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ABSTRACT 

Dur ing  the  per iod  f rom  June 21-24,  1977 the  Environmental 
P r o t e c t i o n   S e r v i c e   c a r r i e d   o u t  a m o n i t o r i n g   s t u d y   o f   t h e   e f f l u e n t  

d ischarge  f rom  the  S i lvana Mi ne.  The purpose o f   t h i s   s t u d y  was t o  

de te rm ine   t he   s ta te   o f  compl i a n c e   o f   t h e  m i  ne e f f l u e n t   d i s c h a r g e   w i t h  

respec t   t o   t he   requ i remen ts  o f  the  Federa l   Meta l  M i  n i n g   L i q u i d   E f f l u e n t  
Gui de l  i nes. 

The a c t i v i t i e s   i n v o l v e d   i n   t h i s   s t u d y   i n c l u d e d   t h e   f o l l o w i n g :  

1 )   co l l ec t i ng   compos i te  and grab  samples o f   t h e  
e f f l uen t   d i   scha rge   ove r  a p e r i o d  o f  t h r e e  

consecut ive days; 

2 )  a n a l y z i n g   t h e   e f f l u e n t  samples for a number o f  

chemical  parameters; 
3 )  ca r ry ing   ou t   b ioassay   t es t i ng  on t h e   e f f l u e n t  

samples; 

4 )   c o l l e c t i n g   o t h e r   i n f o r m a t i o n  as necessary t o  
a s s i s t   i n   e v a l u a t i n g   t h e   s t a t e   o f   c o m p l i a n c e   o f  

t h i  s m i  ne. 
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CONCLUSIONS 

Based on the  data  collected a t  the  Silvana Mine d u r i n g  June 21 
t o  23, 1977 the fo l lowing  conclusions  are  presented: 

1. The t a i l i n g s  pond supernatant  composite  samples were o u t  of 
compl i ance w i t h  the  federal  guidel i ne 1 imi t s   fo r   l ead ,  
zinc,  and suspended sol ids  on  a1 1 sampling days. 

2. The ta i l ings  pond supernatant grab samples were o u t  of 
compl i ance w i t h  guidel i ne 1 irni t s  for lead and suspended 
sol ids  on a l l  days. 

3. The t a i l i n g s  pond supernatant was not  acutely  toxic on 
e i the r  day 1 or  day 3. 
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1 INTRODUCTION 

On February 25,  1977 the   Federa l   Me ta l   M in ing   L iqu id   E f f l uen t  

Regulations  and  Guidel i nes ( 1 )  were  promul  gated.  These  documents  were 

developed  pursuant   to   Sect ion 33 and 34 o f   t he   F i she r ies   Ac t .  The 

requi rements  def ined i n  these documents are  based  on  best   pract icable 

technology  and  apply   un i formly  as  nat ional   basel ine  requi rements.  The 

Regulat ions  apply   to   every new, expanded  and  reopened  base  metal , uranium 

and i r o n   o r e  m i  ne, wh i le   the   Gu ide l  i nes a p p l y   t o   e x i   s t i n g  base  metal , 
uran ium  and  i ron   o re  mines.  These control  requirements  were  developed by 
a Task F o r c e   c o n s i s t i n g   o f   r e p r e s e n t a t i v e s   o f   t h e   m i n i n g   i n d u s t r y ,  

p r o v i n c i a l  and federal  government  regulatory  agencies. The Environmental 

P r o t e c t i o n   S e r v i c e  (E.P.S.)  was r e s p o n s i b l e   f o r   t h e   o v e r a l l   c o o r d i n a t i o n  

o f  a1 1 t h e   n e c e s s a r y   i n p u t s   r e q u i r e d   t o   d e v e l o p   t h e   n a t i o n a l   e f f l u e n t  
con t ro l s .  

Fo l lowing  promulgat ion  o f   these  gu ide l ines,   the EPS P a c i f i c  

Region  undertook a r e v i e w   o f  a1 1 operat ing  metal   mines i n   t h e   R e g i o n  

(B.C. and  Yukon), t o   d e t e r m i n e   t h e   s t a t e   o f   c o m p l i a n c e   o f  each  operation. 

The rev iew   i nd i ca ted   t ha t   14   m ines   ope ra ted   t a i l i ngs  impoundment  systems 

such t h a t   t h e r e  was no p o s i t i v e   d i s c h a r g e  of e f f l u e n t   t o  a r e c e i v i n g  body 

o f  water   and  therefore  are i n  compl i ance   w i th   t he   f ede ra l   gu ide1  i nes. 

