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ABSTRACT 

Dur ing  the  period from August 15-17, 1977 the Environmental 
Protection  Service  carried o u t  a monitoring study of the  effluent 
d i  scharges from Northair Mines L td .  ( N . P . L .  1. The purpose of t h i s  s tudy 
was t o  determine  the  state of compliance of the mine effluent  discharges 
w i t h  respect t o  the  requirements of the  Federal Metal Mining  L i q u i d  
Effluent  Guidelines. 

The a c t i v i t i e s  involved i n  t h i s  study included  the fo l lowing:  
1) collecting composite  samples of the  effluent 

discharges  over a period of three  consecutive days. 
2)  analyzing  the  effluent samples for  a number o f  

chemical parameters. 
3 )  carrying o u t  bioassay  analyses on the  collected 

4) col lkcting  other information as necessary t o  a s s i s t  
sampl es. 

i n  evaluating  the  state of compliance of the m i  ne. 



m 

ABSTRACT 

TABLE OF CONTENTS 

L i s t   o f   F i g u r e s  

L i s t  of Tables 
L i s t  of Abbrev iat ions and D e f i n i t i o n s  

CONCLUSIONS 

1 

2 

2.1 

2.2 

3 

4 

4.1 

4.2 

4.2.1 
4.2.2 

4.2.3 

4.2.4 

4.2.5 

4.2.6 

4.2.7 

4.2.8 

5 

6 

- ii - 

TABLE OF CONTENTS 

INTRODUCTION 

REFERENCES 

MINE DESCRIPTION 

Genera l   In format ion 

Concentrator  Operat ion 

WASTEWATER SOURCES 

SAMPLING AND ANALYTICAL METHODS 

Sampl i ng  Program 

A n a l y t i c a l  Methods 

B i  oassay  Determi  nation 

Tota l  Me t a l  s 
Di ssol  ved Metal  s 

Tota l   Arsenic  

Total  Mercury 

Non-Fi  1 t e r a b l  e Resi dues 

Total  Residue 

pH Determi   nat ion 

RESULTS 

DISCUSSION 

Page 

1 
ii 

iii 

iii 

i v  

V 

1 

6 

7 
7 

7 
10 

10 

10 

11 
11 
11 

12 

12 

13 

18 

21 



I 

L I S T  OF FIGURES 

I 

F igu re  

YY 

1 LOCATION OF NORTHAIR MINES LTD. (N.P.L.) 

2 NORTHAIR  MINE  SITE AND SAMPLING  LOCATIONS 
1 

T a b 1  es 

1 

2 

L I S T  OF TABLES 

SAMPLE CONTAINERS AND PRESERVATION METHODS 

NORTHAIR  MINES  TAILINGS POND SUPERNATANT - COMPOSITE 

SAMPLE RESULTS 

NORTHAIR  MINES 3250 ADIT  - COMPOSITE SAMPLE RESULTS 

NORTHAIR  MINES 3500 ADIT  - COMPOSITE SAMPLE RESULTS 

NORTHAIR  MINES 3 7 0 0   A D I T  - COMPOSITE SAMPLE RESULTS 

COMPARISON OF THE TAIL INGS POND SUPERNATANT RESULTS 

WITH  FEDERAL  GUIDELINES 
COMPARISON OF 3250 ADIT  RESULTS  WITH  FEDERAL  GUIDELINES 

COMPARISON OF 3500 ADIT  RESULTS  WITH  FEDERAL  GUIDELINES 

COMPARISON OF 3 7 0 0   A D I T  RESULTS  WITH  FEDERAL  GUIDELINES 

P a g e  

4 

8 

P a g e  

9 

14 

15 
16 

1 7  

19 

19 

20 

20 



- i v  - 

II 

I 

LIST OF ABBREVIATIONS AND DEFINITIONS 

D 
I.G.P.D. 
L 
ml 
mg/l 
T 

t . p .  d 

Reference Mine Production  Rate - 

Dissolved 
Imperial  Gallons per Day 
Less Than 
Mi l l i l i t res  
Mi 11 i grams per  Litre 
Total 
Tons per Day 
The greater of the design rated 
capacity and the maximum average 
annual production r a t e  ever achieved 
d u r i n g  the  operating l i f e  of the mine 
prior t o  February 25, 1977. 



