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I. SUMMARY 

B i o o x i d a t i o n  i s  an impor tan t  p a r t  o f  t h e  o v e r a l l  wastewater t rea tment  

system f o r  t h e  proposed SRC-I Demonstrat ion P l a n t  i n  Newman, Kentucky. A f t e r  

t h e  complet ion o f  a  Base l ine  Design f o r  t h e  p l a n t  i n  A p r i l  1982, va r ious  

re f inements  were evaluated. One o f  these was t h e  i n c l u s i o n  o f  a  process f o r  

phenol recovery  f rom f o u r  sour-water streams. As p a r t  o f  t h i s  eva lua t ion ,  an 

ex tens ive  l a b o r a t o r y  t r e a t a b i l i t y  s tudy  (1) was conducted on wastewaters bo th  

w i t h  and w i t h o u t  t h i s  phenol recovery  s tep.  The purpose o f  t h e  s tudy was t o  

compare t h e  r e s u l t s  o f  d i f f e r e n t  t rea tment  schemes 'on d i f f e r e n t  wastewaters 

and d i d  n o t  i n c l u d e  t h e  development o f  t h e  k i n e t i c  c o e f f i c i e n t s  t h a t  govern 

t h e  b i o o x i d a t i o n  process. As an ex tens ion  t o  t h a t  study, a d d i t i o n a l  

t r e a t a b i l i t y  t e s t i n g  was performed and i s  documented here in .  The purpose o f  

t h i s  a d d i t i o n a l  work i s  t o  e s t a b l i s h  t h e  k i n e t i c  c o e f f i c i e n t s  f o r  b i o o x i d a t i o n  

o f  t h e  SRC-I wastewaters. Th is  w i l l  p rov i de  a r a t i o n a l  bas is  f o r  any 

subsequent changes i n  design. 

The wastewater feed used i n  t h i s  s tudy  was process r e c y c l e  water  from t h e  

F o r t  Lewis, Washington, p i l o t  p l a n t .  P r i o r  t o  b i o o x i d a t i o n ,  i t  was p r e t r e a t e d  

by s o l v e n t  e x t r a c t i o n  f o r  removal o f  pheno l i cs  and by steam s t r i p p i n g  f o r  

removal o f  ammonia and hydrogen s u l f i d e .  Two, 2-stage bench sca le  b i o r e a c t o r s  

were operated f o r  approx imate ly  e i g h t  months, d u r i n g  which t ime  t hey  were 

s t a b i l i z e d  a t  va r ious  s teady-s ta te  cond i t i ons .  K i n e t i c  c o e f f i c i e n t s  were 

eva luated accord ing  t o  t h e  Lawrence and McCarty model, based on BOD, COD, and 

TOC. N i t r i f i c a t i o n ,  oxygen u t i l i z a t i o n ,  and s o l i d s  s e t t l i n g  v e l O c l t l e s  were 

a l s o  s t ud ied .  

The r e s u l t s  showed t h a t  BOD i s  a  poor  bas i s  f o r  t h e  model ma in l y  because 

a lmost  a l l  BOD5 was removed a t  a l l  s teady-s ta te  cond i t i ons .  Also, t h e  model 

was more accura te  f o r  s teady-s ta te  c o n d i t i o n s  o f  l ower  s o l i d s  r e t e n t i o n  

t imes.  As was noted . i n  t h e  p rev ious  s tudy,  t h e  b u l k  o f  bo th  o rgan ic  and 

a m o n i a ~ r e d u c t i o n s  occurred i n  t h e  f i r s t  s tage reac to r s .  



To reduce America's dependence on imported petroleum, the  U.S. Department 

o f  Energy (DOE) i n i t i a t e d  the  Solvent-Refined Coal (SRC-I) D i r e c t  Coal 

L ique fac t i on  P r o j e c t  t o  demonstrate the  techn ica l  and economic f e a s i b i l i t y  o f  

coal  l i q u e f a c t i o n .  A prime f a c t o r  i n  es tab l i sh ing  t h i s  f e a s i b i l i t y  was the  

o v e r a l l  environmental a c c e p t a b i l i t y  o f  t he  process, i nc lud ing  con t ro l  o f  

gaseous, l i q u i d ,  and s o l i d  wastes. Under i t s  prime cont rac t  (No. 

DE-AC05-78-ORO-3054) w i t h  DOE, t he  I n t e r n a t i o n a l  Coal Ref in ing  Company (ICRC) 

completed the  base l ine  design o f  a  6900-TPD demnn5tration p l a n t  i n  A p r i l  1382. 

DOE has subsequently decided t o  i n d e f i n i t e l y  postpone const ruc t ion  o f  the  

demonstrat ion p l a n t .  This  postponement has provided an oppor tun i ty  t o  upgrade 

t h e  base l ine  design, and a major e f f o r t  has s ince been made t o  generate 

a d d i t i o n a l  design in fo rmat ion  f o r  t he  wastewater treatment f a c i l i t i e s .  This 

post-basel ine work inc luded extensive l abo ra to ry  t r e a t a b i l i t y  s tudies.  The 

purposes were t o  evaluate a l t e r n a t e  treatment schemes and t o  es tab l i sh  design 

c r i t e r i a  f o r  i n d i v i d u a l  u n i t  processes. Two major focuses were the  e f f e c t s  o f  

phenol ex l r -ac t lan  as a pretreatment f o r  S R C - I  sour water and the  use o f  

reverse osmosis as a  means o f  achiev ing zero discharge. This repo r t  i s  an 

extension o f  the  phenol e x t r a c t i o n  study, I t s  r e l a t i o n s h i p  t o  t h a t  work i s  

expla ined ' 1 1 1  Lhe next recr56ii. 



111. BACKGROUND 

One pr imary ob jec t i ve  o f  ,ICRC1s post-basel ine environmental program was 

t o  compare two a l t e r n a t i v e  wastewater treatment schemes. One included phenol 

e x t r a c t i o n  before b i o l o g i c a l  treatment, and the o ther  d i d  not.  Under a 

previous work agreement, Ca ta l y t i c ,  Inc.,  a  subcontractor t o  I n t e r n a t i o n a l  

Coal Ref in ing  Company (ICRC), operated a number o f  b i o l o g i c a l  reac tors  

u t i l i z i n g  a st rong S R C - I  sour water, co l l ec ted  from the F o r t  Lewis, 

Washington, p i l o t  p lan t .  The impacts o f  phenol e x t r a c t i o n  on secondary 

(b ioox ida t i on )  and t e r t i a r y  (coagulat ion,  f i l t r a t i o n ,  carbon adsorpt ion, and 

ozonation) treatment processes were assessed. Also under t h a t  work agreement, 

samples were produced f o r  t o x i c o l o g i c a l  t e s t i n g  a t  S R I  I n te rna t i ona l .  A l l  

r e s u l t s  a re  documented i n  a repo r t  (1)  issued i n  September 1983. 

I n  t h a t  repor t ,  i t  was recommended t h a t  phenol e x t r a c t i o n  be employed. " 

Phenol e x t r a c t i o n  has been incorporated i n  t he  cu r ren t  design o f  t he  waste . '  

t reatment system, as spec i f i ed  i n  a document prepared by I C R C  (2 ) .  E f f l u e n t  ... 

l i m i t a t i o n s  are  a l so  l i s t e d  there in .  The ac tua l  system design was by 

C a t a l y t i c  and, i s  docu'mented i n  another r e p o r t  (3 ) .  , 

Because the  pr imary ob jec t i ve  i n  t he  previous study was t o  generate d a t a s  

f o r  comparison o f  the  two a l t e r n a t i v e  treatment schemes, the  b io reac tors  were 

operated p r i m a r i l y  under a s i n g l e  se t  o f  cond i t ions .  Also, a necessi ty  t o  

pror l~~cc!  l a r g e  volumes o f  t rea ted  wastewater f o r  t he  t e r t i a r y  treatment s tudies 

and f o r  t o x i c o l o g i c a l  t e s t i n g  precluded a systematic b i o k i n e t i c  study ( i .e . ,  

vary ing  steady-state cond i t ions) .  

The purpose o f  t h i s  study i s  t o  evaluate b io reac to r  performance as a 

func t i on  o f  operat ing condi t ions.  Two o f  t he  b i o l o g i c a l  systems from the  

previous study w i l l  be u t i l i z e d .  Both o f  these a re  two-stage systems, 

t r e a t i n g  dephenolated wast iwater.  (They had been maintained a t  the  complet ion 

o f  t h a t  work.) These systems w i l l  be s t a b i l i z e d  a t  var ious steady-state 



cond i t i ons ,  thereby determin ing the  biosystem performance over a  range o f  

opera t ing  cond i t ions .  The f i r s t  stage reac tors  are  p r imar i  l y  intended f o r  

removal o f  organics, and the  second stages f o r  n i t r i f i c a t i o n .  During the 

prev ious study work, however, i t  was found t h a t  both ammonia and carbonaceous 

BOD were removed i n  each reac tor .  It was a l s o  found t h a t  these removals 

occurred most ly  i n  t he  f i r s t  stage reactors.  This w i l l  be inves t iga ted  f o r  

each steady-state cond i t ion .  

The purpose o f  t h i s  s tudy i s  no t  t o  e s t a b l i s h  any optimum se t  o f  

opera t ing  cond i t ions ,  such as r e t e n t i o n  t ime, mixed l i q u o r  so l ids .  o r  sludge 

age. There i s  no t a r g e t  concentrat ion o f  BOD o r  COD t h a t  the b io reac to r  

e f f l u e n t  must meet. Rather. t h i s  work w i l l  es tah l i qh  the  basic re la t i onsh ips  

between opera t ing  cond i t ions  and system performance. It w i l l  then be poss ib le  

t o  design the system f o r  any g iven e f f l u e n t  l i m i t a t i o n s .  Also, because t h i s  

s tudy has been designed t o  cover a  range o f  condi t ions,  i t  w i l l  serve t o  

e s t a b l i s h  the l i m i t s  o f  t r e a t a b i l i t y  t h a t  may be expected from a  secondary 

system. 



I V .  SPECIFIC AREAS OF EVALUATION 

The f i r s t  stage b i o l o g i c a l  r eac to r s  can be modeled mathemat ica l ly ,  based 

on e m p i r i c a l  r e l a t i o n s h i p s .  There a r e  many such models a v a i l a b l e .  Th is  

r e p o r t . w i l 1  use t h e  Lawrence and McCarty method, which descr ibes mean c e l l  

r e t e n t i o n  t ime  (SRT) as t he .p r ima ry  independent var ia ,b le  i n  system c o n t r o l .  

The model i s  based on t h e  f o l l o w i n g  equat ions:  

s = (SRT) 1 
SRT (Yk - kd) - 1 

(Eqn . 2) 

Where SRT = S o l i d s  res idence t ime, days 

Y = Y i e l d  C o e f f i c i e n t ,  . l bs .  b i o l o g i c a l  s o l i d s  produced/ 

I b .  subs t ra te  removed 

kd = DecayConstant,  l /days  

k  = Maximum s p e c i f i c  subs t ra te  u t i l i z a t i o n  ra te ,  l b s .  removed pe r  

day/ lb .  MLVSS 

S  = Subs t ra te  concen t ra t i on  i n  t h e  b i o r e a c t o r  

So = Subs t ra te  concen t ra t i on  i n  t h e  feed t o  t h e  b i o r e a c t o r  

KS = Subst ra te concen ta t ion  a t  removal r a t e  o f  k /2  

Q = Volumetr ic  f l o w  r a t e  t o  t h e  r e a c t o r  

V = Volume o f  t he  r e a c t o r  

X = Mixed l i q u o r  v o l a t i l e  suspended s o l i d s  (WLVSS) concen t ra t i on  

F/M = Subs t ra te  t o  b i o .  mass r a t i o ,  l b s .  removed pe r  day/ lb .  MLVSS. 

The Lawrence and HcCarty procedure a l l ows  a  g raph i ca l  de te rmina t ion  o f  k, 

Ks, kd, and Y. Once t h e  k i n e t i c  parameters a r e  determined, Equat ion 3 can 

be used t o  p r e d i c t  system performance f o r  se lec ted  values o f  SRT. I n  



a d d i t i o n ,  oxygen requirements can be calculated,  based on measured oxygen 

uptake ra tes  and mixed l i q u o r  so l i ds .  

As noted i n  t he  previous sect ion, n i t r i f i c a t i o n  w i l l  a l so  be evaluated. 

A n i t r o g e n  balance w i l l  be es tab l ished f o r  each b io reac tor .  Ammonia, cyanide, 

th iocyanate,  n i t r i t e ,  n i t r a t e ,  and organic n i t rogen  l e v e l s  w i l l  be monitored. 

I n  add i t i on ,  t he  n i t r i f i c a t i o n  data w i l l  be app l ied  t o  a  f i r s t - o r d e r  k i n e t i c  

model, as fo l lows:  

Where C/Co = I n f l u e n t  ammonia concentrat ion,  mg/l 

C = E f f l u e n t  ammonia concentrat ion,  mg/l 

k  - Rate c o e f f i c i e n t .  l/mg - day 

0 = Hydraul ic  r e t e n t i o n  t ime, days 

X = HLVSS, mg/l .  

(Eqn. 4 )  

One f i n a l  area o f  i n t e r e s t  i s  system s t a b i l i t y .  The f l u c t u a t i o n s  o f  key 

pararnerers (COD, 800, TOC, d11d NH3) w i l l  be presented i n  t h e  form o f  

t ime-ser ies p l o t s .  This  w i l l  a l l ow  a  sub jec t i ve  comparison between d i f f e r e n t  

steady-state cond i t ions .  



V. INVESTIGATIVE PROGRAM 

FEED STORAGE AND PREPARATION 

The raw wastewater used f o r  t h i s  study was obtained from the  DOE-owned, 

50-TPD coal l i q u e f a c t i o n  p i l o t  p l a n t  a t  F o r t  Lewis, Washington. Fo r t y - f i ve  

(45) 55-gallon drums o f  Process Recycle Water (PRW) were c o l l e c t e d  from 

August 12 through August 14, 1980, a t  which t ime the  p l a n t  was running i n  the  

SRC-I mode. (The p l a n t  was designed t o  run p r i m a r i l y  i n  the  SRC-I1 mode.) 

The F o r t  Lewis wastewater was thoroughly  character ized i n  an e a r l i e r  

study (4 ) .  i n  which the  wastewater was compared w i t h  samples obtained from 

another SRC p i l o t  p lan t ,  located i n  W i l s o n v i l l e ,  Alabama. The design o f  t he  

W i l s o n v i l l e  p l a n t  more c l o s e l y  resembles the  proposed SRC-I Demonstration 

Plant ,  bu t  i t  i s  t o o  smal l  t o  produce t h e  q u a n t i t i e s  o f  wastewater requ i red  

f o r  cont inuous t r e a t a b i l i t y  t e s t i n g .  However, a  comparison o f  these two p i l o t  

p l a n t  waste streams shows t h a t  they  have s i m i l a r  c h a r a c t e r i s t i c s .  The F o r t  

Lewis samples are, there fo re ,  rep resen ta t i ve  o f  t h e  wastewater a n t i c i p a t e d  

from t h e  demonstration p l a n t  and prov ide  a v a l i d  bas is  f o r  t r e a t a b i l i t y  

t e s t i n g .  

The F o r t  Lewis f a c i l i t y  does no t  i nc lude  c e r t a i n  equipment and 

pret reatment  steps t h a t  w i l l  be prov ided i n  t he  demonstration p l a n t .  