Four   mines  d ischarged  unconf ined  ta i l ings  and  were  obv ious ly   out   o f  
compl iance  wi th   federa l   requi rements.  The remaining  seven  mines  operated 

a t a i l i n g s  impoundment  system  and  discharged  supernatant i n t o  a r e c e i v i n g  

body o f   water ,  and could  thus  be i n   o r   o u t  of  compliance  depending  upon 
the  qual  i ty o f   t h e   e f f l u e n t   b e i n g   d i  scharged. 

I n   o r d e r   t o   c o m p l e t e   t h e  assessment o f   t h e   s t a t u s   o f   c o m p l i a n c e  

f o r   a l l   m i n i n g   o p e r a t i o n s   i n   t h e   P a c i f i c  Region, EPS c a r r i e d   o u t   e f f l u e n t  

surve i  1 l ance   s tud ies   f o r  compl i a n c e   v e r i f i c a t i o n   a t  a1 1 seven  mines ( f i v e  

i n  B.C., and  two i n   t h e  Yukon),   which  d ischarged  ta i l ings  pond 

superna tan t   t o  a r e c e i v i n g  body o f  water .   Th is   repor t  i s  an  account  of  

t he   e f f l uen t   su rve i l l ance   s tudy   conduc ted  on  June 21,  22, and  23,  1977 a t  

t h e  S i  1 vana M i  ne i n the  Kootenay  area  of  B.C. 
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The f o l  lowing report  includes a description of the m i  ne,  the 
procedures and methods used i n  this  study,  the  results  obtained and a 
determi  nation of the   s ta te  of compliance o f  t h i s  m i  ne with  the  federal 
guidelines. 
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2 MINE DESCRIPTION 

2.1 General   Informat ion 

The S i  l vana M i  ne i s   s i t u a t e d   a p p r o x i m a t e l y   n i n e   m i l e s   e a s t   o f  

New Denver  (see  Figure  1). The plant,   which has  been i n   o p e r a t i o n   s i n c e  

1559, c o n s i s t s   o f  a  100  t.p.d. capac i ty  mill f e d  by an underground  mine 

producing  lead,   z inc,  and s i l v e r .  The re fe rence  mine   p roduc t ion   ra te  

based on the  1971  operat ing  year  was e s t a b l i s h e d   a t  135 tons  per  day. 

2.2 Concentrator   Operat i  on 

The crushed  ore i s   t r a n s p o r t e d   t o  a g r i n d i n g   c i r c u i t  where bo th  

r o d  and b a l l   m i l l s   g r i n d   t h e   o r e   t o  a minus 200 mesh.  The ground  ore i s  

c l a s s i f i e d  and  mixed w i th   water   to   fo rm a s l   u r r y   r e f e r r e d   t o  as "pulp".  
The pu lp  i s  s e p a r a t e d   i n t o   s p e c i f i c   m i n e r a l s   i n   t h e   f l o t a t i o n   c i r c u i t .  

I n   t h i  s c i r c u i t   f r o t h i n g   a g e n t s  and  chemicals   spec i f ic   to   the  des i   red 
minera l   are added to   the   pu lp .   Th is   m ix tu re  i s   a g i t a t e d  and  aerated. The 

resu l  ti ng f ro th   wh ich  i s  composed o f   a i r   bubb les   w i th   adher ing   m ine ra l  

p a r t i c l e s   i s  skimmed o f f ,   t h i c k e n e d ,   f i l t e r e d  and  dried. The f i r s t  

concentrate skimmed i s   t h e   l e a d .  The remain ing   pu lp   mix tu re  i s  

cond i t ioned and r e f l o a t e d   i n   t h e   z i n c   c i r c u i t  where the   z inc   concent ra te  

i s   c o l l e c t e d .  The fol lowing  chemicals  are  used i n   t h e   f l o t a t i o n   p r o c e s s :  
M.I.B.C., xanthate,  sodium  cyanide, and copper  sulphate. 

