as the waste is spread on the ground 
surface. The age of the site is demonstrated by the very 
rusted condition of tin cans. 

"I ' This is a very 01d site that was used by band members to ~ ~~ ~~ ~~~ w ~ 0 "/8
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{ SYNOPSIS 

SITE NAME: Caradoc Indian Reserve SITE NO: I-8 
This site was used for a 3-month period from December 1966 to 
February 1967 to dispose of Tiquid waste from the 3M Company 
in London. The waste is reported to have been waste soivents 
(heptene and toluene) containing some adhesive and rubber 
and resin powders. About two or three times per week, drums 
were deTivered to the site, emptied into open pits and the 

.n TocaT residents and the disposal operation was haTted. The 
pits were covered over. The exact Tocation of the site is 

“n unknown because cooperation of the owner coq not be obtained 
to make a site inspecti n. ,cwsflmueq,.srm,fl 7 FTWM --‘ 
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'“The Iand is very flat and Iowing, onIy severaI feet above 

SYNOPSIS 

SITE NAME: WaIpoIe IsIand Indian Reserve SITE NO: 1-9 

The site (0.3 ha) was used for a Iong period of time, perhaps 
30 years, for disposaI of domestic garbage, junk (oId cars, 

etc.) and garage waste by isIand residents and summer 
cottagers. It was cIosed and covered over in 1976 because of 

concerns about heaIth hazards - it is very near some residences. 

the nearby St. Clair River. The water tabIe is cIose to the 

surface. 
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7 SYNOPSISJ 

1‘ 7 SITE NAME: KettTe Point Indian Reserve SITE NO: 1-10 

- This site was used up to 1975 by band members and cottagers 
, ; for disposaT of househo waste. It was operated as an open 

dump with burning. The disposaT area measures 90 m x 30 m, 
the depth of waste is unknown. When CTOSed, the Site was

~ 

a covered with sand at Teast 0.15 m deep. The Site is now 
overgrown with weeds and young trees.~1
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SITE NAME: 

-—r

~~ 
Kettie Point Indian Reserve 

The site covers an area of about 60 m x 30 m. 
waste and discarded appiiances are piIed 0.6 m to 2.0 m 
high on the ground surface. 
and was ciosed in 1977 when garbage pick-up was instituted. 
However, uncontroiied dumping is continuing and the site is 

7»essentia11y active. 
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a SYNOPSIS
} 

i 
II 1 SITE NAME: Cape Croker Indian Reserve SITE N0: 1—12 

‘I g This site stretches 45 m aTong a cIiff face. Domestic 
; garbage, 01d appIiances, branches and wood chips have been 

ll disposed of over the edge by Toca] area residents. Depth of 
‘ 

waste at the c1iff base varies but is a reIativeTy smaII 

I. 
‘ 

.. quantity. The site has been used from about 1960 and 
aproban some occasiona] dumping continues in spite of reguIar 

. ‘ garbage pick-up. 
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' SYNOPSIS
J 

’l I _ SITE NAME: Cape Croker Indian Reserve SITE NO: I-13
1 

I ll Since 1967, the Cape Croker Indian Park has used this Site to 
I 

f dispose of domestic refuse. One corner is stiTT active. The 

I ll 

‘ 
site measures about 90 m x 23 m and the waste thickness is 

‘ unknown, but is probabTy around 1.0 - 1.2 m. The site is 

.I 
' flquite flat and carved out of an area of 01d beach deposits. 

Most of the site has been covered over with sand and cobbTes. 
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~~~ 
SYNOPSIS 

SITE NAME: Cape Croker Indian Reserve SITE NO: 1-14 

From about 1957 to about 1976, wastes from the annuai spring 
ciean-up were disposed at this site. Domestic refuse, oid 
appiiances, construction waste etc. have been dumped over the 
edge of a ciiff for a 1ength of about 45 m. The practice was 

r haited when a new dump was opened further down the road. 
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SYNOPSIS 

L I .. SITE NAME: Cape Croker Indian Reserve SITE NO: 1—15 

I I I This roadside bank dump is very 01d and very sma11. It was 
‘ 

used by severa] fami1ies in the area as an open dump for 
'l domestic garbage from about 1940 to 1960. It is about 15 m 

. 

x 8 m in area. Dumping ceased when the fami1ies moved away 

II 
1 

from this area of the Reserve. The waste is very decomposed 
and the site is overgrown with trees. 
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totaiiy forested. 

SYNOPSIS 

SITE NAME: Cape Croker Indian Reserve 

to 1960. The site 

SITE NO: I-l6 

This site is very simiiar to I-15, being an old, smaii road- 

II 
. side dump. It measures about 30 m x 8 m and was used by 
_ severai famiiies from about 1940 is now 
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SYNOPSIS 

SITE NAME: Moose Deer Point Indian Reserve SITE NO: I-I8 

The site is very smaiT (8 m x 15 m) and Tocated on an outcrop 
of granite bedrock. It was used between 1967 and 1970 to 
dispose of old furniture and appTiances and other domestic

~ 

.agfirbage from the Reserve. There is aTmost no soil and the 
reeuse is not covered. Most garbage has decomposed compTeteTy 
1eéwng only the more inert materiais - botties, cans, 
aPpiiances etc. 
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~ SYNOPSIS 

SITE NAME: Georgina IsTands Indian Reserve SITE NO: I—19 

This is a very smaTi site used for two summers in the Tate 
1960's to dispose of domestic waste of the band and cottagers. 
The trench method of disposa] with burning was used, and the 
Asite was covered upon ciosing. It is now overgrown with 
grass and young trees. 
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SITE NAME: 

The site is about 75 m x 25 m and was used between 1976 to 
1978 for disposa] of domestic waste from the Reserve. 
disposai was uncontr011ed and some burning occurred. 
or trenches were dug for dumping and prob1ems with soil 
wetness were encountered. The garbage was covered over with 
1 m-of gravel and the area graded upon closing. 

SYNOPSIS 
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SYNOPSIS 

SITE NAME: St. Regis Indian Reserve SITE NO: I—21 

The site is Tocated on the north shore of Cornwaii Isiand, 
It measures 

It was used from the 1920's 
1979 to dispose of domestic waste. 

and fiiied with wastes, 

immediateiy adjacent to the St. Lawrence River. 
appr0ximateiy 150 m x 150 m. 
untiI Trenches were dug 

then covered over. Some burning was 
conducted. Dredged sediments from the St. Lawrence River 
Were aiso dumped in this area and have been found to be high 
in mercury. The site was ciosed because of problems with 
Teachate and vermin. Occasionai unauthorized dumping of 
domestic waste has occurred since abandoned. 
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SYNOPSIS 

7 
SITE NAME: Nipissing Indian Reserve SITE NO: I-22

J 

. This 0.2 ha site was used between 1967 and 1970 as an open 
J dump for the disposaI of domestic garbage by the band members. 
‘ 

An area of 15 m x 23 m is fiIIed to a depth of 1 m, the rest 
‘ 

of the area has scattered garbage. It was c105ed because it ‘ 
awas too c105e to the community (rats and odour problems). 

7 Most of the bulky materiaIS and cars have been removed and 
4 15:20 cm of soii has been appIied to much of the site. Some 
7 

dumping continues. 
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SYNOPSIS 

SITE NAME: Nipissing Indian Reserve 

This site was used as an open dump for dispos 
garbage by band members between 1970 and 1971 
60 m x 30 m in area and the thickness of waste 
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SYNOPSIS 

SITE NAME: Beaucage Mines Uranium Processing SITE NO: I-24 
MiTT 

The site is where a uranium processing miTT was operated in 
1956. 
rubbTe. Also remaining at the site are miTT taiTings and 
uranium ore. The site has been investigated by the 
Radiation Protection Bureau of the Department of Health and 
Neifare and their reports are on fiTe with the Environmenta] 

The miii structure has been dismantled Teaving much 

Protection Service.
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L SYNOPSIS ii 
“I _ SITE NAME: Dokis Indian Reserve SITE NO: I-25 

ii 
“I m This very smal] site was used between 1970 and 1973 for 
‘ 

j 
disposa] of domestic garbage by band members. It was ciosed 

“I 
because the residentia] area was expanding towards it. The 

1 
garbage was bu11dozed into a mound and covered with about 
gp.3 m of sand.
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SYNOPSIS
1 

jI 

3 

SITE NAME: Dokis Indian Reserve SITE NO: I-26 

[I Domestic garbage was disposed by band members at this site 
_] between 1973 and 1978. The area is approximateTy 0.3 ha and 

fl 
the depth of fiii about 1.5 m. Upon cTosing, the site was 

T TeveTTed by buTTdozer and some cover materiaT appTied. The 

TI 

J 
.. site is growing over with weeds and vines. There is 

i 

7 occasional dumping of brush and construction waste. 
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SYNOPSIS 

SITE NAME: Temagami (Bear Island) Indian Reserve SITE NO I-27 

This is a very smaTT site in a swampy area aTOng the shore of 
Lake Temagami. It was used between 1950 and 1970 by the 
Reserve and some cottagers for the disposaT of household 
garbage. There were no cTosing procedures.~ ~~ 
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SYNOPSIS 

SITE NAME: Temagami (Bear Is1and) Indian Reserve SITE NO:I—28 

J 

The site is very sma11 and iocated on the shore of a sma11 

bay on Lake Temagami. It was used for disposa1 of domestic 
garbage in the period between 1950 and 1970 by band members 

‘ and some cottagers. After c105ing, some garbage was cieaned 
J up and disposed of in a new site. Some garbage remains aiong 
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SYNOPSIS 

SITE NAME: Whitefish Lake Indian Reserve SITE N0: I-29 

This remote 0.4 ha site was used mostTy by cottagers for 
disposaI of domestic waste between 1960 and 1980. It 

measures about 90 m x 45 m and the waste is 3.0 - 4.5 m thick. 
The surface was covered over with 15-20 cm of CIay fiIT. 
Bulky items aTong the edges remain exposed. Some occasionaT 
dumping continues. The surface is partiaIIy grassed over. 
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SYNOPSIS 

SITE NAME: Whitefish River Indian Reserve SITE NO: I-30 

L—

I 

This smaii site (30 m x 15 m) was used by the Reserve and iocai 

tourist associations for disposai of domestic waste between 

1960 and 1973. It was ciosed because of its proximity to 

cottage deveiopment and was ieveiied and covered with 1 m of 

L_JL.__I 

sand, grave] and clay. 
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SITE NAME: 

cottagers.

~ sucxt‘mcgs 

SYNOPSIS 

Sucker Creek Indian Reserve SITE NO: 1-31 

This sma11 site (30 m x 30 m) was used between 1960 and 1972 
to dispose of domestic waste by the Reserve and possibiy some 

It was operated as an open dump with burning. 
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SYNOPSIS 

SITE NAME: Sheguiandah Indian Reserve SITE N0: 1-32 

This is a very smaII site, about 9 m x 6 m. Domestic garbage 

and 01d appIiances were disposed here by band members between 

1968 and 1969. The approximate depth of the waste piIe is 

about 0.3 m. It is Iocated ang the edge of a cTearing 

currentIy used for pasture Tand.
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SYNOPSIS 

SITE NAME: West Bay Indian Reserve SITE N0: 1—33 

This is a very smaTT site, about 23 m x 11 m with a thickness 

of waste of about 0.6 m. It was used between 1950 and 1960 

by the Reserve and the Town of West Bay to dispose of domestic 

garbage. Waste was dumped down the bank from the roadside. 