- v -  

CONCLUSIONS 
Y 

Y 

I 

m 

I 

a 

m 

1 

m 

I 

m 

Y 

m 

- 

Based  on t h e   d a t a   c o l l e c t e d   a t   . N o r t h a i r   M i n e s  Ltd.(N.P.L.) f rom 

August  15 t o  17 ,  1977 the   f o l l ow ing   conc lus ions   a re   p resen ted :  

1. The t a i l i n g s  pond  supernatant was i n  compl iance  w i th  

a1 1 parameters   o f   the   federa l   gu ide1 i nes  on a1 1 

t h r e e  days. 

2. E f f l u e n t  from t h e   s e t t l i n g  pond f o r   t h e  3250 f o o t  

ad i t   m inewa te r   (wh ich  was augmented  by t r e a t e d  

minewater  from  the 3500 f o o t   a d i t )  was o u t  of 

compl i ance w i  t h   t h e   f e d e r a l   g u i   d e l  i ne requi rements 

f o r :  

a)   lead  on Days 1 and  3, 

b )   z inc   on  Day 1, and 

c )   t o t a l  suspended s o l i d s  (NFR) on Days 1 and 3. 

3. E f f luen t   f rom  the  second o f   t h e  two s e t t l i n g  ponds 

f o r   t h e  3500 f o o t   a d i t   m i n e w a t e r  was out  of 

compl i ance w i t h   t h e   f e d e r a l   g u i   d e l  i ne requi   rements 

f o r  1 ead  on Day 1. 

4 Minewater  from  the 3700 f o o t   a d i t  was Out Of 

compl i ance w i t h   t h e   f e d e r a l   g u i   d e l  i ne requi rements 

f o r :  

a) t o x i c i t y  on Day 2, 
b )   lead   on  Days 2 and 3, 

c )   z i n c  on Day  3, and 

d) NFR on Days 2 and 3. 
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1 INTRODUCTION 
- 

O n  February 25, 1977 the  Federal Metal  Mining Liquid  Effluent 
Regulations and Guidelines were  promul gated (1 1. These documents were 
developed  pursuant t o  Section 33 a n d  34 of the  Fisheries Act. The 
requirements  defined  in  these documents are based on best  practicable 
technology a n d  apply  uniformly as  national  baseline  requi  rements. The 
Regulations  apply t o  every new , expanded and reopened  base  metal , uranium 
and iron ore  mine, while  the Guide1 ines apply t o  existing base metal, 
uranium and iron  ore mines (1 ) .  These control  requirements were 
devel oped by a Task Force consisting of  representatives of the mining 
industry, a n d  provincial and  federal government regulatory  agencies. The 
Environmental Protection  Service was responsible  for  the  overall 
co-ordi  nation of a1 1 the  necessary  inputs  required t o  develop the 
national  effluent  controls. 

Following  promulgation o f  these  guidelines, EPS Pacific Region 
undertook a review o f  a1 1 operating metal mines in  the Region ( B . C .  a n d  

Y u k o n ) ,  t o  determine  the s t a t e  of compl iance of each operation. The 
review indicated t h a t  14 mines operated  tailings impoundment systems such 
that   there  was no positive di scharge of eff luent  t o  a receivi ng body of 
water and  therefore were in compliance  with federal  guidelines. Four 
mines d i  scharged  unconfined t a i  1 i ngs and were obviously o u t  o f  compliance 
with federal  requirements. The remaining  seven mines operated a t a i l i ngs  
impoundment system and discharged  supernatant  into a receiving body o f  

water, a n d  could  thus be in or o u t  of compliance  depending u p o n  the 
quality of the  effluent being discharged. 

I n  order t o  complete  the  assessment of the  status of compliance 
f o r  a l l  mining operations  in  the  Pacific Region, EPS carried o u t  e f f luent  
surveillance  studies for compliance verification a t  a l l  7 mines ( f ive  in  
B . C . ,  and two in  the Y u k o n ) ,  which discharged  tailings pond supernatant 
t o  a receiving body o f  water. This  report i s  an account of the  effluent 
surveillance  study conducted on August 15, 16 and  1 7 ,  1977 a t  Northair 
Mines L t d .  ( N . P . L . )  n o r t h  of Squamish, Brit ish Columbia. 
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The fo l  lowing report  includes a description of the mi ne,  the 
procedures and methods i n  the  study,  the  results  obtained and a 
determination of the  s ta te  of compliance of t h i s  m i  ne w i t h  the  federal 
g u i  del i nes. 
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2 MINE  DESCRIPTION 