The average  feed  to  the mill conta ins  16.0 ounces o f   s i l v e r   p e r  

ton, 5 t o  6 percent   z inc  and 7 t o  8 p e r c e n t   l e a d .   ( S i l v e r   i s   e x t r a t e d  

f rom  both  the  z inc and lead   concen t ra tes   a t   t he   sme l te r . )   I n  1976 the  

mine  produced  1556  tons o f   lead   concent ra te ,  1367 t o n s   o f   z i n c  

concent ra te   con ta in ing  238  198  ounces o f   s i l v e r .  
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FIGURE I LOCATION OF S I L V A N A  MINE S I T E  
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3 WASTEWATER SOURCES 

The mill p r o c e s s   e f f l u e n t   i s   t h e   p r i n c i p a l   s o u r c e  o f  
wastewater. The mill u t i l i z e s  an average o f  45 000 I.G.P.D. o f   f r e s h  

water. The pr imary  consumption  of   water i s   i n   t h e   f l o t a t i o n  and g r i n d i n g  

c i rcu i ts   wh ich   can   use  as much as 600 ga l l ons   pe r   t on   o f   o re .   I n   t he  

g r i n d i n g   c i r c u i t   t h e   w a t e r   i s  used t o   f a c i l i t a t e   g r i n d i n g  and 

c l a s s i f i c a t i o n .   I n   t h e   f l o t a t i o n   c i r c u i t   w a t e r   i s  used f o r   a d j u s t m e n t   o f  

t h e   s o l   i d s   l e v e l   i n   t h e   f l o t a t i o n   f e e d ,   f r o t h   d e s t r o y i n g   s p r a y ,  pump 

gland  water,   f loor  washing and reagent   so lu t ion   add i t ion .   There  i s  a 

mine  water  stream  which  drains  into a t r ibu tary   o f   Carpenter   Creek ,  
however, f l ow   es t ima tes   a re   no t   ava i l ab le .  

The mill e f f l u e n t   d i s c h a r g e s   i n t o  a s i x   a c r e   d u a l   t a i l i n g s  pond 

system  which  discharges  into  Carpenter  Creek  (see  Figure 2). The 
P r o v i n c i a l   P o l l u t i o n   C o n t r o l   B r a n c h   p e r m i t   s p e c i f i e s  a maximum 

supernatan t   d ischarge  ra te   o f  90 000 I.G.P.D. 
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F I G U R E  2 S I L V A N A  M I N E   S I T E   L A Y O U T   A N D  
S A M P L I N G   S T A T I O N   L O C A T I O N  
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4 SAMPLING AND ANALYTICAL METHODS 

I 

4.1 Sampl i ng Program 

Time propor t iona l   e igh t   hour   compos i te  samples  and  grab  samples 

o f   t h e   t a i l i n g s  pond   superna tan t   were   co l l ec ted   a t   t he   po in t   o f   d i scha rge  

as i l l u s t r a t e d   i n   F i g u r e  2. Samples o f   t he   m ine   wa te r   were   no t   co l l ec ted  

because the  stream was n o t   r e a d i l y   a c c e s s i b l e .  

Twenty-four  hour  composite  samples  were  col lected on th ree  

consecut ive days. A l i q u o t s  were c o l l e c t e d   o n  a cont inuous  bas is   us ing a 

siphon  system  and  were  stored i n  30 ga l l on   po l ye thy lene   con ta ine rs .  

A1 so, one s e t   o f   g r a b  samples was c o l l e c t e d   f o r  each sampl i ng day. 

The e f f l u e n t   s t o r e d   i n   t h e   p o l y e t h y l e n e   c o n t a i n e r  was w e l l  
m i x e d   p r i o r   t o  sample d iv is ion.   Composi te   samples  for   chemical   analys is  

were c o l l e c t e d  on a1 1 t h r e e  days  whereas  composite  samples fo r   b ioassay  

were c o l l e c t e d  on t h e   f i r s t  and t h i r d  days  only. The samples f o r  

chemical   analys is   were  preserved  accord ing  to   the  Envi ronmenta l  

Protect ion  Serv ice,   Pac i f ic   Region,   Sampl ing Handbook as i l l u s t r a t e d   i n  

Table 1. All samples  were rece ived  by   the   Env i ronmenta l   Pro tec t ion  

S e r v i c e   L a b o r a t o r y   f a c i l i t i e s   i n   N o r t h  and  West  Vancouver w i t h i n  48 hours 
of col 1 e c t i  on. 

4.2 A n a l y t i c a l  Methods 

F u r t h e r   t o   t h e  methods o u t l i n e d   i n   t h e   E n v i r o n m e n t  Canada 
Laboratory Manual ( 2 ) ,  t he   f o l l ow ing   no tes   a re  added. 

