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We are pleased to submit twenty five (25) copies in english 
and fifty (50) copies in french of our report on the Phase 2 
control program for the Indian Reserves of Quebec. 

The conclusions of the study show that many problems are pre­
sent on the sites surveyed. We believe it is important to 
undertake Phase 3 of the federal control program for the 
Kahnawake Reserve sites. As for the Mistassini Reserve, the 
management methods need to be optimized but the sites do not 
present any major environmental problems. 
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the information provided and their assistance during field work. 
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Luc-G. Girouard, P. Eng. M.Eng. 
Head, Environmental Division 
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1.0 Introduction 



1.0 INTRODUCT ION 

The existence of industrial and consumer societies entails the 
production of various types of waste whose elimination is bring­

ing about an increasing number of problems regarding security and 

environment. Many environmental impacts can result from inade­

quate waste management, affecting soils, ground water and the 

ambient air. Consaquently, these nuisances cause a decline in 

the quality of life and at times, occasion an often irreversible 

deterioration of more fragile habitats. There are also health 

hazards and security- problems on the disposal sites which are 

generated, among others, by gas production and fires. When no 

appropriate corrective or compensative measures are applied, 

problems are likely to increase. 

In such a perspective, the' Environmental Protection Service of 

Environment Canada has decided to establish an identification, 
" 

inspection and correction program for environmental nuisances 

associated with disposal sites on federal properties throughout 

Canada. The purpose of this program is to supplement waste mana-

gement water plans developed by the provinces. 

three (3 ) major phases: 

It consists of 

Phase 1: Identification and verification of closed, abandoned or 

active solid waste disposal sites; classification of 
sites according to intervention priority. 

Phase 2 :  Preliminary assessment of existing or potential envi­

ronmental impacts of each sites. 

Phase 3: Detailed inspection of sites and development of correc­

tive measures in order to reduce or eliminate existing 

or potential problems. 
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Phase 1 of this program was carried out in Quebec in 1982 . It 
resulted in the identification and classification of sites accor-

ding to criteria by which present and impending risks for public 
hygiene, public security and environment could be determined. 

The present study is concerned with carrying out Phase 2 of the 

program, which consists of a preliminary assessment of existing, 

or potential environmental impacts of each site, and it deals 

with identified sites located on the Indian reserves of Quebec. 

First are laid out the objectives and the realization phases of 
the project. Then will follow a description and an assessment of 

each site. 

this report. 

Finally, conclusions and recommendations complete 
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2.0 Objectives and 
scope of study 



Q!. 
2.0 O BJECT IVE S AND SCO PE OF STUDY 

This study aims at making an in-depth inspection of each identi­

fied site in order to determine the observable or potential im­

pact on the surrounding area. Its objectives are the following: 

To verify the geographical limits of each waste disposal site 

if it has not been carried out during Phase 1; 

To inspect waste disposal sites and their adjacent lands in 
order to detect any trace of percolation or gas migration; 

To analyze, according to selected parameters, surface waters 

and adjacent land wells (within a 300 m radius of site) in 

order to detect traces of contamination due to the disposal 

site; 

To determine the geological charac teris tics of site, cover 

layer and adjacent lands; 

To determine the hydrogeological characteristics of site and 

adjacent lands; 

To determine the nature and quantities of waste being deposi­
ted at each site; 

To assess leachate and gas concentrations which could be pro­

duced at each site by disposed waste; 

To identify sites in need of further detailed analyses in 

order to confirm the reality of possible probiems. 

LGL 
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For each site, the program must be adapted according to data 
collected during the fir st pha se of site identification and clas­

sification. Furthermore, the mandate limit s the in spection pro­

gram on each site to six (6) drilling s and six (6) water sampling 

stations. 

The study i s  concerned with sites located on the Department of 

Indian and Northern Affair s (D. I.N. A.) in Quebec, which, during 

Pha se 1, had been identified as  pre senting a high ri sk potential 
for hygiene and environment, and which needed an immediate asse s­

sment. These sites are: 

0 2-0 1-0 1 Mi stas sini Reserve 
0 2-0 1-02 Mi sta s sini Re serve 

06-0 1-02 Kahnawake Re serve 

06-0 1-03 Kahnawake Re serve 

06-0 1-05 Kahnawake Re serve 

07-0 1-03 Hanouane Re serve 

A visit at the Manouane Re serve site in Augu st 1983 showed that 

work wa s being done by the D. loN. A. to close the· exi sting site 
and a new si te wa s being opened. Thu s Environment Canada, in 

agreement with the Department of Indian and Northern Affairs, 

then decided to exclude site 07-0 1-03 from the pre sent mandate. 

At the same time, the Band Council of the Kahnawake Re serve had 

a sked expre ssively the two concerned department s to extend the 

Pha se 2 study to two (2) other di sposal site s located on the 

reserve, con sidering the wa ste volume and the site location. The 
reque st ha s been granted and the following site s were added to 

the mandate: 
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06-01-01 

06-01-04 

Kahnawake Reserve 
Kahnawake Reserve 

Consequently, this study deals with seven (7) was te disposal 

sites on two (2) Indian Reserves (1tistassini and Kahnawake). The 

location of each site is shown on figures 1 and 2. 

5 .  



L OC AT I ON OF S ITES 

M IST ASS IN I RESERVE 

SOURCE: T op ographical Map 

3 2-1/ 5 ,  1 9 6 7  

1 : 5 0, 0 0 0  

F IGURE : I 
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SOURCE: 

FIGURE:II 

L OC ATI ON OF SITES 

K A HN A W AKE  RESERVE 

Top ographical Map 

3 2 -H/ 5, 1 9 7 1 

1 : 5 0 , 0 0 0  

7. 



3.0 Description 
of each realisation 

phase of the project 



3.0 DESCR IPT I ON OF EACH REA L IZAT I ON PHASE OF THE PR OJECT 

The methodology used in carrying out this study consists of three 
(3) steps: collection of existing data and preparation of sur-

veys, on-site surveys and finally, analysis and interpretation. 
The work has been spread over an 8�month period, from July 1983 

to March 1984. 

3. 1  Collection of Existing Data and Preparation of Surveys 

The first step consisted in revising data collected in 

1982 ' (1) at the time of the inventory and classifica-

tion of the studied si tes. Later, contacts were made by 
telephone in each reserve in order to obtain approval for 

access to the various sites and authorization to carry out 

drilling and sampling work. 

It was decided, for this step, to keep an inspection sheet 

for each site containing data from the previous inventory 

as well as from the considered survey program. The inspec­

tion sheet, which has been revised by Environment Canada, 
includes six (6) different sections: 

1- General Information 

2. Physical Characteristics of Si te 

3. Waste Disposal 
4. Analysis Results 

5. Impact on the Environment 

6. Recommendations 

(1) �tude des sites de disposition de dechets solides sur les terres 
federales au Quebec, Environment Canada, Quebec Region, prepared 
by Lalonde, Girouard, Letendre & Ass. Ltd, November 1982. 
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An example of a data sheet is to be found in the appendix. 
The decision to fill out one inspection form per site was 

taken in order to gather data on a common basis, which 

could eventually be used as a detailed file of each site. 

3.2 On-site Surveys 

The land surveys have been executed over a 4 month period 

between September and December 1983. They usually consis­
ted of three (3) steps: a first visit of the land to locate 

drilling and determine restraints, the drilling program as 

such (including the determination of water wells, permeabi­

lity tests and surveying) and the water and gas sampling 

program. Normally, these steps should have been carried 

out consecutively and separately, but due to restraints on 

site, they sometimes have been realized concurrently. For 

example, all surveys of the Mistassini sites have been 

realized on' the same trip� the reserve being relatively 

far. In other cases, several visits of the same site have 

been necessary in order to complete the survey program 

(lack of water in wells, work authorization delayed, addi­

tional information, repeat of sampling because of aberrant 

results, etc). The following paragraphs will describe the 

various components of the land survey program. 

3.2.1 Location of Drillings 

The location of the necessary drillings for soil and 

water table characterization and sampling was deter­
mined after a first visit to the site, during which 

data was collected on observable charactersitics of 
the surface of sites. 
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After having estimated the maximum slope of the ori­

ginal land and the probable direction of the ground 

water flow, the methodology used called for the 

location of four (4) boreholes per site, distributed 

in the following manner: 

one (1) borehole upstream from the disposal site 

according to the predetermined direc tion of the 

water table flow; 

two (2 ) boreholes downstream from the site, these 

three (3 ) holes forming a triangle; 

one (1) borehole on the site. 

According to the importance of the si te and the 

local conditions, additional drillings have been 

located. Also, because of some physical restraints, 

it has been necessary to modify the original pattern 

and number of drillings; among these restraints are 

fences, deep ditches, inaccessibility due to topo­

graphic features, existing woods and rock outcrops. 

3 . 2 . 2  Drilling Methodology 

All drillings were executed with a C.M.E. 55 rotary 

drill, equipped with an hydraulic head and mounted 

on a truck, from the Succession Forage George Down­

ing �td. company in Calumet, Quebec. The holes have 

been drilled by means of a 12.7 cm (5 in.) outer 

diameter conventional helicoidal auger, equipped 

with a toothed tungsten bit. This combined to the 

power of the drill made it possible to go throught 

the cobbles and blocks that could be present. 
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However, in cases where the. hole would close again 
after taking out the auger, a 15. 2 cm (6 in.) outer 

diameter hollowed mechanical auger was used in order 
to set up the piezometer. 

When drilling through waste, it had been decided to 

drill to the bottom of the site if the water table 

was located in the deposited refuse and to 2 to 3 

meters under the water table if it was located 

underneath the site. It was understood that no 

boreholes would enter into the bedrock. 

Other drillings located outside the waste disposal 

area were supposed to reach a depth of 2 or 3 meters 

under the high water table. However, determining 

the depth of the various soil and waste layers 

during the drilling and assessing the water level 

were only approximative; it was difficult to be 

accurate because of the delay occurring during the 

rise of the material along the thread of the auger. 

This delay increased as the drilling deepened. 

Because of the inaccuracy of the water table level 
assessment during the drilling, the deepness of 

surveys has been, in practice, of 1 to 7 meters 

underneath the waste (for table under sites) and of 

0.5 to 5 meters under the water table (for drilling 

outside sites) instead of the 2 or 3 planned meters. 

At the time of drillings, the description of the 

various materials bought to the surface by the auger 

was recorded. Af t�rwards, a piezometer consi sting 
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of a P.V. C. tube perforated with lateral clefts and 

filled with fibre glass was installed in the hole 

once the high water table was reached·. The piezome­

ter was later used for the high water table level 

survey and for water sample taking. The advantage 
of such an installation is that it later constitutes 

a permanent network of measuring points in order to 

insure on environmental follow-up of the site. 

The operation of setting up the piezometers was 

realized with great care; ultimately, the quality of 

water samples depends on it. Hence, each piezometer 

was installed, with its tubing up to the surface of 
the ground. A calibrated layer of sand, approxima-

tely 1 meter high, was disposed all around the 
piezometer in order to prevent clogging by fine 

particles in the soil. To avoid contamination of 
water in the piezometer by surface runoff water, it 

was sealed with two plugs of bentonite, one over the 

piezometer and another on the surface of the land. 

The filling matter between the two bentonite plugs 
came from the soil recovered from the boreholes. On 

the surface, the P.V.C. tube was closed by a plug 

and was further protected by a 0.9 m-long steel pipe 

fitted with a bolted-on steel cover. After the 
setting up was completed, we generally waited at 

least 1 or 2 days before any water sampling or 
permeability test was made so that the water level 

could stabilize. Water level surveys were regularly 

made in the piezometers; the survey IS resul ts are 

presented in the reference file. 
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iNSTALLATION TYPE D'UN PIEZOMETRE' 
TYPICAL INSTALLATION OF THE PIEZOMETER 
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The stratigraphic description of materials found in 
the boreholes, the water levels surveyed in the 

piezometers, the permeability test resul ts and the 

piezometer setting up sketches are all summarized in 

the boreholes reports presented in appendix. 

3 . 2.3 Permeability Tests 

Permeability tests were conducted in the piezometers 

after the water level had stabilized. 

These tests are of the same type as the "Lefranc" 

test. The method is described in the "Bulletin de 

Liaison du Laboratoire des Ponts et Chaussees - Spe­

cial Hydraulique des Sols - Avril 1970". The test 

consisted in determining the coefficient of permea­

bility "k" of the soil around a zone of permeable 

material (calibrated sand) which was placed around 

the perforated P.V.C. tube. The method of the down-

ward variable water level was used. After having 

risen . the water level in the piezometer tubing, 

taking into account the limits of water heads al­

lowed, the water level variation in the tube was 

measured according to time. This measure allowed to 

calculate, by means of 
charts, the coef·ficient 

detailed ·calculation of 

appropriate formulas and 

of permeability. The 

the various permeability 

test can be found in the file of each site, which 

were handed over to Environment Canada. 
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Using the various test results, the mean permeabili­
ty of the soil was established for each studied 

site. This mean permeability was then used to 

determine the water flow velocity in the ground. 

II should be noted that the water injection for the 

permeability tests was always done after the water 

was sampled, in order not to dilute the water. 

3. 2. 4 Location of Water Sampling Stations 

The water sampling program was concerned with surfa­

ce and ground water. The ground water came from the 

piezometer set up on each site. 

For surface water, it was first planned that samples 
would be taken from several points, analyzed on site 

by means of a Hack DR-EL portable laboratory and a 

pH meter, and then the more relevant points would be 

selected for laboratory analysis purposes. In prac­

tice though, the low. number of surface sampling 

stations available and the inaccuracy of this type 

of on-site equipment have prevented us from selec­

ting any stations. The portable laboratory analysis 
have been made anyway and all collected samples have 

been sent to the laboratory for detailed analyses. 

The on-site analyses were for pH, alkalinity, con­

ductivity, hardness, chloride and sulphates. 
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3. 2.5 Water Sampling 

Surface water samplings have been made for all sta­

tions directly over the bank with sampling bottles. 

As most surface waters were shallow marshes or pud­

dles, this sampling method was selected to prevent a 

possible water contamination by the field team while 

moving to the center of the surface water. 

For ground water, it was at first mechanically 

extracted from the piezometer tubes by means of a 

vacuum pump connected on one part to a portable 

generator and the other part, to a l-liter erlen­

meyer. Water was collected by a 1-cm inner diameter 

semi-stiff Tygon pipe, directly connected to the 

erlenmeyer. When the pump is operating, a vacuum is 

created in the system and the liquid is introduced 
in the semi-stiff pipe and then into the vial. In 

theory, it is possible to obtain a perfect vacuum 

down to a 10 m-depth. Consequently, for depths 

reading more than 10 m, the water coming up in the 

pipe cannot re�ch the surface anymore. This system 

was used on the Mistassini Reserve sites but later 

on, it was abandoned and replaced by a manual system 

consisting of a 0.5 m long, 2.5 cm diameter copper 

tube, sealed at one end and connected to a rope at 

the other end. This tube was simply thrown down the 

piezometric tube where it would fill up. This basic 

procedure was the most efficient one. Easy to use, 
light and not cumbersome, this mechanism allowed for 

sampling in all piezometers where water had gathe­

red, and at any required depth. 

LGL 
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All collected samples were kept in bottles provided 
on one hand by the Captain Bernier Laboratory (Envi-

ronment Canada) of Longueuil and on the other hand, 

by Eco-Recherches Inc. of Pointe-Claire. The first 

laboratory required a water volume of one (1) liter 

and Eco-Recherches Inc. required four (4) liters. 

It is to be noted that some ground water stations 

(piezometers) contained less water than required so 

sampling had to be done several times. 

The water samples collected for chemical analyses 
required the addition of preservatives. Hence, the 

bottles which would serve to determine the chemical 
oxygen demand (COD), the total kjeldhal nitrogen 

(TKN) , the presence of phosphates (P04), nitrate 

(N03) and ammonia (NH3) required the addition of 

1 ml of concentrated sulfuric acid (H2S04); to 

determine the presence,of calcium (Ca) and magnesium 

(Mg), it required the addition of 1 ml concentrated 

nitric acid (HN03 ); and to detect the total 

organic carbon (T OC), two (2 ) drops of chloridric 
acid 1:1 (HCL) were .added. Finally, the following 

determinations did not require any preservatives: 

dissolved solids (OS), nitrites (N02) and redox 

potential. The samples collected for toxicological 

analyses did not require any preservatives. 

All collected samples were kept in iceboxes until, 

the same day, they were forwarded to the two labora­

tories. 
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Finally, it can be mentioned that because it is a 

preliminary assessment, a single sample per station 

was to be collected for laboratory analysis. How­

ever, considering that some first analysis results 

were aberrant because of sampling or laboratory 

errors, it was decided with the laboratory to take 

some of the samples again for analysis 

The installation of permanent sampling 

(piezometers) has permitted the conduct 

analyses as required. 

3. 2.6 Gas Sampling 

purposes. 

stations 

of the 

The first step called for the on-site determination 

of carbon monoxide and dioxide contents on each site 

by means of a "Gastec" gas detection system. This 

on-site apparatus is in fact a small pump which 
sucks the ambiant air and gives an immediate reading 

of its content on a detection tube. The scale used 

here for detecting C O  and C02 gases was of 50 to 

1 000 ppm for the CO  and 300 to 5 000 ppm for the 

C02. 

A second step consisted in putting in evidence the 

presence of methane in the air. It coul not be 

detected with the Gastec apparatus. An explosime­

ter was used instead to determine the percentage of 

combustible gas contained in the ambient air; these 

readings were systematically taken during all dril­
lings. The explosimeter used, a model 2-A from MSA, 

gives readings from 0 to 100% of LEL (Lower Explosi­

ve Limits) with a precision of + 5%. 
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The third and last step of thi s gas sampling, con­
ducted only when the pre sence of gas wa s detected 

during the fir st two step s, con si sted in taking 
specific quantitie s of gas into appropriate bag s for 

a scanning analy si s, by the laboratory, of gase s 

present. 

The gas sampling station s'were selected in a sen si­

ble manner directly on site after a detailed in spec­
tion of the area. Therefore, the se station s have 

been selected according to their protection against 

the wind, in order to avoid any interference. It is 

to be noted that thi s type of gas survey is highly 

inaccurate. They are valid mostly for security 

rea sons (for example: pre sence of inflammable ga se s  

exiting from boreholes) but are not very repre senta­

tive of the surroundings. 

3.2.7 Topographic Survey 

The topographic survey s included soil elevation sur­
vey s at borehole s and at suface water sampling loca­

tions. Water level survey s in the piezometric tube s 

were al so taken; by relating them to surface eleva­

tion s, it wa s possible to know the high water table 

elevation. All collected level s were recorded on 

the data sheet s and equipotential line s (line s of 

same water level) were drawn on site sketche s. 

All elevation s were related to an arbitrary bench 

mark, identified on each site sketch. However, the 

elevation of the top of each piezometer protection 
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Q� 
tube being noted on each borehole report, it wa s 
possible to conduct other water level survey s and to 

correlate them to thi s elevation without going back 

to the arbitrary bench mark. 

The positionning of boreholes wa s made approximate­

ly, on site, by u sing identifiable landmarks on 

aerial photographie s, when available. 

3. 3 Analy si s and Interpretation 

Thi s step includes analy se s of collected sample s, calcula­

tion s, data synthesi s and finally, re sult interpretation. 

3. 3. 1  Phy sicochemical Analyse s 

Thi s study aim s, among other goal s, at determining 

the influence of wa ste dispo sal site s on the' sur­

rounding area. By analyzing surface and ground 

water and water from wells on adjacent land s, it 

becomes po ssible to detect traces of contamination 

due to landfill site s. 

A total of seventeen (17) parameter s were selected 

in order to asse s s if the site s could be re spon sible 

for an organic or inorganic contamination of surface 

and ground water, without specifying the nature of 

the contamination however. The analyzed parameter s, 

pre sented in Table 1, were selected to be repre sen­

tative of the environment, ba sed on the information 

collected during Pha se 1 of the asse ssment program. 

20. 
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Analys e s  of water samples have been spread over six 

(6) different periods in time , which correspond to 

the surveying days : 

1- October 13 , 1983 

2 .  October 21,  1983 

3 .  October 2 8 ,  1983 

4. November 2 2 ,  1983 

5. November 2 3 , 1983 

6 .  December 2 2 ,  1983 

It is important to take no te of these periods becau­

s e  it was frequent to sample the stations at di ffe-

rent times for the same s i t e .  Unfortunately , spe-

c ially for ground wat er ,  it  was impos sible to stan­

dardize the surveys because the s tab ilization of  

water in  the boreholes was no t simul taneous in all 

s tations . 

The analyses  have been conduc ted at the Eco-Recher­

che s  Inc . laboratories in Pointe-Claire , accord ing 

t o  the methods presented in Table 1 .  

LGL 
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TABLE 1 

Water Analysis Methods 

pH and alkalini ty: EPA 1 97 9 ,  Me thod 3 10 , 1 ,  storet 
No . 0041 0 

Hardness  EPA 1 97 9 ,  Method 1 3 0 , 2 ,  storet 
No . 00900 

Chloride EPA 1 97 7 ,  Me thod 3 25 , 3 ,  storet 
No . 00940 

Conductivity Standard Me thods 14th Ed ition, 
1 97 5 ,  page 71 

Sulphate Methods for chemical analyses of 
water and was tes E PA 1 979  

Phosphate Standard Me thods 14th Ed ition , 
1 9 7 5 ,  page 475 

Ni trite EPA 197 9 ,  Method 3 54 , 1 ,  storet 
No . 0061 5 

Ni trate S t andard Me thods 14th Ed ition, 
1 97 5 ,  page 422 

Redox potential ASTM designation:  D-1498-76 

Dis solved solids EPA 1 97 9 ,  Method 1 6 0 , 2 ,  s toret 
No . 00530 

TKN nitrogen Standard Methods 14th Edition , 
1 97 5 ,  page 4 1 0  

COD E PA 1 97 9 ,  Method 41 0 , 4,  storet 
No . 00340 

TOC Direct me thod using a Beckman 
model 9 1 5-B 

NH3 Environment Canada Naquadat 
No . 0750 6 ,  Oc tober 1 980 

Ca and 11g EPA 1 97 9 .  Me thods 2 1 5 , 1  and 
24 2 , 1 ,  storet No . 0091 6 and 
0092 7 
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3 . 3 . 2  Toxicological Analyses 

Toxicologi'cal analyses  have been conducted at the 

Captain Bernier laboratories of the Environmental 

Protection Service ,  Environment Canada , in Lon­

gueui l .  The analyses  are basic toxicity tes ts which 

make it poss ible to detect if water at the dispo sal 

s i te const i tutes a potential risk for the environ-

mente 

The biotests  are conducted wi th living organisms . 

The "Microtox" test uses the Photobacterium phospho­

� , which is a bioluminescent bac teria ; and the 

algae tes t uses the S elenas trum capricornutum,  a 

g reen alga . These are two (2 ) sublethal biotes ts ; 

c onsequently , they indicate the volume of  the sample 

wat er requi red to inhibi t 5 0% o f  the light for the 

luminescent bac teria ,  and 5 0% o f  the growth for the 

g reen algae ( CI50 ) . The resul t of a sublethal bio­

t es t  is expressed in toxic uni ts (100%/ CI50 ) , which 

represent the ratio of  the to taI
" 

volume of  water 

required to inhibit growth or light ( expressed in 

% ) . Therefore , the highe r the number of toxic uni t 

i s , the greater the potential risk of  the water will 

be ; which means a smal ler volume of water will be 

required to "inhibit 50% o f  growth or light . 

Example :  If the algae bio test resul t on a water 

sample is 20  T . U . , then : 

20 T . U .  = tV = 100% = 100% 

required V 5% 
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Therefore , 5% o f  the to tal volume of  water is 

required to inhibit the growth of  the green algae 

population . 

Ac cording to the two biotests  conducted , the poten­

t ial danger to the environment is reached when the 

following limi ts are pas sed: 

B iotest  

Micro tox 

Algae 

No observable 

danger 

< 3 T . U . 

<10 T . U .  

T . U .  = Toxic uni ts 

Po tential 

danger 

> 3 T . U .  

>10 T . U .  

These two indicators suggest the existence of  an 

environmental perturbation of a toxic nature 

( lethal , sublethal or chronic)  but do no t ind icate 

in any way other po tential problems related to the 

eco toxici ty ( for example , problems of mutagenicity,  

eutropi c  po tential , bioaccumulation , presence of  

pathogenic germs , etc . ) .  

3 . 3 . 3  Calculation of the Horizontal Velocity of  Flow 

Once the mean permeabil ity of  the soil at the site 

has been calculated , it can be related to the water 

table level s  surveyed in the piezometer and be used 

to determine the horizontal vel ocity of flow . 
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The water levels surveyed in the piezometers have 

been used to draw the equipo tential lines , which are 

l ines connecting points of the same piezometric 

l evel . These lines can be seen on each site  sketch 

p resented wi thin the date sheets , wi th the corres­

ponding level rat e .  An example of the determination 

of these lines is shown on figure 4 .  

As for the average flow velocity , i t  is calculated 

according to the following fo rmula: 

v = K x i x 315 360 

Sy 

where V = average velocity of horizontal flow 

in m/ year 

K = coefficient of permeabil ity of area 

in cm/s 

i = mean hydraul ic grad ient ( no units ) 
Sy = Speci fic yield ( no uni t s ) 

3 1 5  360 = conversion unit  in m/ year 

The mean hydraul ic gradient is evalua ted from the 

equipotential lines , the Sy ac cord ing to the type of 

material lis ted in Table 2. 
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D E TE RM I NATIO N OF WATE R  TAB L E  CHARAC T E R I S T I C S  

Equipotential Lines 

Direction of 

Underground Flow 

54.7 

Water Tab le 

E levat ion 

... •• •• •• •• Sl).O •• •• 

sa.s 

Hydraulic Gradient L 

55.0 

h/R. 

FiGURE 4 
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Material 

Gravel 

TABLE 2 

S PECIFIC YIELD CAPACITY FOR 

DIFFERENT ACQUIFEROUS DEPOS ITS IN 

SACRAMENTO VALLEY , CALIFORNIA 

( from Pland and al ) 

Sand , sand and gravel , g ravel and sand 

Fine sand , indura ted sand , compac t sand , 
g rey and similar deposits  

Clay and gravel , g ravel and clay , cimented 
gravel and similar depo s i ts 

Clay , sil t ,  sandy clay , effusive rocks 
and similar depo s i t s  

Sy (%) 
25 

20  

10 

5 

3 

�l-
groupe LGl 
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3 . 3 . 4  As sessment of Leachate P roduction Rate 

In a solid was te disposal site , the contaminat ion of 

g round water is produced by the washing of buried 

was te . The produc t of this washing , called leacha­

t e ,  can resul t from three (3 ) si tuations : 

1. By vertical washing , due to rainwater infil tra­

t ion and percolation into the depo si t ;  

2 .  By horizontal was hing , due to the pas sage o f  the 

regional water table ;  

3 .  B y  washing wi th water formed by was te decomposi­

tion wi thin the depo si t .  

From these three mechanisms and their possible 

combination s ,  two major types of was te disposal can 

b e  es tablished . 

A .  The sites which are crossed by the water table 

and thus where it is reasonable to predic t  that 

the second mechanism is involved . 

B .  The sites which are located higher than the 

water table and whe re it is reasonable  to pre­

dict that the second mechanism will  no t be 

involved . 
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In Quebec , water tables are relatively high and we 

can generally expec t to find the first  type of site , 

i . e .  the site which is crossed by the water table .  

Mos t  o f  the s tud ied sites , however , are surface 

depo s i ts , which leads to a local radial flow 

relatively independant from the regional flow . The 

r egional drainage pa ttern, necessary to as sess  the 

leachate produc tion accord ing to mechani sm (2 ) ,  will 

be establish during Phase 3 of the program by means , 

among others , of water level surveys spreaded over 

at leas t one year ( surveys carried out during the 

period of the stud y  are presented in Appendix 3 ) .  

Mechani sm (3 ) ,  water formed by was te decompositio n ,  

can only be defined b y  a specific laborato ry s tudy 

i n  order to determine par ticular charac teris tics of  

the was t e ,  such as i t s  permeability,  i t s  humidity 

c ontent , its  detailed composi tion , etc . 

Neverthel ess , the volume produced by this mechanism 

i s  relatively low compared to the was hing described 

in the other mechanisms . 

The assessment of  the leacha te produc tion rate will 

therefore be based on mechani sm No . 1 and the 

following hypotheses can be put forward : 

the volume of leachate produced by the depo s i t  is 

equal to the volume of rainwater that infiltra­

tes  and percolates through the cover l ayer ; 

the waste  permeability is at least as high as the 

cover material permeability; 
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the was te has reached its water re tention capac i­

ty . 

These are conservative hypo theses and they probably 

lead to maximum. value s .  The leachate produc tion 

rate is therefore very approximative because it is 

based on an es timate of  the coeffic ient of  infil tra­

t ion for each s i t e ,  which in turn , depends on seve­

ral fac tors , including the slope of  the deposi t ,  the 

cover material and the was te permeabilitie s , the 

sur face runoff  and evaporation.  

