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Memo t o  Roger Ray 
Kaiser  Aluminum & Chemicals Corporation Class  II Inspec t ion ,  

KACC i s  regula ted  by NPDES permit #WA-0 0089-2, i s sued  i n  1975. A new 
permit i s  now being developed. It w i l l  be  based on water q u a l i t y  and 
Best Avai lable  Technology (BAT). 

A Class  I1 inspec t ion  was he ld  a t  CC on  May 6 & 7 ,  1986. The survey 
was conducted by John Bernhardt,  Marc Bef fne r ,  and Don Reif of t h e  
Washington Department of Ecology, Water Qual i ty  Inves t iga t ions  Sec- 
t i o n .  John Schaeffer ,  KACC environmental engineer ,  a ided the  e f f o r t .  
Also p a r t i c i p a t i n g  were Roger Ray and J i m  Prudente,  Ecology Eas te rn  
Regional Off ice.  

e  inspec t ion  o b j e c t i v e s  were: 

- provide da t a  on i s s u e s  about t he  new permit ,  such a s  l i m i t s  on 
s p e c i f i c  p o l l u t a n t s ,  and a  b e s t  management p r a c t i c e s  (BMP) p lan .  

- cha rac t e r i ze  p l an t  ope ra t ion  and t r ea tmen t  e f f i c i ency .  

- review l a b  procedures and sampling methods. 

- conduct acute  t o x i c i t y  screening  b ioas says .  

S i t e  Descr ip t ion  

Located a t  t he  Trentwood complex a r e  bo th  domestic and i n d u s t r i a l  
wastewater t reatment  p l an t s .  The domestic wastewater t reatment  p l a n t  
(DWTP) c o n s i s t s  of a  primary c l a r i f i e r ,  rock t r i c k l i n g  f i l t e r ,  sec- 
ondary c l a r i f i e r ,  and ch lo r ine  d i s i n f e c t i o n .  Sludge is d iges ted  and 
d r i e d  on-s i te  (Figure 2 ) .  The i n d u s t r i a l  wastewater t reatment  (IWT) 
f a c i l i t y  processes  o i l ,  phosphorus, and chromium waste s t reams,  a s  
fo l lows  (Figure 3 ) .  

o Emulsified o i l  waste i s  broken do by acid-heat t reatment .  The 
water po r t ion  flows t o  a  n e u t r a l i z a t i o n  tank f o r  f u r t h e r  t rea tment .  

o  Hexavalent chrome waste is  reduced t o  t h e  t r i v a l e n t  form by acid-  
s u l f u r  dioxide reduct ion .  This r e  waste i s  a l s o  s 
n e u t r a l i z a t i o n  tank. It i s  mixed the  o i l  waste an 
ed phosphate waste. 

o  Lime and polymer a r e  then  ded t o  t he  mixture.  Calchm hy- 
droxide complexes with the  romium and phosphate i ons  t o  form 
s e t t l e a b l e  f l o c .  This s l u  i s  dewatered and hauled t o  a  l o c a l  
l a n d f i l l .  

o  DWTP and IWT e f f l u e n t s  d i scharge  t o  a  4 MGD lagoon. The used 
cool lng water is  added a l s o .  The lagoon discharges 
t h e  Spokane River.  Severa l  o i l  s k i m e r s  on the  lagoon c o l l e c t  
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o i l  r e s i d u a l s  such a s  from s p i l l s ,  con tac t  cool ing  water ,  and 
storm water.  

Sampling l o c a t i o n s  and parameters analyzed a r e  summarized i n  Table 1 
( s ee  appendix). Twenty-four hour composite samples were c o l l e c t e  
both Ecology and CC. Grab samples we e c o l l e c t e d  p e r i o d i c a l l y  a t  
t h e  same loca t ions .  Both KACC and Ecology composite samples were 
s p l i t  f o r  comparative ana lyses .  Ecology samples were placed on i c e  
and shipped t o  Ecology's Manchester Laboratory f o r  ana lyses  of conven- 
t i o n a l  parameters.  P r i o r i t y  p o l l u t a n t  o rgan ic s  samples were analyzed 
by Ana ly t i ca l  Resources, Inc ,  

Acute 96-hour e f f l u e n t  b ioassays  with j u v e n i l e  rainbow t r o u t  (Salmo 
g a i r d n e r i )  were conducted us ing  S t a t e  o Washington t e s t  methods. 
Grab samples were c o l l e c t e d  from t h e  i n d u s t r i a l  and lagoon e f f l u e n t s  
and Spokane River a t  t he  KACC in t ake .  

