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YELLm!KrH FE ENVIRONr~ENTAL SURVEY (Y. E. s . l . 
.. _ ... JULY, 1976 

Abstract 

During 1975 , a comprehensive survey of Arsenic contamination in and around 

Ye llowknife was c~rri ed out. This comprehensive survey has been call ed the 
. ' ' 

Yellm•1knife Environmental Survey (Y.E.S.) and will be referre·d to as the Y.E.S. 

in this report. 

As part of the overall study, a number of areas were investigated incl uding 

air, snow, solids, vegetation, wildlife, \-later and human hea lth. F1nal reports · 

covering most of the study areas have recently been received. Othe r r eports are 

still pending and will be made available as they are received . 

Thi s su,w11ctry report has been prepared frciTI the reports and data received to 

date . It attempts to arrange the data and information gathered from the various 

areas into a total "picture_"_ of the arsenic l eve ls in the Ye1lm·1knife area. 

Included is a look at the emissions from the Giant Mines Limited roaster stack. 

Information collected during the 1975 survey is compared Hith results of 

earli e r studies in the Yellm-,knife area as well as with information on arsenic 

concentrations . in .ot~er areas of the world. 
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Histor of Previous Studies in the Yellowknife Area 

de Villiers a~d Baker Study 

Between 1950 and 1963, a study \·tas conducted at the request of the Medical 

s~rvice Branch of the Department of National Health and Weliare to determine 

the extent to which arsenic in the environment affects the health and well being 
of Yellowknife residents (l). 

On the basis of data collected and included in the report, there was, on the 

average, a fall-out on the town of Yell owknife of about 3.5 pounds of arsenic per 
square mile per day (lbs As/mile2/day).* Core samples of locally grown vegetables 
did not reveal significant amounts of arsenic. Over the 18 year period from 
1952-1969, the water supply in Yellowkni fe showed an averag~ reading of 0.04 ppm 
arsenic. This compares favorably with Cc:;.~da's Drinking Water Standard (1953 ) of 
0.05 ppm arsenic. 

The r eport concluded that there was a "high incidence of acute respiratory 
disease (in Males) in the Yellowknife community together with a high prevalence of 

chronic non-specific respiratory disease . It i s possible that the imitant action 

of inhaled arsenical dutsts may have had a minor contributory role to play in the 
etiology of these conditions but this could be of 1ess importance than other 

envi ronmenta l factors. I~ exampl e . the harsh climate in association with other 
insults on the respiratory system such as smoking". The study also concluded that 

i t was poss i bl e that arsenic· exposure may hav2 contributed to the high incid2nce 
of ch ronic bronchitis . 

b) Arsenic Survey of Yellowknife Bay 

Grainge's survey in April, 1967 ( 23 ), indi cated high l evel s of Arsenic in 
_Yel low~nife water suppli es . A recom~endation was made to construct a ·peipeline 

. . 
from t he Yellm•iknife Rive r t o supply Ye11 oviknire with a potab1e water supply and 
provide for discontinued use of Yellowknife Bay water for domestic purposes . 

c) O' Tool e, Clark, Malaby and Trauger Stuj_y 

A survey of tYace elements was conduc ted in the Yellowknife area in 1970 and 
1971 (2) . Samples of soil, water, snow, vegetation and human hair were collected. 

Arsenic, antimony and mercury levels 111·1ere very hi gh in all environmental samples 
. . 

examined. Hair analyses showed arsenic and mercury leve1s higher than normal". 

* (106 lbs . arsenic/r:iil e2/rnonth) 



Arsenic; A Biblioqraphy of Re cent Lite r a ture 

Wallace's compilation of recent literature on Arsenic and its compounds contains 

over 1500 references (3). The references are indexe d according to analyt{cal 

methods, revie1-1s, biological studies - including soi l s, se:,diments and aquatic 
- -

studies - human health, air pollution and studies in the Yellowknife area . 

e) Arsenic Levels in the Yell owknife Area 

A July, 1975 report prepared by the Occupational Health Unit, Medical Services 

Branch, Health and ~lelfare Canada (4 ), studied a_:senic exposure in work place areas 

at the b-10 gold mines in Yellowknife. Although the report concluded tha t ,..,orkers in 

the Ye llowknife gold mines and· mil lin.9 operations v:ere not unduly exposed to harmful 

arsenic concentrations in the air; it did recommend a number of preventive measures 
. . 

which should be i mplemented • 

. , 



Studies Outside the Yellowknife Area 

e a) Preliminary_ Air Pollution Survey of Arsenic and its Compounds 

A report prepared by Sullivan (5) for the U.S. Department of Health, Education 
and Welfare (1 969) provides a review of the effects of ar~enic and its compounds on - -
humans, on animals and on vegetation. It discusses the occurrence of arsenic, the 

production of the various compounds of arsenic as well as giving brief information 
on air standards and concentrations. 

b) Ambient J\ir Sampling for Total Arsenic ~:ear the Tacoma Copper Smelter 

Early in 1975, a sampling program was conducted near the Tacoma, Washington 
copper smelter to ·determine total ars_enic in the surrounding air (6). Six sampling 
rr.ethods were used to eva-1 uate atmospheric concentrations o·f tota i arsen ic and the 

penetration of arsenic vapor or small particles through filters. An evaluation of-· 
the results of the various sampling methods recommends suitable sampling equipment 
for arsenic t esting. 



.. Toxic Nature of Arsenic 

• A numOe r of studies have been carried out on the toxic nature of arsenic and 

its corr.·pounds (5, 7, 8, 9, 10). As early as 1820, arsenic_aJ compounds were 

suspected of carcinogenic (cancer causing ) action (5). P.lambeds and Smith (11) 

state thaC "arsen ic and its compounds have long b2en known to be hazardous". 

Plambede and Smith list a number of references that document the hazards to human 

health from ~:~ lter fume emissicins containing arsenic compounds (*). 

Recently, (July, 1975) the Saskatchewan Forci~ on Arsenic in Ambient Air compl eted 

an ext~nsive report (7) for H\K. The report ou t - ;nes the characteristics of 

arsenic, details its toxic effects on man, and presents many of the problems en­

countered in analysing for its presehce. Arsenic lev~ls tn various non-contaminated 
. . areas are presented in this summa ry report to provide comparisons to arsenic levels 

· determined in the Y.E.S. The report states that "a body of evidence from clinical 

reports and epidemiological studies suggests that arsenic is indeed either a 
carcinogen or a cocarcinogen. 

Many othe r studies (8, 9, 10) provide similar and significant evidence to 

suggest the possibility of carcinogenic effects of arsenic and its compounds. 

The strongest argumer.ts against arsenic as a car-cinogen are the failure to she~·: 

incre ased prevalence of . cancer among industria l workers and failurP to induce 
c.::.:c·cr in experimental animals (5). 

Arsenic t aken into the bo<;iy is excreted mainly in the urine and to a minor 

extent in the bile, feces, hair and nails (5, 7). Highes t concentration in the 

body a re normally found in the liver , kidneys , hair and nails (7). It has been 

calcul ated recently that a norma l 160 pound man contafos, on the aver·age , 
approximately 0.2 ppm arsen ic (7) in his body. 

( *) Grainge ( 23) has indicated that arsenic exhibits coacinog2n i c prope rties . 



·, 

' .. Gold Milling in the Yellowknife Area 

9 Some of the reports in the Y.E.S. survey provide much detail on the mining. 

and milling processes in the Yellowknife area . This report only summarizes so~ of 
the s ignificant aspects of the operation. . 

There -is an abundance of arscnopyito (FeAsS) in the gold bearing ore found in 

the Yellm·d<nife area. Full recovery of the gold requires wasting of the ore in the 

milling process. The fumes produced by the wasting process contain arsenic trioxi de 
(As2o3) and sulfur dioxide (so2). It is these constituents in the gas stream that 

.. 
must be removed before the gas i s emitted to the atmosphere. 

Roasting of the ore b_egan at Co~ Mine in 1941, stopped during the war years 
(1942), and started again in 1948. Con Mine install ed a wet scrubber system in 
1949 to try_ to stop the dispersion of arsenic into the environment. The resulting 
arsenic containing slurry was, and still is, held in tailings ponds near the Con 

Mine. Con Mine stopped roasting the ore in 1970 and now removes the arsenic by other 

means, storing it in tailings ponds. This arsenic cannot be considered perm~nently 
removed from the environment. Drying on the surface of the t ai lings ponds, and · 

dust movement due to wind action, can cause arsenic mobi lizati on around the area 
away from the mine. 

Giant· began roasting ore i n 1949; in 1951 the mine i nsta ll ed a f.ott:re11 

precipitati on for collecting dust emitted from the roasting process. In 1955 , 

Giant started a second Cot trell preci~itation. In the fall of 1958, a bag-house 

dust coll ector was install ed . Arsenic trioxide dust collected by the dust collect ion 
system i s permanently stored in seal ed stopes underground. The dust collection 
system has red~ced greatly the arsen ic emiss i onsto the atmosphere . Thi s i s 

evi denced by the results of the stack testing program carried out as part of the 
·v.E.s . { ). 

The report prepared by Plambede and Smith (11) provides data on arsenic emissi ons 
to atmosphere from both milling operations duri ng their years of operation . 

A simplified illustration of the gas and dust trea tment system at Giant Mines 
follows. Approximate tonnag~s and amounts of arsenic conta in ing dust collected 

at various po ints in the system have been noted (1 2). Indications are that stack 
emi ssions coul d be higer than determined. 
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.. 
·· The Yel1m•;knife Environmental• Sl.lrvey Summary 
- a) ~omponents of the Survey 

A number of areas were investigated as part of the pvera11 study. These included: 
l) · Previ ous studies and investigations into Arsenic contamination in the Yell m·1knife area 
2) Ambient (surrounding) air survey to determine dust and so2 concentrations in the area. 
3) Stack emissi on survey at Giant Mine to determine total stack emissions 4) Snow survey to determine snm•/ quality with emphasis ·on possible aerial fallout, acidity of the snm·t and arsenic levels. 
5) Soils a·nd Vegetatjon study to ·determine arseni'c and . heavy meta l concen­trations in soils, vegetables and fruit in the Yellowknife area 
6} Di sturbed soils study to determine the amount of arsenic in soi l s of significan t human activity (includi ng street dust, pl ayground soil and and garden soi 1) 
7) Wildli fe study to determine arsenic concentrations in some of the typical small wildlife of the area ( rabbits , ravens and ptarmigans) 
8) Water survey to determine extent of arsenic concentrations in l akes and streams around Yellow~nife 

A summary of the various .inves tigations is tabulated below. 

