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ABSTRACT 

P r i o r   t o   t h i s   s t u d y   o n l y   l i m i t e d   i n f o r m a t i o n  was a v a i l a b l e  

rega rd ing   t he   concen t ra t i ons   o f   heavy   me ta l s ,   chemica l   po l l u tan ts  and 

p i s c i a n   t o x i c i t y   o f  Kamloops s tormwater .   B ioassay  resul ts  show t h a t   t h e  

m a j o r i t y   o f   t h e   s t o r m  sewers tes ted   were   non - tox i c   t o   j uven i l e   coho  

salmonids  (Oncorhynchus  k isutch).   Storm Sewers No. 8, 18 and 38 were 
i n t e r m i t t e n t l y   t o x i c .   M e t a l  and o t h e r   t o x i c   c h e m i c a l   c o n c e n t r a t i o n s   o f  

Storm Sewer No. 8 were s i g n i f i c a n t l y   h i g h e r   t h a n   t h e   o t h e r s .  

The r e s u l t s   o f   t h i s   s t u d y  will prov ide  some o f   t h e   i n f o r m a t i o n  

requ i red   in   the   deve lopment   o f   adequate   s tandards   and/or   gu ide1  ines   fo r  

e n v i r o n m e n t a l   c o n t r o l s   a p p l i c a b l e   t o   m u n i c i p a l   w a s t e w a t e r   q u a l i t y .  
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1. INTRODUCTION 

Dur ing  1971  and  1972 Environment Canada conducted a number o f  

s p e c i f i c   w a s t e w a t e r   c h a r a c t e r i s t i c s   o f   d i s c h a r g e   f r o m   t h e   G r e a t e r  

Vancouver Sewage t r e a t m e n t   p l a n t s  and  major  sewers. The s tudy  was 

under taken   t o   p rov ide   base l i ne   da ta   requ i red   t o   ass i s t   Env i ronmen t  

Canada i n   t h e  development o f   r e a s o n a b l e  and a t t a i n a b l e   s t a n d a r d s   o r  

g u i d e l i n e s   w i t h   r e s p e c t   t o   d o m e s t i c  and municipal   wastes.  

To supp lement   the   in fo rmat ion   co l lec ted   in   the   Vancouver   a rea ,  

a s tudy  on t h e  Kamloops area was conducted   dur ing   the  1 a s t  ha1 f o f  

1973. As w i t h   t h e  Vancouver  study,  the  Kamloops  study i s   e s s e n t i a l l y  

an   ex tens ive   sampl ing   and  tes t ing   p rogram  to  document e x i s t i n g   c h a r a c t e r -  

i s t i c s  of 1 oca1  storm  sewers. A t o t a l  of e l e v e n   e f f l u e n t   q u a l i t y   p a r a m e t e r s  

were  measured inc lud ing   heavy   meta ls  BOD, COD, s o l i d s ,  pH, temperature 
and t o x i   c i  ty . 
2. STUDY AREA 

D u r i n g   t h e   t i m e   o f   t h i s   s u r v e y   t h e  City o f  Kamloops  had a popula- 
t i o n   o f   a p p r o x i m a t e l y  55,000 people. 

A t o t a l   o f  45 s to rm  sewer   ou t fa l l s   were   l oca ted .   I n   t he   Sou th  

Kamloops a r e a   s t o r m   s e w e r s   s e r v i c e   b o t h   i n d u s t r i a l  and r e s i d e n t i a l   a r e a s ;  

i n   t h e   N o r t h  Kamloops a r e a   s t o r m   s e w e r s   s e r v i c e   p r i m a r i l y   r e s i d e n t i a l  
areas. As f a r  as could  be  determined,   s tormwater   d ischarges  cons is ted 

o f   yard   d ra inage and s t r e e t   r u n o f f .   I n f o r m a t i o n  on   connect ions   to  

s to rm sewers was n o t   a v a i l a b l e   a t   t h e   t i m e   o f   t h e   s t u d y .  All s t o m a t e r  
d i s c h a r g e s   a r e   e i t h e r   t o   t h e  Thompson o r   N o r t h  Thompson R ivers .  

It was n o t   p o s s i b l e   t o  sample a l l   s t o r m  sewers  because  f lows 
ceased dur ing   d ry   weather .  
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FIGURE I LOCATION OF SAMPLE  STATIONS 
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TABLE 1 Storm  Sewer Sampl i ng  Stations 

Sample Station  Description* 
2 Beside t ra i le r   cour t  i n  Mission Flats Road. 

