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ABSTRACT 

Dur ing   t he   pe r iod   f rom  Ju l y  24-26, 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  

discharges  from  the  Cyprus  Anvi 1 M i  ne.  The pu rpose   o f   t h i s   s tudy  was t o  

determi ne t h e   s t a t e   o f  compl i ance o f   t h e  mi ne e f f l u e n t   d i   s c h a r g e s   w i t h  

the   requ i rements   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  del 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 u e n t  

discharges  over a pe r iod   o f   t h ree   consecu t i ve  days. 

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

parameters. 

3) carry ing  out   b ioassay  analyses on t h e   c o l l e c t e d  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  

eva lua t i ng   t he   s ta te   o f   comp l iance   o f   t h i s  mine. 
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LIST OF ABBREVIATIONS AND DEFINITIONS 

D 

I .G.P.D. 

L 

m l  

mg/l 
T 

t. p. d 

ug/1 
Reference  Mine  Product ion  Rate - 

D i  ssol  ved 

Imper ia l  Gal 1 ons per  Day 

Less Than 
M i l l i l i t r e s  

Mi 11 i grams p e r   L i   t r e  

To ta l  

Tons per  Day 

Micrograms  per L i   t r e  

The g rea te r  o f  the   des ign   ra ted  

capac i ty  and the  maximum average 

annual   product ion  rate  ever  achieved 

d u r i n g   t h e   o p e r a t i n g   l i f e   o f  a mine 
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CONCLUSIONS 

Based  on the   da ta   co l lec ted   a t   the   Cyprus   Anv i  1 Mine  f rom  July 

24 t o  26 , 1977 the   fo l low ing   conc lus ions   a re   p resented :  

1. The t a i l i n g s  pond seepage was i n  compl iance  wi th a1 1 

parameters i n   t h e   f e d e r a l   g u i d e l i n e s  on a1 1 th ree  days. 

2. The t a i l i n g s  pond  supernatant was ou t   o f   compl iance  w i th  

t h e   g u i d e l i n e  limit f o r   l e a d  on days 1 and 3. 

3. The t a i l i n g s  pond  supernatant was out   o f   compl iance wi th  
the   gu ide l i ne  limit f o r   z i n c  on a l l   t h r e e  days. 

4. The t a i l i n g s  pond  supernatant was acute ly   tox ic   and  thus  

o u t  o f  compl i ance on day 1. 

5. Cyanide, d i   sso l   ved   lead  and d isso lved  z inc   a re   the   most  

p robab le   causes   o f   tox ic i t y .  
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W 1 INTRODUCTION 

On February 25, 1977 the  Federal   Metal  M i  n i n g   L i q u i d   E f f l u e n t  

Regul a t i  ons  and Guidelines  were  promul  gated.  These  documents  were 

developed  pursuant t o   S e c t i o n  33 and 34 o f   t h e   F i s h e r i e s  Act. The 

requi rements  def ined i n  these documents are  based on b e s t   p r a c t i c a b l e  

techno1 ogy and  apply  uni formly as na t i ona l  base1 i ne  requirements. The 

Regulat ions  apply   to   every new, expanded  and  reopened  base  metal,  uranium 
and i r o n   o r e  m i  ne, w h i l e   t h e  Guide1 i nes a p p l y   t o   e x i   s t i n g  base  metal, 

uranium  and i r o n   o r e  mines (1 1. 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 fede ra l  government regulatory   agencies.  The 

Envi ronmenta l   Protect ion  Serv ice (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  

co -o rd i   na t i on   o f  a1 1 the  necessary  inputs   requi   red  to   develop  the 
n a t i o n a l   e f f l u e n t   c o n t r o 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 rev iew  of  a1 1 operat ing  metal   mines i n   t h e   R e g i o n  

(B.C. and Yukon) t o  de termine  the   s ta te   o f   compl iance  o f  each operat ion.  

