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INTRODUCTION 

Echo Bay M i n e s  Limited is pesently dosing out its dverrrrine in M R a d i u m .  Of par 

t i c x l l f f r e n v h ~ t a l  mrYETn ape UIanimaIld silver mill tailhgs which bsnre been deposited 

on and around the peninsula Initiative tvas taken by EPS Yellowknife tr0 839ess the envhn- 

rnentaI conditions of the Port Radium sits in ajoint v e n h  with the Department of No- 

and Indian Affaim and the Tenitorid Governmeat The work was oontracted to the University 

of Tomnto to cany out an environmental swey of the Port Rartium dte. This report sunnnar 

izes the field invrstigdion. 

The complexities which are e . n c ~ u n M  in differentiating mining wastes, let alone identi- 

fymg potentid environmental problems at Port Radium, can be envisaged dter abrief review of 

mining activities at Port Radium 

The body at Port R&um, discOvered in the &y 19309 by Labiie, was mined by 

Eldondo Nuclear Limited from 1934 to 1980. During the first six yeam of this opercrtion, 

wdium and silver o m  were poduoed. In 1942 E l d d o  commenced tn mirm and mill uranium 

at Port Radium, in part by r e m v d  m d  plwbesslns the tailings pmduced eatiier fmm the 

d u m  and silver exbadion. Between 1952 and 1960 appoxirnatdy 34O.OOO bqs of W n g s  

had been dredged from Cobalt Channel ( M a p  1). In 1980 the Utanium extraction ceased and 

the Port R dium operation was abandoned 

In 1964 a silver mine was opened by Echo Bay M i n e s  Limited dew- the old Smft 

# 1 and restoring some of the facilities pmviomily used by Eld~mdo Nudear Limited. !Since 

1970 the silver mill opazded at a rate af about 100 tons per day. Echo Bay Mines Limited 

ceased operation in early 1982 

The tailmgs resultq from these &erent mining &vities were &&waged b veaious 

&EFJS Initially, the tidings from the d u r n  an6 silver extradio~x by Eldr>lado N u d e a r  &sap 

pered into Cobalt Channel. To extract umnkn  they were reoove.red and subsequently 

disch;nged into anall lakm on the peninda ajld into a small bay mund Discovery Point 

. 
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refmtd to now as Murphy Bay ( M q  1 and Table 1). The silver tailings pmduced in the eariy 

1sBos by Ecfio Bey M i n e s  Limited m d  to ueab &rage apece bp f l l h g  in en area 

between silver point a small spit aclrod fmm CoMt ~ s l m c ~ ,  and the mainland Later silver 

taihgs w m  discharged inb McDonougH Lake, app.oPrakly dferred b prsently BS Gmbge  

Lake. 

M a p  1 ill- the locations of the sites disailssed in this q r t  A l l  s i b  have been 

given code numbers. Ste code numbers, in adtlition to a brief site desaifion am given in 

Table 1. I t  rmy be suggested from the &saipti+na in Table 1 and the dose pximities indi- 

cmtd  in M a p  1 that the identifiation of waste tyFles at port Radiurninitially resembles awmbi- 

nation of art and science. The field obsetvations on the origin of the wastes wi l l  be verified by 

chemiad analysis of the mahrial. 

APPROACH AND METHODS 

a 

The survey was conducted by initially c o ~ e d h g  gmb samples to ChamAerize areas of 

interest The gmb samples were p-ooessed to d$termine pH and e l d d  conductivity in 1:l 

(vp) slumies of W m g s  with water fmm Labine Bay The -ts were repeeted after 

24 h of setkbg. Eased on an evaluation of the measurerrpents. the locations of in- were 

mapped and resampled to obtain xnakial for cherhical d y i a .  

The shorelines mund Port Radiuni plinslrla were -eyed for sirpls of emas 

(Map 1 - L d o n  13). The bottom of Cobalt C k d ,  Murphy Bay, Bear Bw and Labine Bay 

(Map 1 - loo at ion^ @, 6, 10 and 9 mspedivdy) were SUIV& With an E~UTEKI G h  WW. 

Locedians for sampliing of sediment were chooseh b d  on the results of the gmb survey and 

visual inspecha of the bottom subsh.ate. Charxkristics of the water mlumn w a e  investigated 

profiles of tmnpahm, dlssolve<i o m e n  and elechical condudivity. After the 

initial sib investigation was completed. w h m  qqjmpriak samples of algae, &diment and water 

wem d e & d  for d y s i s .  

. .  
by- 
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Table  1 :  Loca t i on  numbers, names and d e s c r i p t i o n  o f  s i t e s  i n v e s t i g a t e d  
d u r i n g  t he  f i e l d  work. 

LOCATION f ON 
MAP 1 S I T E  NAME D E S C R I P T I O N  

1 .  

2. 

3 .  

4. 

5. 

6. 

7. 

8. 

S i l v e r  P o i n t  t a i l i n g s  - t a i l i n g s  area and beach b u i l t  
from s i l v e r  t a i l i n g s ,  used as 
a s to rage  area f o r  va r i ous  
m a t e r i a l s .  

Garbage Lake o r  McDonough 
Lake - s i l v e r  t a i l i n g s  lake ,  one 

smal l  t a i l i n g s  beach, one 
a c t i v e  garbage d i sposa l  beach 
( r e g u l a r  bu rn i ng ) ,  one o l g  
scrap metal  and m in i ng  equip-  
ment garbage beach. 

West A d i t  

Murphy Lake 

Murphy Creek 

Murphy Bay 

Radium Lake 

Cobal t  Channel 

- rocky s l ope  w i t h  uranium m i l l  
t a i l i n g s  and smal l  t a i l i n g s  
area w i t h  process wastes 
( s l  imes and o t h e r  y e t  uniden-  
t i f i e d  chemical 'junk: 

- t a i l i n g s  area n e a r l y  a l l  
covered w i t h  m i x t u r e  o f  waste 
rock  and overburden. 