3. 3.5 S ynthesis  and Interpretation 

All collec ted data and calculation resul ts are 

record ed for each site on separate questionnaires . 

Each drilling is described on a separate sheet show­

ing the stratigraphic profil e ,  the type of soil , the 

l evel of  water table and calculation resul ts . To 

facilitate comprehension and interpretation,  each 

phys icochemical parameter that was analyzed is the 

sub j ect  of a chart representation in the form of a 

histogram of concentrat ions superimposed on sampling 

s tations identified on each si te sketch . Al l this 

information is pre sented in a separate repo rt inclu­

d ing files and ques tionnaires of  each si te . 
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4 . 0  DISPOSAL S ITES 

In this chapter , we are presenting a summary of results collected 

for  each site . 

s ite: 

1 .  Hi story 

The following items wil l  be d iscus sed for each 

2 .  Location and Ac cess 

3 .  Work on Site 

4 .  Physical Characteristics 

5 .  Geological Characteristics 

6 .  Hydrological Characteristics 

7 .  Di sposal Method and Nature of Waste 

8 .  Anal ys i s  Re sults 

a .  Water Quality 

b .  Gas Analyse s  

c .  Leachate Production 

9 .  Summary - Conc lusions 

1 0 .  Recommendations 

In appendix are to be found individual boreholes reports and 

water level surveys for different period s . Complete and detailed 

information is given in another report containing files and ques­

tionnaires of each site . 

LGL 
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4 . 1  Mistassini Reserve - S ite 02-01-01 

1 .  History 

This site used to be the disposal area of the Mi stass ini Re serve ; 

it is located near Lake Mista ssini . It has been closed since 
1975  because of its small size (450 m2 ) .  It was and stil l is 

owned ,by the Re serve Council Band . 

Today , the site is completely covered , and he rbaceous vegetation 

covers part of the site . Metallic remains ar e partially visib l e . 

At the time of  the 1982 inventory of  dispo sal sites located on 

f ed eral properties in Quebec , the site had received an interven­

tion priority 1 f o r  the following reasons : proximity o f  a munici­
pal water supply s ource (1 km) ,  o f  Lake Mistassi.ni (150 m) , of  a 

housing proj ect at less  than 3 00 m from the site and finally the 

s hallowness  of the water table (0 . 5  m) . 

The municipal water supply s ource is in fact the water intake 

pipe located in the lake Mistas sini . 

The houses mentioned in the 1982 invento ry as being less than 

3 00 m from the site are still in the pro j ect phase and not yet 

buil t .  The rating system developed by Environment Canada for the 

clas s ification of  si tes gives the same rating to hous ing and a 

housing pro j ec t .  

2 .  L ocation and Acce s s  

The site is located approximatel y 1 . 5 km from the village , along 

a road join ing the reserve and Route 167 . It s access  was and 

still is free in the absence o f  a gate or fence . A strip  of  land 

about 150 to 2 00 m wid e  with a slight slope divides Lake Mi stas­

s ini and the village road , which follows more or less  parallely 

the lakeshore . The following map presents the site location.  

3 2 .  
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3 .  Work on S i te 

Four ( 4 )  boreholes have been drilled wi th the mechanical auger in 

the inner limits  of the dump . Boreholes reached depths of 4 . 27  

t o  10 . 21 m .  A piezometer was se t up in each one of them . 

Two ( 2 ) ground water samples have been taken in stations located 

within limits of site , one ups tream , the other downstream . 
Because of the deepnes s  of the water table in two borehol es ( #1 

and # 3 ) ,  i t  was impos s ible to sample these s tations wi th the 

vacuum pump brought on the site  ( 1 ) . 

Surface water was charac terized by means of four (4 ) samples 
respec tively taken ups tream and downstream from si te on each of 

the two ( 2 ) creeks running along the was te disposal area . 

The arbitrary bench mark used for surveying co rrespond s to a 

point above a rock which is  lying on the ground besides the elec­

t rical pos t  at the site entrance . 

A site  sketch wi th the location of the work on site is presented 

on the following page .  

4 .  P hysical Characteris tics 

The layers of was t e  and cover material form a 450 m2 plateau , 
about 3 . 0  m higher than the original ground . The top of this 

p lateau is at the same level as the road of the reserve where is 

located the si te entrance .  Two (2 ) small creeks run along each 

s ide of the si te , from north- east  to south-wes t ;  they cross the 

road underneath it and later reach Lake Mi s tassini located at 

about 1 200 m, by crossing an uninhab ited zone wi th a light 

slope . 

(1) This sampling sys t em was later replaced by ano ther me thod for 
subsequent reserves ( see Chapter 3 ) .  
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A pionner vegetation can be found on tbe site , a shrubby stratum 

near the si te and trees all around . Only the site and its  imme­

d iate surround ings had been defo rested to allow was t e  dis po sal . 

5 .  Geological Characteris tics  

The ground consis t s  of  a thick till cover . Thi s ti ll is  mostly 

composed of  sandy s il t resting on sil ty sand wi th traces 0 f 

g ravel to gravelly . No boreholes  have reached the bedrock . 

A permeability test , taken in the piezometer of  borehol e 114 , 

g ives a 7 . 8 x 10-5 cm/ s value for the till , whi ch therefore 

is a material of  l ittle permeabili t y ,  encourag ing sur fac e runo ff 

instead of  infil tration . 

6. Hydrological Characteri s tics 

The d rainage of  the dump flows in a sout h-wes t  direc tion ; the two 

( 2 ) creeks running along each side seem to capt ure par t of  the 

g round water coming from the site . All boreholes have reached 

the water level . During the drill ing of borehole Ill, a perched 

water table was encoun tered . The water level surveys ob tained in 

the piezometers o f  boreholes 111 and 113 are questionabl e ,  been 

noticeably too low compared wi th the local hyd rolog ical environ­

ment . Because of  the very short time between the drillings and 

the water level surveys , it  is  poss ible that the water in the se 

piezometers did no t have time to stab ilize . Consequentl y ,  the 

resul ts of  these surveys have no t been included in the calcula­

tion of  the equi potential lines pre sented in the s i te sketch . 

The se lines show that the ground water flows in a sout h- we st 

d irec tion wi th an averag e horizontal velocity of  30 m/ year . 
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The water in the area has the same flow d irec tio n ,  that is 

toward s Lake Mi s tass ini , located about 200 m from the site . 

Resul ts o f  borehol e  114 indicate that waste is in direc t contac t 

wi th the water table at that place . 

7 .  D isposal Method and Nature of Was t e  

Until 1 97 5 ,  the site was operated b y  dispo sing was te direc tly on 

t he g round in a deforested area . In thi s matter , about 2 m of  

was t e  was accumulated ;  i t  has been covered with a 0 . 3  to  0 . 5  m 

layer of  sand and soil . The was t e  material was composed of  

domest ic was te , construc tion materials and a few bulky ob j ec ts 

( stoves , e tc . ) . 

rain fall . 

8 .  Analysis  Results  

a .  Water Quali ty 

It was occasionally burned , usually before a 

Resul ts of  g round and surface water anal yses are presented on 

t he following page . They ind icate that the ground water is 

v ery hard and highly charged wi th organic matter (high TKN , 

NH3, COD and TOC value s ) , which is typical of leachate usual­

ly found in land fill s i tes . Because a portion o f  the waste 

is  in contac t wi th the water table , an increase in the analy­

zed parameters can be no ted from upstr eam to downstream , 

which represents a south-west direc tion , toward s Lake Mis tas­

sini . 
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ANALYSES 

SAMPLING DATE 

pH 

Alkal inity (mg/ 1 )  

Conduc.tivitY � mhos/em) 

Hardness (mg/l) 

Chloride (mg / 1 )  

S04 (mg / 1 )  

P04 (mg/ 1 )  

N0 2 (mg/1 )  

N03 (mg/ 1 )  

Redox potential 

(mil livo1 t s )  

Dissolved so lids (mg/ 1 ) 

TKN (mg / 1 )  

NH3 (mg / 1 )  

COD (mg / 1 )  

TOC (mg/ 1 )  

Ca (mg / l ) 

Mg (mg/I ) 

BlOTEST 

Algae (toxic units) 

Microtox (toxic units) 

.' Borehole 
• Surface Water 

• N. A .  

Name of s ite� MISTASSlNI 

Site number : 02-01-01 

SURFACE AND GROUND WATER 

ANALYSIS RESULTS 

!. 2 • 4 • 5 

21- 10-83 2 1-10-83 �1-10-83 

8 , .2. 7 , 4  7,4 

250 510  9 0  

320  440 1 74 

230· 460  80  

0,30 <0 , 1  <0 , 1  

1 2  230 6 

- - -
° ,OOE O,OOE 0,00 6  

1 , 76 1,11 0,8 8  

454 476 R 

393 6 70 122 

1,1 2,0 0,63 

0,3 8  0 , 42 0,24 

412 913  23 

58  200 8,7 

4,8 14  12  

- - -

<1 , 1  1 , 1-2,2 < 1 , 1  

1,67 1 , 54 1 , 0 

SAMPLING STATIONS 

• 6 • 7 ! • 8 

21- 10-8_ 21-10-8 21- 10-83 

7,0 7,1 7,0 

7 0  80  100 

138 152 160 

70 90  70  

<0 , 1  <0,1 <0,1 

8 6 7 - - -

0,006 <0,005 0 , 006 

0,84 0 , 49 0 , 5 8  

500 498 492 

359 130 129 

0,42. 0,63 2,4 

0,1 8  0,14 0,25 

1 5  19 23 

7,8 6,9 7 , 5  

12 17 15 - - -

< 1 , 1  <1 , 1  <1 , 1 

<2 <2 <2 

R: Analy sed but rej ec ted by the laboratory 
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Surface water shows a much lower concentration o f  organic 

matter . It respects the guidel ines on the protection of 

aquatic life (Environment Canada , 1980 ) except for TKN and 

NH3 . It should be said though , that the samples taken up­

s tream reveal relatively high contents , which means that 

natural contents are important . Hence ,  the concentrations 

found at s tations 115 and 118 , located downstream , could be 

explained on one hand by the presence of the s i te ( organic 

mat ter) and on the other hand , by the natural contents in the 

area . 

The biote s t s  conducted on the collec ted samples ind icate that 

the water does not present a potential risk for the environ­

ment . 

b .  Gas Analyses 

No Co nor C02 analys e s  were carried out on site . The 

explosimeter did not detect any inflammable gases .  Conside­

r ing the small volume of  buried was t e ,  the fac t  that they 

were often buried before their land fill , the s ite ' s  age 

( closed 9 years ag,o ) and the available surface for gas migra­

t io n ,  we can expect no t to have a no table presence of gas on 

this si te . 

c .  Leachate Production 

Considering the infiltration rate of the rainwater in the 

s ite as equal to the exit  ra te of leachate from was te , only a 

very approximative estimate of the leachate produc tion can be 

g iven . 
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Ac cording to the Canadian Hydrological At las , the lverage 

annual rainfall in the Mi s tassini area is 800 mm. le dump 

area is about 450 m2• Starting from a coefficient of in­

filtration of 0 . 5 which takes into ac count a gentle E )pe and 

a cover layer made of  sand and soil , the annual qua :i ty of  

l eachate produced by  the s i te could be in  the rang' of 200 

m3• Mos t  o f  this leachate is directly captured t rough 

s ur face run-off by the two ad joining creeks , the r Ilaining 

l eachate going by infil tration into the ground water llso in 

contact wi th the creeks . 
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9 .  Summary - Conclusions 

The si te 02-01-01 used to be the dispo sal site for the residents 

o f  the Mis tassini Re serve . A relatively small volume of  waste 

( 6 75 m3 of  domestic waste , construc tion waste , hulks , etc . )  was 

d eposi ted , burned and then covered wi th sand and earth . The site 

was closed 9 years ago and the waste is considerably decomposed . 

The underlying ground is consti tuted of  a thick layer o f  little 

permeable till . A portion o f  the was t e  is direc tly in contac t 

with the water table . The leachate is mostly found in the two 

c reeks bordering the s i te and flowing in a south-west  direc tion 

towards Lake Mis tassini , l ocated about 200 m from the site . 

The analysis of the water quality shows that the surround ing area 

i s  only slightly influenced by the s i te ' s presence . Therefore , 

t his site is no t a problem and does no t require any ac tion to be 

taken on the basis of the analysis re sul ts o"b tained . 

The site has been properly closed except for some remains which 

are par tially visible . Its access thoug h ,  like any closed dis­

posal si te , should be restric ted . 

In the light o f  the collec ted data" thi s site does no t de serve 

anymore its interven tion priority 1, which it has received during 

the 1982 inventory . Phase 3 of the federal control prog ram does 

no t apply for this site . 
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1 0 .  Recommendations 

Even though the s i te does not require immediate at tention , it is 

recommended to make ano ther quality control of the water in order 

to follow the evolution of  the organic charge .  Al so , considering 

the doubtful 1 water level surveys recorded in the boreholes , they 

s hould be taken again and the equipotential lines of the site 

s ke tch should be verified . 

A few recommendations concerning the closing of the dump: first , 

a fence should be erected at the s i te entrance and "No Enter" and 

" No Salvage"  signs should be pos ted ; t he metallic remains should 

be recovered or tran s po rted to an active site . 

Final ly ,  local authorities ' shquld notify Environment Canada 

before carrying out the housing pro j ec t planned in the surround­

ings  of the site . 
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4 . 2 Histassini Reserve - Site 02-01-02 

1 .  History 

Active since 1975 ,  this site is presently used as a waste dispo-

sal area by the Mistassini Reserve's 2 200 residents. 

is owned and operated by the Reserve Band Council. 

The site 

The disposal site is a deforested area where domestic waste, 

metallic hulks, tires, wood, etc. are buried. 

At the time of the 1982 inventory, the · si te had been classified 

as an intervention priority 1 for the following reasons: proxi­

mity of a drinkiug water source (1 km )  and of Lake Mistassini 

( 2 00 m), and the presence of an observable percolation on the 

site. The drinking water source is in fact the water intake pipe 

located in lake Mistassini. 

2 .  L ocation and Access 

The site is located 2 km south-east of the· Mistassini Reserve 

village and 0 . 5  km of the old site (02-01-01 ) .  It can be reached 

by the village road from which it is visible, being about 10 m 

off the road. Lake Mistassini is located about 300 m north-west 

of the si te. There is free access to the si te and no fence to 

limit it. The following map presents the site location. 

3 .  Work on Site 

Only two (2 ) drillings were made on this si te. The borehole III 

is located within the limits of the disposal site while borehole 

112 is located· upstream near the site entrance. The respective 

depths of each drilling are 8 . 53 and 7 . 1 6 m. A piezometer was 

set up in each borehole. 

LGL 
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Ground water could not be sampled in spite of the installation of 

piezometers; the water level had stabilized itself too deep, 

which made it impossible to collect any. 

Three (3) samples were used to charac terize the surface water. 

The first one came from a station located upstream and the two 

others were taken downstream from the site near the road of the 

reserve. 

Surveying was done according to an arbitrary bench mark located 

on the left of the site entrance, which consisted in the bottom 

of a big rock. 

A site sketch with the location of the work on site is presented 

on the following page. 

4 .  Physical Characteristics 

The site occupies a 1 500 m2 surface. The disposal area forms 
a plateau about 2.5 m higher than the original ground, but of the 

same level as Route 167. The' disposal area and the original 

ground are very slightly sloping from north-east towards south­

west. At the lowest point starts a small creek which crosses 

under the road and leaks through an uninhabited forested area 

towards lake Mistassini located 300 m away. Another small stream 

follows the site in its eastern section. 

The si te is surrounded on the north side by arborescent vegeta­

tion; its undergrowth is characterized by the presence of Groen­

land lichen and sphagnum; and on the east side, by a strip of 

gramineous plants followed by original woods. The natural ground 

is relatively marshy and peaty. 
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5. Geological Characteristics 

None of the drillings reached the bedrock. They wen t throught 

granulated material composed of sand and gravel. 

The average value resulting from permeability tests conducted in 

the piezometers is 6.1 x 10-5 cm/ s. However, considering the 

coarse nature of the soil, the validity of the these results are 

questionable. We think that the permeability tests should be 

conducted again , now that a reasonable period of time has gone by 

since the drillings. With the nature of material involved, a 

permeability in the region- of 10-3 cm/s should be expected. 

6. Hy�rological Characteristics 

The drillings have reached the water table, at depths of 

respectively 5.8 and 6.2 m. There does not seem to be any direct 

contact between the waste and the water table. 

The surface is drained by two (2) depressions, one on each side 

of the site·. An outflow source of ground water has been noticed 

at the water sampling station #5. The equipotential lines, which 

were drawn from water level survey results obtained in the bore­

holes and on the site, show that the ground water undernea th the 

disposal area locally flows in a north-west direction. The cal­

culation of the average horizontal velocity of the water gives a 

value in the region of 10 m/year. As this v?lue depends on the 

coefficient of permeability, it is also questionable. In the 

case where new permeability tests would indicate higher pe rmeabi­

lity, the flow velocity would be proportionally as high, conside­

ring the important hydraulic gradient observed at this place. 

The general water flow in the area goes in a south-west direction 

towards lake Mistassini. 

LGL 
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7. Disposal Method and Nature of Waste 

The site was first opened by deforesting the planned area. Then, 

t he disposal began according to the bank method, pouring a 

2 m- thick layer of waste from the access road towards the 

north-east. 

Today, two (2) disposal methods are used. The first one consists 

in pouring the waste along the road of the si te. La ter, the 

waste is partially burned then pushed wi th a loader along the 

slope of the bank. It is thus accumulated in the open un til 

recovered wi th sand and gravel. This recovering operation is 

usually done twice a year. The second method requires the dig­

ging of a trench which is then progressively filled with waste. 

The trench is recovered when i t  is full. The to tal volume of 

waste accumulated in the si te is approximately 3 000 m3 • 

The access to the site is no t ye t restric ted and the site is 

visible from Route 167 which leads to the rese rve. There is no 

wa ter or gas con trol or re ten tion system. 

No problem as such is crea ted by the use of two disposal methods 

( bank and trenches) but the recovering of waste is deficien t, 

specially on the banks ( recovered two times per year). 

Also, waste should no t accumula te on top of the si te for more 

than a day. At the end of each day, it should be disposed wi th 

one method or the o ther and recovered. Waste combus tion is 

dangerous for heal th and security reasons when it is carried out 

in the open as on this si te; therefore, this p rac tice should be 

abandoned. Finally, access to the si te should be limited, a t  

least during da rkness, in order to avoid accidents. 
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8 .  Analyses Results 

a. Water Quality 

Water analysis results are presented on the following page. 

The site being located on sand and gravel and the water being 

at 4 m under the waste, it could be expected to find a rela­

tive contamination of the water table by infiltration through 

the waste ( with an outflow at the north-western station 115) 

or by sur face run-off towards the creek at the east. 

However, analysis results of surface water show that general­

ly, the contents recorded respect the guidelines on the pro­

tection of aquatic life and that the site is not a problem as 

such. This can be said because the results indicate that 

contents do not increase from upstream to . downstream in the 

creek bordering the site. It can also be noticed that, as it 

has been mentioned for site 02 -01-01, the natural contents of 

nitrogen in water found in the undergrowth are superior to 

those deriving from the presence of the site. Consequently, 

these contents are probably part of the reason why such 

values were recorded for the COD at stations #4 and #5. 

b. Gas Analyses 

No gas was detected by the explosimeter. No CO nor C02 
survey was taken with the manual pump. A small gas produc­

tion must be expected because of the limited depth of waste 

in relation to the available migration area that creates an 

almost nil retention of gas in the ground. 
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c .  Leachate P roduction 

The leachate production rate on the s i te can only be calcula­

t ed approximately , the available data being insufficiant and 

uncertain . 

Supposing that the only percolation water supply comes from 

t he infiltration due to rain and that the leacha te production 

rate is equal to the infil tration rat e ,  a volume of  700 m3 

per year can be produced by this s i t e .  The annual mean pre­

c ip i tation averages 800 rom and the surface o f  the s i te is 

1 500 m2 • Taking into accoun t  a gently sloping land and a 

, partial cover of sand and gravel on the site , the coefficient 

o f  infil tration used was 0.6. 

Considering the coarse nature of  the underlying ground , mos t  

o f  this leachate is found gradually during the year in ground 

water ; an overflow source was noted near the road ( s tation 

tl5) .  
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9 .  Summary - Conclusi ons 

The s i te 02-0 1-02 i s  the dis po sal area presently in use in the 

Mistassini Re serve . Since 1 97 5 ,  domestic was t e , metal hulks , 

t ires , wood , e tc . has been depo si ted on the si te by the reserve ' s  

2 200 residents .  The waste is burned in open air and occasional­

ly cover ed , then , i t  i s  buried following the bank and trench 

methods .  To improve the si te ' s  o peration, it is necessary to 

eliminate combust ion,  cover the was t e  daily and finally , to 

c ontrol the access to the s i te which,  for now ,  is free . 

The si te was laid out on sand and gravel . The high water table 

is located about 4 m und erneath the waste . On the eas t  side , a 

creek drain s  par t  o f  the runo ff coming from the si te towards the 

south . Water that becomes contaminated by infil tration through 

t he was t e  is  discharged into the sub j acent high water table 

which , at tha t  plac e ,  flows in a north-west  direc tion wi th a high 

hyd raul ic gradient . 

However , water analysi s  resul ts show tha t g enerally , the contents 

record ed do respec t the guidelines on the pro tec tion of aquatic 

l ife and thus , the si te in itself is  no t a problem . 

In sho r t , the s i te does no t present any imminent environmental 

danger s ( priority 1 ) , as no ted at the time of the inventory , but 

i ts operation should be opt imized . There is no need to proceed 

to phase 3 of the federal control program for thi s si te .  
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Q� 
10. Recommendations 

Permeabili ty test and water level resul ts are questionable and 

they should be red one to verify their val id i ty . There  is reason 

to kee p  a follow-up on water quali t y ,  specially at station 115 ,  

which seems to be an out flow sourc e of  ground water . 

Recommendations on si te managemen t  are the following : 

set-up a fence at the entrance to limit i t s  access ; 

stop the combustion o f  was t e  befo re its burying ; 

bury the was t e  every day and cover it  effic iently . 

LGL 
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4. 3 Kahnawake Reserve - S ite 06-01-01 

1 .  History 

Since 1 96 8 ,  this s i te has been used by the Kahnawake Re serve 

population to dispo se of domestic was te . Known as the "Munic ipal 

Dump" , i t  is presently the only official si te in operation on the 

reserv e .  It i s  owned by the Band Counc il , which has hired a 

permanent guard for the daytime and a pil e  driver operato r .  

About half o f  the area i s  already full and d is po sal i s  now taking 

place in the sout hern par t  o f  the s i te . 

At the time o f  the 1 98 2  inven tory o f  landfill s i tes located on 

federal pro pe r ties  in Quebec , the si te had received an in terven­

tion priority 2 because o f  the presence o f  a quarry filled wi th 

water at 120 m, and of an ac tive private well  at 300 m. Follow­

ing a reques t  by the Mohawk Band Counc il , approved by Environmen t 

Canad a ,  ,the Phase 2 o f  the stud y  program on was t e  dispo sal sites 

located on federal proper ties  was appl ied to thi s s i te at the 

same time as intervention priority 1 s i te s . 

2 .  L ocation and acces s  

The s i  t e  is located a t  the south-western limit of  the village of  

t he reserve , on  the other side  of  Ro ute 138 ,  opp o si te  an aban­

doned quarry , near the interchange of  Ro ute 132 connec ting Cha-
teauguay and the Mercier Bridge . At night , when the guard is 

absent , access to the si te is free because there are no doors at 

the entrance .  The si te location on the reserve is presen ted on 

the following page . 
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3 .  Work on site  

There have been two ( 2 ) boreholes drilled wi th the mechanical 

auger ( see  si te sketch) . No piezometer were set up as the dril­

lings were refused on the bedrock at less than 1 . 4  m deep , before 

reaching the high water table . Two (2 ) o ther drillings were 

t ri ed around borehole #1  but they were refused at depths o f  0 . 6  

m .  

Because the ground wat�r was not reached during drillings , no 

s ampling could be real i zed on the s i t e .  However , the ac tive wel l  

located 3 00 m from the s i t e  was analyzed . Water in the quarry 

l ocated on the other side of  Route 1 3 8  was also  sampled for ana­

lys i s . 

The arbitrary bench mark used for surveying corresponds to a 

point on a large cement block located on the left of the entrance 

dump . 

The work on site is located on the following sketch.  

4 .  Physical Charact eris tics 

The site is a piece of slightly sloping rec tangular land located 

2 or 3 meters lower than the bordering Route 1 3 8 .  It is surroun­

ded by a barrier of shrubby and herbaceous vegetation and a few 

t rees . 

Wes t  of the s i te is a flat area where the rock is out cropping in 

s everal places . It  may be added that this area was once used as 

a drive-in ; the main building has burned down a while ago . About 

1 20 m eas t from the site starts an important  quarry who se ac tivi­

t ies have now ceased ; the difference in level be tween the s i te 

and the water level of the quarry reaches about 20 m.  
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There are house s  along Route 3 about 300 m no rth from the si te 

and a few others north- east from Route 138  ( >  2 50 m) . 

F inally ,  i t  should be mentioned that the site is par tially visi­

ble from Route 132 and comple tely visible from Route 1 3 8 .  

5 .  Geological Characteristics 

The two (2) boreholes  drilled on the si te have reached the bed­

rock at 0 . 9 1  and 1 . 37 m, going only through domes tic was t e . 

The overburden is  generally less than 1 . 5  m and consi s t s  princi­

pally of  fill material . Rock is  outcropping all around the si te . 

I t  is consti tuted of  sedimentary rocks of  the Chazy g roup , which 

are generally good  aquiferous for ground water . These rocks con­

tain mostly stratified shal e and grey limestone . 

6. Hydrological Characteristics 

The high water table was no t reached by borehol es drilled on the 

s i te . The water contaminated by the si te is drained in the stone 

quarry located eas t  on the other side of Route 1 3 8 .  An hyd raul ic 

g radient is created in that direc tion by the quarry , the bottom 

o f  which is  covered wi th water . 

S everal hous e s  along Route 3 have a well . Only two (2)  of the se 

wells are still in use ,  one of which is owned by Mr . Ronald Deer 

and located 3 00 m no rth from the si te . Wa ter is drawn at less 

than 1 1  m dee p .  Based on the available info rmation , the high 

water tabl e should be located between 5 and 1 5  m underneath the 

s ite . 

Because of  their po si tion accord ing to the si te and the quarry , 

t he se wells  should no t be contaminated by the waste . 
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7 .  D isposal Method and Nature of Waste 

The s i te is a disposal area where was te is burned , and ashes and 

a few non-comestible remains are buried . 

The preparation o f  the si te consi sts  in the removal of  a 1- or 

2 -m layer of  sur fac e vegetation and material , which is  then 

pushed on the sides of  the si te where it  forms a scan ty screen on 

the southern and wes tern sides . The side , which occupies a 3 . 25-

hec tare surface ,  is  fenced on the no rth side and along Ro ute 1 3 8  

where the entrance is . A guard in a cab:l,n is on duty during 

daytime . 

The residen t s  of  the reserve depo's i t  at  the center of  the si te 

mostly domestic was te which is burned in the o pen . Thi s  combus­

tion caus e s  odors and smoke which can sometimes affec t the visi­

bility on the adj oining road . The wind also scatters paper s and 

rubbish in the surroundings .  

A small bulldozer d river , permanently on the dump , is used to 

push  ashes and remains at the end of the site and to occasionally 

recover them wi th soil . In the northern part ,  the s i te is " al rea­

dy full and the was te is 2-m thick while in the ac tive southern 

par t ,  burned material is  1-m thick . A shrubby and herbaceous 

vegetation is regenerating on the recovered sec tion . 

S i te operation does no t mee t environmen tal standards . Waste 

c over is deficient and the combus tion in inacceptable from a 

secur i ty and a pollution point o f  view . The si te is well del imi­

ted by vegeta tion and a sec tion o f  fence but thi s fence is too 

l ow to preven t papers from cro ssing over . It ' s  access should be 

c ontroled when no guard is present .  
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8 .  Analysi s  Results  

a .  Wat er Quali ty 

Analysi s  resul ts are presented on the following page .  

Analysi s  resul ts  of  the water in the quarry ,. which drains the 

water table , does no t reveal any contamination. It is to be 

noted however that considering the important volume of water 

found at the bo ttom of  the quarry , the sample is  not repre­

s entative of ground wat er out flowing from site . The wel l  

located north of  the s i te along Route 3 respec ts qual ity 

s tandard s  for drinkable water . Consequen tly , the si  te does 

not appear to present any imminent risk for potable wat er 

quali ty ,  as sampl ing does no t show any contamination induced 

by the site . To ascertain these resul t s , it should be neces­

sary to drill into the rock in order to reach the water 

table . 

b .  Gas Analyses 

Gas concentrations surveyed wi th manual pump were 3 50 p pm for 

the C02 and nil for the co . Al l measures given by the 

explosimeter were negative . 