The r e v i e w   i n d i c a t e d   t h a t  14   mines   opera ted   ta i l ings  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   o f   e f f l u e n t   t o  a r e c e i v i  ng  body 

o f   water  and  were t h e r e f o r e  i n  compliance wi th  federa l   gu ide l ines.   Four  

mines d i   scha rged   uncon f ined   t a i l i ngs  and  were  obviously  out  of compl iance 
wi th  federal   requirements.  The remaining  seven  mines  operated a t a i l i n g s  
impoundment  system  and d ischarged  supernatant   in to  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  o f  compliance  depending  upon  the 

qua l i t y   o f   t he   e f f l uen t   be ing   d i scha rged .  

I n   o r d e r   t o   c o m p l e t e   t h e  assessment o f   t he   s ta tus   o f   comp l iance  

f o r   a l l   m i n i n g   o p e r a t i o n s  in t he   Pac i f i c   Reg ion ,  EPS c a r r i e d   o u t   e f f l u e n t  
s u r v e i l l a n c e   s t u d i e s   f o r   c o m p l i a n c e   v e r i f i c a t i o n   a t   a l l  7 mines (5 i n  

B.C., and 2 i n  t h e  Yukon) ,   which  d ischarged  ta i l ings  pond  supernatant   to  

a r e c e i v i n g  body o f   w a t e r .   T h i s   r e p o r t   i s  an account   o f   the  e f f luent  

surve i l lance  s tudy  conducted on J u l y  24, 25 and 26, 1977 a t   t h e   C y p r u s  
Anvi l   Mine i n   t h e  Yukon T e r r i t o r i e s .  w 
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The f o l  1 owing  report   inc ludes a d e s c r i p t i o n   o f   t h e  mi  ne,   the 

procedures  and  methods  used i n   t h i s   s t u d y ,   t h e   r e s u l t s   o b t a i n e d  and a 

de terminat ion   o f   the   s ta te   o f   compl iance   o f   th is   mine   w i th   the   federa l  

gui   del  i nes. 
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W 
2 MINE DESCRIPTION 

2.1 General I nf   o rmat i   on  

The Cyprus  Anvi 1 l e a d  - z i n c  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  

t h i r t e e n   m i l e s   w e s t   o f   t h e  town o f   F a r o   i n   t h e  Yukon T e r r i t o r y   ( s e e  

F igure   1 ) .  The m i  ne which  has been i n   o p e r a t i o n   s i n c e  1969 c o n s i s t s   o f  a 

10 000 t.p.d. capac i ty  m i  11 f e d  by  an  open p i t  m i  ne and  produces l e a d  and 

z inc  concentrates.  A t  t h i s   t i m e   t h e r e   i s   o n l y  one a c t i v e   p i t ,  however, a 

second p i t   i s  under  development. 

The ore  reserves as o f  1975 c o n s i s t e d   o f  46 m i l l i o n   t o n s   o f  

spha ler i te   and  ga lena  conta in ing  65-70 p e r c e n t   p y r i t e  and 4 percent  

p y r r h o t i t e .  A t  a p r o d u c t i o n   r a t e   o f  :LO 000 t.p.d. t h e   a n t i c i p a t e d   l i f e  

o f   t h e  m i  ne i s  9 years  based on p resen t l y  known reserves. 

The reference m i  ne p r o d u c t i o n   r a t e   f o r   t h i s  m i  ne was 

e s t a b l i s h e d   a t  3 650 000 tons  ore  per  year  based on t h e  1976 opera t i ng  

year.  

2.2 Concentrator  Operat ion 

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  both 
r o d  and b a l l  m i  11 s g r i n d   t h e   o r e   t o  a mi nus 200 mesh. The ground  ore i s  
c l a s s i f i e d  and m i  xed w i t h   w a t e r   t o   f o r m  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  chemica ls   and   f ro th ing   agen ts   spec i f i c   t o   t he   des i red  

minera l   a re  added t o   t h e   p u l p .   T h i s   m i x t u r e   i s   a g i t a t e d  and  aerated. The 

r e s u l t i n g   f r o t h   w h i c h   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  

c o n c e n t r a t e   t o  be skimmed i s  the  lead. 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  concentrate 

i s   c o l l e c t e d .  The Cyprus  Anvi l   concentrator  a lso  produces  bulk 