- L i k e l y  weathered uranium m i l l  
t a i l i n g s  mixed w i t h  s i l v e r  
t a i l i n g s  i n  smal l  puddles and 
depress ions a long  a s teep s l o p i n g  
creek. 

- s t e e p l y  s loped bay, l ake  sed i-  
ments and t a i l i n g s  l i k e l y  w e l l  
mixed. 

- uranium m i l l  t a i l i n g s  area, 
covered s o l i d  w i t h  waste rock  
and overburden. used as o r e  s to rage  
from Contact  Lake (waste r ock ) ,  
p a r t s  o f  former Radium Lake 
a r e  now a road and some b u i l d i n g s  
a r e  on t he  covered t a i l i n g s .  

- S i l v e r  P o i n t  t a i l i n g s  beach, 
former sewage d ischarge,  t a i l i n g s  
on bot tom o f  channel. 
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Table 1 :  Loca t i on  numbers, names and d e s c r i p t i o n  o f  s i t e s  i n v e s t i g a t e d  
du r i ng  the  f i e l d  work. 

LOCATION # ON 
MAP 1 

SITE NAME DESCRIPTION 

9. 

10. 

1 1 .  

12. 

13. 

14. 

15. 

16. 

17. 

Labine Bay 

Bear Bay 

Bear Creek 

Cross F a u l t  
Lake 

Area o f  shore- 
l i n e  survey 

Trenches l ead ing  
t o  s h a f t  #2. 

Garbage Creek 

Shaf t  #2 

Shaf t  # 1  

- marina, f l o a t  p l ane  land ing  
s i t e ,  waste rock  and over-  
burden beaches: rece ived  
mine water  f rom Shaf t  f 2 .  

- d ischarge p o i n t  o f  Garbage 
Creek and Bear Creek. 

- r e l a t i v e l y  f a s t  f l o w i n g  creek, 
j o i n s  a p r e s e n t l y  d r y  Garbage 
Creek. Overland f l o w  d i s -  
appears complete ly  some 500 m 
down creek, from the  j u n c t i o n  
o f  bo th  creeks. 

- Old mine work ing w i t h  waste 
rock beach on Cross F a u l t  Lake. 

- rocky and g rave ly  shores o f  
t he  McTavish A r m  of Great Bear 
Lake, n o r t h  o f  P o r t  Radium 
Peninsula.  

- area where weathered overburden 
was c o l l e c t e d .  

- former creek l eav ing  Garbage 
Lake and j o i n i n g  Bear Creek. 

- s i l v e r  mine work ing and o r i g i n  
o f  mine water d ischarged i n t o  
Garbage Lake (1980 o n l y ) .  

- o l d  Eldorado Nuclear  sha f t ,  
reopened by Echo Bay Mines 
L im i ted .  

NOTE: D e t a i l e d  maps f o r  some o f  the  s i t e s  i n v e s t i g a t e d  w i l l  be prepared 
f o r  the f i n a l  r epo r t .  
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The pH and electrid condudivitie~ debmmed in the field wi th  Labine B q r ? g w e ~  

vezified later in the L8boratDry. M easummnfs w b  made with mebid saonpled frumthe tiame 

lodonq emd the weightbolume lafios ners adj- acmrdirrg to the d o s  uaed gemamlly in 

Mlinps investigation These dehmmab ' 'ohs f a d l i b  a mmpaaison between the field xnszsum 

ments d those memumnents which a m  made ib other &urn mill t d q s  &.diem. 

DETAILED SITE DESCRIPTIONS: 

A.  Pzwsently Exposed Tailings A reas 

. 
1. SilmPointTailings (Site 1): Site 1 was an exposedbilings -of - Y  

1.3 h3 m u n d e d  by a nearly vertical rock faoe to the north and Slver Point causeway to the 

muth a v e r  Point causeway consists mainly of waste mck from the Eldondo Nudear opera 

tion Between the trnlings beach on Cobdt Channel and the remaining open aaea of tailings, a 

waste mck benn coven large parts of thei taiLiq$ beach, premmably ~ e n t i n g  erosion of the 

bearh. Attached algae have colonized tha tailingd beach, perticularly close to an outlet of a pipe 

which wan probably used for sewege dia&mge ahd which runs dong aids the rook faoe of the 

Slver Point tedlings. M o s t  of ths tailings Surlaes m a  wdsta of amme grq-tsillrqps wi th  a pH 

of 7.2 tn 7.6 and an electrical mndudivity of 200 to 300 prnhos/&-r~ 

By excmreting small pits in the= hilings, wme lqm of fines were differr?lltistsd (Figure 

1, hfi les  6 & 7) .  The h e s  have a slightly higher elechicel oonductivity than the meme tad- 

ings. Some water soluble material is prdbably dontained in the fines The e l d d  wndu~= 

tivity increased in fine tailings slurries after 24 h to 600 pmhos&m fmm an initial re- of 

300 pmhos/an 

A large i n m e  in electrical Conductivity after 24 h of being slunied was observed in 

materid which has formed on top of the kilmgs, mainly on the edges of the exposed tailings 

msas Scrapings fmm mcks along the pipe and wllections of this cEystalline ctust on the sur 

face of the talings had a pH of 8.0 to 6.3. The electrid conductivity of the slurries in-d 
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frpm 1ooO pmhos,&n to 14ooO pmhcn/b within 24 h Evolution of p ocaarmd upon appli- 

d o n  of amQntrated mtric add onto the uydakne . crust. I t  ie mggeeted that thie white 

enaustment is some type of a&ond..e. The fine tdmgs  may contain a higher pmportion of 

these water soluble carbonates, pducing the slight i n m e  in elechid conductivity. 