2.1 General  Information 

Northair Mines L td .  ( N . P . L . )  i s  located 35 miles north of 
Squamish, B.C. (Figure 1).  The mine consists of three zones - the 
Warman, Manifold, and  more recently, Discovery Veins. These have been 
developed from a d i t s   a t  the 3500, 3700,  and  3250 foot   levels  
respectively. Known ore  reserves  for the mine total  330  637 tons 
averaging .369 oz gold/ton, 4.56 ozs s i lver / ton,  2.72% lead and 4.06% 
zinc. The ores,  i n  order of abundance, are  pyrite,  sphalerite,  galena, 
chalcopyrite,  native  gold, and electrum. A t  a mill ing  rate of  300 t .p .d .  

the mine ' s   an t ic ipa ted   l i fe  i s  4-1/2 t o  5 years. 

The reference mine production rate ,  based on the design rated 
capacity , i s  124 100 dry tons of ore per year. 

2.2 Concentrator  Operation 

The mill,   located  near Anomaly Creek.on the eastern slope of 
Callaghan Creek valley, began product.ion of lead-copper,  zinc, si lver,  
and gold  concentrates i n  May, 1976, from ore from the Warman and Manifold 
zones. 

Ore i s  transported  to the mill and ground t o  60-70% m i n u s  200 
mesh. Di f fe ren t ia l   f lo ta t ion   i s  empl oyed t o  produce lead-copper and zinc 
concentrates. A j i g  concentrator  is  used to  remove  go1 d and s i lver .  
Flotation  reagents used include  zinc  sulphate, sodium carbonate,  copper 
sulphate,  cal  ci um hydroxide,  potassium  cyanide  (used where necessary  for 
zinc  sulphide suppression) , Polyglycol Frother, 2-200, and Ethyl 
Zan tha t e  . 

As o f  February 28, 1977 , 67 000 tons o f  ore were mi 11 ed, 
producing 26  565 ounces of gold, 186  055 ounces of s i l ve r ,  926  294  pounds 
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o f  lead, 1 260 306 pounds o f  zinc, and 1228 pounds  of cadmium. No f igure 
a re   ava i l   ab le   for  copper pr ior   to  April, 1978. 

The concentrates  are trucked t o  the Comi nco Smelter a t   T r a i l ,  
B.C. 
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3 WASTEWATER SOURCES 

A t  the time of the  survey, mi  ne water and surface  drainage were 
the only di scharges t o  Anomaly  Creek  from the Northai r Mines property. 
The mill  recycles i ts   eff luent   af ter   t reatment   in  a t a i l ings  pond and 
cycl oning t o  remove  some of the suspended sol  ids. 

I t  had been planned t h a t  a second holding pond would  be used t o  
s tore   eff luent  from the mi 11 and then,  after agi ng, the  effluent woul d be 
discharged t o  the  Callaghan Creek system. Those plans were dropped, and 

a t  the time of the  survey, Northai r Mines  was applying t o  the  Pollution 
Control Branch t o  di scharge ta i  1 i ngs supernatant t o  nearby Bel  lamy Lake, 
and  from there t o  Water Licence Creek a t  an average rate of 180 000 IGPD. 
The ta i l ings  pond also  receives  chlorinated sewage effluent from a 
secondary treatment p l  a n t .  

The mi 11 uses  approximately 180 000 IGPD of water,  primarily i n  
the  grinding  operation and the  f lotat ion  c i rcui ts .  In  the  grinding 
c i r c u i t ,  water i s  used t o  facil i tate  grinding and c lass i f icat ion.  I n  the 
f lo t a t ion   c i r cu i t ,  water i s  used for adjustment of the  solids  level  in 
the  f lotat ion feed and f o r  the  reagent  solutions. 