Bioassays a l s o  were run on t h e  IWT s ludge ,  following procedures i n  
Ecology" " S t a t i c  Acute F ish  Toxic i ty  Tes t"  (WDOE 80-12). The t e s t  i s  
a t o x i c i t y  range-finding t o o l .  Rainbow t r o u t  were placed i n  two s e t s  
of t e s t  chambers, conta in ing  e i t h e r  100 o r  1000 mg/L concent ra t ions  of  
KACC i n d u s t r i a l  s ludge,  f o r  96 hours.  Three r e p l i c a t e s  of 10 f i s h  per  
d i l u t i o n ,  p lus  a c o n t r o l ,  were monitored f o r  m o r t a l i t y  during t h e  
t e s t .  

KACC a n a l y s i s  included in-house and con r a c t  l a b  work. A l l  NPDES 
permit parameters were analyzed a t  t h e i r  on-si te  labora tory .  A labo- 
r a t o r y  review f o r  t hese  procedures was conducted wi th  P e t e r  OQrien,  
Bonnie Guindon, and Kathy Maynard from he KACC lab .  Other t e s t s  
(metals ,  o rganics ,  e t c . )  were analyzed y Amtest Laboratory of S e a t t l e .  

RESULTS 

The composite and grab-sampling da t a  c o l l e c t e d  during the  in spec t ion  
a r e  given i n  Tables 2 & 3 .  These d a t a  e an overview of the  
survey r e s u l t s  and se rve  a s  re ference  f o r  t h e  fol lowing d iscuss ions .  

Flow 

KACC main ta ins  flow meters  t o  measure IWT and DWT e f f l u e n t s  and f i n a l  
lagoon o u t f a l l .  Ins tan taneous  flows a t  t hese  s i t e s ,  

e s t ima te  of the m e t e r s b c c u r a c y  was made. Flows a r e  l i s t e d  i n  
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The a n a l y t i c a l  r e s u l t s  f o r  t he  cu r r en t  WOES permit parameters a r e  
l i s t e d  i n  Table 4 .  Each parameter was measured from a s p e c i f i c  loca- 

ed i n  t h e  t a b l e .  Findings inc lude :  

- a l l  domestic p l an t  parameters were e l l  wi th in  al lowable l i m i t s .  

- i n d u s t r i a l  e f f l u e n t  parameters  were w i t h i n  permit l i m i t s  except 
f o r  t o t a l  chromium, which exceeded t h e  d a i l y  average c r i t e r i o n .  

- pH of the  lagoon o u t f a l l  exceeded t h e  permit ted l i m i t  o  
t h ree  samples. 

With these  except ions ,  t he  p l a n t  showed good compliance with the  ex- 
i s t i n g  permit .  

Metals  

Resu l t s  of me a l s  a n a l y s i s  a r e  sho i n  Table 5. Many parameters were 
e i t h e r  below d e t e c t a b l e  concent ra t ions  o r  a t  r e l a t i v e l y  low l e v e l s .  
The h ighes t  concent ra t ions  of most m e t a l s  were i n  t he  i n d u s t r i a l  
e f f l u e n t  . 
Aluminum was the  most preva len t  metal ,  Although not  included i n  t h e  
cu r r en t  permit ,  aluminum w i l l  be a  l i m i t e d  parameter i n  KACC's new 
permit  (Roger Ray, personal  communication). Proposed l i m i t s  (SAIC, 
1986 )  a r e  14.2 and 28.4 Ibs lday ,  f o r  30- ay average and d a i l y  maxi- 
mums, r e spec t ive ly ,  a s  measured i n  IMC e  f l u e n t .  I n d u s t r i a l  e f f l u e n t  
loading during t h i s  i n spec t ion  was 68.4 bs/day. This i s  nea r ly  f i v e  
t imes the  proposed monthly average c r i t e r i o n .  

the  d a i l y  average load ng l i m i t s  a s  noted previous- 
l y .  Zinc was low from IMC, bu t  hlgher  in  t h e  lagoon o u t f a l l  than i n  
the  r i v e r .  The reason f o r  t h i s  i s  unkno ; one poss ib l e  source ,  
though, is  v i a  con tac t  cool ing water.  