2. M uphy Lake and M q b y  C- (Sites 4 and 5): Former Murphy Lake and its 

oeek was locided behind the town Sib to the n b e a s t  of shadt # 1. I t  is a smaU ma of 

qjxuxirmtey 0.8 ha Murphy Lake is CBM& May to former Radium Lake by a blasted 

dey agpmximately the width of a mad. ' l 'ailings pits were excavated and profiles were reaorded 

in the portion of Murphy Lake which had not yet been covered by ovedmden and waste rodc 

The pf i les  were similar to those excav~&~I in the Silver Point tailings and which were dig 

cussed earlier (Figure 1, Pmfdes 1-5). Such pf i les  could be utilized in traring the discharge 

history of the tailings 

, 

In Table 2, the pH values and elecbical conductivities are reported for the vEnious wvaste 

mat&rials which were &- * ed by their textLlre and colour. In the legend of F&um 1, a 

dedption of the texturs can be found. 

If pH and electrid Oonductivity, together with bxtum and mlour e m  taken m prdhhay 

identification indices. then the exposed tailings of Murphy Lake a~ likely silver bilings From 

the remrds it was suggested that Murphp Ldce was 0riC;inally filled with ursnium mill tdings. 

H w e v e r ,  the coarse tailings presently on the stnface in Murphy Lake a m  finer than cxmxe 

uranium mill tailings. Further, the fine kyem have a different snell and mnsizltency than those 

fines from the utanium exbidon pDces6. These qualitalive observations, combined with the 

similarity in pH and ConductiviQ values with the Silver Point tailings suggests that silver tailings 

cover the uranium mill t a i h g s  in Murphy Lake. A pt of 1 m de#h was not Suffidently deep to 

uncover different tailings material. A deeper pit would be required on Murphy Lake to d e k  

mine if uranium mill tailings are underneath these neutral silver tailings. 

The exposed tailings on the slopes of M urphy Creek are also neutral (pH 7.5) and have an 
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TYPE OF 

TA I L I NG S 

MURPHY LAKE SILVER POINT TAILINGS 

C o n d u c t i v i t y  PH C o n d u c t i v i t y  
i n  prnhos/crn i n  prnhos/cm 

PH 

Grey coarse 6 .8  - 7.5 2 50 7.4 - 8.0 200 - 290 

Grey f i n e s  7.6 - 7.6 550 - 750 7.2 - 7.4 310 - 600 
Process s l u r r i e s  7.5 - 7.6 340 - 550 - - 
Dark brown 
coarse 

L i g h t  brown 
coa r se 

4.2 - 3.2 1000 - 1600 t ype  o f  m a t e r i a l  n o t  . 
5.3 - 5 .4  1300 

present  on 
t h i s  s i t e .  

Organics 7.3 - 7.4 160 - 270 

el- condevityof 210 to 280 clmhos/Qr This euggsste that they have the mme ori@ 

m the teilingsin Muxphy Lakw. A t  tbe mouth of M u r p h y  L- trJwards M u r p h y  Cnek, U n g a  

m e  extenldvely overgmwn by horns. This ema is moist and o@c, ped-likrs rmhial wm 

found undaneath the tailmgs. This layer had a pH of 7.5 and the same eledrical mnductivity 

m the tailings These observations suggest that the atxm mg- have been aeturatad with neutral 

tailinap w a k ,  neutralizing the natmal acidity of the ped 

A p f i l e  laded close to the edge of the former lake ( F i i  1, Profile 4, has bmwn 

layers of m o ~  acidic sandy mabrial (pH 3.2 to 5.4, Table 2). W eathexed coarse bmwn sand 

was collected in the area of Cmss Fault Lak on the slopes where extensive trenching has 

oocurred These mataials when slufiied gave a pH value of 3.0 and an el&d conductivity 

of le00 p m h o s , h  Coarse brown sandy matmial also surmunds Murphy Lake. A belt of hor  

setails (EQLdsetumrmm L.) p w  immediately adjacent to the tailings area. on such weathered 

sand. This material, however, has a neutd pH ranging from 6.3 to 7.4 and a low elechical 

mndudvity of 180 to 540 pnhos/cm The b w n  sand on the shorn of Murphy Leke are neu- 

tral, possibly neutralized by the tailiis liquors. Unfortunately, no &al wes call& from 
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the mom distant slopes of Murphy Lake, to debmine their chamden 'stia. Givenheacidity 

of the weathered come sand on the Cmss Fault area which likely has its origins in pyritic con- 

tent of the rock, it may be possible that similarly acidic m& exist around Murphy Lake. I t  

could then be spearlated that the sandy h w n  material in the Fofnw on the edges of Murphy 

Lake may be mzlterial which has washed from sxx-munding slopes into the silver tailings The 

texture of the material is tDo coarse and ih.egularto be aresult of a m  pees Generally, 

it is amduded that the exposed silver tailings are neuW and W e  a low e.l&cal mndudivity, 

A t  the time of writmg this report the exposed biliqp in Murphy Lake have p M l y  

already been covered with waste rock or' other awer mataid. If Uranium mill tsilings were 

ever discharged inb Murphy Lake, they 8re at p e n t  well covered by assorted lining wastes. 
. 

FLrther, if E h o  Bay M k  Limited pbeeds with  its decommissioning plan (mquired under 

W & L1-m NO. N2L3-0008 - Paat C21), the silver Point tailings wiU ultitnatdy also be 

mvered. as will those tailings in M u r p h y  Lake. In this B e ,  no exposed Mli l lps CPBBS will 

remain at Port R a r l i u q  

3. W eet Actit t a i h g a  (Site 3): From the sites investigated so far, it is indiaated that 

pbably all of the presently exposed tailings areas a~ tahgs from the silver srtredion. The 

search for exposed uranium mill tailings appeared to be in vain. This changed with the 

clisoovery of the West Adit  area (hf ap 1 - Location 3). This area is lo& below Shaft. # 1 

slightly to the north-west 

Shaft # 1, in F"pamtion for silver mining, was fumished wi th  a amveyor belt which dis 

d e d  w& m& in the direction of the West A d i t  slope. Tenazes OE w& mdc now h e r  

wer a steep ro& face below which the old add plant, recpkd for the Uianium extnction, has 

been buried The acid plant required a fresh wVa;ter inkdm Fresh water a p p e d  to come from 