concentrates by combining  "cleaned"  lead  and  zinc  concentrate. 
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FIGURE I LOCATION OF CYPRUS A N V I L   M I N E   S I T E  
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The fo l lowing  chemicals are used i n  the  f lotation process 
(1 bs/ t o n  ore) : 

sodi um cyani de 0.17 
soda ash 2.8 - 8.0 
1 ime 4.73 
zinc  sulphate 0.01 
copper sulphate 0.99 
xanthate 0.27 
M.I.B.C. 0.03 
Dow 1012 0.03 
z - 200 0.01 
Aero Float 242 0.005 
Nap S intermi t t e n t  use u p  t o  

4 1 bs/ton  ore 

The average  feed t o  the m i  11 contains 1.0 ounce of s i  1 ver  per 
t o n ,  5.67 percent  zinc and 3.33 percent  lead  (silver  is  extracted from 
the  zinc  concentrate a t  the  smelter) . Recovery eff ic iencies  for zinc and  
lead  are 77.5 and 87.5 percent  respectively. The final  cleaned  lead and 
zinc  concentrates  contain 64 percent  lead and 51 percent  zinc. In  1975 
the mine produced 264 943 000 pounds o f  lead  concentrate, 254  834 000 

pounds of zinc  concentrate and 2 451 000 ounces of s i lver .  
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3 WASTEWATER SOURCES 

The mi ne-mi 11  complex  has t h r e e   p r i n c i p l e   s o u r c e s   o f  

wastewater: mi 11 process  water,  mine  water  and  surface  drainage  (see 

F igu re  2 ) .  

The mill u t i l i z e s  an average o f  4 700 000 I.G.P.D. o f   f r e s h  

water. The primary  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  

c i rcu i ts   wh ich   can   use  as much as 600 g a l l o n s   p e r   t o n   o f   o r e .   I n   t h e  

g r i n d i  ng c i   r u i  t the  water i s  used t o   f a c i  1 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  feed, f ro th   des t roy ing   spray ,  pump 

g land  water ,   f loor   washing  and  reagent   so lu t ion  addi t ion.  

M i  ne water   cons is ts  o f  p i t   r u n - o f f  , ground  water seepage and 

d r i  1 l i n g  water. A1 

pumped i n t o   t h e  01 d 

t a i  1 i ngs pond. 

1 the  m 

s t  ream 

i s  ine  water ,   approx imate ly  500 000 I.G,P.D, 
bed o f   Fa ro  Creek  and  discharges i n t o   t h e  

The en t i re   m ine-mi l  1 s i t e   s i t u a t e d  on t h e   s i d e   o f  a h i 1  1 dra ins  

i n   t h e   g e n e r a l   d i r e c t i o n   o f  Rose Creek. However, most o f   t h e  

contaminated  surface  drainage i s   c o l l e c t e d  and d i v e r t e d   t o   t h e   t a i l i n g s  

pond  system fo r   t rea tment .  

All of   the   p rev ious ly   ment ioned  wastewater   s t reams  f low  in to  a 
d u a l   t a i l i n g s  pond  system, 175 acres i n  area,   wi th  an es t ima ted   re ten t i on  

p e r i o d  o f  30 days. The supernatant i s  d i s c h a r g e d   a t  an approx imate  ra te 

o f  5 380 000 I.G.P.D. i n t o  Rose  Creek.  Approximately 860 000 I.G.P.D. o f  

seepage water   escapes  through  the  toe  o f   the  ta i l ings  pond dam i n t o  Rose 

Creek. 
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w 4 SAMPLING AND ANALYTICAL METHODS 

4.1  Sampl i ng Program 

Time p ropor t i ona l  8 hour  composite samp 

were c o l   l e c t e d   a t   t h e   f o l l o w i n g   p o i n t s :  

1. T a i l i n g s  pond  decant 

2. T a i l i n g s  pond seepage 

l e s  and  grab samp 1 es 

The sampl i n g   p o i n t   l o c a t i o n s   a r e   i l l u s t r a t e d  i n  F igu re  3. 