M i  ne water  consists of groundwater and drilling  water a.nd 
discharges from the  Discovery, 3250, 3500, and 3700 ad i t s  of 1 425 000 
IGPD t o  Anomaly Creek. A t  the time of the  survey, mine water from 3250 
and 3500 ad i t s  was being treated by se t t l ing  ponds, b u t  discharges from 
the Di scovery and 3700 ad i t s  were not  being treated. 
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4 SAMPLING AND ANALYTICAL METHODS 

4.1 Sampling Program 

Time proportional 10 hour composite  samples were collected a t  
the  foll  owing points: 

1. Tai 1 i ngs pond decant; 
2. 3250 ad i t   se t t l ing  pond out le t ;  
3. 3500 ad i t  second se t t l ing  pond out le t ;  and  

4. 3700 ad i t  

The  Di scovery ad i t  was n o t  sampled. The sampling point 
locations  are  i l lustrated  in  Figure 2. 

Ten hour composi t e  sampl es were collected once per day f o r  
three  consecutive days.  Aliquots were collected hourly and stored  in 30 

gal 1 on polyethylene  containers. 

The effluent  stored in  the  polyethylene  container was well 
mixed prior t o  sampl e division. Composite samples f o r  chemical analyses 
were collected on a1 1 three days whereas  composite  samples for  bioassay 
were collected on the f i r s t  and second day only. The samples for  
chemical analysis were preserved according t o  the Environmental 
Protection  Service, Sampling Handbook as   i l lustrated  in  Table 1. A1 1 

samples were received by the Environmental Protection  Service  Laboratory 
f a c i l i t i e s   i n  North and West  Vancouver within 48 hours of coll  ection of 
t he   l a s t  sample. 

4.2 Analvtical Methods 

Further t o  the methods outlined  in  the Environment Canada 
Laboratory Manual (21, the  following  notes  are added. 
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I 

. TABLE 1 SAMPLE CONTAINERS AND PRESERVATION METHODS 

Y 

in 
Parameter Type o f   C o n t a i n e r   P r e s e r v a t i o n  

LC5o (96  hour)  
I 

a To ta l   A rsen ic  

I 

To ta l   Me ta l s  

(Cu, Cd, Fey N i ,  Pb,  and  Zn) 
I 

Tota l   Mercury  
m 

I D i  ssol   ved  Metal  s 
(Cu, Cd, Fey  N i ,  Pb,  and  Zn) 

I 

Residues 

(NFR, TR) 1 

5 gal 1 on Po l   ye thy l  ene 

j e r r y  cans  none 

500 m l  w i  de mouth 

Po l   ye thy l  ene b o t t l e  none 

100 ml w i  de mouth 

Po lye thy l  ene b o t t l e  

100 m l  wide  mouth 

P o l y e t h y l e n e   b o t t l e  

100 m l  wide  mouth 

P o l y e t h y l e n e   b o t t l e  

1000 ml wide  mouth 

Po l   ye thy l  ene b o t t l e  

a c i d i   f i e d   w i t h  

HN03 t o  pH 1.5 

a c i d i f i e d   w i t h  

HNO t o  pH 1.5 3 

f i  1 t e r e d  and 

a c i   d i   f i e d   w i t h  

HN03 t o  pH 1.5 

none 
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4.2.1 Bioassay  Determination (96 hour LC5d. The s t a t i c   f i sh  
bioassay  gives an approximate  value o f  the  biological  toxicity of an 
effluent.  I t  i s  defined  as  the  concentration or level of a measurable 
lethal  agent  required t o  ki 11  the 50 th  percentile i n  a group of t e s t  
organisms  over a’period of 96 hours. 

The s t a t i c  bioassay test   consisted of a ser ies  of 30 l i t r e ,  
all-glass  test  vessels  containing  different sample dilutions.  The t e s t  
vessels were placed  into a control  led environment room where the 
tempe.rature was maintained a t  13  degrees - + 1°C a n d  the photo  period was 
limited t o  16 hours  per 24 hours. The samples were continuously  aerated 
th roughou t  t h e  96 hour t e s t  period  with oi l - f ree  compressed a i r .  Eight 
t o  10 underyearl i ng Rainbow Trout (Salmo gai rdneri ) were placed  in each 
tes t   vessel .  The fish - 1 oading density  in each t e s t  vessel  did not 
exceed 0.60 grams of f i  sh per 1 i t r e  o f  t e s t  water. The f i  sh mortality 
versus sample dilution for  each t e s t  vessel was plotted on a graph  and a 
96 hour LC5o was established. 

