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METHODS 

Composite and grab samples were c o l l e c t e d  a t  s i x  s t a t i o n s  i n  t h e  WTP ( F i g u r e  
2, Table  1 ) .  I n  add i t i on ,  grab samples o f  r e c e i v i n g  water were c o l l e c t e d  a t  
t h r e e  s i t e s .  S h e l l f i s h  specimens a l so  were gathered a t  each r e c e i v i n g  water 
s t a t i o n  and analyzed f o r  f e c a l  c o l i f o r m s  ( F i g u r e  1 ) .  Sampling s i t e s  a re  noted 
i n  Table  7. 

P l a n t  f l ows  a re  measured by  a  f l o w  meter l o c a t e d  between t he  c l a r i f i e r  and 
c h l o r i n e  con tac t  chambers. The m e t e r ' s  accuracy  was checked b y  d i r e c t  measure- 
ment o f  t h e  two con tac t  chamber e f f l u e n t  w e i r s  us ing s tandard techniques f o r  
s tandard suppressed rec tangu l  ar  we i r s  (Water Measurement Manual , 1967). 

Problems developed w i t h  b o t h  Ecology compos i to rs  du r i ng  t h e  24-hour sampling 
pe r i od .  F i r s t ,  a  blockage occurred w i t h i n  t h e  sewer system on t h e  evening o f  
August 19. A f t e r  t h e  1  i n e  was c l ea red  by  p l  an t  personnel , m a t e r i a l  f rom t h e  
b lockage entered the  p l a n t  headworks and p lugged t h e  composi tors '  i n f l u e n t  
1 i n e .  Thus, t h e  i n f l u e n t  sample was n e i t h e r  cornpl e t e  nor  h i g h l y  r e p r e s e n t a t i v e .  

Second, t h e  Ecology e f f l  uent  sampler stopped ope ra t i ng  du r i ng  t h e  n i g h t .  
Therefore,  any conc lus ions  f rom t h e  compos i to r  1 ab r e s u l t s  must be made 
c a u t i o u s l y .  A d d i t i o n a l l y ,  t h e  d i g e s t o r  s ludge  sample was n o t  analyzed f o r  
so l  i d s  con ten t  due t o  1  abo ra to r y  e r r o r .  Thus no comparison o f  meta l  con- 
c e n t r a t i o n s  on a dry-weight  b a s i s  i s  p o s s i b l e  f o r  t h i s  sample. However, a  
sample was c o l  l e c t e d  by  John Glynn on August 15, 1985. These r e s u l t s  a re  
l i s t e d  i n  Table 5. 

RESULTS AND DISCUSSION 

Composite and grab sample a n a l y t i c a l  r e s u l t s  a r e  l i s t e d  i n  Tables 2 and 3. 
A1 though problems occurred d u r i n g  c o l l e c t i o n  o f  t h e  composite samples, t h e r e  
i s  genera l  l y  good c o r r e l  a t i o n  between t he  composi t ed  and grab sample analyses, 
e s p e c i a l l y  f o r  e f f l u e n t  samples. The composi t e d  i n f l u e n t  sample had h i ghe r  
v a l  ues f o r  many parameters, perhaps r e f 1  e c t i  ng h i gh- s t r eng th  waste concen- 
t r a t i o n s  e n t e r i n g  t h e  p l  ant  j u s t  ahead o f  t h e  l oose  m a t e r i a l  t h a t  eventua l  l y  
blocked t h e  sampler 1 i ne .  

The p l a n t  appeared t o  per form v e r y  w e l l  and was v e r y  we l l  operated. No 
s i g n i f i c a n t  problems were observed o r  i n d i c a t e d  from l a b  ana l ys i s .  Table 4 
shows t h a t  e f f l u e n t  parameters were f a r  be low p e r m i t  l i m i t s .  Th is  appears t o  
be t h e  r u l e  r a t h e r  than an excep t ion .  A1 though n o t  a  requi rement ,  n i t r i f i c a -  
t i o n  was e s s e n t i a l  l y  complete.  Some s a l t w a t e r  i n f i l t r a t i o n  t o  t he  sewer 
system may be o c c u r r i n g  , based on h igher- than- normal  c o n d u c t i v i t y  1  eve1 s  
observed throughout  t h e  p l  ant .  