Eight  hour  composite  samples  were  col lected  once  per day f o r  
th ree   consecut ive  days. A1 i q u o t s  were c o l l e c t e d   h o u r l y  and s t o r e d   i n  30 

ga l lon   po lye thy lene  conta iners .  One s e t   o f   g r a b  samples was a l so  

c o l  1 ected. 

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 div is ion.   Composi te  samples  for   chemical   analysis 

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

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

chemical   analysis  were  preserved  according  to  the  Envi   ronmental  

Protect ion  Serv ice,   Pac i f ic   Region,   Sampl ing Handbook (1976)  as 

i l l u s t r a t e d   i n   T a b l e  1. A1 1 samples  were rece ived by the  Environmental 
P r o t e c t i o n   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 h o u r s   o f   c o l l e c t i o n .  

4.2 Anal v 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 (21 ,  t h e   f o l l o w i n g   n o t e s   a r e  added. 

4.2.1 Bioassay  Determinat ion  (56  hour  LC5d. The s t a t i c   f i s h  

bioassay  gives an approx ima te   va lue   o f   t he   b io log i ca l   t ox i c i t y  of an 

e f f l u e n t .  It i s  de f 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 

l 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 group o f   t e s t  

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

AS OUTLINED I N  THE E.P.S. SAMPLING HANDBOOK (1976) 

~ ~~ ~~ 

Parameter 
~ ~~ 

Type o f  Conta iner   Preserva t ion  

LCso (96 hour) 

To ta l   Arsen ic  

5 ga l   l on   Po lye thy lene  none 

j e r r y  cans 

500 m l  wide  mouth none 

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

Tota l   Meta ls  100 m l  wide  mouth a c i   d i  f i ed w i t h  

(Cu, Cd, Fe, N i ,  Pb, & 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 m l  w i  de mouth ac i   d i  f i ed w i  t h  

Polyethy l  ene b o t t l e  HN03 t o  ph 1.5 

D i  ssol  ved  Metals 100 m l  wide  mouth f i 1 t e r e d  and 

(Cu, Cd, Fe, N i ,  Pb & Zn) Polyethy l  ene 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  wide  mouth none 
Po lye thy l  ene b o t t l e  



- 11 - 

W The s t a t i c   b i o a s s a y   t e s t   c o n s i s t e d   o f  a s e r i e s   o f  30 l i t r e ,  

a l l - g l a s s   t e s t   v e s s e l s   c o n t a i n i n g   d i f f e r e n t  sample d i l u t i o n s .  The t e s t  

vessels  were  p laced  into a cont ro l led   env i ronment  room where  the 
temperature was m a i n t a i n e d   a t  13 degrees - + 1°C and the   photo   per iod  was 

l i m i t e d   t o  16  hours f o r  each 24 hour day. The samples  were cont inuously  

aerated  throughout  the 96 h o u r   t e s t   p e r i o d   w i t h   o i l - f e e  compressed a i r .  

E igh t   t o   t en   underyear l  i ng  Rainbow T r o u t  (Salmo  gai  rdneri  were  placed i n  

each tes t   vesse l .  The f i s h  - 1 oadi ng d e n s i t y   i n  each t e s t   v e s s e l   d i d   n o t  

exceed 0.60 grams o f   f i s h   p e r  1 i t r e  of tes t   water .  The f i s h   m o r t a l i t y  

versus sample d i l u t i o n   f o r  each t e s t   v e s s e l  was p l o t t e d  on  a graph  and a 

96 hour LC50 was establ ished. 

4.2.2 Tota l   Meta ls  (Cd, Cu, Fey N i  , Pb and  Zn). The t o t a l  volume  of 

t h e  sample  (approx.  100  ml) was t r a n s f e r r e d   t o  a beaker. The sample 

b o t t l e  was r i n s e d   w i t h  6 m l  h y d r o c h l o r i c   a c i d  and 2 m l  concentrated 

n i t r i c   a c i d   ( a q u a   r e g i a ) .   T h i s   r i n s e   p l u s   d e i o n i z e d   w a t e r   r i n s e s  were 