4.2.2 To ta l  Metals (Cd, C u ,  Fe, Ni , Pb and Z n ) .  The total  volume of 
the sample (approximately 100 ml) was transferred t o  a beaker. The 
sample bot t le  was rinsed  with 6 ml hydrochloric  acid and 2 m l  

concentrated  nitric  acid (aqua regia).  This rinse  plus  deionized  water 
r inses ,  were added t o  the sample in the  beaker.  This  solution was 
evaporated t o  50 ml on a h o t  plate then made up  t o  the  origi nal volume 
with  deionized  water in the  original sample bot t le .  The samples were 
then  analyzed by direct   aspiration on the  Jarrel l  - Ash 810 Atomic 
Absorption  Spectrophotometer  with background correction used for  Pb, Ni, 
Cd and Z n .  The detection  limits  are Cd - 0.01 mg/l , Cu - 0.01 mg/l , Fe - 
0.03 mg/l , Ni - 0.05 mg/l , Pb - 0.1 mg/l and Z n  - 0.01 m g / l .  

4.2.3  Dissolved Metals (Cd,  C u ,  Fe, Ni, Pb a n d  Z n ) .  The samples were 
f i  1 tered through a 45 micron f i l t e r  and the pH was adjusted  in  the  field 
t o  1.5 with  concentrated  nitric  acid. The samples were analyzed by 
di rect  aspi  ration on the Ja r r e l l  - Ash 810 Atomic Absorption 
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4.2.4 T o t a l  Arsenic  (As). A 100 ml aliquot was  removed  from the 
sampl e ,  2 m l  o f  concentrated  nitric  acid was added and the  aci di f ied 
aliquot was then  boiled for 10 minutes. Dist i l led water was added to  
bring  the volume back t o  the  original 100 ml and nickel n i t ra te  was added 
t o  fix  the  arsenic. The arsenic  concentration was determined  using  the 
Graphite  Furnace  technique employing a Perkin Elmer Model 306 Atomic 
Absorption  Spectrophotometer equipped  with an HGA graphite  furnace. The 
detection  limi t i s  0.001 mg/l . 

4.2.5 T o t a l  Mercury ( H g ) .  A 60 ml portion of the above aqua regia 
leached sample was d i  gested  with a 1: 2 ni tric:sul  furic  acid  mixture. The 
mercury was then  reduced t o  elemental mercury with a solution of 
hydrazine  sulfate and  stannous  chloride. The volati l ized mercury vapour 
was passed t h r o u g h  an absorption  cell and measured on a J a r r e l l  Ash 
Atomic A b s o r p t i o n  Spectrophotometer. The detection limi t i s  0.0002 

mg/l- 

4.2.6 Non-Filterable  Residues (N.F .R . ) .  Non-filterable  residue i s  
t h a t  portion of the t o t a l  residue  retained by a GF/C f i  1 t e r .  NFR i s  a1 so 
referred t o  as suspended matter or suspended solids.  

The  sampl e was f i l t e r ed  through a pre-weighed Gooch crucible 
containing GF/C f i l t e r  paper. The crucible was dried a t  103"C, cooled, 
and b r o u g h t  t o  constant  weight, then  re-weighed. The increased  weight 
was used t o  calculate the NFR and the  results  are  reported  as mg/l . The 
minimum amount detectable   is  10 mg in a 1 l i t r e  sample. 
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4.2.7 Tota l   Res idue (T.R.). T o t a l   r e s i d u e   r e f e r s   t o   t h e   m a t e r i a l  

l e f t   i n  an e v a p o r a t i n g   d i  sh a f t e r   e v a p o r a t i o n   o f   t h e   s a n p l  e. 

One hundred m l  o f   t h e  sample was p laced i n  a d r ied   p re-we ighed 

e v a p o r a t i n g   d i  sh and  evaporated a t  90°C. The resi,due was t h e n   h e a t e d   t o  

103°C f o r  one  hour. The d i s h  was coo led ,   b rought   to   cons tan t   we igh t   and 

then  re-weighed. The increase i n   w e i g h t  was used t o   c a l c u l a t e   t h e  TR 

c o n c e n t r a t i o n   i n   t h e  sample  and repo r ted  as mg/l. The minimum  amount 

d e t e c t a b l e   i s  10 mg i n  a 1 l i t r e  sample. 