Sludge Metals 

sample of dewatered i n d u s t r i a l  waste s udge was analyzed f o r  meta ls  
by the e x t r a c t i o n  procedure o x i c i t y  t e s t  (EP Tox) ( OE 83-13). Re- 
s u l t s  of the  e i g h t  parameter a n a l y s i s  a r e  l i s t e d  i n  Table 6 .  

g / l ,  approached the  e r  t e r i o n  concent ra t ion  f o r  
angerous waste (5.0 mg I ) .  Recommendations concern- 

ing the  chromium content  of t s (from B r e t t  
B e t t s ,  Ecology; personal  co 
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- content  shou1.d be monitore 

- the  l o c a l  h e a l t h  department shoul-d e n o t i f i e d  of t h e  chromium 
content ,  a s  chrome coul  be of p a r t i c u l a r  i n t e r e s t  t o  them. 

- a r e l a t i v e l y  high percent  of the  t o e a 1  chromium content  (30 per- 
cen t )  appears  t o  be so luble .  I f  t h e  t reatment  process  could be 
a l t e r e d  t o  decrease the  so lub le  f r a c t i o n ,  d i sposa l  problems may 

No t o x i c i t y  was obsewed i n  I sludge. Surv iva l  was 100 percent  f o r  
a l l  t e s t  organisms and the control.. 

V o l a t i l e  and Acid. Base. Neutral  Organics 

Organic parameters  de tec ted  i n  IWT e f f l u e n t  and/or lagoon o u t f a l l  a r e  
l i s t e d  i n  Table 7. Although a number of compounds were i 
a l l  were found a t  r e l a t i v e l y  low concent a t i o n s .  Ambient 
l i s t e d  f o r  s e v e r a l  of the  parameters.  From t h i s  information,  it  ap- 
pears  t h a t  no ind iv idua l  compound was p r e s e n t  i n  s i g n i f i c a n t  amounts 
i n  e i t h e r  waste stream. 

Eff luent  Bioassays 

Bioassay r e s u l t s  a r e  l i s t e d  i n  Table 8. The lagoon o u t f a l l  d id  no t  
cause any f i s h  m o r t a l i t i e s .  However, a 5 percent  i n d u s t r i a l  e f f l u e n t  
sample caused 100 percent  t r o u t  m o r t a l i t y  i n  t he  f i r s t  two hours  of 
the 96-hour t e s t .  Addit ional  t e s t s  r e  run on t h i s  e f f l u e n t  a f t e r  
t he  pH was ad jus ted  from 10.3 t o  8.2.  Again, mor t a l i t y  was complete. 
Since pH did no t  appear t o  be the  major cause  of death,  b ioassays  wi th  
30 percent  and 10 percent  e f f l u e n t  were un. Acute t o x i c i t y  was 
g r e a t l y  reduced a t  t hese  concent ra t ions  l.3 and 0% m o r t a l i t y ,  respec- 
t i v e l y ) .  This  is c e n t  wi th  no tox  c i t y  observed i n  t h e  1 
out f  a l l ,  which was d approximately 3 5 : 1 ,  or  t o  2.9 percen 
e f f l u e n t ,  by Spokane River cool ing water ,  

m o r t a l i t y  occurred with 100 e rcen t  Spokane River water .  
This  r e s u l t  may be due t o  experimental v a r i a b l e s  un re l a t ed  t o  t ox ic i -  
t y ,  o r  perhaps from the  concent ra t ion  of z inc .  The Spokane River has  
higher-than-normal background z inc  concen t r a t ions ,  t o  which n a t i v e  
t r o u t  have adapt  d, bu t  which may adve r se ly  a f f e c t  hatchery f i s h  (Bai- 
l e y  & S a l t e s ,  19 

l e t e  t r o u t  m o r t a l i t y  i KACC IWT e f f l u e n t  may 
m t o x i c i t y .  A co c e n t r a t i o n  of 5.0 mg/L 
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proven l e t h a l  t o  t r o u t  i n  5 minutes of exposure (Resources Agency of 
C a l i f o r n i a ,  1963). Aluminum was p r e s e n t  i n  the  E e f f l u e n t  a t  7.5 
t imes t h i s  amount. Conversely, the  aluminum concent ra t ion  i n  lagoon 
e f f l u e n t  was 100 t imes l e s s ,  and no tox  c i t y  was observed. 

