
A p r i l  14, 1986 

To: Tom Eaton 

From: Marc He f f ne r  

Sub jec t :  P o r t  Angel es Sewage Treatment P l  ant Septage Concerns, March 1986 

T h i s  memo i s  i n  response t o  your request  f o r  t h e  Water Qua1 i t y  I n v e s t i g a t i o n s  
Sec t i on  (WQIS) t o  suggest a  s e l f - m o n i t o r i n g  program f o r  t h e  c i t y  o f  P o r t  Angeles 
t o  es t imate  t h e  impact o f  septage on t h e  sewage t rea tment  p l a n t  (STP). 

BACKGROUND 

A s i t e  v i s i t  was conducted on ~ e b r u a r y '  28, 1986. T e r r y  Siebens, c h i e f  
opera to r ,  p rov ided  t h e  t o u r  o f  t h e  f a c i l i t i e s  and d iscussed l a b o r a t o r y  pro-  
cedures w i t h  me. The p l a n t  was s t i l l  r ecove r i ng  f rom t h e  r e c e n t  c l a r i f i e r  
problem t h a t  necess i t a t ed  bypassing t h e  c l  a r i  f i e r  f o r  severa l  weeks. Dur ing 

p e r i o d  t h e  d i g e s t o r s  were a lso  taken ou t  o f  s e r v i c e  and cleaned. t h a t  t ime  

A l l  u n i t s  
oper a t i  ng 
c  oncen t a t  
d i g e s t e r s  
s t a b i  1 i z e  
w i t h  warm 
i s  ve r y  d  

U n t i l  t he  

were on l i n e  d u r i n g  t h e  v i s i t ,  b u t  t h e  d i g e s t e r s  were s t i l l  n o t  
e f f i c i e n t l y .  The o p e r a t o r ' s  records  showed a  h i g h  v o l a t i l e  ac ids  

i o n  and a  low a1 k a l  i n i t y  concen t ra t i on .  H i s  d a t a  suggest t h a t  t h e  
a re  s t a r t i n g ,  b u t  more t ime  i s  necessary f o r  t h e  ope ra t i on  t o  

. P r i o r  t o  s t a r t i n g  t h e  d i ges te r s ,  t h e  u n i t s  were p a r t i a l l y  f i l l e d  
water.  Thus, d i g e s t e r  supernatant  p r e s e n t l y  r e t u r n e d  t o  t h e  p l a n t  

i l u t e ;  hav ing  min imal  nega t i ve  impact on t h e  system. 

d i g e s t e r s  s t a b i l i z e ,  o n l y  septage from i n s i d e  t h e  c i t y  l i m i t s  i s  
be ing  accepted a t  t h e  p l  ant .  A new man i f es t  system i s  be ing  developed by t he  
c i t y  t o  en fo r ce  t h i s  requi rement .  The m a n i f e s t  i n c l udes  i n f o r m a t i o n  about t he  
source and volume o f  t h e  septage. Each load w i  11 be met b y  a  c i t y  employee 
who w i l l  c o l l e c t  a  sample. The sample w i  11 be analyzed f o r  t o t a l  suspended 
s o l i d s  (TSS) a'nd 5-day b iochemica l  oxygen demand (BOD5) a t  t h e  STP and a  
h i ghe r  b i l l i n g  r a t e  l e v i e d  i f  e i t h e r  concen t ra t i on  i s  g r e a t e r  than  400 mg/L. 