4.2.8 pH Determinat ion.  pH i s  a measure of t h e  H i o n   c o n c e n t r a t i o n .  
+ 

Numbers above  seven i n d i c a t e   b a s i c   c o n d i t i o n   w i t h   i n c r e a s i n g  

numerical   value. Numbers below  seven i n d i c a t e   i n c r e a s i n g   a c i d i c  

cond i t ions   w i th   decreas ing   numer ica l   va lue .  pH 7 i s   n e u t r a l .  

All pH values  quoted i n   t h i s   r e p o r t   a r e   t h e   r e s u l t s   o f   o n - s i   t e  

measurements  us.ing a F i s h e r  Accumet 107. The Accumet  107  has a p r e c i s i o n  

o f  - + 0.03 pH u n i t s .  
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5 RESULTS 

The results  for  analyses of the  composite samples are  presented 
a1 ongside  Federal Guide1 i ne requirements  in  Tables 2 t o  5.  Sample 
s ta t ions  for   the  ta i l ings pond supernatant, and the mine water  discharges 
from the 3250, 3500 and 3700 ad i t s  have  been depicted as stations 1 and  4 
respectively,  i n  Figure 2. 



- 14 - 

TABLE 2 NORTHAIR MINES TAILINGS POND SUPERNATANT - 
COMPOSITE SAMPLE  RESULTS 

A. Chemical  Analyses 

Parameter Day 1 Day 2 Day 3 

LO. 001 

LO. 01 
LO.01 

0.05 

0.03 
0.52 

LO. 03 
0.0002 

LO. 05 

LO. 05 

0.15 
0.03 
0.23 
0.15 

23 
450 
8.0 

LO. 001 

LO. 01 

LO. 01 

0.04 
0.04 
0.42 

LO. 03 

0.0005 

LO. 05 

LO. 05 
LO. 1 

0.05 
0.16 
0.10 
8 
430 
8.0 

LO. 001 

LO. 01 
10.01 

0.05 
0.04 
0.31 
0.03 
0.00034 

LO. 05 

LO. 05 

LO. 1 

0.07 

0.16 
0.10 

15 

450 

B. Tox i c i t y   De te rm ina t ion  

Day 1 Day 2 
LCso (96 hour)  non- t o x i  c non- t o x i  c 
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TABLE 3 NORTHAIR MINES 3250 A D I T  - COMPOSITE SAMPLE  RESULTS 

A. Chemical  Analyses 

Parameter Day 1 Day 2 Day 3 

As (T l mg/l 

Cd (T)  mg/l  

Cd ( D  l mg/l 

Cu ( T I  mg/l 
Cu ( D l  mg/l 

Fe ( T I  mg/l 

Fe (D)  mg/l 

Hg ( T I  mg/l 
N i  (T)  mg/l  

N i  ( D l  mg/l 

Pb ( T I  mg/l 

Pb (Dl  mg/l  

Zn ( T I  mg/l 

Zn (Dl  mg/l  
N.F.R. mg/l 

T.R. mg/l 

PH 

0.001 

LO.01 

LO. 01 

0.09 

0.05 

5.4 

0.07 

0.0004 

LO. 05 

LO. 05 

0.51 

0.06 

0.77 

1.4* 
77 
500 
8.0 

LO. 001 

LO. 01 

LO. 01 

0.02 

LO.O1 

1.9 

0.09 

0.0003 

LO. 05 

LO. 05 

0.20 

0.05 

0.26 

0.07 

17 
430 

8.0 

LO. 001 

LO. 01 

LO. 01  

0.06 

LO. 01  

2.9 

0.06 

0.0003 

LO. 05 

LO. 05 

0.40 

0.07 
0.49 

0.08 
55 
460 

B. Tox i c i t y   De te rm i   na t i on  

Day 1 Day 2 
LC ( S o  hour)  non-toxi   c 

50 
non- tox i  c 

~~ ~~ ~ 

*The d i   sso l   ved   resu l t  i s h i g h e r   t h a n   t h e   t o t a l   r e s u l t ,   m o s t   1   i k e l y  due 
~~ ~~ 

t o  sample  contamination. 
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TABLE 4 NORTHAIR MINES 3500 ADIT  - COMPOSITE SAMPLE  RESULTS 