Componen t 

Air 

Water 

Snow 

Soil 

TABLE 1 - SUMW\RY OF Y. E.S. HIVESTI GATIONS 
Study/Tes two rk 

( referen ce ) 

a) Ambient air 
( 13) 

b) Stack survey 
(1 2) 

a) Runoff (1 4) 

b) . Water Supply 

a) Snow Survey (1 5) 

a) Soils study (11) 

b) Disturbed Soil s 
( 16) 

Conducted By Dates Reports Prepared 

EPS Edmonton mid 1973 to Yes - April 1976 mid ·1975 
EPS Edmonton August, 1975 Yes - Apri l, 1976 

DitlA/\./ater Manage . Apri 1, 1976 
(Yellowknife) 
DINA/Water Manage . Ongoing 

. _{_Ye 11 owkn ife) 

EPS/Edmonton March, 1975 

U of A/Edmonton June & Sept. 
1975 

EPS/Yellowkn i fe May & Sept . 
19,5 

Yes - June 1976 

Information 
available 

Yes - Apri1, 1976 

Yes - A~ri1 , 19,6 

Yes - June , 1976 



, . 
- Component 

Vegetation 

~li1 dl i fe 

Health 

Study/Testwork 
(reference ) 

a) Soils Study (11) 

· · b}" Plant Ecology 
Survey (17) 

a) Loca 1 sma 11 
game {1 8 ) 

a) Human ~air (4) 

Conducted By 

U of A/Edmonton 

CFS/Edmonton 

GNWT 

NHW 

Dates Reports Prepa red 

June lt Sept . 
19?5 

Yes - April, 197G 

September , Draft on l y -
1975 March 1976 

April 1976 . t,.iemo r ec2i ved , 
June, 1976 

1975 Yes - l ate 1975 

· : 
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.. - it is. not possbile to define clearly \•1hether the injury 

1s due to so2 or to arsenic emissions. · ··· 
. Surface__rvnoff sar.iple analys is give a ra:-ige of arsenic 10) 

Con cl us ions 

con~entrations from 0.008 ppm (Yellowkni fe River) to 

31.0 ppm (Giant tailin~r:; eff_luent entering Baker Creek). 
Results are tabulated in this report. 

11) The arsenic concen tration of Yellowknife drinking water 

supply is within the acceptable Canadian Drinking Water 
Standard of 0.05 ppm. 

ReportiRefe rence 

Runoff Survey (14) 

Water Supply data 

(tabulated in this 

12) Most of the melted snow samples tested are not suitable ·Snow Survey {15) 

as a potable water source. The melted snow samples were 
to acidic and analysed higher than the 0.05 ppm limit 

report) 

for drinking water. The average arsenic concentration 
was det ermined to be 0.17 ppm. 

13) Arsenic concentrations of distrubed soils samples Disturbed Soils 
coll ected vary f rom 755 ppm maxi mum to less than 1.0 ppm. 

· 14) Origi na l soils (undisturbed) and mine wastes generally have Disturbed Soi l s 
the highest to tal nr~enic c0nce~trJ~io~. Di~Lurbed anci 

recent ly excavated si tes (clay, sa~d , gravel) generally 
have l ower to ta l arseni c co~centrations. 

15) In gene ral th~ bulk of the arsenic determi ned was in the Distrubed Soils 
i n so 1 ub 1 e form . 

16) There is a. hi gh degree of contami nati on by arsen i c Soils and Vegetation 
compounds in_ the soil and vegetati on of the Yell m-1knife St udy (11) 

.area . Values r ange from a few hund red ppm to a few 

thousand ppm. Preliminary results show that vegetables 

conta in far less arsenic than t he soil in which they grow. 

17) The pattern of arsenic contamination cl early indicates Soils and Vegetation 
that it ar ises from the operations of Giant and Con Mines Study. 

18) The re i ~ a minor contaminati on by antimony and· a trace 

contaminat ion by mercury in the soil and vegetati on of 
the Yell o~kn i fe area. 

19 ) Arseni~ l eve l s i n some sma ll wildlife sampl es wer0: 

- ptamigan (9 samples ) - 0.45 ppm arsenic average 
- raven ·(5 sampl es ) - 0.01 ppm arsen i c average 

- snowshoe har~ (1 sampl e) - 1. 44 ppm arsen i c average 

20 ) Based on observati ons and air sampli ng results , it is 

Soils and Vegetat ion 
Study 

Local Smal l Game (1 8 ) 

Human Hair (4) 
not unduly exposed to hJrmfu l c1rsenic-in-air concentrations . 
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b) - Sun-.mary of Con cl us ions from the Various Study P-eports 

Canel us ion Report/Refe rence· 

l) Ho1.1rly ambient (surrounding) air concentrations of so
2 

Ambient Air (13) 

ra~·2 ly exceed maximum acceptable National Air Quality • 
Obj~ctives (NAQO). 

2) On an annual basis, so2 levels meet m~ximum acceptable Ambient Air (13) 

NAQO. 

3) Total settleable particulate (dust) levels IT!~asured ·are Ambient Air (13) 

{generally) insignificant in comparison to levels 
measured in other Canadian ci-ties~ A deposition rate of 
11.9 lbs of 11 dust11 per square mile per month was 

determined. This included an arsenic deposition rate of 
0.0048 lbs. of arsenic per square mile per month. 

Composition of collected dust samples indicated that the 
majority of arsenic is in · the potentially hazardous 
arseni te form. 

4) Calcualtcd 1974/75 winter average arsen ic deposition 

r a te was 11 lbs. of arsenic per square mile per month, 
withih ~ 10 mile 

compare too well with the results.of (3) above; 
possibly due to sampling irocedure, time of testing, 
or analysis technique). 

Snow Survey (1 5 ) 

5) Measured total daily suspended particulate (dust) l eve l s Ambient Air (13) 

exceed maximum acceptabl e NAQO approximate ly 10~ of the 
time. 

6) Measured daily total suspended arsenios oxide particu­

l ate (dust) l evels near Giant Mine are signific~ntly 
above those measured in other parts of Yellowknife. 

7) The average arsenic emission rate was determined to 

be 167 lbs . of arsenic p~r day, with a r ange of 127 to 

238 lbs. of arsenic per day . The majority of the 

arsenic was collected as a particulate in the sempling 
process. 

8) Nea~ the Giant and Con smelters there i s deterioration 
of veget a tion . 

9) Wi t hi~ one mil e of the Giant s tac k there i s dras tic 
deteri oration of both forest and outcrop vege tation. 

l\l though vegetation cxhibi-ts symptoms of so2 injury 

Ambient Air 

Stack Survey (12) 

Plant Ecol ogy 
Survey ( 17) 

Plant and Eco l ogy 
~urvey 



:. c) 
Summa r of Reco;rmenda ti ons from the Vari ous Stud R~ports -

1) 

Re commen di.l ti on 

If the arsenic is present in toxic form, level s found 

in the_study could indicate hi gh degree of hazard . 
Therefore , precautions should be t aken to routinely 

monitor arsenic l evel s in the water supply and the public 

must be prohibited from us ing me lted snow as a potable 
water supply. The public should be · advised also not 
to consume Yellowknife Bay water, especially during 
spring runoff ·periods. 

2) Studies should be continued to provide better definition 
of the area and level of arsenic contaminat1 ~n in soils 
and vegetati on as well as the forms of arseni c compounds 
present 

3) Future stack s ampling surveys, if conducted , should 

include considera tion of various al ternatives in the 
sampling process . These are outlined. 

4) An approved standard· 1aboratory refe rence method for 

the determinati on of ;irser!i c ar:d .:1n c:pp,-ovc:ti reference 

wethod to·r the determination of ai:-senic concentrations 

in ambi ent air n~eds to bi developed. Evidence quoted 
in references i ndicates that the Hi-Vol sampling 

techni que for arsenic measurement used , actually under­

estimates the true concentrations of arsenic in the amb ient 
condition. Subsequently, interpretation of overall or 

. . 
indivi dua l_ly reported arsenic concentrati ons past or 
present may l ead to erroneous conclusions . 

Report/Reference 

Soils and Vegetation 

Study; Runoff Study ; 

Snow Survey , (ll, 14, l 

Soils and Vegetation 
Study; Disturbed 

Soils Study (11, 16); 

Amb i ent Air (13) . 

Stack Survey (1 2) 

5) Further additional ambi ent air sampling by an approved 
Ambi ent Air (1 3) 

standard reference method i s re~uired to ascertain the true 
ambient arsenic concentrations in the Yello;-/knife area. 

6) Overall toal and arsen i ous deposition rate data coll ected Ambient Air (1 3) 

for 1975 for the Yellowknife area indicates the prevalence 

of l rn'I deposition rates . Further monitoring i s not required 
as da_ta presented i s most probably indicative of the air 

pollution burden attri buted to settl eabl e pa rticul at es . 

7) As the -de tected ai r quality l evel s for sulfur dioxi de are Ambient Air (1 3) 
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8) 

9) 

within maximum a~ceptable tlational Air Quality Objectives, it is 
recommended that the sulfur dioxide monitoring program be 
tcnni nated. 

To further define the prob 1 em of 

air emissions, further field and 
vegetation injury due to - Plant Ecology Survey 
test work is required (17) 

at many more sites. 