Discharge i s  primarily from residential   area.  
Continuously  flowing. 

8 

14  

16 

18 

6 Same general  location as Hasler's Ready Mix. 
Discharge i s  primarily  runoff from residential and possibly 
includes  industrial  yard  drainage. 
Usually f lowing .  
Foot of MacKintosh Street .  
Discharge' primarily  runoff from residential   areas.  
Occasionally  flowing. 
Foot of 8th  Street a t  Thompson River. 
Discharge i s  primarily runoff from residential  areas. 
Occasionally  flowing. 
Same general  location  as  the  veterinary  clinic. 
Discharge primarily runoff from residential  areas. 
Occasionally  flowing. 
Foot of 13th Avenue beside  water  intake  plant. 
Discharge and runoff from bo th  residential  and commercial areas. 
Continuously  flowing. 

23 

29 

38 

45 

West of new bridge. 
Discharge primarily  runoff from residential   areas.  
Continuously  flowing. 

Foot of  Kenora Street .  
Discharge i s  primarily  runoff from residential   area.  
Occasionally f lowing .  

Foot of Sidney Street .  
Discharqe i s  runoff from residential  and commercial areas. 
Usually  flowing. 

Foot of Kingston Street .  
Discharge is  primarily  runoff from residential  areas and 
includes some runoff from  commercial areas. 
Occasional 1 y f 1 owing. 

Note: Due t o  v a r i a b i l i t y  i n  weather conditions which affected flows of storm 
sewers, flow volumes  were not  estimated. 

* Information from personal communication w i t h  City of  Kamloops, Engineering 
Department. 
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, 
3. MATERIALS and 

The 1973 p r e l  

stormwater  d ischarges 

November 6. 

METHODS 

i m i n a r y   e f f l u e n t   q u a l i t y   s u r v e y  o f  t h e  Kam 

was c a r r i e d   o u t   d u r i n g   t h e   p e r i o d   J u l y  31 

1 oops 
- 

3.1  Sample S t a t i o n s  

The des ignated   s tudy   a rea   inc luded  the   mon i to r ing   o f   10   s to rm 

sewer o u t f a l l s .  The l o c a t i o n s   o f   t h e   s a m p l i n g   s i t e s   a r e   i l l u s t r a t e d  

i n   F i g u r e  1,  and  described i n  Table  1.  

3.2 Sampling  Program 

Because o f  t h e   v a r i a b i l i t y   o f  sewage, and s t o r w a t e r   c h a r a c t e r i s t i c s ,  

i r r e g u l a r   s a m p l i n g   d a t e s  and  t imes  were  scheduled i n  a t t e m p t s   t o   o b t a i n  

more r e p r e s e n t a t i v e   r e s u l t s .  All sampling  procedures  and  techniques 

were  as  prescr ibed  by  "Standard  Methods" ,   13th  Edi t ion.  A1 1 samples 

co l lected  were  grab  samples  and  were  co l   lec ted  over  a p e r i o d   o f   a p p r o x i -  

mate ly  10  minutes. 

I n   s p i t e   o f   t h e  1 i m i t a t i o n s   i n h e r e n t   i n   s u c h  a b r i e f   s a m p l i n g  
program, the   da ta  does p r o v i d e  some measure o f   t h e   c o n c e n t r a t i o n s   o f  

contaminants and t o x i   c i  ty 1 eve1 s t o  be  expected. 

3.3 Notes  on A n a l y t i c a l  Methods 

The f o l l o w i n g   n o t e s   a r e  added f o r   c l a r i f i c a t i o n   o f  methods 

o u t l i n e d   i n   S t a n d a r d  Methods, 1 3 t h   E d i t i o n .  

3.3.1  Metals. Samples fo r   me ta l   ana lyses  may b e   c l a s s i f i e d   u n d e r   f o u r  

d i s t i n c t   c a t e g o r i e s ,   n a m e l y   d i s s o l  ved,  suspended, t o t a l  and e x t r a c t a b l e  
meta ls .  The m e t a l   r e s u l t s   r e p o r t e d   i n   t h i s   s t u d y   a r e   d i s s o l v e d  and 

ex t rac tab le .   D isso lved   me ta l s   a re  known t o  b e   r e s p o n s i b l e   f o r  much o f   t h e  
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t o x i c i t y  o f  w a s t e w a t e r   t o   f i s h  (McKee & Wol f ,   1963)   wh i le   ex t rac tab le  

metals  are more o f  a p o t e n t i a l   t h r e a t   t o   t h e   f i s h e r y   r e s o u r c e s  and t h e r e f o r e  
must  be c o n t r o l l e d   v e r y   c a r e f u l l y .  