Therefore, these pretreatment steps were simulated i n  t h e  labora tory .  As 

shown on F igure  1, t h i s  inc luded phenol ex t rac t i on ,  ammonia and s u l f i d e  

s t r i p p i n g ,  concentrat ion adjustment, and n e u t r a l i z a t i o n .  Data was c o l l e c t e d  

on these pretreatment steps i n  an e a r l i e r  study (1 ) .  The l abo ra to ry  equipment 

and procedures descr ibed below are  based on t h a t  prev ious work. 
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Phenol Ex t rac t i on  

Phenol ex t rac t i on ,  which i s  the  f i r s t  pretreatment step, was provided by 

two d i f f e r e n t  l abo ra to r i es .  Because the p r o j e c t  was an extension o f  a 

previous study, the  feed source from t h a t  study,was continued. This water had 

been pre t rea ted  by a vendor (Chem Pro Corporat ion),  us ing p i l o t  scale 

equipment. Operated on a continuous f l ow  basis,  the  p i l o t  f a c i l i t i e s  provided 

phenol removal v i a  solvent  ex t rac t i on ,  fo l lowed by steam s t r i p p i n g  o f  s u l f i d e  

and ammonia. When t h i s  wastewater was exhausted, add i t i ona l  feed was prepared 

i n  the  C a t a l y t i c  labora tory .  The Chem Pro feed was simulated as c l o s e l y  as 

possib le.  For so lvent  ex t rac t ion ,  t h i s  was accomplished i n  a two-stage, batch 

procedure. Measured q u a n t i t i e s  of so lvent  and raw wastewater were ag i ta ted  i n  

a glass vessel f o r  15 minutes, s e t t l e d  f o r  1 hour, and decanted. Fresh 

solvent  was then added, and the steps repeated. The e f f l u e n t  phenol ics ranged 

from 7 t o  14 mg/l, versus 0.3 t o  5 mg/l when t rea ted  by the  continuous f l o w  

p i l o t  f a c i l i t i e s .  

Ammonia and S u l f i d e  S t r i p p i n g  

Steam s t r i p p i n g  was used f o r  removal o f  ammonia and s u l f i d e .  As noted i n  

the  preceding paragraph, the  i n i t i a l  feed was pre t rea ted  by the  Chem Pro 

Corporat ion i n  t h e i r  p i l o t - sca le  f a c i l i t i e s .  I n  a d d i t i o n  t o  removing 

phenol ics, t h i s  p i l o t  equipment a l s o  provided continuous steam s t r i p p i n g  o f  . 

both s u l f i d e  and ammonia. S u l f i d e  was s t r i pped  a t  an i n i t i a l  wastewater pH o f  

about 9-10. Caustic soda was then used t o  r a i s e  the  pH f o r  ammonia removal. 

A d e t a i l e d  d e s c r i p t i o n  o f  the  Chem Pro apparatus and procedures, f o r  both 

e x t r a c t i o n  and s t r i pp ing ,  i s  a v a i l a b l e  i n  a previous repo r t  ( 4 ) .  

When the  s t r i p p i n g  was conducted i n  C a t a l y t i c ' s  labora tory ,  i t  was 

accomplished i n  two passes through cont inuously  operat ing, packed g lass 

I columns. The f i r s t  pass, p r i m a r i l y  f o r  removal o f  hydrogen s u l f i d e ,  was 

conducted w l thout  pH ddjustment. (The pH was genera l l y  between 9 and 10.) 

Approximately 90% o f  the  ammonia was a l s o  removed. For the  second pass, 

caus t ic  soda was used t o  r a i s e  the  pH t o  11.5. This allowed f u r t h e r  removal 

o f  ammonia, producing an e f f l u e n t  concentrat ion o f  approximately 200 mg/l. 



Concentrat ion Adjustment and N e u t r a l i z a t i o n  

Table 1 shows the  targeted feed s p e c i f i c a t i o n 5 .  A f t e r  thc  s t r i p p i n g  

steps, the  wastewater was d i l u t e d  and the  pH adjusted t o  about 7,  us ing 

concentrated (98%) s u l f u r i c  ac id .  Supplementary chemicals were added a t  t h i s  

p o i n t ,  based on the demonstration p l a n t  ma te r i a l  balance (3)  and the 

ref inements o f  e a r l i e r  cha rac te r i za t i on  and study work. Table 2 l i s t s  t he  

measured parametr ic concentrat ions f o r  each feed batch. 

BIOREACTOR OPERATION 

Two bench-scale, b i o l o g i c a l  t reatment systems were operated i n  p a r a l l e l .  

Each system was comprised o f  two complete-mix, ac t i va ted  sludge reactors,  

connected i n  ser ies .  A l l  reac tors  were equipped w i t h  i n t e r n a l  b a f f l e s  t o  

prevent  washout o f  suspended so l i ds .  The reac tors  i n  System 1 are  designated 

as Un i t s  1A and 18; l i kew ise ,  those i n  System 2 a re  2A and 28. The i n f l u e n t  

COD t a r g e t  concent ra t ion  t o  each system was kept  a t  2000 mg/l throughout the  

study, and a 2-day hyd rau l i c  residence t ime was maintained i n  each stage. 

Sludge age (SRT) was var ied  t o  p rov ide  d i f f e r e n t  ra tes  o f  biomass growth and 

subs t ra te  u t i l i z a t i o n .  

Eau i ~ m e n t  

A l l  equipment i n  contact  w i t h  wastewater and t rea ted  e f f l u e n t  was glass, 

Type 316 s t a i n l e s s  s t e e l  o r  p l a s t i c  having exce l l en t  res is tance t o  adsorpt ion 

and leaching.  Each b io reac to r  was an independent phys ica l  u n i t  cons i s t i ng  o f  

feed pumps, an a g i t a t o r ,  and feed/e f f luent  handl ing conta iners.  

Bioreactors.  Two s izes  were used. p r i m a r i l y  t o  mainta in the same 

hyd rau l i c  load ing  i n  both stages o f  t h e  two-stage systems. System losses 

r e s u l t i n g  from sampling and evaporat ion a r e  n o t  n e g l i g i b l e  f o r  h ~ n c h  scale 

u n i t s .  These e f f e c t s  r e s u l t  i n  a reduc t ion  i n  f l ow  from the f l r s t  t o  the  

second stage f o r  each system. To compensate f o r  these losses, t he  second 

stage reac tors  were smal ler,  thereby main ta in ing  the  spec i f i ed  2-day hydrau l ic  

residence time. The l a r g e  f i r s t  stage reac to r  was constructed o f  s ta in less  



Component 

COD 

3 - 
"04 

MH3-M 

SCN' (Sodium Form) 

CN' 

* ~ a 2 +  

~ e ~ +  

#g2+. 

Table  1 

Feed Composition 

Concentrat ion (mg/l) 

2,000 + 200 

* These c o n s t i t u e n t s  a r e  ad jus ted .  Values a r e  t h e  r e s u l t a n t  expected range.  

**Or a concent ra t ion  f o r  b i o l o g i c a l  growth and reproduct ion,  whichever i s  g r e a t e r .  
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s t e e l .  I t s  t o t a l  capaci ty  was 12-L, and i t  was approximately 127 mm wide, 254 

mm long, and 405 mm high (up t o  the  o u t l e t  nozzle i n v e r t ) .  The reac to r  was 

d i v ided  i n t o  two sect ions by a removable b a f f l e :  a  9 . 3 4  aera t ion  zone and a 

2.7-L c l a r i f i c a t i o n  zone. The b a f f l e  was ad jus tab le  f o r  clearance between i t  

and the  sloped bottom i n  the c l a r i f i e r  sect ion.  The smal ler  reac tor  was 

constructed o f  polymethyl methacrylate. I t s  t o t a l  volume was 8.6-L and i t  was 

approximately 114 mm wide, 240 mm long, and 340 mm h igh  ( t o  the over f low 

nozzle) .  The design was the same as the  l a r g e r  reac tor ,  and i t provided a 

7.0-L ae ra t i on  zone and 1 . 6 4  c l a r i f i c a t i o n  zone. 

Pumps. Feed was pumped from i n d i v i d u a l  glass b o t t l e s  ho ld ing  a 24-hour 

supply by a p e r i s t a l t i c  pump w i t h  variable-speed d r i ve .  S i l i c o n e  tubing,  

connected t o  t e f l o n  tub ing  on the suc t i on  and discharge ends, was used i n  the  

pump head. To achieve the low f l o w  ra tes  necessary, a l l  pumps were 

e l e c t r i c a l l y  con t ro l l ed  by a t imer,  which ran f o r  20 seconds i n  a 2-minute 

cyc le.  Each pump had a separate speed c o n t r o l l e r  f o r  imdiv idual  adjustment. 

As i ta to rs .  E l e c t r i c a l  d r i v e  a g i t a t o r s  w i t h  two speed ranges and 

i n d i v i d u a l  variable-speed c o n t r o l l e r s  were used. These were equipped w i t h  

standard three-blade s ta in less  s t e e l  p rope l l e rs .  

System Operation 

System moni tor ing was i n i t i a t e d  on Ju l y  26, 1983 ( reference p o i n t  Day 0). 

A l l  systems were operated cont inuously, 24 hours/day, 7 days/week. Moni tor ing 

was performed dur ing  one s h i f t ,  7  days/week. A l l  systems were fed from a 

conta iner  ho ld ing  a 24-hour feed supply. The feed t o  each second stage u n i t  was 

the  e f f l u e n t  from the  corresponding f i r s t  stage u n i t  co l l ec ted  over the  previous 

24 hours. Both u n i t s  i n  two-stage systems were operated a t  the  same hydrau l ic  

r e t e n t i o n  t ime (HRT). As noted prev ious ly ,  t he  second stage reactors were 

c h i e f l y  intended f o r  n i t r i . f i c a t i o n ,  which c h a r a c t e r i s t i c a l l y  produces a smal l ,  

s l ow-se t t l i ng  f l o c .  Powdered ac t i va ted  carbon (PAC) was added t o  the  second 

stage u n i t s  i n  small amounts (nominal ly  500 mg/l) i n  order  t o  improve s o l i d s  

s e t t l i n g .  



Systems 1  and 2  were operated under the  f o l l o w i n g  spec i f i ca t i ons :  

Aerated Volume (1)  

SRT (days) 

HRT (days) 

F/M ( g  COD/g MLVSS) 

Mixed L iquor  PAC Conc. (mg/l) 

pH ( r e a c t o r )  

Temperature (OC) 

Dissolved Oxygen (mg/1) 

Feed 

9.3 

Varied 

2  

Pretreated PRW 

U n i t  16/28 
/Second Stage) 

7.0 

Varied 

2 

< 0.2 

500 

7.0-8.5 

18-26 

> 2.0 

E fF lue r~ t  f rom 

U n i t  1A/2A 

'MLVSS, Nixed L iquor  V o l a t i l e  Suspended Sol ids,  w i t h  co r rec t i on  f o r  PAC. 

M o n i t o r i n g  

Selected data were analyzed d a i l y  t o  moni tor  operat ional  parameters and 

a d j u s t  t h e  system. Tn a d d i t i o n  t o  main ta in ing  pH, telrperature, and 0.0. 

s p e c i f i c a t i o n s  f o r  each system, t o t a l  suspended s o l i d s  (TSS) i n  the  basin and 

e f f l u e n t  were measured i n  order  t o  c a l c u l a t e  d a i l y  sludge wast ing and, thus, 

t o  c o n t r o l  SRT. V o l a t i l e  ( b i o l o g i c a l )  suspended s o l i d s  (VSS) were measured 

t w i c e  a  week, and the  d a i l y  value requ i red  f o r  F/M ca l cu la t i ons  was ca lcu la ted  

by app ly ing  the  r a t i o  (VSS/TSS) o f  t he  prev ious data set .  A l l  so l i ds  data f o r  

a  system conta in ing  PAC were f u r t h e r  adjusted t o  show concentrat ions w i thou t  

PAC. 

Feed and e f f l u e n t  ra tes  were es tab l ished f o r  each reac tor  by d a i l y  

vo lumet r ic  measurements. This data was requ i red  f o r  SRT, HRT, F/M, and sludge 

wast ing ca l cu la t i ons .  



Data were recorded i n  severa l  documents, e.g., t h e  o p e r a t o r ' s  l o g  book, 

l a b o r a t o r y  notebooks, and a n a l y s i s  r e p o r t  forms. These were compiled i n t o  

summary sheets which a re  inc luded  i n  t h e  Appendix, Tables A-1 t o  A-4. 

Sampl i n s  and Ana lys is  

Other  than  pH, COD was t h e  o n l y  e f f l u e n t  parameter analyzed on a d a i l y  

bas is .  Other  p o l l u t a n t  parameters were analyzed f rom composite samples i n  

accordance w i t h  t h e  schedules on Table  3. 

Feeds and e f f l u e n t s  were sampled d a i l y  and r e f r i g e r a t e d .  Composite 

samples were prepared by m i x i ng  equal  p o r t i o n s  of d a i l y  samples f rom t h e  

i n t e r v a l  needed. For  example, once-a-week analyses were performed on a sample 

c o n t a i n i n g  equal volumes o f  d a i l y  samples c o l l e c t e d  d u r i n g  t h e  preceding 7 

days. 



Table 3 

Number of Weekly A n a l y q ~ s  Required 
S t a r t i n g  October 31, 1983 

F i r s t  Staqe Second Stase 
Feed Bas i n E f f .  Basln E f f .  

No. o f  Sample Pts.  
Parameter 1 2  2 2  2 

COD 

TOC 

BOD 

NH3 
TKN 

CN- 

SCN- 

TSS 

vss 

O2 Uptake Rate 

Co lor  

Phenol i c s  

Ortho-PO4 

S e t t l i n g  Test 

TDS 

* 1 / 2  = Once i n  two weeks (every o t h e r  week). 

**Sample t o  be taken w i t h  t h e  b a f f l e  removed. 



Summary Descr ip t ion  o f  System Operations 

As noted prev iously ,  t h i s  repo r t  includes data co l l ec ted  dur ing  a t ime 

per iod p r i o r  t o  the  formal i n i t i a t i o n  o f  t h i s  study. Systems' operat ions 

dur ing  t h a t  per iod were as described i n  the  preceding sec t ion  although the 

data c o l l e c t i o n  was not  always as extensive. The data presented i n  t h i s  

repo r t  cover the  per iod  from Ju l y  26, 1983, (Day 0) t o  March 16, 1984 

(Day 234). A t  Day 0, a l l  f ou r  u n i t s  were opera t ing  a t  a 30-day SRT and had 

been f o r  about 1 year. 

The o v e r a l l  e f fec t iveness  o f  Systems 1 and 2 i s  shown g raph ica l l y  on 

~ i g u r e s  2 and 3. These p l o t s  show i n f l u e n t  and e f f l u e n t  (both stages) COD 

concentrat ions from Day 0 t o  the complet ion o f  t h i s  study (Day 236). The 

p l o t s  show t h a t  system COD removals were genera l l y  s table,  w i t h  e f f i c i e n c i e s  

o f  about 90%. Figures 4 and 5 show the  e f f l u e n t  COD l e v e l s  i n  g rea ter  d e t a i l  

and a l s o  inc lude t h e  e f f l u e n t  TOC and f i r s t  stage e f f l u e n t  BOD5 concentrat ions. 

System 2, except f o r  the  i n i t i a l  30-day SRT period, produced e f f l u e n t  'COD 

concentrat ions from the f i r s t  stage ( U n i t  2A) between 120 and 220 mg/l 

(F igure  5). For System 1, the f i r s t  stage e f f l u e n t  COD was a l so  genera l l y  

between 120 and 220 mg/l when opera t ing  under a .30- o r  15-day SRT. Shorter  

SRT per iods o f  12 and 9 days, however, caused an increase t o  about 250 mg/l . 

TOC e f f l u e n t  concentrat ions genera l l y  fo l lowed the  COD t rends b u t  t o  a 

l esse r  magnitude o f  v a r i a b i l i t y  and w i t h  no l a rge  i s o l a t e d  spikes. E f f l u e n t  

BOD5 concentrat ions were usua l l y  very low ( l e s s  than 10 mg/l), even a t  the  

lower  sludge ages. Overal l ,  t he  second stages removed r e l a t i v e l y  small 

a d d i t i o n a l  q u a n t i t i e s  o f  COD and TOC. However, high concentrat ions, o r  

spikes, from the  f i r s t  stage reac tors  were dampened considerably by the  second 

stages. 