A. Chemical  Analyses 

Parameter Day 1 Day 2 Day 3 

As ( T )  mg/l 

Cd ( T I  mg/l 

Cd ( D I  mg/l 

Cu ( T I  mg/l 

Cu ( D  ) mg/l 

Fe (T)  mg/ l  

Fe ( D l  mg/l 

Hg ( T I  mg/l 
N i  (T)  mg/ l  

N i  (D)  mg/l 

Pb ( T I  mg/l 

Pb ( D l  mg/l 

Z n  ( T I  mg/l 

Z n  (D ) mg/l 
N. F.R. mg/l 

T.R. mg/l 

PH 

LO. 001 

LO. 01 

LO. 01  

0.04 

LO. 01 

2.1 

0.08 

0.0002 

LO. 05 

LO. 05 

0.31 

0.05 

0.40 
0.11 

29 
3 50 
7.9 

LO. 001 

LO. 01 

LO. 01 

0.03 

0.01 

2.0 

0.09 

0.0004 

LO. 05 

LO. 05 

0.20 

0.08 

0.29 

0.16 

17 
310 

8.0 

LO. 001 

LO. 01  

LO. 01 

0.04 

LO. 01  

1.9 

0.04 

0.0003 

LO. 05 

LO. 05 

0.30 

LO. 02 

0.34 
0.10 

28 
290 

B. Toxi  c i  ty Determi   na t i  on 

LC5o (96 hour) 

Day 1 Day 2 

non-toxi c non-toxi  c 



TABLE 5 NORTHAIR MINES 3700 ADIT - COMPOSITE SAMPLE  RESULTS 
- 

A. Chemical  Analyses 

Parameter Day 1 Day 2 Day 3 

LO. 001 
LO. 01 
LO.01 

0.02 

LO. 01 
1.9 
0.03 
0.0003 

LO. 05 

L0.05 

0.20 
0.05 
0.21 
0.08 
26 
230 
8.0 

LO. 001 

LO. 01 
LO. 01 

0.14 
LO. 01 

25 

0.13 
0.0004 

LO. 05 

LO, 05 

0.63 
LO. 02 

0.67 

0.05 
440 
700 
8.0 

0.005 

LO. 01 

LO.O1 

0.03 
0.02 

42 
0.29 
0.0004 

LO. 05 

LO. 05 
1.6 
0.13 
1.8 
0.07 
790 
970 

B. T o x i   c i  ty Determi   nat ion 

I 

Day 1 Day 2 
LCso (96 hour) non-toxi c 36% 
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6 DISCUSSION 

A compar ison   be tween  the   e f f luen t  moni t o r i n g   r e s u l t s  and  the 

fede ra l   gu ide l i ne   requ i remen ts  i s p r e s e n t e d   i n  Tab1 e 6 t o  9. 

The t a i  1 i ngs  pond  supernatant  met a1 1 requ i remen ts   o f   t he  

f e d e r a l   g u i d e l i n e s .  However, mine  water  discharges  from each o f   t h e  

t h r e e   a d i t s  sampl ed  exceeded a t   l e a s t  one o f   t h e   g u i d e l  i ne requirements. 

M i  ne water   f rom  the  3250 a d i t  exceeded  the  federal   guidel  i ne 

requ i rement   fo r   lead ,   z inc ,   and NFR on Day 1 (0.51 mg/l , 0.77 mg/l,  and 

77 mg / l   respec t i ve l y )   and  it exceeded  the  requi rements  for   lead  and NFR 

on Day 3 (0.40 mg/l  and 55 mg / l   respec t i ve l y ) .  

Mi ne water   f rom  the  3500 a d i t  exceeded  the   federa l   gu ide l ine  

limit f o r   l e a d  on Day 1, w i t h  a t o t a l   l e a d   c o n c e n t r a t i o n  o f  0.31 mg/l . 
Mi ne wa te r   f rom  the  3700 a d i t  met a1 1 f e d e r a l   g u i d e l i n e  

requi rements  on Day 1, b u t  on Days 2 and 3, work was be ing  done on   the  

d r i f t  and  the  mine  water   exceeded  s ix   parameters  o f   the  gu ide l  i nes. On 