The level of hazard of the various forms of arsenic 

compounds should be evaluated by a medical toxicologist 
with particular competence in this area. 

Soils and Vegetation 
"Study 

10) To completely preven~ ~emobilization of arsenic compounds Soils and Vegetation 
from Con Mine tai]in-s ponds, these ponds should be Study 
permanently sealed with an impermeabl e cover. 

ll) Arsenic exposures in the working envi ronment at Giant Human Hair (4) 
Mine should be monitored annually. Emphasis should be on 
workplace areas in roasting and gas treatment processes 

12) Certain preventative measures hould be implented at Giant Human Hair 
Mine, including: 

- regular medical exams (every 2 years) · 

posting of proper safety proccdt1;·es in high dust leve l 
areas with the intent of ~inimiz1ng exposure to 
arsenic oxides . 

- provision of proper safe ~y equipment and facilities for 
employees who \'/Ork in high dust level areas 

-

.. 



• -
Infonnation is sparse concerning the a~ount of arsenic present in the air of 

Ce. nadilln comrnunities. Some availabl e data is presented for Ontario. Ye ll m-,kn Jfe. 

and a variety of United States' loca ti ons (7). A summary of some of that data follm,; 
(arsenic concentration is in ugm As/m3). 
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- TJ\BLE 2 SUM,'-LI\RY OF ARSENIC IN AIR, VARIOUS C0:-'.:'·IWIITIES 

LOCATI·on 

Windsor, Ontario 
Well and· -.. -__ -

Sault Ste. Mar{e 

South Porcupine 
Sudbury 

Yellowknife, N.W.T. 

- airport 
- townsite 

· - Giant mine 

-yg54 

Chicago 0.04 
Toledo, Ohio 0.09 
El Paso, Texas 0.75 
Seattle, Washington 0.08 

Charleston, W. Virgi nia 0.25 

average of 133 U.S. stat ions 0.02 

-YEARLY AVERAGE-
1972 1973 

0.030 
0.696 

0.017 

0.026 

0.012 

0. 271 

0.013 
0.168 

0.013 

0. 12 

·0.14 • 

0.22 

1974 

0.12 

0.098 

0.26 

~uidelines for acceptable arsenic-in-air concentrations are unsettl ed 
and not well defined presently; however, it has been recommended that 
concentratfons of arsenic be kept below 0.05/Jgm/m . . 3 



• Arsenic D2position Rate 

l·'.easu_rcments of settl eabl e particulates (dustfall or f a llout) are usually . 

expressed in ·terms of pounds per square mile per month (lbs. / mi le2/mth). The 

followinQ table presents the resu l ts of the dust fall tests and compa res them 

to calculated va l ues fr om the Snow Survey (15) and to values obtained by Nationa l 
Heal t h and We l fare (1) . 

TABLE 3 DUSTFALL DETERMINATI~::s, YELLm;:~rH FE 

SURVEY 

Air 

Snm•1 · 

DATE 

June, · 1975 
July, 1975 
August, 1975 
Septerr.ber , 1975 
October, 1975 

( average ) 

7 tJ. /7 r::.. u;n +n ... 
• "I • - •. • • • t ""''- I 

1950-1963 

DU5TFALL 

( l bs/m.i l e 2 /mth) 

17. 6 
26.2 
14 .5 
9.7 
4.3 

(11.9) 

c) Sulfur Dioxide Concentration in the Air 

OUSTFALL 

(lbs As/mile2/rnth) 

0.0034 
0.00714 
0.0069 
0.0043 
0.0033 

(0.0048) 

1.2 

564.0 

11.0 

106 

REMARKS 

average of 22 
stations ever 
period June to 
October 

4 mil es S. cf 
Giant 
Ins·ide Giant 
property 
Calcul ated wints r 
mean deposition 
rate 

Referen ce 1 

Three sites were used to monitor 502 concentrati ons in the a ir. Res ults 

i ndicated that, on the average , 502 concentrat i ons do not excee d maximum acceptab l e 

NAQO . As R r esult, so2 mon i toring has been t erminated. 



.. 
·• Stack Survey_ 

The st.ack survey carried out at Giant Mine was an attempt to validate a proposed 

stack sampling method for arsenic as well as gather data fo_r_.the Y.E.S. The test 
method is outlined in the report (1 2). • 

August 14 to 19, 1975, \'las the test pe riod . The test equipment ,.,,as assembled 

on the platform .at the 75 foot level of the stack. The average ·: ·1ission rate was 

determined to be 167 lbs of ar.sen·ic per day~ Most of the arsenic collected was con­

t ained on the glass- fibre filter - t hat i s , it was in the form of a fine soli d 

particul ate (arsenic oxide ·· As2o3 ). Results of th2 stack tests are summari zed 
belm'I. 

DATE 

Au-gust 14, 
August 15, 
August 16, 
August "ii, 

/\ugust 18, 

August 19, 

(average) 

1975 

1975 

1975 
1975 
1975 

1975 

. 
TABLE 4 - GIANT STACK ARSENIC EMISSION TE~·' S 

. ·. . TEST NUMBER 

1 
2 

3 

4 

5 . 
6 

ARSENIC EMISSION 
(l bs As/day) 

150. 3 
238.3 
155. 8 

175. l 

157. 3 

127.6 

(1 67 . 4) 

Sulfur dioxide emission was also measure d during this stack· survey. The rate 

was de t e r mine d to be 41.5 tons of so2 pe r day discharged to atmosphere . 

b) Wate r 

1) Runoff 

During the 1976 spring melt and runoff pe riod , water samples we r e obta ined 

from a number of sources around Yell o·dk ni fe . These sampl es were analyzed fo r 

arseni ~ con centration, the analyses be ing carried out at the Ye llowkni fe Water 

Laboratory . The purpose of this program was to measure arsen.i c 1 eve l s when they 

are at the ir hi ghes t. It i s during the short spring melt and runoff peri od tha t 

the entire \•linter accumulation of arsen·ic "fa ll out" is sudde n·ly released to the 
aquatic environment. 



Yello~-.-knife Environrnentar Survey •· Component Detai l s· 

a) Air · 

l): Ambient (Surroundinq) Air Study 

air: 

Thi-s- study Has to provide data on the.quality of air \'dthin the city 

of Ye1Joi,,1knife. The follm,,ing constituents were detennined in the surrounding 

a) total suspended particulates (dust) in the air; 
b) arsenic deposition (fallout) rate; 

c) sulfur dioxide (S02 ) gas concentration in the air. 

The testing was carri_ed out between June and October, l975. No standard refer­
ence method for determining arsenic concentrations in ambient air existed during the 
sampling program and as a result. the total suspended dust sample co11ected was 
analyzed for arsenic content. 

A Hi-Vol sampler is situated in Yell6wknife on the roof of the Hudson's Bay 

store and has operated for 3½ years. Results obtained from this sampler provides 
data on total dust fallo ut for 1973, 1974 and 1975. 

b) To tal SusQended Particul ates in the Air 

Gc~nera lly, suspended pr1rticulat~ 1e·:c1:; ,11 1973 , 1974 and IY75 did net c~ce2d 
maxfo1urn c.!es ireab le National Air Qua li t.¥ Objectives (N/\QO). The major consti tuent 
of the dust in the air in the vicinity of Giant Mine v,as arsenite (As

2
o
3

) , the 
potent ially hazardous arsenic compound. Values meas ured were in the range from a 

3 l m,; of 0.09 to a _high of 2.75 micrograms of arsenite per cubic meter 0 gm As
2
o
3
;m ). 

Daily l evel s of arsenic in the dust in the air ranged from l ess than 0.01 to 
3. 91 ugm As/m

3 
for the 1973 to 1975 test period. 

Yearly average suspended arsenic l evel s ,. measured by the Hi-Vol method were 
0.08 for 1973 , 0.09 for 1974, and 0.06 for 1975 . All values are in ugm As/rn3• 

Support ing evi dence indicates that the arsenic concentrations measured by the 
Hi-Vol rr.ethod are .l ower than 1-1hat might be consi dered "true concentrations" of 

arsenic in the surrounding air by as much as a factor of 10: As the task f orce on 

arsenic stat~ (7)= Accuracy of traditi:onal sampling t echniques (Hi-Vol me thod) is 

corr.promised by the phys ical propert ies of ar seni c compounds found in ambient condi­
tions . Parti cu l ate arsen ic compounds, such as As

2
o
3

, are appreciably vol ati le. 
Therefore, 1osses may be suspected furing and after collection ... 

11
• 
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TASLE 5: SPRING RU1'JOFF SJ\MPLI NG CONDITIONS 

Sampling Date -Condit ions 

1) April 13, 1976 

2) April 27, 1976 

3) May 11, 1976 

4) June 11 , 1976 

Spring melt in the early stage; minimal 
flows ; ice cover on all l akes and rivers 

Melting rate near its maximum; Yellowknife 
River was flowing; surface r unoff flows 
peak ing; most l akes were melting around 
edges 

Melt was nearing completion; suface run­
off was beginning to decrease , most l akes 
had only patches of i ce remaining. 

Several drainage ditches and surface melt . 
water pools Here dry 



- TJ\BLE 6: 1976 RUNOFF MUil YSES 

Sampling Site 1 
April 13 

Arsenic Concentration, ppm 
2 3 

Yellowknife River .. 

Giant Tail ings Pond 

,, . 

Giant Surface Mel twater 

Gi ant Tailings Effluent 
Baker Creek 

Mouth of Baker Creek 

Junction of Giant 

Road & Airport Road 

Runoff to Stack Lake 

Long Lake 

Surface Mel twater near 
Northland Trailer Court 

Yellowknife Bay at Con 
Mine Pumphous~ 

Back Bay/Rainbow Va l ley 

0.09 

13. 9 

0.023 

31. 0 

1.20 

l.50 

0.036 

0.075 

0.030 

0.01 4 

0.032 

0. 177 

April 27 May 11 

0.001 

2.8 

0.23 

4.20 

1.20 

l.00 

0. 28 

0. 184 

0.048 

0.056 

0.01 5 

0.08 

0.0009 

5.7 

0.30 

14.4 

0.70 

0.73 

0.068 

o. 160 

0.074 

0.035 

0.016 

0.01 6. 