Considering the small volume of  was te , their combus tion and 

the avail able migration surface , an almos t  nil retention of  

gas  in the ground should be expec ted . 

c .  Leachate P roduction 

An approximative es timate of the leachate produc tion can be 

made by suppos ing that the volume of leachate produced by the 

depo s i t  is equal to the volume of rain which infil trates and 

ercolates throu h it . 58 . 
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Considering the hypotheses presented in sec tion 3 . 3 . 4 , a 

d is posal area of  22  500 m2 , a coefficient o f  infU tration 

of 0 . 5 which takes into account the slope of  the ground , the 

part ial recovering of was t e  and an average annual precipi ta­

t ion of 950  mm, taken from the Canadian Hydrological Atlas , a 

volume of leacha te in the order of 10  000 m3 can be produ-

ced each year by the s i t e .  Mo st  of  thi s leachate probably 

runs wi th a high ver tical gradient und erneath the s i te to 

eventual ly reach the high water table located in the rock . 
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9 .  S ummary - Conclusions 

The si te 06-01 -0 1  has been the "municipal dump" of the Kahnawake 

Reserve for the last 12  years and is  the only one operating 

o ff icial l y .  The waste brought on the si te by the population is 

burned , the pushed in a bank by means 0 f a small bulldozer . 

During daytim e ,  a guard supervises the site . 

The site is established almos t  direcl ty on bed rock . T..Tas t e  re­

mains do no t have any contac t wi th the high water tabl e ,  whi ch 

should be located 5 to 1 5  m dee p .  Ra inwater contaminated by 
c ontac t with the s i te infil trate s through the frac ture netwo rk of  

t he rock down to  the water tabl e where it is diluted and probably 

forwarded towards  the quarry located east , immed iately on the 

o ther side o f  Route 138 . 

No contamination was detec ted by analyse s  o f  the water in the 

quarry and in a drinking water well  located near the site . How­

ever , as  there is a high hydraul ic gradient towards the quarry , 

only boreholes in the rock would allow to find any contamination 

resul ting from the s i te . 

S i te manag ement is  unacceptabl e from an environmen tal point o f  

v iew. , The combus tion o f  the waste provoques air pollution and is 

dangerous ( fires , reduced visibil ity on the adj oining road , 

e tc . ) .  The burned waste is depo si ted on a frac tured rock and 

l eachate canno t be recovered . Furthermore , the cover ing of the 

was te is insufficient ,  specially the final cover , as can, be seen 

in the area al ready filled . The si te is well fenced and del imi­

ted by the earth bank,  but ac cess should be moni to red when the 

guard is absent .  

In short , the intervention prio rity 2 given to the si te at the 

time of the 1 982 inven tory i s  s till val id regard ing immed ia te 

danger ; the site manag emen t ,  however , should be mod ified as soon 
a s  poss ible in ord er to mee t environmen tal standards . 
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1 0. Recommendations 

Taking into, account the uncertainty concerning contamination 

generated by the s i t e ,  was t e  management and the type of  site as 

such , a shor t-term closure  is recommended . If no other site is 

available on the reserve , an environmental impac t should be 

expected ; however , this impac t could be reduced by eliminating 

combus tion in the open by burying the was te and by recovering it 

every day , and by limi ting access to the site . Nevertheles s , a 

middle term solution should be planned and the life of  the si te 

c onsiderably reduced . 

To assess the contamination level of  the water table would neces-

s itate the set t ing up of  piezometers in the rock . In view of  

d rilling cos t s  involved for  such an ins tallation,  a regular moni­

t oring of ac tive wells  could constitute an ac ceptable solution . 
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4 . 4  Kahnawake Reserve - S ite 06-01-02 

1 .  History 

This s i te is  an open dump owned by the Mo rris estate and located 

on the Kahnawake Re serve . I t  appears that the s i te was operated 

by Mr .  Tom Morris from 1 97 5  until his death in 1 981 . Of ficially , 

the site is closed , but between 1 981  and 1 982 , the widow of  Mr . 

Morris would allow was te disposal , wi th no regard for its  con-

t ents , and collected a fee for each load . 

appears to have comple tely ceased . 

Since then , ac tivity 

The site was classified as an intervention priority 1 at the time 

o f  the 1 982 inventory mainly because it is adj acent to a creek , 

t o  a swamp and to the owner ' s  house whose water is supplied by a 

well .  

Since then , the residents have lef t  the house and consequentl y ,  

the well  is no t used anymore . 

2 .  L ocation and Acces s  

The s i te i s  located along the St-Be rnard road about 6 km we s t  

from the village o f  the Kahnawake Re serve . I t  i s  del imited on 

each site by two parallel dirt roads leading to houses  located 

along Lake Saint-Louis , about 2 km from the site . Ac ces to the 

s ite is free and easy by the St-Bernard road . 

presented on the following map . 

Si t e 1 0ca tion is 

6 2 . 

LGL 



63 . 



Q� 
3 .  Work o n  S it e  

Four (4 ) boreholes have been drilled on the border o f  the s i t e  by 

means of a mechanical aug er ( see s i te sketch) . A piezometer was 

s e t  up in each borehole ,  except in borehole #2A .  

Ground water analyses  were  conduc ted on samples from three ( 3  ) 

s tations  with piezometers , one ups tream and the two o thers down­

s tream . Two ( 2 ) s tations were used for surface water sampling , 

the first  one located at the swamp in the nor thern part  of the 

s i t e , and the second one ·in the creek crossing west . No sampling 

of the domestic well was taken because the house located near the 

s ite has been abandoned a year ago and two summer co tages located 

along Lake St-Loui s , downstream from the site , were closed during 

the sampling period . 

The top of a rock , located in front of  Mr s Morris ' hous e ,  south­

eas t from the site , has be'en used as the arbitrary bench mark for 

surveying . 

4 .  Physical Characteris t ics 

Previously,  the site was probably a marshland depre ss ion bounded 

by the three ( 3 )  roads mentioned above . A small creek with a 

very low flow goes through the site  from south to nor th ,  and 

crosses  the roads leading to Lake Saint-Louis .  

The ac tual land consi s ts of a flat area with the same elevat ion 

as the ad j o ining roads . North,  the si te ends in a steep slope 

leading to a swamp located 3 meters lower . The demarcation line 

between the site and the swamp cons ist of a s trip of piled-up 

t ires in the open . The north-east par t  of the original ground is 

relatively flat and low until the Lake St-Louis  surround ing s ,  

where it slightly goes up . 

64.  
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5 .  Geological Characteris tics 

The depth  of boreholes varied between 1 . 68 and 6 . 68 meters .  

Boreholes Ill , tl2A and 112 have reached refusal , probably on the 

b ed rock, at respective depths of 6 . 68 ,  1 . 68 and 5 . 64 m.  

The overburden of  the s i te is  composed of  till  containing local 

granular strata . The composi tion of the till varies from gravel­

ly sand with some silt  to silt wi th traces of sand and gravel . 

Permeabili ty tes t s  conducted in the piezometers resul t in an 

average permeability , for the til l ,  in the region of  1 . 3  x 

1 0-4 cm/ s . Hence , the till adjacent to the site  can be con­

s idered as little permeabl e .  

6 .  Hydrological C haracteris tics 

Sur face water is drained by a creek running on the wes t  side of 

the si te , towards Lake St-Loui s .  

According to the equi po ten tial lines drawn from the water level 

surveys , the ground water flows in a north-wes t  direc tion , al so 

t owards Lake St-Loui s ( see  sketch) . An ho rizontal flow velocity 

in the region of 15 m/year was calculated . 

The high water table was reached in boreholes Ill, 112 and # 3 ,  with 

d epths varying between 3 . 4  and 4 . 1  m .  The no rthern part of  the 

dump is rest ing on a swamp , which seems to be cons ti tuted of a 

perched water table according to water level surveys . 

LGL 
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7 .  D i sposal Me thod and Nature of  Was t e  

This si te contains 2 to  3 m o f  construction was t e ,  tires and 

hulks which have been deposi ted on the surface of the ground and 

partially in a swamp . About a dozen automobile hulks , on the 

sur face or par t ially buried , and about 20 000 t ires depos i ted for 

the greatest par t  in the open,  have been counted . 

I t  appears that filling was carried out wi th the cons truc tion 

was te , first along the St-Bernard road , then gradually towards 

t he north , keeping the same site level . The last step would have 

consis t ed in depo s i ting tires to form a 10 m-wide band direc tly 

in a northern swamp . The difficul t y  to circulate on the non-

recovered tires and the ceasing of  operatiions when the owner 

d ied have probably prevented the extension of the dispo sal area . 

The closing procedure does no t mee t the recognized standards . 

The tires could be buried but experience has shown that they tend 

t o  reappear at the surface after some tim e .  Ot her dis posal 

t echn iques presently available ( s hredding , recycl ing , combus tion 

in cement kilns , e tc . )  are very expensive and the demand for such 

a product very limited . Moreover , the Quebec Government present­

ly advocates a temporary solution consisting of storing the tires 

in separate heaps in order to bet ter control a pos sible fi re . In 

this case , it is  preferable to leave the tires on the site , 

taking the necessary measures against fire on the whole si te , 

instead of moving the problem to ano ther site . 

Cons truc tion was te and automobile wrecks should be taken away or 

at leas t  buried for the former , because of fire and security 

hazard s .  

68 . 
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8 .  Analysi s  Results  

a .  Water Quality 

Chem ical and toxicological water analysi s  resul ts of ground 

and surface water samples are presented on the following 

pag e .  

Chemical analys is  resul ts o f  ground water indicate for all 

s ta t ions , hard water wi th a high calcium concentration . 

Appreciables quanti ties of  nitrogen were  detected in the 

upstream boreho l e  ( high TKN ) . The TKN ind icates which amount 

o f  ammonia and organic ni trogen , both contained in ni troge­

neous organic was t e ,  is  presen t . In the two downstream bore­

holes , the high value obtained for the COD (added to the 

higher level of TOC at station # 2 ) ind icates the presence of 

o rganic and reducing mat ter in the water . Furthermore , the 

nitrate concentrations (N03 ) ob tained for station #2 are 

appreciable , which sugges t s  the disposal of organic matter on 

the s i te ( the nature of it canno t be revealed by the pre sent 

analys e s )  • The calcium level ob tained for borehole 113 i s  

probably too highly estimated and due to an analys i s  or  a 

s ampling mis take . 

Analyses  show that surface water is al so hard , spec ial ly in 

the creek . The no rthern swamp shows high contents for TKN, 

COD and COT ,  ind icating the presence of organic ma tter . 

Conduc tivity values and high sul phate contents in the creek 

could come from the anaerobic decomposi tion of organic mat­

t er .  There is no doubt that surface water is affec ted by the 

d isposal site s ince the NHs , S04 and COD level s exceed 

the quality standard s for aqua tic life of  Environment Canada 

( append ix ) . 

6 9 . 
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ANALYSES 

SAMPLING DATE 

pH 
Alkalinity (mg/l) 

Conductivity (p. mhos /em) 

Hardness (mg/l )  

Chloride (mg/l) 

504 (mg/l) 

P04 (mg/l) 

N02 (mg/l) 

N03 (mg/l)  

Redox potential 

(millivolts) 

Dissolved solids(mg/l) 

TKN (mg/l) 

NH3 (mg/l)  

COD (mg/l) 

TOC (mg/I) · 

Ca (mg/l) 

Mg (mg/l)  

BIOTEST 

Algae (toxic units) 

Microtox ( toxic units) 

• Borehole 
.. Surface Water 

Name of site:. KAHNAWAKE 
Site number : 06-01-02 

SURFACE AND GROUND WATER 

ANALYSTS RESULTS 

SAMPLING STATIONS 

• I e 2 • 2 . 3 • 4 . 5 

�8-10-83 28:-1(}-83 22-1 1':"'8.3 28-10:"'8.3 28-10-8 28-10-8 

6 , 9 7 , 5 7 , 5 7 , 4  7 , 1  7 , 4-
400 290  - 300. 180 400 

�600 500 - 500 450 4 90 

300 300 360 240 310 620 

5 , 20 · 3 , 30 - 0 , 50 0 , 30 0 , 90 

80 130 - 90 200 �300 
- - - - - -

0 , 011 0 , 022 <0,005 0 , 015 <0,005 0,017 
. .  

0 , 84 0 , 84 7 , 00 0 , 40 0,40 0,49 

306 276 - 282  309 313 

858  439 R 407 971 440 

2 , 5 - <0 , 14 3 , 3 15,3 2 , 1  

0 , 35 - <0 , 14 0,18 <0 , 14 <0 , 14 

6 8  142 77 2 7 1  352 27  

15 33 13 75 80 10 

107 16 3 103 900 79 155 
- - 25 , 0  - - -

�,9- 17 , 9 1,1-2 , 2  - 4 , 4-8 , 9  1 , 1-2 , 2  1 , 1-2 , 2  

< 2 < 2  I - <2 < 2  < 2  

R :  Analysed b u t  rej ec ted b y  the l aboratory 
- : N. A.  

-
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Algae tes t  resul ts vary be tween 8 •. 9 and 1 7 . 9  toxic uni ts for 

b oreholes water . There is no reason to think that this water 

represents a po tential danger for the environmen t .  There is 

no apparan t  toxic ity in other stations but it  is  pos sibly 

c oncealed by the hardness of the wat er . Another ecotoxicolo­

gical assessment of  this water should therefore be underta­

ken . 

To sum up , calcium and hardnes s  values are high for all water 

on si te , which ind icates a probable dispo sal of organic mat­

t er . Henc e ,  the pos s ibil i ty of implementing a more complete 

and diversified quali ty control analysi s  program should be 

considered in order to confirm or refute the high values 

obtained for TKN, COD and TOe ( and for" N03 at  station 112 ). 

b .  Gas Analyses 

Gas surveys , taken by means of  a d irec t reading manual pump , 

showed a 400 p pm value for the C02 and a nil value for the 

CO.  Explosimeter analyse s  ( inflammable gases )  indicated 

nothing . 

The fac t that a large part o f  the depo s i t  is  in the open 

prevents  gas retention . Furthermore , the type of was te 

usually disposed on this site ( c ons truc tion material s ,  tires , 

e tc . ) is no t a sour�e of  gas formation by decompos i tion.  

c .  Leachate Production 

A very approximative es timate of the leachate production can 

b e  forwarded by assuming that its  only source comes from rain 

which infil trates through the depos i t .  

70 . 
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Considering a dispo sal area of  20 000 m2 , an average annual 

precipi tation of 950 rom and a coefficient of infiltration of  

0 . 6  which takes into account the flatness  of  the land and the 

non-covered was te , 

10  000 m3 /year can 

a l eachate  production in the region of  

be estimated . This leachate flows 

t owards the nor th-west  in the high water tabl e ,  the swamp and 

the creek . 

7 1 . 



9 .  Summary - C onclusions 

The site 06-01-02 s i te is a small ( about 2 hec tares )  and aban­

doned site owned by the Morris estat e .  For six years , it was 

used to fill a depression along the St-Bernard road , mainly with 

construc tion was t e .  Several automobile hulks can b e  found on the 

s ite and at one end , a noticeably large volume of tire s ( about 

20 000 ) is disposed in an open-ai r  swamp . 

The underlying ground is constitued of little permeable till 

whose depth varies between 2 and 7 meter s .  

towards  Lake St-Loui s . Accord ing t o  resul ts 

The wat e r  flows 

ob tained in the 

p iezometers , an horizontal veloc it y  of the ground water in the 

region of 15 m/year has been calculated . 

The analysis  of surface and ground water quality shows high 

con tents for parameters indicating contamination re sul ting from 

the presence of organic matter . Fur thermore , eco toxic ity tests 

s how that ground wat er constitutes  a potential danger for the 

environment . The s i t e ,  therefore , is causing a no ticeabl e impac t 

on the - environment and pre sents an environmental hazard . 

The closing of the site  is  inadequat e .  The pre sence of construc­

tion waste and tire s  constitutes a pos s ible fire hazard . Al so , 

access to the site should be limited for security reasons and 

because of the quality of its surface wat er . 

In conclus ion , the intervention priority 1 established at the 

t ime of the 1982 inventory is fully jus tified and the site should 

be closely moni tored because of its po tential risk for heal th and 

environment . The third step of  the federal control prog ram should 

be under taken for this site . 

7 2 .  



10 . Recommendations 

High contaminant contents , toxici ty level s and variations between 

s tations and/ or parameters require a verification undertaken with 

Phase 3 of  the federal control program .  Thi s  Phase 3 should 

include the wells  of summer cottages located near Lake St-Loui s .  

I f  the new sampl ing confi rms an exis ting contamination, there is 

good reason for addi tional boreholes and analyses  to identify the 

extent ( surface and deepness)  of this contamination and the 

natural contents of the area.  Of course , it would be important 

to regularly measure the water levels in all piezometers . 

Concerning the closure  procedure of  the site , additional measures 

s hould be taken . Fi rst , construction waste should be recovered 

( or taken away) because they consti tute a fire hazard ; the pre­

s ence of tires would make it  difficul t  to control such an event . 

Vehicules hulks on the site and par tially buried should be moved 

to ano ther site or recycled , specially the oil truck that lies 

half buried in the swamp . The village ' s  firemen should be infor­

med of the nature of the buried was te and �f pos s ible ac ces ses in 

case of fire ; on this las t po int , the site entrance of  the St -

Ber'nard road should be closed by a fence or a cable and the fire 

men should have the key .  Ac cess being difficul t to control for 

pedestrians by the lateral roads , "Danger - Polluted Water" signs 

should be posted near the creek and the swamp . 

As for the tires , the�e is no short-term technical solut ion. For 

now , they should be left on the site and contac t should be made 

wi th pos s ible recycl ing companies . 
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4 . 5  Kahnawake Reserve - S ite 06-01-03 

1 .  His tory 

This disposal site  is owned by Mr . Lewis Beauvais and the Bor­

deaux family . According to the available information , it was 

o perated by Lasalle Re fuse Inc . from 1 97 4  to  1 97 5 , then by Beau­

vais Re fuse Inc . from 1 97 5  and 1 97 8 . Mo stly domestic was t e  was 

unloaded on this s i te wi thout any beforehand contro l ;  furthermo­

re , the was te was direc tly poured into ponds and creeks in order 

to eventuall y  level the ground . 

The site  has no t been used since 1 97 8  following complaints from 

Chateauguay inhabitants , in addition to other exi s ting probl ems 

( inadequate management ,  animals ,  odors , etc . ) .  These complaints 

intensified after a fire occured on site 06-0 1 -04 , which had led 

t o  the theorical closing by the Band Counc il of all sites located 

on the reserve . The wes tern par t  of the site  was o perated from 

1 974 to 1 97 5  and the eastern part from 1 97 4  to  1 97 8 .  

At the time of the 1982  inventory o f  d isposal sites  on federal 

p roperties in Quebec , the site was given an in tervention priority 

1 mainly for the following reason s : pre sence of  ponds and humid 

s oils at its boundaries and proximity ( 5 00 m) of a privat e well . 

S ince the inventory , a drainage ditch , which connec ts surface 

water wi th a creek crossing the site , has been dug along the 

Industrial boul evard . The ditch was dug without the authoriza­

t ion of the site owner and was later filled in the fall of 1 983  

because it prevented access to the site by  cut ting the entrance 

road 5 meters wide . 

74 . 



2 .  L ocation and Access 

The s i te is located in the southern par t  of the Kahnawake Re ser­

ve , along the l imit s  of  the Chateauguay Municipalit y .  It  is  

accessible by  the Industrial boulevard , from Chateauguay only and 

not from the reserve . The site is  no t fenced nor artificially 

delimi ted . A s i te location map is presented in the following 

page . 

3 .  Work on S it e  

Five ( 5 ) boreholes were drilled wi th a mechanical auger . Bo reho­

le #4 was drilled in the center of the wes tern part o f  the site;  

o thers were  located around the s i te ( see  ske tch ) . A piezome ter 

was se t up in each borehol e .  

As one o f  the piezome ter g o t  blocked up , water analys es were made 

on samples from four (4 ) s tations . 

Six ( 6 ) s tations were  used to collect surface water . They are 

l ocated all around the site , except for one which was es tabl ished 

at the center of the s i te , in the creek crossing it . Three (3 ) 

s tations permi t to see the evolution of  the quality of water in 

the creek , one of which is located in the Chateauguay Municipali­

ty , ups tr eam from si te ;  i ts location was selected because surface 

water in that  area is drained via a culvert in the creek . 

Fur thermore , two (2 ) domestic wells have been sampled on the In­

dus trial boulevard : the Centre de Lavage Aut omobile ( " Car Wash" ) 

and A & A Demoli tion , both located on the north side of ' the bou­

levard . Al so , i t  was poss ible to ob tain analys is  resul ts conduc­

t ed by Environnement Quebec on the domes tic wel l  of Mr s .  Braul t ,  

located at 2 6 8  Indus trial Boulevard , south-west  from the site . 

7 5 .  
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The arbitrary bench mark used for surveying was painted on the 

asphal t of the access road to the si te . 

4 .  Physical C haracteri stics  

The site covers a surface of  20  hec tares . It consis t s  in fact  of 

two sites separated by a drainage stream flowing no rth . Filling 

was done on a fleecy marshy area and today ,  the ground is relati­

vely flat ( except near the creek) and 3 t o  4 meters higher than 

the original ground . The site is covered with a regenerating 

herbaceous and shrubby vegetation; there are also a few trees . 

A dirt track crosses  the s i te from south to north from the Indus-

t rial boulevard . Anothe.r road borders the eas tern part of  the 

s ite through the same ac cess .  

5 .  Geological Characteri stics 

B orehole depths vary be tween 4 . 80 and 8 . 53 m.  Only dril ling # 2 ,  

located south-eas t from the si te , has reached refusal on a block 

or on the bed rock , at a ·depth of 4 . 8  m .  

The ground is suc cessively consti tuted of layers of  sand and clay 

recovering a till base composed of  sandy silt wi th a little gra­

vel . 

Four (4 ) permeabili ty tests  were conduc ted in the piezomet ers . 

No permeability test could be done in borehole 112 because the 

p iezome ter got blocked up . The mean permeab il ity of the till 

base or of the sil ty clay i s  1 . 5  x 1 0-4 cm/ s . These are 

therefore · li ttle permeable material s . 
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6 .  Hydrological Characteris tics 

The g round water of the si te fl ows radially wi th a very low hori­

zontal velocity , generally inferior to 2 0  m/year ( see sketch on 

following page ) . A creek , flowing from south-we s t  to north- eas t ,  

c ro s se s the disposal si te in i t s  center , dis turbing at that place 

the equipotential lines . Par t  of  the ground water of the site is 

d rained into this creek with a higher hydraulic gradient than on 

the perimeter of the s i te . Thi s  creek al so drains water from a 

land owned by the Chateauguay Munic ipality,  located south-wes t  

from the site , through a culvert .  The general water flow in the 

area: goes towards the north-eas t ,  towards the Suzanne river and 

s i te 0 6-01-0 5  (Patton) . 

The water levels surveyed in the two swamp found on the perimeter 

o f  the site correspond to the water table levels .  Therefore , 

there is a direct contact be tween the was te and the water table 

at this place as wel l  as along the creek whi ch crosses the site . 

7 .  D i sposal Method and Nature of  Was te 

The si te contains 3 to 5 meters o f  domes tic was t e  wi th 0 . 6-m 

layer of sand and cons truc tion material s on the sur face ( total 

estimated volume : 600 000 m3 ) .  Nothing much is known about the 

was te located eas t  from the creek because it is impossible to 

reach it by vehicle ; but it can be reasonably suppo sed tha t the 

was te is also  domes tic . The greates t part of the si te is reco­

vered and little waste is visible except for a 10  m-wide strip on 

each side of the drainage creek where the slope is steep . 

79 .  



• • • 0 K..A.U).JA""'�e. - � I T� SeAO'VAtt;, iJo 0(.:, .- c ,  - o� J:!»EAl..>VA I �  �1Tl=-
,,-- --...... .I' ' "----..//- "",, 

C HATEA L/ CJt UA Y  

. . , . ,. L.J�JTe.. oc.) �orot 1Z.. -- - !::::' <. .. " ,·-t P 6 1 Te.. 
ecuTE.� �D� 

����� r�&�A� �W�� 
o 12.'-' \�e.A<"') _ . • .  _ • . .  - c,lZ.E.� 

• 1:# -_ " 0  0 L. �).Je. \�Pl e..:z:...e.. ",- - --<.':) e.a.vI PoT�TIA1- \... I Ue. 
'" 

80.  



8 .  Analysis Result s  

a .  Water Quality 

Analysis  results of the surface ,  ground and wel l water are 

presented in the following tables .  

Chemical analysi s  resul ts of sur face water show that the 

water in the creek ( s tation # 6 , located at the center of the 

s it e )  presents high contents ,  specially in mineral elements 

and organic mat ter , which confirms the drainage pattern of  

the s i t e :  the  creek acts  like the wat er retention basin o f  

the s i t e ,  except during springtime when the flow mus t proba­

bly increase compared to its almos t  nil value the res t  of the 

yea r .  

The ups tream part o f  the creek is not free o f  contamination 

however , which probably comes from the nearnes s  of the dispo­

s al site and from the local radial flow . For the downs tream 

part of  the creek , contents are relatively much lower than 

the ones detected at the center of the creek . On the other 

hand , the usual direction of the flow leads us to believe 

that concentrations detec ted at this downs tream station 

s hould  normally be higher than the ones  determined during the 

s tudy .  

Resul t s  from the borehole located at the center of the s i  te 

( s tation # 4 )  confirms the presence of domes t ic was te ; indeed , 

the water collec ted there indicates the highest  contents of 

all wat er sampled on the s i t e ,  specially in minerals and 

o rganic matter .  Analys es conducted on water from other bore­

holes show a lower contamination value around the site , even 

8 1. 



Name of site : K.AHl:iAW'AKE 
Site number : 06-01-03 

SURFACE AND GROUND WATER 
ANALYSIS RESULTS 

SAMPLING STATIONS 

ANALYSES • 1 • 3 • 3 • 4 • 4 . 5 . 6 

SAMPLING DATE �8 -10-83 28-10-83 22-1 1-83  28-10-83  

pH 6, 8 7, 0 

Alkalinity (mg/I)  320 260 

Conductivity � mhos /em) . 442 427 

Hardness (mg/ 1 )  200 260 

Chloride (mg/I )  0, 30  0, 10 

504 (mg/I )  5 3  54 

P04 (mg/I)  - -

N02 (mg/I)  0, 01.? 0 , 015 

N03 (mg/I )  0, 77 0 , 14 

Redox potential 

(millivolts) 4 94 507 

Dissolved solids (mg/I)  527 329 

TKN (mg/I)  3 , 3  14 , 9  

NH3 (mg/I)  - <0 , 14 

COD (mg / I )  183 73 7 

TOC (mg / 1 )  3 7  310 

. Ca (mg/I)  123 150 

Mg (mg/ I )  - -

BIOTE5T 
Algae ( toxic units ) 17 , 9  < 1 , 1  

Microtox ( toxic units ) <2 < 2  

• Borehole • Surface Water 

R :  Analysed but rej ected by the laboratory 
- : N . A . 

- 7 ,0 
- � 1000 

- 8000 

- 790 
- > 15 .  
- 110 
- -

0,010 0,013 

1 , 05 122 

- 302 

R 4 9 70 

1,3 286 

0 ,56 157 

70 8 6 1  

12 390 

- 138 

- -

- 8,9-17,9 
- 2,4 

22-11-83 2 8- 10-83 13-10-8: 

8,0 7 , 0 7,8 

1964 280 920 

4500 �070 2500 

1188  240 420 

864 0 , 40 7,65 

50 200 39 

2,2 - -

0 , 006 0,087 0,280 

0,77 1,6 1 2 , 49 

- 438 331 

R 446 8 70 

193 1,8 73 

111 0,50 70 

525 6 1  285 

285 8 75 

245 58 9 6  

140 - -

< 1,1 1,1-2,2 2 , 2:-4 � 4  

< 2  <2  <2 
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Name Of site :. KAHNAWAKE 

Site  number : 06-01-03 

SURFACE AND GROUND WATER 

ANALYSIS RESULTS 

SAMPLING STATIONS 

__ --.;;;AN;;.;;AL=YS;:.:E:.:::;S ___ -+-==-_.:-.7 �.=., 
.
=---=8+_ . 9 I. 10 '. 11 

SAMPLING DATE 13-10-83 13-10-83 22-1 1-83 22-11�83 22-1 1-83 

pH 7 , 6  

Alkalinity (mg/l)  1 90 

Conductivity � mhos /eml) 940 

Hardness (mg/l) '195 

Chloride (mg/ l)  2 , 35 

504 (mg/l)  25 

P04 (mg/l)  

N02 (mg/l) 

N03 (mg/ 1 )  

Redox potential 

(millivolts ) 

Dissolved solids (mg/1)  

TKN (mg/l)  

NH3 (mg/ 1)  

COD (mg/1) 

TOC (mg/1) 

Ca (mg/ 1)  

Mg (mg/1) 

BIOTEST 
Algae ( toxic units ) 

Microtox (toxic units )  

.. Surface Water 

. N . A .  