For   the  measurement o f   t h e   d i s s o l v e d   p o r t i o n   o f   m e t a l s ,   e a c h  

sample  upon c o l l e c t i o n  was a c i d i f i e d   w i t h   n i t r i c   a c i d   t o  pH 5 .  Since 

proper  equipment was n o t   a v a i l a b l e   f o r   f i e l d   f i l t r a t i o n   t h e  sample was 

f i l t e r e d  upon a r r i v a l   i n   t h e  Vancouver  Laboratory  and was f u r t h e r   a c i d i f i e d  

t o  pH 1.5 w i t h   c o n c e n t r a t e d   n i t r i c   a c i d .  

For  the  measurement o f   t h e   e x t r a c t a b l e   p o r t i o n   o f   m e t a l s ,  
each  sample was a c i d i f i e d   d i r e c t l y   i n   t h e   f i e l d   w i t h   c o n c e n t r a t e d   n i t r i c  

a c i d  down t o  a pH o f  1.5. 

Method: The f o l l o w i n g   t a b l e   g i v e s   d e t a i l e d   i n f o r m a t i o n  on the  

l a b o r a t o r y   p r o c e d u r e   u s e d   f o r   s p e c i f i c   m e t a l s   a n a l y s i s .  All meta l   ana lys i s  

were c a r r i e d   o u t   w i t h  a J a r r e l l - A s h  Model  82-800 a tomic   absorp t ion  
spectrophotometer.  

TABLE 2: INSTRUMENT PARAMETERS 

Me t a l  Method  Primary Band Back  Ground Band Oxidant  

Pass Correc ti on  Pass Fue 1 

Pb AA,APDC- 21 70A 1 OA 2204  (Pb) 1 OA C2H2/ai r 
M I B K  

Zn AA 21 39A 1 OA Continuous 1 OA C2H2/ai r 

Cd AA 2 2 88A 1 OA Continuous 1 OA C2H2/ai r 

cu AA 3247A 1 OA - - C2H2/a i r 

C r  AE 425414 0.5A 4254A 0.5A . C2H2/N20 

N i  AA 2 320A 2A 231 6A 2A C2H2/ai r 
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Res u l   t s  

The symbol N/A i n d i c a t e d   t h a t   t h e   s p e c i f i c   m e t a l  was no t   de tec ted .  The 

1 i m i t s   i n d i c a t e d   b e l o w   a r e   n o t   n e c e s s a r i l y   d e t e c t i o n  1 i m i t s   b u t   a r e   l e v e l s  

wh ich   a re   mean ing fu l l y   de te rm ined   w i th   d i rec t   asp i ra t i on  and  background 

co r rec t i on   t echn iques .  The l i m i t s   a r e   i n   m i c r o g r a m s / m l  and a p p l y   t o  
f resh  water  samples  only.  

cu - 0.01 
C r  - 0.02 
Cd - 0.01 

The f o l l o w i n g   t a b l e   g i v e s  some i n d i c a t i o n   o f  how w e l l  a metal  sample 

can  be p rese rved   a t   va r ious  pH values. 

TABLE 3: Concent ra t ion   o f   Ions   in   So lu t ion   Versus  pH* 
(measured 24 hours a f t e r   p r e p a r a t i o n   o f   s o l u t i o n s )  

E lement   Concentrat ion  Concentrat ion  o f   ions i n   t h e  range  0.2 
p r e s e n t   i n i t i a l l y /  t o  1 ug  ml-1 i n   s o l u t i o n  measured a t  
ug ml-1 var ious pH values 24 h o u r s   a f t e r   p r e -  

p a r a t i o n   o f   s o l u t i o n s  

Pb - 0.1 ( e x t r a c t i o n  0.02) 
Zn - 0.01 
N i  - 0.1 

Pb 1 .o 
Cr 1 .o 
cu 1 .o 
N i  1 .o 
Zn 0.50 
Cd 0.20 

pH 1.5 3.5 5.0  6.5 8.0 9.5  11.0  12.0 

1.0 1.0 ND ND ND ND  ND ND 
1.0 1.0 0.25 0.15 0.15 0.20  0.20  0.20 
1 .O 1.0 0.95 0.45 0.15 ND  ND  ND 
1.0 1.0 1.0 0.90 0.75 0.05 ND ND 
0.50 0.50 0.50 0.45 0.25 ND  ND 0.25 
0.20 0.20 0.20 0.20 0.06 0.06 