Meta ls  a n a l y s i s  o f  Coupevil  l e  s l  udge revea led  average concen t ra t i ons  o f  most 
meta ls  (Tab le  5 ) .  However, copper was much h i g h e r  than average. I n  a d d i t i o n ,  
b o t h  copper and z i nc  were s l i g h t l y  h i ghe r  t h a n  average i n  t he  i n f l u e n t ,  w h i l e  
n i c k e l  was somewhat h i gh  i n  t h e  e f f l u e n t  s t ream. 
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The accuracy o f  t h e  p l a n t  f l o w  meter was n o t  c l e a r l y  determined. Water l e v e l  
above t h e  we i r  was l e s s  t han  t h e  minimum v a l u e  l i s t e d  i n  t he  f l o w  t a b l e s .  The 
est imated f l ow ,  however, seemed t o  be reasonab le  (Tab le  6 ) .  

A r ev i ew  o f  l a b o r a t o r y  and sampling procedures w i t h  p l a n t  personnel i n d i c a t e d  
v e r y  good technique and adherence t o  accepted procedures.  Two suggest ions a re  
o f f e r e d .  F i r s t ,  seed m a t e r i a l  should be added t o  t h e  d i l u t i o n  water r a t h e r  
than  d i r e c t l y  t o  t he  BOD b o t t l e s  (APHA, 1985; Kjosness, 1982). Second, BOD 
water should be s to red  i n  t h e  dark  o r  a darkened carboy. Th is  w i l l  decrease 
t h e  p o s s i b i l  i t y  o f  g rowth  o f  au to t r oph i c  organisms. 

Table 7 compares r e c e i v i n g  water d a t a  f rom t h i s  survey t o  h i s t o r i c a l  da ta .  
The August 1985 samples showed no d e t e c t a b l e  f e c a l  c o l i f o r m s  i n  t h r e e  water 
samples near t h e  o u t f a l l .  Fecal c o l i f o r m  coun ts  i n  s h e l l f i s h  t i s s u e  samples 
were f a i r 1  y low and, as w i t h  t h e  water samples, i n d i c a t e d  good water qua1 i t y .  
The f e c a l  co l  i f o r m  l e v e l s  a re  w e l l  w i t h i n  t h e  1 i m i t s  o f  no more than 14  
organisms per 100 mL f o r  water samples and a maximum o f  240 pe r  100 grams i n  
t i  ssue sampl es. 

CONCLUSIONS AND SUMMARY 

1. The Coupevil  l e  wastewater t rea tment  p l  a n t  appeared t o  be a we1 1-operated 
and mainta ined f a c i l  i ty. Labora to ry  and sarnpl i ng  procedures were v e r y  
good. Two minor  recommendations a re  made. 

2. Meta ls  a n a l y s i s  o f  a s ludge sample showed t y p i c a l  l e v e l s  o f  a1 1 meta ls  
except copper, which was f a i r l y  h i gh .  

3. The r e c e i v i n g  water appears t o  be improved when compared t o  da ta  f rom 
1982 and 1983. Levels  o f  f e c a l  c o l  i f o r m s  i n  water and she1 l f i  sh t i s s u e  
samples were s i g n i f i c a n t 1  y be1 ow t h e  1 i m i  t s  f o r  growi ng-water and market 
standards.  

Attachments 



Figure 1. WTP location - Coupeville 1985. 