0 , 013  

<0 , 14 

385 

5 1 2  

3 , 8 

1 , 4 

9 2  

2 9  

4 2  

" < 1 , 1  

<2  

7 , 7  

225 
1 18 0  

1 6 0  

3 , 00 

28 

7 , 7  

450 
700 

, 360 

4 , 85 

160  

0, 020 0 , 320 

<0 , 14 0 , 29 

3 7 7  345 

5 9 7  1 040 

5 , 9  1 7 , 9  

1 , 1  16 , 8  

1 9 2  9 2  

2 9  3 1  

3 2  5 0  

15 , 8  

< 1 , 1  , 1-2 , 2  

< 2  , < 2  

R :  Analysed but rej ected by the laboratory 

6 , 7 

126 
640 

267  

74 

9 0  

7 , 4 

59 
150 

98 

5 , 3  

1 7  

0 , 30 0 , 40 

0 , 026 <0 , 005 

5 , 60 9 , 10 

R 

9 , 9  

4 , 4 

45 

26 

81 

4 , 4  

< 1 , 1  

<2 

R 

0 , 44 

<0 , 14 

19  

7 , 7  

32  

66 

35, 7- 7 1  : 

<2 
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groupe LGL 

ANALYSES 

Name of site:. KAHNAWAKE 
Site number : 06-01-03 

SURFACE AND GROUND WATER 

DOMESTIC S  WELLS 

I .  12 " 

SAMPLING STA TIONS 

13  A 14* ' 14* 

SAMPLING DATE �3-11-:,83 �3-1 1"'83 20.;,.lri-8� 05-63 20-10-82 05-63 . 

pli 7 , C}  8 ,.0 7 , 5  7 , 8  Iron(mg/ 1 ) 3 , 08 1 , 4 

Alkalinity (mg/l) 174 288 290 266 MIl . (mg/ L )  0 , 06 -

Conductivity Vu mhos/em) �95Q 730 725 - K (1IIg/ 1 ) 2 , 3  -
Hardnes s  (mg/l) · 833 499  4 70 368 INa (mg/l )  7 , 3 -
Chloride (mg/l)  276 31  15 - �o' 26 -

: S04 (mg/l) 448 90  950 - Turb idit'y 28 12  

P04 (mg!l)· <'0 , 05 <0 , 05 <0 , 02 - (U . T .N . )  

N02 (mg/I ) 0 , 007 <0 , 005 ! <0 , 1  ! 0 , 001  

NO) (mg/ l )  70 , 0  8 , 0 

Redox potential 

(millivolts) - - - -
Dissolved solids(mg/ l )(lOst.: 

.. 
R R 495 : -

TXN (mg/I )  <0 , 14 < 0 , 14 - -

NR) (mg/ l) <0 , 14 < 0 , 14 0 , 13 0 , 34 

C OD (mg/I ) 1 1 - -

TOC (mg/I)  . 7 , 0 3 , 5 - -
Ca (mg/I )  225 124 112 -

.-
Mg (mg/ l )  66  46 4 7 , 8  -

BIOTES! 
Algae (toxic units) 8 , 9-17 , 9  - - -

Microtox ( toxic units ) <2  - - -

• •  Well 
* Provincial Government - Environment Quebec 
_ .  N . A . 
R:  Analysed but rej ected by the laboratory 
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in comparison wi th the wat er from the creek , at the center of 

the sit e .  The creek is thus relatively important regarding 

this site  because it is draining the water contaminated by 

the was t e  and it probably brings it more downs tream towards 

the north-eas t .  

The samples taken in the swamp located wes t  from the site 

( station 118 ) allow to detect the influence of  the site  by 

s howing noticeable concentrations of organic mat ter . Con­

t ents of  the swamp located more nor th ( s tation #7 ) are some-

· what inferior . A more comprehens ive sampling (more samples 

per station) could lead to an explanat ion of these varia­

t ions . 

The algae biotests  indicated a high toxicity of  ground water 

at station #1 and of surface water at station # 1 1 ,  both loca­

t ed south of the s i t e ,  near the reserve and Chat eauguay 

l imits .  Analysis  of the ground wat�r in station #4 , locat ed 

right at the center of the was t e ,  indicates similar resul ts . 

As for the domes tic wells , the well of Mr s .  Braul t ,  analyzed 

by Environnement Quebec , contains drinkable water ; only its 

i ron content is too high . The water of well #13 (A & A Demo­

lition) meets  the s tandards for drinking wat er supplies as 

e stablished by Environment Canada ( 1 980 ) ;  the hardness  level 

however , is  relatively high , so is the hardness  level of well 

11 1 2  ( car wash) , located near the s i t e .  In the later case , 

the water present s high chloride , sulphate ,  nitrate and cal­

c ium contents ;  the owne r has mentioned , by the way , that when 

cars are washed wi th this water,  white stains pers is ts af ter 

air drying . These s tains resul t from the high mineral con-

t ents mentioned above . 
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It can be noted that the water of  s tation #1 ( located 5 
meters dee p )  and that o f  well' 11 12 (1 03 meters deep ) , two 

s tations located near one ano ther , are bo th contaminated . I t  

i s  therefore pos s ible  that bo th the high water table and the 

g round table are contaminated , in the lat ter case no t neces­

s arily by the site . These  two stations  ( borehole  #1  and well  

# 1 2 ) present positive resul ts for the algae biotest , and thus 

a po tential danger . 

b .  Gas Analyses 

Analys e s  conduc ted wi th the "Gastec"  manual pump show a 400 

ppm concent ration of  C02 and no CO. All readings on the 

explosimeter came to no thing . A sampl e was collec ted in a 

s lit  of the ground when warmer gas was visible on a co ld fall 

day .  Unfortunatel y ,  the bag provided by the laboratory was 

d efective and the sample  volume was no t large enough when 

came the time to analyse it . No smell was no ticeable at the 

slit  which could no t be found again afterwards . 

c .  L eachate P roduc tion 

The estimated volume of  leachate produced by the site is in 

the region of 75 000 m3/year,  considering a deposit aera o f  

200 000 m2 , an average annual produc tion o f  950  mIn and a 

. coefficient of  infil tration o f  0 . 4 , whi ch take s into account. 

a total recovering of site wi th silty sand and a flat ground . 

The leachate is found in the ground as well as in surface 

water , spec ially in the creek draining par t  of  the water 

table existing in the depo si t . 
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9 .  Summary - C onclusions 

The s i t e  06-01-03 s ite is a privat e domestic was te disposal area 

which was in use for four years and closed in 1 97 8 . The volume 

o f  buried was t e  ( 600 000 m3 ) and its sur face area (20 hectares ) 

are impressive . The site was covered wi th construc tion material 

and earth , and now forms a plateau which dominates in height the 

natural surrounding land , which contains several marshes . 

The underlying ground is constituted of  an appreciable cover of 

s oil composed of generally little permeable mat erials ( clay/ 

t ill) . The local flow of ground water is rad ial , with a relati­

vely low horizontal velocity in the region of 10 m/year . Fur­

thermore , a creek cuts the site  i� two , draining runoff and par t 

o f  the ground water in contac t with the site  towards the north-

east . 

S i zeable concentrations  of organic mat ter were found with the 

analysis  of surface and ground wat er .  I t  seems that the creek 

which crosse s  the site  is acting as a retention basin for the 

s ite  water ; it is also highly contaminated , which is a ·charac te­

ristic of lixiviat . 

The water analyses  conduc ted on domestic wells show that the 

well used by the car wash , which is located near the site along 

the Indus trial boulevard , is contaminated . According to the 

e co toxicological analyses , the water of this well and the wat er 

of the sampled water table locat ed right beside the wel l ,  present 

a potential danger . However , the well is no·t used as a source o f  

drinking wat er . The car wash owner should be no ti fied of the 

problem and the necesary action should be taken to make sure he 

i s  suppl ied wi th adequate wat er . 
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This  site  is no doubt a problem s i te because contents for the 

analysed parame ters are considerable .  On the other hand , it mus t  

be  noted that appreciable variations in chemical parameter 

r e sults , for the same sample ,  have been revealed by analys is . 

Nevertheless , the buried was te does have an important impac t  on 

the quality of  the surrounding water . 

Therefore , it  is important to circumscribe wat er movement and 

s pecially to prevent an exterior surface water supply which could 

be contaminated while  flowing through the site  and contribute to 

pollute o ther areas . 

In brie f ,  the maj or reasons which had lead to an intervention 

priority 1 class ification at the time of  the 1 98 2  inventory still 

prevail and are the presence of  swamps and humid land s ,  and the 

proximity of a private wel l .  Thi s  priority clas s i fication is  

s till  valid and the undertaking of Phase 3 of the moni toring 

program should be considered for this s i t e .  

1 0 .  Recommendations 

Because of the relative importance of  the creek crossing the 

s ite , draining ground water contaminated by the site , it is 

important  to prevent runo ff water to reach the creek and also to 

limit its movement . This  recommendation applies particularly to 

the strip of land comprised between the reserve limit and the 

Indus trial boulevard , and between the car wash and the access to 

the site . 

The second recommendation concerns the car wash who se wel l ,  

according to the analys is , is contaminated . The owner should be 

no tified and drinking the water should be prohib ited ( o ther use s  

o f  the water should be tolerated in order no t t o  close down the 

facility) . Ano ther sampling should be taken to confirm re sul ts 
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ob tained . The poss ibility to sample the water of this well at 

d ifferent levels should be considered , in order to establish 

where the contamination comes from .  A follow-up on this well is 

required . 

The sampling program of ground and sur face water should be under­

taken again to confirm resul ts .  A surface survey , taken further 

downstream from the creek , specially in spring or summer , could 

allow to assess the contaminat ion brought about by the creek 

water . 

F inally,  access  to the site should be restric ted by means . of  

barriers on  the access road and "Dang er" signs should be posted 

near the swamps and- ' the creek , because the site area is used , 

among o ther things , for hunting . 
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4 . 6  Kahnawake Reserve - S i te 06-01-04 

1 .  History 

The site  0 6-01-04 is certainly the bes t known dispo sal site of  

the Kahnawake Re serve . Being located along Route 132-1 3 8 ,  which 

connec ts the Chateauguay Municipality to the Mercier Bridge , it 

has been the object of  many complaints regarding fires and smoke 

while it was s till ac tive . 

The si t e ,  owned by Mr Irwin Goodleaf , occupies a 40 hectare sur­

f ace . The par t  of the site  located north o f  the Hydro-Quebec 
lines is bare and visible from the road , while the southern part 

is covered wi th vegetation and is further from the road . The 

s ite has been officially closed since 1 9 7 8 .  

A t  the time o f  the 1982 inventory , it  had been class ified as an 

intervention priority 2 s i te because of swamps at its center , 

emi s s ion of odors and a bad maintenance . Fo llowing a reques t by 
the Band Council , Environment Canada has decided to include it in 

Phase 2 of the 1 983  s tudy program even though it did no t have an 

intervention priority 1 classification . 

2 .  Location and Access 

The site is located eas t of Rout e 1 32-1 3 8  under the Hyd ro-Quebec 

high vol tage lines , about 5 km south of the vil lage of the Kahna­

wake Res erve . The fo llowing map pr.esents the site location. 

3 .  Work on S i t e  

F ive ( 5 )  boreholes were drilled on the site  with a mechanical 
auger , one of which (#2 ) was located south-we s t  out side the 

dispo sal area itself . Furthermore , refusals obtained in boreho­

les 112 and 11 5 were checked by two (2 ) ad j oining tes ting boreho­

les . Only in borehole # 1  was a piezome ter set up . 
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For security reasons , no boreholes were drilled in the area 

immediately north of the electrical line . Even though the buried 

waste  does not seem to exceed a 3 to  5 meter thickness , which 

would all ow for the setting up of piezometers , there have been 

explosions and self-combustion in the pas t .  This is why i t  was 

decided no drilling would take place in this area . 

Only one ( 1 ) ground water sample was taken ( s tation II I located 

s outh ) because the other boreholes have been refused or the rock 

was shallow . 

S ix (6 ) samples have been taken to charac terize the surface 

water . Sample # 6  has been collected in the ditch coming from the 

quarry and bordering the site . The other surveys come from small 

s tagnant marshes located inside the s i t e .  

Work on site  i s  located on the following s i t e  sketch . 

4 .  Physical Characteris tics 

The original ground is  relatively flat and marshy north of the 

electrical line and the rock is outcropping at several places . 

Under the line , small swamps and ponds , which collect surface 

wat er , are found . The land is slightly sloping towards the south 

and south-wes t  from its center . 

There is vegetation north of the site but starting 200 m north 

from the electrical line to the south,  it becomes luxuriant . It 

is cons tituted of herbaceous vegetation , shrubbs and young trees 

( adless , aspens , etc . ) . 
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Q� 
An impor tant ac tive quarry is located a little  nor th from the 

s i te ,  on the o ther side  of  Route 192-13 8 .  A ditch coming from 

the top of the quarry crosses  underneath the road and borders it 

in  a nor thern direction up to the end of the s i te . 

5 .  Geological C haracteristics 

The s i te has a thin cover of overburden , o f  generally less than 

3 -m thick,  covering the bed rock . The rock outcrops in a few 

places . I t  'is consti tuted o f  limes tone o f  the Chazy group , which 

is  considered a good acqui ferous for the developmen t  o f  ground 

water . 

Only boreho l e  # 1 ,  10 . 29 m dee p ,  located in the south-eastern par t  

o f  the site , has no t reached the bedrock . Re fusals were reached 

f or o ther boreholes at depths varying between 1 . 2  m and 6 . 4 . m .  

According t o  surveys , the overburden i s  mainly constituted o f  

t ill  whose compo si tion varies from silty sand wi th some gravel to 

sandy sil t with  traces of gravel . In some places , cl ay ,  sand and 

g ravel has been found . 

The only permeability test that could be conduc ted shows that the 

till is little  permeabl e ,  with a calculated value in the region 

o f  1 . 2  x 1 0-4 cm/ s .  

6 .  Hydrological Characteris tics 

Surface runo ff accumulates at certain places on the s ite , or 

flows at the periphery . A draining ditch runs along the border 

o f  the site , at its no rthern end . 
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Only borehole III has found the water level , at a depth of  about 

7 . 5  m • .  Despite  very li ttle available informat ion, and as suming 

that the marshe s ' level s correspond to the wat er levels , which is 

not necessarily true , the equipotential lines defining the proba­

ble levels of  the high water table have been calculated all the 

same . The equipotential lines and the corresponding flow lines , 

which are presented on the site  sketch,  are a pos s ible interpre­

tation of  the water table condi tions . We have not ,  however , 

t ried to calculate the flow velocity because of the great varia­

bili ty of  the hydraulic grad ients and the flow direc tions . 

According to our observations , it is no t impossible that was te is 

in direct contac t wi th the high water table at the swamps . 

7 .  Disposal Method and Nature of Was te 

This site can be considered as three ( 3 )  dis tinct ad j oining 

s i tes . The southern part ,  the oldest  one , is mos tly composed of 

a 2-km layer of domes tic was te disposed on the original ground . 

The central part , which is about 300 meters wide and who se center 

would correspond to · the hydro-elec trical line , is composed of  

domes tic was t e  and construct ion material s ( barrels and indus trial 

was t e ) ; i t  is 1-m thick in its southern portion and 5-m thick in 

i ts northern po rtion. This  par t ,  owned by Irwin Goodleaf and 

Clifford Rice until 1 97 5  and by Mr Goodleaf since then , has been 

the object of many fires and explosions . Finally , the close s t  to 

and the mos t  visible part from Rout e 1 32-1 38 consists  of domestic 

waste  recovered with cons truc tion material s and was t e  ( t he to tal 

approximative thickne ss  of it is 2 or 3 m) . This portion , owned 

by Irwin Goodleaf , was operated together wi th the central part by 

Mr . Boyer from Chateauguay , and later on by one of hi s employee . 

The site has a . to tal surface of 40 hectares . 

96 . 

�l groupe LGL 



Until 1 97 5 ,  was te was disposed in the open ; after that date , it 

s eems that it was buried and recovered . Following numerous 

complaints from Chateauguay citizens about fires , odors and 

smoke , a closing order was issued in June 1977  for bad 

management ,  by the Deputy Minis ter of the Indian and Nor thern 

Affairs of  Canada .  The Band Council had all ac tivities ceased by 

1 97 8 .  Despite the closure , there was still some disposal from 

t ime to time , but the nature of was te or materials is unknown . 

According to available  information, the site  was gradually acqui­

red by Irwin Goodleaf , who now owns all of it since 1 983 . 

The closing of the s i t e  has no t been carried out adequatly, spe­

c ially in its central par t .  The presence of  a lo t of  was te and 

many barrels on the surface is an important contamination source 

which influences the concentrations noted in water ac cumulat ion 

point s . The site has no t been recovered , or very little , . in this 

s ec tion , and fir e ,  emanations and secur i ty hazards are high . The 

regeneration vegetation is mislead ing ; the impact of the site on 

the environment is obvious . 

8 .  Analysis  Results  

1 .  Water Quali ty 

Wa ter an.alys is  resul t s  are presented on the following pages . 

9 7 .  



Name of s i te :. KANHAWAKE 

Site  number : 06-01-04 

SURFACE AND GROUND WATER 

ANALYS I S  RESULTS 

SAMPLING STATIONS 

ANALYSES . • 1 . . 6 . 7 . •  8 
------����-------+�----��--+=�� � 

--,------�----� . 9 . 10 • 1 1  

SAMPLING DATE 

pH 

Alkal inity (mg/I )  

Conductivity � mhos / em) 

Hardness (mg/l)  

Chloride (mg/ l )  

S04 (mg/ I )  

P04 (mg/ I )  

N02 (mg/I )  

N03 (mg/ I )  

Redox potential 

(mill ivolts ) 

Dissolved solids (mg/l ) 

TKN (mg/ l )  

NH3 (mg/ l ) 

COD (mg/ I )  

TOe (mg/ l )  

Ca (mg/ l ) 

Mg (mg/ l )  

BIOTEST 

Algae (toxic units)  

Microtox ( toxic units ) 

• Borehole • Surface Water 

- - N . A .  

�3-1 1-:-83 23:-11-83 23-11-83 23- 1 1-83 23- 1 1-83 23-1 1-83 23-1 1-83 

7 , 6  
� 
314  

1350  

4820  

2 1 8  

13 7 

0 , 0 1  

O ,Ol� 
10 , 5  

8 , 0  

3 2 2  

1220  

682  

9 3  

264 

2 , 1  

O ,OO� 
8 , 4  

7 , 4  

148  

900 

4 30 

73  

2 1 6  

0 , 10 

0 ,075 
2 1 , 0  

7 , 5  7 , 8  8 , 0  

94  104 1 5 6  

7 1 0  6 75 1 220  

458 3440 425  

7 , 5  10 93 

224 264 400 

1 , 2 0 , 05 0 , 50 

0 ,036 <0 ,005 0 ,007 
6 , 30 9 , 80 8 , 40 

7 , 5  

94 

520 

269  

28 

1 3 9  

0 , 1 0 

<0,005 
8 , 4 

R R R R R R R 

1 , 7  0 , 3 0  0 , 80 <0 , 14 <0 , 1 4 <0 , 1 4 <0 , 14 

0 , 25 0 , 9 9  1 , 80 <0 , 1 4 <0 , 1 4 <0 , 1 4 <0 , 14 

4 1 5  <3 5 1  36  5 1  44 29 

68 58  19  13 6 , 5  13 6 , 5  

1 6 7 5  2 0 7  

155  I 40 

140 

1 9 , 5  

2 , 2-4 , 5  1 4 , 4-8 , 9  2 , 2-4 , 5  

4 I <2 <2 

1 5 2  

1 9 , 0  

< 1 , 1  

<2 

1350 

1 6 , 8  

< 1 , 1  

< 2 

8 6  

5 1 , 2  

78  

1 8 , 1  

< 1 , 1  1 , 1-2 , 2  

< 2 <2 

R :  Analysed but rej ec ted by the laboratory 
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Q� 
Analyses  of ground water wer e  conduc ted on only one sample 

taken from the only borehole  that could be dril led . Of cour­

s e ,  because the borehole was located in the was t e ,  al l con­

c entrations of s tud ied parameters were very high.  The water 

is very hard and greatly charged with organic mat ter . The 

Micro tox biot e s t  also indicates that this  water cons titutes a 

potential danger on the environmen t  (4 toxic uni ts ) . 

For surface wat e r ,  only a summary interpretation can be made 

as  the samples were taken from swamps and s tagnan t areas , 

independant one from ano ther and dis tributed throughout the 

s ite . I t  is impos s ible to establish any grad ient of the 

measur.ed concentrations . 

Nevertheless ,  all resul ts show that surface points sampled 

present a noticeable organic contamination and that surface 

water is , as a mat ter of fact , hard . Station # 9 , located in 

the central part , reveals excessive calcium concentrations 

and a very important hardness .  It can therefore be said that 

contamination problems of the water does exi s t ,  and are 

potential environmental hazards . 

b .  Gas Analyses 

Gas surveys taken wi th the "Ga s t ec" manual pump have shown no 

p'resence of CO and 400 ppm of  C02 . Al l read ings on the 

explosimeter have no t revealed the presence of any inflamma­

ble gas . 
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c .  Leachate P roduction 

Because available information on ground water levels on the 

s it e  are very uncertain , one borehole in all having found the 

high water table , only a very approximative estimate of the 

l eachate produced by the site can be calculated . 

Mainly because of  the large surface of  the deposi  t ( about 

400 000 m2 ) , i t  can be estimated at 1 90 000 m3/year . An 

average annual precipi tation of 950 rom was considered and a 

coefficient of infiltration of  0 . 5  was as sumed because the 

land is flat and the recovering of the depo s i t  is varied . 
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9 .  Summary - Conclusions 

Ths site  0 6-01-04  is a large site  ( 4 0  hec tares)  located eas t  from 

Route 132-13 8 connecting Chateauguay to the Mercier Bridg e ,  on 

the Kahnawake Reserve . The si  te , owned by Irwin Goodleaf , has 

a t trac ted numerous complaints regarding fires and smoke resul ting 

from its operation.  It  has been officially closed since 1 97 8 .  

The site can be divided into three parts . The central part , 

located underneath the Hydro-Quebec transmis sion line , is covered 

with domestic and indus t rial was te 1 to 5 meters deep . There are 

many swamps in this sector . The southern part , which is older , 

i s  mos tly covered wi th domes tic was te 2-meters deep . Because a 

luxuriant regenerating vegetation has grown on these parts , the 

was te is partially hidden . The northern sec tion is bare and 

visible from the road ; 2 to 3 meters of domes tic was te recovered 

with cons truction materials were deposi ted there , and the rock is  

outcropping at  some places . 

The ground subjacent  to the site consists  generally of  a thin 

t ill layer of little permeabili t y ,  less than 3 m thick and cove­

r ing the bedrock . Was te may lie directly on the bedrock at some 

places . 

I t  is pos sible that the was te is in contact wi th the high water 

table in the swamps .  The local flow of the ground water is hard 

to define on this s i t e .  The nor thern portion seems t o  have a 

flow going in a nor th-we s t  direction while the southern port ion 

s eems to have a flow going in a north-eas t direction . 
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Water analyse s  show an impor tant organic contamination . It  is 

no t posible however to establish any concentration grad ients to 

assess the extent and the d ispersion of the contamination as the 

sampled surfac e  water tables are independant one from ano ther and 

only one piezometer was set up because of  the shallowness of the 

r ock . Nevertheless , according to the analys is  re sul ts , it can be 

s aid this site  presents a possible environmental hazard . 

The closing of the s i te was no t carried out properly , spec ially 

for the central par t  where a lo t of  was te and barrels are lying 

on its surfac e ;  such  a situation represents a fire hazard , gas 

emmanations are likely to be produced , and the si te is no t safe . 

To sum up , the clas s i fication of  thi s s i te at the time of the 

1 98 2  inventory did no t refl ec t the po tential heal th and environ­

mental hazards of  the site . A separate analysis of  the central 

part of the site would cer tainly have re sul ted in classi fying 

thi s  sec tion as a� intervention priority 1 , requiring an immed ia­

t e  assessment . Phase 3 of  the federal control prog ram should be 

carried out for this disposal site . 
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10 . Recommendations 

Considering the concentrations found in the surface water , ac cess 

to the s i te should be res tric ted . A fence should be set up , 

s pecially under the Hydro-Quebec line,  and its  maintenance 

employees should be notified of the exis ting ri sks . 

An analysi s  program should be undertaken involving a higher  num­

ber of sampling s tations and additional parame ters , such as 

mercury , PCB and HBC ,  oils , greases ,  etc . If the contamination 

is confirmed and everything leads to believe i t ,  piezometers 

s hould be set up at various levels in the rock in order to verify 

the behavior and the quali ty of the high water table . Water 

levels should be moni tored in the pi ezome ters and in the quatry 

located on the other side of the road . 

Also , i t  should be insured that all disposal ac tivities defini te­

ly cease on the site because of security hazards .  Finally , "Dan­

ger" signs should be pos ted on the si  te,  specially because the 

area is used for hunting . 
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4 . 7  Kahnawake Reserve - S i te 06-01-05 

1 .  History 

S i te 0 6-01-05  used to be a sanitary land fill site for the " Sani­

t ary Re fuse Co llector" · company of Montreal , which operated it  

until 1 97 2 ,  by renting it from various owners . The s i te has no t 

been used since 1 9 7 8 : when its ac tivities were stopped by the 

Band Council . The actual owner of the site is Mr . Angus Pa tton, 

who also  owns the Caughnawaga Golf Club , located besides the 

s i te . It appears that Mr . Pat ton bought it in order to avoid 

harming the image of his club and to prevent the pos s ible pas sage 

of vehicles , as the acces s  road crosses  through part of the golf . 

The volume of disposed was te is cons iderable : a surface of  44 

hectares and a depth varying between 4 and 9 meters . Fo r this 

reason and at the reques t  of the Kahnawake Band Council , Environ­

ment Canada has decided to include it in its 1 983  s tudy program ,  

even though i t  has been classified in the intervention priori ty 2 

category at the time of the 1982  inventory . 

The maj or i tems recorded at the time of the previous inventory 

were the presence of bad odors , swamps ,  humid lands and a river 

bordering the site ,  and finally , the proximity of domestic wells . 

2 .  Location and Access 

This site is located about 500 meters wes t  from the St-Is idore 

road (Route 207 ) , approximately 10  km south from the vil lage of 

the Kahnawake Re serve . This  road is the only acces s to the site . 

The following map presents the site loca tion . 
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3 .  Work on S ite 

F o ur (4 ) boreholes were drilled on the site with the mechanical 

auger ( see sketch) . Three ( 3 ) boreholes ( Il l ,  113 and 114 ) were 

drilled in the was t e  area , the fourth one was located immediately 

out side the northern limit of  the area . No boreholes could be 

drilled west  of the si te since it was no t accessible to the 

equipement because o f  swamps or dense veg etation . The depths of 

the boreholes varied between 7 . 2 6 and 1 4 . 78 meter s .  A piezometer 

was set up in each boreho l e .  

Ground water sampling was done o n  three (3 ) boreholes , the first 

one located at the center of  the site  and the o thers on the 

out s ide limit of the was t e . The piezometer set up in station 114 

d id not provide enough water for a sample and therefore , no 

analysis  could be conduc ted . 

F ive ( 5 ) samples were taken to charac terize the surface wat er . 

S tation 11 5  correponds to the swamp north-wes t  from the site . 

S t at ion 116 and 118 respectively correspond to river wat er taken 

ups tream from the site and ' in its center , while stations 117 and 

11 9  charac terize the water downstream from the s i te . Sampl es 116  

and 117  were taken in  October , and samples 118  and 119 in December 

1 983 . 

No domestic wells were sampled since the Canadian Health and 

Welfare has al ready analysed the water o f  several wells located 

near the site in the spring of 1 983 . 

The arbitrary bench mark used for surveying corre spond s to the 

top of a concrete block located in the re fuse near borehole 113 .  

The location of work is presented on the following page . 
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Q� 
, 4 .  P hysi cal Characteris tics 

. The land located wes t ·  from the St-I s idore road is at the same 

l evel as the latter on a dis tance of about 400 m. The original 

g round then gradually slopes downward until a flat and marshy 

land which is crossed by the Suzanne River . 

The was te filling forms a plateau on top of  the orig inal ground , 

t hus reaching the level of the golf course . Slopes are steep at 

t he wes tern and southern demarcation lines of the s i t e ,  along the 

Suzanne River ; the difference in level varies between 4 and 1 0  

meters between the top o f  the si te and the original ground . 