4 
June 11 

0.008 

6.0 

dry. 

9.5 

0.80 

1.32 

0. 17 

0. 122 

1.45 

0.22 

0.35 

Remarks 

at bridge on Ingraham 
Trail, (Apri l 13 mel t­
water on i ce surface) 

Apri 1 13 - me l twa ter 
at edge of tailings 
area; 2, 3 & 4 -
seepage from pond 

Shall ow .pool near 
road a t t ailings pond 

entering Baker Creek 

represent As l evels 
after tailings e f f1uenl 
diluted with Bake r 
Creek 

discharge to YK. Bay 

Slough vii N. E. s i-.:e 

1 - pool near Bri stol 
monument; 2 & 3-
flow in to st~:k LJke ; 
4 - Stack La ke \tater 

1- near boa t ramp/ 
picn ic area ; 2 & 3 -
edge of l ake; 4 - i n 
lake 

1, 2, 3 - S. E. si de 
of junct ion Frankl i n 
Avenue & Correctional 
Institute road ; 4 -
Kam Lake 

1 & 4 - inside pump­
house; 2 & 3 - from 
bay outsi de pumphouse ; 
(water used on l y for 
industrial purposes ) 

l - meltwat e r on 
surface of ice ; 2 & 3 -
near shoreli ne 



- T.£\BLE 6: 1976 RUNOFF A.ii/1.L YSES CONT I D 

Arseni c Concentrat i on, pp~ 
Sampli ng -S-ite 1 

April 13 
2 3 • 4 

June 11 Apri l 27 May 11 

Rat Lake 0.16 0. 45 

Con Mi l e Tailings 4.0 4.2 

Mel twater .·near.. Ci ty 0. 044 0.056 
Snow dump area 

Yell owknife Bay at 0.01 2 0.052 
schooldraw Culvert 

Detah Water Hole 0. 0043 0. 0070 

Ye 11 m·1knife Emergency 0. 0045 0. 0090 
\1a ter Supply 

Cause1-1ay to Latham I sl and 0.0036 0. 007 
Yellowknife tapwater 0.0005 0. 0008 

McN i •:~n Beach s 1 ough 0. 012 

, 

. 0.40 

7 ■-4 

0.035 

0.024 

0. 0050 

0 , 0005 

0. 020 

0. 56 

3.6 

0. 058 

0. 067 

0. 0034 

0 .0046 

0.014 

0. 017 0.036 
0.0005 0.0005 

0.015 0.011 
(0. 27) 

Remar ks 

1, 2 & 3 - sm~l l 
s t ream entering 
Rat Lake ; 4 - from 
Rat Lake (stream dry) 
l - meltwa ter near 
dam i n Pud Lake ; 
2 & 3 - control dam 
outf l ow ; 4 - i nside 
taili ngs pond 
f rom di tch near sno!·t 
dump;½ mi l e N. of 
Niven Lake ; east sidE 
of hi ghway 

Runoff under School­
draw Road into Yk. B~ 

just offshore f rom 
Detah \Jilla~;e 
School rlr;n,1 P.n ;i rl ni irr."1-

~ou-e . w- .. o ·• .c .. -~ " '· l f ~ , a l,.._ I : l U1l , 1 :.., .. 

Ri ver. 
Yk. Bay; w2twell i n 
schoo 1 ch·a\-1 pui1iphous:::: 

Norths i de of cause11a_ 

tap~-1a te r norma 1 ly 
samp 1 ed v,eek l y. 
Canadian Drinking 
Water Standard - O. Ol 
ppm 

·1 - frozen solid, no 
sampl e ; 2 & 3 - sl o~• 
draining to Frame -
l ake; 4 - slough out 
flow minimal (Fr aQ2 

Lake sampled also)_ 



4t A report detailing the runoff survey carried out by qrnA/l·/ater Managerrent 

1s included in the appendix. Also included is a map illustrating the ~ampling 

sites. 

Ye llm·iknife citizens have been infonned by. announcement'i in the various news 

nEdia and by signs posted in key area, not be drink melted water or use snow in 

the area for a source of drinking water. Residents have also been advised not to 

consume Yellowknife Bay water. 

2) Water Supply 

This section of the summary report outlines a·rsenic concentrations in the · 

Yellm·iknife municipal water supply (drinking water); in lakes and streams in the 

Yellowknife area ( the aquatic environment); and provides some comparable arsenic 

concentrations in water bodies arotind the world. 

a) Yellowknife Municipal Water Supply 

Arsenic concentration in the Yellowknife municipal water supply is monitored 

weekly throughout the year by OINA/\~ater Management. Considerable data is 

on file. A surr-mary foll01•1s. (Canadi an Drinking Hater Standard is 0.05 ppm 

arsenic maximum) . 

. ' 
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Date 

1975 Summary 

Feb. 18/75 
June 18/75 
Sept. 28/75 
Oct. 28/75 
Nov-Dec/75 
Jan . 76 
Feb. 76 

March 2/76 

March 9/76 
March 16/ 76 

M~rch 22/75 
March 30/76 
April 5/76 

TABLE 7: 

YELLOWKNIFE MUNICIPAL WATER SUPPLY (arsenic cone in ppm) 

Tap Wate r 

0.01 

0.01 

0.008 

0.0029 

0.0006 

0.0241 
n n n-,n 
V • VV...JV 

0. 006 

0. 008 

Yell m-,knife 
River Hater 

0.01 

0.0008 

Yellowknife Back Bay 
Bay Hate r 

0.011 
0. 01 8 0.022 
0.01 0. 01 
0.01 0.01 
0.01 0.01 

0.0030 0.0057 improved analytical 
techni que. 



.. - TABLE 8.: ARSEtlI C LEVELS IN YELLOWKNIFE AP.Ell. LAKES 

b) Yellowknife Area Lakes (arsenic cone. in ppm) 

- --
Lake/Location 

"Lake 2; 1.9 miles s. w. II 

"Lake 7; 0.3 miles s. \-/. II 
"Lake 9; 1.9 miles S. W • II 

"Lake 13; 1 . 8 mi 1 es N. W." 
11 lake > 10 miles" 
"Lake . 20 miles" > 

Kam Lake 

Grace Lake 

Arsenic 

3.90 

12.40 

0.19 
0.56 

0.20 

0.001 

l.O - 5.0 
0.001 - 0.10 

Frame Lake 0.150 - 0. 180 
Lakes 16 mi l es N.E. n/d 

l akes 12- 15 miles N. & N.E. 0.0005 - 0.007 

Long Lake ""'beach 
Long Lake - center 

Stock Lake 
Rc1nge Lake 
Faul t Lake 
Rat Lake 

Kam Lake 

Frame Lake 

Grace Lake 

"Small Lakes " incl ude 
Long, Stock, Frame and 
Ka1:1. 

Kar.1 Lake : · 
- North bas in 
- Cent ra 1 
- South bas in 

3.0 - 8.0 

0.135 
0. l 05 

0. 112 
1.296 

0.270 

0. 471 
2.850 

0 .562 
0.026 

"elevated arsen i c 
concen tra ti ons ; 
Kam Lake hi ghest. 

2.04 
l.08 
2.06 

Rema rks 

Data from O'Toole, etal. 

Reference 2 
Summer> 1970 

Data from memo Brunskill to Hamilton 
Feb. 6, 1975 "Arsenic in Yk. Waters" 

(Tests carri ed out over ·1972-1974) 
(n/d ~ non de tectable) 

G. l:srunskill; preliminary find ings , 1975 

Feb. 25/75; G. Brunsk i 11 
II II 

II II 

Feb. 26/75; G. Brunskill 
II II 

II II 

II II 

Feb . 7/75; G. Brunskil 1 
II II 

Cominco Ltd. Yellowkn ife Arsen i c Survey 
Aug. 1975 . (no numbers provided in memo) 

Data collected May 25, 1976 by 
Dr. J. Moore , Environmental Protecti on 
Service, Yell owknife. Internal corres­
pondence. 

--



.. • c) - Occurrence of Arsenic in Various Water Bodies 

The report of the task force on arsenic (7) presents information on the 

occurrente of arsenic in various water bodies. Some of this is tabulated below. 

- · - TABLE 9: OCCURREtlCE OF ARSENIC IN VARIOUS H/\tER BODI ES 

ARSENIC IN WATER (cone in pp~) 

OCCURRENCE 

Sea Water 

River water, United States 
Natural l evel s, Canadian rivers; 

1968-1974 

Lakes Superior, Ontario, Huron, Erie 
River; Sweden 

Surface Water; United States 
Tap water; United States 

Spring water - California, Rumania, 
USSR; Nev-1 Zel and 

Near Yellowknife , 1973-74 

Great Slave Lake 

Taiwan 

Cobalt Lake (Ottawa River Basin) 
1970-1971 

Argentina 

New Zea land (fresh water) 
Searles Lake, California 

(high salinity ·water) 

c) Snow 

LEVEL OR RANGE OF LEVELS 

0.006 - 0.30 

mean 0.0004; maximum 0.230 
0.005 - 0.01 3 

0.00025 - 0.001 

0.002 

mean 0.064; range 0.005 - 0.336 

0.100 in some samples tested 

0.400 - l.300 (high in bicarbonate) 

0.070 l.00 

0.004 - 0 . ~00 tota1 
0.001 - 0.030 dis solve~ 
0.010 1.82 (most o.~o - 0.60) 

l.00 - 2. 50 

approxima_tely l. 50 

approximately 20.0 

over 200.0 

The snow survey was carried out in March, 1975. The intention was to provide 
info rmation on the l evel of heavy metal contamination from the gold mines in sn0\·1 

in the YellO'..;knife area. The samp ling techn ique and methods of ana lysis a~d sample 
handling are detailed in the report (1 5)~ 

Cons idereing the various subs t ances present in the snow, 2 parameters - t he con­
centration of arsen ic and athe acidity (pH) of the snm·, water-· \·1ere found to exceed 
the Canad~an Drinking Water standards of 0.05 ppm As and 6.0 - 8.0 pH. 