The p rev ious  man i f es t  system r e q u i r e d  t h e  s e p t i c  tank dumpers t o  f i l e  month ly  
r e p o r t s  t h a t  i nc luded  how much sewage was coming f rom where. I n f o r m a t i o n  t he  
ope ra to r  compi 1  ed about t h e  septage p l us  o t h e r  p e r t i n e n t  d a t a  i nc l udes :  

1. In  a  three-month p e r i o d  391,000 g a l l o n s  o f  septage f rom o u t s i d e  t h e  
c i t y  l i m i t s  were sent  t o  t h e  STP. 
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n t h  p e r i o d  11, e  from i n s i d e  t h e  
e r e  sent  t o  t h  

andom t e s t s  o f  s i x  dumps d u r i n g  Au t 1985 were conducted. BOD5 
oncen t ra t i ons  e re  g r e a t e r  than 1, mg/L, and TSS concen t ra t i ons  

ranged f rom 19,500 t o  30,400 mg/L ( rage 24,200 mg/L) . Informa-  
t i o n  suggests t h a t  BOD5 concen t ra t i ons  i n  septage a re  approx imate ly  
one- ha l f  t h e  TSS c o n c e n t r a t i o n  (EPA, 1984, p. 27). T  us an average 

c e n t r a t i o n  o f  12,100 mg/L i s  est imated.  

Based on D a i l y  o n i  t o r i n g  Report  ( 5  R )  summaries, average p l  ant 
i n f l u e n t  f o r  t July-August-Se e r  1985 p e r i o d  were: 

Table  1 est imates t h e  load  a t t r i b u t a b l e  t o  se age a t  t h e  P o r t  Angeles STP. 
Roughly 25 percent  o f  t h e  OD5 and TSS loads peared t o  be a t t r i b u t a b l e  t o  
sept  age. 

Table  1. Est imates o f  septage load on STP* - P o r t  Angeles, March 1986. 

Sept age 
P l a n t  Based on dumping Based on dumping 

I n f l u e n t  7  days e r  week 5  da.ys per week 

BOD5 

concen t ra t i on  (mg/L) 130 12,100 12,100 
2,330 4  61 6  

26% 

TSS 

concen t ra t i on  (mg/L) 
load ( I  bs/day) 3,390 88 8  1,231 
percen t  o f  t o t a l  load 2  6% 36% 

2. 
oercent  o f  t o t a l  load 0.2% 0.3% 

*See t e x t  f o r  bas i s  o f  es t imates.  

mat ion  based on t he  Eco logy  1985 5 R t r a c k i n g  form i s  
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T a b l e 2 .  Sum a r y  o f  e f f l u e n t  q u a l i t y  d u r i n g  1 85 - P o r t  Angeles, 

BOD5 TSS Flow 

- 
NPDES p e r m i t  month ly  94 112 4,521 4.8 
average 1 i m i  t s  

umber o f  v i o l a t i o n s  0  0  1 0 0 

eview o f  t h e  1 85 DMR da ta  i n d i c a t e s  t h a t  t e p l a n t  genera l  1 
month ly  BOD5 and TSS NPDES pe rm i t  month ly  l i m i t s .  One TSS av 
t r a t i o n  was t h e  o n l y  BOD5 o r  TSS v i o l  a t i o n  n ~ t e d .  Because g r  
c o l  l e c t e d  d u r i n g  p a r t  o f  t h e  year,  q u a l i t y  o f  d a t a  i s  somewha 
The marg in  o f  compl iance  never the less  suggests t h a t  pe rmi t  1 i m i t s  were be ing 
met. 

The ope ra to r  noted t h a t  key t rea tment  rob lems assoc ia ted w i t h  accept ing 
sept  age have been: 

The i n f  1 ux o f  grease associ  ated w i  t tage  increases maintenance 
requi rements .  Increased c l  a r i f i e r  skimmings r e s u l t i n g  i n  increased 
h a u l i n g  needs i s  a  p r ima ry  concern.  

Per iods o f  reduced e f f l u e n t  q u a l i t y  when septage loads pass through 
have been v i s u a l l y  observed. The pe 
een o f  s u f f i c i e n t  u r a t i o n  t o  cause 
composi te samples a re  c o l  l e c ted .  

The septage i s  p r e s e n t l y  dumped i n t o  a  manhole ou t  i n  t h e  c o l  l e c t i o n  
A l t e r n a t i v e  s i t e s  i n  t h e  c o l l e c t i o n  system have been t es ted  

s i t e ,  b u t  gas problems have been assoc ia ted w i t h  these 
a l t e r n a t i v e  s i t e s .  