C
, 
r
 

a, 
E

 
C

, 
rd

 
w
 
L
 

+
-, 

L
 

a, 
C

, 
rd

 
3
 

a, 
C

, 
V
)
 

rd
 

3
 

a, 
7
 

- S
F
-

 

>
 

aJ 
n
 

3
 

0
 
0
 

C
, 

r
d

 

T
J
 

a, 

E 0
 

't
 
L
 

a, 
n
 

Z
I: 

0
 

.
r
 

C
, 

U
 

a, 
n
 

V
)
 

s
 

-
F

-
 

2
,
 

C
, 

-r
- 

,--- 
-
7
 

U
 

rd
 

rc
 

H
 

H
 

V
)
 

V
)
.
 

rd
 L

0
 

- a
3
 

0
 m

 
4
 

L
 

0
 - 

rc
 m

 
4
 

a
, 

I
 

f-- 
a3 

3
 4

 
-0

 
a, +-' 
T

 
V
)
 

U
 
3
 

V
)
 
cn 
3
 

m
e

 
rr 
'
r
 

n
 

- +
-, 

f
l
 rr 

5: 
m

 
f
l
 

4
 

aJ 

n
 

rd
 

X
X

X
 

X
 

X
X

X
 

X
 

X
 

X
X

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
X

X
 

X
 

X
X

X
 

X
 

X
 

X
X

X
 

X
X

X
 

X
X

 
X

X
X

 

X
X

 
X

X
X

 

c
n
o
 

m
o

 m
o

 m
a

 
d

N
 
4

N
 
4

N
 

d
m

 
\
\
 
\
\
 
\
\
 
\
\
 

a
3

c
0

 
m

a
3
 

c
o

rn
 

co
co

 

r
i
a

 aJ 
L

>
c

n
 2 

3
.
-
-
0

 - 
C

,
*
3

 
't
 



Table 2. Composite sample a n a l y t i c a l  r e s u l t s .  Ecology Class I 1  
i n s p e c t i o n  performed a t  Coupevi 1 l e wastewater t reatment  
p l a n t  on August 19 and 20, 1985. A l l  values i n  mg/L 
un less o therw i  se s t a ted .  

Parameter I n f l u e n t  E f f l  uent 

Flow (GPD) 
pH (S.U.) 
C o n d u c t i v i t y  (umhos/cm) 
T u r b i d i t y  (NTU) 
COD 
BOD5 
BOD5 ( i n h i b i t e d )  
To ta l  s o l i d s  
To ta l  n o n - v o l a t i l e  s o l i d s  
To ta l  suspended so l  i d s  
To ta l  non-vol a t i  1 e suspended s o l  i d s  
A1 ka l  i n i t y  
To ta l  hardness 
N i  t rade-N 
Ni tri te-N 
Arnmoni a-N 
Orthophosphate-P 
To ta l  Phospate-P 



Table 3. Grab sample analyt ica l  r e s u l t s ,  Ecology Class I 1  inspect ion  performed a t  Coupeville wastewater treatment p lant  on 
Auqust 19 and 20, 1985. A1 1 values in mg/L unless otherwise noted. 

Inf luent  Oxidation Aerobic 
Sta t ion  Name 
Sta t ion  Number 

(Headworks) Ditch Digester C l a r i f i e r  RAS Eff luent  Recei v i %Water 
1 2 3 4 5 6 7 R 9 - - -- - 

Date 8/19 8/20 8/19 8/20 8/19 8/20 8/19 8/20 8/20 8/19 8/20 8/19 8 \19  8/19 
Time 1337 1130 1357 1138 .  1405 1150 1413 1200 1142 1424 1230 1444 1450 1454 -- 

Field Parameters 
Flow (GPO) 
pH (S.U.) 8 .6  8 .1  
Conductivity (umhoslcm) 1050 -- 
Temperature ( " C )  21.7 20.0 
Dissolved Oxygen -- -- 
Chlorine Residual 

( t o t a l l f r e e )  
Sudge Depth ( f t )  

Laboratory Analysis 
pH (S.U.) 
Conductivitv (umhos/cm) 
Turbidi ty  ( N T U )  
C O D  
BOD5 
Fecal Coliform (#I100 m i )  
Ni trate-N 
Ni t r  i  te-N 
Ammonia-N 
Orthophosphate-P 
Total Phosphate-P 
Total Solids 
Total Non-vol a t i  1 e Sol i d s  
Total Suspended Sol i d s  
Total Non-vol a t i l  e Susp. Sol ids  
Total Hardness 
A1 kal i n i t y  
Oil & Grease 
Fecal Col iform 

(#/ I00 gr - s h e l l f i s h )  



Table 4. Comparison o f  Ecology i n s p e c t i o n  d a t a  t o  NPDES pe rm i t  l i m i t s ,  town 
o f  Coupev i l l e ,  August 19-20, 1985. 