The swamps located north-wes t  from the site  probably used to be 

connected with the Suzanne River , but they are now partially 

f illed with was te .  The river , which had a very low flow at the 

t ime of the study ( fall 1 983 ) , springs from the low lands located 

s outh-wes t  downs tream of site  06-01 -03  ( Beauvais ) ;  along the 

s it e ,  it is more a marsh than a river . 

5 .  Geological Characteristics 

No borehole has found the bedrock . Es sentially , the site  was 

laid out on a till base composed of sandy silt wi th a little sand 

and traces of gravel . 

The mean permeability of  the til l ,  accorq.ing to tes ts  conduc ted 

in the piezometers , is in the region of 1 . 1  x 1 0-4 cm/ s .  

This material can therefo re be classi fied as little permeable . 
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6 .  Hydrological Characteris tics 

The Suzanne River ,  adj oining the site  on its  south-eas tern site , 

d irectly drains the was te depo s i t  in a north-eas tern direction . 

Furthermore , the disposal site  interrupt s  the natural drainage of  

the swamps located north-wes t  from the s i t e .  The general direc­

t ion of the ground water flow in the area goes towards the Suzan­

ne River . 

All boreholes have found the water level at depth varying between 

4 and 1 2  m. At boreholes #1 and # 3 ,  it  was no ted that the was te 

i s  in direct contact wi th the local water table . By tranfering 

the piezometric survey resul ts  on the s i te ske tch , it can be 

noticed that  the ground water flow inside the site  is radial , 

wi th a very high hyd raulic gradient near the Suzanne River . In 

·this latter location, an horizontal flow velocity of  8 5  m/year 

was calculated , which is much higher than the 20 m/year found 

elsewhere . The swamp located north from the site  appears to be a 

perched water table .  

7 .  Disposal Method and Nature of Was te 

The materials disposed on the site are composed of domes tic and 

commercial was te coming from the cus tomers of  Sanitary Re fuse 

Collector ,  mostly from the Hontreal island . The estimated volume 

is in the region of 3 000 000 m3 , which is cons iderable .  

I t  appears that a flat and marshy area , located about 7 meters 

lower than the original ground , now occupied by the golf club , 
was gradually filled . The dispo sal was done from eas t  to wes t ,  

d irectly on the humid land s ; i t s  southern limit consi s ted in the 

bank of the Suzanne River , where the waste forms a steep slope . 

According to the available information, waste was recovered 

daily . The final layer of  the site  is mos tly composed of cons­

truction materials , O . S-to l -m  thick . Some indus trial was te has 

also been buried ; at  the south-wes t  end of  the site ,  there is a 

heap of reddish mat ter which appears to be smel ter res idues . 
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The s i te was closed in 1972 . In 1 9 7 6-7 7 ,  i t  was used by a quarry 

owner in S t-I s id or e ,  Mr . Victor Beauvai s ,  to dispose material s 

that his trucks transported when returning from stone del ivering . 

About 1 . 5  m deep o f  materials were thus depo s i ted in the wes tern 

part of the s i te . Thi s  activity was s topped in 1 9 7 7  or 1 97 8  by 

the Band Council when it was no ted that the dispo sal mat ter was 

not only consi s ting of soil but was also  composed of cons truc tion 

and poss ibly indus trial was te .  It also appears fi res occured 

near station #4 , wes t  from the site . 

No water or gas control or re tention sys tem exis t s  on this s i t e .  

I t i s  not fenced but the only way t o  gain access to the s i t e  is 

by the golf course where a s teel cable blocks the road . Hence ,  

the owner o f  the golf course , who also  owns the site , has some 

control . 

8 .  Analysis  Resul ts  

a .  Water Quality 

Ground surface and wel l  water analysis resul ts  are presented 

on the following tables . 

Ground water analys is resul ts indicate that water located in 

the was te ( boreholes II I and 113 )  is  very contaminated (high 

alkalini ty , conduc tivity , hardness , TKN , COD , TOC and Ca 

content s ) , proving the direc t influence of  the s i t � .  

The surrounding surface water ,  which i s  relatively stagnant , 

also undergoes the influence of the site . Re sul ts ob tained 

in station 115 ( the swamp located near "the site limi t )  show a 

highly contaminated water ,  probably due to surface runoff 

which direc tly flows through the was t e .  
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ANALYSES 

SAMPLING DATE 

pH 

Alkal inity (mg / l )  

Conductivity � mhos /em) 

Hardness (mg / I )  

Chloride (mg/ I )  

S04 (mg/l)  

P04 (mg/ I )  

N02 (mg/I ) 

N03 (mg/ I )  

Redox potentia l 

(mill ivolts)  

Dissolved solids (mg/I)  

TIm (mg /I)  

NH3 (mg/ l)  

COD (mg / I )  

TOC (mg/I)  

Ca (mg/ l)  

Mg (mg/ I )  

B lOTEST 

' Algae (toxic units) 

Microtox (toxic units)  

• Borehole III Surface Water 
- - N . A . 

Name of s ita :. KAHNAWAKE 
Site number : 06-01-05 

SURFA CE 'AND GROUND WATER 

ANALYSIS RESULTS 

SAMPLING STA TIONS 

• 1 8' 1 .' 2 . 3 . ' 5 • 6 I • 7 
\ 

28-10-82 22-11-83 28-10-8� 22-1 1-82 13-10-83 13-10-83 �3-10-83  

6 , 4 7 , 7  6 , 9  7 , 7  8 , 0  7 , 5  7 , 6 

11- 1 90 1 1 72 336 580 880 1400 370  

gaoo 2000 210  2030 2090 2900 100 

- 1113  150 6133 320 480 320 

3 , 7  221 0 , 30 104 I 6 , 25 9 , 20 2 , 00 

130 1 , 0 33 20 28 63  71 

- 0 , 05 - 1 , 2 0  - - -

0 , 011' 0 , 00': 0 , 061 0 , 014 0 , 05C 0 , 039  0 , 028  

2 , 6 7  0 , 49  0 , 40  4 , 90 0 , 40 1 , 40 <0 , 14 

136 - 386 - 324 291  357  

2850 R 332  R .  1492 �068 644 

58 2 7 , 5  2 , 3 7 , 5  106 1 99 15 , 6  

22 9 , 9  - 4 , 4  104 193  15 

833 1421 75 365 300 416  46  

250 660 15 6 3  85 135 13 

305 �533  
I 

248 4 2  3 6  6 8  60  

- 120 - 560 - - -

17 , 9  1 , 1-2 , 2  2,2-4 , 4  <1 , 1  <1 , 1  

I 1 , 5  < 2  5 , 3  <2  <2 

R :  Analysed but rej ec ted by the laboratory 
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Name of s i te :. KAHNAWAKE 

Site number : 06-01-05 

SURFACE AND GROUND WATER 

ANALYSIS RESULTS 

SAMPLING STATIONS 

ANALYSES • 8 . •  9 T , � 10l .. 11, :A 

SAMPLING DATE 22-1l-83�2-1l-83 04-83 04-83 04-83 

pH 7 , 7  

Alkal inity (mg ! l )  1224 

Conductivity � mhos /em) 1800 

Hardness  (mg/l)  343. 

Chloride (mg / l )  388 

S04 (mg!l)  36 

P04 (mg! l )  

N02 (mg/ 1 )  

N03 (mg/ 1 )  

Redox potential 

(mil livolts ) 

3 , 2 

0 , 6 75 

91 , 0  

Dis solved solids (mg! l ) 

!KN (mg ! l )  

NH3 (mg / 1 )  

COD (mg/ l )  

TOe Cmg/ 1 )  

Ca (mg/ 1 )  

Mg (mg/ 1 )  

BlOTEST 
Algae (toxic units ) 
Microtox (toxic units) 

121 

79 

R 

243 

64 

8 7  

30 , 6  

186 

7 , 2  

720. 
46 9 

245 

4 , 4  

4 7  

- <0 , 02 
0 , 010 <0 , 002 

10 , 5  12 , 1 9 

. .  7 , 2 

322 
505 

282 

11 

41 

0 , 03 
<0 ,002 

1 5 , 35 

6 , 7 

134 
422 

180 

32 

32 

<0 , 0 2  
< 0  , OO� 

9 , 6 8  

R 3 1 6  332 2 1 1  

5 , 0  0 , 7 3 1 , 0 1  1 , 1 6 

2 , 2  0 , 35 0 , 53 0 , 34 

70 

12 

56 

1 1  , 2  

1 , 0  1 , 8 

I 
I 

2 , 3  

.. Surface Water 
Health and We1 fare Canada - Medical Services - Quebec Region 

A Wel l  
_ .  N . A .  1 1 3 . 

R :  Analysed but rej ec ted by the laboratory 
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It mus t  be noticed that the water sample taken ups tream from 

the site  dn the Suzanne River at s tation 118 could not be 

surveyed in order to correctly charac terize the water up­

s tream from the s i t e ,  because the access to the bank is some­

what limited . The river is very marshy where it  widens and 

i t s  banks are difficult to reach ( vegetation , decaying and 

v ery soft  soil ) . 

Therefore , the sample # 8  was taken at the site limit and the 

ground water flow direct ion leads to think that the contents 

observed represent  both the local influence of  the s i te and 

of  the river water more ups tream . 

As a mat ter of fac t ,  the contents observed reveal an impor­

t ant presence of minerals and organic matter . The presence 

of N03 ( 9 1 . 0  mg/ l ) is alarming and the site should be more 

thoroughly assessed . The ni trates may have come from organic 

fertilisers or vegetal or animal remains . 

Samples # 7  and # 9  were both taken in the downs tream ' part  of 

t he Suzanne River , on each side of the road . The water found 

there is hard and charged wi th organic water . On the other 

hand , the river , wi th its low flow , seems to be responsible 

for a slight purification since concentrat ions no ted here are 

lower than the ones observed ups tream . This buf fer effec t is 

worth s tudying more closely ; i t  would also be relevant to 

sample this water . 

The site as such appears to disturb the water quality in the 

area . Biotests  indicate that the water sampled does not 

present any apparent danger for the environment ,  because of 

i ts toxici t y ,  but a very hard water,  as is the case here , can 

contribute to conceal or interfer wi th the test  resul ts .  
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Regarding domes tic wel ls , the study conducted in 1 983 by the 

Canadian Health and Welfare Department and enti tled "As sess-

ment of a pos sible contamination of  the water table by toxic 

chemical produc t s " , reveal s a bacterial contamination of the 

wells  located on each side of the disposal site . The con-

t ents observed for the o ther paramet ers respect  the quali ty 

s tandards of drinking water used in thi s  study , and it is 

obvious that wel l  111 2 shows lower contents than well 111 1 ,  

l ocated nearer to the site . 

b .  Gas Analyses 

Gas levels measured wi th the manual pump gave a 4 00 p pm con­

centration for the C02 and no thing for the CO . Zero values 

were recorded wi th the explo s imeter . 

c .  Leachate Production 

The levels of the local ground water table are be tter defined 

on this site than on previous sites . However , its condition 

on  a long- term bas is  are unknown . Consequently , only a very 

crude estimat e of the leachate produc tion rate on the · site 

can be stated by calculating the water supply of the water 

table through the infiltration of rain.  

The deposit  surface is  400 000 m2 , the average annual preci­

p itation in the area is 950  mm and the coefficient of infil­

tration for the site is 0 . 4 ,  considering the flat land and 

the silty sand cover on almos t  the whole site . Therefore , an 

annual leachate production in the order of . 1 70 000 m3 can 

be estimated . This leachate is found gradually in the ground 

water and in the Suzanne River which drains the water tabl e 

l ocated under the depo si t .  
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9 .  Summary - C onclusions 

The site 0 6-01 -0 5  is  the mos t important was te dispo sal site of 

the Kahnawake Re serve as much because of  its size (44 hec tare s )  

as  for the volume of  buried was te (3  000 000 m3 ) • "Sani tary 

Refuse Co llector" , which operated it unt il 1 97 2 ,  was its  main 

user . The s i te has no t been used since 1 9 7 8 .  

The site  forms a plateau comprised between the St-Is idore road 

( Rout e  207 ) , the Suzanne River and the Caughnawaga Golf Club; the 

owner of  the golf club bought the site  because , among others ,  the 

access road to the site  crosses part of the golf  course . A thick 

layer of littl e  permeable till underlines the site . The high 

water table is in direct contac t wi th the was te in several 

places . The contaminated ground water has a radial flow on the 

s ite , with a high hyd raulic gradient towards the Suzanne River . 

The natural drainage of the swamp located north-wes t  from the 

s ite is disturbed by the presence of the deposi t .  

Under the site a s  suc h ,  the ground water is , as expec ted , highly 

contaminat ed and typical of  leachate . The analys is of  the water 

located around the site  shows that the site has a noticeable 

impact on i t s  surroundings and affects  the qual ity of water in 

the area . 

A s tudy conducted by Heal th and Welfare Canada reveals a contami-

nation of the wells near the site . The contamination is of a 

microbial nature and according to the present study ,  it is no t 

possible to direc tly relate it to the s i t e .  However , the wells 

respec t the raw water qual ity level s for drinking water suppl ies 

f or the chemical parameter s .  

1 1 6 .  
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It can be stated that the closing of the site  was properly 

carried out with the exception of  its end s , where the recoveing 

is insuff icient and the slope steeper . 

To  sum up , Environment  Canada was right to consider this site as 

an intervention priority 1 for the Phase 2 of  the program , even 

though i t  was part o f  priority 2 category at the time of  the 1 98 2  

inv entory . Indeed , resul ts obtained show a contamination o f  the 

environment and present po tential health and environmen tal 

hazards .  Phase 3 of the federal control program should be under­

taken for this d isposal s i te . 

1 0 .  Recommendations 

The important contamination level of  surface and ground water 

recorded during this study should be confirmed by ano ther sample 

taking . Station #8 , located at the south-we st  end of the s i te , 

requests  special atten tion in order to evaluate the source of  

ni trates present in  noticeable quantity .  The river should be  

sa�pled much more ups tream in order to establish its natural 

c ontents , and downstream to confirm the buffer effec t of the 

river at the site level . 

D omestic wells which have shown a bac terial contamination should 

be monitored and it should be determined if the contamination is 

related to the presence of the land fi ll .  

The drilling program could no t determine the extent ( surface and 

d epth) of the contamination caused by the site . 1-le recommend to 

undertake during Phase 3 , the drilling of additional borehol es , 

on the site , at var ious depths , a borehole on the opposi te side 

of the Suzanne River and ano ther one wes t  from the site . In this 
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Q� 
las t  cas e , it  could be necessary to use an all-road s  drill or to 

work during the winter , since the land is marshy and difficul t  of 

acces s . Water lev els  should be regularly surveyed in all exis­

t ing or future piezometers . 

F inally , "Danger" signs should be pos ted at the crossing of the 

river and the road , as well as at the golf limit , in order to 

notify passers-by , g olfers and hunters . 
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5 . 0  CONCLUS I ONS AND RECOMMENDATIONS 

The study program undertaken in this second phase allowed to 

confirm or invalidat e  the site  classification resul ts of Phase 1 .  

Briefly , it can be said that the management method s of the Mi s­

tas s ini sites need to be optimized but the sites do no t present 

any major  environmental problems . On the other hand , the analy­

s i s  of the Kahnawake Reserve si tes reveal a high environmental 

c ontamination whose extent mus t  be defined by addit ional stud ies . 

The specific conclusions and recommendations for each site were 

presented in the previous chapter . 

The following paragraphs wil l  deal mainly wi th comments on Phase 

2 ,  which has been carried out , and on Phase 3 ,  to be under taken 

f or some of the site .  

A few remarks should be  mad e  about the study . Fi rs t ,  it  should 

be noted that the study was carried out at a time when the water 

level is high ( fall )  and therefore ,  samples were probably dilu­

t ed .  Some samples were even taken when snow was already covering 

the ground . This delay was caused by the difficul ty of ob tain­

ing ,  for some si tes , the necessary authorizations . Of course , 

the selection of s tat ions and/or the qual ity of the samples 

cannot be optimal in such condi tions . A s tudy of this kind 

should be spread over a longer period of time in order to survey 

the ground wa ter levels at different times throughout the year,  

which would allow to  bet ter describe the behavior of the water 

table . However ,  the preliminary assessment of impacts that was 

undertaken here is still valid and provides information on the 

nex t  steps of the program to be carried out , when necessary . 
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A few recommendations are to be made about these next steps . The 

s etting up of piezometers at various l evel s  and in the rock 

s hould be considered in order to see the vertical contamination 

caused by the site and to determine the water table behavior . 

Al so , a larger number of  boreholes should be drilled and these 

boreholes spread out in a larger radius than the one specified in 

the mandate of Phase 2 « 300 m) in order to evaluate the ex tent 

o f  the contamination ( in surfac e)  and to define the regional 

drainage pattern . This  would also allow a better assessment of  

the leachate produc tion generated by  the pass ing of  the wat er 

table through the was t e . It several case s however , it will be 0 

necessary to provide for different drilling equi pment and methods 

in order to avoid the same problems faced during Phase 2 .  For 

example , it should be 0 considered us ing vehicles on caterpillars 

or drilling in winter time , hence fac ilitating access to the area 

outside cer tain sites , or drill ing boreholes in the rock in order 

to  reach the water tabl e .  

The following measures should b e  included in the next water ana­

lys i s  program: 

1 .  Each station should be sampled more than once . To establ ish 

the significance of concentration var iations between point x 

and po int y ,  at least two analysis re sul ts should be ob tai­

ned . In addition , the se dupl icates should allow, up to a 

certain point , to val idate the resul ts or to explain impor­

tant variations in the re sul ts of a same station . 

2 . The sampl ing s tat ion s of one d ispo sal site should all be 

visi ted on the same day . Al so , the piezometers should be set 

up Oat least 2 or 3 meters into the wat er table in order to 

provide enough water for sampling and to avoir go ing back to 

the piezometer to complete the sampl ing . 
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3 .  Phase 3 will call for a more complex analys is  of water quali­

t y  parameters in order to define the type of  contamination 

( organic ,  inorganic ,  toxic or non- toxic ) .  

I f  all these conditions are re spec ted , it would then be poss ible 

to establish a more realis tic picture of the contamination caused 

by the si te and its extent out s ide the site . 

Whatever the resul ts revealed by this s tudy ,  it is important to 

ensure an environmental follow-up of the sites , both on a basis 

of social awareness  and accord ing to scienti fic experts ( l ) . 

Water level s should be surveyed on a regular basis and the 

sampling and analysis o f  permanent set  up stat ions should b e  

conduc ted for several years , until the contamination has comple­

t ely disappeared . Such a program could become considerable , but 

the available resources on the reserves could be combined wi th 

the Depar tment of Indian and Nor thern Af fairs inspectors and 

Environment Canada technicians , who inspec t those territories . 

S o lid waste dispo sal is a complicated issue and solving the pro-

blems it creates is no t easy . However , with concer ted efforts 

from all interveners and well-defined monitoring programs , it  is 

poss ible to insure a heal thy management of our env ironment . 

( 1 )  Recommended P rocedures for Landfill Moni toring P rogramme Design 
and Implementation Proceedings of an International S eminar, 
Fisheries and Environment Canada , Environmental Pro tection 
Service, May 197 7 .  
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ETUDE PHASE II 
PHASE II STUDY 

S I TES D ' EL IMINATION DES DECHETS 

SUR LES TERRES FEDERALES AU QUEBEC 

LANDF ILL S ITES ON FEDERAL LANDS IN QUEBEC 

FI CHE DE DONNEES 

DATA SHEET 

- CODE D ' IDENTIFICATION DU S ITE : 
S I TE IDENTIFICATION CODE 
NOM DU S ITE :  
S ITE NAME 

----------------------------

1 .  INFORMATIONS GENERALES /GENERAL INFORMATION : 

1 . 1  Loca l i s a t i on du s i te / S i te l oca ti on : 

Comte /  
Canty 
Cada s tre o f f i c i e l / . 
Offi c i a l  Cada s tre . 

Mun i c i pa l i te /  
Mun i c i pa l i ty 
Paroi s s e /  
Par i s h 
No . de l o t s / 
Lot no . 

Chemi n/ 
Road 
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Coordonne e s  U . T . M . / 
U . T . M .  Coordina tes 
Eleva t i on approxima tive / . 
Approxima t i ve eleva t i on . 

Cartes  topographi ques /  
Topographi c s  map s  

Photograph i e s  aeri enne s / .  
Area l photographs . 

N ----------

1 . 2  Hi s tor i que du s i te / S i te hi s tory : 

1 . 2 . 1  Propri e ta i re actuel / Ac tual owner 

Organi sme / 
Organ i z a t i on 

Personne r e s s ource /  
Contact 

E -----------

m geode s i que s / -------­
Geodetic 

eche l l e /  ----------­
s c a l e  

" 

" 

" 

1 . 2 . 2  Propr i e ta i re durant vi e ac tive / Owner during a c t i ve l i fe 

Organi sme /  
Organi z a t i on 

Personne re s s ource/  
Contact 
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1 . 2 . 3  Exploi tant ( s i di fferent de 1 . 2 . 1 ) /U s er i f  di fferent 

from 1 . 2 . 1 )  

1 . 3  

Organi sme/ 
Organiza t i on 

Personne re s s ource/ 
Contact 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - -

-----� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

-- - - -- - - -- - - - - - - - - - - - - - -- - - - - - - - - - - - - - -

Contrat et o b l i g a t i ons / 
Contrac t  & obl i gat i on s 

--------------------------------------

Duree du contra t /  
Contrac t  dura t i on 

Da te de mi s e  en opera t i on /  
Start-up da te o f  opera tion 

Eche anc e /  . 
Termi na t i on · 

1 . 4 Ferme ture ou abandon du s i t e / C l osure or s i te a bandon 

Date /Date 

Mot i fs /Mo t i ves : 

1 . 5  - Sources de rens e i gnement s / Informa t i on source 

( Nom , adre s s e , telephone , res pons a bi l i te , organi sme ) 
( Name , addre s s , phone , res pons a b i l i ty ,  organi z a t i on )  
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2 .  CARACTER I STIQUES PHYS IQUES / PHYS I CAL CARACTER I STICS 

2 . 1  Uti l i s a t i on du terra in/Land use 

Uti l i s a ti on des terres conti gues et proximi te des l o t i s s ement s / :  
U s e  of  ad jacen t  l ands and proximi ty of  developments . 

Speci f i ca t i on s : ( 1 )  domi ci l i a i re ou pro j e t  domi c i l i a i re /  
deve lopmen t s , hous ing 

( 2 )  eco l e s , terra ins de j eux , p l aces publ i que s /  
schoo l s , pl ayground s , pub l i c  place 

( 3 )  commerc i a l  ou indus tri el / 
commerc i a l  or indus tri a l  

( 4 )  agri col e /  
agri cul ture 

Ray,?n <300 m 300 m < Ray,?n < 1 6 00 km Rad�us . Rad�us 1 6 km < Ray,?n <8 kIT , Rad�us 

N/N ------- ------�--------------- - - - ------- - - - - - - - - - - - - - - - - - - - - - ­

s is  - - - ----------�---------- ------ - - ---- - - - - - ---- - - - - - - - - - - - - - - - ­

E/E �------------�------- - - - - -- - - - - - - - - - � -- - - - - - - - - - - - - - - - - - - - - - ­

o /w - - - - - - - - - - - - -� - - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - -

Travaux de cons truct i on sur ou dans - Ie si te ( e gout s , routes , 
batiments ,  etc . ) /  
Con s truc t i on work on s i te ( s ewers , roads , e t c . ) 
Pre ci ser/ Spec i fy : -----------------------------------------------

Autre ( de ta i l l er ) / .  
Other ( spec i fy )  . 
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Source d ' a l imentation en eau ( pui ts , lac , etc . . .  ) /  
Wa t er sup p ly ( we l l , lake , etc • . .  ) 

Proximi te / 
Proximi ty 

------------------------------ m ou km 

loca l i sa t i on /  
loca t i on 

U t i l i sa t i on /  
U s e  

Popu l a t i on raccordee 
a l a  source /  
Population served 
by we l l  

Proximi te d ' un envi ronnement fragi l e  ou d ' un habi tat  vi tal 
( p laine d ' i nondations , refuges fauni ques ,  parcs , re s erve s 
ecologi que s , etc . • .  ) /  : 
Proximi ty o f  a fragi l e  envi ronment or a vi tal habi tat  ( fl ood­
p l a ine s , f aun i c  refuge parks , eco l og i c  res erves , etc . . .  ) 

Proximi te / 
Proximi ty 

loca l i sa t i on /  
loc a t i on 

Nature /Type 
Autre ( prec i ser ) /  
Other ( sp e c i fy ) 

Proximi te du s i te aux : 
S i te proximi ty to : 

Topograph i e /  . 
Topography . 

-� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

chemins publ i c s /  
publ i c  roads 

bo i se s /woods 

Vege t a t i on ( prec i s er pre s ence et na ture du couvert ve ge tal ) / :  
Vegeta t i on ( s peci fy pre s ence and na ture o f  vege t a t i on cover ) 
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Z . Z  Geologie genera l e /General geo l o gy 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Forages exi s tant s / Exi s ti ng borings 

- - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Commenta i re s / Comment s  
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_ • • •• • _ • • •• •• • •• • • _. _ ... _ ... .. , #  .... ... _ •••• # ....... .... _ �J�": ...:... ;: •. . 

2 . 3  Caracteri s t i ques hydrol ogi que s /Hydrological  caracteri s t i c s  

2 . 3 . 1  Cl imatol ogi e / C l ima to l ogy 

A )  Pluvi o s i te /Rainfa l l  

Prec i pi t a t i on max . 24H/Max . Prec i p i tation 

Preci p i t a t i on moyenne annuel l e /  
Max . annua l prec i p i ta t i on 
S t a t i on de re ference /Referenc e s t a t i on 

: ---------

in 24hrs : ---------

. ---------

. - - -------

B )  Vents  ( prec i s er configura t i on et expo s i ti on au vent ) :  
Wind ( sp ec i fy pa terns and expo s i t i on )  

2 . 3 . 2  Eaux de surface/Surface wa ter 

A )  Inonda t i ons / :  crue annuel l e / annual fl ooding 
Flood crue decenna l e / t en years f l ooding . - - - - - - ­

crue centenna l e /hundred year s f l ood ing : -------

aucune ·!;rr:;e/no f l ooding 

zone af fectee par l a  crue l 
zone affec t ed by f l ooding 

. - ------

. --- - ---

B )  Drainage/Drainage : 
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2 . 4  Hydrogeo l og i e /Hydroge o l ogy 

2 . 4 . 1  Pui ts  exi s tant s /Exi s ting wel l s  
( Type , profondeur , age , e°tc . • . ) /  ( TyIE depth , age , e tc.  .. 

-- - ----- - - - - - - - - - - -- - - - - - - - - - - ---- - - - - - - - - - - - - - - - - - - - - - - - - - - -, 

--------- - - -- - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - -- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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2 . 4 . 2  Nappe d ' eau : profondeur moyenne / '  
Wa t er tabl e :  average depth 

2 . 4 . 3  Permeabi l i te moyenne 
Mean permea bility of 

du s i te /  
site  

2 . 4 . 4  Sourc es  d ' inf i l tra t i on & points  de  re surgence / 
Inflow and outflow source s  
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3 .  EL IMINATION DES DECHETS /WASTE D ISPOSAL 

3 . 1 ' Aire de di spo s i t i on /  
S i t e  area L

Long
h
· / _ _ _ _ _ _  � L�

d
rg

h
. / -----� Super f i c i e/ _ _ _ _ _  _ 

eng t W� t Area 

3 . 2  Protec tion du s i te / S i te protec t i on 

Accis contro l ' /  
Contro led acce s s  

Acces l i bre / 
Uncontro l ed acce s s  
Surve i l l ance ( spec i f i er ) / . 
Surve i l l ance ( sp eci fy ) 

. 

Cloture permanen te/  
Permanent f ence 

Cloture mobi l e /  
Mobi l e  fenc e 

Jours d ' op'ra t i on /  
Days opera t i ona l 

Pro tec t i on incend i e /  
Fire pro tection 

Autre/ Other : - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

3 . 3 etc . . .  ) / :  

3 . 4 Procede de ferme ture du s i t e ( pour s i tes  ferme s ) / : 
Procedure for s i te clo sure ( for closed s i t e s ) 
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3·. 5 Type de dechets  

Speci f i er ici  l a  nature ( dome s t i que s , cons truc t i on ,  car­
ca s s e s , auto s , t erre , pneus , mort i er , deche ts  radioact i f s , 

dechets pa thogene s , �ech e t s  dangereux , etc • • .  ) ,  I e  vo lume 

e t  s i  po s s i bl e  l a  s ource ( provenance ) de s deche t s . 