Day 2, the   mine   water   exceeded  the   to ta l   lead  and NFR 1 imi t s   w i t h  

c o n c e n t r a t i o n s   o f  0.63 mg/l  and 440 mg/ l   respec t ive ly .  The e f f l u e n t  was 
a l s o   a c u t e l y   t o x i c ,   e x h i b i t i n g  a 96 hour  LCso o f  36%. The t o t a l   z i n c  

c o n c e n t r a t i o n ,   a t  0.67 mg/ l ,   approached  the  guidel ine limit o f  0.75 mg/l 

' o n   t h e  same day , and   the   d i sso l ved   z inc   concen t ra t i on  was 0.05 mg/l . 
It i s   n o t   c l e a r   w h a t  c a u s e d   t h e   e f f l u e n t ' s   t o x i c i t y ,   a l t h o u g h  

t h e  NFR  may have  been d i r e c t l y   o r   i n d i r e c t l y   r e s p o n s i b l e .   E l e v a t e d  NFR 

l e v e l s   i n   t h e   p r e s e n c e   o f  even  low  concentrat ions o f  tox ic   substances may 

be l e t h a l .  

A l though  the   water   f rom  the  3700 a d i t  was n o t   t e s t e d   f o r  

t o x i c i t y  o n   t h e   t h i r d  day o f  sampling, i t  d i d   c o n t i n u e   t o   e x c e e d   t h e  

g u i d e l i n e   l i m i t s   f o r   t o t a l   l e a d  (1.6 m g / l ) ,   t o t a l   Z i n c  (1.8 mg/ l ) ,   and 

NFR (790 mg/l ). It i s   q u i t e   l i k e l y   t h a t   t h i s   d i s c h a r g e   w o u l d  have  been 

t o x i c   o n   t h e   t h i r d  day as  w e l l .  
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TABLE 6 COMPARISON OF THE TAILINGS POND SUPERNATANT RESULTS 

I 
WITH FEDERAL GUIDELINES 

Gui  del i ne 
a 

Parameter  Requirement Day 1 Day 2 Day 3 

I 

0.75 

0.45 

0.30 

0.75 

0.75 

37.5 

5.5 minimum 

100 

LO.001 

0.05 

0.15 

LO. 05 

0.23 

23 

8.0 

non-toxi  c 

LO. 001 

0.04 

LO. 1 

LO. 05 

0.16 

8 

8.0 

non-toxi  c 

LO. 001 

0.05 

LO. 1 

L0.05 

0.16 

L5 

a 

TABLE 7 COMPARISON OF 3250 A D I T  RESULTS WITH FEDERAL GUIDELINES 

Gui  del i ne 
a 

Parameter  Requirement Day  Day 2 Day 3 

0.75 

0.45 

0.30 

0.75 

0 .75 .  

37.5 

5.5 minimum 

100 

0.001 

0.09 

0.51 

LO. 05 

0.77 

77 

8.0 

non- t o x i  c 

LO. 001 LO. 001 

0.02 0.06 

0.20 0.40 

LO. 05 LO. 05 

0.26 0.49 

17 55 

8.0 - 
non- t o x i  c - 
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TABLE 8 COMPARISON OF 3500 ADIT RESULTS WITH FEDERAL GUIDELINES 

Gui  del i ne 

Parameter  Requirement Day 1 Day 2 Day 3 

As ( T  

Cu ( T  

Pb ( T  

N i  ( T  

Zn ( T  

mg/l 0.75 LO. 001 LO. 001 LO. 001 

mg/l 0.45 0.04 0.03 0.04 

mg/l 0.30 0.31 0.20 0.30 

mg/l 0.75 L0.05 LO. 05 LO. 05 

mg/l 0.75 0.40 0.29 0.34 

N. F.R. mg/l 37.5  29 17 28 

PH 5.5 m i  nimum  7.9 8.0 - 
LCs0 ( X )  100 non- t o x i  c non- t o x i  c - 

TABLE 9 COMPARISON OF 3700 ADIT  RESULTS  WITH  FEDERAL GUIDELINES 

Gui  del i ne 

Parameter  Requirement Day Day 2 Day 3 

0.75 

0.45 

0.30 

0.75 

0.75 

37.5 

5.5 .minimum 

100 

LO. 001 

0.02 

0.20 

LO. 05 

0.21 

26 

8.0 

non-toxi  c 

LO. 001 0.005 

0.14 0.03 

0.63 1.6 

LO. 05 LO. 05 

0.67 1.8 
440 7 90 

8.0 - 
3 6% - 
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