The garbage is now quite decomposed and is partiaTTy over- 

grown. ~~
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SYNOPSIS 

SITE NAME: Cutler Acid Plant, Serpent River SITE N0: I—34 
Indian Reserve 

The site is in the location of a sulphuric acid (and iron 

pelletizing) plant operated from 1956 to 1963. Demolished 
buildings and stockpiles of calcine, pyrite and sulphur 
remain. A report was released in March 1981 by the 

Institute of Environmental Studies, University of Toronto. 

It was entitled “Rehabilitation of the Cutler Acid Site, on 

the Serpent River Indian Reserve — A feasibility Study“, 
and was prepared for the Serpent River Indian Band. This 

document was the source for site information used in the 

rating. The site was not visited. ~ ~ ~~ ~~~~ ~ \, 
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SITE EVALUATION FORM
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SYNOPSIS 

SITE NAME: Thessan Indian Reserve SITE NO: 1-35 

disposaI of domestic_garbage by band members. It was covered 

with sand and graveI when cTosed. 
.4 

3 This is a smaTI dump site used from 1976 to 1977 for the~~~ 
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SYAOPSIS ' 

SITE NAME: Garden River Indian Reserve SITE NO: I-36 

The site stretches 60 m aTong a steep bank Teading down to 

an abandoned meander of the Garden River. It was used untii 

1970 by the Reserve and surr0unding townships to dispose of 

domestic waste and junk (e.g. o appTiances, cars). The 
garbage extends into the water at the toe of the siope and 

has caused some rusty discoioration. The site was cTosed 
because it was unsightiy being so cTose to the road. The 

area was fenced off and no dumping signs were posted; how- 

ever, no cover was appTied. 
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SYNOPSIS 

SITE NAME: Gros Cap Indian Reserve SITE NO: 1-37 

This is an 01d site about 60 m x 45 m, used between 1920 and 

1950 for the disposai of domestic garbage and construction 

It is reported to have been used by the Reserve, the 
The wastes. 

Aigoma Centrai Raiiway and the Northern Paper Company. 

ownership of the iand is a matter of contention between the 

Michipicoten Indian Band and the Aigoma Centrai Raiiway. The 

ent River was rerouted through the site and the fiii from 
The site is now over- 

Bri 
excavation was used for finai cover. 
grown with vegetation — weeds, bushes etc.
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SYNOPSIS 

SITE NAME: Gros Cap Indian Reserve SITE N0: I-38 

As with 1-37, the ownership of the property is a matter of 

contention. Both the A]goma Centra] Raiiway and the 

Reserve have used the site from 1950 to 1975. Some 

occasionai dumping continues. The waste is most1y 01d cars, 

hoing tanks, 45 ga110n drums, Cinders and domestic garbage. 

It covers an area of about 0.6 hectares and is 1arge1y 
uncovered. 
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SYNOPSIS 

1-39 SITE NO: Indian Reserve Mattagami SITE NAME:

~ 

The The site is sma11 and Iocated very ciose to the viiiage. 
band used the area to dispose of domestic garbage between 
1965 and 1970 Bears and skunks became a probiem and the 

site was ciosed by digging hoies and burying the garbage.

] 

_ fi_fl 
MERALD 

.—-9 
(E Em _ 
‘1

fl
\ 

_\
\ Imi AFA 

AgA

~ 

~~ 

\. 
\ ‘2 

Ni
\

\ 

. 

.

1 

III.E!:9...:IJIHI~§:, 

a1

g

x 

” 

fx 

afls we

~



~

~

~

~

~

~

~

~

~

~

~ 

T.m 
..m.. 

mm. 

.x.e.

. 

Y 

om 

( 

.3072; 

0 

T

l

N 

m

H 

g 

.5355 

F.

0 

TI 

71 

N
. 

203.6330 

.33m 

o 

a 

aZm 

T. 

D... 

o 

o 

.3: 

S 

D. 

3 
.. 

o

u 

m... 

mu

E 

:3 

Eu; 

53.... 

.3253. 

:53: 

.3o 

Tu» 

.u.3 

Eu: 

Ea

E 
u 
A 

.335

E 

To 

.33: 

on: 

:8 

€95.69 

2.2:. 

La 

.39 

cu- 

5.5.3... 

£39.... 

.3326; 

3:... 

.o 

m 

c3333.... 

Ga 

«50 

m 

BOL0>OUK= 

o. 

323......— 

Lo>o 

o

. 

M 

u 
a;

t 

R 

25 

.3 

32.03.. 

be 

3533. 

.m 

m 

H

E 
o.

-

E
o 

F. 

0 

oz 

N 

Eu 

mu

- 

Eu

3 

N 

.V

0 

fl 

9 

38.2.5

. 

9

5 
S.

-

5
2 

TTI. 

"m 

3 

:3:— 

..:Ao.:_.5 

m 

E... 

on

A 

WM 

.6 

3 

my»

L 

2 

33.5... 

no»; 

.n 

AVH 

mean: 

5:. 

uuauzou 

Lynn: 

.5

E 

M, 

m 

E

- 

o 

8“

-

o 

E 

I 

. 

2:2... 

332:;

. 

® 

8....

- 

E 

8......

- 

8N

T 

m 
n 

.38 

25:28.. 

5... 

9.5.. 

m. 

8....

- 

03.. 

08.3

- 

2......

I S

l 

m 

9.2.5.. 

5:. 

n5... 

cone 

2 

oooK 

A 

80.:

A 

I 

@ 

.53. 

:25 

M 

35 

3.2 

.3 

3.... 

23¢» 

A 

:13. 

5...: 

.3332; 

.o 

.353. 

.a 

G 

278: 

.33.: 

38...: 

33:25 

3:: 

3 

32.33 

.~ 

m 
2 

333.30: 

9 

2: 

e 

:3 

M 
N 

was; 

3:33: 

3 

E360: 

~ 

one.» 

33m 

9.. 

:3: 

.. 

3; 

5.; 

3.2.2.... 

.3... 

35.25 

.m 

23:53.. 

33 

2.: 

32.. 

t. 

53:3 

t 

3.33 

.. 

E

.

M 

I 

II 

A 

.3; 

.3; 

N 

__ 

F. 

52:: 

you 

1:22.:

-

< 

.1

. 

T.

,

S

~



~

. 

a

. 

a

. 

Ana 

w 
x 
Ev 

>arLO’Ln— 

_ 

Xuvc—OwLQ 

“COPHMwvmPU 

EC 

@323: 

52$:

~

~ 

Nm 

u+m+<zu£ 

A.muq 

mm 

.qv 

w‘ 

u 

Pauo~-p=m 

N 

as 

m._A 

m 

2‘ 

m.~

-

a 
can 

o"

a 

com

-

E
o 

mucwEEOLr>=m 

o>—&—m:om 

0v 

eu=uvwvn

~ 

c 

FMLzfl 

pugsurauvgm< 

—~vgam=u=~ 

N 

e 

m 

Lo 

rePULwEEou 

Poco.uuoguwz

~ 

~~

~

~

~ 

m 

n 

ma 

Lo 

xgun 

..uw:~ 

=vmso: 

veuoaoum 

a 

m 

afiJ 

Lo 

P..u=~‘»mon

~ 

Ex 

m.HA 

a; 

m.H-e 

so. 

E 
cadms

o

~ 

Apcuou 

was 

=E=_ou 

sumo 

a, 

omuu 

amgox 

yum—om. 

um: 

ecu; 

mcvucaossam 

N 

~u_Lem=v:_ 

Le 

pu_uLoEEoo 

m 

:o_ucurgg~ 

m 

puzovvqq 

Rapunzm 

Luau: 

opaque; 

cage 

suov 

.- 

Eou~ 

‘0 

cm: 

Luau: 

ouaugam 

nv 

oofi

-

E 

N 

coo.“

- 

Hod 

cg 

coo.m

- 

coo.“ 

mfi 

coo.mA 

.mq 

.sfi .wH 

mung 

vase: 

En 

uwuumw¥~ 

covuopaaom 

.nmfi 

E; 

m
A

0

®

~ 

H 

OH 

E; 

m
I 

Ex 

m.H 

m 

om 

Ex 

m.”

I

E 
OOM 

mm 

on

E 
can

u

E 
om 

ON 

cc

E 
om

u

E
o 

UrvmvEOD 

NuvzzEEOU 

Acrozxzs 

Lo 

ecw.cagm=:oo 

.E-wgvmcxou 

u. 

Epco 

wLoum. 

Axpco 

umcu 

anger. 

x.na=m 

qa: 

ops-eon 

cu 

sovsvLn 

.ama

~ 

.mum 

wu¢at~ 

«on 

4<_hzuhom

u

u 

A.mun 

om 

.xcE. 

*lN

m 

Puuok-n=m 

@1 

s. 

m 

my» 

ngouuo> 

cocoop* 

Lo>uz 

xp—ucovmuuuo 

cwvoopu 

nuo 

so 

n—F-accs 

vouoo—u 

macs)H 

F-vucwuoa 

voopu 

_ 

a; 

m."

A 

nuu 

2. 

m._

-

s 
can 

m

a 
com

-

s 
om 

o_

s 
om

-

s
o 

Aczocxcz 

Lo 

ucwrucguczov 

E? 

Arco 

oLoum. 

FEM—cczuos 

aLoamcoLu. 

Leas: 

uuc‘gsm 

ea 

aurspxosg 

AHV

E 
o.m

A 

m

z 
o.m

-

s 
m." 

m

s 
m."

-

E
o 

opnup 

Luge: 

ow 

zuawo 

nouns.amu 

xuOLvum 

Fvom 

s-F=:agu 

9,.” 

m 

»._u

~ 

yank 

p—om

~ 

.mua 

.c~ .n~ .- 
.nq 

.o‘ 

zo_h<zw_t 

up~muuuo 

can 

4<tukoa

u

n

~

~ ~~

~

~



SYNOPSIS

~ 

1-40 SITE NO: Indian Reserve Mattagami SITE NAME: 

from 1970 (popuTation 165i) The site was used by the Reserve 
The site 

measures 105 m x 45 m and the thickness of waste approaches 
to 1980 for the disposaT of demestic garbage.