Type o f  Wa s te 

Here , speci fy the na ture ( domes ti c ,  indu s tr i a l , chemi cal , 

cons  truc t i on ,  carca s e s , cars , earth , ti  res , mortor , radi o­

ac tive wa s te , ·pa tho logi cal wa s te , hazardous wa s te , etc . • .  ) ,  

the vo lume and i f  pos s i bl e  the s ource ( ori gin ) o f  the s e  
wa s te s . 

Provenance / Ori gin Na ture " 
¥a.lume 

( Kg., m3 ou bari l s ) 
( Ke ;  m or bari l s ) 

TOTAL : 
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3 . 6  Mode d ' e l i mina t i on/Di spo s a l  me thod 

3 . 6 . 1  Typ e  d ' ins t a l l a t i on/Type of ins ta l l a t i on ;  

Enfoui.s sement/ Control ed d i s charge 

A c i el ouvert / Open dump 
Inci nera t i on / Incinera t i on 
Depot ma teri aux sec s / Inert ma teri al depo t : 

Pos t e  transfert /Trans fert s ta t i on 

Autre ( spec i f i er ) /Other ( s pe�i fy )  

3 . 6 . 2  Couverture deche t s /Wa s te cover : 

% dechet s  couvert s /% wa s te covered 
Pro fondeur ou hauteur des dech e t s /  
Depth or h i ght o f  wa s te 

---------------------% 
-------------�-------m 

3 . 6 . 3  Enfoui s s emen t / Land f i l l  

Sani taire ( dechets recouverts chaque jour ) / .  
Sani tary ( day ly cov�r ) . 

Sani t a i re modi f i e  ( de chets  recouvert s non 
quo tidi ennement /  
Modi fi ed s an i tary ( no t  covered da i ly ) 

Enfoui s s ement /Landf i l l : 

surface/ surface 
tranchee / trench 
pente / s lope 

Mode d ' ope ra t i on ( spe c i fi er na ture e t  fre quence d e s  ope r a t i ons 
d ' e l imina t i on apres la decharge ) / :  
Type of opera t i on ( s peci fy the na ture and the frequency o f  the 
di sposal opera t i on a f ter rec ep t i on ) 

* Combus t i on/ Combus t i on 
* Compa c t i on/ Comp a c t i on 
* Recouvrement / covering 

Nature ma teri aux/ 
Type o f  ma teri a l s  
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Ori gine / Ori gin : sur le  s i t e / on s i te 
a i l l eur s ( spe c i f i er ) /  
off  s i te ( s peci fy ) 

Frequence / Frequency - - - - - - -� - - - - - - - - - - - - - - - - - - - - - - - - -

* Materi e l  de manuten t i on et compactage ( type , nature et de's­
cri p t i on ) / :  
Handl ing and compacting equi pment ( type , na ture and des­
cri p t i on .  

* Autre /Other : - - - - - - - - - - - - - - - - - - - - - - - - - -� - - - - - - - - - - - - - - - - - -

3 . 6 . 4 Depot a c i e l  ouvert /Open dump : 

Spe c i f i er na ture e t  frequence des opera t i ons  d ' e l imi na t i on 
apres la de charge / :  
Spec i fy na ture and frequency o f  the di sposal  opera t i on 
a f t er recept i on .  

Combustion / Combus t i on 
Compac t i on/ Compac t i on 

Di s po s i t i on re s idus / 
Wa s te di s p o s a l  

Autre/Other 

3 . 6 . 5  Inc inera t i on / Inc inera t i on :  

Capac i te / Capaci ty 

Typ e  de four /Ki ln type 
Mode d ' a l imenta t i on/ 
Feeding mode 

Combus t i b l e  d ' appoint / : 
Suppl ementary fue l 

Temperature d ' o pera t i on/ 

na ture/nature : 

vo lume /volume 

Opera t i ng temp . : - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Di spo s i t i f  ant i -po l lution 
( de s cri p t i on ) /  

- - - - - - - - - - - - - � - - - - - - - - - - - - - - -

Pol luti on control equi pment 
( de s cri be ) 

Re s i du s  de l ' incine ration /  
Incinera t i on wa s te 

3 . 6 . 6  Pos t e  de tran s fert/Trans fert s ta t i on : 

( Spec i f i er na t�re e t  frequence du tra i tement des de che t s ) / :  

( Speci fy na ture and frequency of  was te trea tment ) 

Recupera t i on / Recovery 

Dechiquetage/ Shredding 
Compa ctage/ Compacting 
Des truct i on fina l e /  
Fina l de s truc t i on 

Autre /Other 

3 . 6 . 7  Recyc l age ( sur Ie s i t e  d ' e l imina tion ) / :  
Recycling ( on si t e )  

Elements recupere s / . 
Wa ste recovery 

papi er/paper 

me t a l /me t a l  

verre / g l a s s  

energi e / energy : 

Des cri p t i on ( volume , uti l i s a t eur , etc  . . .  ) / . 
Descri p t i on ( volume , user , etc . . .  ) . - - - - - - - - - - - - - - - - -
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3 . 6 . 8 

3 . 7  

3 . 8  

Me thodes 
Methods 

de p l oye e s  pour conten i r  l e s  
used for containment o f  high 

dech e t s  a ri sque s 
ri sk wa s te 

e l eve s / :  

- - - - - -- - - -- -- - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Eaux de l ixivi a t i on /Leacha t e : 

Sys t eme arti f i c i e l  de dra inage / . 
Art i f i c i a l  dra inage s y s tem 

Re t enti on l ixivi a t /  
Leachate reten t i on 

Tra i tement des eaux/ 
trea tment Wa ter 

Autre/Other 

du s i t e ( pour s i tes  en opera t i on ) /  
or s � te �n opera t � on 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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3 . 9  Gaz ( Commenta i res ) /Ga s ( Comments ) 

- - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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2 . 5  S chema du s i te / S i te sketch 
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2 . 6  Profi l du s i te / S i te pro fi l 
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4 .  RESULTATS D ' ANALYSES /ANALYS I S  RESULTS 

4 . 1  Eau ( surfac e  souterraine ) /Wa ter ( surfac e underground ) 

Percol a t i on apparente / Apparent perco l a t i on : 

4 . 2  Gaz /Ga s : 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - -
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s .  IMPACT POTENTI EL SUR L ' ENVIRONNEMENT 
( Eau de lixivia tion , Eau de surface , E s the t i que , Gaz , Topo­

graphi e ,  Vegeta t i on ) 

POTENTIAL IMPACT ON THE ENVIRONMENT 
( Leachate wat er , surface wa ter , Ae s the t i c , Ga s , Topography , 
Vegeta t i on ) 

- - - - - - - -- - - -- - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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6 .  RECOMMANDATION / RECOMMKNDATIOB 
i 

- - - - ----- - - - - - - - - - - - - -- - - - - - - - - - - - - -- - - - - - - - - - - - - - � - - -- - - - - - -

---------------------------- ------- - - - - - - - - - - - - - - - - - - - ---� - --
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2. Borehole Reports 



BOREHOLE REPORTS 



EXPLANATION OF THE FORM OF THE BOREHOLE REPORT 

This  form summarizes f ield information obtained from each boring and 
gives the result of the permeab il ity test  made in the piezometer . An 
explanation of the various columns of  the report fol lows . 

ELEVATION AND DEPTH 

These  columns give the elevation and depth of inferred geologic con­
tacts . This elevation is referred to the datum shown in the general 
heading . 

DESCRIPTION 

A description of the soil , us ing s tandard geotechnical terminology , 
is  contained in this column . 

Clas s if ication of soil  s trata is based on the fol lowing part icle  
s ize dis tribution : 

Clay less  than 0 , 002 mm ( lesser than 0 , 002 mm) 
Silt  from 0 , 002 to 0 , 075 mm ( 0 , 002 mm to 11200 s ieve) 
Sand from 0 , 075 to 4 , 75 mm ( 11200 s ieve to 114 s ieve) 
Gravel from 4 , 75 to 75 mm ( 114 s ieve to 3 in) 
Cobb les from 75 to 200 mm ( 3  in a 8 in) 
Blocks larger than 200 mm (over 8 in) 

Unified soil clas s if icat ion system ASTM D248 7-75 . 

/ 1 . 



DESCRIPTION (following) 

Terminology used for describ ing soil  s trata is based on the proportion 
of individual particle s izes  pre s ent : 

Trace or occas ional Les s than 10%. 

Some 10 to 20% 

Adj ective ( e . g .  s ilty or sandy) 20 to 35%  

And ( e . g .  sand and gravel )  35  to  50% 

STRATIGRAPHIC PLOT 

The s tratigraphic plot for the descript ion of soil  s trata is given with 
the following symbol s : 

Organic 
soil  

Was tes P7IlI1 Clay l/ / " /1 Silt  
� I I I ,� 

Sand Gravel Blocks 

WATER CONDITIONS 

In this column , the water level taken from the p iezometer �s indicated 
to scale for the date shown . 

SAMPLES AND TESTS - TEST RESULTS 

This  part of the form presents f ield test  resul ts at the level where 
they were performed . The local isation of the te st  is given in a graphic 
form .  The type of the test is def ined by and abbreviation for which an 
explanat ion i s  given in the lower part of the form .  The number of the 
te s t  is shown . The recovery of the sample is the ratio of the soil 
length taken in the split spoon on it ' s  driving length . 

/2 . 



SAMPLES AND TESTS - TEST RESULTS (following) 

The permeab il ity te s t  result made in the piezometer �s  presented in 
cm/ s . For the standard penetrat ion tes t ,  the numb er of s trokes needed 
to drive in the split spoon for each 15 cm (6 in) is indicated . The 
s tandard penetration index (N ) .corresponding to the number of s trokes 
needed for the last 30 cm ( 1 2  in) drive in is  also indicated . 

P IEZOMETER SETTING 

A sketch shows to correct elevations and depths the piezometer made from 
cleft plas t ic tube containing mineral f ibre , the cal ibrated sand , the 
bentonite plugs and the upper protect ion s teel pipe . The space between 
the bentonite plugs is  f il led with the soil recovered from the borehole . 

/ 3 . 



MISTASSINI 

S ITE 02-01-01 - OLD DUMP 



cPLel B OR EHOLE R E PO R T  
Boreho le No . . . . .  ) . . . . . . . . . 

� Project no : . . . . .  82.9. . N.:a! .• . 1.C . . . . . . . . . . Dote of dr i l l i n �  . . Q�.t. , J.9.,. 83 
Pro ject . . �!=1n<;l�.q� . .  � �.t:��., . .  �!l;4�f'I;I!- . !.t;� !=.�:r!=.� . :-. .  ��.��� . . � . . . . . . . . . . . . . . . . . . . . . . . . Dote of re port. \ .Nmr. . 15.,. 83 
SHe: . . . . . :t1:i-.s:t:;I?-P.El :i-p..� L .El :i-:t.� . P.4-:-fU -:-P.1. . ���<;l . . 4\l�p.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H a  mmer : moss . . . . . . . . . . . .  119 
El evat io n. r. '.r.nce :Arl:>.��rl?-}:'Y. .�. �J. .•. J.P.Q , .O.Q .Type of boreho l e . . U . �IIl . ?ggE;:r . . . . . HeiQht of drop. . . . . . . . . . . . . .  cm 

SO I L  S EC T I O N S a m p lH and tests PIezometer Sett i nQ 

ELEV. DEPTH rn m ft. 
DESCRIPTION 

. Type Rec. 
Strat. W.L Lac. a No. ( 0/0) 

Test 

Resu lts S K ETCH 
E L E V. DEPTH rn m ft 

102.75 0 0 - l03 ,H 0 0 

TEST RES U LT S  

N : STD  PENETRAT ION INDEX ( STROKES /O,3 m)  
II • IOf:RMEA81LITY ( eM/_ ) 

NOTES ' Surface water level ob served during dril ling at 
0 , 6  rn depth . 



.p.l B O REHOLE R E PO R T  
80"hol. NO .: . . . .  } . . . . . . .  . 

� PrOI.et no : . . . . .  ?�.Q � �)�� .• .1.(: . . . . . . . . . .  oat. of dr t  l i l n g  . .  QC.t ,  �9.,. �3 
Proj.ct . .  ��?-��.q� . . ? �.t.��., . .  J.p:4��I!- . F.��!=.�Y!=.� . :-. .  ��.<3;�� . .  � . . . . . . . . . • . . . . . . . . . . . . . .  Oa t. of report. : . .NmT.. 1 5.,. 83  
S i te: . . . . . I1��.���.� tp..�,. �.�t� . .  Qk:Q��Q�  . . (<;>),,4 .  �.t.!I!1P'>' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H a mm.r : moss . . . . . . . . . . . . kq 
EI .vat io n r.f. r.nc. :A���):�cH:-Y. J3M� �.l. : �.QQ .. . QQ .Typ. of bor.ho l •. . L3 . . Cm .<;l.u.geJ:' . • • . .  H. iqht of drop. . . . . . . . . . . . . .  cm 

ELEV. DEPTH 
m m ft. 

103 3� 0 0 

SO I L  S EC T I O N  

DESCRIPTION 

Till : s ilty sand 
to sand and s il t ,  
traces o f  gravel ,  
brown-grey ; some 
cobb l e s . 

Samp lH and tests 
Typ. R.c. Sirat. W.L. Lac. a No. ( 0/0) 

20 1 0-83 

k-l 

Tes t 
Resu lts 

k: inval id tes t 

Piezometer Sett i nq 

SK ETCH E L EV. DEPTH 
m m ft 

103 .5L 0 0 

NOTES ' • 
TEST RES U LTS  Part �al cave �n of hole when drill  rods were being 

N : STD PENETRAT ION INDEX ( STROkES /O,3 m)  pulled up ; hole f il led itself  below 4 , 22 m depth . 
k • I"f:RtoI£A8IL1TY ( eM/_ ) 



.p-. B OR EHOLE R E PO RT 
80"ho l. No . . . . . .3 .  . . . . . . . . + Project no : . . . . . .  �?� : ���:.�� . . . . . . . . .  Date of dr i l l i n g  . .  q�� . . )�.,.�3 

Project . . . ��l!-#.H.l . .  � .i.���., . .  f::q4�.�l!- . .  ���.��Y!=.E! . :-. .  �1l.���  . .  � . . . . . . . . . . . . . . . . . . . . . . .  Dote of report. \ .�OY.·.P.,.�3 
S i t  ... . . . . . t:1�.s.t�.s. l?�gi, .S.it:.E; . 0.2,:9.1::9;1. . .  ( p.1,q. . . qt}.IJlP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ha mmer : moss . . . . . . . . . . . . lIq 
E l evat i o n  refe r encI :ArRitr.Cl-rY. J3M.,�;I. . • ).P.Q , O.Q . .  Type of boreho le  . . 13 . .  em .auger. . . . . He iQht of drop. . . . . . . . . . . . . .  cm 

SO I L  S EC T I O N  Samp les and tests 
ELEV. DEPTI-I 

m m ft. OESCRIPTIQH 
Type Rec. 

Sire t. W.L. Loc. a No. , 0/0) 
lOf36 0 0 

TEST RES U LTS  

/ / / / 
/ / 

/ / / / . 

N : STD PENETRAT ION INDEX ( STROKES /0,3 m) 
II • �R"E"'BILITY ( c.l. ) 

0-83 

I--

k-l 

NOTES' 

Test 
Resu Its 

k :  inval i  d 

Pi ezometer Set t i nQ 

SK ETCH 

�. � 
tes t ��J� 

E L EV. DEPTH 
m "' ft 

01 .61 0 0 



.-.l B OREHOLE �;:�Rl� 80"ho l. No . . . . . .  
4 . . . . . . . . . 

� Proj.ct "0 : . . . . . . . . .  : . . . . : . . • . . . . . . . . . .  Dot. of dr i l l in g . .  qc;.�.·.?9.,.�3 
Proj.ct . . .  �����.��.l . .  ��'��?" " �?��.�� . .  ���.��;r�.� . :-. .  ��.��� . .  � . . . . . . . . . . . . . . . . . . . . . . . Oat. of re port. :. Noy ... �5.,.83 
Sit .. . . . . . .  t:1�.�1;:?-.�� �)J;� . •  s.��.� . 9k:·9.l:-:-9f. . .  ��.�<;l . . qVrp.p'� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H a  mm.r : mass . . . . . . . . . . . .lu� 
E I .vat io n r.f.r ."c. :Ar:����.x:{lFY. .��.� : f..q9).q9 .Typ. of bor.ho l  •. . U . . c;:m .Q.llg�}:" . • • • .  H.iQht of drop. . . . . . . . . . . . . . em 

ELE'l m 
99. 80 

SO I L  S EC T I O N  
DEP� Strat. DESCRIPTION m ft. 0 0 Dome s t ic was te s . '· () ·r :1- 1 .lf. d '  -I- ;"', [, 
..LI- ::Ci;'" r-- I �  0":-

-t- \J ("'. ,<;, 

W.L. 

Samp l  .. and tests Test Pl ezom.ter 
Typ. R.c. Resu lts SK ETCH Lac. a No. ' % )  

Set t i nQ 
E L EV. DEPTH m m f t  
9 � 0 ° 

�9 ,49 :-
991)6 -.... J -� I""'--I-- 5 \.I r  

98 , 09 _t-=- r,, �.O,� 
l -I- r. ¥- (J - -� -

21- 10-83 
97 , 66 �-r-f�---�---��---��---�'�r�� �r 

96 75 t"3_' :"'1��,;.;;;.ot-B_
r
_
o
_w

n 
__ 

s
_�_

l
_

t
_
y 
____ 

sa
_

n 
___ 

d
_·--th':,"':fi"{�� r- � �. , -__ Till : silty sand , ·fy:"j.�·· -5 .::�.'.: .. : '.':',� ,';' : 'j-" . ' k 1 k 7 8 X 1 0  / 

l -I­
t-"-I--

-I-9 7 , lC -r-
96 , 71,i:.. 10 

_r" 
--

96 , lq - _ 
95 , 8ErL_ 

-... a bit of gravel, grey :'::i.;': ;j. - : : ,  cm s ':. " '.:'.:: 

.L� cobbles  and b locks :����. rt��v�:.�� _ 95 , 53 -�-+--------------------f��--�--+----;-----r--------;-------����------1r--�-�_ 1 5  :� End of dril l ing at 4 , 27 m _� 
. -1- ' -I-� � -I- -I-

-I- :1--, -I- 1 .. -1-L� �� --- --
-- , : -�I- �-
-I- :� 
:� -� ' -1- �I-� 
-I- :1-:1- -I-

- - I- ' - I-� 1""'-_' '\ n  �� r---" 
-I- --
- -

�I- �-
�I- �--

--:� :� �I- �I--I- -I-- --- -I-
12-1- tiLl-�� -� 

-I- :-�I- �: �I- -
-I- -. 
-' 41'1 -� �� � -

�I- �I-- ---I- _,-
-I- -I-

15-1- �I-�� -� 
TEST RES U LTS  

N : STD  PENETRAT ION INDEX ( STROKES 10,3 ml  
k I I"f:RM£A8ILITY ( eM/. ' 

NOTES ' 



MISTASSINI 
SITE 02-01-02 - EXISTING DUMP 



.pl B OR EHOL E  R E PO RT 
80,. •• , . N • . . . . . . .  1 . . .  1O""8 + . .  . Proj.ct no : . . . . . ��?:.��:\ ·. �� . . . . . . . . . . . Dote of dr i l l i ng . �.c:� .. . . .  ! . . 3 

Proj.ct . . . . �:a:��! ��.l . .  � :-.���.' . . �.r:�:-.�� . .  X:��.��':'::� . :-. .  ��.��� . . � . . . . . . . . . . . . . . . . . . . . . .  Date of re port. :. �.oy .. J� , .�3 
S·i te: . . . . . . . t:1�.��9-.�� �Att .�H.� . 9.:S-:-9.l:-:·9� . . � �.:x;t�.t;t�g . ���p) . . . . . . . . . . . . . . . . . . . . . . . . Ha  mmer : mass . . . . . . . . . . . .  lIg 
Elevat i o n  re'e renCl �1:>.�H·.B;�Y.:!���L·.�99. ,.99 . . .  Type  of bor.ho le. J� . . �IJl . .  a,\lg,�� . . . . . He ight of drop. . . . . . . . . . . . . .  cm 

ELEV. DEPTH 
m m ft. 

SO I L  S EC T I O N  

O[SCRIPTIQN 

End of dril l ing at 

-
TEST RES U LTS  

Samp les and tests 
Type Rec. S tra t. W.L Lac. a No. ( 0/0) 

J---

8 , 53 m 

Test 
Resu lts 

Pi ezometer Set t i ng 
E LEV. DEPTH SK ETCH m m ft  
[99� a a 

NOTES ' Partial cave in of hole when drill  rods were being pul led up ; hole f il l ed itself below 7 , 4 7  m .  
N : STO PENETRAT ION INDEX (STROKES /O,3 m l  
II • II£RtoI£AIIILITY ( c./. I 



.p.l B OREHOLE R E PO R
1
T 

Bo,.ho'. No . . . . . . . 2. . . . . . . . 
� Proj.et no : . . . . .  ��.� :���: . .  � . . . . . . . . . .  Dot' of dr i l l i n g  . .  Q<;: t . •. ZP.,.1;l3 

Proj.ct . kCJ.T;l!.l:U.l.l . .8.itaa , . .  Indian .raaer:v.es . . ""7 .  P.has.e . 2 . . . . . . . . . . . . . . . . . . . . . . . . . Dot, of report. :. Jilov . .. 16.,.83 
S i te: . . . . �.i,1?1=.q 1? ? :i,I].i ... � i.t:.e . . QZ:-.Ql :-0.2 . .le4iat ing .  dump.) . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ha mmer : moss . . . . . . . . . . . .  119 
E l evat io n r" .r 'nc. :.ArD.:i.t;r:.q.ry. ]3M�1. .. 20.Q , O.Q .Typ. of bor.ho l e  . . 13 . .  cm. aug.er . . . . . H.ioht of drop. . . . . . . . . . . . . . cm 

ELE'I. DEPTH m '" ft. 
I qq At.. 0 0 

SO I L  S ECT IO N 

DESCRIPTION 

Samp les and tests 
Typ. Rec. 

Stra t. W.L Loc. a No. ( 0/0) 

End of drilling cit 7 ,  160 

NOTES' 
TEST RES U LT S  

N : STD  PENETRAT ION INDEX ( STROKES /O,3 m)  
II • JO£RM£AIIIl.ITY ( eM'_ ) 

Test 
Resu lts 

PI ezometer Sett i  no 

SK ETCH 
E L EV. DEPTH m m f t  
19 98� 0 0 



KAHNAWAKE 

S ITE 06-01-01 - MUNICIPAL 



cPl B OREHOLE R E PO RT 
Bo"ho l. NO . . . . . . 1 . . . . . . . $ .  � Proj.ct no : . . . . . .  �.��: .���.·X� . . . . . . . . . Date of dr i l l i n g  . . ��.� : ? ,  . . ?  

Project . . .  �C!-�.���.�� . .  s.���.� L .�I?-�.�C!-� . . . r���!.':�.s . .  :-. .  �l:�.�f7 . . � . . . . . . . . . . . . . . . . . . . . .  Date of re port. , .l:e� ,  �.,.�� 
S i te:. , . . . .  �.a)f:p..a;�9-��-' . .  #.�� . .  Q�:-.Q� :-.O.� . . (.t1\1:p..�<;.�P.C}P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ha mmer : mass . . . . . . . . . . . .  1I(il 
El evat io n refer ence :Arl;>�:t.J;�J.Y. l3M"E?L •. )QP."QQ .Type  of boreho le, U . . <;:fQ . C}1l,gE?1='. . . . . .  Heioht of drop. . . . . . . . . . . . . . em 

SO I L  S ECT I O N  

DESCRIPTION 

Samp lH and tests 
Type Rec. Strat. W.L. Lac. a No. ( 0/0) 

Test 
Resu lts 

Piezometer Set t i no 

S K ETCH ELEV. DEPTH 

2Q'; 1 "- 0 0 0 0 

TEST RESU LT S  
N : STD PENETRAT I O N  INDEX ( STROKES /O,3 m )  
II • I"£RMEA811.ITY ( c./. ) 

NOTES ' Wat er level not reached , no 
Two other dri l l ings , Ln the 
refusal at 0 , 6 1 m .  

p iezometer ins tal led . 
same zone , reached 



.p.l B OREHOLE R E PO RT 
eo" •• , .  No . . . • . .  2 . . • . • . • . .  

+ Project no : . . . . .  �?�. ·.��A : J-.� . . . . . . . . . .  Dote of dr i l l i n g . �'7 �.·} ? �.� 
Project . . . . �.B:r:�.� �;1) . �.� ��.s. t . .  I.�<;l.i.B:r: . . ���.��Y.�1? :-: . :rh��� . .  ? . . . . . . . . . . . . . . . . . . . . .  Dote of re port. :. ;F.e];> .• .  Q , 13.4 
SHe: . . . . . . .  �il.l].�il.WC;lt<g , . . q i:t.� . P.Q7P);:-9.1 . .  G:{lJ�.i.c; ip.q:[.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ha mmer : moss . . . . . . . . . . . . kl3 

El evat io n reference :-i\:r:Ql, t::r:qry. !3j�f ... �.l. . �QQ . QQ .Ty pe of boreho le  . . 1 3  . . CIll . .  a1,lg�r. . . . . He ight of drop. . . . . . . . . . . . . . em 

ELE'I. DEPTI-i 
m m ft. 

296 31  0 0 

SO I L  S ECT ION  

DESCRIPTION 

-f- Domestic  wastes  --� I -� � 
294 , 94 :� 

- End of dri l l ing 
2 -� 

�� -� -
. --3 10 

TEST RES U LT S  

Samp les and tests 
Type Rec. Slrat. W.L Loc. a No. ( 0/0) 

� � 'C-;, 
* (� .. 

j) G:[ -
� c; � r. -.: . ; 

Tes t 
Resu lts 

at � ,37 m - Ref usal on r o ck 

NOT E S '  

Piezometer Sett i ng 

SK ETCH ELE'I. DEPTH 
m m ft 

o 0 

Water l evel not reached , no piezometer ins talled . 
N : STD P ENETRAT I O N  INDEX ( STROKES 10,3 m)  
k I JO£RMEA81LITY ( eM/. ) 



KAHNAWAKE 

SITE 06-01-02 - MORRIS 



.,.. B OREHOLE �;��R
1: 80"ho l.  No . . . . . . . . . 1 . . . . .  . 

� Proj.ct no : . . . . . . . . .  : . . . . : . . • . . . . . . . . . .  Dote of dr i l l i n g  . . �E?P.� � ?8. t 83 
Proj.ct . . ) .. gIJ.<;l.;E.H.l . .  9;L.t;C?l3 . . :-. .  :J;I).�.i,cgl . .  J;�.s.�rY.�9 . .  -: . ?h��.� . ?  . . . . . . . . . . . . . . . . . . . . . Dote of re port. :. Noy . .. . .  9. , 83 
S i te: . . . . . . Kahnawak� , . Ait.e. . 06.-:-01-:02 . . (MQrris)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H a m mer : m o ss  . . . . . . . . . . . . kq 
EI ."at io n r.f.,.nc. :Arb.itr.ary.� ... eL200.,.OO . . Ty p e  of borehol  •. . L5 . . CJ;Il,. .b9.U.9N . . .  H.ioht of drop. . . . . . . . . . . . . .  tm 

SO I L  S EC T I O N S a m p lH and tests 

ELEV. DEPTH 
m m ft. 

DESCRIPTION 
Typ. 

S fro t. W.L. Lac:. 
a No. 

200. 64 o 0 -� Fil l :  dark brown sand : ::·h:;· :� and p ieces of con- I#.:��: , -� crete and bricks . �� 9�58 ��4---��----������ -� IGravelly sand , a b H  :�::o·�· 
- 5 f ' It 1 1 ,..:,: .. : _� 0 S 1.  , ye ow- :�); ·P.:-· 

2-1- brown . Some cobbles  11.;:�.:�: 
..:- d 1 k 

. . . . . . . 
-� an b oc s .  :�,.:.� f:�·.' · -� �.�:,.I. . 

. : I- I�:/.: ' .  
97, 60 3 10 �o.:j).: 

:1- Sand , a bit of silt to ;.:ri-j -I- $ i l ty ,  a bit  of grcr :��::'f 
. - 1 d k b 1"i .. . .  .6 .. 

96, 6 1 � I- ve , ar rown • :;'J.:':�: � -I- Some cobbles . r:�. · .�/ -
96, 23 Ii" . �'l. 

:pE: Til l : Sandy silt ,  ;.}): ioLl- t races of gravel , Il.:.i," o;( :� dark grey . ��;N 
194,55 �i-2C �.d;.;.:�: 
194 24 - Cobb les  and b locks . I�(�,$.: 

193'96 - Probab ly rock . IRU K  
, �� End of dri l l ing at 6, 68 m .  