In the foll m-1 ing tabulation, results of the March, 1975 SL(.rvey are compared to 

earli er snow surveys conducted in the area. 



- TI\E~LE 10 : SNOW SURVEYS IN YELLO~·!KilJFE AREA (ar sen-ic cone . in ppm) 

Survey Sampl e loca t ion Arsenic 

O'Tool e etal 'Sno·t✓ 5 ' 0.35 mil e N. E. 0.68 

P.efcr2nce 2 1 Sn01•1 9' 1.30 mi le N.E. 1. 20 

E.P.S. 

'Snow 10 ' 0.22 mi l e N.W. 8. 75 

' Snow 21' 2.0 mil e N.E. 0.47 

1 (Sample 0.46 
Ye 11 q•,1kn i f e 2 locations on 0.44 
Dist. Off ice 3 attached map 0 . 48 
Feb. 17, 1975 4 

~1arch , 1975 

Survey (15 ) 

5 

6 

7 
8 

9 
. 10 

11 

12 

( Refer 

t o 0.1 mil e W. of 
report) Gi ant 

0. 81 
11.40 

0. 71 

9 . l 0 

1. 30 

8.60 

0.50 

0.027 

2. 30 

0. 17 

8.80 

0 . 02 

Aci di ty (pH) 

3.4 
3.7 

3.9 

3.6 
6.6 

6.7 
4.4 
4.4 
4.2 
4.2 
4. 2 

3. 6 

4. 6 

7.7 

2.7 

Remarks 

average of 52 samples 
maxjmurn 

minimum 

Fi gure 2 shm'ls the snow sampl ing stations for the February 17, 1975 survey. 
Figures 3 and 4 il lustrate sample s i te l ocations and arsenic l evels for the 
March, 1975 sno~ survey. 

Other snow s urveys have been carried out: NHW , 1959 - 1963; and E. P. S. , 

Yellowkn ife District office staff , March/Apri l, 1975 (during wh i ch approximately 
120 s i tes were sampled) . Resu l ts of both survey indi cated higher arsen i c 
depositi on rates and, thereby, higher arsenic concentrations in the snow. 

Differences in concentrations between surveys may be accounted for by site 
location, equipment used and method of sari!pling, time of season sampl ed , and 

possibly ·the analysis t echn ique used for determining the arsenic concentration . 



-

t •' 

I 
Map of Snow S ampling 51ation.s 

·r eli. 17. 19 7 5 

... 

. -~ 

... 

., . 

•• 

l 
' 

r-

I 

I 
I 
I 
I 
I 

• • __ _, 

g· 

p 

, 
~:\ ,, .. ., 

I 

• 
I 
t <tj 
• "ho ,._ 
' E •·-,'-l 
I 
I 
• >-. .~ 
:iJ 
I 

• I 
I 

' • t 
. ,-;,· ' .,; __ -----.J 

/; 
" ' ., 
·~\ 

:~ 
~ 

.; 
•I 

-
~ 

~<7 ·, 

f~: 
YcL L OWKNIFC B AY 



1 
J 

/ 

-
I 

I 

~ 
SI..Y.P~•~G l OC.\n~=• s ,,, ..,h •. f s 

"' !:S.T o; G1:.,n L:,t.lS c,~, tlW't } 

~7 t:>"'''"' 
~a • ;,,0 .. 1,fu 

63 • 3v-:o 

/ 
/ v ·. 

01,; ~ 
--@f3 3 4 35@-' . -------- .... -•-(;'-

I I • 



Soil 

l) Soils Study 

The ·university of Alberta, under contract to the Environmental Pro­

t ection Servi ce , conducted a Soils (and Vegetation) survey in the Yellow-
- -- . . 

knife area in June and September of 1975 (11). In Ju~e, 53 sites were used . 

Samples v,e re taken of four soil l evels as wel 1 as four types of vegetation. 

{In September, garden vegetables and wild fruit were sampl ed). 

According to the authors , arsenic l evels in soi l s are below 5 ppm in 

the absence of a source of contamination . Thi s is confirmed by Toft et al (7)_ 
From resu]ts obtained, the authors conclude that arsenic is present in 

"very high concentr~tion" in the ·Yellowknife area exce.eding the 5 ppm l evel 

by factors of rem 100 to 2000. Figure 5 illustrates the degree of arsenic 

concentrations throughout the area in soi l lichens and surface (hori zon) 

soil.· 
As part of the study, garden soils in the Yellowknife area were analyzed 

for arsenic. 

Garden A (Con Mine) 82 ppm 

Garden B (Yell owknife t own ) 52 ppm 

Garden C (Yellm-1knife to ... m) 36 ppm 

Garden D (Gi ant Mine ) 287 ppm 
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Disturbed Soils 

The disturbed soil and road dust study determined arsenic concentratio,:is ir:i 
area commonly utilized (disturbed) by the local people. Samples were taken in 

the h:on and at the Con and Giant mine sites. Analyses were carried out for total 

and i nsolubl e arsenic. There was no differenti ation be tween the forms of arsenic 
compounds present. 

The study was conducted during the summer of 1975 (May to September) by 

Mr. R. Martin, EPS, Yellowknife. The procedure, analysis t ec~nique , and results are 

included in his report (16). Figures 6 to 10 inclus ive illustrate the soil and road 
dust sampl e locations . at Con and Ginat mine sites and in Y~1lowknife. Tables 13 and 
14 provide a sumoary of the arsenic concentrations in soil and road dust samples. 
A description of each site is provided in the r eport (16). 



-
Sample 

1 

lA 
2 

2A 

4 

· 4A 

5 

SA 

6 

6A 

7 
7 fl 
' ' . 
7B 

8 

9 

12 

13 

14 

TG~!NS I TES 

TABLE 12 - ARSEN1 C cm:crnTRf\TIO:lS Hl YELLO'.·/IJlI FE AREA 

O'Tool e, Clark, Malaby and Trange 

- · Distance ,from 
smelter (mil es ) 

2.7 S.H. 

l.9 s. w·. 

1.2 S. E. 

· 0.4N.E. 

0.3 N.E. 

0.2 s.w. 

0.8 N.E. 

1. 3S.H. 

· l.8N.W. 

l.8N.W. 

0.7 N.W. 

1970 

As 
( ppm) 

219 

l 99 

115 
164 

601 

8.4 
602 

852 

3108 

2641 

6852 
') /I/I(\ 1--,-, .., 

7598 

269 

153 
163 

110 

45 

11 9 

Reillarks · 

Samples l, 2, 4, 5, 6 and 7 are 
of mineralizeGI type soils 

Samples l A, 2A, 4A, SA, 6A> 713 
are of hi gh organ i c mossy ·type soils 

r.,.., ,~,~,·": .... . ~,1 ~ l f 
, J ~amp es rom Yell :~(~ i fe 

.... _______ .,---__ _ 
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- A tab•.Jlated summary of some varfous soil studies and -available arsenic data 

is in c lu d:~d as a compari son to the results determined by the University of 

Alberta study. 

TABLE 11 - VARIOUS SOIL STUDIES & AVAILABLE ARSENIC DATA 

Study Date Locati on Arsenic Remarks 
m) 

O'Tool e et al Summer, 1970 Ye 11 m•1kni fe 1 O\'/ Of 34 Concentrati ons for the · 

{2) area · various samples are 
presented in the t able 
fol 101-Jing. 

Templ e et al 1974 Ontario 107 Average of over 50 
sampl es near smelter "A" 

35 Average of over 50 
s ampl es near smel ter "B" 

10 Urban area, remote from 
smelters 

Cominco (20 ) July , 1975 Ye ll m,;kni'fe lov, of 12 Nine sample locations and 
area to high of 4 soil depths outlined 

42BO in t.hP r.omincn rPpnri:. 

{7) Agri cultural 0. 1 to 40 Heal th Protection Branch 
soi1 s r ange report 

{7) Orcha rd soils 100 Health Prot~ction Br:.nc:-1 
report 
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., 
TABLE 

1..., J1nsp•rc co~•rn, "()r 5nr1 <'IH•r,l[<' 

DTSTURBED SOILS STUDY 

·- ->. - , .. d ....!• ,I u,- U.t L _,,, , ,,, -> , 
I 

ARSENIC CONTENT OF SOIL SAl-:PLES -
. .. 

~El_e Location 
Tota1 Arsenic Cnm) 

ln so1ub1e Arsenic 
(cr_m) 

M-l 
Con Hine 

192 
191 

f.1-2 
Con Mine 

342 
341 

H-3 
Con Hine 

58 
57 

f.1-4 
Cone Hine 

115 
114 

t-1-5 
Con Nine 

115 
115 

M-6 
Con Nine 

490 

S- 1 
Town 

484 

36 
25 

S-2 
Town 

27 
B 

S-3 To1m 
39 

27 
S-4 To\-ln 

10 
10 

S-5 Town 
75 

47 
S-6 

To1•m 
138 

138 
S-7 

Town 
19 

4 
S-8 

Town 
10 

5 
S-9 

To1•m 
605 

46 
S-10 

To:•m 
23 

17 
s-n 

Town 
83 

81 
S-12 

Town 
43 

23 
S-13 

To1~n 
1 

1 
S-14 Town 

26 
l 

S-15 
To1-m 

42 
42 

S-16 
To1vn 

8 

1 
S- 17 TO\-m 

18 
8 

S-18 
Town 

21 
7 

S-19 
TO\•tn 

5 
4 

S-20 Town 
5 

5 
S-21 

Con Mine 
313 

313 
S-22 

Con Mine 
129 

129 
S-23 

Con -Mine 
755:. 