added t o   t h e  sample i n   t h e  beaker .   Th is   so lu t ion was evapora ted   to  50 m l  
on  a ho t   p la te ,   t hen  made up t o   t h e   o r i g i n a l  volume wi th   de ion ized  water  

i n   t h e   o r i g i n a l  sample b o t t l e .  The samples  were then  analyzed by d i   r e c t  

a s p i r a t i o n  on t h e   J a r r e l l  - Ash 810  Atomic  Absorption  Spectrophotometer 

w i th   background  cor rec t ion   used  fo r  Pb, N i ,  Cd and Zn. The d e t e c t i o n  
l i m i t s   a r e  Cd - 0.01  mg/l , Cu - 0.01 mg/l , Fe - 0.03 mg/l, N i  - 0.05 
mg/l , Pb - 0.1 mg/l  and Zn - 0.01 mg/l . 
4.2.3 Dissolved  Meta ls  (Cd, Cu, Fe, N i  , Pb and  Zn). The 
f i l t e r e d   t h r o u g h  a 45 m i c r o n   f i l t e r  and the  pH was adjusted 

samples 
i n   t h e  f 

we r e  
i e l d  

t o  1.5 wi th  c o n c e n t r a t e d   n i t r i c   a c i d .  The samples  were analyzed by 

d i   r e c t   a s p i   r a t i o n  on t h e   J a r r e l l  - Ash  810  Atomic  Absorption 

Spectrophotometer   for  N i ,  Cu,  Zn,  Cd and Fe. Pb was e x t r a c t e d   i n t o  

methyl i sobutylketone (MIBK) us ing  ammonium p y r r o l  i di  nedi   th iocarbamate 

(APDC) and  sodium d i   th iod iethy lcarbamate (DDC) complexing  agents  buf fered 
w i t h  sodium acetate. The MIBK ext rac t .  was analyzed by a s p i r a t i o n  on  a 

J a r r e l l  - Ash 810  Atomic  Absorption  Spectrophotometer. The d e t e c t i o n  

l i m i t s   a r e  Cd - 0.01  mg/l , Cu - 0.01  mg/l , Fe - 0.03 mg/l , N i  - 0.05 

mg/l , Pb - 0.1  mg/l  and Zn - 0.01 mg/l . w 
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*u 4.2.4 Total   Arsenic  (As).  A 100 m l  a l i q u o t  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 arsen ic   concent ra t ion  was determi  ned  using  the 

Graphite  Furnace  technique  employing a Perk in   E lmer  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  above  aqua r e g i a  

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 lemental   mercury wi th  a s o l u t i o n   o f  

hyd raz ine   su l fa te  and  stannous  chloride. The v o l a t i l i z e d  mercury  vapour 

was passed  through an a b s o r p t i o n   c e l l  and  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 pg/1. 

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   r e t a i n e d  by a GF/C f i  1 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  1 te red   th rough a pre-wei  ghed 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  the   resu l ts   a re   repor ted  as  mg/l . The 

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

4.2.7 Total   Residue (T.R. 1. 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 evapora t i ng   d i sh   a f te r   t he   evapora t i on   o f   t he  sample. 

100 c c   o f   t h e  sample was placed i n  a dr ied  pre-weighed 

evapora t ing   d i  sh and  evaporated a t  90°C. The res idue was then  heated t o  
103°C f o r  one  hour. The d i s h  was cooled,   brought   to   constant   weight   then 

re-weighed. The increase i n  weight  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 mimi num amount 

detectable i s 10 mg i n  a 1 1 i t r e  sample. 
Ir, 
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Is 
4.2.8 pH Determi  nation. pH i s  a measure o f  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 nd i   ca te  i ncreasi   ng 

ac id ic   condi t ions  wi th   decreas ing  numer ica l   va lue.  (pH 7 i s   n e u 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-si 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 un i t s .  
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'ru 
5 RESULTS 

5.1 Composite Samples 

The chemical  analyses  and  bioassay t e s t   r e s u l t s   f o r   t h e  

composite  samples  are  presented i n  Tables 2 and 3. 