1 It was operated as an open dump with 2 m in some areas. 
The very Toose sandy soiT posed difficuTties 0C casionaT cover.A 

It was onTy partiaTTy covered with for vehicTes to maneuver.
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SYNOPSIS 

SITE NAME: Moose Factory Isiand SITE NO: I-41 

The site is adjacent to an abandoned sawmi11. It is reported 

to have been used for disposai of domestic and construction 
waste by the Hudson's Bay Company, the schooi, the hospitaT, 

a construction company and by the band (a 1itt1e use) from 

about 1948 to 1960. It was operated as an open dump and 

measured about 90 m x 60 m. A 1952 aeriaT photo does not give 

evidence of the dump, but in 1960 a photo shows what appears 

to beta fenced area of about the correct dimensions. There 

were no ciosing procedures for the dump, but today it.is 

undistinguishabie because of years of accumu1ated sawdust.
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SYNOPSIS 

SITE NAME: Kashechewan SITE N0: I-42 

A smaTT area, about 10m x 10m, was used in the northeast 
corner of the present schoo] yard to dump domestic garbage 
- mostly cans. The site was mentioned in a 1975 report 
which suggests that it was active prior to that time. The 
.cans are quite rusted, indicating their age, and the area 
is overgrown with grasses and weeds.
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SYNOPSIS 

SITE NAME: Kashechewan SITE No; 1-43 

A ditch aiong the north 1imit of the settiement has been 
used to dispose of domestic garbage. The water is stagnant 
and is covered in piaces with a fiim presumabiy resulting 
from the waste. Although the viilage has a 1andfi11 site 
aiong the road to the airport, there is evidence that the 
practice of disposai in the ditch sti11 continues.
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SYNOPSIS 

SITE NAME: Attawapiskat SITE NO: I-44 

This smaII site (15 m x 15 m) is reported to have been used 

from about 1967 to 1971. It is Iocated across from the 

community haII between two buiIdings. In a 1970 aerial photo- 

this area was undeveIoped and there was no 
Whiie in operation, 

ed compIaints about 

graph however, 
evidence of disturbance caused by a dump. 

garbage was burned at the site which rais 

smoke and odours. A new site was started and this one was 

covered over. It is now overgrown with grass. 
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~ 
I SYNOPSIS

i SITE NAME: Fort Hope Indian Reserve SITE N0: 1-45 

The site is aiong a trail to the airfieid and is about 60 m x 

11 m. Domestic garbage was burned and buried here between 

1963 and 1964. The waste is estimated to be 2.0 - 2.5 m 

*7 thick and is covered over with at Teast 0.6 m of cTay or 

i 

“ sandy grave]. The area is open and grown over with weeds.
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~ 
SYNOPSIS 

SITE NAME: Fort Hope Indian Reserve SITE NO: 1-46 

The band members and the schooi used this site between 1964 

and 1974 for dispOsa1 of domestic_garbage. It is about 

140 m x 10 m in area and the thickness of waste is about 

2.0 - 2.5 m. As with 1—45, it was operated as an open dump 

with burning. When it became fuii, at ieast 0.6 m of cover 

E] was applied. It is now overgrown with weeds and grasses. 
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~ 
SYNOPSIS 

fl SITE NAME: Fort Hope Indian Reserve SITE NO: I—47 

This site was used between 1974 and 1979 by band members for 

B disposai of domestic waste. The site occupies an area of 

about 120 m x 20 m and the waste is about 2 m thick. The 

r] 
garbage was burned and when the site was fuii, it was covered 

» with about 0.6 m of sandy ciay. There are a few empty fueT 

g] 
oi] drums Tying around but no spiTTs or Teaks were observed. 
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’ SYNPOSIS 

SITE NAME: Fort Hope Indian ReserVe SITE NO: 1-48 

This 60 m x 60 m site was used by the band members between 
1979 and 1980. It was operated as an open dump with 
burning. The waste is primariiy domestic and is about 2.0 m 

thick. The site was covered with about 0.6 m of sandy ciay 
cover when it became fuiT. There is very Tittle weed growth 
yet on the site.
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SYNOPSIS 

SITE NAME: Fort Wiiiiam Indian Reserve SITE NO: 1-49 

Band members used this site between 1969 and 1979 for dis- 

posai of domestic garbage and 01d appiiances. Cover was 

appiied occasionaiiy. The site area is about 60 m x 20 m 

and the waste is about 2 m thick. Upon ciosing, the area 

was“covered with gravei and sandy soi]. It is now overgrown 

with weeds and scrub. 
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SYNOPSIS 

SITE NAME: Ojibway Resorts — Ski Hi1] SITE NO: I—SO 

Bark wastes from Great Lakes Paper has been used to groom ski 

traiis iocated on the Fort Niiiiam Reserve. This particuiar 
undertaken between 1971 and 1976 and is 250 m x grading was 

The Ministry of the Environment 30 m x 10 m (approx.) deep. 
monitors the site with severai test hoies and water sampling.
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SITE NAME: Gui] Bay Indian Reserve SITE NO: 1—51 
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This smaTT site (37 m x 15 m) was an open dump for disposaT 

‘3 of domestic garbage between 1974 and 1977. The waste is 

{ about 2 m thick. The site was ciosed when fuTT and covered 

over with SiTty sand. It is mostiy grown over with weeds 
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SYNOPSIS 

f SITE NAME: GU11 Bay Indian Reserve SITE N0: 1-52 

This site replaced 1-51 and is cioser to the viiiage. It 

measures about 45 m x 15 m and wastes are about 2.1 - 2.5 m 

‘ 

thick. It was operated as an open dump for the disposai of 

i domestic wastes. SOme probiems were experienced with wind 

1 
and bears dragging refuse on to the road. A150, chiidren 

sométimes>p1ayed in the area. When the site reached capacity 

in 19813 it was covered haphazardiy with sand. Occasiona] 

dumping continues.
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SITE NAME: Lake Heien Indian Reserve #53A 

This site is 
wastes, junk 
about 75 m x 

between 1951 
mice and odours by adjacent residents. 
overgrown with weeds, brush and trees. 

SYNOPSIS 

SITE NO: 1—53 

in a ravine within the settiement. Domestic 

and 01d cars have been disposed over an area 

18 m to a depth up to 2.5 m. The site was used 

and 1970 and resuited in complaints about rats, 
It is now heaviiy ~~~ ~~ ~ ~~~~~
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SYNOPSIS 

SITE NAME: Lake Heien Indian Reserve #53A SITE NO: 1-54 

The site is Tocated in the back of some houses, in the midst 

of_the settTement. It measures about 60 m x 60 m. It was 

used between 1951 and 1969 as an open dump for domestic 

garbage, 01d appTiances and some cars by band members. The 

thickness of waste is unknown. The site was cTosed to make 

room for houses and was covered over. It is now overgrown 

with brush, popTars and weeds.
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~ 
SYNOPSIS 

SITE NAME: Big Trout Lake Indian Reserve SITE NO: 1-55 

This site is on the mainTand of Big Trout Lake. It is about 

m in area and was used for open dumping of domestic 
60 m x 15 
garbage. Aithough the period of operation is unknown, the 

condition of the garbage suggests some continuing use. The 

[ main settiement is on Post Isiand where the currentTy active 

site was started in the earTy 1970's. The garbage is 

! scattered over the area mentioned. 
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~ 
SYNOPSIS 

SITE NAME: Deer Lake Indian Reserve SITE NO: I-56 

This site consists of two pits, 5 m x 5 m x 3 m deep near 

that were used by the schoo1 and perhaps the band 

c wastes between 1978 and 1979. 
vered with 0.6 m - 1.0 m 

the schooi, 
office to dispose of domesti 

They were c1osed when fu11 and co 
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SYNOPSIS 

SITE NAME: Kasabonika Indian Reserve SITE NO: 1-57 

This 30 m x 30 m site is on a grave] knoTT sioping southwest 

and was operated as an open dump with burning for the disposaT 

of domestic garbage. The waste is about 2.5 m thick. The 

site was started in 1971 and was cTosed in 1976 when it 

Upon cTosing, it was covered with sandy graveT. 
ds and trees. 

became fuTT. 
It is now partiaTTy grown over with wee

~~
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w Lfiwe 
(PART) '~~
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~ 
SYNOPSIS

i 

{A SITE NAME: Kasabonika Indian Reserve SITE NO: I-58 

The site is in a fiat area and measures about 30 m x 30 m. 

It was used as an open dump for domestic wastes between 

1976 and 1981. Surface dumping of the garbage has resulted 

in waste thicknesses up to l m. Reasons for its ciosing are 

unknown, possibiy because of difficuit access (traii) or 

because of its proximity to the settiement (150 m). There 

is evidence of recent dumping. 
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SYNOPSIS 

SITE NAME: Kasabonika Indian Reserve SITE N0: I-59 

This is a_garbage pit 4.5 m x 4.5 m x 2.5 m deep in the 

midst of the settiement. Domestic garbage was burned before 

p1acing in the pit. The pit was used from 1975 untii 1977 

when-it became fuii. It is covered over with 2“ x 6“ boards.
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SYNOPSIS 

SITE N0: 1—60 
SITE NAME: Lac Seu] Indian Reserve 

th occasionai burning 
The site was used as an open dump wi 

ispose of domestic 
between 1980 and 1981 by band members to d 

waste. The site covers an area of about 40 m x 40 m, and 

the waste is 1.0 — 1.2 m deep. It was ciosed because it was 

considered to be too c1ose to the settiement, about % km to 

the north. ‘It was covered over with about 0.6 m of sandy 
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SYNOPSIS 

SITE NAME: Lac Seui Indian Reserve SITE N0: I-61 

is very simiiar to I-60 except that it is a iittie 
This site 

It was used 
older and a iittie cioser to the settiement. 

between 1975 and 1979 for domestic waste disposal. Dimensions 

mateiy 40 m x 40 m x 0.6—1.0 m deep. Again, it was 
are approxi 

its proximity to the settie— ciosed because of concern about 
mentsand was covered over with about 0.6 m of sandy ciay. ~~
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SYNOPSIS 

SITE NAME: Lac Seui Indian Reserve SITE No: I—62 

The site occupies an area of 30 m x 23 m on a ridge which 

drains toward an isiand Take near the community. It was used 

until 1975 for domestic waste disposai. The waste is 

approximateiy 0.6 - 1.0 m deep and has been haphazardiy 

coveFed with about 0.3 m of sandy gravei. The site is now 

overgrown with weeds. ~ ~~
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SYNOPSIS 

SITE NAME: Muskrat Dam Indian Reserve SITE NO: I-63 

This is a very smaTI site (about 11 m x 11 m x 2.5 m deep) 

that was used from 1979 to June 1981 for disposaT of 

domeStic garbage. It was reopened temporariiy in May 1982 

becaUSe the traiT to the new dump was washed out and was in 

use at the time of the site inspection. The site may have 

been partiaTTy covered at one time and is IargeTy grown over 

with weéds. ~
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SYNOPSIS 

SITE NAME: Pikangikum Indian Reserve SITE NO: 1—64 

en 1978 and 1981 by band members, 
the Hudson's Bay Company, and the schoo1 

It is approximate1y 

The site was used betwe 
the nursing station, 
for disposa] of domestic-type wastes. 
30'm x 30 m x 1.5 m deep. 
with burning. 
by a 0.3 m l 0.6 m 1ayer of sandy c1ay. 

It was operated as an open dump 

Upon c1osing, the waste was most1y covered
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SITE NAME: Pikangikum Indian Reserve 

This site is in an o gravei pit. 

used the pit to dispose of domestic garbage. 

the 
deep. Though no defini 
the 
two 
Drainage.fro 
pit 

L5 3- 

(4L) 

SYNOPSIS 

SITE NO: 1-65 

The band members have 
The size of 

out 22 m x 9 m and garbage is piTed up to 1.5 m 

te period of operation was provided, 
gests dumping within the Iast 

y stiiT continuing. 
nded in the 

dump is ab 

condition of the wastes sug 

Years with occasionai dumping probabT 

m the site is poor and water was p0 

at the time of site inspection.

~ 

~~~~~ 
~~~

~

~ 

“I! + 
" I", r ‘ «41.; , 

A." 
f 

" f~ \1’9} 
x 

' 

I 

1’
, 

0 j 
5 
Kg] (f; [A \(l ,1 ~,, 

mafia-tam; Caargzczsgsg 
. 

/ :_ 7‘ 
T\\t ‘ x; L‘ 

x, 
V 

) 
0‘ (fr? \ 

x ‘ / 

AlRFlE—LD r" E:::: ,___,—:, ~~~ 
g; ,- 

‘ II'“ L) {,J://fl 
/ e 

r" ‘- 
PIKANGngQMx g 

r_/ INDIAN RESERVEM 
‘ ’ (4 ”fi§;§b

~
~



~ 

SITE EVALUATION FORM

~

~

~

~ 

Jf-GS’

~ 

IE

~

~ 

SITE N0. Inu431/1A/ A36317¢fxsvaEF Put/MIG IKUM SITE NAME PRIORITY 

m.m 
0| 

cg ca

~

~ 

A.man 

mn~ 

.xes. 