4.2.1 Bioassay  Determinat ion (96 hour LC,-d. The s t a t i c   f i s h  

bioassay  gives an a p p r o x i m a t e   v a l u e   o f   t h e   b i o l o g i c a l   t o x i c i t y   o f  an 

e f f l u e n t .  It i s  def ined as t h e   c o n c e n t r a t i o n   o r   l e v e l   o f  a measurable 

1 e t h a l   a g e n t   r e q u i r e d   t o  k i l l  t h e   5 0 t h   p e r c e n t i l e   i n  a g r o u p   o f   t e s t  

organisms  over a p e r i o d   o f  96 hours. 
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TABLE 1 SAMPLE CONTAINERS AND PRESERVATION METHODS 

Parameter Type o f  Conta iner   Preserva t i  on 

Tota l   Arsenic  

5 ga l  1 on Po lye thy l  ene 
j e r r y  cans  none 

500 m l  wide  mouth 

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

To ta l  Me t a l  s 100 m l  w i  de mouth a c i d i f i e d  wi th 

(Cu, Cd, Fey N i ,  Pb, and  Zn) P o l y e t h y l e n e   b o t t l e  HN03 t o  pH 1.5 

Total   Mercury 100 ml wide  mouth a c i d i f i e d   w i t h  
Pol y e t h y l  ene b o t t l e  HN03 t o  pH 1.5 

D i  ssol  ved  Metal s 100 m l  w i  de  mouth f i 1 t e r e d  and 

(Cu, Cd, Fey N i  , Pb, and  Zn) P o l y e t h y l e n e   b o t t l e   a c i  d i  f i ed w i  t h  

HN03 t o  pH 1.5 

Residues 
(NFR,  TR) 

1000 m l  wi de mouth none 
Po lye thy l  ene b o t t l e  
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The s t a t i c  bioassay tes t   cons is ted  of a s e r i e s  of 30 l i t r e ,  
al l-glass tes t  vessels  containing  different sample di lut ions.  The t e s t  
vessels were placed i n t o  a controlled  environment room where the 
temperature was maintained a t  13  degrees - + 1 ° C  and the  photo  period was 
1 imi ted to  16 hours fo r  each 24 hour  day. The samples were continuously 
aerated  throughout  the 96 hour test  period w i t h  o i l - f ree  compressed a i r .  
E i g h t  to  10  underyearling Rainbow Trout (Salmo gairdneri)  were placed i n  
each tes t   vesse l .  The fish - 1 oading  density i n  each tes t   vesse l  d i d  not 
exceed 0.60 grams of fish per 1 i t r e  of test  water. The f ish  mortal i ty  
versus sample d i lu t ion   for  each tes t  vessel was plotted on a graph and a 
96 hour LC5o was established. 

4.2.2 Total  Metals (Cd,  C u ,  Fey Ni, Pb,  and Z n ) .  The to ta l  volume o f  
the sample (approximately 100 m l )  was t ransfer red   to  a beaker. The 
sample b o t t l e  was rinsed w i t h  6 ml hydrochloric  acid and 2 ml 
concentrated  nitr ic  acid,   (aqua  regia) , this r inse  plus deionized  water 
r inses  were added to  the sample i n  the beaker. This solution was 
evaporated  to 50 m l  on a hot  plate then made up to  the  original volume 
w i t h  deionized  water i n  the  original sample bot t le .  The samples were 
then analyzed by d i rec t   asp i ra t ion  on the   J a r r e l l  - Ash 810 Atomic 
Absorption  Spectrophotometer w i t h  background correction used f o r  Pb,  Ni, 
Cd, and Z n .  The detection 1 imits a re  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 Zn - 0.01 mg/l . 
4.2.3 Dissolved  Metals (Cd,  C u ,  Fe, Ni, Pb ,  and Z n ) .  The samples 
were f i l t e r e d  through a 45 micron f i l t e r  and the pH was adjusted i n  the 
f i e ld  to  1.5 w i t h  concentrated  nitr ic  acid.  The samples were analyzed by 
d i r e c t  asp i  ra t ion  on the J a r r e l l  - Ash 810 Atomic Absorption 
Spectrophotometer  for Ni, C u ,  Z n ,  Cd, and Fe. Pb was extracted  into 
methyl isobutyl ketone (MIBK) u s i n g  ammonium pyrrolidinedi  thiocarbamate 
( A P D C )  and sodi urn d i  thiodi  ethyl  carbamate ( D D C )  compl exi ng agents  buffered 
w i t h  sodium acetate.  The MIBK ex t r ac t  was analyzed by aspirat ion on a 
J a r r e l l  - Ash 810 Atomic Absorption  Spectrophotometer. The detection 
limits a re  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 mg/l . 
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4.2.4 Tota l   Arsenic  ( A s ) .  A 100 m l  a1 i quot  was removed f rom  the 