Cobalt Channel, indioated by nmnants of an old pump W o n .  I t  seemed logicel that the 

uranium tailings were into the opposite dbdion from the fre& water intake, i.e., 

towards the direction of M u r p h y  Lake, Ikdiurn Lake and into a bay mound Disowery Point, 

This dkdion would also be d i h t  enollgh from the area of the dredge which was nzc~~ering 
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the old ndium and silver tailings. W i t h  this in mind. there appea€d to be a possibility of 

the didwage of uranium mill tailings, w a e  discwaed among the silver w& mck A dmac 

t,eristidy decayed lining and W i  fines positively identSed the sluny pipe. Al l  these obser 

vations and mnjectures together with a bit of ludc, lead to the finding of ‘’pure” uranium mill 

tadings on the slopes mund the W estAdit area 

In Table 3, the pH values and electrical oDnductivities of sluxzies of these tidings 

pepaued with distilled wekr are given and complred to rmammmnts of slurries prepared in 

the mme way as those in the field, i.e., with Labiie Bay wabr. For 0omPp;Bimn to the field 

n?sulta gome silver tailings collected for analysis were atso slunied wi th  distilled and with 

Lahino Bay *raker. The smm d o 6  of weight of tailin@ -& volurne of wehr wea umd for 

urauium mill tailings as for silver tailinge. These solid to l i e d  ratios (1: 1) w i t h  distilled wabr 

ae also used in investigations of other h u m  mill tahngs sites. 

The uranium mill tailings were disdmged unneutdized and the om was Pyritic The 

acidic nature of the tailings slurries is therefore not surprising. The M e m t  ratios of tailings 

water (w:v), as compared to those used on (v:v) Site, and the distilled water used in the labom 

tory, may mnbibute to the sllght increase in the ele&cal condudivity. However, genemlly the 

qpement between the field and labomtory msumnents, is indeed very good This is partic 

ularly the case considering the natural variability of tadings samples and the IIEasurement 

In Figure 2, difkrent d o s  of distilled water and tailings a m  plottea for the resulting pH 

values and the electrical conductivities of the slurries. For both selected Wings samples the 

slunies remained addic regardless of the distilled water and the tailings d o .  The dedrid 

conductivity demxwd more for the mame taalings in sample # 7 than for those of sample # 2 

located on the Slopsa This may be a dect ion of the weathering end the d d n q e  of the W est 

A d i t  m a  The location of which sezrqde # 7 was collected was wet and dmined pooriy, whaeas 

the sloped area was ClIy fmm whi& smqie # 2 or5ginakd 
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Table  3: West A d i t  t a i l i n g s  s l u r r i e s  compared t o  s i l v e r  t a i l i n g s .  

LABINE BAY WATER DISTILLED WATER LOCATION AND SAMPLE 
NUMBER PH C o n d u c t i v i t y  PH C o n d u c t i v i t y  

i n  prnhos/crn i n  urnhos/cm 

West A d i t  
Slope: 1 3 .5 2600 3.5 2600 

2 3.2 2600 3 .1  2600 

3 
4 

2.9 3900 2.9 3600 

3.2 5600 3.2 4800 

5a 3 .3  7200 3.3 60 00 

5b 3.6 2 700 3.5 2800 . 
West Adi t 
t a i  1 ings 
area:  7.3 

7b 

7c 

4 . 3  1800 4.3 1700 

5.8 2300 5.5 2000 

6.9 1000 6.7 640 

Murphy Lake 
p r o f  i l e :  5c 

5d 

Murphy Creek 
S i t e  4: 

Murphy Creek 
S i t e  3: 

7.0 610 6.9 420 

6 .8  560 6.9 560 

7.4 260 7.5 210 

7.3 2 60 7 . 4  220 

S i l v e r  P o i n t  NE 7.2 410 7.2 240 

S i l v e r  P o i n t  NE 7.5 480 7 .4  3 00 

Con t ro l  Sand 3.0 1600 3.1 1200 

Legend: L e t t e r s  a t o  d r e f e r  t o  samples f rom v e r t i c a l  p r o f i l e s .  F i g u r e  1 p ro-  
f i l e  5 - Murphy Lake and p r o f i l e  West A d i t  sampl ing s i t e  #7. 
S l u r r i e s  i n  1 : l  r a t i o  w:v ( t a i 1 i ngs :wa te r )  measured a f t e r  24 h. 

NOTE: Labine Bay wate r :  pH 7.0 

D i s t i l l e d  wa te r :  pH 6.3 
C o n d u c t i v i t y  100 iJrnhos/cm 

C o n d u c t i v i t y  10 prnhos/cm 
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Figure 2: West Adit tailings slurries. 

West Adit Slope - Sample f 2  

I a 

3 . 0  
1 : 2  1 :4 1 :69: 1.5: 1 

U 
V 

1.5:l 1 :2  1 :4 1 :6;: 

West Adit tailings area - Sample #7 

Ia 4.31 /-- 
4.1 -I, 

1.5: 1 1 : 2  1 :4 1:6n 

'800 1 

200 ' I I 1 I I I I 
1 :6 A 

1.5: 1 1 : 2  1 :4 
"Ratios of  slurries - tailings/water (w /v )  

. 
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F igu re  3: Old t a i l i n g s  re fe rence .  Source: Consol idated DOE- DIAND 
Paper, November 15, 1973. 
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B. CweredTailingsAreas 

1. Fammr RadiumLake  (Site 7): Vhtudly  all m a p  inspectea in g-t Alss and 

site plea of the Port Radium parinsula make refemnrx to two d area3 behind the o l d h n -  

sits whi& m-e labelled ‘old tailings‘, em for example in Figure 3. O n e  of these areas w-em easily 

identified on sib. I t  is referred to in thi$ mprt 85 Murphy Lake. The tapSer rruue elongat& 

aces, howewer, t mre difficult to identify. The fcmrmr Redium Lake is owered with a solid 

lgrerof overbuxdm d possibly sorm wssts rock. I t  servedmanypurposea ind- speoe for 

the curling zink, s walk-in cooler, s road t~ shadt # 1 and presently the oookhouse and the 

trailers This area was also used as an ore stodc pile ama and as stow space for hewy 
. 

machinery and ultimahly as a general parking lot A s  a consequence at present this Wings 

aeais m e n d  andwell oompBded. It is hardly an old uranium dl tailhgs sik, but* a 

flai arm which is ram on the Port Radium peninsula The dim alongside of the road when 

dosely mspected. meals that at one point this area had possibly something to do with b h g s .  