( 

Punchunam

~ 

»~.uonm 

amuuamaue 

Puvcwe~u 

Loa 

.xuvucuza 

Fae—mgus 

.vpo 

ago» 

.m.ov 

Ewe. 

be 

cap.» 

50 

.mp9 

ow- 

Easvxas 

.Loou-u 

:o¢ao=uoz 

vgnuu: 

mow 

wuoguuug 

age 

we 

vanguuwg 

no 

wucuc.>u 

oz 

urns—Pg:

. 

upwx—p 

.cxozxcz 

mw» 

mama: 

guy: 

uuoucou 

Love: 

ppvuczug 

»L~u_=em 

La>ou 

pucovmauuc 

navy 

ass: 

agvcgsn 

:u.: 

gszv 

gene 

cane 

cane 

50>.uua 

cast. 

=o_u-Loao 

uo 

voguu: 

:o.umoggon 

asp“ 

ago—m 

ouuguvo: 

vac,“ 

aowum 

warm 

sou» 

emacvoun 

Luau: 

ou-bLam

, 

.o 
.m

~ 

u 

N 

Lapazasa 

c 

H 

upvm 

o 

o 

».,u

E 
g
A 

suave

E 
"-c 

guano 

mm»? 

—.om 

"vogo>ou 

m 

coauaomo>== 

AW 

v9.3.3.5

~ 

on em

~ 

oh

-

a 

com.“

- 

an 

coo.“

- 

cem.. 

coo.“

A 

awe. 

uoL< 

Lo 

Lo>ou 

oa—m 

.c 

Eu 

ofl

- 

Eu

o 

Eu 

m“

- 

Eu 

a_ 

so 

a.

- 

so 

mN 

EU 

OQA 

mspngam 

Loan: 

.m 

oo~

-

o 

ooo.m

- 

coN 

oco.m~

- 

ooc.m 

coo.m~

A

~ 

.nE. 

usapo> 

Awgouu 

mgup 

wmoosu. 

nu,a=a=o 

wean: 

we 

wuas.unu 

.~ 

gcoru—crvuv 

you. 

can» 

cums: 

x94 

2:.vo: 

gar: 

uo 

cguucou 

‘a 

gunman 

.~ 

a¢<~¢z 

xcu 

a<~hxuwos

u

(
~

~



~

~ 

“.mun 

emu 

.e.

~

~

~

~

~

~

~

~

~

~

.

, 

a
. 

I

.

a

. 

ON: 

u
+ 
m
+
< 
.33 

v—Pv 

:~ 

‘32075 

S: 

m: 

©>utota 

e3» 

_ 

xu—Lota 

.:o:uu:—mm:u 

~.mum\Wa 

.‘uE. 

wuw 

u 

.auo»-n=m 

Mil 

2. 

m._A 

m 

Ex 

m.~

:

E 
can 

an

E 
can

u

E
o 

mu=eE:0L*>:u 

u>_u.m=em 

cu 

ougcum.o 

.m~ 

..mua 

om 

.e. 

ON

a 

puuoh-nam

N

e 

PoL=¢ 

Amwa 

oz0

H

c

n 

ru;:u~:u»;un

m

m
> 

P._Lum=v=~

N

a 

m 

Lo 

_e_ULwEEop

. 

_c:o_a-mguam 

nuouuo> 

v~

m

n 

NH 

Lo 

xLaa 

..Mm:~ 

=_m=oz 

ammo 

egg

u 
no 

L~>u

w 

ad

3 

2253“:

@

v
u
E

z

E 

m._A 

s; 

m._.5 

so.

a 

scams

o

m 

appncc.m.uoo 

guano,“ 

OH 

nuo 

Lo 

AFPQ==:~ 

venue—u 

Apcuoa 

we: 

Esapou 

zone 

c? 

emeu 

auger 

uuvpom. 

an: 

ace; 

u=.u==oLL=m 

.~_ 

pc—ucoaoa 

voo'u 

.md

N 

.a_gam=u=~ 

Lo 

.o.ugmesoo

n 

:ovuum.LL_

E 

Es 

m.~

A 

Amv 

~u=o_uuwguwz

m 

Ex 

m.~

-

E 
can 

AHV

s 
can

-

s 
an

. 

Rxpnnam 

Luau: 

opaque; 

ofi

E 
om

.

E
o 

cugu 

Losuo. 

.NH 

soQH 

yo 

wan 

Laue: 

wuu‘gzm 

.o— 

Acro=3:= 

Lo 

u:o.uagm:xou 

u. 

spec 

wgoum. 

AU 

oo~

-

_ 

Asmvzoguws 

uLoamzeLuw 

Loan: 

wuu‘gzm 

on 

auvs'xoga 

.N—

n 

ooo._

I 

Hoa 

on 

can 

m
- 

com

M

g

s 
o.m

A 

mm 

coo 

mA

m

E 
o.m

I

E 
m.~ 

wmou 

umgox 

An 

uwuoebua 

:o.uo—:nog 

.a

o 

N 

a; 

m
A

H 

OH 

5. 

m
- 

Ex 

m.H

m 

ON 

E. 

m.~

-

s 

can 

mH 

am

a 
com

-

s 
cm 

nmw 

ov

5 
ca

-

s
o 

U—Umweoo 

NavsEou 

Azxocaca 

so 

«cavvagoczou 

.Eoegumcxcv 

E. 

xpco 

wgoum. 

.hpgo 

om-u 

anger. 

h—nnzm 

qu: 

mpanaoa 

cu 

mu_pogm 

.umH 

.mua 

hu<mt~ 

«on 

4¢~hzuhoa

u

u 

nuu

s 
m.~

-

a
o 

o_n.h 

Lava: 

0» 

:uaun 

unu.:.umm 

.__

~ 

ON 

xuoguwm 

ow 

F—om 

Lupzcogo 

uppm xupu was» 

p—Om 

.o~

~ 

zo_»<¢w_t 

uh~mnumc 

«on 

A<_hzuhoa

-

m

~

~ 

~~ ~ ~~~



~ 
SYNOPSIS 

SITE NAME: Sachigo Lake Indian 

This open dump was used between 
for domestic garbage disposal. 
used in winter. It occupies an 

There were no ciosing procedures. 

over with weeds. 

Reserve SITE NO: 1-66 

1974 and 1980 approximateiy 
It is stiii occasionaiiy 
area of about 30m x 50m. 

It is now 1arge1y grown

m ~~ ~ ~~
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~ 
SYNOPSIS 

SITE NAME: Sachigo Lake Indian Reserve—0i] SITE N0: 1—67 
Dump Site 

It is reported that waste engine oi] from the diesei generator 

for the schooT was routineiy dumped at this site for a period 

of 7 years. The practice ceased in 1981 when contamination 

of Sachigo Lake became apparent. The dump area is about 

30 m x 15 m and the upper 1 m or so of soil is oiT saturated. 

The banks of a creek draining the area and ieading to Sachigo 

Lake aiso show oii contamination over an area of 60 m x 12 m. 

A separation pond for the purpose of preventing further creek 

contamination was constructed under recommendation of E.P.S. 

The contaminated soil is now to be removed and disposed of 

at the active site.r r’_”"-ffj:;:7”~

~

~
~~ ~
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~ 
SYNOPSIS 

SITE NAME: Sandy Lake Indian Reserve 

This smaTi 
to dispose of domestic waste from residents 

the schooT and the nursing station. It was 

open dump and was cTosed because it was too 

community. »(Chdren were pTaying there). 
closing‘procedures. 

site (45 m x 12 m) was used between 1976 and 1980 

SITE NO: 1-68 

of the Reserve, 
operated as an 

cTose to the 
There were no

~~ ~ ~~
~

~ ~~ ~
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~ 
SYNOPSIS 

SITE NAME: Sandy Lake Indian Reserve-H.B.C. Dump SITE NO 1—69 

This site was used by the Hudson's Bay Company, the nursing 

station and band members to dispose of domestic wastes in 

the period between 1968 and 1979. The waste was disposed 

in a 15 m x 15 m x 3 m pit which was covered over with cTay 

soii upon ciosing. 
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SYNOPSIS 

SITE NAME: Northwest Angie Indian Reserve #37 SITE NO: 1—70 

This smaii site (15 m x 15 m) was used untii 1981 by band 

members to dispose of domestic garbage. It is 30 m from a 

marshy bay (labeiied 'A') off Regina Bay on Lake of the Woods. 

It was ciosed upon reaching capacity and covered over with 

soi] (depth of cover unknown). A new pit was dug to the west 

and is cUgrentiy in use. 
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SYNOPSIS 

SITE NAME: Northwest Angie Indian Reserve #37 SITE N0: 1-71 

This is a very smaTi site, about 6 m x 6 m x l m deep. It 

was uSed as an open dump from about 1978 to 1981 by band 

members to dispose of domestic garbage. There were no 

ciosing proeedures and the site is overgrown with weeds now. 
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~ SYNOPSIS 

1 
SITE NAME: Whitefish Bay Indian Reserve #BZA .SITE NO: 1-72 

The site is on a rocky knoTT and sTopes northeriy into a 

Band members dumped and burned domestic garbage here 
ravine, 

The waste aTso includes some wrecked between 1969 and 1972. 
The site covers an area of about 46 m x 30 m, 

1.2 m. It was cars and trucks. 
and the thickness of waste varies from 0 

d on the advice of heaith officiais but there were no 

Condition of the waste indicates some ciose 
cTosing procedures. 
dumping is continuing.
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SYNOPSIS 

SITE NAME: Nabigoon Lake Indian Reserve SITE NO: 1-73 

The site is very close to the sett1ement (230 m). It was 

used as an open dump with burning between 1975 and 1980 for 

the disposa] of domestic wastes by the band. It measures 

about 75 m x 18 m x 3.5 m deep. When it reached capacity, 

it was covered with about 0.3 m of ciay.
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~ 
SYNOPSIS 

SITE NAME: CFS Sioux Lookout SITE NO: D-74 

The Site measures about 45 m x 50 m. It was used as an open 

dump with burning to dispose of domestic garbage and junk by 

(Native schooi) and by civiiians the station,Pe1ican Schooi 
The waste is from 3.0 - 4.5 m 

between 1970 and Aprii 1981.
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SITE NAME: 

SYNOPSIS 

CFS Lowther SITE NO: D-75 

When departing in 1963, the U.S.A.F. used this site to dispose 

of much equipment. A schooi bus, several cars, asphait, 

machine parts, radar equipment, toois and spent oi] is 

concrete rubbie at the site. 
construction purposes, 

reported to have been disposed. It is possibie, though 

considered uniikeiy, that any oii couid be PCB contaminated. 

From 1963 to 1973, the station has discarded wood scrap 
Mixed soiis, unsuitabie for 

as a cover iayer. The site occupies an area of about 

75m x 60m.
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SYNOPSIS 

SITE NAME: CFS Faiconbridge SITE NO: D—775

i 

f In 1§79, a diesei oii spiii resuited from a ieak in a buik 

V storage tank at CFS Faiconbridge. Approximateiy 153 m3 of 
‘ 

oi] and contaminated soii were removed and disposed at site 
D-77. The site is approximateiy 84 m2 in area and the waste 
is 0.5 m thick. It is covered by 1.0 m of sand and ciay. 
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SYNOPSIS 

SITE NO: D—78 SITE NAME: CFB Borden 

Base Borden used this site between 1940 to 1976 for disposai 
of construction debris (Targe voiumes), domestic garbage, 
shop wastes and gardening wastes. UntiT 1973, burning of 
wastes was conducted, then the method of operation was 

It occupies an area of 
The site has been 

Three pub— 

upgraded to sanitary Tandfiiiing. 
4.3 ha and the thickness averages 5.2m. 
the subject of much study on Teachate migration. 
Tished reports, obtained from E.P.S., were the source of site 
information. The site was not visited. 
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SYNOPSIS 

SITE NAME: Camp Ipperwash (CFB London) SITE N0: D-79 

This site was used by the base to dispose of waste oi1 and 

paint sIudge which were burned untiI 1978. Between 1978 and 

1980, sIudge was buried in 45 gaIIon drums (1—2 drums/year) 

and covered with 1.0 — 1.2 m of sand. A150 disposed were oId 

appIiances, wire, rube and food waste (prior to 1960’s). 