The prime purpose o f  the  second stage reac tors  was t o  achieve amnonia 

removal through n i t r i f i c a t i o n .  Figures 6.and 7 show i n f l u e n t  and e f f l u e n t  

ammonia concentrat ions dur ing  the  study. Although no t  shown on the  graphs, 

increased n i t r i t e  and n i t r a t e  product ion was observed t o  f o l l o w  increased 
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ammonia removal, which i s  i n d i c a t i v e  o f  n i t r i f i c a t i o n .  I t  i s  ev ident  t h a t  

most o f  t he  n i t r i f i c a t i o n  occurred i n  t he  f i r s t  stages. The second stages 

prov ided on ly  minimal a d d i t i o n a l  removals and were no t  more r e s i s t a n t  t o  upset 

cond i t i ons .  Note t h a t  e f f l u e n t  concentrat ions are  sometimes h igher  than 

i n f l u e n t  concentrat ions as a r e s u l t  o f  t h e  b ioox ida t i on  o f  thiocyanate (SCM). 

The breakdown o f  t h i s  compound i n  the  b io reac tors  forms ammonia as a 

by-product. The n i t rogen  balance f o r  the  system w i l l  be discussed l a t e r .  

The l oss  o f  n i t r i f i c a t i o n  beginning on Day 120 f o r  System 1 (15-day SRT) 

and Day 140 f o r  System 2 (50-day SRT) coinc ided w i t h  the  change from Chem 

Pro-prepared feed t o  Cata ly t ic-prepared feed. A feed batch cons i s t i ng  nf one 

p a r t  Chem Pro-prepared feed and one p a r t  Cata ly t ic-prepared feed was begun on 

Day 121 f o r  both systems. F u l l  s t reng th  Cata ly t ic-prepared feed was s t a r t e d  

on Day 151. System 2 had a longer sludge age and, as would be expected, took 

longer  t o  lose  n i t r i f i c a t i o n  and recovered more q u i c k l y  than System 1. This  

feed change produced no d i s c e r n i b l e  ill e f f e c t s  on the  removal o f  any o the r  

parameters. 

F igures 8 and 9 show t h e  oxygen uptake ra tes  f o r  Systems 1 and 2, 

respec t i ve l y .  They a re  genera l l y  i n  t he  20-50 mg/l/hr. range i n  the  f i r s t  

stage reactors,  when n i t r i f i c a t i o n  i s  occurr ing,  and drop t o  about 10 t o  

20 mg/l /hr.  a f t e r  n i t r i f i c a t i o n  i s  i n h i b i t e d .  The i n i t i a l  30-day SRT per iods 

S ~ Q W  a g r e a t ~ r  v a r i a b i l i t y  than l a t e r  opetd l luns .  

F igures 10 and 11 show weekly averages o f  the  mixed l i q u o r  v n l s t i l e  and 

suspended s o l i d s  concentrat ions.  The t rends a re  cons i s ten t  w i t h  the  sludge 

ages imposed. Note the  increase i n  t h e  n o n v o l a t i l e  ( p r i m a r i l y  inorganic)  

f r a c t i o n  over t h e  course o f  the  study. (The SS/VSS r a t i o  increased from 0.5 

t o  0.9). Previous t o  t h i s  study, n u t r i e n t  phosphorus had been added du r ing  

t h e  feed preparat ion,  r e s u l t i n g  i n  the  format ion o f  a p r e c i p i t a t e  t h a t  was 

s e t t l e d  and removed p r i o r  t o  use o f  t he  feed. (For  more d e t a i l s ,  see 

reference 1 .) D i r e c t  a p p l i c a t i o n  .of t h a t  mode o f  operat ions would r e s u l t  i n  

t h e  generat ion o f  a separate sludge. This  would pequire add.lt.lonal sludge 
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hand l i ng  equipment, n o t  i nc luded  i n  t h e  c u r r e n t  design. To more c l o s e l y  

s imu la te  t h e  des ign cond i t i ons ,  t h e  n u t r i e n t  phosphate f o r  t h i s  s tudy was 

added d i r e c t l y  t o  t h e  a e r a t i o n  bas in .  Th is  d i d  n o t  adverse ly  a f f e c t  t h e  

ope ra t i on  o f  t h e  b i o r e a c t o r s  b u t  d i d  fo rm an i no rgan i c  p r e c i p i t a t e  t h a t  

g r a d u a l l y  increased t h e  SS/VSS r a t i o ,  as shown. 



V I .  RESULTS AND DISCUSSION 

The r e a c t o r s  were operated f rom J u l y  26, 1983, t o  March 16, 1984. The 

feed and e f f l u e n t  streams t o  and f rom each r e a c t o r  were analyzed d a i l y .  I n  

a d d i t i o n ,  s tandard o p e r a t i n g  parameters were moni tored t o  d e f i n e  t he  o v e r a l l  

o p e r a t i n g  cond i t i ons .  A l l  o f  t h i s  da ta  i s  inc luded  i n  t h e  Appendix, Tables 

A-1 t o  A-4. 

STEADY-STATE CONDITIONS 

The f i r s t  s t ep  i n  eva lua t i ng  t h e  t r e a t a b i l i t y  data i s  t o  determine t h e  

pe r i ods  o t  ope ra t i on  t h a t  a r e  considered s teady-s tate.  For t h i s  r epo r t .  

s teady-s ta te  was de f i ned  as p e r i o d  o f  a t  l e a s t  two weeks dura t ion ,  d u r i n g  

which t h e  sludge age, mixed l i q u o r  v o l a t i l e  s o l i d s ,  and organic  removal 

e f f i c i e n c i e s  were r e l a t i v e l y  constant .  F igures  12 and 13 a r e  t ime s e r i e s  

p l o t s  o f  these parameters f o r  t h e  f i r s t  s tage reac to r s  (1A and 2A). Based on 

t h e  above c r i t e r i a ,  e i g h t  s teady-s tate per iods  were se lected,  as shown on 

Table 4. 

Table 4 

Stcady- S t a t e  Operat ing Per iod  

Reactor  
SRT 
(W 

Dura t i on  
JJIa v-s 1 

HLVSS 
Im!l/l) 

COD Removal 
(%I  
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As shown on Table 4, t h e r e  a r e  two s teady-s ta te  cond i t i ons  l i s t e d  f o r  t he  

15-day SRT. The second one occurred a f t e r  an upset  i n  t h e  r eac to r ,  and 

a l though  s t a b i l i z e d ,  t h e  u n i t  d i d  n o t  ach ieve t h e  performance l e v e l s  o f  t h e  

e a r l i e r  pe r iod .  Complete t r e a t a b i l i t y  da ta  f o r  t h e  s teady-s ta te  pe r i ods  a r e  

summarized i n  t h e  Append-ix, Table A-5. 

APPLICABILITY OF KINETIC MODEL 

Each bench-scale system cons i s t ed  o f  two reac to r s ,  o r  u n i t s ,  connected i n  

se r i es .  The f i r s t  u n i t  i n  each system prov ided  t h e  b u l k  o f  t h e  o rgan ic  

removal. The da ta  generated by  these r e a c t o r s  ( U n i t s  1A and 2A) a r e  t h e  bas i s  

o f  t h e  k i n e t i c  model. 

The equat ions f o r  t h e  Lawrence and McCarty model a re  s t r a i g h t f o r w a r d .  

.However, one parameter, subs t ra te ,  r e q u i r e s  c l a r i f i c a t i o n .  Subs t ra te  i s  t h e  

food (energy) source requ i r ed  t o  s u s t a i n  t h e  b iochemica l  r eac t i ons  i n  t h e  

b i o reac to r s .  It i s  c l a s s i c a l l y  measured by  t h e  BOD t e s t ,  i t s e l f  dependent on 

b i o l o g i c a l  a c t i v i t y .  Use o f  BOD5 measurements can pose a  problem because 

t h e  d i f f e r e n c e  between i n f l u e n t  and e f f l u e n t  concen t ra t ions  may n o t  p rov i de  an 

accura te  i n d i c a t i o n  o f  t h e  a c t u a l  s u b s t r a t e  u t i l i z a t i o n .  As found i n  an 

e a r l i e r  s tudy  on SRC-I wastewater ( I ) ,  s i g n i f i c a n t  drops i n  COD can occur  i n  a  

b i o l o g i c a l  system w i t h o u t  an apparent change i n  BOD because so-ca l led 

r e f r a c t o r y  (non-biodegradable) compounds can be g r a d u a l l y  broken down i n  t h e  

reac to rs ,  the reby  reduc ing  COD. Th i s  b iodegrada t ion  does n o t  occur i n  t h e  BOD 

sample b o t t l e ,  however, meaning t h e  measured i n f l u e n t  subs t ra te  l e v e l  may be 

a r t i f i c i a l l y  low. 

Use o f  COD o r  TOC i n  p l ace  o f  BOD a l s o  presents  a  problem. Some o f  t h e  

o rgan ics  i n  t h e  SRC-I wastewater a r e  t r u l y . r e f r a c t o r y  and s imp ly  n o t  amenable 

t o  b i o l o g i c a l  t reatment .  As shown on F igu re  14, a  graph o f  F/M versus 

e f f l u e n t  COD f o r  t h e  s teady-s ta te  p e r i o d s  does n o t  pass th rough  t h e  o r i g i n .  

Rather, i t  i n t e r c e p t s  t h e  x-axis i n  t h e  range o f  60 t o  130 mg/l. The 



FIGURE 14 

Refractory COD 



i n t e r c e p t  va lue  represents  t he  r e f r a c t o r y  o rgan ic  concen t ra t ion ,  i n  t h a t  t h i s  

q u a n t i t y  remains even a t  t he  lowest  p o s s i b l e  l oad ing .  S i m i l a r  e f f e c t s  have 

been noted by o thers  ( 6 ) .  The Lawrence and McCarty model does no t  account f o r  

t h i s  and assumes t h e  curve would pass th rough  t h e  o r i g i n .  

I n  t h i s  study, t h e  k i n e t i c  c o e f f i c i e n t s  a r e  developed i n  terms o f  BOD, 

COD, and TOC, i n  o rde r  t o  see which parameter b e s t  f i t s  t h e  model. 

EVALUATION OF KINETIC COEFFICIENTS 

The k i n e t i c  parameters t o  be eva lua ted  a r e  t h e  f o l l o w i n g :  y i e l d  

c o e f f i c i e n t  Y, endogenous r e s p i r a t i o n  c o e f f i c i e n t  kd, maximum s u b s t r a t e  

removal k, and t h e  subs t ra te  concen t ra t i on  KS, cor responding t o  a  removal 

r a t e  o f  one-hal f  t h e  u l t i m a t e  r a t e .  For  a  g i ven  waste stream, these 

parameters a r e  constants  and can be used t o  d e f i n e  t h e  performance o f  a  

b i o l o g i c a l  t rea tment  system. 
. * 

To determine these constants ,  bench-scale r eac to r s  were operated over  a. 

range o f  SRT values. The feed streams t o  t h e  r e a c t o r s  were he ld  as n e a r l y  

cons tan t  as p r a c t i c a l  throughout  t h e  s tudy,  and t h e  SRT's. were va r i ed  by  

c o n t r o l l e d  wastage o f  t h e  mixed l i q u o r  s o l i d s .  Values o f  Y and kd a r e  

c a l c u l a t e d  f rom a s t r a i g h t  l i n e  p l o t  o f  1/SRT versus F/M, as was presented i n  

Equat ion 1 (Sec t i on  I V ) .  Values o f  k  and KS a r e  de f l ned  by  Equat lon 2. 

Th is  equa t ion  can be l i n e a r i z e d  i n  t h e  f o l l o w i n g  form: 

Th i s  shows a s t r a i g h t  l i n e  r e l a t i o n s h i p  between t h e  r e c i p r o c a l s  o f  F/M 

and e f f l u e n t  subs t ra te  (S),  w i t h  a  s lope  o f  Ks/k &d an i n t e r c e p t  o f  i l k .  



BOD Basis 

F igure  15 i s  a  graph o f  Equation 5  where the substrate (S) i s  the  

e f f l u e n t  BOD5 concentrat ion.  E q u i l i b r i u m  BOD5 values f o r  a l l  steady-state 

per iods  studied du r ing  t h i s  i n v e s t i g a t i o n  were t y p i c a l l y  very low. E f f l u e n t  

concentrat ions f o r  t h e  40- and 50-day SRT per iods were too  low t o  be 

q u a n t i f i e d  v ia  the  000 t e s t  and a r e  n o t  included i n  F igure 15. From t h i s  

graph, t h e  maximum subst ra te  removal ra te ,  k, i s  0.26 pounds BOD5 per  day 

pe r  pound MLVSS, and the  h a l f - r a t e  constant,  K ,  i s  0.5 mg/l BOD5. 

A p l o t  o f  Equation 1 f o r  BOD5 i s  shown on Figure 16. A l l  e i g h t  

steady-state per iods f i t  the  model reasonably w e l l .  However, the  40- and 

50-day SRT per iods were discounted from impact ing the  k i n e t i c  c o e f f i c i e n t s  Y 

and kd s ince these per iods were n o t  used t o  determine the o ther  

c o e f f i c i e n t s ,  k  and KS .  The y i e l d  c o e f f i c i e n t ,  as determined from Figure 16 

(exc lud ing  40- and 50-day SRT r e s u l t s ) ,  i s  0.41 pounds b i o l o g i c a l  so l  i d s  

produced per  pound BOD5 removed. and the  decay constant i s  0.01 days-'. 

COD Basis 

Equation 5  f o r  COD i s  presented as F igure  17. I t  i s  apparent t h a t  two 

data  po in t s ,  corresponding t o  the  40- and 50-day SRT periods, do no t  c o r r e l a t e  

t o  a  l i n e a r  f i t .  The reason these data po in t s  do no t  f i t  the model i s  

unknown. However, t h e  remaining s i x  steady-state periods f i t  reasonably well 
and were used t o  evaluate the  k i n e t i c  parameters. As determined from Figure 

17, t h e  maximum COD removal ra te ,  k, i s  0.56 pounds per  day per  pound MLVSS. 

and the  h a l f - r a t e  constant, KS, i s  140 mg/l COD. 

F igure  18 i s  a  p l o t  o f  Equation 1  f o r  COD. Although a l l  e i g h t  per iods 

appear usable, t h e  two data po in t s  corresponding t o  the  40- and 50-day SRT 

were discounted because o f  t he  discrepancy noted i n  F igure 17. Values f o r  Y 

and kd f rom Figure 10 are 0.37 pounds b i o l o g i c a l  s o l i d s  produced per  pound 

COD removed and 0.05 days-' , respect i  ve l  y. 



FIGURE 16 

De te rm ina t ion  of Y and kd, BOD5 Bas is  

FIGURE 15 

De te rm ina t ion  o f  K, and k, BOD5 Bas is  
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FIGURE 17 

Determinat ion o f  K, and k ,  COD Basis 

FIGURE 18 

Determinat ion o f  Y and kd, COD Basis 



TOC Basis 

Graphs f o r  TOC as t he  measured subs t ra te  a r e  'shown on F igures 19, and 20. 

I n  F igure  19, two da ta  p o i n t s  which appear as obvious o u t l i e r s  again 

correspond t o  t he  40- and 50-day SRT per iods  and were n o t  considered i n  

eva lua t i ng  any o f  t h e  k i n e t i c  parameters f o r  TOC. The f o u r  k i n e t i c  constants ,  

k, KS,  Y, and kd ,  as determined f rom F igures  5  and 6  are,  r espec t i ve l y ,  

0.15 pounds TOC p e r  day p e r  pound MLVSS, 27 mg/l TOC, 1.22 pounds biomass 

produced pe r  pound TOC removed, and 0.06 days-'. 