Fur ther  t o x i c i t y  t e s t i n g  is  reco  ended, f o r  t he  fol lowing reasons.  
F i r s t ,  a t o x i c  component has been docum ed. Second, Spokane River  
f lows f requent ly  provide l e s s  than 100: i l u t i o n  wi th  KACC e f f l u e n t ,  
e s p e c i a l l y  during the summer and f a l l  months. Available d i l u t i o n  of 
l e s s  than  100:l i s ,  by i t s e l f ,  s u f f i c i e n t  cause t o  proceed wi th  d e f i n i -  
t i v e  t o x i c i t y  t e s t i n g  (EPA, 1985). In  f a c t ,  the  seven consecut ive day 
low flow predic ted  t o  occ r every t e n  y e a r s  (7410) is  113 c f s  o r  73 
MGD a t  L iber ty  Bridge (Ro Williams, USGS, personal  communication) . 
This  may provide l e s s  than a 3:1 d i l u t i o n .  

Because of the  p o t e n t i a l  f o r  ox ic  impact ,  a d e f i n l t i v e  d a t a  genera- 
t i o n  procedure is  recommended a s  de f ined  by EPA (EPA 1985). This  
process  should involve the fol lowing cons ide ra t ions .  F i r s t ,  24-hour 
composite samples should be gathered on a t  l e a s t  t h r e e  consecut ive 
days, from both EWT an lagoon e f f l u e n t s .  Second, a s u i t e  of a t  l e a s t  
t h r e e  organisms, from two o r  more t r o p h i c  l e v e l s ,  should be t e s t e d  f o r  
both acu te  and chronic  t o x i c i t y  e f f e c t s .  S e r i a l  d i l u t i o n s  should be 
conducted t o  determine the  No Observable E f f e c t s  Level (NOEL). Sample 
chemistry should be included.  Third,  t h e  NOEL should be compared t o  
t h e  Instream Waste Concentrat ion (IWC). NOEL i s  t h e  t h e o r e t i c a l  con- 
c e n t r a t i o n  of e f f l u e n t  i n  the  Spokane RLver a f t e r  complete mixing. 

The IWC must be l e s s  than  o r  equal  t o  t h e  NOEL. I f  so ,  t he  sampling 
program nay be reduced t o  one 24-hour c mposite bioassay,  every 6 
months. This  a n a l y s i s  may inc lude  only t h e  two most s e n s i t i v e  spe- 
c i e s ,  a s  determined from p r i o r  t e s t i n g .  Conversely, i f  the  IWC is  
found t o  be g r e a t e r  than the  NOEL, a t o x i c i t y  reduct ion eva lua t ion  

e implemented t o  a s su re  p r o t e c t i o n  of the aqua t i c  environment 

Temperature 

Temperature is an important f a c t o r  f o r  r o t e c t i o n  of aqua 
the  Spokane River. Trout,  e s p e c i a l l y ,  may e adverse ly  impacted by 
warm temperatures.  S t r e s s  and growth reduc ion  may occur: a 50 per- 
cen t  m o r t a l i t y  is poss ib l e  i f  water t e  u re s  exceed 2 4 ' ~  (Bai ley 
and S a l t e s ,  1982). 

General ly ,  the  maximum 
i l e y  and S a l t e s ,  1982). 

low flow tend t o  occur 
e i t s  g r e a t e s t  impact,  

d i scharge  may inc rease  r i v e r  temperature by more than  0.3 degree 
(Ecology, 1984) . 
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Ca lcu la t ions  were made us ing  7410 flows and a KACC Spokane River in-  
take of 26 MGD. Under these  cond i t i ons ,  r i v e r  temperature w i l l  in- 
c r ease  from 23 t o  2 3 . 3 ' ~  when lagoon e f f l u e n t  i s  23.8'~. A new permit 
l i m i t  of 2 4 ' ~  is  the re fo re  recommended f o r  t h e  f i n a l  o u t f a l l .  Calcu- 
a t i o n s  a r e  sho 