The area (45 m x 45 m) was covered with 1 m of sand and 

fenced off upon cIosing. 
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SYNOPSIS 

[ 
SITE NAME: CFB Trenton SITE NO: D-8O 

The based used this site from 1955 to 1974 for disposai of 

domestic garbage. Burning was conducted at the site and 

cover appiied occasionaiiy. The site is about 1.5 ha in 

area and the depth of waste varies from 1.5m to 6.0 m. Birds 

attracted to the site caused probiems with air traffic and 

the site was ciosed for this reason. At 1east 0.3 m of soil 

cover was applied and the area was graded.
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i SYNOPSIS 

i SITE NAME: CFB Kingston SITE NO: D—81 

l 

The site was used from 1951 to 1964 to dispose of the incin- 
§ 

erated carcasses of animals used for biological warfare tes- 

i 

ting, and perhaps some laboratory chemical/bacteriological 
3‘ wastes by the Defense Research Laboratories. From 1964 to 

1975, chemicals (largely standard laboratory reagents) from 
Royal Military College student laboratories were disposed 
of here. The site measures 30m x 36m and is fenced in. 
Wastes may be buried to a depth of 2.5m to 3.0m. The site 
is well forested with a dense understorey; the vegetation 

no signs showing ~ ~~ ~~~ ~~~ 

~~~ ~~~ 
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SYNOPSES 

SITE NAME: CFB Petawawa SITE NO: D-82 

This site is Tocated in a remote, controTTed access area. It 

comprises a buried 2.4 m square pTywood box, used for the 
disposai of the carcasses of stray domestic animais between 
1965 and 1979. Lime was appTied to the carcasses. There 
were no cTosing procedures. 

SITE NO: D-83 

This site is Tocated on a remote, controTTed access area adjacent 
to a riiie and grenade training range. It is approximateiy 
180m x 180m and was used for diSposaT of domestic waste onTy 
during the period 1970—1972. It was graded over with sand and 

aTTowed to revegetate. 

SITE NO: D—84 

This site is Tocated immediateiy adjacent to a pubTic highway. 

on the side of a steep sTope. It is approximateiy 180m x 160m 
and was used for disposaT of domestic and soTid construction 
wastes during the period 1960 to 1968. Upon cTosing, it was 

graded over with sand. It is now vegetated with grasses and 

smaTT trees. 

SITE N0: D-85 

This site is Tocated on a sTope within a park/recreationaT area 
at Camp Petawawa. There is very TittTe information availabie 
concerning the site; however, it is beTieved that it was 
used for disposaT of domestic and construction wastes untiT 
the earTy 1950's. The area, discovered in 1969 whiTe 
buding a go course, is grassed. There have been no pro— 
bTems associated with the site.



SITE NO: D-86 

This site is Tocated on the side of a sTope in a remote, 
controTTed access area. It is about 120m x 60m and was used 
primariTy for disposaT of domestic and dry construction 
wastes from 1968 to 1969. Base personneT report a very 
smaTT quantity of chemicaT and pharmaceuticaT waste was dis- 
posed at the site under the direction of Environment Canada. 

The site was cTosed because of spontaneous combustion (fire 
hazard) and unsupervised dumping of domestic wastes. It was 
graded over with sand and aTTowed to revegetate. 

ma 

SITE NO: D-87 

This site coq not be visited since it is within an active 
miTitary training area. It is reported to be 15m x 23m, and 
was used ecusiveTy for the disposaT of empty cardboard 
pesticide containers during a one month period in 1978. It 
was covered with sand, graded and aTTowed to revegetate. 
There have been no reported probTems at the site. 

SITE NO: D-88 

This site is Tocated in a controTTed access area and is about 
50m x 30m. It was used ecusiveTy for the disposaT of 
empty pesticide containers until the earTy 1970's. The 
quantity of waste and Tength of operation of the site is 
not known. It was covered with sand and is now grown over 
with grass. There have been no reported probTems at the site. 

SITE NO: D—89 

This site is Tocated in a former borrow pit, adjacent to an 
active disposaT area. A series of hoing tanks were buried 
at the site, for storage of petroTeum waste products. The 
site was abandoned in 1980 and the storage tanks were removed.



SITE NO: D—9O 

This site is located in a remote, controlled access area, 
adjacent to the Petawawa River, and is about 60m x 90m. 
There is little information available concerning the period 
of operation and waste quantities. It is believed that the 
area was used for disposal of domestic waste and construction 
materials during the 1940‘s to 1950's. It was covered with 
0.6m of sand in 1974.
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SYNOPSIS 

SITE NAME: Petawawa Forestry Research Station SITE NO: 0—91 

This site is iocated in a remote, controiied access area 

and is approximateiy 60 m x 60 m. It was used primariiy for 

disposal of domestic waste aithough some septic tank 

siudges and minor amounts of waste oi] were aiso dumped in 

the area. It was ciosed in 1973 and was covered over with 
construction waste, rock and some soii. It has been 
aiiowed to grow over. (See map for CFB Petawawa).
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SYNOPSIS 

SITE NAME: Thunder Bay Airport SITE NO: T-94 

The site was not visited and a1] site information was derived 
from a report by Gartner Lee Associates Limited entitTed 
"'Neebing Dump' Study Report, Thunder Bay Internationai Air- 
port for Environmentai Protection Service and Fisheries and 
Environment Canada". The site occupies 3.6 ha and waste 
thickness varies from 0.3 m - 4.3 m. It is covered with 
0.3 m - 0.6 m of sandy soi]. The report recommended 
instaiiation of a ciay cover to minimize infiitration and 
Teaching into the Neebing River. 
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SYNOPSIS 

SITE NAME: Sudbury Airport SITE NO: T-95 

An area about 9 m x 3 m was used between 1953 and 1960 by the 

airport to dispose of waste paper and domestic garbage. The 
(presumabiy in a depression or pit). garbage was burned 

- 3.0 m of 
When the airport was upgraded, approximateiy 2.5 

grave1_was appiied over the area. 
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SYNOPSIS 

SITE NAME: Sudbury Airport 
I 

SITE NO: T—96 

Waste paper and domestic garbage was burned at this site 
between 1960 and 1970 by the airport. The site was abandoned 
because the voiume of garbage increased and_garbage pick—up 
was instituted. It occupied an area of 15 m x 15 m (the 

~~ 

~~ 

~~
~ ~~ ~~~ ~~ 

thickness of waste is unknown) and is now covered by 1.2 m of 

grave]. 
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SITE EVALUATION FORM

~

~

~

~ 

7'—9G.

~ 

~~ 

SITE N0. JUOGUICV Antl‘otr SITE NAME 
PRIORITY 

mm o— o~ u-INGO— “nut 

..mun 

mm_ 

.xue. 

< 

.ca¢»-n=m

~ 

»u_uuam 

.msmq 

puvuozeg 

50*La 

.Auvucoac 

_~:.ugus 

.u_o 

nso> 

.m.wv 

E~u_ 

uo 

esp.» 

Lo 

.mua 

ON- 

gas—Xe: 

.Louuuu 

:o.uu=voz 

vgu~e= 

.a 

new 

ou-zuuog 

mum 

mo 

«unsung; 

ho 

yucca—>u 

.m 

oz 

h—wxv—ca

. 

xpuav— 

.zsozxcs 

mo» 

cyan: 

saw: 

«unuccu 

Lyon: 

.5 

~—_uv=u4 

aLu»_:am 

Le>ou 

puco_meuuo 

zuvx 

assn 

mcvcgan 

zavx 

gaze 

cone 

asav 

cone 

~u>_auq 

cwzx. 

:ovucLono 

ho 

vague: 

.o 

co.mnogaoo 

an,“ 

oncpm 

oangwwox 

ugo,u 

noeum 

wuvm 

scum 

umucwago 

Luau: 

vueuLam 

.m

~

~

~

~ 

AU 

~ 

5-p==-sw 

c 

H 

u——m 

o 

o 

».—u

5 
~
A 

sane:

E 
~-o 

:unun 

wan» 

—.om 

"vogu>cu 

G 

25:93:: 

m 

cogo>ou== 

Lo>ou 

uu*m 

H 

Eu 

o"

- 

so

9 

N 

Eu 

m~

- 

an 

o" 

e

5 
av

-

5 
ma 

m 

Eu 

on

A 

mapnssm 

Luau: 

an

- 

o 

cam

.

o 

com.”

- 

on 

coo.m

u 

now 

mg 

coo.“

- 

cam." 

ooo.m~

- 

ooo.m 

ow 

coo.“

A 

coo.m~

A 

Awe. 

q< 

59 

.mg. 

os=Po> 

on em .mua 

.ogoum 

Luau», 

umoogu. 

zu¢accao 

mama: 

vo 

oausvuuu 

:94 

5:.v0: 

ga.= 

Ace—u.:_uuv 

vow. 

numb 

came: 

we 

cgouzou 

‘o 

vogue: 

ax<~¢z 

xcu 

4<_»xuhcn 

.¢ .n .N .—

n

<

~

~



~ 

~~

~

~

~

~

~

~

~

~

~

~

~

~

~

, 

x 

E

A 

L

m 

L 

L

_ 

1

o 

‘

. 

XL 

r«-‘ho 

xirvg 

..mua 

ooN 

.E-E.

, 

>

.

.

- 

Lo

L 

>1 

L0 

L 

.:o

3 

a: 

90‘ 

u
+ 
E
+
< 

:5 

EC®SZS£ 

a: 

m:

:

t 

r. 

2:»

_
t 
_E

Z 

I.

S 

..mun 

mm 

.xcE. 

IN.‘ 

o 

Zoo..-a=m 

N 

Ex 

m._A 

m 

E; 

m.~

-

E 
oom 

o~

E 
oom

-

E
o 

muEwE:9L_>=u 

w>NvEem 

ou 

wuzoumvo 

.m— 

A.wun 

om 

.q. 

INN

m 

Zach-0.5 

p

N

e 

.23.

9 

2. 
my 

a

v

N 

ruLza—Eum4

m

> 

—a_gum=o=~ 

\Nv 

nV 

Lo 

peruLwEEoo 

mgouuu> 

.._ 

IV 

~a=ovuueLuox

n 

{N 

Na 

Lo 

4n 

..um:~ 

m:.m=o: 

vomoaogm 

AU 

oovoopo 

Lm>vz

o

m 

NH 

Lo 

Fevacmvwmea 

Ex 

m.HA 

Ex 

m.H-E 

oon

E 

ooc-E

o 

m 

app-Eo.mauuo 

vouoopu 

o~ 

Logan 

Lo 

appasgza 

cocoa,“ 

Apnoea 

cc. 

=E=_au 

:uuw 

:_ 

ammo 

umgox 

vow—omo 

ow: 

vguo 

ocvuoaoggsm 

.N~ 

—u_a:w»og 

voopk 

.m—

N 

Pepgumsu:_ 

Lo 

_ovugwEEoo 

n 

Eovuao.LL_ 

AHV 

E; 

m._

A

m 

pucoouuegumz

m 

E. 

m.~

-

E 
oom

m

E 
oom

-

E 
om

. 

.zpnaam 

Leos: 

epnnuon 

oH

E 
on

u

E
0 

Eng» 

Losuoo 

.N_ 

Ewu_ 

be 

om: 

Loan: 

wuuwgam 

.oH 

,Exocxca 

Lo 

«EuoouLoczov 

»_ 

Apzc 

ogoum

.

m 

oo_

-

H 

AvceguoE 

«Lonmcaguo 

Ewan: 

wuuugam 

o» 

hurE_xoLa 

.N~ 

G 

oooé

- 

Ho— 

o_ 

ooo 

m
. 

oom

H 

AHV

E 
o.m

A 

m~ 

ooo 

mA

.

m

E 
o.m

-

E 
m
u 

ammo 

«mgox 

En 

coauwouu 

=o_uupanom 

.omfi

m

E 
m.“

-

E
o

o 

N 

E; 

m
A 

mpnqh 

Loan: 

cu 

:anoo 

noqEamu 

.-

H 

oH 

E; 

m
- 

Ex 

m.~

m 

6 

.5. 

m;

-

E 
can

2 

39...:

2 

on

E 
oom

-

E 
om 

e 

:3 

2.2.5.5 

ON 

CV 

Eco

n 

EC 

A: 

Hpvm 

ovumoEoo 

Nu—EzEEoo

m 

»a_o 

“EoxEE 

Lo 

ace—vegozzoo 

.EcumExou 

u. 

APEO 

mgoum. 

»

. 

Fargo 

amen 

annex. 

Apaasm 

Loan: 

apnoea; 

cu 

»u_E+xoLa 

.um— 

on

E 
pvom 

o— 

.auo 

.mua 

FU(a:_ 

zom 

A<~wzmhon

n

u 

zo-<¢u~x 

u»_muuuo 

«on 

4<~hzuhom

u

n

~

~



SYNOPSIS 

Gore Bay Airport SITE N0: T-97 SITE NAME: 

Domestic waste (mostTy paper) from the airport was disposed 
at this site between 1948 and 1955. The site covers an area 
of about 20 m x 15 m and the waste is about 0.3 m thick. It 

was operated as an open dump with occasional cover. When 
ordered to cTose, the site was buTTdozed and covered with 
about 0.3 m of $011. The site is now overgrown with bushes 
and trees. 
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SITE EVALUATION FORM
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SYNOPSIS 

SITE NAME: Township of Gioucester Landfiii SITE NO: T-98 

The site is quite Targe (600 m x 600 m) and is Iocated 
immediately south of Ottawa Internationai Airport. Very 

I 

Targe voiumes of domestic wastes were dumped at the site. 
I A smaii portion of the site was used for disposai of high 

concern chemicai wastes and pesticides under the direction 
of the Federa] Government for much of the disposai period. 
The site was ciosed in 1979, and is currentiy studied and 

monitored extensiveiy by the Nationai HydrOTOgy Research 
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SY OPSIS 

SITE NAME: Oshawa Harbour SITE NO: T—99 