-� :� 
,Lf--� :� 
, -f-�� 

-I--
10-'­

.:.:... .... -_I--� .-flL� -� --� 
�� -� -
13-� 
�i­

-f-
.:� �f­:� 

-f-
1 5-

i-�� 

I---
k-l 

I---

Rec. 
( % )  

type and 13 em augers 
Tes t 

Resu lts 

P i ezometer Sett ing  

SK ETCH 

k:  2 , 3  X 

E L EV. DEPTH 
m 1ft ft 

-- . 1200 7c 0 0 

TEST RES U LTS 

N : STD PENETRAT ION INDEX ( STROKES /O,3 111 ) 
II I II£RMEA81LITY ( c./s ) 

NOTE5the water was very muddy during the ins tallation 
the piezometer . 

of 



. .pol B OREHOLE 
82��:2�

T 
B.,.h. '  • •• : . t' . . . . .  

� ProJ.ct no · . . . . . . . . . . . . . . . . . • . . . . . . . . . .  Oat. of dr il l i n g  . . .  �t � .3. , S.3. 
Proj.ct . . . 4?p.4f ;i.1.l . .  q it.�s �  . .  Ind.ian . re.seDles . . 7 .  P.hase . 2 . . . . . . . . . . . . . . . . . . . . . . . Oat. of report. \ N.ov • .9 ,  8.1 
Site: . . . . .  KCJ.l).p.;,!-wp..��., . . $;l.t;E;! • .  QQ:-.Q�:-.QZ . .  G1Qr:d�J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H a m mer : mass . . . . . . . . . . . .  119 
E I.vatio n r.f.renc.:Arb.i.t1="ary.l3M •. �l . 20.0 . O.OTyp. of bor. h o l e  . . .  13 . . cm . . aug.er. . .  . H.ight of drop. . . . . . . . . . . . . .  em 

SO I L  S EC T I O N  S a m p les and tests �rezometer Set t i ng 

ELE'I. DEPTH 
DESCRIPTION 

Typ .  R.c. 
Strat. W.L. Lac. a No. ( 0/0) m m ft. 

Test 

Resu Its SK ETCH 
E L Ev. DEPTH 

m m f t  
199�:S 0 0 

TEST RES U LTS 

N : S T D  PENETRAT I O N  I ND EX ( STROKES /O,3 ml  
II • Jl£RMiA8ILITY ( c./s l 

NOT ES '  Water l evel not reached , n o  piezometer 

o 0 

ins tal l ed .  



.p.l B OREHOLE R E PO RT 
eo"Oo l,  NO . . . . . U . �. T83 � Project no : . . . . . . . . 8.�� ... ��A .. �� . . . . . . . . Dote of d r i l l i n g  . . .  : . : . . .' . .  . 

Project . . . . �C!-����.l.� . !>.���.� . :-. .  ��.4��?: . �.E?:��!.��!> . . -: . .  �l;�.s.� . .  2 . . . . . . . . . . . . . . . . . . . . .  Oat' of re port. :. NoY . •. � , .8.� 
S i  te:o . . . . . .  1Z:a,l).�.a,�9-�� , . .  1? �.t.� . .Qq:-PJ :-9.4 . . C.l1<n:·.x:i?). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H a mmer : moss . . . . . . . . . . . . 119 
El evat io n rtfer ,nc, :Arhitr.cru. J?M,. �J : �.QQ -,.QQ .Ty p e  of borehole . .  D . . t;:91 . . ?llg�r. . . . .  Heioht of drop. . . . . . . . . . . . . .  em 

SO I L  S EC T I O N  S a m p lH and tests 

Type R,c. 
Strat. W.L. Lac. a No. ( 0/0) ELEV. DEPTH 

m DESCRIPTION m ft. 

198 63 0 0 
S�lty sand , a b�t  .: . .  { .. :,,­

:� of gravel , brown . �/';::' -� ·!if:!-c.C� Some cobbles  and .:�./ •. 
r-- b locks . (·· ·l-:�J. -� ��::-? -� ': .1..:� - .) . :-/.. 
2 -� I>':�/:V'I �� ;:/: .:,/: . 

-� �.:I.:" - I�" � 
195 ,73 3-� Ii'.,,:;{: '  
195 ,43 Gravel . ��"8·o'l: 

_� Silty sand , a b i t  o/:r. 
- f I b .�::)�: _� 0 grave , rown . �>/::(. i§��{ .. _ Gravel s  and c obb les ;{ .. �::o;. 1 'Y 26- 10-8 -�15 a bit of sand to sil ty � � �/: - t-­:� and gravelly sand , �:·1,6;( 

193 ,5') � Q:rev - brown . :·I.:';-Y.D� 
'- -� S�l  t ,  traces of sand /'.::1 1\.-1 

Tes t 

Resu lts 

Ik. : 2 , 6 X 

192,99 
-� :;m rl  or-"l"lTPl orpv li Q/ �tls End of dril l ing at 5,64 m -· Rej usal on rojek . 
-
-� 
-� . -�� 
-� 

:� 
e -� t-=--� 

:1-
!t -� 
�W£ 

-� 
-

� 10-
�I-

--� -� . -�� -----
.-�� ---
13-­�� -

--
-� 

1"
­

.,:;;...-
::-
--15-_ �..¥! 

PI nometer Sett i  no 

SK ETC H 

-5 � � 1 0 cm/ s : ;:::: :: �:. 

\"}.§)� 

E L EV. DEPTH 
m m ft 

98 76 0 0 

TEST RES U LTS 

N : STO PENETRAT I O N  INDEX ( STROKES /O,3 ml 
II • I't:RM£A8ILITY ( c./s l 

NOT E S '  A second dril l ing was necessary due to high lateral 
deviation caused by the presence of b locks at 2 , 5 m 
depth . 



�l B OREHOLE R E PO RT
1 

B." •• , . N . . . . . . ..3 . . "3 " " .3 � Proj.ct "o : . . . . . . .  �.�� :���: • .  � . . . . . . . . Oat. of dri l l i n g . ?� �: . . ! �  . .  
Project . . .  !,.?-p:4f.:i,H . .  Ei :i-t:.�9 ... . +ll.cttiiP: . r.�1?�.�'!�;>.-:- . ;P.4'ilp.� . ?  . . . . . . . . . . . ' "  . . . . . . . . . .  Date of report. \ N,oy .• . Q ,  �.� 
S i te: . . . . .  Kannawake.,. . site . . 06.-:01:-.02 . . (Mo.rris) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H a m mer : mass . . . . . . . . . . . .  IiQ 
E le..,at io n ref.r .ne:. :Al:bitrary.BM.,. el .2.QO� .QO . . Type of boreho l e  . . 13 . .  cm . .aug.er. . . . . H. ioht of drop. . . . . . . . . . . . . . em 

SO I L  S EC T I O N Sa m p l  •• and tests Pi ezometer Set t i ng 

ELE'I. DEPTH 
OESCRIPTIQH 

Type  Ree:. 
S trat. W.L Lac. a No. ( 0/0) 

Tes t 

Resu lts SK ETCH 
E L EV. DEPTH 

m "' ft. 

zoo OC 0 a 

- Silty sand , a b i t  · ... . : iv,· 
-

'-
of gravel to gravel- Jy}t -'- . �Oj.·· ·· · ..c'" ly , hght brown . :�.;;:�:, 

-- Some cobbles  and 1;-:':.9{,-
:-1.. b locks . �;-:i.�j 198 ,18 2 -+--I--=-r.."..-----::------.--.-,.---...,:.��:<>;;.,.,� 

�I- Sdty sand , a b � t ; . .(>'/: - of gravel to gravel :0).:;; 
:1- ly , dark grey . :i. . .. % .. . 3-'-10 Some layer. s con- " : :': :" 

96,65 _ ') " ' r,  _'- tainning more �",\(:,: I T 26- 10-83 -'- gravel s .  : :. :;;;/. -=-- ' �f �I- o: i.: . :  
-I- )�:.�? :� 17::.::!� I-­·:.ol.- o� 

S 
-I- o'/,'O-.;y. k �I- �:·�·:'i..l?' - l 

f.:)o:::' -I- ",/;;:,,,;; 194,37 ..L� End of dril l ing at p,64 m .  
-
-I-
-l-. -�I­
-I-:� 

�I­
-.... 
:1-

9 -1-�,.l!; 
--
-10-­.:.:....--
:� 
.-.!.L-
-----

.!!:-. n  -..!.:: 
-i--

13-1-
F-,---... -� 14-�I-

:i­
-'­

IS-,... �� 
TEST RES U LTS 

N : STO PENETRAT I O N  INDEX ( STROKES /O,3 m )  
Ii • �RtIIEA8ILITY ( c./_ ) 

NOTES ' 

m "' ft  

i200 11 0 o 

k:  inval ia test 
� � 'i;t'ri 



KAHNAWAKE 
SITE 06-01-03 - BEAUVAIS 



�l B OREHOLE R E PO RT 
Oo,.ho l.  No . . . . . . . 1 . . . . . . . . 

� Project no : . . . . . ?�.� � �.��.' XI? . . . . . . . . . , Dote  of dr i  I I  i n g  . . ��P.� : ?� � 83 
Project . . .  J...8:IJ.9.J:i).� . �.i.1;�.s. � . ;I.I!<;i;i..8:IJ.. :r:��.��Y.�� . :-: . rh�?!=  . . ? . . . . . . . . . . . . . . . . . . . . . . Dote of re port. :. }lOY. ,  . . . 8 ,  83 
s·i t e: . . . . . Xa.h:o.a.w?k� , . . q i1:.';$ . .  Q6:-.Ql.:-P'3 . D3eaJlva.:i.$ ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H a  m mer : moss . . . . . . . . . . . .  kq 
Ele"at io  n reference :Al:bit:t:ary. EM:oel .• .400.:o 00 . .  Type  of bo reho l e  . . 1.3. . (::'1II • iilJ.lg?:r. • •  • . Heioht of drop. . . . . . . . . . • . . .  em 

ELEV. IUt.I"" . t1 
m m ft. 

[404.23 0 0 

SO I L S EC T I O N 

DESCRIPTION 

TEST RES U LTS 

S a m p l  .. and tests 

IStrat. . W.L Lac. 
Type  
a No. 

NOTES ' 

N : STO PENETRAT ION  INDEX (STROKES /O,3 m)  
k • I't:RMEA81LITY ( eM;. ) 

Tes t 

Resu lts 

P iezometer Set t ing 

SK ETC H 

- �4.3L 0 0 

-- �03 ,9� :-
J.n ':\ L.. � -b.> 

-- '..J� I.L..;. 
-... 
:...l 

� ... --
-.... -

U.-
�

IO 



·OLel 8 OREHOLE �;
9
���.�

B Boreho le No . . . . .  ; . . . .  ' 2Tr 0 S3 � - P .. t . 0 t f d ' 1 1 '  uept . :J , 
. lGL Landf ill  s ites , Indian reser';�Js·c- n�hase" 2 " " " " " " ' " ' ' ' ' ' '  0: ': �f ,:1 0Ir�.g :: �ci�:': : : �:�S3 pro l.ct . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  "( . . . . . . . . .. .  ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P 

S i te; . . . . . . .  �!l.qt:J.!l.Y?'�1:<:� L .� �:t.� . 9.�-:-9k:-9.3 . . .  f3.�����;L.� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H a  mmer : moss . . . . . . . . . . . .  IIQ 
El evat io n r.f. r .nc.ArP.�1;�.8;�Y. �. �:A 99. � 99 . .  Ty p .  of bor.ho le  . . P . . c;.rp. • •  �1!g.��. . . .  . H. i Qht of drop. . . . . . . . . . . . . .  cm 

ELE'I. IoEPTH 
m I m I ft. 

I/,nn Qk 0 0 

SO I L S EC T I O N  

DESCRIPTION 

TEST RES U LTS  

Sa m p lH and tests 

IStra!. 1 W.L Lac. Typ. 
a No. 

Tes t 

Resu lts 
Pi ezometer Set t i nQ 

SK ETCH E L EV. IOEPTH 
m 1 m  ft 

w)l.01 0 0 
-- 1400,5': : � -- �,lC.c: 

--

:-L 
�--� 

-I--
_f-

__ 1397 pc u.:,...!2 
-- 1397 ,3c : � 
-- 13% �� -- 1395 /A :� 

.N OTES ' No permeab il ity test made because  the piezometer 
was ob structed . 

N : 5TO PENETRAT I O N  INDEX ( STROKES /O,3 m )  
II I II€RMtA81LITY ( eM/_ ) 



cP.l BO
:
EH

�.
LE �;.���l: Bo"ho l. NO 

.
. . .  1>e�Ut] ; 83 

� olec 0 · . . . . . . . . . . . . . . . . . • . . . . . . . . . .  Dote of dr i l l i n g  . . . . . . . . . . .  . 
Pro ject . . . . ����.� ��.� . ? ���.� � . .  �r:�.��� . .  ��.s.�ry.�� . :-; .  )�':l?� . ?  . . . . . . . . . . . . . . . . . . . . .  Dote of re port. \ �oy ... . .  �. � 83 
S i te: . . . . . . .  �P:4�!3:'Y�l:<:�,  . .  � �.t.� . P.�:-Pk·9.� . .  (���!-1;,!�.�.� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ha mmer : moss . . . . . . . . . . . .  119 
E l evat io n refe r ence:At:l:!HF.c!"ry. J3M,.�+ :.4:Q9.,.Q9 . .  Type of boreho l e  . . P . .  <;:� . . �1:lg�!=" . . . . . Height of drop. . . . . • . . . . . . . .  C", 

SO I L  S EC T I O N  Samp l .. and tests 

DESCRIPTION IStrat. i W.L Lac. ELEV. DEPTH 
m '" ft. 

400,9 C 0 0 
_ _ Brown sand . }>" .; �.� 
=- 1F�:�:\ 1399 ,98��+-T-i-l l--: -s-a-n-d-y--s-il-t-,��(s�*::��, 

Type 
a No. 

-f- �/:)( 'Jr -f-.1- traces of clay and {���j! ... :" ' 'J 399,  J I.. _ � ... � f.:::- l 2 -'1.0-8 J 
fl,:f- gravel , dark grey . ::z:;�/:.� -

:� ii � -r-
IO �·t). (�� 1J)7 , 8���----�1�------�/� 

:r- Grey S L .. t . 
/ / -r- / I / fLr- // 

:� // 
/ I �.... / / 

-I'"" / / / I 

c :f- v /, 395 , h�� End of drill ing at is , 7 l  m .  
-r--�� 
-r-:� 

fL:r--f-
:f-

�f­-� 
----

.!!L_ 
-
--
-� 

.!L-
--
-
--

�� 
--
-

.e:-
--
--
-� 

.!£:-
-

I'"" -
--

.!L­
-...:12 

.k-l 

Rec. 
( 0/0) 

Tes t 
Resu lts 

k :. inval id tes t 

Piezometer Sett i  ng 

SK ET C H  
ELEV. IDEPTH 
m 1 m  ft 

4Ol .0.t::, 0 0 

-- �0 ,59 :� 
__ � n -I-,""'" L-

--
:-L 

�-------

$97 LL....!Q. 
== 337 �� :-
-- 397 Lq :-
-- 3)6 �-
-- 396 ;5C :� 

f-L---
---

L­
-� 
--
--

�--

:� 
�!'"" --

:-
�--� 

-I'"" -
.!!t:---

:� 
�------�--� 

-� -
�---

--�� 
:1'""" --

flL--...12 
TEST RES U LTS  

N : S T D  PENETRAT I O N  INDEX ( STROKES /O,3 m )  

NOTES ' Partial cave �n of hole when drill rods were being 
pulled up ; hole f illed itself below 4 , 39 m depth . 

II • I'£RME""LITY ( eM/' ) 



.p.l B OREHOLE R8;:'���
B •• " •• , .  N • .• • • S:pL10., 83 � PrOject no ·. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dati of dr i l l i n g  . . . . . . . . . . .  . 

Project . . . . .  L.;l.gclf;i.U . .  &it.<;$ . . .  Ltl.d.i.;l.p' . r�S er.ileS . .  7 . .P.ha.s.e . 2 . . . . . . . . . . . . . . . . . . . . . Dati of report. : . .  t:l'oy: � . . .  � 1 83 
S i te: . . . . . . .  Kahnawake.,. . site . . 06:-.01:-.03 . . �Be.a.uv.a.is.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H a mmer : moss . . . . . . . . . . . .  kQ 
E levat io n. rlferlnCI :Arbitrar;y: .BM,el.400.,.00 . . .  Type  of boreho l e  . .  �.� . �!l! .l)!J.� �!J.v{ . . . HeiQht of drop. . . . . . . . . . . . . .  cm 

ELEV. DEPTH 
m m ft. 

406.12 a a 

405 ,5 1  
-I-.. 

' -t-� -t-
-t--t -zoot-�t-
-I-
:-

3 10 

SO I L  S EC T I O N  S a m p l  .. and tests 

DESCRIPTION Strat. W.L Lac. �y�:. �o;:i 
Fil l :  

. 
sand and c:oos- .!),:&i: 

truct1.on mater1.als ��¥L'{' 

clay , dark 0 V I 

V
I 

... 26- 10-83 I f---

; '  i:� k-l 

of dr1.1 1 1.ng at i7 , 29 m .  

NOTES ' 
TEST RES U LTS  

type aUl' er 
Tes t 
Resu lts 

k: 3 , 2  

P I  ezometer Sett i  n9 

SK ETCH E L EV. DEPTH 
m m ft 

1405 131 : t­
�05 4� -t-

, , -� � 

N : STO PENETRAT I O N  I ND EX ( STROKES /O,3 ", '  

Hole f irst dril led with 13  cm auger but f illed 
itself following a col lapse  when drill  rods were 
being pulled up . II 1 l'£ .... tASII .. ITy ( •• /. , 



cPl B OREHOLE R E PO RT 
Sm"o l. NO . . . . .  : . . . . . ":10 • . 

+ Project no : . . . .  ?�� .. ���.·.�� . . . . . . . . . . . Dote of dr i l l i n g  . . �.��: . . . .'.83 
Project . . . . .  �.C3:I?-9-.� P.� . ?�1;:�.s. � . :r.���.C3:I).. p�?<:�Y.<:� . .  -: . �?:�?� . . ? . . . . . . . . . . . . . . . . . . . . Dote of report. ,Nov. • . . .  9 " .83 
S i te: . . . . . . . . �11.11I).11'y?"9-�� ' "  .� ij:.� . 9.Q-:-9.t:9;3. j}3.�9-!lX9-�.� � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H a mmer : moss . . . . . . . . . . . .  kg 
E l evat i o n  refe rence : .�.:¢.�t;rp'1;y. �,!=J : f+.Q9-,.Q9.Type  of boreho l e. J� . . �� . p.4g!=.� . • • • .  Height of drop. . . . . . . . . • . . . .  em 

SO I L  S ECT ION  Sa mp lH and tests 

DESCRIPTION ELE'I. IUI:.t" 1 1"1  
m '" ft. IStrat. 1 , .. I Lac: Type  Rec. I "'. ... a No. , % ) 

1462. 0] 0 0 
-I- Brown sand . �\:'::':/) - .:: �? ': :::;' 

. :: :,:::. :.'),::: 1
400,79 � '>;,:::,::; 

: -1.. Brown sandy clay . 11.::·) , 
1£-

-� �� 
-I- (,'::, 
- ,:� 

399 ,27 [� 10 Soft grey clay .  r// ])8 ,7 1 J� �I y � ,- 0-83 

:� V/ 1
39 7 ,l

:J� 
Gravel s and cObbles l�� Q� -I- �-:..\I>' 

-I- �q��y� :� �o' .'! 1
395 ,92 � 2C o��ti�, :""-

_� Til l : sandy s i l t ,  �� 
-� a b it of gravel , 

1 .,. -'- dark grey . :: :,,:: 
394 85 � 

r- ',,'Il' , :� End of drill ing at 17, 16 Pl 
�� 

-I-
:1-

�I­_Wf 
-I--

�� 
-I-
_ .... 
-� 

�-
-:.. -
-I-�� 
-� -

l!L� 
-I--� �"!! 
:---

.iL­
-� 

TEST RESU LTS 
N : S T O  PENETRAT I O N  INOEX ( STROKES /O,3 m)  
k I I'£RMEA81l.ITY ( eM/. ) 

NOTES ' 

k-l 

Test 
Resu lts 

- 5  k :  6,9 X IO cm/ s 

PI ezometer 

SK ETCH 

Set t i ng 
E L EV. IOEPTH 

m 1 m  ft 
�2l4 0 0 



KAHNAWAKE 
SITE 06-01-04 - GOODLEAF 



-'pol B OR EHOL E R
8� :'�B��B B,,,O,,. �' : HOC � : 5";83" � PrOject no · . . . . . . . . . . . . . . . . . • . . . . . . . . . .  Date of dr i l l i n g  . . . . . . . . • • . .  

Project . . . . .  I;�?:��.q� . .  � �:t.<:� .'. J?A��?: . �.���.�':�.s . .  :-. .  �l:�.�� . .  � . . . . . . . . . . . . . . . . . . . . .  Dot. of re port. \�<?V: •. �.,.��.  
S i te: . . . . . . . ��p.p:�!'l.C!lf!= . .. . �.� 1;:!= . . Q9:-:Qk-.Q� . .  (<;;9.Qq.�.��n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ha mmer : mass . . . . . . . . . . . . I!� 
El evat io n r.fer ence :.��.t.J;"'ilJ'y' � .. !=)..·. �P . .. �!3 . . .  Typ e  of boreho l e  . . .  U .  J:.IIJ. . il.4g!=.t: . . . .  Hei9ht of drop. . . . . . . . . . . . . .  �m 

SO I L  S ECT IO N Sa m p lH and tests 

DESCRIPTION Type  Rec. Strot. W.L Lac. a No. (0/0) 
ELEV. DEPTH 

m '" ft. 
14 c; ..., 0 0 

NOTES ' 
TEST RES U LTS 

N : 5TO PENETRAT I O N  INDEX ( STROKES /O,3 m )  
k • �"""E .. aILITY ( eM/_ ) 

Tes t 
Resu lts 

P iezometer Sett i n9 

SKETCH ELEV. DEPTH 
m m ft 

-- 34 7 "  0 0 



�l B OREHOLE R E PO R T  
Boreho le  N o  . . . . . . . .  � . . . . . • .  • I.a • • 829 . NBA . 1B . . Oc t .  4 , 83 � ProJtct no · . . . . . . . . . . . . . . . . . • . . . . . . . . . .  Date of dr i l l i n g  . .  :N . . . .  15 ' 83 Project . . . . �<?-n4+j..n . .  ���.�� , .  )���<?-n .-;-�.��F.��� . . : . .  ��?-.s.� . f . . . . . . . . . . . . . . . . . . . . . . .  Dote of report. : . . . �':: . . .  � .  

S i tl' . . . . . .  Kq.l;J.p,cj.1(lpJ��., . .  �.i,t;:� . .  Q9:-.Qt:-.Q4 . .  (G9.Q<H!=.q.:O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H a mmer : moss . . . . . . . . . . . .  kq 

Elevot io n refer ence : .P,.rl;>;i..t:;+\3..�Y .W .. . e.1" ;3P. ,  M3 . . .  Ty pe of boreho l e  . . .13 . . c.I\1 • .  a.1Jg�1;" . • . . Heioht of drop. . . . . . . . . . . • . .  cm 

SO I L  S EC T I O N  Samp ln and tests Pi ezometer Sett i no 
ELE'I. DEP� 

m '" ft. DESCRIPTION Typ e  Rec. Strot. W.L Lac. a No. (0/0) 

Test 
Resu lts SK ETCH ELEV. DEPTH 

m m f t  
3 1  75 a 0 

Fine brown sand . 
" . .. .. ,', 
��;�.i/i; 

Brown sand and 
gravel .  

29 , 31 End of drilling at 

TEST RESU LTS 
N : STO PENETRAT I O N  INDEX ( STROKES /O,3 m) 
k • �R"E"8ILITY ( c./. ) 

a a 

-� -
--

�----r-.1. -
z -I-

t--:t-
m - Ref llsal on r e ck . -I-

NOTES ' 

3 --- 10 r---t-
-r-.. -t--t-
-r--� -

S -
r--t--t-

-I--
.L I-� -

-I--
7 -

I-'-
t-
t--
t--

-p 
I -r--I-

-I--
-I-

9 -r-t-"-� -

-I--
lO-t-----I--

-I--� 
I I -

I""-t--r--
-t-

IZ-r-r--� --t-
1 3-t-

----
-!-
-!--� 1"
-

........ r-
:r-
-t-

I S - t-F-� -
Water level not reached , no piezometer installed . 
Two other drillings , Ln the same zone , reached re­
fusal respec t ively at 1 , 22 and 1 , 98 m depth . 



cPLel B OREHOLE R E PO RT 
Boreho le No . . . . . . .  � . . . . . . . . 

� Project no : . . . . . .  � ?�. ·.��A- : �.� . . . . . . . . .  Dote of dr i l l i ng . �.�'?": .�? 1 .8.3 
Project . . . .  J;,i3,nc;l:E.U.1 . . 9 �.t:;�;:;.,. . J.n4�.a,n . J::� � l=.1;"Yl=.q . :-. )p.a)?� . .4 . . . . . . . . . . . . . . . . . . . . . . Dote of report. :. F.eb • . . 9 , 8.4 
SHe: . . . . . .  Xahnawak.e , . .s.its=. . 06.--:01--:0 ?f . . ( G.QQdleaf). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H a m mer : moss . . . . . . . . . . .  .kCll 
Elevatio n refe renci &bi trru:y .:B'!1.,.el . 3.0 . ?f.8 . . .  Type  of boreho l e  . .1.3 . .  c,I(l . A4g.�1;" . il.I1c;l He ight of drop. . . . . . . . . . . . . . em 

1 5  cm ho llow type auger 
SO I L  S EC T I O N  S a  m p I "  and tests PI ezometer Sett i  nC) 

DESCRIPTION Typ e  RIc. 
Slro t.  W.L Lac. a No. ( 0/0) 

ELEV. DEPTH 
m "' ft. 

Tes t 

Resu Its SK ETCH E L EV. DEPTH 
m "' ft  

131 , 32 o 0 

materials : 

TEST RES U LT S  

N : S T O  PENETRAT I O N  IND EX ( STROKES /0,3 1ft )  
II I I"£RMtABILITY ( c./. ) 

- Reft: sal (J) p. rod probab 1y 

NOTES ' Water level not reached , no piezometer 

o 0 

ins talled . 



�l B OREHOLE R E PO RT 
"",.hol. NO . . . . . . . .  4 . . . z . . . + Project no : . . . . �.��:.���:.�� • . . . . . . . . . .  Oat. of dr i l l i ng . ��� � �  . . ? �.3 

Project . . . . �!3:-q�t.�p. . . � �:t:�? , . .  ��4�!3:-q . ?=:e;��.�y�.� . :-. .  ��.B:�� . . � . . . . . . . . . . . . . . . . . . . . . . Oat. of report. :. f�Q ! . .  9 .  B.4 
SHe: . . . . . .  X?-P.rJ.?-RCll,<g • . . s.it:� . .  QP::OJ..--:Q{!. . . (9pq�.1.�#) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H a mmer : mass . . . . . . . . . . . . kQ 

EleYQt io If ref.,.nc.�rP.:i,t:;ri3-.�:y .�, �.1. , ).0. . �B . . . .  Ty pe of boreho lel..5 . em . h.Q l lp.w. . .  . . Heiqht of drop. . . . . . . . . . . . . . em 

ELEV. DEPTH 
m m ft. 

!iLL 7 ?  0 0 

SO I L  S ECT ION  

DESCRIPTION 

Samp les and tests 
Type R.c. Stret. W.L Lac. a No. (0/0) 

tvne all9"er 
Tes t 
Resu lts 

PI ezometer Sett i  n9 

SKETCH ELEV. DEPTH 
m m ft 

o 0 

TEST RESU LTS 
NOTES ' Water level not reached, no piezometer instal led .  

N : STO PENETRAT I O N  INDEX ( STROKES /O,3 m )  
II • II€RMtAB'l..'TY ( C_/. ) 



�"l BOREHOLE R
8�:'�B��B Bo'eho le NO 

.. . . . �ov :22 .. 83 � PrOject n o ·. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Date of dr i l l i n g  . . . . . . . . . . .  . 
Project . . . . . �:'I:���.��.l . .  � �'���" " �!':��.�� . .r:�?�:t;':�.� . � . .  ��.��� . . � . . . . . . . . . . . . . . . . . . . . .  Date of report. \ .  Y�� .· . .  � 1 .84 
S i te: . . . . . . . .  ��h���"!-1<.� � . .  s.H.� . 9�:79.l.�9� . . . .  (.G<?9���f'!;� ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . H a mmer : mass . . . . . . . . . . . .  kg 
E l evat io lt refe rence: .'(\!J:>.i,t:;ril.�Y)��, !=A : )Q , M� . .  Type of boreho l e . . l) . �.rq . �.4g!=.� . �pA· Height of drop. . . . . . . . . . . . . . cm 

15 cm hollow type auger 
SO I L  S EC T I O N  S a m p les and tests PI ezometer Sett i  ng 

ELEV. DEPTH 
m "' ft. OESCRIPTIOft 

Type Rec:. 
Stra t. W.L Lac. 

a No. ( 0/0) 

Test 

Resu lts SK ETCH 
E L EV. DEPTH 

m "' ft 
o 0 

NOTE" 
TEST RES U LTS  

N : S T O  PENETRAT I O N  INDEX ( STROKES /O,3 ml  
k I II€RMEA81LITY ( c_/s l 

0 0 
-f---f-

1 -� f--I--!-i -
l -� � � -

-""'" - - . 3 -
10 

:-
--

4 -� .--i---� 
� -I-=-l-

-... -i--
� ... 