755 



TABLE 13 M<SENIC CONTE~IT OF SOIL SAMPLES, DISTURBED SOILS STUDY 

ARSENIC CONTENT OF SOIL SAMPLES CONT'D 

S-3mpl e Locat i on Total Arsenic (ppm) Inso lubl e Arsenic ( pp:n) 
S-24 Con Mine lO 10 
S-25 Con l·ii ne . 605 605 
S--26 Gi~nt Mine 261 105 
S-27 Gi ant Mine 38 36 
S-28 Giant Mine 33. 33 
S-29 -Gi ant Mine 79 70 
S-30 Gi ant Mine 75 66 



Veqet at ion ____,._ __ _ 
1) . Soil s Study 

The soil and vegetation survey conducted by the University of Alberta (11) . 
indJcated hi gh levels of arsenic in sampl es of fruit and vegetables in the 

. -.. 
Yellowknife area. Results are tabulated bel ow with the· garden soil arsenic 

ana lyses previous ly presented (section d.l.) included for compar i son. It i s 

evident that washing vegetables and fruit removes the bulk of the contamination. 

Ten (1 0) ppm arsenic was the detection limit for the appar atus and te chnique 

used fo r these . analyses . More refined analys is is required t o provide adequate 

info rmation on ar senic l evels. 

TABLE 15 ARSENIC CONTENT OF VEGETABLES AND FRUIT, U. OF A. STUDY"' 

ARSENIC CONTENT OF VEGETABLES AND FRUITS (ppm) 

Garden Soil Carrots Potato Chard Lettuce 
whole peel ed tops 

A-Con Mine 82 10 10 10 24 ( r ed) 10 10 
19 (wh t } 

B-Town 52 10 10 10 

C-To\·:n 36 10 16· 10 46 

D- Giant 287 10 10 59 

Rhubarb 

16 

.. 
. ' 

--------·-

Hild Fruits 

Gooseberries (11 5° ; l.4 km from Con Mine ) 21 ppm 

Gooseberri es (1 97°; 3. 4 km from Gi ant Mine ) 10 ppm 
0 Black currents (343 ; 1.04 km from Gi ant Mine ) 10 ppm 

The Ilea l th Pro tecti on Branch (7) s t at es that "Te rres t ri al organi sms . pl ants and 

ani mal s d0 not a~cumul ate a r senic ; ..• they di scriminat e. aga inst i t and conta in 

relatively l Ol-.r amoun ts of thi s el ement. Mos t pl ants contain around 0.1 - 0. 2 (ppm ) 
11 Following i s a t abul at ed surrJnctry of some ava"il able data on a rsenic content of 

vcgetatjon. I t i s worth noting th~t t he Canadi an Food and Dr ug Director ate permits 

O. S to 1 .0 ppm of ar se ni c fer majoi~ foods (e . g. potatoes ) and l . 0 to 2. 0 rpm f or 

mi no r foeds (carrots , beets , etc. }. By compa ri son, the United Sta tes Food and Drug 

/\dmin i s tralion has set a limit of 3. 5 ppm f or bo th maj or and l)li nor foods. 



TASLE 14 - ARSENIC cmnrnT IN RO/W DUST SAMPLES - GR/\VEL SAMPLES DUST FROM PAVEMENT Sample Total Arsenic Insoluble Arsenic Sample Total Arsenic Insoluble Arsenic (ppm) (ppm) (ppm) (ppm) 

G-1 74 74 P-1 33 2·, 
G-2 31 25 ·P-2 128 128 
G- 3 30 30 P-3 58 · 58 
G-4 21 20 P-4 216 206 .. 
G-5 38 38 P-5 94 94 
G-6 49 49 P-6 58 58 
G-7 29 28 P-7 161 155 
G-8 21 21 P-8 38 38 
G-9 16 16 P-9 45 45 
G-10 42 34 P-10 36 31 



., 
- TABLE 16 - SUi''iMARY OF SO:•lE AVAILABLE DATA ON /\RSENIC co:nENT OF VEGETATION 

• ARSENIC CONTENT OF VEGETATION - SUM:•lARY 

Vegetab l e 

1.0 
0 . ] 

- 0.02 

0.03- l. 28 

0. 30-6.80 

0.1 0-2. 70 

0. 07-1 .60 

0. 01-0.51 

(all a rs~nic va l ues in ppm) 

Fruit Grass, Shrubs 

2.0 -

12-138 range 
0.02-0. 10 

-0.0-5.0 

Remarks 

Federal maximum _acceptabl e limi ts. 
Level f or vegetab les grown in un contam­
i nated area . 

O' Too·1e et al (2) 1970 
NHi·I data { 7) 

Canadian appl es , 1962-1964 ; higher 
results possibly due t o use of a r senic 
compounds as pestici des on fru i t crops 

Cominco survey , Augus t , 1970 (Ye ll owknfe ) 
{20) 

Leafy vegetables; August , 1971 survey; 
"as r ece i ved" analys i s ; see fo ll m•ling 
table 

Lea fy vegetabl es; above sampl es ; washed 
and dried analysis 

VPgP t ~hl Ps ; August, 1971 ~u~~ey; 
rc:qufred" &r,ct 1yses. 

II - • 
ct;:, 

VegetJbles; above samples; "kitchen cleaned" 

----------- - --------- ---- --- - - - ------ - -- . -- ---
~nal_ys is 

1.0 1.0 1.0-62 

0.1 62-0.450 

10. 0 

0. 102-
0. 249 

l 0 . 0 

Templ e et al (1 9). Near smelters (1914j 

Cominco survey, August , 1975 (Yel l owknife 
20) 

Det ection limit as dete rmined by Unive rsity 
of_ Alberta s tudy (11 ) . 



.. 
• TABLE 17: 

• /~ENI C CONTEMT Itl YELL0;1Krll FE FRU1 TS /',trn VEGETABLES COLLECTED !,UGUST, 1971 

Location 
As Rec'd 

1. High Bush Cranberry Con Mine 0. 15 

0.4B 

0.63 

0.32 

0.43 

2. Gooseberry Con Mine 
3. Black Currant Con Mine 
4. Lm-, Bush Cranberry Airport 
5. Hi 9h Bush Cranbe

0

rry Airport 
6. Vegetables, leaves 

7. Vegetables, leaves 

8. Vegetabl es , leaves 

9. Vegetables, leaves 
10. Vegetables, leaves 

11 ■- Vegetables, leaves 

12: C~rrots 

Beets 
Rhubarb 

Patatoes 

13. Carrots 

Beets 
Peas and Pods 

Potatoes 

111. Carrots 
Peas and Pods 

Rhubart> 
Potatoes 
Torilatoes 

Mr. Bugg 6.80 
204 B. Gi ant Mine 
Mrs. Richardson - l.70 
Con Mine 
Mr. A.P. Morris l.40 
Correctiona l Camp 0.32 
Mr. Christensen - 1.10 
Old Tm·m 
5018 - 54 Street, 0. 30 
Yellowkn ife 
Mrs. Bugg 0.6i 
II II 

II II 

II II 

Mrs. Richard son 

" II 

II II 

II II 

Mr. A. P. Morris 
II II 

II II 

II II 

II II 

l. 60 

- 0.96 

0.25 

0. 49 

0 .1 6 

0. 45 

0.61 

0 .15 

0. 54 

0.23 

Arsenic ppm 
Washed & Oded 

0. 19 

0 .18 

2.7 

0.53 

0.54 

0. 12 

0.41 

0. l 0 

Cleaned 
As In Kitchen 

,.. ,...,.. 
u . .)::1 

0. 51 

0. 12 

0. 07 

0.07 
0.27 
0.08 

0.02 

0. 11 

0.11 

0.04 

0.08 

0.13 



., 

·- TABLE 17 

ARSENIC CONTENT IN YELLO'clKNI FE FRUITS AMO VEGETABLES COLLECTED AUGUST , 1971 CONT ' D 

15. Beets 
Potatoes 
Radi shes 

· On ions 
Peas ·and Pods 

16. .Carrot s 
Potat oes 

Onions 
Peas and Pods 

~7. Oni ons 
Beans , green 

Location 

Co rrectional Camp 
II " 
II II 

II II 

II II 

Mr. Christensen 
II II 

II II 

II II 

501 8 - 54 Street 
II " 

Arseni c ppm 
As Rec ' d Washed & Dried Cl eaned 

0.32 

0.25 

0.49 
0.34 

0.11 

0.73 

0. 07 

As In Ki tchen 

0 .02 

0.01 

0.09. · 

0.01 
0.03 

0.07 
0. 06 

0.49 

0.06 

0 . 77 
0. 25 · 

----·----------------------- ------------- ·--·· 



· Ri , lts i ndi ca te that vege tab 1 es and fruits grown in a con ta mi na te d area contai n arsenic 

chi ~fl ,.t the surface and that customary cleaning procedures reduce the arsenic content 

to \•1hat \•iould be considered "normal" l evels. Therefore, as lor:g a$, vege tables and fruit 

are washed and cleaned prior to eating, the ir should be no major problem. 

2) -Pl ont Ecology Sur vey 

According to Kucha r (17), pollution. zones around smelter ·. normally folh, the 

prevailing wind pattern. In the Yellowknife area , he found that dete rioration of vegeta­

tion was most s evere west and north\•test of the Gi ant stack; l ess severe to the south, and 

rapidl y diminished to the east and northeast. Close to Giant's stack, the vegetation is . 
greatly damaged, no doubt due to air pollution sources. More.research would be required 

to determine if the cause of vegetation injury is due to sulfur dioxide_ (S0
2

) or due to 

arsenic compounds. 

f) Fi sh and Wildlife 

Fish samp l es have been analyzed for arsenic concentration (21). Fish were t aken from 

Bake r Creek as well as from a control area (East Minage Island). In all samples, 

:irser.ic concentrati ons were 0.2 ppm. According t o the Food and Drug Ac_t , _the maximum 

allo·.-,a bl e arsenic concentration in marine and fresh•,.,ater ani ma l products i s 5.0 ppm . 