M a t a i a l E S € d b g  * fine tailings mixed with snd and peat-like organics and sneuing of diesel 

oil has a pH of 7.1 and eledrical Condudivity of 310 to 480 pmhos/f;m Ovedmdcm h r n  

th is  area has a pH of 8.0 and an electrid oondudivity of 240 to 500 pmhos/bm, indeed not 

different f m m  the ‘junld in the wet dim. These ‘old tailings‘ can be oonsidered history, as nei- 

ther silver nor UlBniUrn mill tailings are plesently exposed 

2 Garbage Lake (Site 2): Formerly called M dD onough Lake was used as a dver teil- 

i.nss disposal site until the shutdavll of the Echo Ekxy opmdian in eeuiy 1982 M i n e  wakr fram 

Sabt  # 2 (M ap 1 - L o c s d i ~ l l  IS), 10- at the snd of L-0 B q  w~(llb  SO d i e -  into the 

lake. Which 

muld reech one million gallons@y. Thia l a b  wos invedigabd so- m n t h r  sCter d i m e  of 

The water Lwel of Gahage Lake fluctuabd as a d t  of the liquid 

tAingsslunyceased 

The pH of the water wae considsntly arpund 8.1 to 8.4 in all locations rmaaumd on the 

surf- of the lake and at ell depths sempted, Pmfiles of dissolved oxygen, bmpwahe and 
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B. CoveredTailingsAmx3 

1. Faaar RadiumLake (Sib 7): V W y  all maps impecbd in gw-t Ales and 

site plans of the Port Radium peninsulamake referenoe to two small arreasbehind the old- 

sits which ere labelled 'old tailings', as for example in Figure 3. O m  of these - w m  d y  

identified on site. It is refenred to in thisl report as M-y Lake. The hger mom elongated 

BBB, however, ie -re difficult to identify. The formar R d i u m   lake^ is w v d  with a -lid 

l q m r  of overbuden and possibly s o m ~  w d m  rock It saved many p~uposes inducting for 

the curling x i n k ,  a wallcin cooler, a mad to Shaft # 1 and presently the c o o k h o ~  and the 

trailem This area xvm also used as an on? s h k  pile ~ l ~ a  and as storqge space for heavy 

madirmy and ultimately as a general parking lot A s  a wnsequene, at present this Wings 

m a i s  mend andwell oompsded. It is hardly an old utaniurn mill tailings site, but mther a 

flat arw. which is rare on the Port Radium peninsula The dim alongside of the md, when 

dosely mspected. reveals that d one point this area had possibly somehng to do with W s .  

M a t a i a l I T 3 e d h g  * fine tailings mixed with smd and peat-like organics and smelling of diesel 

oil has a pH of 7.1 and an electrid condudivily of 310 to 480 pmhos/fxn Overtwden from 

this area has a pH of 8.0 and an el&d conductivity of 24.0 to 500 pmhos/bm, indeed not 

diffemt fram the ' junK in the wet ditdn. These 'old tznlings' can be considered history, as nei- 

ther silver nor uranium mill tailings are ptesently exposed. 

2 Gart*lge Lake (Site 2): Fonne~iy called M CD omugh Lalae WBS used as a aihrer tail- - disposal siteuntil the shutdawn of the Echo Bay opedonin  eaxiy 1982 Minewaterfronn 

shdt # 2 (M ap 1 - Locerfion 16), boated at the end of L-0 BEY S l s ~  dib- into tho 

Lake. The water level of Gatbge Leke fluchat& es a result of the liquid '* ' ~ W h i c h  

oould reach one million p l l o n s ~ .  T h i ~  lake wes hvestigpbsd som mnths Edter diahapHe of 

taihngsslunyceased. 

. 

The pH of the water was considenkly arpund B.1 b 8.4 in dl locations measmud on the 

d a c e  of the I& md at ell depths sampled. Fhfiles of dissolved oxygen, tampep9hue and 



electzid conductivity ( F m  4) in&& that sow stzatifidon 0 0 ~ ~ 1 3  t 4 to 6 m depth. The 

decmase in el&d conductivity in the water is aaxmpnied by a deuwse in knpemhm 

which is to be expctal. The lower portion of the wider mlumn is fm of oxygen. On the shal- 

low tailings beeches { Figurre 4 - sample site 7 )  the water characteristics a m  identical to those of 

the upper pert of the water mlumn. The analysis of sediments and the we$er nrny f-tata the 

d€hmnr&on of some impoKtant *-namic e n k k n m e n t a l  c 2 M m h l &  . ‘ca of this tailings m a  for 

the long-term. 

. .  