-W-Q 
-i-

7
---i-
-f--
-� 

a -f.:=-� 
-f-
:1-

9 -f-� ...lQ -
-i--

10-i-
=---

-'"' 
-� II -.:.:..... i--i---i-

ll-..:.::-i-
-� 
-I--

13-I-� i--
-I--� 

14
-� I-
:1-
-i-

1 ' -� . -
Water level not reached , no piezometer ins talled . 
Two other dril lings , �n the same zone , reached 
refusal respectively at 2 , 1 3 and 2 , 74 m .  

� 



KAHNAWAKE 
SITE 06-01-05  - PATTON 



.pl B OREHOLE R E PO RT 
80"ho l.  No . . . . . . .  - ' . . . . . . . 

+ Project "0 : . . . . . . �?�.·}:1�A- : �.� . . . . . . . . . Dote of d r i l l i n g  . . . ��P.t; � f.6. , 83  
Project . . . ��p..4:f �.U . . � H.� 9 � .  );::p.P.t�g . r!=.q �rX�13 . .  -:-. �l).�.s.� . 2 . . . . . . . . . . . . . . . . . . . . . . . . Dote o f  re port. \ . .NQY . •. . .  .1. , 83  
SHe: . . . . . KCl.bnCl.\Va.ke., . .  s;Lte . .  06:-.01:-.05 . . (Pa.t ton) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ha mmer : moss . . . � ,  3,5 . . . . .  k9 
E l evat io n ref"lncI :. '(\!:"i:>.�1;ri3xY. �.,.�+ '  • .1.QO.,.QO.Type of bo reho l e. 15 . .c.m . hollow. . . .  He ic;)ht of drop. . . . • .  76. . . . . . em 

tvne aUQ"er 
SO I L  S ECT IO N Samp les and tests Tes t PIezometer Set t i nc;) 

ELE'I. DEPTH 
DESCRIPTION S trat. W.L Lac. Type  RIc. Resu lts S K ETCH 

E L EV. DEPTH 
m 

106,07 
"' ft. 
0 a 
- Fill : domes tic wat� ;'. � :, -I-_I- and cons truct ion 

I -I- terial s . � 
-I-
-� -

2 -1-�I­-I­
:� 3 10 
--� 
:� �� 
:� -� 

a No. 

,-/< ... . ) 
� -� " �)' T 26 1 0-8 � 01 ,01�� � ;  � . _  

- L. \) ",.", � r· -- n · � -� "; Cll \� �� �1-�1 " - .:, .. ..,' 
-I- k�� 

99 36  - tJ·, ... .,:""'I} , , - V ' . �_+ S il t , a bit  of clay, 1(0 i' . � -_� traces of sand and I .I. : l  
I ... V:J I -� gravel ,  dark grey . . / I �� � Li' / . :.:' :1- : :.0/ . :.1 

, -I- :0'/ I. 
t-=-_� ,:'/ f.:o. Ii :/ 

10:: Sf/ P-I- [y /;' 95 , 7 6 :� d f d . 1 1  . 10 3 _��n 0 r� �ng at , m . 
. -�� 
-----

E::40 -..:..:: 
-� -

13-1-
�I--""" 

-� 
14

-
F-.... 

:1-
-I­

I!I-I-�� 

N-l 

k-l 

( 0/0) m 
--- I rh.l R 

------

TEST RES U LTS  
N : S T O  PENETRAT I O N  INDEX ( STROkES /O,3 m) 

NOTES ' The ins tallation of the lower bentonite plug was 
diff icul t ;  imperviousnes s  �s uncerta in .  

k • �R .. iAaILITY ( cra/. ) 

"' f t  
0 0 



.."l B OREHOLE R E PO RT 
•• ".ho l. NO . . . . ..z .  . . . . . . .  . + Project no : . . . . . . .  �?9. ·JJ�A· : ].� . . . . . . . .  Date of d r i l l i n g  . . ?�l?�.·.?? , 83 

Project . . . . .  �:'I:��f.q.l . . ��.���., . . �A��:'I:I?- . .r:�?��y�.� . :-. .  J?�.��� . . � . . . . . . . . . . . . . . . . . . . . . Da te  of report. :. J'k�y .' . . .  ? ,  83 
SHe: . . . . . . . .  l}9-hI].9-YJ:CJ.�.� , . .  s.t t� . QP:-:QJ..-:Q.5 . . (J?q1;t�I].) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ho mmer : moss . . . . . . . . . . . .  119 
E l evat io n  refer ence: .h.J.Q i:t:r.qu.l;l':1;.e.l. � JQQ 3 .QQ .Type of bo reho l e. l� . �.TIJ. . \l.�gl=.r: . . . . . He ight of drop. . . . . . . . . . . . . . c:m 

SO I L  S ECT ION  

DESCRIPTION 

S i l ty sand , trac es. 
of c lay , yellow-

Sandy s il t , 
to a b it of 
dark grey . 
and cobbles 

1 , 8  m 

Sandy s il t , 
of clay and 
dark grey . 

TEST RES U LTS  
N S T O  PENETRAT I O N  INDEX ( STROKES /0,3 m )  
It I I"£RtIIEA81LITY ( c_/. ) 

Samp les and 
Type Rec. Lac. a No. ( 0/0) 

Test 
Resu lts 

k : 4 , O X 
-5 cm/ s  

Pi ezometer 

SK ETCH 



.p.l B OR EHO L E �; �N�:' ;B 
BO ; •• O ' .  NO

: 
. . So;\' : 2T.; 83 . � Landf i l l  s ites , Indian rese:,J�kec! "r?h·ase . .  2 . . · · · ·  . .  · · · · · · · · . .  · · ·  �:t: �� �:I I �lr�.g � �O�:.: : : ?:,:83-Pr.0l�ct . . .  ' izalinawake � '  's it'e ' o·6,:ot..:o·s · (Patton)" · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

H m m  r : 
':ass 

II S i te:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a e . . . . . . . . . . . .  9 
E l evat io n r.f. r.nc. ��.���f3-.�¥.�? ��. : �9.q ? 9.q .Ty p .  of bo reho l e  . .  P . .  c:rp . . ��g.��. . . . .  He iqht of drop. . . . . . . . . . . . . .  em 

SO I L  S ECT I O N 
ELEV. DEPTH 

DESCRIPTIQH Stret. m m ft. 

199 . 84 0 0 

TEST RES U LT S  

N : S T D  PENETRAT ION INDEX ( STROKES /O,3 m)  
k I 1'€" .. t"SILITY ( C./. ) 

S a m p les and tests Tnt P iezometer Set t i ng 

W.L Lac. 

NOTES ' 

Type Ree:. Rnu lts SK ETCH a No. ( 0/0) 

------

ELEV. DEPTH 
m m ft  

rgq: 9 C 0 0 

99, 54 ) .. 
, /  -10-99 ,Oq I -� � -� 

-� -
2 -r-. 

�f­
-f--
. -"" � 10 -----,... 
: .... J.Lr­
-r---� 

� -r-. ...:::--f-
-I--

�I­�3, 7 7  ..l2 
i13  70 -, -.... 
93 ,16 , :­
e2, 83�1-

The lower b enton ite p lug �s only 7 cm 
diff iculties �n plac ing the b entonite 
part ial ly blocked at 2 , 5  m depth . 

thick ; 
p lug , hole  



�l B OREHOLE R E PO R T  
80,eho le  NO . • . . . . . . .  \ • . •  j + Project no : . . . . . .  ��.� : �.��:.�� . . . . . . . . .  Dot. of dri l l i n g . �'=�: • .  ! �  . .  

Project . . . �!i?<:ir��� . .  � �.t:;�? , . . ��4��� . !.���.r:,:�.� . :-. .  ��.��� . . � . . . . . . . . . . . . . . . . . . . . . . . Dot. of re port. \ Noy .• . 9. .  S) 
S i te: . . . . . .  ��hI!��c!-��. � . :S.H� . .  9�.�9�.�9? . . (Pf!;1;1:P.I1-) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ha mmer : moss . . . . . . . . . . . . 1113 
E l eYat i o n  refe,.nee:.Ar'.b.�n.a};Y.l�1".�1 ! .1.QO ... QO . . Type of boreho l e  . . 13 . . em . .  a\lg�:r. . . . .  Height of drop. . . . . . . . . . . . . . em 

ELEV. DEPT., 

m m ft. 

lCO, 35 -

94, 82  

SO I L  S EC T I O N  

DESCRIPTION 

I Fi l l ' bricks 
Domes t ic wastes . 

Samp les and tests 
Type Ree. Strat. W.L Lac. a No. ( % l 

-

of dril l ing at 1 1 , 8 4 ill 

NOT!S ' 
TEST RES ULTS 

N : S T O  PENETRAT I O N  INDEX ( STROKES /O,3 m )  
II I I"£RMEA81LITY ( c_/. ) 

Test 
Resu lts 

k �  invalid tes t 

PI nometer Sett i  ng 

SK ETCH 

� � . : :. ' . " 

iiry�; 

E L EV. DEPTH 
m 1ft f t  

06.7C 0 0 



3., Water Level Surveys 



SITE 

. O ld  dump 
s i te  02-01-01 

1 . J  . WA.Ll:.L\. LEV l:.L SURvl.:.J. 

MI STASSINI RESERVE S ITES 

I SURFACE DAT �IEZO " WATER STA- ; -g1=nr-�ITHT-������r-____ �
E 
__ 

O
_
F 

__ 
W

r
A

_
TE

_
R 
__ 

L
_
E
_
V
T
E

_
L

_
S
_

U
_

R
_
V
_
E
J
Y

_
S

-----.------.-------r-----�� 
-Nb . TION Nb . 

83 TU·-:w I tn 'lU-Z( 83  10-2 1 

1 
2 
3 
4 

5 
6 
7 
8 

A . M .  P . M . 

95 , 28 
102 , 22 

92 , 87 
97 , 74 

95 , 4 4  
102 , 32 

9 3 , 5 1  

96 , 24 
99 , 29 
9 9 , 20 
96 , 79 

102 , 25 
94 , 5 5  
9 8 , 09 

Exi s t ing dump I 
s i te 02-01-02 2 

192 , 39 
193 , 7 7  

1 93 , 2 1  
194 , 02 
188 , 64 
187 , 02 
194 , 37 

3 
4 
5 
6 

- Water leve l s  are given in m .  relative to the arbi trary bench mark of each s ite . 
Water level s  were ob served in the p iezometers and mos t  of surface water samp ling s tations . 



I PIEZO . SURFACE 
S ITE WATER 183-09-2( Nb . STATION Nb . 

Munic ipa1- 1 ni l I no p iez 
s i te 06-01-01 2 n i l  

3 

Morris- 1 1 96 , 07 
s i te 06-01-02 2A nil 

2 1 9 3 , 5 2 
3 196 , 1 4 

4 
5 

Beauvais- 1 397 , 7 5 
s i te 06-01-03 2 39 8 , 7 3 

3 398 , 00 
4 400 , 40 
5 396 , 8 3 

6 
7 
8 
9 

10 
1 1  

Good l eaf- 1 26 , 95 
s i te 06-01-04 2 n i l  no piez 

3 n i l  no piez 
4 n i l  no p iez 
5 n i l  no piez. 

6 
7 
8 
9 

10 
1 1  

WATER LEVEL SURVEYS (m) 

KAHNAWAKE RESERVE SITES 

DATE OF WATER LEVELS SURVEYS 
83-1.()-q 83-10-1.., 83-10-1� 83-10-2t 83-10-2 

pmeter i ns tal led 

278 , 54 

196 � 50 1 96 , 5 8  1 9 6 , 14  

1 9 3 , 5 2  194 , 5 1  1 9 3 , 47 
196 , 65 1 96 , 65 1 95 , 7 8 

1 9 8 , 00 
196 , 5 7  

399 , 56 399 , 45 
399 , 5 9  399 , 39 399 , 5 6  
399 , 30 399 , 25 399 , 15 
400 , 40 400 , 4 3  400 , 4 3 
3 98 , 7 1  398 , 66 398 , 48 
398 , 80 
400 , 50 
399 , 5 8  
398 , 73 

-
-

pmeter i' ns tal led 
pmeter ilnst alled 
ometer i nstalled 
jometer i1nstal led 

" 1  i. of L 

83-10-2f 83-10-3 83-1 1-2 81-12-20 

196 , 5 5. 1 9 6 , 61 198 , 20 

193 , 40 194 , 06 195 , 45 
1 9 6 , 2 7 1 9 6 , 4 9  198 , 48 

399 , 4 3 

399 , 15 
400 , 35 
398 , 58 

I 
I 

27 , 20 

27 , 64 
2 8 , 99 
30 , 93 
3 1 , 14 
30 , 5 8  
28 , 5 1  



1 ShE 12 a 
WATER LEVEL SURVEYS (m) . 
KAHNAWAKE RESERVE SITES  

PIEZO . SURFACE DATE Of WATER LEVELS SURVEYS 
' S ITE WATER 

-Nb STATION Nb . 83-09-2< 83-1()�0 83-10-12 83- 1 0-V 83-10-2t 83-10-27 83-10-2f 83-10-31 83-11-21 183- 1 2-20 

Pat ton- 1 102 ,} 9 100 , 7 1 100 , 01 9 7 , 2 3  98 , 45 100 , 89 
s ite 06-01-0: 2 90 ; 32 8 9 , 60 94 , 5 3  9 1 , 94 90 , 6 2  94 , 60 

3 94 , 96 94 , 30 95 , 7 5  92 , 88 93 , 08 93 , 90 
4 - - 95 , 2 7  - - 95 , 2 2 

5 98 , 5 3 -

6 -
7 -
8 9 2 , 05 
9 9 1 , 54 

- Water l evel s  ?re given in m .  relative to the arb itrary bench mark of each s ite . 
Water level s  were ob served in the p iezometers and mos t  of surface water sampl ing s tations . 

- Bore holes  #2 the piezometer of clogged up . 



4. Environment Canada Guidelines 



Environment Canada Environnement Canada WATE R QUALITY SO U R C E BO O K  
A G u i de to Water Qual ity Parameters 

R. N. McNeely, V. P. Neimanis and L. Dwyer 

INLAND WA TERS DIRECTORA TE, 
WA TER QUALITY BRANCH, 
OTTA WA, CANADA, 1979. 

(Resume en frant;ais) 



TABLE 1 
MAXIMUM PERMISSIBLE WATER QUALITY LEVELS FOR DRINKING WATER SUPPLIES 

PARAMETER LEVEL REFERENCE 

ARSENIC. as As LE 0.050 mg/L INTERNATIONAL JOINT COMMISSION. 1977 
BACTERIA. FECAL COLIFORM LT 1000 NO.ldL DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
BACTERIA. FECAL STREPTOCOCCI LT 50 NO.ldL DEPT. OF NATIONAL HEALTH & WELFARE. CANAOA. 1969 
BACTERIA. TOTAL COLIFORM LT 5000 NO.ldL DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
BARIUM. as Ba LE 1 .0  mg/L DEPT. OF NATIONAL HEAL:TH & WELFARE. CANADA. 1969 
BORON. as B LE 5.0 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
CADMIUM. as Cd LE 0.01 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
CHROMIUM. as Cr(VI) LE 0.050 mg/L US. ENVIRONMENTAL PROTECTION AGENCY. 440/9·76·023 
CYANIDE. as CN LE 0.20 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
FLUORIDE. as F LE 1 .5 mg/L DEPT. OF THE ENVIRONMENT. 1972. TECH. BULL. 67 
HARDNESS. TOTAL, as CaC03 LE 500 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
LEAD. as Pb LE 0.05 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
NITRATE + NITRITE. as N LE 10.0 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
NITRITE. as N LE 1.0 mg/L ENVIRONMENTAL STUDIES BOARD. 1973. EPA.R3.73.033 
SELENIUM. as Sa LE 0.01 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
SILVER. as Ag LE 0.05 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
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TABLE 3 
ACCEPTABLE RAW WATER QUALITY LEVELS FOR DRINKING WATER SUPPLIES 

PARAMETER LEVEL REFERENCE 

ALKALINITY. TOTAL. as CaC03 GE 30 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1 969 
LE 500 mg/L 

AMMONIA. as N LE 0.5 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
ARSENIC. as As LE 0.01 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
BACTERIA. FECAL COLIFORM LT 100 No.ldL DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
BACTERIA. TOTAL COUFORM LT 1000 NO.ldL DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1 969 
BARIUM. as Ba LT 1.0 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
BORON. as B LT 5.0 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
CADMIUM. as Cd LT 0.01 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
CALCIUM. as Ca LE 200 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
CHLORIDE. as CI LE 250 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1 969 
CHROMIUM. as Cr(VI) LT 0.05 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
COLOUR LE 1 5  TCU DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
COPPER. as Cu LE 1.0 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
CYANIDE. as CN LE 0.01 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
FLUORIDE. as F LE 1.4 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
HARDNESS. TOTAL. as CaC03 LE 120 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1 969 
IRON. DISSOLVED. as Fe LE 0.3 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1 969 
LEAD. as Pb LT 0.05 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
MAGNESIUM. as Mg LE 150 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
MANGANESE. as Mn LE 0.05 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
MERCURY. as Hg LE 2 fLg/L US. ENVIRONMENTAL PROTECTION AGENCY. 440/9-76-023 
NITRATE + NITRITE. as N LT 10.0 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
NITRITE. as N LE 1.0 mg/L ENVIRONMENTAL STUDIES BOARD. 1 973. EPA.R3.73.033 
ODOUR LE 4 TON DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
OIL AND GREASE NO mg/L ENVIRONMENTAL STUDIES BOARD. 1 973. EPA.R3.73.033 
pH GE 6.5 DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1 969 

LE 8.3 
US. ENVIRONMENTAL PROTECTION AGENCY. 440/;'76-023 PHENOLIC SUBSTANCES. as PHENOL LE 0.001 mg/L 

PHOSPHATE. TOT.lNORG .. as P LE 0.065 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
PHOSPHATE. TOTAL. as P LT 100 fLg/L ' US. ENVIRONMENTAL PROTECTION AGENCY. 440/9-76-023 
PHOSPHORUS. as P LE 0.2 mg/L HART. 1 974. AUSTRAL WAT. RES. COUNCIL TECH. PAPER 7 
Cl- RADIATION. TOTAL LE 0.5 pCi/L ENVIRONMENTAL STUDIES BOARD. 1 973. EPA.R3.73.033 f3- RADIATION. TOTAL LE 5 pCi/L ENVIRONMENTAL STUDIES BOARD. 1 973. EPA.R3.73.033 
SELENIUM. as Se LT 0.01 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
SODIUM. as Na LE 270 mg/L HART. 1 974. AUSTRAL WAT. RES. COUNCIL TECH. PAPER 7 
SULPHATE. as S04 LE 500 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1 969 
SULPHIDE. as H2S LE 0.3 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
SURFACTANTS. as MBAS LE 0.5 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
TEMPERATURE. 0c LE 1 5  OC DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1 969 
TOTAL DISSOLVED SOLIDS LE 1000 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1 969 
TURBIDITY LE 5 JTU DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
URANYL ION. as U02 LE 5000 fLg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
ZINC. as Zn LE 5.0 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
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TABLE 5 
OBJECTIVE LEVELS FOR RAW WATER USED AS A DRINKING WATER SOURCE 

PARAMETER LEVEL REFERENCE 

AMMONIA. as N LE 0.0 1 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1 969 
ARSENIC. as As ND mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
BACTERIA. FECAL COLIFORM LT 1 0  NO.ldL DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
BACTERIA. FECAL STREPTOCOCCI LT 1 NO.ldL ONTARIO WATER RESOURCES COMMISSION. 1 970 
BACTERIA. TOTAL COLIFORM LT 100 NO.ldL DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
BARIUM. as Ba ND mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
CADMIUM. as Cd ND mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
CALCIUM. as Ca' LT 75 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
CHLORIDE. as CI LT 250 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
CHROMIUM. as Cr(VI) NO mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
COLOUR LT 5 TCU DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
COPPER. as Cu LT 0.01 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
CYANIDE. as CN NO mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
FLUORIDE. as F LT 1.2 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
HARDNESS. TOTAL. as CaC03 LT 120 mglL DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
IRON. DISSOLVED. as Fe LT 0.05 mg/L bEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
LEAD. as Pb NO mg/L . DEPT. OF NATIONAL HEALTH & WELFARE. CANAOA. 1969 
MAGNESIUM. as Mg LT 50 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
MANGANESE. as Mn LT 0.01 mglL DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
NITRATE + NITRITE. as N LT 10.0 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
ODOUR ND TON DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
PHENOLIC SUBSTANCES. as PHENOL ND mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
PHOSPHATE. TOT.lNORG .. as P LT 0.065 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
RADIATION. TOTAL LT 1 0  pCi/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
SELENIUM. as Se NO mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
SULPHATE. as S04 LT 250 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
SULPHIDE. as H2S ND mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
SURFACTANTS. as MBAS LT 0.2 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
TEMPERATURE LT 1 0  °c DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. '969 
TOTAL DISSOLVED SOLIDS LT 500 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. "969 
TURBIDITY LT 1 JTU DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
URANYL ION. as U02 LT 1000 fLg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1969 
ZINC. as Zn LT 1.0 mg/L DEPT. OF NATIONAL HEALTH & WELFARE. CANADA. 1 969 

TABLE 6 
GUIDELINES FOR LIVESTOCK AND WILDLIFE WATERING 

PARAMETER LEVEL REFERENCE 

ALUMINUM. as AI LE mg/L ENVIRONMENTAL STUDIES BOARD. 1 973. EPA.R3.73.033 
ARSENIC. as As LE 0.2 mg/L ENVIRONMENTAL STUDIES BOARD. 1 973. EPA.R3.73.033 
BORON. as B LE 5.0 mg/L ENVIRONMENTAL STUDIES BOARD. 1 973. EPA.R3.73.033 
CADMIUM. as Cd LE 0.050 mg/L ENVIRONMENTAL STUDIES BOARD. 1 973. EPA.R3.73.033 
CALCIUM. as Ca LE 1 000 mg/L HART, 1974, AUSTRAL WAT. RES. COUNCIL. TECH. PAPER 7 
CHROMIUM. as Cr LE 1.0 mg/L ENVIRONMENTAL STUDIES BOARD, 1 973, EPA.R3.73.033 
COOAL T. as Co LE 1.0 mg/L ENVIRONMENTAL STUDIES BOARD. 1 973. EPA.R3.73.033 
COPPER. as Cu LE 0.5 mg/L ENVIRONMENTAL STUDIES BOARD, 1 973, EPAR3.73.033 
FLUORIDE, as F LE 2.0 mg/L ENVIRONMENTAL STUDIES BOARD. 1 973. EPA.R3.73.033 
LEAD. as Pb LE 0. 1 mg/L ENVIRONMENTAL STUDIES BOARD. 1 973, EPA.R3.73.033 
MERCURY. as Hg LE 10 mg/L ENVIRONMENTAL STUDIES BOARD, 1973. EPA.R3.73.033 
MOL YBOENUM. as 1.40 LE 0.01 mg/L HART, 1974, AUSTRAL. WAT. RES. COUNCIL, TECH. PAPER 7 
NITRATE + NITRITE. as N LE 100 mg/L ENVIRONMENTAL STUDIES BOARD, 1 973. EPAR3.73.033 
NITRITE, as N LE 1 0  mg/L ENVIRONMENTAL STUDIES BOARD, 1 973, EPA.R3.73.033 
a- RADIATION. TOTAL LE 0.5 pCi/L ENVIRONMENTAL STUDIES BOARD, 1 973, EPA.R3.73.033 f3- RADIATION. TOTAL LE 5 pCi/L ENVIRONMENTAL STUDIES BOARD, 1 973. EPA.R3.73.033 

SELENIUM, as Se ' LE 0.05 mg/L ENVIRONMENTAL STUDIES BOARD. 1 973. EPAR3.73.033 
SULPHATE. as S04 LE 1000 mg/L HART, 1974. AUSTRAL WAT. RES. COUNCIL. TECH. PAPER 7 
TOTAL DISSOLVED SOLIDS LE 3000 mg/L ENVIRONMENTAL STUDIES BOARD, 1 973, EPA.R3.73.033 
VANADIUM. as V LE 0. 1 mg/L ENVIRONMENTAL STUDIES BOARD. 1 973, EPA.R3.73.033 
ZINC, as Zn LE 25 mg/L ENVIRONMENTAL STUDIES BOARD. 1 973, EPAR3.73.033 
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TABLE 18 
GUIDELINES FOR THE PROTECTION OF FRESHWATER AQUATIC LIFE 

PARAMETER LEVEL REFERENCE 

ALDRIN LE 0.00 1 }J.g/L INTERNATIONAL JOINT COMMISSION, 1977 
ALKALINITY, as CaC03 GT 20 mg/L US. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
ALUMINUM, as AI LE 0.100 mg/L GREAT LAKES WATER QUALITY BOARD, 1976 
AMMONIA, UN-IONIZED, as NH3 LE 0.02 mg/L US. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
BERYLLIUM, as Be LE 0.0 1 1  mg/L US. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
y- BHC, (LINDANE) LE 0.01 }J.g/L US. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
CADMIUM, as Cd LE 0.003 mg/L US. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
CHLORDANE LE 0.0 1  }J.g/L Us. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
CHROMIUM, as Cr LE 0.100 mg/L US. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
COPPER, as Cu LE 0.005 mg/L GREAT LAKES WATER QUALITY BOARD, 1976 
CYANIDE, as CW LE 0.005 mg/L US. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
p,p'- DDT LE 0.001 }J.g/L US. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
DIAZINON LE 0.08 }J.g/L GREAT LAKES WATER QUALITY BOARD, 1 976 
DIELDRIN LE 0.001 }J.g/L INTERNATIONAL JOINT COMMISSION, 1977 
a- ENDOSULFAN LE 0.003 }J.g/L US. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 f3- '

ENDOSULFAN LE 0.003 }J.g/L US. ENVIRONMENTAL PROTECTION AGENCY, 440/ 9-76-023 
ENDRIN LE 0.002 }J.g/L INTERNATIONAL JOINT COMMISSION, 1977 
GUTHION LE 0.005 }J.g/L GREAT LAKES WATER QUALITY BOARD, 1 976 
HEPTACHLOR LE 0.001 }J.g/L US. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
IRON, as Fe LE 0.300 mg/L GREAT LAKES WATER QUALITY BOARD, 1976 
LEAD, as Pb LE 0.03 mg/L ENVIRONMENTAL STUDIES BOARD, 1 973, EPA.R3.73.033 
MALATHION LE 0.1 }J.g/L Us. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
MERCURY, as Hg LE 0.2 }J.g/L GREAT LAKES WATER QUALITY BOARD, 1976 
p,p' - METHOXYCHLOR LE 0.03 }J.g/L US. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
MIREX LE 0.001 }J.gIL US. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
NICKEL, as Ni LE 0.025 mglL GREAT LAKES WATER QUALITY BOARD, 1976 
OXYGEN, DISSOLVED, as 02 GE 4.0 mglL DEPT. OF THE ENVIRONMENT, 1 972, TECH. BULL. 67 
PARATHION LE 0.008 }J.gIL GREAT LAKES WATER QUALITY BOARD, 1976 
pH GE 6.5 US. ENVIRONMENTAL PROTECTION AGENCY, 440/.9-76-023 

LE 9.0 � 
PHENOLIC SUBSTANCES, as PHENOL LE 0.001 mg/L US. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
PHOSPHATE, TOTAL, as P LT 0.050 mg/L US. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
PHOSPHATE, TOTAL, as P LT 0.100 mg/L US. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
PHOSPHATE, TOTAL, as P LT 0.025 mg/L US. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
POLYCHLORINATED BIPHENYLS LE 0.001 }J.g/L US. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
SUSPENDED SOLIDS LE 25 mg/L US. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
SULPHIDE, as H2S LE 0.002 mg/L US. ENVIRONMENTAL PROTECTION AGENCY, 440/9-76-023 
SURFACTANTS, as MBAS LE 0.5 mg/L LITTLE. 1 977 
TOXAPHENE LE 0.005 }J.g/L US. ENVIRONMENTAL PROTECTION AGENCY. 440/9-76-023 
ZINC, as Zn LE 0.030 mglL GREAT LAKES WATER QUALITY BOARD, 1 976 
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