Toft et al (7) presents a tabulation of ar sen ic concentrations in a variety of fres h and 
.... .... \., .. .: .... ,.... . .............. _ ,t~ .,.. t.., __ _____ , ...., _ 
•••-I l II .,_ i d .• ;,,. ;,,:- 1 • ' ~ II ->U U:;., I t::> . 

The Wildlife Branch of the Government of the Northwest Territories conducted a brief 

survey during February, 1976 on small \'Jildlife in the Yello\•1knife area (1 8) . Results are 

Jr i e!ly summa r ized bel ow . 

TABLE 18: ARSENIC CONTENT OF SMALL WILDLIFE 
(value are in pp~) 

,iil dl i fc Samp 1 e 

4illow ptarmigan (9 Samples) 

)nows hoe Hare (l Samp~e ) 

~aven (5 Sampl es ) 

Arsenic Content 

Low 

0. l O 

0. l 0 

Hi qh 

0.75 

0 .10 

Average 

0.45 

l.44 

0. 10 

/\ccording to Toft e t al Cl), most anirna"ls contain l ess thu :1 0.10 to 0.20 ppm 

1rs2ni c . 



. . , 
g) · Han Heal th 

Schafer {4 ) investigated arsenic exposure in workplace areas at the two gold mine 

milling op~~ations in Yellowk11ife during 1975 . On the basis of observations and air 

sampling it:.::, :;rements made , it i s considered that \·1orkers in the Yellm·;knife gold mills 

are not undul :1 exposed t o harmful arsenic-in-air concentrations (4). Air sample values 

were co~par~d ~ith a value of 0.05 mg As/m3 of ai r . This i s a value under which it i s 

beli eved tha t ~early all wor~ers may be repeatedly exposed day aften day without adverse 

effect. Thi s compari son was made to assist i n assessi~9 the drgree of hea l th hazard. 
All concentrations ~termined in this study v,ere below the limit or 0. 05 . 

Schaefer recommended the annual monitoring of arsenic exposures be continued, 
especially for those who worked in roasting and gas treatment processes. He also rec­

orr.:;,ended preventative measures by impl emented at the \·1ork site.· These incl uded : 
1) Posting of \·torkplace safety instructions with the inten t of minimizing 

exposure to arsenic oxide dust; 
2) Provision of safety equipment and fac ili ties {respirator and shov,er baths) 

for employees v:ho regularly ~•/Ork in the cottrell and baghouse areas . 

Schafer aiso investigated arsenic l eve ls in human hair samples during the summe r of 

19)5 (22). Arsenic l evel s in hair are not a measure of a degree of health hazard as 

f~c~ th2 fellowing 

Bone 0.057 ppr., 

Hair 0.510 

Kidney 0. 033 

Liver O .028 

r-11 m m~._...\, n-F ,111"\V"'!lonl"'l 
JUIIUl,.,A. l J 'VI ...,_.-'-I~~.._ 

Nails 0.3-0 

Skin 0.090 

Stomach 0.037 

Blood 0.380 . 

in hn:,lthu htt,...,,r"\ r- (-,, ~ 
'''- ""'• ''--''J 11 u111 ...... 11J \ f J.-

Levels up to 10 ppm arsenic in hair have been fou nd in populations with no known 

exposure to arsenic (22). Hair samples may contain 15 to 15 ppm arsen ic (7) . . O'Toole 

obtained a mean value of 13.5 ppm, based upon 12 hair samples in his 1970 study (2). 

However, arsenic levels i n hair do indica te degree of exposure to arsen ic and are of 

value in determining whether individuals should be further examined for body levels . 

Du ring the surcr.ier of 1975, 700 persons were tested in Yeilowknife: 

Mine and Mill Workers 

Other res idents 
A 11 person t es led 

under 5ppm 

61 

516 

577 

5-10 ppm 

30 

30 

60 

over 10 pp!il 

44 
19 

63 

total 

135 

565 

700 

Th t! infonnation indicate·s that the,c is no evidence that the 9encral public of 
Yel1 oi.•1kn ·ife i s ex;.wsed to excessive or dan9~rously high l evels of arsenic . 
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-~-· ARSEfl IC Sf1MPL I NG rn TH E YELLO\./KN I FE VIC HJ l TY 

During the 1976 Spring inelt and runoff period .Hater samples were 

col lec.ted from a variety of sources around the city of Ycl lo.vkni fe and an.1lyse d 

for arsenic content at the Ycllm·1knife \.fate r Labora tory._ This s am?li ng progr.:irn 

was initiated ~nd carried ~ut during the Spring me lt and runoff s eason for the 

purpose of measuring a rsenic l eve ls in the Ye llowknife ar!:!il \✓hen they are at 

their highest . The entire winter accumulatio~ is suddenly ~e lease d to the 

aquatic environment during this short pe riod. Canada Drinking ~ a t e r Standa ,·ds 

(1 969) set an acceptabl e limit for ars enic 3t 0.01 ppm and a maximum li mit at 

0.05 ppm. · 

On April 13, 1976 the first date of sampling, the spring melt was 

in the early st21ge; flows were minimal and ice cove r remaine d on all l a kes 

and rivers . On Apr il 27 the melting rate was near its maximum; the Yellowknife 

River was f Jrn,.,,ing, surface runoff flows we re peaking and most la kes we re me lting 

around the e dges . On May 11 the me lt was nea ring compl e ti on ; s ur face runoff 

was beg inning t o ·decrease and ir.os t l akes had o nly ice pa tches r emain ing . On 

June 11 seve r a l of the dra inage ditches and s urface me ltwa t e r poo ls we re dry. 

SAMPLE DESCRIPTIONS (SEE ATTACHED MAP) 

1) Ye ll owkn i fe Rive r - at the bridge on the Ingraham Tra il. On Apri l 13, 1976 

the rive r was ice cove re d and a s amp l e of me l twat er was co ll e c t e d from a 

s mall poo l on the surface of t he ice . The ars enic con ten t at t hat ti me wa s 

0.09 ppm; howeve r on April 27 and May 11 the rive r ice was gon e and s ampl es 

we re coll ected from th e· rive r \•1a t e r, -arseni c conte nts on those da tes we r e 

0 .001 ppm and 0.0009 ppm respective ly. Arseni c conte nt of the r iver water 

on Jun ~ 11 was 0.0008 ppm. 

2) Gi ant Mine T.:ii li nqs Pon d - 0~ April 13, 1976 a samp le was coll e c ted from 

the me ltwate r a t the e dge of th e t a ilings a rea and the arsenic leve l was 

meas ured a s 13.9 ppm . On April 27 and Hay 11 samp les we re coll ected _ from 

a seepage pond j us t o uts ide t he t a il in gs area dyke . Ars eni c l eve l s on th ose 

da t es we r e 2 . 8 ppm and 5-7 ppm respe c tive ly. Thi s seepage i s pu~ped back 

... .. .. 2 

.. _,.,..,. .. 



I • 

-
into the tailin~s area. 

on June 11 was 6.0 ppm. 
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The ~rsen ic leve l of the water in the seepage pond 

3) Surface He l twatcr on Gi ant Mine Property .- On April 13, 27 and Hay 11. - 1976 
. . 

samples of surface melt\·Jater were collected from a sha llow pool beside the 

road around the Gi ant Mine Tai lings Area . Arsenic leve l s on those da t es 

,-,ere r.easured at. 0.023 ppm, 0. 23 ppm and 0·~30 ppm respect i vely. On June 11 

this area was dry. 

4) Gi ant Hine Ta ili nqs Area Eff l uent - Samp les were collected of the di scharge 

from the Gi ant Mine Tailings Area as it passes unde r the Ingraham Trail and 

ente rs Bake r Creek. On April 13, 1976 a fl ow had just begun and the a rsenic 

1eve l was meas ured as 31.0 ppm. On Apri l 27, 1976 the fl ow was peaking near 

max i mum and the arsen ic l eve l was.4.20 ppm. On Hay 11, 1976 _the flow had 

dropped substan ti a ily and the arsen ic leve l was 14.4 ppm. On June 11 the 

flow was approx i~ate ly ·the s ame a~ during May and the arsenic l evel was 

9 -5 rr'TI , 

5) Baker Cree k - On Apr il 13, 27 and May 11, 1976 samples were coll e cted fro~ t he 

upstream s i de of the cu l vert under the road the Giant Mine Ope n Pit area. These 

samples represent arsenic l eve ls afte r the tailings area effluent has be~n 

diluted Hith the fresh \-Jater i n Baker Cree k. Measured l eve l s of arsenic 

6) 

on the dates speci f i e d \-/e re 1. 20 ppm, 1. 20 ppm and 0.70 ppm respect ive l y. On 

June ll the arsen i c l eve l was 0.80 ppm. 

Mouth of Baker Creek - On the s ari:e dates s amples we re collected from the 
mouth of Baker Creek as it discha rges into Yella~knife Bay. Arsen i c l evels 
on April 13, 27 and Hay l l , 1976 \-Je re measured as 1.50 ppm , 1.00 ppm and 
0.73 ppm r espective ly . On June I l the arsenic l evel was l. 32 ppm. 

7) IJei.11 Junction of Giiint Road ancl Airoo rt Road - On the northeust s ide of this 

junction there is ii s l ough. On April 13 thi~ slough \•/as cove red \•lith ice 

an<l s now so a samp le of runoff water was co ll ected from the ditch besioe 

th 2 road and the arsen ic l evel was 0.036 ppm. On April 27, 1976 the slough 

• •••• 3 
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was open vnd me lting near the edge; arsenic in the melt\-1ater was 0.28 ppm. 

On Hay 11 the slough surface was complete ly ice free and the arsenic l eve l 

was 0.068 ppm. On June 11 the arsenic level was 0.17 ppm. 