NPDES Permi t  L i m i t  Class I 1  I n s p e c t i o n  Resu l t s  
Month1 y  Week1 y  F i n  a1 E f  f 1 uent 

Parameter Aver age Average 24-hr. Comp. Grab Sample 

30 mg1L 45 mg/L 5 mg/L 4 mg/L 
60 1 bs lday  94 l b s l d a y  3.2 1  bs lday  2.6 l b s l d a y  

Suspended Sol i d s  30 mg1L 45 mg1L 11 mg/L 1 mg/L 
60 l b s l d a y  94 I b s l d a y  7 I bs lday  0.6 1  b l day  

Fecal  Col i forms 200l100 mL 4001100 mL 3 

Table 5. Sludge me ta l s  concen t ra t i on  - Coupev i l l e ,  August 15, 1985. 

- Prev ious  I nspec t i on  Data* 
Number 

Coupevil  l e  S l  udge** Geometric Mean Range o  f 
Met a1 (mg/Kg, d r y  w t  . )  (mgIKg, d,ry wt  .) (mg/Kg, d r y  w t  .) Samples 

Copper 
Z inc 
N i cke l  42.5 22.4 <0 .1  - 62 2 4 
Chromi urn 58.8 59.8 15 - 300 2 8 
Cadmi urn 4.9 6.9 <0.1 - 25 2 8 
Lead 79.7 224 34 - 600 2 8 -- 

*Summary o f  d a t a  o f  d i ges ted  s l  udge from a c t i v a t e d  s1 udge p l  ants, c o l  l e c t e d  
f rom p r i o r  Class I1  i n spec t i ons .  

**Sludge s o l i d s  = 1.48 percen t .  

1'7 = Level i s  > geometr ic mean c 1 standard d e v i a t i o n .  - 



Tab le  6.  Flow measurements - C o u p e v i l l e  Class I 1  
i n s p e c t i o n ,  August 19-20, 1985. 

Weir Measurement 
Date Time T o t  a1 i zer  Ins tan taneous  Flow, GPD - 

Average f l o w  r a t e ,  1100 - 1350, 8/19 = 101,600 GPD 
Average f l o w  r a t e  d u r i n g  compos i t i ng  p e r i o d  = 77,000 GPD 

Table  7. Rece iv ing  water  d a t a  - C o u p e v i l l e  Class I 1  
i n s p e c t i o n ,  August 19-20, 1985. 

Fecal  Col i forms 
Date L o c a t i o n  #/I00 mL* #I100 gm** 

9/82*** 200' e a s t  o f  o u t f a l l  <1 - 18 540 
200' west o f  o u t f a l l  2 -  6 2 3 
Near o u t f a l l  7 9 

8/83**** Near o u t  f a 1  1  4.8 
9/83 Dock 2400 
9/83 Near o u t  f a1 1  170 

8/85 200' e a s t  o f  o u t f a l l  < 1 5 0 
200' west o f  o u t f a l l  < 1 <20 
Near o u t f  a1 1  < 1 20 

*Water sampl es ( w a t e r  qua1 i t y  s tandard :  geomet r i c  
mean n o t  t o  exceed 1 4  #I100 mL, t e n  p e r c e n t  n o t  t o  
exced 43 #/I00 mL i n C l  ass I 1  w a t e r s ) .  

**She1 1 f i s h  t i s s u e  samples (FDA m a r k e t a b i l  i t y  s tandard :  
240 #/I00 g r ) .  

***From samples c o l l  ec ted  b y  Tim Determan, Ecology.  
****From "Penn Cove Water Qua1 i t y  Study," DSHS, She1 1 f i sh 

S a n i t a t i o n  Program, October 1983. 