\ 

COMPARISON OF KINETIC COEFFICIENTS 

The k i n e t i c  constants  developed by app l y i ng  t h e  Lawrence and McCarty 

model t o  BOD, COD, and TOC data a r e  summarized i n  Table 5. These values can 

be u t i  1  i zed i n  Equat ion 3  ( p r e v i o u s l y  presented) t o  p r e d i c t  ach ievable 

e f f l u e n t  concen t ra t ions  a t  any se lec ted  SRT. F igures 21, 22 and 23 show t h e  

r e l a t i o n s h i p  between SRT and e f f l u e n t  subs t ra te  concen t ra t ions  under 

s teady-s tate performance f o r '  BOD, COD, and TOC, respec t i ve l y .  I n  these 

f i g u r e s ,  t h e  data p o i n t s  p l o t t e d  a r e  t h e  mean e f f l u e n t  values observed d u r i n g  

each SRT p e r i o d  i nves t i ga ted .  The l i n e s  i n  F igures 22 and 23 for.COD and TOC 

represent  t h e  e f f l u e n t  values p r e d i c t e d  by t h e  model (Equat ion 3 ) .  The l i n e  

f o r  BOD cou ld  n o t  be evaluated, as i s  discussed below. 

Table 5  

Summary o f  Lawrence and McCarty K i n e t i c  C o e f f i c i e n t s  

Y i e l d  Coef f .  Endogenous Respi r .  Rate . Max. Rem. Rate S  @ k /2  
Basis Y ( l b . / l b . )  k , ~  (day-1 ) k  ( lb . / lb . -day)  KS 0 

*Excluding 40- and 50-day SRT per iods .  



FIGURE 20 
Determinat ion o f  Y and kd, COD Basis 
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FIGURE 19 
Determinat ion of Ks and k, TOC Basis 
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FIGURE 22 

FIGURE 21 
E f f l u e n t  BOD5 as a' Func t ion  o f  SRT 
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FIGURE 23 
Effluent TOC as a Function of SRT 
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For  a l l  SRT's s tud ied ,  t h e  r e s u l t i n g  e f f l u e n t  BOD values were ve ry  low. 

Reference t o  F i gu re  21 i n d i c a t e s  t h a t  t h e  maximum e f f l u e n t  mean observed was 

l e s s  than  4 mg/l and occurred d u r i n g  t h e  12-day SRT per iod .  However, by 

app l y i ng  t h e  k i n e t i c  parameters developed f o r  BOD i n  Equat ion 3, t h e  r e s u l t i n g  

e f f l u e n t  values p red i c t ed  a i e  nega t i ve  f o r  any SRT l ess  than 10 days. S ince 

t h e  k i n e t i c  parameters should be v a l i d  a t  a l l  SRT's, t h e  model i s  

i n a p p r o p r i a t e  f o r  t h e  BOD da ta  d e r i v e d  f rom t h i s  study. Nevertheless,  t h e  

a c t u a l  da ta  p o i n t s  on F igu re  21 d i d  e x h i b i t  t h e  same p a t t e r n  as shown i n  

F igures  22 and 23 ( i . e . ,  t h e  e f f l u e n t  s u b s t r a t e  concen t ra t i on  increases w i t h  a  

decreas ing SRT). 

A l t e r n a t e l y ,  COD and TOC da ta  cou ld  be compared w i t h  values p r e d i c t e d  by 

t h e  model. I n  F igures 22 and 23, t h e  model p r e d i c t s  r a p i d l y  improv ing 

e f f l u e n t  values as. t h e  SRT i s  increased f rom 10 t o  20 days. W i t h i n  t h i s  

ope ra t i ng  range, t h e  measured e f f l u e n t  COD and TOC da ta  were s i g n i f i c a n t l y  

b e t t e r  than  p r e d i c t e d  by t h e  model a t  l ower  SRT's and agreed very  w e l l  w i t h  

p r e d i c t e d  va lues as t h e  SRT i s  increased t o  20 days. Beyond 20-day SRT, t h e  

model p r e d i c t e d  b e t t e r  performance than  was observed f o r  bo th  COD and TOC. I n  

t h i s  reg ion ,  t h e  p r e d i c t e d  values f o r  TOC f i t  t h e  observed da ta  b e t t e r  than  

COD. 

OXYGEN UTILIZATION 

Oxygen uptake r a t e s  were measured every  few days f o r  bo th  systems. These 

uptake r a t e s  a l l o w  a  g raph i ca l  de te rm ina t i on  o f  t h e  oxygen requirements f o r  

s u b s t r a t e  u t i l i z a t i o n  and c e l l  maintenance. Th is  method ( 6 )  r equ i r es  a  graph 

o f  F/M ( I b s .  COD removed/day pe r  l b .  HLVSS) versus oxygen used pe r  u n i t  we igh t  

o f  s o l i d s  ( l b s .  O2 consumed/day p e r  1b. MLVSS). Th is  da ta  i s  p l o t t e d  on 

F igu re  24 f o r  t h e  e i g h t  s teady-s ta te  per iods .  It should be noted t h a t  t h e  

va lues o f  F/H and MLVSS a re  n o t  t h e  average va lues summarized i n  Table A-5 i n  

t h e  Appendix. Rather, t h e  r a t i o s  r e q u i r e d  f o r  t h i s  p l o t  were c a l c u l a t e d  

sepa ra te l y  f o r  each day on which t h e  oxygen uptake r a t e  had been measured. 

A l l  o f  t h e  da ta  f o r  a  g i ven  s teady-s ta te  p e r i o d  were then  averaged and p l o t t e d  

on F igu re  22. 
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The i n t e r c e p t  o f  t h i s  graph i s  t h e  oxygen requ i r ed  t o  ma in ta i n  t h e  c e l l s ,  

w i t h o u t  any removal o f  COD. As shown on F igu re  24, i t  i s  0.1. pounds o f  oxygen 

pe r  day pe r  pound o f  v o l a t i l e  s o l i d s  under a e r a t i o n .  The s lope o f  t h e  l i n e  

shows t h e  oxygen requ i r ed  f o r  s u b s t r a t e  u t i l i z a t i o n ,  which i s . 0 .562  pounds o f  

oxygen pe r  pound o f  COD removed. 

NITRIFICATION 

Reduct ion o f  ammonia n i t r o g e n  was observed i n  bo th  t h e  f i r s t  and second 

stage u n i t s ,  w i t h  t h e  gross removal o c c u r r i n g  i n  t h e  i n i t i a l  stages. F igures 

6 and 7  show i n f l u e n t  and e f f l u e n t  n i t r o g e n  concen t ra t ions  f o r  Systems 1  and 

2, r e s p e c t i v e l y .  For  System 1, a  r e l a t i v e l y  s teady-s ta te  pe r i od  was observed 

between days 44 and 97. . I n  System 2, days 48 t o  97 were se lec ted  as 

s teady-s ta te .  

K i n e t i c  c o e f f i c i e n t s  were eva lua ted  f o r  bo th  stages o f  each system by 

app l y i ng  a  f i r s t - o r d e r  model p r e v i o u s l y  de f i ned  as Equat ion 4. Th is  model 

p r e d i c t s  t h a t  n i t r i f i c a t i o n  e f f i c i e n c y  v a r i e s  as an exponen t ia l  f u n c t i o n  o f  

t h e  p roduc t  o f  a  r a t e  constant ,  t h e  MLVSS concen t ra t ion ,  and t h e  h y d r a u l i c  

r e t e n t i o n  t ime.  For  System 1, t h e  r a t e  cons tan t  was determined t o  be 7.37 x 

f o r  U n i t  1A and 1.15 x  f o r  second s'tage U n i t  1 0 .  For  System 2, 

t h e  f i r s t  s tage ( U n i t  2A) r a t e  cons tdn t  i s  7.64 x  For U n i t  2B i t  i s  

7.43 x Values f o r  t h e  r a t e  cons tan t  a r e  summarized i n  Table 6 .  

Inc luded  i n  Table 6 i s  a  mass ba lance f o r  n i t r o g e n  f o r  each s teady-s ta te  

per iod .  A l l  i n f l u e n t  and e f f l u e n t  streams were analyzed f o r  ammonia, n i t r i t e ,  

n i t r a t e , . c y a n i d e ,  th iocyana te ,  and o rgan ic  .n i t rogen .  Also,  wasted sludge was 

assumed t o  be 12 percen t  n i t r o g e n  on a  dry-weight  bas i s .  As shown on t h e  

t a b l e ,  t h e  i n f l u e n t  and e f f l u e n t  n i t r o g e n  summations a l l  balanced t o  w i t h i n  10 

percent .  For  t h e  f i r s t  stage reac to r s ,  where mos t . o f  t h e  ammonia removal 

occurred, t h e  balance was even b e t t e r  ( w i t h i n  approx imate ly  4  pe rcen t ) .  



Table 6 

K i n e t i c  Constant f o r  N i t r i f i c a t i o n  

U n i t  1A U n i t  18 U n i t  2A U n i t  28 

n 7.37 1.15 7.64 7.43 

N i t rogen Balance 0.958 0.93 0.979 0.90 

( In/Out)  

The range o f  k i n e t i c  data repor ted i n  Table 6 i s  from 7.37 x t o  

1.15 x lo-'. A l l  values were cons is ten t  t o  w i t h i n  one-half order o f  

magnitude. The mean Kn value determined us ing steady-state data i s  8.48 x 

I n  an e a r l i e r  s tudy (1) .  t he  k i n e t i c  constant f o r  n i t r i f i c a t i o n  was 

found t o  range from 5.3 x lo'.' t o  8.7 x Although the range o f  

values determined du r ing  t h i s  i n v e s t i g a t i o n  wa.s spread s l i g h t l y ,  there  i s  

s u b s t a n t i a l  agreement between the  two studies,  and the  f i r s t - o r d e r  model can 

be considered v a l i d .  

M I X E D  LIQUOR SETTLING CHARACTERISTICS 

Batch s e t t l i n g  t e s t s  were p e r i o d i c a l l y  run on samples o f  the  mixed 

l i q u o r s  f rom a l l  reac tors  a t  each SRT studied.  Th.ese were 60-minute t e s t s  i n  

1 - l i t e r  graduated cy l i nde rs .  S e t t l i n g  curves f o r  the  f i r s t  stage reac tors  o f  

Systems 1 and 2 a r e  inc luded i n  the  Appendix, Figures A-1 t o  A-20. No data i s  

inc luded f o r  the second stage reac tors  (Un i t s  18 and 28). There was l i m i t e d  

m i c r o b i o l o g i c a l  growth i n  these u n i t s ,  and f l o c c u l a n t  s e t t l i n g  d i d  n o t  occur. 

This  same problem was noted i n  the previous b ioox ida t i on  study (1 ) .  

A' summary o f  t h e  zone s e t t l i n g  v e l o c i t y  deter.rn.iried from each t e s t  appears 

i n  Table 7. Mean s e t t l i n g  v e l o c i t i e s  ranged from 0.03 ft./min., corresponding 

t o  an average HLSS concentrat ion o f  10.500 mg/l f o r  a 40-day SRT, t o  a maximum 



mean va lue o f  0.43 f t . /m in .  f o r  a  2,944 mg/l MLSS a t  a  15-day SRT. A genera l  

t r e n d  o f  decreas ing zone s e t t l i n g  v e l o c i t y  w i t h  i nc reas ing  MLSS concen t ra t i on  

was observed. 

The s e t t l i n g  v e l o c i t i e s  v a r i e d  by  more t.han an o r d e r  o f  magnitude over  

t h e  range o f  MLSS concen t ra t ions  s tud ied .  However, t h e  mean v e l o c i t y  v a r i e d  

by l e s s  than  a  f a c t o r  o f  2.5 f o r  MLSS concen t ra t ions  below 4,000 mg/l.  Mixed 

l i q u o r  s o l i d s  l e v e l s  above t h i s  l e v e l  corresponded t o  t h e  40- and 50-day SRT 

per iods .  



Table  7 

Summation o f  Batch S e t t l i n g  Tests 

SRT 
/ Days) 

MLSS 
(mq/l) Reactor 

2 A 

2A 

2A 

2A 

2A 

2 A 

2 A 

?A 

2A 

1 A 

1A 

1A 

1 A 

1A 

1 A 

1 A 

1 A 

1 A 

1 A 

1 A 

Zone S e t t l i n g  V e l o c i t y  
( F t . / # i n . )  

0.038 

0.056 

0.077 

0.085 

0.014 

0.017 

0.052 

0.187 

0.239 

0.525 

0.292 

0.262 

0.292 

0.328 

0.398 

0.656 

0.656 

0.895 

0.525 

0.375 



V I I .  CONCLUSIONS 

1 .  K i n e t i c  parameters accord ing  t h e  Lawrence and McCarty model were 

developed f o r  gross organic  r e d u c t i o n  i n  terms o f  BOD, COD, and TOC. A 

summary o f  t h e  r a t e  constants  i s  presented i n  t h e  summary t ab le ,  below. 

The kin,et ic c o e f f i c i e n t s  eva lua ted  i n  terms o f  TOC prov ided  t h e  b e s t  f i t  

o f  t h e  da ta  de r i ved  f rom t h i s  s tudy.  

Summary o f  Lawrence and McCarty K i n e t i c  C o e f f i c i e n t s  

Y i e l d  Coe f f .  Endogenous Resp i r .  Rate Max. Rem. Rate S  @ k/2 
Basis Y ( l b . / l b . )  k~  (day-1) k ( Ib . / l b . -day)  # s o  

COD 0.37 0.05 0.56 140 

BOD 0.41 0.01 0.26 0.5 

TOC 1.22 0.06 0.15 2 7 

2. The t r e a t a b i l i t y  r e s u l t s  expressed on a  BOD bas i s  do n o t  f i t  t h e  Lawrence 

and McCarty model. Th is  i s  due t o  t h e  ve ry  low average l e v e l s  o f  

e f f l u e n t  BOD ( l e s s  than  4  mg/ l )  f o r  a l l  e i g h t  s teady-s ta te  cond i t i ons .  

3. A k i n e t i c  r a t e  cons tan t  f o r  a  f i r s t - o r d e r  r e l a t i o n s h i p  f o r  n i t r i f i c a t i o n  

was determined t o  be 8.48 x  l i t e r s  pe r  mi l l ig ram-day.  The range 

o f  va lues determined f o r  each r e a c t o r  o f  p a r a l l e l  two-stage systems was 

7.37 x  t o  1.15 x loe3 l lmg-day. Th i s  range i s  c o n s i s t e n t  w i t h  

va lues determined i n  a  p rev ious  s t u d y . ( l ) .  

4. Oxygen requirements f o r  s u b s t r a t e  u t i l i z a t i o n  were determined t o  0.562 

pounds o f  oxygen p e r  pound o f  COD removed. The r e s p i r a t i o n  c o e f f i c i e n t  

was 0.1 pounds o f  oxygen p e r  day p e r  pound o f  MLVSS. These c o e f f i c i e n t s  

i n c l u d e  oxygen requirements f o r  n i t r i f i c a t i o n .  