C. Areas A s s o c i d s d w i t h  the T a i h g a  Discharge Locations. . 

1. B a u  Creek and Bear Bay ( S i b  10 and 11): No overland wak flow was observed 

leaving G&age Lake through G h a g e  Creek The old outflow from Gerbqe Lake has been 

dosed off by an overburden dam %me seepage o c m d  underground, discha@ng what 

appeared to be a triclde of water just above the jundion of Bear Clleek md Garbage Creek The 

creek bed of Bear Creek or Gaxbage Creek beam evidence of extensive discheages, 89 a white 

mat of fines fmm past overflow can be h x e d  fmm Garbqe Lake all the way into Bear Bay 

throughout the creek bed Soil samples coated with fine tailings fmm the G a t i q e  Creek col- 

lected amund the V-notch weir, just above the junction of Bear Cm.?k, below the jundion with 

Bear C n e k  and 100 m above Bear Bay had pH measurement3 of 7.3, 7.9 and 6.9 and eleatrid 

condudivities of 810, 230 and 1110 cLmbos/an respectively. These values indicate the& some 

fines tmrelled with the overflow down ta Bear Ehy. Some dilution or lower retention of fines 

occurred immediately a f k  the jundion of Bear Creek to Gd~age Creek, mflected in the lower 

electrid wndudvity of theae samples h e  hundred metera h e  the gravelly &oms of Bear 

Bay the filataial was collected fmm a dept3ssion whi& r m y  hiwe retained the liquors for longer 

periods of thns Therefore, this soil Sarnple hss the highest eleclrid condudivity oompand to 

all other 51lTlpes collected hm this neek q&xn On the gmvelly Bear Bay beach en e x h -  

!ive bloom of M e d  periphybn was observed, posribly a result of disrolved &al 
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F i g u r e  4: Water column o f  Garbage Lake. 

Sample S i t e  1 :  A t  f o rmer  d i s c h a r g e  p o i n t  o f  Lake t o  Bear Creek. 

Sample S i t e  4: Cen t re  of l a k e .  
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Sample S i t e  7 :  A t  t a i l i n g s  beach c l o s e  t o  s l u r r y  p i p e .  

D . O .  i n  ppm Temperature i n  O C  C o n d u c t i v i t y  i n  pmhos/cm 
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d i m  inb Bear Bay. 

ZslxEdme a u v q  (Site 13): The no*- shores of the peninsula where sxu&ed b 

find evidence of a sirnilar periplytic bloom compared to th8t of Bear Bay on beahes not 

affed,ed by tailings didmge. On M a p  2 the locations investigated are indimhd by cirdes. 

M a h i a l  was coll&d where possible. In most locations only small pockets of aihhed algae 

auld be deteded. Sight varidions in pH and conductivity can be observed mund the south- 

e m  part of the shores ( F i  5). disrxls~ed later wi th  the tailings dimes on the pr?ninsula 

Only M the W e s t  B e  Bay a somewhat kqer periphybn population was obsarved. However, 

it wen not ut, all mmpewhle to the exbnt of the hloorn on Bear Bay €n3exb. The pH and the 

dcctrlml oonductivity or the water was w ~ s h n t  on all s i b j  ed 0.2 md 120 clmhos/tm ~.rpec 

tively. Ths  shoreline survey lead to the mndusion that the petiphyton bloom observed on the 

Bear Bagr beach ie unique eind Iikdy wlabd to the discharFJe h r n  Garbage Creek and Garbage 

Lake. 

3. Sbaerr m d t h e  peninsula (Sites 1.68 dc 9): The surface water sumunding the 

Port Radium penirbula was investigated thomughly, @ d d y  bays and beaches that auld be 

affectmiby mining wastes and mill tailings 

In Figum 5, the pH values and the eledrical conductivities of the water within the first 1 

m fmm the surface are given Locations of these IlDeasutements are indiW by dots in Figure 

5. Fmm the results of the shoreline sun-ey, the pH of the w& is oonsistently around pH 8.2 

to 8.3. The electrical condudivity in- slightly on the beaches of Bear Bay, M uphy Cmek 

Silver Point tailings and in Labine Bay. This increase may be a result of dissolved material 

from the tdings, but the dilution is rapid and the increase sndl. However, in order to sub 

atantiate the slight increase nmging from 110 to amadmum of 1 Q O p m h o s ~ a t t h e  -Bay 

be& mpeated rnemuxwments would be mquimd at different times throughout the yeerr and 

under conditions of wmpmble wwe d i o n  and weather. The shoreline ~urvey wes oarried out 

during lslativaly calm wavea w-eruaa the messummemta on M u r p h y  Bqy ad Cobdt  Channel 

wem obtained during considerable winds The observed inease  in electrid condudivity may 
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MAP 2:  Loca t ions  of s h o r e l i n e  survey ( # 1 3 )  and 
o t h e r  sampling p o i n t s  around the  Po r t  
Rad iurn Peninsu la .  
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F igu re  5: F i e l d  measurements o f  pH and c o n d u c t i v i t y  i n  su r f ace  water  
around t he  Po r t  Radium Peninsu la .  
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thus be an axtifd of the different wave action. 

Cornperison of the pH values and the decttid mnductvities of the sediments (Figme 6) 

obtained fmmthe same tocations as the surf- watermported eeaiier(Figure 5)  showed that 

the sedirnmt values were generally similar to those for the overlying water m l m .  The sedi- 

ments em slightly less alkaline, although the range of electrical condudivities is slightly hger 

fmm 80 tn 240 cLmhoe/cm The signiflcanw of them Merent oonductivitiw nay lie in the 

charadm of the aedlrnent 

Vi&y ma (natural l a b  mdimslrt) m be e d y  sepemted fmm tatlbga. I f  BI Eckman 

grab wea brought to the sufce txxwfully, the matsrial muld be separated and immedratel - YPH, . 
electricelconducG 'vity and oxygen rnncentJmti0M were * W h e n  such a pro- 

cedure wag suazssful., it was found that m a  genemlly had a higher electziad mnductivity, the 

same pH as tailmgg and both matc?lials were free of oxygen. The sedirmnts were sampled 

semthematena l  . such that a difkmmtiation by &emid analysis would be possible. Sam- 

ples at the mu th  of Labine Bay, in the direction of water flow through Cobalt Channel (indi- 