5.2 Grab  Samples 

The chemical   analyses  resul ts   for   the  grab  samples  co l lected On 

day 3 are  presented i n  Tab1 e 4. 
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TABLE 2 CYPRUS ANVIL TAILINGS POND SUPERNATANT - COMPOSITE 

SAMPLE  RESULTS 

A. Chemical  Analyses 

Parameter Day 1 Day 2  Day 3 

0.002 

LO.O1 
LO. 01 

0.03 

0.03 

0.91 

0.15 

0.39 

LO. 05 

L0.05 

0.40 

0.37 

1.3 
1.0 

L10 
600 

7.90 

0.005 
LO.O1 
LO. 01 

0.02 

LO. 01 
0.56 

LO. 03 
0.28 

L0.05 

L0.05 

0.21 

LO. 1 
0.95 

0.67 

L10 
620 

7.90 

0.005 

10.01 
10.01 
0.04 

10.01 
2.3 

0.04 
0.39 

10.05 

LO .05 

0.50 

0.19 

1.1 
0.80 
10 
620 

8.00 

B. T o x i c i t v   D e t e r m i n a t i o n  

Day 1 Day  3 
LCso (96  hour)   61 % non-toxi  c 

W 
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W TABLE 3 CYPRUS ANVIL TAILINGS POND SEEPAGE - COMPOSITE 

SAMPLE  RESULTS 

A. Chemical  Analyses 

Parameter Day 1 Day 2 Day 3 

0.002 

LO.01 

LO. 01 

0.02 

0.02 

1.1 
0.13 

0.20 

LO. 05 
LO. 05 

LO. 1 

LO. 09 

0.24 

0.29" 

L10 
750 

7.40 

0.007 

LO.O1 

LO.01 

0.02 

0.02 

2.9 
0.14 

0.28 

LO. 05 
LO .05 

LO. 1 
0.14* 

0.45 

0.34 

L10 
740 

7.70 

LO. 001 

LO.O1 

LO.01 

0.01 

LO.01 
1.6 
0.04 

0.28 

LO. 05 
LO .05 

LO. 1 
LO. 02 

0.23 

0.29* 

L10 
770 

7.60 

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

Day 1 Day 3 

LC50 (96 hour)   non- tox i  c non- t o x i  c 

* t h e   d i  ssol ved r e s u 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 ,   p o s s i b l y  due t o  

contami  nation. 
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TABLE 4 CYPRUS ANVIL GRAB SAMPLE  RESULTS 

(Day 3 on ly ,  1430 hours) 

Parameter Tai  1 i ngs  Pond 

Supernatant 

Tai  1 i ngs  Pond 

Seepage 

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

T.R. mg/l 

PH 

LO. 001 
0.02 

LO.01 
LO. 02 

LO.01 
0.61 
0.11 
0.28 

LO. 05 
LO. 05 

0.18 
0.17 
0.99 
0.92 

L10 

630 
7.95 

LO.OO1 
10.01 
LO .01 
10.01 
10.01 

0.77 
0.07 
0.20 

LO. 05 
LO .05 

0.16 
10.03 

0.17 
0.28* 

110 
770 
7.60 

* t h e   d i   s s o l v e d   r e s u 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 ,   p o s s i b l y  due t o  

contaminat ion.  

V 
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W 6 DISCUSSION 

A compar ison  be tween  the   e f f luen t   mon i to r ing   resu l ts  and the  

federa l   gu i   de l  i nes i s presented i n  Tables 5 and 6. 

The b ioassay   resu l t s  show t h a t   t h e   t a i l i n g s  pond  supernatant 

was a c u t e l y   t o x i c  on day 1 and t h a t   t h e   t a i l i n g s  pond  seepage was 

non-toxic on bo th  days. A1 though a d i s c u s s i o n   o f   c a u s e s   o f   t o x i c i t y   i s  

beyond the  scope o f   t h i s   r e p o r t   t h e r e   a r e   t h r e e   l i k e l y   t o x i c  agents. 