Phosphorus 

T o t a l  phosphorus monitoring should be inc luded  i n  t h e  new permit.  A 
wasteload a l l o c a t i o n  i s  c u r r e n t l y  being developed f o r  t he  upper 
Spokane River.  This information i s  necessary  f o r  a l l  po in t  source 
d ischarges .  Samples should be c o l l e c t e  from the in t ake  and the  
lagoon o u t f a l l ,  and flows measured. This  may r equ i r e  t h e  i n s t a l l a t i o n  
of a d d i t i o n a l  flow meters.  The n e t  KACC phosphorus load can then be 
proper ly  measured. 

Laboratorv Review 

A review of l a b  procedures showed t h a t ,  i n  many in s t ances ,  updated 
techniques should be implemented. The two most obvious a r e a s  were 
BOD and s o l i d s  ana lys i s .  Comments a r e  as follows: 

5 

I f  ch lo r ina t ed  DWTP e f f l u e n t  i s  t e s t e d ,  s a  be dechlor i -  
na ted  with sodium t h i o s u l f a t e  and re-seeded before  ana lys i s .  An ade- 
qua te  microbe populat ion should then be p r e s e n t .  

The sodium t h i o s u l f a t e  s o l u t i o n  should b e  s tandardized f o r  each s e t  of 
BODs ,  and s t o r e d  i n  brown b o t t l e s .  PAO may be s u b s t i  
t h i o s u l f a t e .  

A new ba tch  of d i l u t i o n  water  should be made f o r  each s e t  of BODs ,  and 
i scarded .  Sample pH must be between 6.5 and 8.5. Meter c a l i -  

b r a t i o n  wi th  pH b u f f e r s  7 and 10 a r e  more appropr i a t e  f o r  t y p i c a l  KACC 
e f f l u e n t s  than pH 4 and 7. For d e t a i l s ,  s e e  Standard Methods (APNA- 

-WPCF, 1985) . 

son of Ecology ve r sus  KACC a n a l y s i s  showed TSS va lues  consis-  
t e n t l y  l e s s  from the  CC l ab .  Several  sc repancies  i n  technique,  a s  
noted below, may help.  

The TSS t e s t  should be run us ing  a s approved f l l t e r .  
Several  allowable f i l t e r s  a r e  l i s t e  
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The f u l l  TSS sample a l i q u o t  must be app l i ed  t o  t h e  f i l t e r ,  with none 
remaining i n  the  graduated cy l inder .  A l l  sample should have passed 
through the  f i l t e r  w i th in  5 mjnutes,  o r  t h e  t e s t  shoul 
with a new f i l t e r  and sma l l e r  sample volume. Also, t he  use of a l a rg -  
e r  f i l t e r  than  a Gooch c r u c i b l e  may be more convenient a s  we l l  a s  
accu ra t e  because of l a r g e r  sample volumes. I n  add i t i on ,  d r i e d  samples 
should be re-dried and re-weighed q u a r t e r l y ,  a s  a q u a l i  
check. 

CONCLUSIONS 

Both KACC wastewater t reatment  systems were opera t ing  we l l  a t  t h e  
t ime of the  in spec t ion .  

was out  of compliance f o r  d a i l y  average t o t a l  chromium. 
Lagoon o u t f a l l  pH exceeded the  pe i t  l i m i t  on one of t h r e e  
samples. 

IWT e f f l u e n t  was h ighly  t o x i c  t o  rainbow t r o u t ,  but  no t o x i c i t y  
was observed i n  t he  lagoon o u t f a l l ,  Recommendations f o r  f u r t h e r  
e f f l u e n t  t e s t i n g  were made. 

Aluminum was high i n  IWT e f f l u e n t  and is  a l i k e l y  cause of t h e  
observed acu te  t o x i c i t y .  

Chromium i n  IWT sludge was near  t h e  concent ra t ion  f o r  des igna t ion  
a s  a dangerous waste. Recommendations were given. 

No organics  were found a t  l e v e l s  t a t  appeared t o  be of concern 
i n  e i t h e r  IWT o r  lagoon e f f l u e n t s .  

The M C C  l abo ra to ry  should upgrade pro  oco l s  t o  i n c l  
l a t e s t  recommendations of Standard Methods. These were d iscussed  
i n  the  labora tory  review sec t ion .  