5 .  Zone s e t t l i n g  v e l o c i t i e s  o f  t h e  mixed l i q u o r  s o l i d s  va r i ed  w ide ly ,  

r ang ing  f r om 0.014 t o  0.875 f t . / m i n .  f o r  t he  f i r s t  stage reac to r s .  T ~ P  

l owes t  s e t t l i n g  r a t e s  correspond t o  t h e  h i ghes t  mixed l i q u o r  

concen t ra t i ons ,  i n d i c a t i v e  o f  h indered  s e t t l i n g .  For  mixed l i q u o r  

concen t ra t i ons  l e s s  than  4,000 mg/l,  t h e  v e l o c i t i e s  were mos t l y  i n  t h e  

range o f  0.2 t o  0.7 f t . /m in .  F l o c c u l a n t  s e t t l i n g  d i d  n o t  occur  f o r  t h e  

second s tage  mixed l i q u o r s ,  and zone s e t t l i n g  v e l o c i t i e s  cou ld  n o t  be 

determined . 
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JULY JULY JULY 
26 27 28 
a 1 2 

3'i0ZTEY ?fi&XETEBS 

*Sltldge ilqe 33 20 3;6 
i(FiH1COD 8 .24  8.25 8.25 
*SAT 2.2 1.3 2.2 

FEED PERMETERS (BFITCH #)  (BRTCH 1) 27 27 27 
Volu~e  ( l i t e r s )  4.3 4.65 4.22 
pH (s td uni ts)  9.7110.2 3. 81;@. 3 3.8110.3 
COD i(~g11) 1848 1848 1840 
NH3N ( f lg f l )  188 188 1 68 
SS iingll) 24 24 24 
VSS. imgll) 24 24 24 
CN (mgll) 0.159 0.153 a. 159 
SCN imgl l)  54.1 54.1 54.1 
BOD 5-day (mgli) 
TLC (n~g l l )  594 584 584 
Phenolics !wg/l) 

(ag f l )  
3t-1-N (rngfl) 
UC2 (agl:) 
YC? (mgll) 
TDS (ag l l )  
Co!or (MiriFI Units) 

BRSI?i 7OR&?!ET ERS 
Val Yasted (ml) 
D.3. (mgli) 
SS (fllgll) 

*SS (PRC corrected) 
Temo (C) 
DH (std units) 
OUR imgl l fhr) 
VSS ( m o l i l  

*VSS (PIX corrected) 
VSSISS 

tPX Rdded (mg)  
*Inventory (mqll basin) 

EFFLUENT PA4iiMETERS 
Volsne ( l i t e r s )  
CUD (ng l l )  
SS (mgll) 

*PFIC corrected 
OH (s td units) 
V5S (mgfl) 

tPRC csrrected 
NHZN (mgll) 
CN (moll) 
SCN (rrg/l) 
NG2 ( 3 p l l )  
NO3 (mgll) 
Phenolics ( m o l l )  
PC4-P (rflgll) 
Or?-?l !mg/!) 
TDS (mgll) 
Color (APHFI units) 
TOC (rngll) 
BE3 5-day (n~q/l) 

JULY JULY JULY 
29 20 31 
3 4 5 

REGUST RUGUST RUGiST 
1 2 3 
6 7 8 



UNIT 1CI TABLE R1 

ZONTH 
lay  
9AY NO. 

AUGUST AUGUST 
4 5 
9 l d  

SYSTEX FSRAF1ETE2S 
+Sludge Rge ?0 28 
t (FiM) COD 0.26 0.26 
+HRT 1.9 2 

FEED F2RAMETERS (BFITCH # )  27 27 
'Jo!ume ( l i t e r s )  4.33 4.7 
pH (s td uni ts)  9.7/10.6 3.8/10.7 
COD (mg/l) 1810 1745 
Nti2N (ag / l l  181 176 
SS (mg/l) 44 44 
VSS. (mg/l) 44 44 
CN (nig/l) 0.217 0.217 
SCN (mg/i) b9.6 69.6 
BOD >day (rngll) 
TOE (my/l) 
Phenolics (n~g/ l )  
234-P Imy/l) 
3rg-N (ng/ l )  
?43? !:cg/l) 
so: (n;q/l) 
TDS !mg/l) 
Color (FIPHfl Units) 

BiiS!N ?GRitKTERS 
Voi Wasted ( ~ 1 )  
9.0. (ng/ l)  
SS (my/l) 

+SS (PRC corrected) 
Tesp (C) 
pH (s td units) 
SLR (ag/!/hrl 
VSS (mg/l) 

*VSS (PRC corrected) 
vss/ss 

rPK Added (mg) 
*Inventory (mg/l basin) 

EFFLdENT PFIR2XCERS 
Volume ( l i t e r s )  
COD !iny/l) 
SS (mg/l) 

tWC corrected 
pH (std ~ ~ n i t s )  
VSS (mgll)  
iP4C c ~ r r e c f  cd 
NH3h !mg/l) 
CN ,mq/l) 
SCN (mgll) 
NO2 (mg/l) 
NO3 !mg/l) 
Phenolics (mg/l) 
P04-P (mo/l) 
Org-N (my/l) 
TX ( 1 s 9 l i )  

Coior iR7HR anits) 
T3C (.ag/l) 
BCD 5-day c::g/!) 

AUGUST AUGUST 
6 7 

11 12 

AUGUST 
8 

13 

RUGUST ~ U G U S T  IIUGUST AUGUST 
10 11 12 13 
15 16 17 18 



UNIT iR TSLE R1 

??NTH 
CAY 
2RY 30. 

SYSTEM FRRC?EiERS 
+S:udoe Rge 
t (FI!!) COD 
tHRT 

FEED PRRRKETERS (BRTCH 81 
Volume ( l i t e r s )  
1 H  (s td  units) 
COD ( ~ g l i )  
KHJN (mgll) 
SS (mgll) 
VSS. (mgll) 
CN (mqll) 
SCX (mgll) 
Pg3 5-day (n!g/l) 
TOC (rngll) 
P$snolics ( r n g l l )  
PO4-P (mgll) 
3rg-N (mgll) 
NO2 (ag l l )  
103 (mgll) 
TDS (myll) 
Color (RFHR Units) 

BRSIN PBRRflETERS 
Vo1 Uasted (ml) 
0.0. (mgll) 
SS (ag l l )  

+SS (PRC corrected) 
Teap (C) 
pH (std units) 
OUR !r~g/l/hr) 
VSS imgll) 

+VSS iPRC csrrected) 
VSSISS 

tFRC Added !my) 
*Inventory (mqll basin) 

G'FLZET PAGMETERS 
Volume ( l i t e r s )  
COD (mgll) 
SS (mgll) 

tPblC corrected 
pH (s td  units) 
'ISS (mgll) 

+P2C corrected 
Nti3N (ngl l )  
CN (mqll) 
SCN (mgll) 
NO2 (mqll) 
NO3 Imgll) 
?Cenolics (mgll) 
P04-P (mgll) 
Org-N (irgll) 
TDS (mgll) 
Color !R?HR units) 
TOC (m~/11 
BCID 5-day (I!/ 1) 

RUGUST 
14 
19 

20 
8.27 

2 
28 

4.70 
9.7 
2159 
185 
lab 
32 

8.481 
149 

632 

364 
6.9 
3220 
3220 

22 
7.3 

3143 
3143 

0 
8 

4.13 
213 
28 
28 
7.2 

9.4 
!. @a6 
7.4 
17.6 
171 

5.7 

250 
52 

2USLiST AEGUST WGUST RUGUST RCGUST RUGUST RUGUST RUGUST 
16 17 18 19 28 2 1 22 23 
2 1 22 23 24 25 26 27 28 



ZOaTH 
I AY 
3AY NO. 

AUGUST RUGUST RUGUST 
24 25 26 
29 38 2 1 

RUGUST AUGUST RUGUST RUGUST AUGUST 
27 28 29 30 3 1 
32 33 34 35 36 

SDT 
1 

37 

SEPT 
2 

38 

SYSTEN PRafifiETiRS 
tSl9dfp kg8 20 30 20 
t (F1M)COD 0.26 6.29 8.30 
tHRT 1.9 1.9 1.9 

FEED PRRF;t!ETERS (PRTCH #)  28 28 28 
Volune ( l i t e r s )  4.8s 5. a0 5. oii 
OH (std uni ts)  9.8118.2 9.7110.3 9.7110.2 
COD (ag l l )  2185 2185 2130 
KH3N (mgll) 180 1 80 184 
SS (mgll) 40 40 40 
'iSS. (mgl l)  10 10 10 
1 9 4  (mgll) 6.739 6,739 0,739 
SCN (mgll) 177 177 177 
EZD 5-day (3p11) 1290 iesq 1230 
7Ji ( s g l l )  645 645 645 
Phenolics (mgl l)  
PO4.-P (sry/l) 
C I ~ - N  (eg l  1) 
?102 ( z g l l )  
'103 (mgll) 
IDS j ~ g l l )  
Color !RPHQ Units) 

BbSlN FRRRNETERS 
'lo1 Wasted (ml) 255 334 164 
D.O. (mgll) 7.0 5.8 7.2 
SS (mgll) 3640 3500 3310 

tSS (PFIC corrected) 3640 3508 3310 
Tewo IC)  24 29.5 24 
pH (s td un i t s )  7.0 7.0 7.2 
OUR (myl l lhr )  
.#S (mgl l)  ?341 3120 2951 

+VSS (PIX corrected) 3281 3120 I 2951 
VSSISS 0.89 

tPRC Rdded (mg) 0. 0 0 
*Inventory (mgll basin) 0 0 0 

ff FLLiENT PAilFtflETERS 
Volune ( l i t e r s )  4.26 4.78 4.50 
COD (mall) 164 195 221 
SS (mg/l) U1 4 26 

fPQC corrected 38 4 26 
pH (s td uni ts)  6.9, 7. @ 7.2 
VSS !mall) 4 

t P y  corrected 4 
NH?N ( a g l l )  17.5 17.5 9.5 
CN (mgll) 1.88 1.88 1.88 
SCN !rng/l) 5.8 5.8 5.8 
NO2 (mgll) 13.7 13.7 13.7 
303 (mgll) 171 17 1 171 
ghenolics (mgll) 
FO4-P ! m o l l )  
Org-N (mgl l l  2.8 
TDS (mgll)  
Color iRPYQ uni ts)  500 5W 500 
TOC ( m o l l )  63 63 63 
aGD 5-day (wgl l )  



UNIT 1R TBBLE 91 

K G l T H  
C Xl 
3 Y  YO. 

SOT SEPT SEPT 
3 4 5 

39 40 4 1 

SEPT SEPT 
6 7 

42 43 

SDT SEPT SiPT SEPT 
9 10 11 12 

45 46 47 48 

SYSTiY FGXRRETE3S 
*Sludge Aqe 28 38 36 
t (F/M) COD 8.26 0.27 0.27 
*HRT 1.9 1.9 1.3 

FEED PARGMETEXS (BflTCH #) 29 29 29 
Volume ( l i t e r s1  4.79 4.83 4.90 
pH (std units) 9.7118.2 3.7/10.2 9.7118.2 
C"U iingll) 2822 2 2022 
NHZN (mg/l) 184 184 184 
SS (mgll) 26 26 26 
VSS. (alg/l) 14 14 14 
CN (mgll) 0.25 0.25 8.25 
SCN ( rg l l )  182 182 182 
BOD 5-day ( sg / l )  !470 1470 1470 
TCC (mgll) 
Phenolics ingll) 1.48 1.48 1.40 
904-P (mg/l) 
3 r ~ - N  (rngll) 
kg2 (ag/ l)  
233 (mg/l) 
TDS (ng/l) 
Co:or (APE4 Units) 

BflSIN FRJRNETERS 
Vol Jasted (ml) 349 348 389 
D.O. (mg/l) 6.7 6.8 6.9 
SS (mg/l) 3258 3178 3268 

tSS (CflC corrected) 3250 3170 3260 
Teao (C) 24 24 24 
pH (std units) 6.9 7.0 6.9 
OdR (ng/!/hr) 68 
VSS (mgll) 3848 2973 3080 

*VSS (PIX corrected) 3648 2973 3880 
VSS/SS 0.78 

tP4C Added (mg) 0 0 8 
*Inventory imgll basin) 0 0 0 

EF FLSENT PFIRRMETERS 
Volcme ( l i t e r s )  4.35 4.32 4.45 
COD (mg11) 174 i n  154 
SS (mgll) 30 38 8 

tPflC corrected 38 38 8 
pH (std units) 7.8 7.1 7.0 
VSS (mg/ll 0 

t9AC corrected 8 
NH3N (fl!/l) 12.5 12.5 12.5 
CN (mgll) 1.88 1.88 1.88 
SCN (mgll) 6.2 6.2 6.2 
NO2 (mqll) 18.2 18.2 10.2 
NO3 (ag/ l)  1 99 199 199 
Phenolics (mgll) (.@a (.a25 (.a25 
P04-P (trig i 1 )  8.1 8.1 8.1 
Org-N (mgll) 1.8 1.8 1.8 
TDS (mgll) 
Color iflPHR units) 
TOC (mgll) 
BCD 5-day (nql l)  

- 57- 



UNIT 1FI TAaLE a1 

FOHTH 
DRY 
D4Y NO. 

SEPT 
13 
49 

SEPT SEPT SEPT 
14 15 16 
50 5 1 52 

SEPT 
17 
53 

SEPT S3T SEPT SEPT SEPT 
18 19 20 2 1 22 
54 55 56 57 58 

SYSiFM 2FlRCXETECS 
*Sludge Rge 20 
t!F/M)COD 8.27 
tHRT 1.9 

FEED FFlRRKEiERS (BRTCH 1) 38 
Voluue ( l i t e r s )  5 
pH (s td uni ts)  9.5/10.4 
COD (mg/l) 2063 
NWN (rng/l) 186 
SS ! ~ g / l )  66 
VSS (mg/l) 32 
CN (mgll) 0.33 
SCN (mg/l) 193 
POD 5-day (mg/ 1) 1418 
TOC (ing/l) 
Phenolics (mg/l) 1.54 
P04-P !ay/ l )  
Org-N iag / l )  
502 !my/l) 
NO3 ( f lg / l )  
ms (nq/ l )  
Color (IIPHII Units) 

a m  PIIRR~ETERS 
Vol Yasted (a11 434 
D.O. (mg/l) 7.4 
SS ( r g / l )  3600 

+SS (PRI: m r r e r t d !  3600 
Temp (C) 25 
pH (std un i t s )  6.8 
OUR ' (ag/ l /hr) 
VSS (iiiy/l) 315/ 

tVSS i P K  corrected) 3157 
VSS/SS 

*PIX Rdded (rag) 8 
*Inventory ( m g / l  basin) . 8 

ff FLUENT PRRRMETERS 
Velum ( l i terxs)  4.46 
COD (mg/l) 158 
SS (mg/lJ 134 

+POC corrected ,134 
pH ( ~ I J  un i ts)  6. Y 
VSS !,nu/l) 

tPK corrected 
NH2N (rng/l) 0.9 
CN (mgll) 1.19 
SCN (mg/l) 5.1 
NO2 (eg/ l)  4.04 
NO3 (mg/l) 1 95 
2henolics (mg/l) (8.025 
P04-P (mg/l) 11.1 
Orp-N (sg / l )  
TGS (mg/l) 
Color (RPHII a~ni ts)  
TOC (mg/l) 
BED 5-day (in 4/11 



UF(IT 14 TRBLE R1 

MNTH 
3RY 
DRY NO. 