Labora to ry  procedures were d iscussed w i t h  T e r r y  Siebens. T e r r y  has t r a i n e d  a 
new emp 1 oyee w o  now conducts 1 abo ra to r y  t e s t i  The new employee was no t  on 

d u r i n g  t h e  p l a n t  v i s i t .  ecommend a t  i o n s  r t i n e n t  t o  P o r t  Angeles 1 abora- 
procedures i n c  1 ude: 
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Influent and eff luent  time-paced composites are col lected.  The compositors 
co l l ec t  200 mLs of sample every 30 minutes from 0800 t o  1630 hours and 
200 mLs of sample every 60 minutes from hours. This system 
was devised t o  he1 compensate fo r  reduc a presumed decrease 
in concentrations during night-time unt i l  a  flow-paced composite 
eventually in place. The system l ike ly  r e s u l t s  in samples of hig 
concentration than the standard fixed- time method. Although unusual, the  
change in frequency scheme i s  thought t o  be acceptale. 

A suggested modification would be to  change sampling in tervals  t o  15  and 
30 minutes t o  help assure t ha t  the  re1 a t i ve ly  small slug loads of septage 
coming in to  the syst  are represented. 

2 .  The composite sam l e s  are  not being cooled during col lec t ion.  I t  i s  
recommended that  he operator p u t  i c e  around the composite sample j u g  in 
an e f fo r t  t o  keep the  sample a t  approxim t e l y  4°C during the sampling 
period. Sufficient  samp e for  t e s t ing  s  oul d be s e t  out approximately 
one hour before t e s t ing  egins t o  a1 low he sample t o  warm t o  room 
temperature. 

3. The c i t y  i s  presently sampling a1 1 septage loads t o  the system. A hand 
composite of three or four samples of e ual volume taken a t  d i f f e r en t  
stages of the  unloading process i s  suggested. 

Excessive dissolved oxygen ( D . O . )  deplet ion or gain in the blank samples 
(0.7 - 1.0 mg1L) occasional ly  occurred, with more moderate drops occur- 
ring more frequent1 . Disti l led water i s  aged one week in the incubator 
prior  t o  use in the t e s t .  Increasing t h  aging time t o  two weeks may 
help solve t h i s  problem. Also assuring hat a1 1 personnel involved with 
the t e s t  are in terpre t ing the t i t r a t i o n  endpoint properly i s  necessary. 

Dis t i l led  water f o r  lab use i s  made i n  w eared t o  be a cop 
s t i l l ,  suggesting po en t ia l  copper t ox i c i t y .  Use of the  availab 

unction with t h i s  s t i l l  i s  suggested. Sett ing u 
f o r  several week t h  one s e t  using 

water made at  the plant a  d i s t i l l e d  water 
i s  suggested as a means o the plant d is-  
t i l l e d  water, 

The pH of the sam l e  t o  be tested shoul be checked and adjusted pr ior  
H o r  8.0 <pH. Adjustment can be 

y,  1983, p .  11, #5). 
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5. Dur ing per  s  o f  h i g h  i n f i  l t r a t i o n / i  p l e  d i l u t i o n s  should 
o  assure a  minimum o f  2. s  consumed d u r i n g  

t h e  t e s t  and a  minimum o f  1.0 mg/L o f  e f t  i n  t h e  b o t t l e  when t h e  
5-day t e s t  i s  complete. 

t e  t e s t  d i l u t i o n s  f o r  septage s p l  es w i  1 l be necessary t o  ge t  
Dg concen t ra t ions .  

1. The TSS t e s t  i s  p resen t ]  be ing  conduct 
Swi tch ing  t o  a  Standard ethods approve 
934AH, Gelman t 
1985 ) . 

2. Using des iccan an i n d i c a t o r  i n  t h e  d e s i c c a t o r  i s  suggested so t he  
opera to r  w i  1 1  when t h e  des iccan t  needs recharged o r  changed. 