3.3.2  Phenols.  Phenols  are  defined as h y d r o x y   d e r i v a t i v e s   o f  

aromat ic  compounds. The 4 a m i n o a n t i p y r i n e   t e s t   c u r r e n t l y  used t o  

quan t i t a te   pheno ls ,  measures on ly   those  pheno ls   wh ich   reac t   w i th   the  

r e a g e n t   r e a d i l y  and w h i c h   a r e   i n i t i a l l y   c o - d i s t i l l a b l e   w i t h   w a t e r .  

Method: The sample i s   c o - d i s t i l l e d   w i t h   w a t e r  and the  

d i s t i l l a t e   r e a c t s   w i t h  4 a m i n o a n t i p y r i n e   a t  pH o f  10 i n   t h e   p r e s e n c e  

o f   po tass ium  fe r r i cyan ide .   Th i s   f o rms  a y e l l o w   o r   o r a n g e   a n t i p y r i n e  dye. 

This  dye i s   e x t r a c t e d   i n t o   c h l o r o f o r m  and i t s  absorbance i s  measured a t  

460 mu. It should be n o t e d   t h a t   t h i s  method o f   a n a l y s i s  does n o t  measure 

*Analyst,  March,  1973,  Vol.  98 
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a l l  forms o f  phenols  and  only  g ives an i n d i c a t i o n   o f   t h e  amount o f  phenols 

p r e s e n t   i n   t h e  sample. 

Resul ts :  The r e s u l t   i s   r e p o r t e d   i n   m g / l   o f   p h e n o l   o r   p h e n o l  

e q u i v a l e n t s   p r e s e n t   i n   t h e  sample. 

Detect ion  L imi t :   0 .015  mg/ l   phenol   (measured  for   phenol  

i t s e l f ) .   R e s u l t s   a r e   r e p o r t e d   a s   " l e s s   t h a n "  (<) when i t  appeared 

as i f  some phenols   were  present   but   the  concentrat ion was below  the 

l eve l   f o r   wh ich   mean ing fu l   va lues   cou ld   be   t aken   bu t  was above the  
d e t e c t i o n  1 imit. N/D i nd i ca tes   t ha t   pheno ls   were   no t   de tec ted .  

3.3.3 Petroleum  Ether  Extractable  Substances 

L a r g e   q u a n t i t i e s   o f   p e t r o l e u m   e t h e r   e x t r a c t a b l e s   a r e   f o u n d  

i n  wastes  f rom  pack ing  p lants ,   s laughter   houses,   render ing  p lants ,  

r e f i n e r i e s ,   c o t t o n  s e e d   p r o c e s s i n g   p l a n t s ,   t e x t i l e   m i l l s ,  milk 
processing  plants  and  chemical   works.  

Petroleum o i l  may be found in   water   wherever   an  agency i s  

engaged i n   p r o d u c t i o n ,   t r a n s p o r t a t i o n ,   o i l   l o a d i n g   p o i n t s ,   r e f i n e r i e s ,  

c i v i c  dumps, salvage dumps, garages  and  indust r ies.  

Method: The a c i d i f i e d  sample i s   f i l t e r e d  and the   res idue  

dr ied .   Us ing  a S o x l e t   E x t r a c t o r ,   t h e   e t h e r   e x t r a c t a b l e   p o r t i o n   i s  

removed  by  cont inuous  extract ion.  

Resu l t s :   Exp ressed   as   mg / l i   t r e   pe t ro leum  e the r   ex t rac tab le  

o i l .  

D e t e c t i o n   L i m i t :  5 mg/ l .  

3.3.4 Cyanide.  Cyanide (CN) o c c u r s   i n   e f f l u e n t s   f r o m  gas works 

and  coke  ovens;  from  scrubbing o f  gases a t   s e a l   p l a n t s ;   f r o m   m e t a l  

c l e a n i n g   a n d   e l e c t r o p l a t i n g   p r o c e s s e s ;  and  f rom  chemical   indust r ies.  