This site was not visited as it is presently being studied 
by EPS/Ontario. Refuse from the General Motors plant (e g. 

scrap metal, cans, paper, wood, cinder ash) and small am0unts 
of paint and solvents were disposed in a swampy area in the 
1950's. The lands are owned by Transport Canada. Some of 
the waste has been removed in the construction of a third 
recreational berthing area. The remainder of the site now 
serves as a parking lot. A water, sediment and core 
sampling program is being undertaken to ascertain if the 
landfill is releasing contaminants to the adjacent marina 
basina 
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~~ SYNOPSIS 

~~ ~ T-lOO SITE NAME: Toronto Internationa] Airport SITE NO: 

~~
~

~ 

Rubble, wood, brush, domestic garbage, oii drums and oi]— 

soaked rags are reported to have been disposed of at this 

site. It was operated as an open dump with burning between 

1965 and 1980 by various airport operations. The site is 

aiong the bank 1eading down to the fiood plain of Spring 
Creek. It is about 45 m x 30 m in size, based on fieid 
observations. Because of the terrain, waste may be as thick 

as 4.5 m. A cover of ciay soii has been appiied to the ~~
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SYNOPSIS 

SITE NAME: London Airport SITE NO: T-101 

In the 1950's and 1960's, paper waste from the terminal 
buiIdings and kitchen waste from two dweIIings was burned 

periodicaIIy moved. When garbage pickup was instituted 
about 1970, the practice was haTted. The area was IeveTIed 

'by buTIdozers. Ash and Cinders under a thin Tayer of top- 
‘soiI indicate a site area of about 15m x 15m. The site

i 

i 

I within a screened encIosure. The 2.5m x 2.5m encIosure was 

is overgrown with grasses and weeds. 
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SYNOPSIS 

SITE NAME: London Airport SITE NO: T—lOZ

I

I 

' Because of the age of this site, there is iittie record of 
the size, iocation and operating detaiis. The Canadian Air 

fill 
Force is beiieved to have incinerated domestic garbage and 

1‘ disposed of it at this iocation. Upon their departure from 

I 
the airport in 1957, surpius equipment (bath tubs, sinks, 
furniture, etc.) and construction rubbie were disposed. 
Construction rubbie continues to be disposed in this iocation 

I or genera] vicinity by the airport. The iocation has aiso 
_been used as a fire training area where waste oi1 was burned.

I 
is
I 

Cover has been appiied and 
(I 

the area is grassed over. 
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~ leachate migration from the site. 
< ‘*> ,lfit-‘q. » 

SYNOPSIS 

SITE NAME: Rideau Canal (Smiths Falls) SITE NO: P-103 

The site is at Old Slys Lock Station bounded by Carthage 
Street to the west, the CPR to the east, the Rideau Canal to 

the north and the Rideau River to the south. It occupies an 

area of 0.9 ha. Wastes are estimated to be 3.0m - 3.5m thick. 
The Town of Smiths Falls used the site as an open dump for 
domestic garbage year-round from 1961 to 1966, and winters 
only from 1966 to 1969. It was Tater used as a snow dump. 
In Spring 1982, the dumping licence was cancelled and the 
site was landscaped. Local discoloration of water in the 
Rideau River at the southeast end of the site suggests 
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SYNOPSIS ~
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~ 
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I. 
SITE NAME: BeausoTeiT Island SITE NO: P-104 

The site was operated by Georgian Bay IsTands NationaT Parks 

"I staff between 1955 and 1975. The waste was primariTy domestic 
garbage (food waste) generated by two 'Y' camps operating on 

“I the isTand for three months of the year. The waste was burned 
on site in an incinerator then dumped and buried. Because 

I burning was often incompTete, probTems were experienced with 
raccoons. Upon cTosing, the garbage was compacted with a 

a. 
tracked yehicTe and covered over with grave] and sand.’ The 

i site is now covered with brush cuttings and stumps. 
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SYNOPSIS

i WMWWM > C“ airfiff‘“? iii-5: 

SITE NAME: Point PeTée Nationai Park SITE NO: P—105 

Concrete rubbie from 300 demoTished residences, dry refuse 

and incinerator residue was disposed here by park staff and 

some 10ca1 farmers in the period from 1960 to 1965. The site 

measures 90 m x 25 m and the waste thickness is 0.6 m — 1.0 m. 

A poTicy change cTosed the incineratOr and TocaT garbage 

pick-up was instituted. The site was closed by covering 
with sand fiTT and preventing access. It is now densely 

ovengrown with trees and weeds. 
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SYNOPSIS 

SITE NAME: Joyceviiie CorrectionaT Institute SITE NO: 5-106 

The site is measures about 45 m by 15 m. Paper, scrap meta], 

refuse and construction debris were disposed here by the 

Institute between 1958 and 1975. The waste is about 4.5 m 

thick. The site was operated as an open dump and probTems 

‘ 

with rats and accidentaT burning were experienced. When 

1 
cTosed, it was covered with about 1 m of sand. 
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SYNOPSIS 

SITE NAME: CNR BeIIeviIIe SITE NO: R-107 

This site was identified as #1066 in the 1979 MOE abandoned 
sites inventory. It was used between 1970 and 1971 by CN 
to dispose of demoiition and construction debris and car 

‘ 

cieanout wastes. On occasion, some residents dumped domestic 
i garbage at the site. The site measures about 45 m x 15 m 

and the waste is about 1 m thick. Upon ciosing, the site 
i‘ was 1eve11ed and 0.3 m - 1.0 m of gravei cover was app1ied. 
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SYNOPSIS 

SITE NAME: CNR BeTTeviTTe SITE N0: R-108 

‘ The site was used between 1971 and 1973 by CN Rai] as an 
open dump for construction debris. For a short time, 01d 

1 furniture and household waste were disposed, probabiy by 
TocaT residents. It is about 110m x 60m in area and the 

VI waste is about 1.5m thick. It was covered over with 0.3 - 

1.0m of mixed soiT. The site is presentiy used a dumping 
‘ 

area for brush and timber.~ 
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SYNOPSIS 

SITE NAME: CNR Niagara Faiis SITE NO: R—109 

The site is iocated on a steep ravine about 250m from the 
Niagara River and is adjacent to Niagara Parkway 1ands. It is 

approximateiy 200m x 60m and was used primariiy for disposai 
of domestic waste, construction materiais, scrap meta] and 
ciean-out wastes (siag, ore, rock) from rai1 cars. Minor 
amounts of oi] and machine shop wastes were aiso disposed in 

this area. It operated as an open dump with burning and 
octasionai cover from about 1962 to 1978. It was ciosed due 

to probiems with fire and was graded 1eve1 with waste rock. 
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SYNOPSIS 

SITE NAME: Former C.F.S. Ramore SITE NO: M-112 

The soTid waste disposaT area at the former CFS Ramore can be 
considered as two dumps. The oer, site M-112, was used by 
the USAF and much equipment is reported to have been buried 
there upon their departure around 1963. It is presumed that 
the same genera] area was used for disposal of mess haTT 
garbage from continuing use of the base by the Canadian 
Forces untiT around 1972. The site measures about 60 m x 60 m. 

Concrete, steeT, reinforcing bar, cabTe, old cars and 01d 
roofing etc. can be observed in the area. Most of the waste 
is covered with sand. 
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SYNOPSIS 

SITE NAME: Former C.F.S. Ramore SITE NO: M-113 

The newer dumping area at the former station, site M-113, was 
used up until 1974 when the station ciosed. It is presumed 
to be a continuation of the site M-112. It is about 150 m x 

90 m in area and is genera11y better covered. Besides mess 
haii waste whiie the site was in operation, waste from the 
ciosing of the site was disposed here. Radar towers, outdated 
equipment and piping MN? cut up with torches and buried. A 
iot of paper waste generated from the ciosing was burned and 
possibiy some waste oi] was dumped. There is sti11 evidence 
in the form of litter from the disposal of domestic garbage. 
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SYNOPSIS 

SITE NAME: MCL 050 (Fort Albany) _ 
SITE NO: M4114 

The station at Fort Albany is now occupied by Ontario Hydro 
under lease from the Province. Hydro makes use of several 
buildings to generate power for the community. One building 
from the station has been moved to the mainland. Two 
remaining buildings, unused by Hydro, have been stripped of 
contents. No waste disposal sites were observed at the time 
of the site inspection. However, a site was later spotted 
from the air, presumed to be the contents of the stripped 

‘ 

buildings. The site appears in 1970 aerial photography but 
ll thére is no local knowledge of it. 
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Mid-Canada Line Radar Sites - Genera] SITE NOS: M—114m118 

The Mid-Canada Line is a series of defence radar stations 
strung across north-centre] Canada that were constructed in 
the iate 1950‘s and became obsoiete and were abandoned by 
the mid 1960's. In Ontario, they stretch from the Manitoba 
border close to the shore of Hudson Bay across to James Bay. 
The fifteen sites in Ontario bear numbers between 415 and 
521 inciusive, an exception being site 050 (Fort Aibany). 

‘The Mid-Canada Line (MCL) sites, aiso known as Doppier 
Detection Stations, consist of main stations with relay fistatidns between. Exampies of the major instaiiations are 
MCL 500 at Winisk and MCL 415 at Cape Henrietta Maria. These 
two sites were among five that were inspected. Aiso 
inspected were MCL 050 at Fort Aibany, MCL 427 and MCL 424. 
Oniy five sites were visited upon instruction by EPS. The 
choice of sites took into consideration that some sites were 
already photographed or visited by MNR. No waste disposai 
sites were identified at MCL 424 and MCL 427.
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SYNOPSIS AND EVALUATION 

SITE NAME: MCL 415 SITE NO: M-IIS 

MCL 415 is a major instaTTation Tocated about 40 km south of 

Cape Henrietta Maria where Hudson Bay and James Bay meet. 

No waste disposai site coq be identified at the time of 

the site inspection aTthough an area immediateTy east of 

the station appeared to have been disturbed. 

FoTTowing the site inspection, EPS received a Tetter from 

Heaith and NeTfare Canada reporting the resuTts of inter- 

viéWs of three famiiies concerning their activities around 

the site. The famiiies advised that twenty 45-gaTTon drums 

were buried approximateiy 200 feet from the Targest buiiding 

at a depth of 8 feet. This was apparentTy done when the 

site was abandoned. They did not know what the drums con— 

tained. 

Because the contents of the drums are unknown, further 
investigation to Tocate and determine the nature of the 

waste is warranted. Though it is possibTe the waste may be 

of high concern, there is Timited risk potentiai because of 

burial and the remoteness of the site.



SYNOPSIS AND EVALUATION 

SITE NAME: MCL 500 (Ninisk) SITE N0: M—118 

Ninisk was a main station in the string of Mid—Canada Line 