SYSTEM FRRGMETERS 
*Sludge Age 
t(Fi!l)COD 
*HRT 

FEED PRRRMETERS (BFlTCH 8 ,  
Volume ( l i t e r s )  
pH (std uni ts)  
COD (mg/1) 
NH3N (mg/l) 
SS (mg/l) 
VSS (ragll) 
CN (ag/ l)  
SCN img/l) 
POD M a y  (mg/l) 
TOC (mg/l) 
Phenolics (aq/ l)  
P04-P (isg/l) 
Org-N (og/ l)  
NO2 (rng/l) 
v 3  (klg/l) 
XIS ( r g / l )  
Cslor (RPHR Units) 

B2SIN PFIRAFIETERS 
'Jol Wasted (a111 
D.O. (og/ l)  
SS (wg/l) 

4SS (!WC ccrrected) 
Temo (C) 
pH (std uni ts)  
CUR (ng/!/hr) 
VSS (mg/l) 

tVSS (PIX corrected) 
VSSI'SS 

+PRC Rdded (ag) 
*Inventory (ng/ l  basin) 

EFFLUENT PFIRGMCTCRS 
Voluae ( l i t e r s )  
COD (mg/l) 
SS ( M Q / ~ )  

*PAC corrected 
pH (std uni ts)  
',!SS (mgll) 

*?RC corrcctcd 
NH?N (mg/l) 
CN (mg/l) 
SCN ( ~ g / l )  
NO2 (aiq/l) 
NO3 (mg/l) 
Phenolics ( a g l l )  
FC4-P (mgll) 
Orq-N (mqll) 
TDS (mg/l) 
Csior !ACHR units) 
TOC (mg/l) 
BUD 5-ddy 1) 

SEPT 
23 
59 

SEPT SEPT SWT SEPT SEPT SEPT SEPT OCT OCT 
24 25 26 27 28 29 38 1 2 
68 6 1 62 63 64 65 66 67 68 



UNIT 10 TABLE ill 

WNTH 
PLY 
nfiy NO. 

SYSTEM FFIRkKTERS 
*Sludge Bge 
t (F/M)COD 
*HRT 

FEED PClRFiMETERS (FFITCH #1 
Volume ( l i t e r s )  
pH (s td uni ts)  
COD (ng l l )  
NH2N (;nq/l) 
SS (mg/l) 
VSS (mg/l) 
iN (mgll) 
SCN (ng/ l )  
90D 5 4 a y  ( a g l l )  
TOC tmg/l) 
Phenolics img/l) 
204-P I ~ g l l )  
Cr;-N i a g l l )  
S02 (rng/l) 
'ti3 !mq/l) 
TDS irngll) 
Cctlor (RPW Units) 

BClSIN PA3fifiETERS 
Vol Wasted ( a l l  
D.O. ( r g / l )  
SS (mgll) 

tSS (PFIC corrected) 
Temp (C) 
pH (s td un i t s )  
OUR (ng/l/hr) 
VSS (mg/l) 

*VSS (PRC corrected) 
VSSiSS 
ttK Cldded (mg) 
t Inventory (mg/l basin) 

EFFUENT FRilRSTERS 
Volune ( l i t c r d  
COD (mg/l) 
ss (ag/ii  

tPClC corrected 
pH (s td uni ts)  
6 s  IhlQl l)  

*PRC corroctad 
NMN (ng/ l )  
CN (mg/l) 
SCN (mg/l) 
902 (mg/l) 
30.3 (mq/l) 
.>hen01 ics (mgll) 
P04-P i ! ~ ~ g / l )  
Org-N (mg/l) 
IDS (ng/ l )  
CoIsr iA3Hfl l ~ n i t s )  
TOC !mg/l) 
a0D 5-day (nc / l )  

OCT OCT 
3 4 

69 70 

OCT 
5 

7 1 

15 
0.30 
2.3 

3 1 
4.80 

11.5/18 
, 2805 

178 
436 
92 

1480 
646 

753 
7.2 

2700 
a 7 m  

24 
7.9 

2339 
2333 

0 
8 

3.70 
140 
34 
34 

8.0 

1.8 

625 
39 

(3.4 

OCT 
6 

72 

15 
8.34 
2.0 

3 1 
4.60 
11.6 
2085 

178 
436 
92 

1480 
646 

732 
7.4 

2 5 9  
2590 

23 
7.8 
46 

2320 
2330 
0.90 

8 
0 

4.35 
145 
48 
40 

8.1 
34 
34 

1.8 

625 
39 

(3.4 

- 60- 

OCT OCT 
7 8 

73 74 

OCT 
9 

75 

15 
0.23 
2.6 

3 1 
3 . 3  
11.5 
2052 

153 
436 
92 

1400 
646 

700 
7.1 

2970 
E978 

22 
7.9 

2672 
2672 

0 
0 

2.55 
141 
116 
116 

8 

2.9 

625 
39 

(3.4 

OCT 
10 
76 

15 
0.29 
2.2 

31 
4.18 
11.5 
2a52 

153 
436 
92 

1M8 
646 

723 
7.2 

2789 
2708 

23 
7.8 
42 

2440 
2440 
0.08 

0 
0 

4.45 
116 
M 
48 

8.0 
42 
42 

2.9 

625 
39 

(3.4 

OCT 
11 
77 

15 
0.30 
2.3 
3 1 

4.1 
11.3 
2098 

156 

1360 
649 

753 
7.4 

2690 
2bYU 

22 
8.1 

236 1 
2361 

0 
0 

3.75 
127 
24 
34 

8.2 

3.5 

1.3 

36 
1.8 

OCT 
12 
78 

15 
0.35 

2.8 
31 

4.63 
11.2 
2098 

156 

1368 
649 

756 
7.3 

2600 
2688 

23 
7.9 

2282 
2282 

0 ,  
0 

4.45 
137 
26 
26 

8.8 . 

3.5 

1.3 

36 
1.8 



UNIT 1A TABLE A 1  

MONTH 
DAY 
DQY NO. 

SYSTEY PAREFETERS 
*Sludge Age 
t (FIN) COD 
*HAT 

FEED PARQ!lETERS (BRTCH 1) 
Volume ( l i t e r s )  
pH (s td uni ts)  
COD (mgll l  
NH3N (mgll) 
SS (ng l l )  
VSS (mgll) 
CN (mgll) 
SCN ( ~ g l l )  
BOD 5-day (31g11) 
TOC img/l) 
Phenolics (mgll) 
P04-P (ag/ l )  
Org-N (mgll) 
NO2 (mgll) 
'403 (mgll) 
3 s  (mgll) 
Color (APHA Units) 

BGSIN PARARETERS 
Vol Wasted (ml) 
D.O. (mgll) 
SS (mgll) 

tSS (PFIC corrected) 
Ternp (C) 
pH (std uni ts)  
OUR (mg/l/hr) 
VSS (mgll) 

tVSS (PIIC cgrrected) 
vss/ss 

*PAC Added (mg) 
*Inventory (mg/l basin) 

EFTVENT 3BRRXETERS 
Voiuae ( l i t e r s )  
CGD (moll) 
SS (ag l l )  

*PFlC corrected 
OH (std uni ts)  
VSS (mgll) 

*PAC corrected 
NH3N (mgll) 
CN (mpll) 
SCN (mg/l) 
NO2 imgl l)  
NO3 (mg/l) 
P.:enol ics (mgll) 
?04-P (ag/ l )  
Org N (mrj/l) 
TDS ( a g l l )  
Color !GPHA uni ts)  
TO6 img/l) 
POD 5-day (mgll) 

OCT 
13 
79 

15 
0.18 

4.1 
31 

2.25 
11.0 
2098 

156 

1260 
649 

76 1 
7.4 

2650 
2658 

23 
8. i! 

42 
2230 
2230 
0.64 

0 
8 

2.85 
1 46 
50 
50 

8.2 
36 
36 

3.5 

OCT 
14 
60 

15 
0.30 
2. i 

3 1 
4.35 
10.9 
1983 

158 

1360 
649 

703 
7.5 

2828 
2820 

22 
7.9 

2373 
2373 

0 
0 

4.02 
1 48 
60 
68 

8. 0 

8.7 

OCT 
15 
8 1 

15 
0.32 
2.1 
3 1 

4.40 
10.9 
1983 

158 

1360 
649 

714 
7.5 

2675 
2675 

22 
8.0 

225 1 
2251 

8 
0 

4.80 
144 - 
48 
48 

8.1 

8.7 

OCT OCT OCT OCT OCT OCT OCT 
16 17 18 19 20 2 1 22 
82 83 84 85 86 07 88 



MONTH 
,Day 
DRY NO. 

SYSTEM PGRiiMETERS 
*Sludge Age 
+ (F1M)COD 
*HRT 

FEED PARAMETERS (BATCH 1) 
Volume ( l i t e r s )  
pH (s td uni ts)  
COD (mgll) 
NH3N (mg/l) 
SS (rngll) 
VSS .(mg/l) 
CN (mgll) 
SCN (my/l) 
POD 5-day (mgll) 
TOC (rng/l) 
Phenolics (rng/l) 
P04-P (0g/ l )  
Org-N (mq/l) 
NO2 Cag/l) 
NO3 (mgll) 
ms (mg/l) 
Color (FIPtUl Units) 

BFlSIN PRRRHETERS 
Vol Wasted ( ~ 1 )  
D.O. (mgll) 
SS (mgll) 

*SS (PAC corrected) 
Twp (C) 
pH (s td uni ts)  
OUR ( ~ g / l / h r )  
VS5 (ag/1) 

9V99 (PAC corrected) 
VSS/SS 

*PAC Added (mg) 
+Inventory ( f lg / l  basin) 

EFFL'JENT P9RGMETERS 
Voluae ( l i t e r s )  
MD r ~ g / i )  
S"Jblg/l) 
*MC corrected 

pH (std uni ts)  
v99 (wyfl) 

*MC c a r r ~ r t c d  
NHZN (mg/l) 
CN (mg/l) 
SCN (mg/l) 
NO2 (mgll) 
NO3 ( ~ g / l )  
Phenolics (mgll) 
P04-P (ng/ l )  
Org-N (11?g/1) 
ms cflg~) 
Color (APHA uni ts)  
TOC (mg/lI 
aoD (;,~g/i) 

OCT 
23 
89 

OCT OCT OCT OCT OCT OCT K T  OCT 
24 3 26 27 28 29 30 31 
98 9 1 92 93 94 95 96 97 

NOV 
1 
98 



UNIT 19 TABLE A1 

K N T H  
DRY 
DAY YO. 

SYSTEH PfiRGHEiERS 
+Sludge 2ge 
t(F/#)CGD 
*HRT 

FEED PGRRFETERS (BRTCH a)  
Volume ( l i t e r s )  
pH (std units) 
COD (mgll) 
NH3N (mgll) 
SS (mgll) 
VSS. (mgll) 
CN (mgll) 
SCN (mgll) 
POD 5-day (mg/l) 
TOC (mg/l) 
Phenolics (mg/l) 
P04-P (mgll) 
Crg-Et. !ng/ 1) 
N02 (mgll) 
V03 (mgll) 
TDS (mglll 
Color (RPHfl Units) 

BRSIN PRRRNETERS 
Vol Wasted (a l l  
D.O. (mgll) 
SS (mpll) 

nSS (PRC corrected) 
Tem~ (C) 
gH (std units) 
OUR (mg/l/hr) 
VSS (mg/l) 

tVSS (PK corrected) 
VSSISS 

tPAC Added (mg) 
*Inventory (mgll basin) 

EFFL'JENT ?GMXETERS 
Voluqe [ l i t e r s )  
COD (mgll) 
SS imgll) 

tPFIC corrected 
DH (std units) 
VSS (mg/l) 

IPRC corrected 
NHZN (aq l l )  
C N  (mgll) 
SCN (mgll) 
NO2 (mgll) 
No3 (ngl l )  
Phenolics (mg/l) 
P04-P ( sg l l )  
Orq-N (rngll) 
TDS (mg/l) 
Color iAaHR units) 
TOC (rllg/l) 
BCD 5-day (ny/ l )  

NOV 
2 

99 

NOV NW NW NW NOV NW NOV NOV 
3 4 5 6 7 8 9 10 

180 101 182 103 104 185 186 187 



UNIT 1R TRBLE 01 

MONTH 
DRY 
DRY NO. 

SYSTEM PAWfiETE2S 
tSludoe Rge 
t (FIM) COD 
tHRT 

FEED PRRRAETERS (BRTCH P) 
Volusle ( l i t e r s )  
OH (s td unl ts)  
COD ( a g l l )  
NUN (mgll) 
ss (mg/l) 
VSS. (mgll) 
CN (mgl l)  
SCN ( r n j / l )  
BOD 5-day ( r g l l l  
t0C ( vg / l )  
Phenolics !ag l l )  
POI-P (mgl l)  
Org-FC (rngll) 
NO2 (mgl l l  
NO3 (mgl l)  
Tijs (ug l l )  
Color (W Unlts) 

BRS IN PFIRREETERS 
Vol Wasted (1111 
D.O. ( m o l l )  
SS (tlg111 

+SS (PRC corrected) 
Twp (C) 
pH (s td  uni ts)  
OUR (mg/l/hr) 
VSS (0011) 

+VSS (PG€ corrected) 
VSSISS 
tPK Rtlded (mg) 
+Inventory (ngI1 basin) 

EFFLUENT CflRAMETERS 
Voluae ( I l t e r s )  
CilD ( m y / l )  
SS (mqll) 

*WU: corrected 
OH (s td unltci) 
VSS (mg/l) 

*PAC cor.r.ucted 
NH3N (mgll) 
CN (rngll) 
SCN (ng l l )  
NO2 (mgll) 
NO3 (ag l l )  
Phenolics (mgll) 
PO4-P (mgll) 
Org-N (mg/l) 
TDS (mg/l) 
Color iRPHfl unrts) 
TOC (mg/l) 
BOD 5-day (rngll) 

NOV 
12 
189 

15.00 
0.44 
1.d 

4.9 . . 
11.8 
igk 
156 
334 
90 

1280 
643 

S. 24 

7E i  

762 
8.6 

21 10 
2110 

+ L 

19 
7.7 

lei4 
1848 
0.88 

0 
0 

4.47 
238 
18 
18 
7,3 
38 
33 

47.1 

10. 8 

875 
53 

3.0 

NOV 
i 4 

111 

15. a7 
0.34 
1.96 

4.75 
11.8 
1 992 
156 
338 
98 

1280 
643 
5.24 

750 

760 
8.6 
2598 
2590 
18.5 
7.9 
56 

2290 
2290 
0.88 

0 
0 

4, a 
226 
22 
22 

7.8 
28 
28 

47.1 

18.8 

875 
53 
3. B 

NOV NW 
19 20 
ii6 117 

NOV 
21 
118 



UNIT 1R TRPLE A1 

MONTH 
oily 
OAY No. 

SfSTEM PA3RAETERS 
*Sludge Age 
t(F/E)COD 
*HRT 

FEED PRRRRETERS (BRTCH 1) 
Volume ( l i t e r s )  
pH (s td uni ts)  
COD (mg/l) 
NH3N (mg/l) 
SS (ng/ l)  
VSS (ng/ l )  
CN iag/ l )  
SCN (mg/l) 
BOD 5-day ( r q /  1) 
TOC (ag/1) 
Phenolics (mg/l) 
P04-P (ng/ l)  
Org-N img/ll 
NO2 (rag/!) 
803 (ng/ l)  
ms ( ~ g / i )  
Color (APHFl Units) 

BflSIN PRRRRETERS 
Vol Wasted (ml) 
D.O. !mg/l) 
SS (rng/l) 

tSS (PnC corrected) 
Teap (C) 
pH (s td uni ts)  
OUR (mg/l/hr) 
VSS (mg/l) 

tV5S ( P K  corrected) 
VSS/SS 

t P K  ridded (mg) 
+Inventory (mg/l basin) 

EFFLUENT ?AMMETERS 
Volume ( l i t e r s )  
COD ( # g / l )  
SS (mg/l) 

tPCIC corrected 
pH (std uni ts)  
VSS ( m g / l )  

*PK corrected 
NH3N (mg/l) 
CN ( ~ g l l )  
SCN (mg/l) 
NO2 (mgll) 
NO3 (mg/l) 
Phenolics (mg/l) 
P04-P (mgll) 
Org-N (mg/ll 
TDS (mg/l) 
Color (WHR !units) 
TOC ( m g / l )  
EGD 5-day ;ag/!) 