I f  p r e s e n t   i n   w a t e r ,  i t  i s   u s u a l l y   i n   t h e   f o r m  o f  hydrogen  cyanide 
(HCN) a t  lower  pH's. 

Method: The sample c o n t a i n i n g   c o n c e n t r a t e d   s u l f u r i c   a c i d  

and a c a t a l y s t  i s  r e f l u x e d  and d i s t i l l e d .  The simple  and  complex 

cyan ides   a re   conver ted   in to  HCN gas,  which i s  bubbled  through a 
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sodium  hydroxide (NaOH) s o l u t i o n .  The r e s u l t a n t   s o d i u m   c y a n i d e   i s  

c h l o r i n a t e d   w i t h   c h l o r a m i n e  T and r e a c t e d   w i t h  a s o l u t i o n   o f   p y r i d i n e -  

pyrozo lone  to   fo rm a blue  complex  dye.  This i s  measured c o l o r i m e t r i c a l l y .  

Resul ts:   Reported i n  m g / l i   t r e  CN. 

D e t e c t i o n   L i m i t :  0.006 mg/l CN. 

3.3.5 Residue  Analysis.  (a)  Total  Residue  (TR) 

The t e r m   " 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  
t h e   v e s s e l   a f t e r   e v a p o r a t i o n   o f   a l l   w a t e r .  All natura l   waters   have some 

r e s i d u e   l e f t   a f t e r   e v a p o r a t i o n  and  any e f f l u e n t   d i s c h a r g e d   i n t o  a 

s t r e a m   o r   l a k e  will l i k e l y  change t h i s   n a t u r a l   t o t a l   r e s i d u e   c o n t e n t .  
T o t a l   r e s i d u e   i n c l u d e s   a l l   i n o r g a n i c   s a l t s ,   o r g a n i c   s u b s t a n c e s   n o t  

v o l a t i  1 i z e d   a t  103OC, and  suspended mat te r .  

Method:  100 m l s  o f  sample are   p laced in a pre-weighed 

evapora t i ng   d i sh  and t h e  sample i s  evapora ted   t o   d ryness   a t  90°C. The 

temperature i s   t h e n   i n c r e a s e d   t o  103'C f o r  2 hours  and  the  d ish i s  

des icca ted  and weighed. The i n c r e a s e   i n   w e i g h t  i s  used t o   c a l c u l a t e  
t h e   t o t a l   r e s i d u e .  

Results:  Expressed i n  mg/l i t r e .  

D e t e c t i o n   L i m i t :  2.5 mg/l  per  100 m l  sample. 

(b )   Non-F i l te rab le   Res idue (NFR) 

NFR i s   t h a t   p o r t i o n  8 f  t h e   t o t a l   r e s i d u e   r e t a i n e d   b y  a s p e c i f i c  

f i l t e r .  The f i l t e r   t y p e  and s i ze   mus t   be   spec i f i ed .   Non- f i l t e rab le  

res idue i s  a1 so ca l led  "suspended  mat ter" .  

Method:  Samples w i t h   h i g h  NFR values  are f i  

a pre-weighed  buchner  funnel ,   containing a CF/C paper. 
d r i e d   a t  103OC and  re-weighed. The i n c r e a s e   i n   w e i g h t  

t h e  NFR va lue i n  mg/l i t r e .  Samples w i t h   l o w  NFR values 

1 te red   t h rough  

The funne l  i s  
i s  used t o   c a l c u l a t e  

a r e   r u n   f o r   t o t a l  

r e s i d u e   a n d   f i l t e r a b l e   r e s i d u e .  The d i f f e r e n c e   i s   t a k e n   t o  be  the NFR value. 

Res u l   t s  : 

D e t e c t i o n   L i m i t :  2.5 mg/ l   per  100 m l  sample. 
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3.3.6 R e s i d u a l   C h l o r i n e .   C h l o r i n e   i s   n o t  a no rma l   cons t i t uen t  

o f   n a t u r a l   w a t e r s .   C h l o r i n e  may be  present i n  w a t e r   a s   f r e e   a v a i l a b l e  

c h l o r i n e   i n   t h e   f o r m   o f   h y p o c h l o r o u s   a c i d   a n d / o r   h y p o c h l o r i t e   i o n ,   o r  

as a ch loramine.   Chlor ine i s  a b a c t e r i c i d a l   a g e n t   u s e d   i n  swimming 

p o o l s ,   d i s i n f e c t i o n   o f   w a t e r  and  wastewater  and i s   a l s o  used t o  

improve  water  qual i ty. 