sample 2 m l  o f   c o n c e n t r a t e d   n i t r i c   a c i d  was added  and t h e   a c i d i f i e d  

a l i q u o t  was t h e n   b o i l e d   f o r  10 m i n u t e s .   D i s t i l l e d   w a t e r  was added t o  

b r i n g   t h e  volume  back t o   t h e   o r i g i n a l  100 m l  and n i c k e l   n i t r a t e  was added 

t o   f i x   t h e   a r s e n i c .  The a rsen ic   concen t ra t i on  was determined  us ing  the 

Graphite  Furnace  technique  employing a Perk i  n Elmer  Model  306  Atomic 

Absorpt ion  Spectrophotometer  equipped  wi th an HGA graphi te   furnace.  The 
d e t e c t i o n  limit i s  0.001  mg/l . 
4.2.5 Total  Mercury  (Hg). A 60 m l  p o r t i o n   o f   t h e  aqua reg ia   leached 

sample was d i g e s t e d   w i t h  a 1:2 n i t r i c :   s u l f u r i c   a c i d   m i x t u r e .  The 
mercury was then  reduced  to   e lementa l   mercury  wi th  a s o l u t i o n   o f   h y r a z i n e  

s u l f a t e  and stannous  chlor ide.  The vo la t i l i zed   mercu ry   vapor  was passed 

through an a b s r o p t i o n   c e l l  measured  on a J a r r e l l  Ash 810  Atomic 

Absorption  Spectrophotometer. The d e t e c t i o n  limit i s  0.2 u g / l .  

4.2.6 Non-Fi l terable  Residue (N.F.R.). N o n - f i l t e r a b l e   r e s i d u e   i s  

t h a t   p o r t i o n   o f   t h e   t o t a l   r e s i d u e  by  a GF/C f i l t e r .  NFR i s  a1 so r e f e r r e d  

t o  as  suspended m a t t e r   o r  suspended so l i ds .  

The sample was f i l t e r e d   t h r o u g h  a pre-weighed Gooch c r u c i b l e  

c o n t a i n i n g  GF/C f i l t e r  paper. The c r u c i b l e  was d r i e d   a t  103"C, cooled, 

and brought  to  constant  weight,   then  re-weighed. The increased  weight  
was used t o   c a l c u l a t e   t h e  NFR and t h e   r e s u l t s   a r e   r e p o r t e d  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. 

4.2.7 Total   Residue (T.R.). T o t a l   r e s i d u e   r e f e r s   t o   m a t e r i a l   l e f t   i n  

an evapora t i ng   d i  sh a f t e r   t h e   e v a p o r a t i o n   o f   t h e  sample. 

One hundred  cubic  cent imetres  of   the sample was p l a c e d   i n  a 
dr ied  pre-weighed  evaporat ing  d ish and evaporated a t  90°C.  The res idue 

was then  heated   to  103°C f o r  one hour. The d i s h  was coo led ,   b rought   to  

constant  weight  then  re-weighed. The i n c r e a s e   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. 
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4.2.8 pH Determinat ion.  pH i s  a measure of t he  H i on   concen t ra t i on .  
+ 

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

i ncreasi  ng  numerical  Val ue. Numbers be l  ow seven i n d i c a t e  i ncreasi  ng 

ac id ic   cond i   t ions   w i th   decreas ing   numer ica l   va lue  (pH 7 i s   n u e t r a l  ) . 
A1 1 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  on -s i   t e  

measurements us ing  a F i s h e r  Accumet 107. The Accument 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 

5.1 Composite  Samples 

The   chemica l   ana lyses   and   b ioassay   tes t   resu l ts   fo r   the  

composi te   samples  are   presented  in   Table  2. 