NOV 
22 

119 

1s. a7 
0.38 
2. a4 

4.55 
11.9 
2859 

134 
795 
170 

1.24 
188 

1240 
650 

5.11 

73 

1500 

688 
8.6 

2268 
2260 

19 
8 

2036 
2036 
0.90 

0 
0 

4.38 
23 1 
60 

8.5 

(4 

(. 025 
3.6 

750 
68 

3.9 

NW NOV 
24 25 

121 1 2  

NOV 
26 

123 

14.99 
0.24 
2.63 

3.46 
12 

2898 
147 
795 
170 

1.24 
188 

1 222 
668 

5.11 

73 

1560 

169 
8 

2878 
2878 

19 
8 

2525 
2525 
8.88 

0 
8 

3 
225 
604 

7.9 

(4 

(. 025 
4.4 

750 
53 
i 3  

NOV 
28 

125 

15. $8 
8.35 
2.48 

3.75 
11.9 
2838 

147 
795 
170 

1.24 
188 

1228 
660 

5.11 

73 

1500 

470 
8 

2617 
2617 

19 
8 

19 
1895 
1895 
a. 72 

0 
0 

3.375 
199 
256 

7.8 
116 

(4 

(. 025 
4.4 

750 
53 
(3 

NOV 
29 

126 

15.88 
8.37 
2.33 

4 
11.8 
2027 

147 
335 
85 

1.24 
188 

1338 
647 

5. a9 

73 

1500 

531 
8 

2545 
2545 

20 
8.2 

1843 
1843 
0.72 

0 
8 

3.6 
194 
190 

8.0 

7.1 
1.41 
3.7 

15.5 
131 

(. 025 
3.6 
5.5 

4788 
758 
50 

3.4 

DEC 
1 

128 

15.88 
8.45 
1.94 

4.8 
11.7 
2027 

147 
395 
85 

1.24 
188 

1200 
647 

5.09 

73 

1508 

647 
8 

2425 
2425 

19 
8 

24 
1790 
1790 
8.74 

0 
0 

4.32 
285 

86 

8.0 
46 

7.1 
1.41 
3.7 

15.5 
131 

(. 625 
3.6 
5.5 

4788 
750 
50 

3.4 
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UNIT 1R T R E E  A1 

RGNTH 
3RY 
3aY NO. 

SYSTEM PMRMETERS 
*Sludge Age 
t(F/?r)COD 
*HRT 

FEED PRRRNETERS (BRTCH 8 )  
Volume (liters) 
pH (std units) 
COD (ag/l) 
NHJN (rng/l) 
SS (mg/l) 
VSS (sg/l) 
CN (mgll) 
SCN (mg/l) 
BOD 5-day (mgll) 
TOC (my/l) 
Phenolics (mg/l) 
~04-P (ag/l) 
Org-N (mg/ll 
NO2 (mg/l) 
:403 (mg/l) 
TDS (mgll) 
Color (RPHA Units) 

BRSIN PRRRNETERS 
Vol Wasted (01) 
D.O. (mg/l) 
SS (mgll) 

*SS (PIX corrected) 
Tewp (C) 
pH (std units) 
OUR (ng/l/hr) 
VSS (ag/l) 

rVSS (PRC corrected) 
VSS/SS 

*PRC added (mg) 
*Inventsry (ag/l basin) 

EFFLUENT PGRRHETERS 
Volume (liters) 
COD !mg/l) 
SS (mg/l) 

*MC corrected 
pH (std units) 
VSS (mgll) 

*PRC corrected 
N H j N  (nq/l) 
CN (mgll) 
SCN (mg/l) 
NO? (mg/l) 
NO3 (ng/l) 
Phenolics (mg/l) 
PO4-P (rgll) 
Org-N (mg/l) 
1DS (mg/l) 
Color !!4PHR units) 
TOC (mg/l) 
BOD 5-day f rgl l )  

DEC 
12 

139 

14.99 
0.38 
1. aa 

4.95 
11.5 
2122 

140 
522 
114 

1268 
664 

5.61 

1568 

743 
7.2 

3230 
3230 

19 
7.8 
24 

2292 
2292 
0.71 

8 
0 

4.63 
184 
48 

7.9 
32 

28.8 

(. a25 
6.1 

4585 
750 
46 

(2 

DEC 
13 

140 

14.99 
0.26 
1.86 

5 
11.6 
201 1 

136 
482 
94 

1.08 
184 

1200 
648 

5.43 

78 

1500 

729 
7.2 
962 
3 8 2  

19 
7.9 

2315 
2315 
0.71 

0 
8 

4.65 
169 
58 

7.9 

42.8 
2.41 
3.9 

9.85 
95 

(. 825 
4.3 

12 
4345 
875 
49 

5.3 

DEC 
14 

141 

15. a0 
0.36 
1.86 

5 
11.5 
201 1 

1% 
482 
94 

1.88 
184 

1208 
640 

5.43 

78 

1500 

754 
7.2 

3267 
3267 

19 
8 

2318 
2318 
0.71 

0 
0 

4.7 
168 
32 

8.0 
26 

42.8 
2.41 
3.9 

9.05 
95 

(. 825 
4.3 

12 
4345 
875 
49 

5.2 

DEC 
15 

1 42 

15.81 
8.36 
1.81 

5.15 
11.6 
201 1 

136 
482 
94 

1.08 
184 

12m 
640 

5.43 

78 

15110 

740 
7.1 

2 3 5  
3355 

19 
8 

2387 
2 3 7  
0.71 

0 
8 

4.75 
195 
42 

8.0 
34 

42.8 
2.41 
3.9 

9.05 
95 

(. 025 
4.3 

12 
4345 
875 
49 

5.3 
-67- 

DEC 
16 

143 

14.99 
8.37 
1.72 

5.4 
11.5 
2016 

136 
482 
94 

1.08 
184 

1 La3 
65 1 

5.43 

78 

1500 

619 
7 

3415 
3415 

19 
7.7 

2438 
2438 
0.71 

0 
0 

5.25 
180 
118 

7.8 
% 

67.6 
2.41 
3.9 

9.05 
95 

(. 825 
3.4 

12 
4345 
a75 
48 
4 

DEC 
17 

1 44 

15. a1 
0.34 
1.86 

4.99 
11.5 
2016 

136 
482 
94 

1.118 
184 

1228 
65 1 

5.43 

78 

1500 

6% 
7 

3425 
3425 

18 
8.2 

2437 
2437 
0.71 

0 
0 

4.64 
182 
78 

8.2 
63 

67.6 
2.41 
3.9 

9. a5 
95 

(. 825 
3.4 
12 

434s 
873 
48 
4 

DEC 
18 

145 

14.99 
0.33 
1.92 

4.85 
11.6 
2816 

136 
482 
94 

1.00 
184 

l Z 8  
65 1 

5.43 

78 

15a0 

723 
7.2 

3448 
3440 

18 
8.2 

2447 
2447 
0.71 

a 
0 

4.75 
167 
56 

8.3 
45 

67.6 
2.41 
3.9 

9-85 
95 

(. 825 
3.4 

12 
4345 
875 
48 
4 

DEC 
19 

146 

15. a0 
0.32 
2.07 

4.5 
11.3 
2016 

136 
482 
94 

1.08 
184 

1 La3 
65 1 

5.43 

78 

1588 

717 
7.2 

3470 
3470 

19 
8.5 
24 

2332 
2332 
8.67 

0 
8 

4-35 
174 
66 

8.5 
40 

67.6 
2.41 
3.9 

9.85 
95 

(. 82s 
6.2 

12 
4345 
875 
48 
4 

DEC 
20 

147 

15.60 
0.33 
2.27 

4.1 
10.5 
2037 

123 
508 
108 

1168 
650 

6. % 

2500 

563 
7.2 

3 1 s  
3157 

19 
8.1 

2122 
2122 
0.67 

0 
8 

3.6 
188 
c w  

8.3 
126 

88.2 

(. 025 
6.2 

4375 
1008 

47 
5 

DEC 
21 

148 

14.99 
8.31 
2.16 

4.3 
9.8 

m 7  
123 
568 
108 

1160 
658 

6.96 

2500 

737 
7.2 

3495 
3495 

18 
8 

2349 
2349 
0.67 

8 
8 

3.93 
198 
56 

8.2 
34 

88.2 

(. 025 
6.2 

4375 
1098 

47 
5 



UNIT 1CI TABLE R1 

YONTH 
DRY 
DFIY NO. 

SYSTE3 PARRMEiFRS 
tSludge Age 
t (F1M)COD 
*HRT 

~ m ,  FARRFETERS (BRTCH ii 
Voluae ( l i t e r s )  
pH (s td  un i t s )  
COD (mg/l! 
NH3N (mq/l) 
SS (mq/I) 
VSS. (mgfl) 
CN (mg/l) 
SCN (mg/l) 
BOD 5-day (mq/l) 
TOC (mgll) 
Phenolics (mg/l) 
P04-P (mqll) 
Org-N (ng / l )  
NO2 ( r ~ g / l )  
NO3 (oiq/l) 
TDS (eq/ l)  
Color ( R M  Units) 

BCISIN PCIRAMETERS 
Vol Wasted ( m i )  
D.O. (mq/l) 
SS (aq/ l )  

tSS  (PAC mrrected) 
Temp IC) 
pH (s td units!  
OUR ( r q / l / h r )  
VSS (mo_/l) 

+VS9 (PRC cur~rwted)  
VSS/SS 
tW Rdded (nq) 
t Inventory (mg/l basin) 

F F L i T  PRRRMETE2S 
Volume (litcrd 
COD (mg/l) 
SS (aq f l )  
+MI: corrected 

pH (5td un i t¶ )  
VSS (mq/ll 

tPQC corrected 
NHJN (mq/l) 
CN (mqfl l  
SCN (mg/l) 
NO2 (mgll)  
NO3 ( r g / l )  
Phenolics ( i g / l )  
704-P (mg/1) 
Org-N (mg/l) 
TDS ( n q l l )  
Color (APHR un i t s )  
TOC (mgll) 
803 5-day imcil) 

DEC DEE DEC DEC DEC DEC DEC DEE DEC 
22 23 24 25 26 27 2e 29 30 

149 158 151 i 52 153 154 i 55 156 ISI 

DEC 
3 1 

158 



UNIT 1R TFIBlE 91 

WCNM 
DRY ' 
DRY so. 

SYSTEN P4RRlrlETE7S 
*Sludge Rge 
*(F/N)COD 
*HAT 

FEED FfiiiRbETERS (BFITCH 1) 
Volume ( l i t e r s )  
pH (std units) 
COD (nglll  
NH3N (mgll) 
SS (mg/l) 
VSS .imq/l) 
CN (mg/l) 
SCN (ag/ l )  
BOD 5-day (rngll) 
TOC ( rg / l )  
Phenolics (mg/l) 
P04-P (rng/l) 
Crg-H (rngll) 
NO2 (myll) 
.(a3 (3igIl) 
TDS ( rg / l )  
Calor (RPM Units) 

BRSIN PRRfiNETERS 
Vol Uastal (ml) 
D.O. (eg/l) 
SS ( m g l l )  

tSS (PRC corrected) 
Tmo (C) 
OH (std units) 
IUR (mg/l/hr) 
VSS (ang/l) 

*VSS (9% corrected) 
VSSISS 

*PIX Added lag) 
*Inventory (mgll basin) 

SRGENT PRRMETERS 
Vo!ume ( l i t e r s )  
COD (mgll) 
SS (mg/l) 

*PRC corrected 
33 (5td units) 
VSS (mgl l~  

tFF\C corrected 
SHZN (mg/l) 
CN ( sg l l )  
SCN (mg/l) 
NO2 (rngll) 
NO3 !mg/l) 
Phenolics (mgll) 
?C4-P (!Og/l) 
Org-N (mg/I) 
TDS (mgll) 
Color (RPHR units) 
TOC (mgll) 
BOD 5-?ay (mgll) 

JRN 
1 

159 

15. a8 
8.33 
1.75 

5.3 
10.5 
1968 
187 
288 
60 

1. as 
287 

1818 
573 

11.83 

76 

3508 

756 
8.5 

3292 
3292 

19 
7.7 

2222 
2222 
0.67 

0 
0 

4.83 
162 
33 

7.8 
19 

218 
8.447 

4.9 
0.62 
2.98 

(. 025 
6.3 
11 

4330 
1250 

52 
3 

JRN 
2 

168 

15.08 
0.31 
2.19 

4.25 
13.6 
1968 
187 
208 
68 

1.99 
207 

1818 
573 

11.63 

76 

iSB8 

691 
8.5 

3350 
3350 

20 
8.45 

226 1 
2261 
8.67 

8 
8 

4.25 
197 
86 

8.4 
55 

210 
0.447 

4.9 
8.62 
2.98 

(. 025 
6.3 
11 

4398 
1250 

52 
3 

JRN JRN 
3 4 

161 162 

JRN 
5 

163 

i z  aa 
8. 37 
1.92 

4.85 
9.8 

1788 
185 
474 
94 

1050 
563 

18.3 

1758 

678 
8 

2732 
2732 

19 
8.4 
36 

1955 
1955 
8.72 

8 
8 

4.15 
188 
212 

8.3 
1 42 

205 

(. 025 
3.6 

4766 
1000 

6 1 
2 

JRN 
6 

164 

12.08 
8.36 
2.88 

4.65 
11.4 
1823 
176 
474 
94 

i 038 
568 

10.3 

1759 

930 
8 

2735 
2735 

21 
8.3 

1957 
1957 
8.72 

8 
8 

4.35 
i n  
44 

8.4 
29 

21 1 

(. 825 
13.5 

4766 
l0QB 

45 
3 

JRN 
7 

165 

12.80 
0.35 
1.78 

5.23 
11.5 
1823 
176 
474 
94 

1838 
568 

18.3 

1758 

98 1 
8 

3133 
3133 

19 
7.8 

2242 
2242 
8.72 

0 
8 

4.97 
166 
12 

8.0 
8 

211 

(. 025 
1;. 5 

4766 
I@@@ 

45 
3 

JRN 
8 

1 66 

12. a8 
0.32 
1.96 

4.75 
10.5 
1823 
176 
4 74 
94 

1036 
568 

10.3 

1758 

963 
0 

3118 
3118 

18 
7.5 

223 1 
2231 
0.72 

8 
8 

4.42 
168 
26 

7.8 
17 

21 1 

(. 025 
13.5 

4766 
1008 

45 
3 

JRN 
10 

168 

12.68 
8.39 
2.02 

4.6 
18.3 
1318 
195 
344 
182 

8.203 
155 

1028 
603 
9.3 

66 

2509 

865 
7.1 

2635 
2635 

28 
7.8 

1882 
1882 
8.71 

8 
0 

4,35 
125 
82 

7.7 
46 

215 
0.616 

4.9 
(8.25 
(2.5 

(. 02s 
13.1 

5 
5128 
758 
43 
3 



FONTH 
BAY 
CRY YO. 