oated by stars in Figure S}, contained g e n d y  tailings and gytkja The thidcness of the tailings 

layer demased with distance from Cobalt Chmel, i.e., the Silver Point tailings b e d .  All  of 

the sediment samples were b e  of oxygen 

The water column was investigated in Cobalt Channel (Figure 7). The lower ele&cal 

wndudivity of the uppennod ? m of the water column is pmbably a result of extrermly strong 

winds in the mrning of that day on which the pmf3es were obtained Off-shore water with 

lower uxxb.divity did not have suffi5-t time to mix with the deeper w a h m  On the other 

hand the difference r m y  be a measurement artifact given that the i-t f d e d  shortly after 

these -ta Based on oxygen mncenhtiolw md t a m p e w  the water appeamd mm 

pletdy mixed fit smnple eits # 4 in the rrdddls of the Channel -= from the silver Point tail- 

ings beach. U n f o m y ,  because of equipment failure. it was not posdde to obtain similar 

data on sampling pints in Labine Eky and at the mouth of Labine Bay. 
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Figure 6: Field measurements of pH and conductivity for sediment 
or tailings around Port Radium Peninsula. 
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Site 4 - Cobalt Channel: 

E 
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I 
t- 
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D.O. ppm Temperature Conductivity 
i n  O C  in mhos/crn 

D . Vegetation on the Port Radium Peninsula 

The aim of the decommisSioning or 'deaning up' a mine site may often be tr, leave the 

nea in a condition which miniizes enmmtal degmdaiion and optimizes natural remvery 

of the site. In order to facilitate su& aims, pammeters whicb may result in envimnrmnbl 

dqryadation have to be idenwed and cotlditions for a nahml recovery have to be described 

Potentid continrrination of the foodcham ' leading to fish should be Oonsidd Cleedy the edgal 

bloom on Bear Bay auld potentially psent en unde-e food source for Ash as the algae 

may aummdedte metals and radionudides. Indeed from disc;ussiona with personriel on Site, it 

becmne evident that Bear Bay has alwaya hsd many fish. i.e.. good fishing hole! Thua. matmid 

of the algal bloom has been collected and wil l  be analyzed for radionudides and heavy metals 

The paiphybn was tentatively identified as elgm consisting msinly of d m  from the order 

of U l o t z i ~ e s  

On the peninsula vascular plants, mosses and lichens were collected and the wake types 

on which they were found noted The colonization of waste material by indigenous vegetation 



Table 4: Vascular and non-vascular p l a n t s  i n  t a i l i n g s  d ischarge  areas. 

FAMILY NAME 

G rami neae 

Leguminosae 

Cruc i fe rae  

Saxi f ragaceae 

GENUS/SPEClES/VARIETY 

Poa c f  a lp igena  (E.  F re i s . )  Lindm. 

Oxy t rop i s  va r i ans  (Rydb.) H o l t .  

A rab is  h i r s u t a  va r . pycnoca rpa 

A.  a l p i n a  L. 

Ror ippa h i s p i d a  (Desv.) B r i t t .  
va r  . h i sp i da 

Androsace s e p t e n t r i o n a l i s  L. 

COMMON NAME 

B 1 uegrass 

Locoweed 

H i r s u t e  rock  cress 

A l p i n e  rock  c ress  

H i s p i d  ye l l ow  
cress % 

Pygmy f 1 owe r 

Side o f  waste rock: 

B ryophy t a  Aulacomnium turg idum 

Equ is i taceae  Equisetum arvense L. Common h o r s e t a i l  

Gram i neae Calamagrost is canadensis (Michx.)  Beauv. Marsh reed grass 

C.  neg lec ta  (Ehrh.) Gaertn., Mey & Schreb. Narrow reed grass 

Sal icaceae S a l i x  c f .  athabascensis Raup. Athabasca w i l l o w  

Onagraceae Ep i lob ium a n g u s t i f o l i u m  L. Narrow- 1 eaved 
f i reweed 

C r u c i f e r a e  Descureania sophoides (F isch . )  Schul t z  Nor thern  f l i xweed  

Shore o f  Cross F a u l t  Lake (moist  a reas) :  

Equisetaceae Equisetum hyemale L .  Common scour ing  
rush 

Cype raceae Carex a q u a t i l i s  Wahlenb. Water sedge 

Eriophorum c f .  a n g u s t i f o l i u m  Hanek. T a l l  c o t t o n  grass 
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' T a b l e  4:  Vascular and non-vascular p l a n t s  i n  t a i l i n g s  d ischarge  areas c o n t ' d .  

CROSS FAULT LAKE CONT'D ....................... 

FAMILY NAME COMMON NAME GENUS/SPECIES/VARIETY 

Waste rock: 

Betulaceae Betu la  p a p y r i f e r a  Marsh. White b i  r c h  

L ichens C e t r a r i a  n i v a l  i s  

Stereocaulon c f .  tomentosa 

Cladonia c f .  pyx ida ta  . 
Mosses c f .  D i c r a n e l l a  spp. 

c f .  T r i choco lea  tornentel l a  

Juncaceae 

Onagraceae 

Gramineae 

Equisetaceae 

Luzula confusa Lindb. Nor thern  wood 
rush 

Epi lob ium angus t i f o l i u rn  L.  Narrow- 1 eaved 
f i reweed 

Poa p r a t e n s i s  L. Kentucky b l ue-  
grass 

Common horse ta  i 1 Equisetum arvense L. 

MURPHY CREEK ------------- 
P i  naceae 

Cupressaceae 

Equ is i taceae  

Gram i neae 

Betulaceae 

P i  cea g 1 auca (Moench. ) Voss. White spruce 

Juniperus h o r i z o n t a l i s  Moench. Creeping j u n i p e r  

Common horse ta  i 1 Equisetum arvense L. 

Poa c f .  a lp igena  (E. F re is . )  Lindm. B1 uegrass 

Whi te  b i r c h  

Shrub b i r c h  

Beaked w i l l o w  

Betu la  papyr i  f e r a  Marsh. 