3, Q u a r t e r l y  qua1 i t y  assurance checks made b y  r e d r y i  ng and reweigh ing 
t e s t  f i  l t e r s  a f t e r  t he  i n i t i a l  s o l i d s  t e s t  has been completed a re  sug- 
gested. Th i s  check, p a r t i c u l a r l y  f o r  more t h i c k l y  mat ted samples such 
as septage, he lps  asure t h a t  d r y i n g  i s  complete.  

ONITORING RECOMM 

o n i t o r i n g  recommendations f o r  P o r t  Angeles a re  designed t o  h e l p  t 
i d e n t i f y  t h e  impact o f  septage on SIP p e r f o  ance. Several f a c t o r s  inc rease  
t h e  d i f f i c u l t y  o f  e s t a b l i s h i n g  a  good p rogr  t o  i d e n t i f y  impacts o f  septage, 
t h u s  i nc reas ing  t h e  number o f  sampl es necessary  and corresponding a n a l y t i c a l  
load.  Two f a c t o r s  i nc l ude :  

1. Septage comes from domestic, r e s t a u r a n t ,  and o the r  sources. S u f f i -  
l i n g  t o  determine any d i f f e r e n c e s  and expected ranges f o r  

these c lasses  a re  d e s i r a b l e .  

2. Flow t o  t h e  p l  ant  i s  i n f l u e n c e  b y  I/I, suggest ng a  need t o  s tudy  
how septage a f f e c t s  t rea tment  concen t ra t i ons  an 

w m a n i f e s t  system being i n s t i t u t e d  ap e a r s  t o  be a  goo 
i n g  t h e  septage i n p u t  t o  t he  STP. Ex ans ion  o f  t h e  system t o  
1 c o n t r i b u t i o n s  should  be encouraged i f  t h e  c i t y  resumes acce 

ed f rom o u t s i d e  c i t y  1 i m i t s .  By g roup ing  t h e  septage i 
rox ima te  BOD5 and TSS c o n c e n t r a t i o n s  f o r  each c l a s s  can be es- 

t a b l i s h e d  so t h e  e n t i r e  load can be es t imated .  Sampling a1 l septage loads 
on days when p l  ant m o n i t o r i n g  w i l l  be done i s  suggested u n t i  l a good back- 
ground f i l e  i s  es tab l i shed .  
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Flow quantit ies coming t o  the plant are variable because of 111 ( fo r  1985 
monthly average flows ranged from 2 . 1  t o  G D ,  and monthly maximum flows 
ranged from 2.5 t o  10.6 G D ) .  The primary f i cu l ty  i s  associa ed with data 
interpretation and frequ ncy of data col le  n .  Collection of 
two times per week i s  suggested so the study can be completed in a timely 
manner. A data set  should include BOD5 concentration, TSS concentration, 
and flow data for plant influent and effluent,  and septage dumps during a 
24-hour time period. Collection of grease data i s  also recommended. A record 
including grease volume removed (measured i n  the skimmer box)  and septage load 
should be adequate. 

Some an1 aytical time savings may be realized by running COD t e s t s  routinely. 
e COD t e s t  can be run much fas te r  than the BOD5 t e s t ,  and septage analyti- 

cal requirements could be f a i r l y  hi ing on the amount of septage 
accepted. An attempt to establish a BOD5:COD ra t io  so BOD5 concentrations 
could be estimated using COD data may prove worthwhi le. 

hic interpretation of the data i s  suggested. Several series of graphs 
probably be necessary in attempting to correlate  flows, loads, and con- 

centrations. Suggested formats are noted on Figure 1. After two months of 
data collection, the graphs should be thorou hly evaluated and the need for 
further data col lection considered. The consi stency of septage inputs should 
also be evaluated to  determine i f  less frequent analysis of septage wi 1 l be 
adequate to estimate septage loads at the plant. 



Ecology, 1983. Laboratory Test Procedures f o r  Biochemical Oxygen Demand of 

nology Transfer ,  