8) Surface Runoff to Stock Lake - On Apri 1 13, 1976 surface rne l twater v,as 

coll ecting in pools and was samp l e d from one such pool near the Bristol 

Monument; arsenic l eve l was 0.075 ppm. On April 27 the surface runoff was 
. flowin g rapidly beside the a irpo rt road down t o•.va rd Stock Lake. A sam;> l e 

was collected as the meltwater passed through the culvert under the road 

and into Stock l ake ; the arsenic l eve l was 0.184 ppm. On Hay 11 t he fl ow 

in the ditch beside the r oad was s li ght ly reduced and the arsen ic l eve l wa s 

0.160 ppm. On June 11 a samp l e was collected from Stock La ke i tse lf beside 

the ne\'i Airport Road and the arsen ic l eve l \·1as 0.096 ppm. 

9) Long Lake - On April 13, 1976 the l ake was compl e tely i c e · cove re d s o a 

sampl e of me ltwatcr flowing i nto the l ake was collected nea r the bo::it 

r amp at the picnic area bes ide the bea ch; the arsenic l eve l was 0.030 ppm. 

On l\pril 27 and May 11 the l2ke v,as ice free 11ec:sr th e cd:;-: .;;, ~ .:: ;-:; c ;-:i c 

level s in the· l ake itself we re meas ure d at 0.0118 ppm and 0.074 ppm. 

Ars en i c l eve l in long l a ke on June 11 was 0 .1 22 ppm. 

16) Surface Heltwate r nea r No rthl and Tra il e r Court - On April 13, 27 and May 

ll, 1976 sampl e s we re collec t e d from a pool of me l twatc r on t he south-east . 
side of the juncti o~ of Franklin Avenue a nd the road to t he Correct i on a l 

Ins t i tute . Arsen i c l eve ls on those da t es we re 0. 014 ppm, 0.056 ppm a nd 

0.035 ppm re spect i ve ly. Th i s rr.e l t\·Jate r appea red to be seep i ng sl c•.--, l y 

in th e directi on of Kam Lake . On June 11 the a rea of sampli ng was dry so 

a s ample was col l ec ted from Kam Lake itself at the north end . Ars enic 

l eve l was meas ured at 1.45 ppm. 

11) Ye 1 la·.-:kn i fe Ba y a t Con Mi nc Pump house - On Ap ri 1 13 • 1976 a s~rnp l e was 

coll ec t e d from ins ide the purnphouse ; arseni c l evel \-1as 0.0 32 ppm . On 

Apri l 27 and H~y 11 t he i ce was me l t i ng ba ck f rom the s ho re ~nd samp l es 
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we re co ll ec t ed from the bay j ust ou t side of the pump~ouse ; a rsen i c l eve l s 

were 0. 015 ppm and 0.0 16 ppm . Th i s water i s used on l y for i ndus t r i a l 

pu~~oses_ in the mill. On June 11 a samp l e was coll ected f rom t he p i p~ l ine 

with in the pumphouse and arsen i c l eve l was 0.22 ppm. 

12) Back Bay at Ra i nbow Va ll ey - On Apr il 13, 1976 i ce cove r was soli d and a 

samp l e of me l t0ate r was co ll ected f rom a sma ll poo l on t he s urface; the 

a r senic leve l was measu re d as 0 . 177 ppm. On Apfil 27 an d Hay ll the ice 

was me l t i ng a round t he shore l ine and sampl es we re collected near the edge ; 

a r sen i c l eve l s were 0 .08 ppm and 0 .01 6 ppm. On June 11 the a r sen i c l eve l 

was 0 . 36 ppm. 

13) Rat L□ke - On April 13, 27 and Hay 11, 1976 s amp lei of s urface r unoff wate r 

were collected f rom a sma l l stream runn i ng beside the ore stock pile at the 

end of Con Hine Road as the stream entered Ra t Lake. Meas ured arsenic 

levels on those dates were 0.1 6 ppm, · 0.45 ppm and 0.40 ppm respect ive ly. On 

June 1! the runoff stream was dry s o a sample was collected from Rat Lake 

itself at the south-cast end and the a rsen ic leve l was measured a t 0.56 ppm. 

✓ 14) Con Hine Tailings Area - On April 13, 1976 the Con Mine Tailings Arca was 

sti l l frozen but a samp le of surface metwater was col lected near the control 

dam at the outlet i n Pud Lake ; arsen i c level was 4.0 ppm. On April 27 and 

Hay 11 the tai l ings area was me l t i ng and an outflow was discharging at the 

contro l dam. Arsen ic levels meas ured tn samples of that outf l ow on those 

dates we re ~-2 ppm and ].4 ppm. This dlschzrge fl~~s t6 Meg Lake from which 

it seeps its way through a series of swamps and small ·1akes and even tua lly 

enters Great Sl ave Lake . On June 11 the control dam was blocked with stop 

logs and no water was be ing discharge d. A samp l e .of water was co l lected 

from within the tailings pond and a rsen ic .l eve l was 3.6 ppm. 

15) Me lt\•10 tcr bes i de City Snrn-,dump Area - On April 13, 27 <.1nd May 11, 1976 o pen 

water was samp l ed in a ditch bes i de the snow dump area l ocated approx imately 

one ha lf mil e north of tlivcn Lake on the cast s ide of the hish\•1ay . Arsen i c 
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l eve l s were n~asured at 0.044.ppm, 0.056 ppm a nd 0.035 ppm. On June 11 

the a rsen ic l e ve l was 0. 058 ppm. 

16) Yc ll rn-1knife Bay at Schooldr .1°.-1 Road Culvert - On Apr il 13, 27 ancJ May 11, 1976 

surface runoff wate r from t he Schooldraw Road a rea was sampl ed as it passe d 

unde r Schooldra ... , Road into Yellowknife Bay. Arsen ic l eve l s we re measure d a s 

0.01 2 ppm, 0.052 ppm and 0.024 ppm. On JGne 11 the arsenic l eve l wa s 0.067 . 
ppm. 

17) Vill aqe of De tah Water Hole On April 13, 27 and May 11, 1976 water samples 

we r e coll ec ted from a hol e in the ice jus t offshore from the Vill age o f 

Detah . The arsenic l eve l s measured on those dates were 0 .0043 ppm, 0.0070 

ppm and 0.0050 ppm respec tive l y. On J une 11 a water sampl e was coll ected 

from a point of l a nd a t the edge of Detah. The arsenic l evel was 0 . 0034 ppm. 

18) (a ) City of Ye1i o.-,knife Wate r Supply- On April 11, 27 and May ll, 1976 

S2::?;:, 1es ',-!::',~ r.::01l er:-tP0 ;11_: thP ~c:hno1clraw Road pt•mphouse of \'tater \•1hic:h i s 

pumped from the Yc l l O'.-,kn i fe Rlver. Measured arsenic l evels on those dc1tcs 

were 0 . 0007 ppm, 0.0001 ppm and 0.0005 ppm respect ive l y . On June 11 th~ 

ars e ni c l evel was 0.0046 ppm. 

18) (b) City of Ye ll owkn i fe Emergency \./ater Supp l y - On Apri l 13 , 27 ancl MCJ y 11, 

1976 \-later samp l es were col l ected of Yellowknife Bay from the \-/r-t we l 1 i n 

the Schoo ld raw Road pumphouse . Measured ~rse11 i c l eve l s on those dates were 

0.0045 ppm. 0. 0090 ppm and 0.020 ppm respect ively. Th i s water is used in 

emergency s ituat i ons on ly when t he \·Jater supp l y from the Yellow~n i fc River 

i s i nadequa te, such as dur i ng a fir e when th e demand for water i s hi gh. On 

June 11 t he a rsenic l eve l was 0.014 ppm. 

19) Causeway to Latham Is l and - On Apr il 13, 1976 a water sample was collected 

from a hole dr ill ed through the i ce on the norths i de of the cause•.-1ay to 

Latham Is l and . The a rs enic l eve l was measured as 0.0036 ppm. On April 27 
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and May 11, 1976 water samples were collected from the open water on the 

northside of the causeway ; the arsen ii l evels were measured as 0.007 ppm 

and 0.017 ppm respective ly. On June 11 the ars e~ic leve l wa s 0.036 ppm . 

~ . 
20) City of Yel l o·.-,knife Tapwa t e r - Tap\va tcr is samp l ed every \veek on a routine 

bas i s at the Ye ll owkn ife Water L.:iboratory. Heasured arsenic leve l s in the 

tapwateron da t ~s closest to the samp ling dates of April 13, 27 and May 11, 

1976 were 0.0005 ppm, 0 . 0008 ppm and 0.0005 ppm respective ly. This sampling 

program i s carr i e d out year round. Also the two samples from the Schooldraw 

Road Pumphouse (#18 (a) and 18(b)) are co1lected once every month , year rounri~ 

and checked for arsenic. So far no arsenic l e vels have been measured above 

the Canadi an Dri nk ing Water Standards acceptable l eve l of 0.01 ppm. In f~ct 

most v-1lues are between 10 and 100 times lo.-,er. On June 11 the t ap water 

arsenic leve l was 0.0005 ppm. 

21) McNiven Beach Slouqh - On April 13, 1~76 the slough on the northsi da of 

Fr~nk lin Avenue n~2r the HcN iven B~ach e~tr2n~~ was frozen solid~d nn 

s amp l e was collected. On April 27 and Hay 11, 1976 the s l ough was d r ~ in ing 

t m·1ard Frame Lake and \'later sampl e s \-:ere collected at the discharge ps i :1 t 

in the slough. Measured arsenic l eve ls were 0.012 ppm and 0.015 ppm on 

those dates respectively. Seepage w.:iter from a construction site on the 

south side of Frank l in Avenue was be in g pumped into this slough as well. 

On June 11 the outflow from the slough \ ·Jas minimal so a sample was a l so 
' 

coll ected from Frame Lake. Ars en ic l eve l in the slough was 0.011 ppm and 

"v in Fr.:ime La ke it was 0.27 ppm at McNiven Beach. 

All an Roth·t1e ll 
Yater Quality Officer 
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