DR: cp 
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Treatment Systems Layout 
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Table 7 .  Ero logy  r e s u l t s  - i n d u s t r i a l  was tewate r  p l a n t  e f f l u e n t  a n d  lagoon o u t f a l l ;  K a i s e r  Aluminum 
h Chemicals  Corpora t ion  C l a s s  I T  i n s p e c t i o n ,  May 6-7, 1986. 

- E C O L O G Y  G R A B  S A M P L E S  - C O M P O S I T E  S A M P L E S  
Spokane I n d u s t r i a l  E f f l u e n t  Lagoon O u t f a l l  

Parameter T n d u s t r i a l  Ef f .  Lagoon O u t f a l l  R i v e r  Ecology K a i s e r  Ecology Kaiuer  

Date 
Time 

F ie ld  A n s l v s i s  

pH (S.lJ.1 11.7 
r o n d u c t i v i t y  >I000 

(umlios Icm) 
Temperatrtre (OC) 24.8 
llexaclrrome (mg/L) 

Laboratory A n a l y s i s  -. - 

pF1 (S.11.) 
T u r b f d t t y  (NTIJ) 
Spec. Cond. 

(umhos/cm) 
COD (mg/I.) 
NM -N (mg/I,) 
N 0 l - N  (mg/T.) 

2 
NO -N (mg/L) 
0-80 -P (mg/t,) 
' ~ ' o t a t  P (n,g/L) 
'Total S o l i d s  (mg/L) 
TNVS (mg/L) 
TSS (mg/I,) 
TNVS S 
S u l f a t e  

(mg/J, a s  SO4) 
Tota l  Hardnefis 

(mg/I, a s  CaC03) 
A1 k a l l n i t y  

(mg1L a s  CaC03) 
Phenols  (mg/L) 
O i  1 & Grease (mgll.) 10 
Cyanide,  To ta l  / F r e e  

(mg/J. a s  ( 3 )  
F e r a l  Coliforrn 

(it/lOO ml.) 

30.0 29.8 16.0 18.8 14.8 7.1 
N . D .  N.D. 

-- 

N.1). = Not d e t e c t e d .  



e  4. Compari gy in spec t ion  d a t a  t o  DES permit l i m i t s ;  
Chemicals Corporation l a s s  X I  i n spec t ion ,  

NPDES Permit 
Limit  

Measurment Dai ly  Daily Inspec t ion  
Parameter S t a t i o n  Average Maximum Resu l t s  

Flow (MGD) O u t f a l l  33 15.1 

TSS ( lbs/day)  I n d u s t r i a l  p l u s  253.5 350 105 
domestic e f f l s .  

I n d u s t r i a l  e f f l .  106 132 2 4 
O u t f a l l  10 15 3 

0-PO4-P (Ibs/day) I n d u s t r i a l  e f f l .  9.6 12 0.03 

Chromium ( + 6 ) ,  ( lbs /day)  I n d u s t r i a l  e f f l .  0 .1  0.20 ND 

To ta l  Chromium ( lbs lday)  I n d u s t r i a l  e f f l .  0. 1.0 /0.88/ 

BOD5 ( lbs jday)  Domestic e f f l .  72.5 1124 15 

Feca l  Coliforms (#/100 mL) Domestic e f f l .  200 400 3  8 

Ou t fa l l  

- 
/ / = Exceeds d a i l y  average o r  maximum permit L i m i t s .  - 
ND = Not de tec ted .  



Table 5. Metals concent ra t ions  - Kaiser  A 1  
i n s p e c t i o n ,  May 6-7, 19 

I n d u s t r i a l  Ef f luent  -- Spokane River 
To ta l  To ta l  

Parameter T o t a l  Recov. Dissolved To ta l  Dissolved T o t a l  Recov. Dissolve 

Aluminum 37,600" 
Zinc 14 
Chromium 484 3 3 
Nickel 26 2 9 
Lead < 1 < 1 
Arsenic  <1 
Mercury 0.16 
Selenium 3 
S i l v e r  (0.2 

5 
Cadmium (0.2 0.4 

timony 6 8  
Thallium 15 

*KACC a n a l y s i s ,  from sample s p l i t .  