F r e e   a v a i l a b l e   c h l o r i n e  may a l s o  be found i n   i n d u s t r i a l  

processes  employ ing  b leaching,   e .g.   pu lp  mi l ls .  

Method:  Amperometric t i t r a t i o n  method was used t o  

de te rm ine   ch lo r i ne   res idua ls .   Ch lo r ine  i s  t i t r a t e d   i n   t h e  presence 

o f  p o t a s s i u m   i o d i d e   i n   t h e  pH range o f  3.5 - 4.5. The proper  pH 

range was c a r e f u l l y   m a i n t a i n e d   t o   e l i m i n a t e   i n t e r f e r e n c e s .  The ins t rument  

used was a Wal l a c e  & T ie rnan  Amperomet r ic   T i t ra to r   Ser ies  A - 790013. 

Results:  Expressed  as  mg/l i t r e  C1. 

Detec t ion  Limit: 0.02 mg/l.  

3.3.7  Bioassay. The b ioassay   tes t   employed  by  E.P.S. g ives  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   t o   s a l m o n i d s .  

B ioassays  are  usefu l  i n   d e t e r m i n i n g   t h e   h a r m f u l   e f f e c t s   o f   p e s t i c i d e s ,  

c l e a n i n g   a g e n t s ,   o i l   d i s p e r s a n t s ,   e f f l u e n t s ,   o r   a n y   d e l e t e r i o u s   s u b s t a n c e .  

B ioassay   resu l ts   a re   no t   abso l   U te  Val  ues. The r e s u l t s   s h o u l d  

be  viewed as gu ides   on ly  and a r e   s u b j e c t   t o   w a t e r   t e m p e r a t u r e ,   t e s t  

concentrat ion,   the  spec ies o f  f i s h ,   s i z e ,  age and c o n d i t i o n   o f   f i s h ,  

as   we l l  as other  parameters a t   t h e   t i m e   o f   t e s t i n g .  

Method: The Bioassays a t   t h e   E n v i r o n m e n t  Canada Labora tory  

i n  West Vancouver a r e   p e r f o r m e d   i n   t w e n t y - t w o   l i t r e   g l a s s   a q u a r i a   u s i n g  

f i v e   t o   t w e n t y   c o h o  f ry  depending  on t h e i r   s i z e .  The aquar ia   a re   p laced  

i n  a constant   temperature  bath and a re   ae ra ted   t h rough   the   n ine ty -s i x  

h o u r   t e s t   p e r i o d .  

I n   t h e   b i o a s s a y   l a b  two d i f f e r e n t   t e s t s   a r e  commonly performed 

-96 h r  LC5o's  and  96 h r   LT50 's .  

96 hour LC50 - Th is   te rm  re fe rs   to   Med ian   Le tha l   Concent ra t ion  
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o r   t h a t   l e v e l   o f  a m e a s u r a b l e   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   the  t ime  per iod  o f   96 

hours. The 5 0 t h   p e r c e n t i l e   i s  meant to   rep resen t   t he   ave rage   o rgan ism.  

The  LC50 c o n s i s t s   o f  a s e r i e s   o f   d i l u t i o n s   w h i c h   a l l o w  a s e m i - l o g   p l o t   o f  

t h e   p e r c e n t   m o r t a l i t y   f o r   e a c h   c o n c e n t r a t i o n .  From t h e   p l o t  i t  i s  determined 
a t  wh ich   concen t ra t i on   t he   50 th   pe rcen t i l e   o rgan ism  wou ld   d ie .  The terms 

96 hour LC50, TL50 and TL, g i ve   t he  same numerical  value,  and  can  be 
used  interchangeably.  

96 hour  LTKQ - T h i s   t e r m   r e f e r s   t o  Median  Lethal  Time o r   t h e  

t i m e   t o   d e a t h   o f   t h e  50 p e r c e n t i l e   o r g a n i s m   i n  a s p e c i f i c   c o n c e n t r a t i o n  

o r   l e v e l   o f  measurab le   le tha l   agent   (used  in te rchangeab ly   w i th  MST, Median 

Surv iva l   T ime) .  The exposure  t ime  must  be  speci f ied,  and, i n   t h i s  case 

i s  96  hours. The LT50 c o n s i s t s  o f  a s i n g l e   c o n c e n t r a t i o n  on  which  f requent  
o b s e r v a t i o n s   o f   m o r t a l i t i e s   a r e  made. A s e m i - l o g   p l o t   o f   t h e   p e r c e n t  
m o r t a l i t i e s   d e t e r m i n e s   t h e   t i m e  t o  d e a t h   o f   t h e   5 0 t h   p e r c e n t i l e   o r g a n i s m .  