radar sites across northern Ontario. It was served by an 

airport (now operated by MTC) and a port on Hudson Bay. The 

Targe compTex of budings have TargeTy been stripped of 

their contents. 

No waste disposaT sites were identified at the time of the 

site inspection. However, one smaTT site was observed from 

the air upon departure, another two were identified foTTowing 

further investigation. 

The site that is known to have been used whiTe the station 

was in operation is in a washed—out area aTong a road to the 

port. The waste is presumed to have been predominantTy 

domestic garbage and refuse. No serious impact is expected 

from such wastes. 

The other two dumps are much cToser to the base.and are 

presumed to be where the contents of the gutted-budings 

were taken. It is unTikeTy that materials of a hazardous 

nature, as found in transformers and capacitors, were disposed 

because such vaTuabTe equipment-was reported to have 
been 

saTvaged. These dumps are not expected to be a hazard. 

Because these three sites do not appear to warrant further 

investigation of potentiaT impacts, the site is cTassified as 

Priority III.



Eight states sign pact 
for Great Lakes cleanup 

Coming close on the heels of a program advocated by the 
Environmental Protection Agency last fall, the states’ plan 

incorporates many of the agency’s suggestions. 

to work together to develop uni- 
form regulations for controlling 

toxic chemical ‘discharges into Lakes 
Michigan, Erie, Huron, Ontario and Su— 
perior. On May 21, the 
governors of "Illinois, 
Michigan, Indiana, Wis- 
consin, Minnesota, 
Ohio, New York and 
Pennsylvania signed an 
agreement that estab- 
lishes a basic founda- 
tion for writing coopera— 
tive 

V 

environmental 
rulesl'The overall plan is 
similar‘ to the compre— 
hensive approach out- 
lined last fall (Chem. 
Eng, Nov. 11, 1985, p. 

37) by the US. Environ- 
mental Protection 
Agency. 
The states’ pact, 

called the Toxic Sub- 
stances Control Agreement, outlines 
six basic principles and more than thir- 
ty joint actions designed to implement 
guidelines. The principles say that re- 
ducing toxic chemical discharges into 
the waterways is the “foremost envi- 
ronmental issue confronting the Great 
Lakes.” There is also a commitment to 
the uniform regulation of the lakes as a 
single ecosystem instead of five differ— 
ent ones. In addition, the states have 
agreed to develop pollution—control 
rules that comply with federal stan- 
dards and guidelines, and with rules 
developed jointly by the US. and 
Canada. 
DATA ARE NEEDED—TO establish effective 
local regulations, state agencies have 
agreed to improve their databases on 
the lakes’ toxic chemicals and their 
effects. 
EPA already has information indicat— 

ing that the lakes contain about 900 
potentially harmful chemicals and 
heavy metals. Mercury, polychlorinat— 

The Great Lakes states have agreed 
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EPA’s Peter Wise 

ed biphenyls, dioxin, alkyl lead, radio— 
nuclides, Zinc, cadmium and various 
pesticides have been detected at about 
60 “toxic hotspots.” And although the 
agency says that chemical and metal, 

concentrations in the 
lakes and rivers that 
empty into the water— 
ways are not heavy 
enough to be “acutely 
toxic to organisms 
[aquatic life] during 
brief exposure,” it con— 
cedes that there is con- 
cern about the potential 
longterm effects of 
small quantities of the 
compounds. EPA be- 
lieves that more infor- 
mation is needed to ef— 
fectively assess the 
problem, and the states, 
under the new pact, 
have agreed to help de 
velop the data. 

As a starting. point 
for state action, the 
Toxic Substances Con- 
trol Agreement has 
been praised by oflicials 
in EPA’s Great Lakes 
National Program Of— 
fice, in Chicago. The 
plan also has received 
favorable reviews from 
chemical-industry rep— 
resentatives, environ- 
mentalists and officials 
in the Great Lakes Ca- 
nadian provinces of On— 
tario and Quebec. 

In the Great Lakes 
strategy it announced 
last year, EPA actually 
introduced the idea of 
treating the lakes as an integrated eco- 
system, and made control of toxic 
chemical discharges the top priority for 
the first time. The agency’s program 
also calls for joint efforts to generate 

CMA‘s Randal Schumacher 

more data on the compounds in the 
lakes. “Everything they’re saying and 
doing is consistent with our five-year 
strategy,” says Peter Wise, director of 
EPA’s Great Lakes National Program 
Office. 
WHAT INDUSTRY SAYS—Randal Schu— 
macher, the public health and chemical 
regulation director of the Chemical 
Manufacturers Assn, is impressed 
with the state agreement’s “holistic 
view.” He adds: “It appears the gover- 
nors are properly looking across state 
lines for remedies to pollution 
problems.” 
A spokesman at Dow Chemical 

agrees that the Great Lakes states 
“have done about as good a job as can 
be done to promote uniformity.” And 
Ronald Barnard, the public affairs 
chairman of the Chemical Industry 
Council of Illinois, says: “The more uni- 
formity we can get [in regulation], the 
easier it will be for companies with 
multi—state operations.” 

Michael J. Donahue, 
the research director at 
the Center for the Great 
Lakes, a nonprofit envi- 
ronmental foundation, 
says that the states’ 
commitment to a better 
database on toxic chemi- 
cals is absolutely essen— 
tial to effective 
regulation. 
Quebec and Ontario, 

meanwhile, are expect— 
ed to adopt the princi- 
ples of the state agree- 
ment. A taskforce that 
includes environmental 
officials from the two 
Canadian provinces and 
regulators from the 

eight Great Lakes states will meet 
throughout the summer to develop a 
memorandum of understanding. The 
pact could be signed as early as Oct. 1. 
“The Canadians have definitely signed

~



other hand, will be tagged at $1,500- 
$2,000. 
Two BETTER THAN ONE—Because they 
are non-contact monitors, IR thermom- 
eters could be ideal for measuring the 
temperature of aluminum during roll— 
ing and extruding operations. 
These measurements are difficult for 

such contact devices as thermocouples 
because the target is constantly mov— 
ing. So manufacturers often must stop 
operations to take spot readings and 
adjust process parameters. 
However, IR devices have their own 

flare-stack monitor. Called the True— 
temp 8200, the instrument sells for 
about $6,000, and can be hooked up to 
an electric pilot that reignites the flare 
the second it goes out. 
POPULAR PORTABLES — Use of portable 
IR devices also has been growing. The 
units are said to be replacing optical py— 
rometers in the steel, glass and ceram— 
ics industries. 

In the petrochemical industry, they 
are being selected to measure the tem— 
perature in pyrolysis furnaces of ethyl— 
ene plants; in oil refineries, they are be— 

electrical signal. 

IR thermometers: How they work. 
An infrared or radiation thermometer is a radiometer that measures 
radiant energy in a defined wave band. Radiation entering an optical 
system is focused on a transducer element or detector. There are a 
variety of transducers, but principally two classes: thermal detectors, 
which produce an electrical signal as they absorb radiation and undergo 
slight temperature changes relative to input variations; and photon 
detectors (photoelectric cells), which directly convert light into an 

The most common thermal detectors are thermopiles and pyroelectric 
devices. Photon detectors can be grouped into two classes: 
photoconductive, which change resistance as a function of temperature, 
and photovoltaic, which produce an electrical output as a function of 
absorbed radiation. Electrical signals produced in the detectors are 
proportional to the radiant power received in the wave band that the 
detector is calibrated to. This then goes to a conditioning circuit that 
boosts the signal level and adjusts emissivity, among other things. 

problems. A major one is aluminum’s 
widely varying emissivity, explains 
Raymond Peacock, Land’s vice-presi- 
dent of engineering. 
The radiation emitted by the same 

metal sample can change as much as 
200%, depending on temperature, com- 
position of the alloy and surface condi— 
tions—e.g., oxidation, roughness. By 
comparison, steel varies only plus or 
minus 5%. 
To solve the emissivity problem, 

Land has been testing a prototype— 
two radiation thermometers in a single 
housing. 
According to Peacock, the new de— 

vice is less affected by changes in emis- 
sivity because it relies on a ratio of 
readings from two IR thermometers. 

Land, however, will be playing catch 
up with Williamson Corp. (Concord, 
Mass), which already has a new $7,000 
“dual wavelength” unit on the market. 
The firm also recently came out with a 

ing used in crude-oil heaters and 
reformer tubes. 
“On balance, portable optical pyrom— 

eters are as accurate as portable IR 
thermometers,” says Land’s Peacock. 
“But optical pyrometers require an op— 
erator’s judgment. They are subjective 
to a certain extent. IR thermometers, 
on the other hand, do not require spe— 
cially trained operators. And they offer 
the ability to automatically record the 
data. Optical pyrometers can’t do that.” 
Land has just come out with a portable 
IR thermometer (Cyclops 52) that sells 
for $2,750. 
Mikron Instrument Co. (Wyckoff, 

N .J .) is working on a portable unit, too, 
and hopes to have it on the market by 
the end of next year. It is being de- 
signed for low—temperature mainte— 
nance applications, such as detecting 
steam leaks, and overheated bearings, 
motors and switch gear. 
The company recently began market— 

ing its Thermo Tracer 6T61, aimed at 
research and quality-control situations. 
The device, which has built in software, 
displays the temperature distribution 
of an object as a live or frozen image in 
shades of gray, or in 64 color hues, each 
representing a different temperature 
as denoted on a color temperature bar— 
chart on the edge of the screen. The 
standard temperature range of the de 
vice is -50°C—2,000°C; sensitivity, 003°C. 
SHOWING THE WAY — While manufactur— 
ers are developing more IR thermom—

V 

eters, efforts are underway to educate 
prospective users. ASTM (Philadelphia) 
recently set up a subcommittee on radi— 
ation thermometers. Its goals: (1) to 
write standards for manufacturers and 
users, that specify the various parame 
ters particular to IR thermometers, 
such as speed of response, target size 
and accuracy; (2) to develop a users’ 
handbook that it hopes to have out in 
two or three years; and (3) to promote 
the use and understanding of these de— 
vices. 

In addition, ASTM recently pub- 
lished a 192-page book, STP 895, enti— 
tled “Applications of Radiation Ther— 
mometry,” edited by J. C. Richmond, 
from the US. National Bureau of Stan- 
dards (Washington, DC), and David 
DeWitt, professor of mechanical engi— 
neering at Purdue University (West La- 
fayette, Ind). 
There are no college or trade courses 

in radiation thermometry. But Pur— 
due’s DeWitt is now raising $50,000 
from equipment manufacturers, trade 
associations and industry groups for a 
four-day course targeted at industry 
people; he hopes to have it ready in the 