8. g landulosa Michx. (B. g landu l  i f e r a )  

Sal icaceae S a l i x  c f .  bebbiana Sarg. 
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Tab le  4: Vascular and non-vascular p l a n t s  i n  t a i l i n g s  d ischarge  areas con t ' d .  

GENUS/SPECIES/VARIETY FAMILY NAME 

Eleagnaceae 

Rosaceae 

Leguminosae 

COMMON NAME 

Shepherdia canadensis (L.)  N u t t .  

Rosa a c i c u l a r i s  L i n d l .  

B u f f a l o b e r r y  

P r i c k l y  rose 

Hedysarum a lp inum L. 
va r .  americanum Michx. 

Amer i can 
hedysarum (ye1 low 
broom) 

Locoweed . Oxyt rop is  va r i ans  (Rydb.) H o l t .  

E r  i caceae 

Compos i tae  

Mosses 

c f .  Vaccinium u l ig inosum L. 

As te r  c f .  s i b i r i c u s  L. 

A l p i n e  b lueber ry  

S i b e r i a n  a s t e r  

Bryum c f .  c a p i l l a r e  

WEST AUDIT  TAILINGS ------------- - -_-- -  
c f .  Pohl ia /M ie l  i c h h o f e r i a  spp. 

B ryum a rgenteum 

Mosses 

S i l v e r  bryurn 

Equisetum s c i r p o i d e s  Michx. Dwarf scour ing  
rush 

Equisetaceae 

Sal icaceae S a l i x  bebbiana Sarg. 

S. c f  l ana ta  L. spp. 
r i cha rdson i  i (Hook.) Skvor tz .  

Beaked w i  1 low 

Richardson ' s 
w i  1 low 

Betulaceae 

G r a m i  neae 

Betu la  g landulosa Michx. (B. g landu l  i f e r a )  Shrub b i r c h  

Poa p r a t e n s i s  L. Kentucky b lue-  
grass 
Marsh reed grass Calamagrost i s  canadensis (Michx.) Beauv. 

E r i caceae Ledum g roen 1 and i cum 

Phyl  lodoce coeru lea (L.) Bab. 

c f .  Vaccinium u l ig inosum L .  

Oeder. Labrador tea  

Mountain heather  

A 1  p i n e  b l  ueber r y  



Table 4: Vascular and non-vascular p l a n t s  i n  t a i l i n g s  d ischarge areas con t ' d .  

FAMILY NAME 
~~ 

Mosses ( c o n t r o l  2 )  

Entrance # 2  

Lichens ( c o n t r o l  2 )  

Gram i neae 

Sal icaceae 

E r i caceae 

Onagraceae 

Saxi f ragaceae 

Leguminosae 

GENUS/SPECIES/VARIETY 

Thuidium ab ie t inum 

Dicranum c f .  majus 

P o h l i a  c f .  annot ina 

C e t r a r i a  n i v a l  i s  

C .  c u c u l l a t a  

COMMON NAME 

Agropyron c f .  v io laceum (Hornem.) Lange 

Poa c f .  a lp igena  (E .  F r e i s . )  Lindm. 

S a l i x  bebbiana Sarg. 

Py ro la  a s a r i f o l i a  Michx. 
v. purpurea (Bunge) Fern. 

Ep i lob ium l a t i f o l i u m  L. 

Sax i f raga t r i cusp i da ta  Rot t b.. 

Hedysarum a lp inum L .  
var .  americanum Michx. 

Wheat gr2ss 

Bluegrass 

Beaked w i l l o w  

Pu rp le  w i n t e r -  
green 

Broad- leaved 
f i reweed 

Three too thed  
sax i f rage 

American 
hed y s a r um 
(ye 1 1 ow broom) 
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is indicative of the medwmisns which operate in oolonization pcess. W a&? rock p d u d  by 

Echo Bay Mines Limibd or easlier by EIldorsdo N u d e a r  Lirnitsd has no vegeation If waste 

rock has been mixed somewhat with overbden soma vegetation has became established 

Overburdm is understood to be any kind of unconsolidated mahid which can be found on the 

penida  It is i m p h t  to reoDgnize the& it does not require soil type material that some 

plmta grrrw. If overbrndacl is mixed with tailine~ M E result of t x i h g a  dis&age through 

creeks (ag., Murphy Cmek and Bear Creek) some vegetation has also been established. 

In Table 4 a list of plants is given, with reference to the l odons  in which they were ml- 

le& The collections made m a representative sample of plants ocasring on the diffaent . 

The rocky nature of the Port Radium peninsula, the exposum on the shores of Great Bear 

Lake provides conditions, under which ohly sparse vcgetaiion anrer develop nabally. M ore 

ptected areas for example, around Cross Fault Lake, hwe a denser vegetation cover between 

m y  barren mck outcrops The potential of using vegebtion to mitigate any potential effects 

of the wastes based on these observations, appears unpm&cal. 

CONCLUDING REMARKS 

A n  Identificaton of varlous waste r*lafsrLola. plants. w e  md sedlrnatlt rharadasistlcs is 

necnwsuy to evaluek~ potentid envkrunmM pmblerrrs which am mise after the ana is aban- 

doned. This brief inventory pmsented for the Port Radium site can be SWnrrzEnized as follows 

O n  lwd, d u r n  mill teiLings ew we. Sier tailings e m  abundent. but well conf3ned. 

W a s t e  mck from uranium and silver mining is found in large quantities Uranium mill tailings 

and silver tailings cye on the bottom of Cobalt Channel and lxwe been canied along with the 

water flow southward. Knowledge of locetion of waste materials along with the determinati on 

of cficmical dxnzteristics of the material wil l  fadlitate m -t of any potentid errviron- 

mental dqpht ion  fmm these wastes This report was intented to prwide an overview of the 

mvhnmental conditions on the Port Radium site. 