F o r   t h e   f o r e g o i n g   t e s t s ,   f i s h   l o a d i n g   d e n s i t y  i s  impor tan t   and 

i t  s h o u l d   b e   n o t e d   t h a t   f o r   h i g h   f i s h   l o a d i n g   d e n s i t i e s   ( i . e .   g r e a t e r  
than  0.5 - 1 .O gm/l ) t h e   t o x i c i t y   o f   t h e  sample may have  been  under- 

est imated.  No fewer   than 5 f i s h  were  used  per   concentrat ion  wi th   10-20 

b e i n g   d e s i r a b l e   t o   a c h i e v e  a s t a t i s t i c a l l y   v a l i d   r e s u l t .  The f i s h   s t o c k  

i s   a c c l i m a t e d   t o   t h e   t e s t   t e m p e r a t u r e  and d i l u t i o n   w a t e r  a t  l e a s t  two 

weeks be fore   be ing   used i n  a bioassay. The tempera ture   dur ing   any   s ing le  

b ioassay i s   n o t   v a r i e d  more than 2 degrees  and i s  m a i n t a i n e d   w i t h i n   t h e  

range o f  7 t o  15   deg rees   cen t ig rade   f o r   su rv i va l   o f   co ld   wa te r   f i sh  
species.  

If a e r a t i o n   i s  used, it i s   k e p t   t o  a minimum t o   r e d u c e   t h e  

v o l a t i z a t i o n   o f   t o x i c a n t s   s u c h   a s   p h e n o l s ,   c h l o r i d e s ,   h y d r o g e n   s u l f i d e  

e t c .  

Resu l ts :   Repor ted   a t  96 h r  TL (used  in te rchangeab ly   w i th  

96  hour  LC50),  threshold,  and/or 96 h r  LT50. For  example: TL,96 - 
32% ( a l s o  96 h r  LC50 = 32%) means t h a t   a t  a c o n c e n t r a t i o n   c o n t a i n i n g  
32% e f f l u e n t ,   t h e  median t e s t   f i s h   w o u l d   d i e   i n  96  hours. 

A r e p o r t e d   t h r e s h o l d   v a l u e   o f  10% means t h a t   a t  a concentra- 

t i o n   c o n t a i n i n g  10% e f f l u e n t ,   n o   t e s t   f i s h   w o u l d   d i e   o v e r   t h e   e x p o s u r e  
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period  of 96 hours. 

I n  a concentration o f  32% eff luent  a 96 hr LTS0 = 60 hrs 
means that  a t  the  specified  concentration (32%) the median o f  the t e s t  
f ish would die i n  60 hours  over a t o t a l   t e s t  period o f  96 hours. 



4 I 3. B I OASSAY DETERM I AAT I OiJS 

TABLES 4 - 13 
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5. Summary o f   R e s u l t s  

R e s u l t s   o f   t h e   b i o a s s a y   d e t e r m i n a t i o n s   i n d i c a t e   t h a t   s e v e r a l  of 
t h e   s t o r m   s e w e r   d i s c h a r g e s   w e r e   p e r i o d i c a l l y   t o x i c   t o   f i s h .  However, concre te  
conclusions  cannot  be  reached due t o   t h e   f e w  numbers of bioassay  samples 

c o l l e c t e d  due t o   t i m e  and f l o w   r e s t r i c t i o n s .  

Several o f   t h e   s t o r m  sewer  discharges showed s igns  o f  c o n t a i n i n g  

h igh  chemical   and  meta l   contaminants .   Par t icu lar ly   s torm  sewer  #18;   Oi ls  - 
153 ppm; COD - 1000 ppm; Cr - 5.0 ppm; Pb - 6.0 ppm. 

6. Observat ions 

F u t u r e   e x t e n s i v e   s t u d i e s   w i t h  more  emphasis  on makeup o f  each 
storm  sewer  f low  are  needed t o   g e t  a more accu ra te   unders tand ing   f o r   t he  

t o x i c i t y  and high  chemical   and  metal   contaminants o f  some o f  the   s to rm 
sewers. 
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