spring of 1987. 
To be offered at Purdue, the course 

will teach the principles of radiation 
thermometry, provide experience with 
equipment in a supervised laboratory 
situation, and train the students in cali— 
bration procedures. (For details on how 
to install, set up and verify IR units, see 
Chem. Eng, June 23, p. 103.) 
DeWitt and G. D. N utter, of the Uni- 

versity of Wisconsin (Madison), are 
editing a monograph entitled, “The 
Theory and Practice of Radiation Ther— 
mometry.” Publication by NBS is ex- 
pected this year. 
Richard Zanetti. Contributor: 
McGraw—Hill ‘ World News’ Shota 

Ushio (Tokyo) 
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on already in spirit,” says Bonnie 
Koenig, a Chicago—based staffer with 
the US. Council of Great Lakes Gover- 
nors. “There are some technical ques- 
tions we now need to work on, but we 
don’t anticipate any problems.” 
Koenig explains that Ontario and 

Quebec did not initially sign the Toxic 
Substances Control Agreement be— 
cause it is geared strictly to the US. 
system of regulation. 
EPA’s Wise notes that “our permit— 

ting system is quite a bit different.” 
U.S. permit requirements, he adds, are 
much tougher. A memorandum of un— 
derstanding will include “semantics” 
that can be__used by both regulatory 
systems. " 

States must now develop an agree— 
ment by‘Sept. 1 on-how to coordinate 
control of toxic releases. And they 
must decide by J an. 31 how to establish 
cooperation in hazardous—waste—man— 
agement planning. They must also be- 
gin a study of longterm funding 

sources, with a preliminary report due 
Dec. 31. 
The Dow spokesman stresses that 

the states must spend the rest of the 
19805 building upon the broad, general 
principles they now have agreed on. 
That task, he warns, can be complicat- 
ed and expensive, making the funding 
study one of the more formidable chal- 
lenges. Indeed, EPA has projected that 
resolving the lakes’ toxic chemical 
problems could take another 20 to 30 
years and cost hundreds of millions of 
dollars. 
The US. and Canada, note the regu— 

lators, already have spent at least $7 .6 
billion to construct or upgrade more 
than 1,000 sewage-treatment plants to 
sharply limit phosphorus 
contamination. 
EPA insists that much of the millions 

that must be spent to control PCBs, 
mercury and pesticide “hot spots” will 
have to come from the states, as well as 
Congress. 

Wise says that one of the few signifi— 
cant federal sources currently avail— 
able is the Clean Water Act, which 
provides the Great Lakes states with 
$17.2 million/ yr to monitor water quali- 
ty. The money can also be used to re- 
vise water quality standards. 
The task ahead is challenging, but 

corporate sources, such as the spokes- 
man at Dow, remain confident it can be 
achieved. 
The Dow press officer bases his opti- 

mism on his company’s cooperative reg— 
ulatory relationships with state offi- 
cials in Michigan. “We’ve been involved 
[as a participant in rulemaking] in the 
past, and we expect to be involved in 
the future,” he says. And certainly, he 
notes, if the states remain as fair and 
attentive as they were during the draft— 
ing of the Toxic Substances Control 
Agreement, industry will have few 
complaints. 
Jeff Trewhitt, McGraw—Hill World 

News (Chicago)
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New from Eriez... 
Automatic E-Z TEC 
Metal Detector 

The new E-Z TEC Metal Detector 
from Eriez Magnetics. It's a new 
idea for improved detection of 
ferrous and nonferrous metals. 

Extremely sensitive and 
highly stable. the E-Z TEC metal 
detector operates dependably in 
a wide variety of environments. 

Operating features include 
phase sensitive detection, auto balance, variable reject and 
delay timing, pre—set head balance and frequency, LED 
status indicator lights, integral modular electronics, and both 
self check and fault diagnostic capabilities. 

Available in a variety of sizes — all designed for years 
of continuous service. 

2-1 materials. 
L“ fl .@ 4“. 

52 _ TEC men; urn-saw 

tightly held. 

construction.

fl ERIEZ 
MAGNETICS ® 

With Eriez‘ new RE Permanent 
Magnetic Separators, made with 
Erium® 1000, contaminants that 
might be missed by standard 
magnets are easily trapped and 

,Two New Ways To ProteCt Your Product And Improve Productivity 

SuperStrength RE 
Magnetic Separators 

Now you can apply at least 21/2 times 
the field strength of conventional ceramic 
magnets to separate weakly magnetic or 
very fine iron particles from dry or liquid

~ SuperStrength RE Separators are available as grates, 
traps, rolls and tubes—~in standard, stainless steel or sanitaw 

The variety of styles and sizes makes it easy to design 
them into processing lines. in many cases. existing Eriez 
separators can be retrofitted with SuperStrength magnets. 

Call toll free 1—800-628-1200 Ext. 616. 
To have an Eriez Representative contact you. 

World Authority in Magnetic and Vibratory Applications 
Erie: Magnetics. 39 Magnet Drive, Erie, PA 16514 U SA 814/83379881 Telex 914470 Affiliates: Australia/Brazrl/Canada/Japan/Mexrco/Soulh Alrica/United Kingdom 

Circle 18 For EZ Tec Circle 19 For RE Separators 
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Aerial surveillance 
is upheld in court 

The ruling, which protects the right of federal agencies to 
fly over chemical plants to obtain data, gives rise to 

worries that the information will wind up in a rival camp. 

overnment agencies have won Gfrom the US. Supreme Court 
the right to use aerial surveil- 

lance to ferret out secrets from chemi- 
cal plants and similar far—flung indus— 
trial facilities. But the mid—May court 
ruling leaves intact safeguards that 
companies have set up against such 
spying by their competitors—protec- 
tions that are based primarily on state, 
not federal, law. 

It was Dow Chemical Co. (Midland, 
Mich.) that brought the issue to the Su— 
preme Court, attacking the long-stand— 
ing policy of the US. Environmental 
Protection Agency to use overflights, 
coupled with precision mapping cam- 
eras, to assess both what is coming out 
of smokestacks and to chart what is be— 
ing done at chemical-processing setups. 
The agency has a staff of 50—pilots, 
photographers and mapping special- 
ists—in its Environmental Photograph— 
ic Interpretation Center, and also hires 
private aerial-mapping firms. But not 
until Dow’s objections to such sky 
snoops of its 2,000—acre Midland facility 
did the technique receive serious court 
scrutiny. 
Dow argued that EPA has no author— 

ity from Congress to conduct aerial in- 
vestigations, that even if it did have 
such authority it would be unconstitu— 
tional to exercise it without first get— 
ting a court warrant, and that in any 
circumstances the kind of detailed in— 
formation it was discovering with its 

cameras violated trade—secret laws. 
KEEPING lT SECRET— Although many 
businesses told the Supreme Court that 
they worried about what a green light 
for aerial surveillance would do to their 
own industrial security, it is not sur- 
prising that Dow was the manufactur— 
er that took the lead in objecting to the 
practice. Its management makes spe- 
cial efforts to keep confidential what 
happens at Midland—efforts that cost 
Dow $3.25 million/ yr. 
The company shields the entire pe— 
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rimeter of the facility from public view, 
operates detectors that warn guards of 
any persons who move into restricted 
areas, bans any visitors with cameras, 
and tells its own employees not to take 
any pictures at work. Security officials 
have an arrangement with the state po- 
lice and regulators at nearby airports 
under which they are given details of 
any plane making suspicious over— 
flights; the company tracks down the 
pilot, asks if any photographs have 
been taken, and, if so, insists on devel— 
oping the film itself and turning over 
only those negatives that it believes do 
not disclose company secrets. The com- 
pany backs up the requests with litiga- 
tion against pilots who do not cooper- 
ate. “We don’t let anyone take 
photographs,” insists Dow lawyer Jane 
M. Gootee. 
When it discovered EPA’s aerial sur- 

veillance—begun after the company 
had turned down an agency request for 
a second onsite inspection of the two 
powerplants on the complex—Dow 
won from the US. District Court in De— 
troit an injunction against such probes. 
The US. Court of Appeals in Cincin- 
nati, however, overturned that court 
ruling, and now the Supreme Court has 
agreed with the appellate court. 

All nine of the justices agreed that, 
even though Congress was not explicit 
about it, the lawmakers meant for EPA 
to have available any useful investiga— 
tory technique. “Regulatory or en— 
forcement authority generally carries 
with it all the modes of inquiry and in- 
vestigation traditionally employed or 
useful to execute the authority grant- 
ed,” Chief Justice Warren E. Burger 
noted, adding that “environmental 
standards such as clean air and clean 
water cannot be enforced only in librar- 
ies and laboratories, helpful as those in- 
stitutions may be.” 
No WARRANT NEEDED — And the majority 
found no need for a prior judicial okay 
for overflights. The five justices cou- 

pled their approval of the warrantless 
EPA probe with the approval, in a sepa— 
rate case, of overflights which estab— 
lished that a homeowner in Santa 
Clara, Calif, was growing marijuana in 
his backyard. There is no legal signifi- 
cance, Burger explained, in the fact 
that the California case involved only 
observation with the naked eye and 
that the EPA in its Dow investigation 
used cameras that allowed photo 
graphs taken from 1,200 ft to show 
clearly the configuration of pipes only 
1/2 in. in diameter. In either case, the 
taking of aerial photographs is no 
ferent from the police observing activi— 
ties from a convenient hilltop—not any— 
thing that under the Bill of Rights 
needs a warrant, the Court ruled. 

Its opinion does not give government 
investigators carte blanche to use any 
sort of external spying techniques. The 
okay is only for the use of equipment 
that is generally available commercial- 
ly. The use of “satellite technology” or 
“an electronic device to penetrate walls 
or windows so as to hear and record 
confidential discussions of chemical 
formulae” might well need a court war- 
rant, declared the court. 
On the question of protection of 

trade secrets, the five justices insisted 
that the only protection afforded is 

against competitors’ use of the data un- 
covered. “Governments do not general- 
ly seek to appropriate trade secrets of 
the private sector,” Burger wrote. 
Of course, the primary worry at Dow 

is the possibility of EPA photographs 
falling into the hands of industry rivals. 
Not only is there a possibility of the ma- 
terial inadvertently or surreptitiously 
being given to another chemical manu— 
facturer, but there is a fear that com— 
petitors can get the photographs delib— 
erately and openly by simply 
requesting them under the Freedom of 
Information Act. 
That statute has a specific provision 

for refusing to turn over material that
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