S ince  the m i  11  uses  sodi um cyanide i n  t h e   f l o t a t i o n   c i r c u i t ,   c y a n i  de 

l e v e l s   c o u l d   a c c o u n t   f o r   t h e   t o x i c i t y .   C y a n i d e   i s   r e p o r t e d   t o   b e   t o x i c  

a t   l e v e l s  as 1 ow as 0.05 mg/ l  ( 3 ) .  Unfor tunate ly ,  samples c o l l e c t e d   f o r  

cyanide  determi  nat ion  contained  substances  which  interferred wi th  the  

analysis.  However, data  submit ted by t h e  company i n  1977 shows t h a t   t h e  

to ta l   cyan ide  1 eve1 s ranged  from 0.001 t o  0.19 mg/l . A rev iew   o f   t he  

a n l y t i   c a l   d a t a   o b t a i n e d  shows t h a t   t h e   d i   s s o l v e d   l e a d  and z i n c   l e v e l s  

were g rea tes t  on  day 1 (0.37 mg/l  and 1.0 mg/ l   respec t ive ly ) .  It i s   w e l l  

documented i n   t h e  1 i t e r a t u r e   t h a t   d i   s s o l v e d   l e a d  as 1 ow as 0.1 mg/l  and 

d isso lved  z inc   as   low as 0.01 mg / l   a re   acu te l y   t ox i c   t o   f i sh  ( 3 ) .  

The o v e r a l l  xompl i ance summary  shows t h a t   t h e   t a i l  i ngs  pond 

seepage was i n  compliance wi th a1 1 parameters on a1 1 th ree  days. 

However, not ing  the  composi te  sample r e s u l t s ,   t h e   t a i l i n g s  pond 
supernatant was o u t  o f  compliance wi th the   lead   requ i rement  on  days 1 and 
3 and w i th   the   z inc   requ i rement  on days 1, 2 and 3. F u r t h e r   t h e   t a i l i n g s  

pond  supernatant was o u t  of compliance wi th  t h e   t o x i c i t y   r e q u i r e m e n t  on 

day 1. 
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TABLE 5 COMPARISON OF TAILINGS POND SUPERNATANT  RESULTS 

WITH FEDERAL  GUIDELINES 

A. Composite  Samples 

Gui de l  i ne 

Parameter  Requi  rement Day 1 Day 2 Day 3 

As ( T I  mg/l 

Cu (T)  mg/l 
Pb (T)  mg/l 
N i  (T )  mg/l 

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

PH 
LC ( % )  

50 

0.75 

0.45 

0.30 

0.75 

0.75 

37.50 
5.5 minimum 

100 

0.002 

0.03 

0.40 

LO. 05 

1.3 

L10 
7.90 

61 

0.005 0.005 

0.02 0.04 

0.21 0.50 

LO. 05 LO .05 

0.95 1.1 
L10 10 

7.90  8.00 
- non- 

t o x i c  

B. Grab  Samples 

Gui d e l i  ne 

Parameter  Requirement Day 3 

As ( T I  mg/l 
Cu (T)  mg/ l  

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

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

PH 

1 .oo 
0.60 

0.40 

1 .oo 
1 .oo 

50 .O 

5.0 minimum 

LO. 001 

0.02 

0.18 

10.05 

0.99 

110 

7.95 
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TABLE 6 COMPARISON OF TAILINGS POND SEEPAGE RESULTS WITH 

FEDERAL GUIDELINES 

A. Composite Samples 

Gui  del i ne 

Parameter  Requirement Day 1 Day 2 Day 3 

As (T)  mg/l  

Cu ( T I  mg/l 

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

Zn (T)  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 

0.002 

0.02 

LO.01 
LO. 05 

0.24 

L10 
7.40 

non- 
t o x i  c 

0.007 LO. 001 
0.02 0.01 
LO.01 LO.01 
LO. 05 LO. 05 

0.45 0.23 

L10 L10 
7.70 7.60 
- non- 

t o x i  c 

B. Grab  Samoles 

Gui del  i ne 

Parameter  Requirement Day 3 

As (T) 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 

1.00 
0.60 
0.40 
1.00 
1.00 

50,O 

5,O minimum 

LO.001 
LO .01 
0.16 

LO. 05 

0.17 

L10 
7.60 
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