5.2 Grab SamDl es 

The   chemica l   ana lyses   and   b ioassay   tes t   resu l ts   fo r   the   g rab  

samples a r e   p r e s e n t e d   i n   T a b l e  3. 
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I) 

TABLE 2 SILVANA TAILINGS POND SUPERNATANT - COMPOSITE 

SAMPLE  RESULTS 

A. Chemical  Analyses 

Parameter Day 1 Day 2 Day 3 

Zn ( T )  mg/l 

Zn (D)  mg/l 
N.F.R. mg/l 

T.R. mg/l 

PH 

0.018 
LO.01 
LO.01 
0.10 

LO.01 
LO. 20 
LO. 05 
L0.05 
0.50 

LO. 02 
0.81 
0.08 
190 
430 
6.70 

0.033 
LO.01 
LO.01 
0.10 
LO.01 
LO. 20 
LO. 05 
LO. 05 
0.70 

LO. 02 
0.82 
0.14 
250 
490 
6.95 

0.023 
LO.01 
LO.01 
0.11 

LO. 01 
0.56 

LO. 05 

LO. 05 
0.78 

LO. 02 
0.81 
0.21 
280 
510 
7.05 

B. Toxi  c i  t y  Determi   nat ion 

Day 1 Day 3 
LCso (96  hour)   non-toxi  c 3 t e s t   s p e c i e s   d i e d   a f t e r  96 hours 
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TABLE 3 S I L V A N A   T A I L I N G S  POND SUPERNATANT - GRAB SAMPLE  RESULTS 

Chemical Analyses 

Parame t e r  Day 1 Day 2 Day 3 

0.026 
LO. 01 

LO.01 
0.13 

LO.01 

0.30 

L0.05 
L0.05 

0.75 

LO.02 

1 .oo 
0.12 

300 

560 
7.10 

0.021 

L0.01 
LO.O1 

0.11 

LO.01 

LO. 20 

L0.05 

L0.05 

0.64 

LO. 02 
0.85 

0.24 

2 40 

470 

7.15 

0.024 

10.01 

10.01 

0.11 

10.01 

0.36 

LO. 05 
10.05 

0.72 

LO. 02 

0.75 

0.13 

270 

500 

7.10 
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6 DISCUSSION 

A comparison  between the effluent monitoring results and the 
federal  guidelines i s  presented i n  Table 4. 

The  compl iance summary in Table 4 shows t h a t  the composite 
sampl e resul t s  were o u t  of compl i ance w i t h  the 1 ead,  zinc and suspended 
sol ids requirements on a1 1 sampl i n g  days. Further,  the grab sample 
results were o u t  of compl i ance w i t h  the  lead and suspended sol ids 
requirements and i n  compl iance w i t h  the zinc requirement on a1 1 days. 
The results for  bo th  the composite and the grab samples  were i n  
compliance w i t h  the  nickel, copper, arsenic and pH requirements on a l l  
three days. The da ta  also shows t h a t  the  tailings pond supernatant was 
not acutely  toxic on either day 1 or day 3. 
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TABLE 4 COMPARISON OF THE TAILINGS POND SUPERNATANT 

WITH FEDERAL GUIDELINES 

Gui del  i ne 

Parameter  Requi  rement Day 1 Day 2 Day 3 

A. ComDosi t e  Sam1  es 

As ( T I  mg/l 

Cu ( T I  mg/l 

Pb ( T I  mg/l 
N i  ( T I  mg/l 

Zn ( T I  mg/l 
N.F.R. mg/l 

PH 
( % I  

0.75 

0.45 

0.30 

0.75 

0.75 
37.50 

5.5 m i  nimum 

100 

0.018 

0.10 

0.50 

LO. 05 
0.81 
190 

6.70 
non- t o x i  c 

0.033 0.023 
0.10 0.11 

0.70  0.78 

LO. 05 LO. 05 

0.82 0.81 
250 280 

6.95  7.05 
- non- t o x i  c 

B. Grab  Samples 

As ( T I  mg/l 1 .oo 0.026 0,021 0.024 
Cu ( T I  mg/l 0.60 0.13 0.11 0.11 

Pb ( T I  mg/l 0.40 0.75 0.64 0.72 

N i  ( T I  mg/l 1.00 L0.05 LO. 05 LO. 05 

Zn ( T I  mg/l 1.00 1.00 0.85 0.75 
N.F.R. mg/l 50 .O 300 240 270 

PH 5.0 minimum 7.10 7.15 7.10 
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