Table 6 .  Extrac t ion  p r sce  t e s t  r e s u l t s  of i n d u s t r i a l  
s ludge - Kaiser  emica ls  Corporation Class  I1 
i n spec t ion ,  May 6-7,  1986.  

Sludge Dangerous Waste 
Parame t e r  Concentration (mg/L) C r i t e r i a  (mg/L) 

A r  s e n i c  0.003 5 - 500 
Barium (0.050 
Cadmium 0.0033 1 - 100 
eE7romium 3.5 5 - 500 
Lead 0.026 5 - 500 
Mercury 0.00004 0.2 - 20 
Selenium <0.001 1 - 100 
S l l v e r  0.0002 5 - 500 



Table 7. Volatile and acidbase neut rganics found at or above 
detectable levels - K icah Corporation 
Class I1 inspection, 

Compounds 
Industrial Lagoon Crit eria* 

t Effluent Acute ronic 

Priority Pollutants 

l,l,l-trichloroethane 
Benzene 
Toluene 
Methylene Chloride 
Chloroform 
Phenol 
2,4-dimethylphenol 
Naphthalene 
Phenanthrene 
bis(2-ethylhexyl) phthalate 

Dangerous Substances 

Acetone 
2-but anone 
Total Xylenes 
4-methylphenol 
2-methylnaphthalene 

Others Found 

Mesitylene 
1-ethyl-d,4-dimethyl-benzene 
IW-indene; 2,3-dihydro-4-methyl- 
Isodurene 
2-bromo-thiophene 
IH-indole-5-01 
3-ethy lphenol 
N ,N-dieo tyl-e thane 
Hexylene glycol 

u = Not detect t detection limit sho 
J = Estimate o 

ound also foun in blank as a c 
- Quality Crit ria for Water, 1 

+ = Priority toxic pollutants; health 
Noyes Data Corp., 1980, 



Table 8. Ninety-six-hour rainbow t r o u t  b i o a s s a y  r e s u l t s ;  Kaiser  
Aluminum & Chemicals Corporation C a s s  I1 inspec t ion ,  

Percent  Percent  I n i t i a l  
Water Sample Sample Surv iva l  pH Di luent  

I n d u s t r i a l  E f f l  0 
65 0 
3 0 8 7 
10 100 

Lagoon Ou t fa l l  6 5 100 
100 

Spokane River 100 8 3 

Manchester water 
I t  I f  

Manchester water 
Spokane River 

None 

ow da ta ,  Kaiser  Aluminum 
& Chemicals Corporation; May 

Locat ion Flow (MGD) 

I n d u s t r i a l  e f f l u e n t  

Domestic e f f l u e n t  0 ,218 

Lagoon e f f l u e n t  15.1 

*From KACC records.  

Table 10. Kaiser Aluminum & Chemicals 
Corporation e f f l u e n t  l o a d i n g  
t o  Spok.ane River ,  May 6-7 ,  19 

Parameter Loading, Ib s /day  

To ta l  phosphorus 

Tota l  chrome 
t a l  alumimm 



Blended e f f l u e n t / S p o k a n e  River  t empera tu re  c a l c u l a t i o n  

- 
Qr Tr Q e  Te - 'r+e Tr+e 

t h e r e f o r e :  Te = Qe+, Te+r - Qr Tr 

Tr = 2 3 O ~ ;  maximum ambient r i v e r  t empera tu re  
Te+, = 23.3OC; maximum ambient p l u s  a l l o w a b l e  i n c r e a s e  
Qe+r = 73; 7Q10 low f low 

Qe = 26 MGD; u s u a l l y  h i g h e s t  d a i l y  f low 
Qr = 47 MGD r i v e r  f low a t  KACC d i s c h a r g e  

S u b s t i t u t i n g ,  Te = 2 3 . 8 O ~  

There fore ,  t h e  r i v e r  r e a c h e s  t h e  maximum a l l o w a b l e  t empera tu re ,  due t o  
KACC e f f l u e n t ,  when lagoon e f f l u e n t  t empera tu re  is  23 .8 '~ .  S i n c e  t h i s  
is e s s e n t i a l l y  a  wors t -case  s c e n a r i o ,  a  l i m i t  of 2 4 O ~  shou ld  be adequate .  