SYSTEM PRRGME~ERS 
*Sludge Flge 
~[FIMICOD 
tHRT 
mD PARAYETERS ( P ~ T C H  4j 

Volume ( I l t e r s )  
pH (std units) 
COD (agl l ) ,  
NUN (ag l l )  
SS imqll) 
VSS (ag l l )  
CN (mgll) 
SCN (mgll) 
B~IU 5-day (mq/ 1 j 
TOC (mg/~) 
phenolics (ag l l i  
P04-P (mqll) 
Orq-Y irngll) 
NO2 (sg l l )  
NO3 (mgll) 
ns (mg11) 
Color (FIPHl4 Units) 

BFlSIN PARAMETERS 
Vol bJasted ( m l )  
D.O. (mgll) 
SS (egl l )  

tSS (PRC corrected) 
leal0 (I;) 
OH (std units) 
OUR (mglllhr) 
VSS (ugl l )  

tVSS (W correcked) 
VSSISS 

*PK added (ag) 
*Inventory (mgll basin) 

EFFLUENT PRRMTERS 
Volurae ( I l t e r s )  
COD ( n g l l l  
sr; ( f lq/ l l  

+PRC corrected 
DH (std units) 
VSS (mglll 

*?BE corrected 
NH3N (arg/lj 
CN imgll) 
SCN (mgll) 
NO2 (mgll) 
No3 ( f lg l l )  
Phenolics (mgllj 
304-P ( m g / i )  
Qrg-N (ng l l )  
TDS imgll) 
Color (GPHA units) 
TOC (mgI1) 
50D 5-day (mgll 

JAN 
1 1  
169 

i2.02 
a. 29 
2.89 

i. 45 
ii. 1 
isii 
155 
344 
102 

0.203 
155 
102i 
d3 
9.3 

66 

2500 

800 
8 

2530 
2530 

ai 
7.7 

1807 
1807 
0.71 
i 
0 

4.1 
iae 
84 

7.7 
47 

?is 
0.616 
4.9 

(0.25 
(2.5 

(. 025 
13.1 

5 
5128 
750 
43 
3 

JAN 
i7 

i 75 

12.80 
0.41 
2. 84 

4.55 
18.1 
1975 
176 
684 
148 

960 
686 
9.59 

2500 

818 
7.5 
2560 
2560 
21 

0.3 

1838 
1828 
0.72 

0 
0 

4. u 
206 
I d4 

8.2 
61 

198 

(. 025 
8.95 

4915 
750 
5 1 

3.5 

JAN JFlN 
10 19 
176 177 



UNIT 18 TRBLE R1 

NCNTH 
DRY 
ORY NO. 

JRN 
22 
180 

JRN JAN JAN JRN 
23 24 25 26 
!81 182 183 184 

JRN JRN JAN 
27 28 29 
185 186 187 

SYSTM PR2ANETE7S 
*S!udge Rqe 
1 ( F I M )  COD 
*HRT 

FEED PRRGMETERS (BOTCH #) 

Volume (liters) 
pil (std units) 
COD (mg/l) 
W N  (mg/l) 
SS (mg/l) 
VSS (ng/l) 
CN (mg/l) 
SCN (rnu/l) 
M D  5-day (mg/l) 
TCC (mg/l) 
Phenolics (mg/l) 
PC4-P (mg/l) 
Org-N (rng/l) 
NO? (mqli) 
NO3 (mg/l) 
VDS (ag/l) 
Color (W Units) 

BRSIN PR3RKETERS 
Vol Wasted !all 
D.O. (rng/l) 
SS (mg/l) 

*SS (PRC corrected) 
Temp (C) 
OH (std units) 
CUR (ng/!/hr) 
VSS (mg/l) 
tVSS (PAC corrected) 
VSS/SS 
tPRC Rdded (eg) 
*Inventory (mj/l basin) 

EFFLUWT PQRR!?E?EflS 
Volume (liters) 
COD (ag/l) 
SS (m!/l) 

*PIX corrected 
pH (std units) 
VSS (illg/l) 

*PRC corrected 
NHZN (mg/l) 
CN Imgll) 
SCN ( f lg / l )  

NO2 (mg/l) 
103 (rny/l) 
Phenolics (rg/l) 
P04-P (mg/l) 
Org-N (mg/l) 
TDS (ag/l) 
Color (RPtiR units) 
TOC (mg/l) 
BCG 5-day (rg/l) 



L'NIT 19 TRBLE R l  

FEB FE8 FEB FEB 
6 7 8 9 

195 136 197 198 

MCNTH 
CAY 
DRY NO. 

FEB 
5 

194 

SYSTM FdRGXETERS 
*Sludge Gge 12.138 
t(F1M)COD 0.43 
*HRT 2.14 

mD PCIRRKTERS (BATCH 1) 
Volume ( l i t e r s )  4.35 
p~ (std units) 10.3 
COD (mgll) 2137 
NH3N (mgll) 154 
SS (mg/l) 296 
VSS ( ~ ~ 1 1 )  106 
CN (aqll)  
6CN (mp/l) 
aoo 5-day (mg11) :@20 
TOC (agll) 648 
Phenolics (mgll) 9.7 
P04-P (ag/l) 
Org-H imqll) 
NO2 (flgll) 
NO3 (ngll) 
ms (mg/I) 
Color (FtPHR Units) 2500 

BRSIN PARMETERS 
Vol Masted (all 965 
0.0. (mgll) 6.4 
SS lmgl l )  3005 

16G (PnC carrcebed) 3885 
Temp (C) 20 
pH (std units) 8.3 
OUR (flj/l/hr) 
VSS (mgll) 1 TtlCl 

*vSS (PIX corrected, 1708 
VSSISS 0.60 

*PRC Added tag) 0 
*Inventory (ogll basin) 8 

EFFLUENT PFIRAMETERS 
VOIUW (liters) 4 
CCD (mgll) 206 
S5 (aqll) 26 

tPCIC corrected 
pH (std units) 8.3 
VSS (mgll) 15 

QP~C corrwted 
qH?N (mgll) 180 
CN (agll) 
SCN ( n g l l )  
NO2 (mgll) 
NO3 (rng/l) 
Phenolics (mgll) (0.25 
P04-P (mgll) 3.3 
0rg-N (mgll) 
TIlS (mgll) 4532 
C.>lor [CIPHfl units) 1400 
TOC (agll)  59 
POD 5-day (mgll) 3.5 



UNIT !R TFlBLE R1 

KCNTH 
GRY 
CRY NO. 

SYSiEM PfiRkFETERS 
*Sludge hge 
t(F1M)COD 
t HRT 

FEED PRRRMETERS (BOTCH 1) 
Volume ( l i t e r s )  
pH (std units) 
COD (ngll) 
NH3N (mgll) 
SS (mg/l) 
VSS. (lag/ll 
CN (mg/l) 
SCN (mg/l) 
BOD 5-day (mgll) 
TOC (mg/l) 
Phenolics (mglll 
PO4-P (mg/l) 
Org-N (mg/l) 
NO2 (rngll) 
NO3 (ng/ l )  
T3S imqll) 
Color (RM Units) 

BRSIN PRRRHETERS 
Vol Wasted (61) 
D.O. (ngl l)  
SS (mg/ l )  

*SS (PRC corrected) 
Temp (C) 
pH (std units) 
OUR (nq/l/hr) 
VSS (mg/l) 

*VSS lCK corrected) 
VSS/SS 

*P!C Rdded (mg) 
*Inventory (mgll basin) 

EFFL!ENT PAffiMETERS 
Volume ( l i t e r s )  
COD ( ~ $ 1 )  
SS (mg/l) 

4FIC corrected 
pH (std units) 
VSS (mq/l) 

IPFIC corrected 
NH3N (u~g/l) 
CN (mgll) 
SCN (ag/l) 
NU2 (ng/l) 
MI3 (ng/l) 
Phenolics (mg/l) 
P04-P (mg/ll 
Org-N !mg/l) 
TDS (ogl l)  
Color (RPHR units) 
TOC (flg/l) 
BOD ?-day (mg/l) 

FEE 
10 

199 

12.60 
0.27 
2.82 

4.6 
10.4 
2076 

183 
336 
154 

9.59 
184 

1130 
71 1 
8.5 

80 

25@0 

604 
6.2 

3655 
3855 

19 
8.3 

12 
2159 
2159 
0.56 

0 
0 

4.25 
365 
188 

8.5 
106 

182 
0,716 
43.9 
0.92 

( 1 . 8  
(0.025 

2.9 
27 

48% 
1500 

94 
6 

FEB 
11 

200 

12.88 
0.34 
2. a4 

4.55 
10.4 
2076 

183 
336 
154 

9.59 
164 

1138 
71 1 
8.5 

80 

2500 

842 
6.2 

4145 
4145 

20 
8. 4 

2330 
2330 
0.56 

0 
8 

4.25 
365 
154 

8.4 
87 

1 82 
0.716 
43.9 
0.92 

(1.25 
(0.025 

2.9 
27 

4892 
1580 

94 
6 

FEE 
13 

282 

12. 38 
0.41 
1.82 

5.1 
10 

2076 
183 
336 
154 

9.59 
184 

1130 
71 1 
8.5 

60 

866 

369 
6.2 

3710 
3710 

20 
8.2 

12 
2128 
2128 
0.57 

0 
Q 

4.8 
359 
488 

8.2 
280 

1 82 
8.716 
43.9 
.0.92 
(1.25 
(0.025 

2.9 
27 

4892 
1500 

94 
6 

- 73- 

FEB 
14 

203 

12.80 
0.32 
1.94 

4.8 
10.1 
2124 

166 
254 
124 

1080 
638 
9.8 

2508 

460 
6.2 

4 3 8  
4588 
a 
8 

2627 
2627 
0.57 

0 
0 

5.2 
265 
458 

8.0 
263 

290 

(0.025 
3.9 

5352 
1580 

76 
3 

FEB 
15 

284 

9. aa 
0.26 
1.36 

4.75 
9.6 

2124 
166 
255 
124 

1080 
698 
9.8 

2500 

656 
6.2 

4868 
4060 

20 
8.1 

2329 
2329 
0.57 

0 
0 

4.45 
259 
436 

8.1 
250 

200 

(0.025 
3.9 

5352 
1500 

76 
3 

FEB 
16 

?a5 

9.88 
0.32 
2.14 

4.35 
9.6 

2124 
166 
254 
124 

1 a80 
698 
9.8 

2500 

1841 
6.2 

4055. 
4655 

20 
8.2 
24 

2385 
2365 
0.59 

0 
0 

4.15 
262 
286 

8.2 
168 

280 

(0.025 
3.9 

5352 
1500 

76 
J 

FEB 
17 

3 6  

3. $9 
0.32 
1.75 

5.3 
11.3 
1649 
166 
254 
124 

1830 
575 
9.8 

2500 

978 
6.2 

3380 
3900 

20 
8.2 

2294 
2294 
0.59 

8 
0 

5.1 
262 
272 

8.2 
160 

136 

(0.025 
3.7 

5352 
1500 

73 
2 

FEB FEE 
16 19 

287 208 



UNIT Ill TRBLE O1 

ZONTH 
DiiY 
CGY NO. 

SYSTEN PflPflACTCRS 
+Sludge Rge 
t(F/M)COD 
*HRT 

FEED PllRGNETE.% (BATCH I)) 
Volume (liters) 
pH (std units) 
COD (mg/l) 
t&3~ (mg/l) 
SS (mg/l) 
VSS. (mgll) 
CN (ag/l) 
SCN (ag/l) 
BOD 5-day (gq/l) 
TOC (mgll) 
Phenolics (mg/l) 
P04-P (sg/l) 
Org-N (mg/l) 
NO2 (agll) 
NO3 (mg/l) 
ms (B~ / I )  
Color (GPW Enits) 

BOS!N PORRMETERS 
Vol Wasted (all 
D.O. !mg/l) 
SS (mg/l) 

c6S (PnC rorrcctcld) 
Temo (Cl 
pH (std units) 
BUR (ng/l/hr) 
6 s  (riljllJ 
tVSS (?K corrected) 
VSS/SS 

tPFH: Rdded (mg) 
+Inventory (mgll basin) 

EFFLUENT PAREMETZRS 
volune (ltterr) 
COD (mg/l) 
SS (mg/l) 
*PM corrected 
pH (std units) 
VSS [!dg/l) 

*PBC corrected 
hW3N (mg/l) 
CN (ng/l) 
SCN (agll) 
NO2 (mg/l) 
NO3 (mg/l) 
Phenolics (mg/l) 
P04-P (mg/l) 
Org-N (ag/l) 
TDS (ng/l) 
Color (FIFHfl units) 
TOC (mg/l) 
BOD 5-day (3g/1) 

FEE 
22 
21 1 

3.418 
0.30 
1.86 

5 
10.6 
1620 
176 

2.55 
174 
988 
566 
6.6 

71 

3880 

1182 
6.2 
3968 
2968 

20 
7.9 

229 1 
2291 
8.58 

0 
0 

4.68 
235 
128 

8.1 
74 

196 
0.451 
5.3 
0.36 

4 
(0.025 
8.4 
12 

5714 
1509 
64.5 

3 



UNIT 1R TABLE A1 

MONTH 
DAY 
DRY NO. 

MAR 
1 

219 

MAR 
2 

228 

MAR 
3 

22 1 

MRR 
4 

222 

YAR R XAR MRR YRR WR!l 
5 6 7 8 3 la 

222 224 225 226 227 228 

SYSTEn PARR#EiERS 
+Sludge Rqe 9.80 
*(F/M)COD 0.41 
*HAT 1.91 

FEED FFtRFtIETERS (BATCH 1) 
Volume ( l i t e r s )  4.86 
pH (std units) 10.5 
COD (mgll) 1795 
NH3N (mgll) 149 
SS (mgll) 188 

'VSS. (ag l l )  80 
CN (ngll) 
SCN (agl l )  
BOD 5-day (mgll) 1030 
TOC (ag11) 572 
Phenolics (mgll) 
FU4-P (mqll) 
Orq-N, (mgll) 
NO2 (rag/l) 
NO3 (mgll) 
TDS (mgll) 
Color (RPHFI Units) 

BEIN PflRfi?lETERS 
Vol Wasted (ml) 1131 
D.O. (mgll) 8.7 
SS (ngl l )  2718 

*SS (PRC corrected) 2718 
Teftlp (C )  19 
pH (s td  units) 7.3 
OU9 (mglllhr) 
VSS (mgll) 1768 

*VSS (PG€ corrected) 1768 
VSSISS 0.65 

+PIX Added (mg) 0 
+Inventory (agl l  basin) 0 

E m U N T  PARRMETERS 
Vollllae (liters) 4-79 
COD (mgll) 248 
SS (1g11) 116 

9CIC corrected 
pH (s td  units) 7.6 
VSS (mgll) 75 

+PAC corrected 
THjH (figll) 179 
CN (ag l l )  
SCN (ag l l )  
NO2 (mgll) 
NO3 (ngl l )  
Phenolics (ag l l )  
P04-P (ngl l )  
Crg-N (n~q/l) 
TDS (aiql!) 
Color (RPKFI tinits) 
TOC (mgll) 
POD 5 d a y  (fig/!) 



UNIT 1R TRPLE R1 

MONTH 
DRY 
DRY NO. 

WRR 
12 

238 

SYSTEM PRRMETERS 
ts i  II,I~P age 
+(F/M)COD 
t HRT 

FEED PRRRMETERS (BRTCH #)  

Volume ( l i t e r s )  
pH (s td uni ts)  
COD (ag l l )  
NHJN (ag l l )  
SS (ng l l )  
VSS. (mgll) 
CN (mqll) 
SCN (mq/ll 
BOD 5 d a y  (mgll) 
TOC (mgll) 
Phenolics ( a g l l )  
PO44 (mp!l I 
Org-N (mull) 
NO2 imgl l)  
NO3 (ag/ l )  
TDS (mgll) 
Color ( L M  Units) 

BRSIN PflRf?lETERS 
Vol Wasted !MI 
0.0. (mgll) 
SS (ng l l )  

*SS (PRC corrected) 
Twrp IC) 
pH !std uni ts)  
WR !mg/l/hr) 
VSS (mg/l) 

.4V5S (PRC cur-rected) 
v93/93 

*POC Rdded (mg) 
*Inventory ( a g l l  basin) 

EFFLUENT PFlRR!tETE?S 
Volume ( l i t e r s )  
COD (mgll) 
SS (mg/l) 

+PM corrected 
pH (s td  uni ts)  
VSS (ng l l )  

*PFlC corrected 
NHjN (ng l l )  
CN ( s g l l )  
SCN (mgll) 
NO2 (mgll) 
NO3 (mgll) 
Phenolics (mgll) 
P04-P (agl!) 
Org-N (mg/l) 
TDS ( r g l l )  
Coior ,m i ts )  
TOC (mgll) 
BOD 5-?ay !zq/ l )  

3.88 
'a. 59 
1.81 



UNIT 1B TRBLE 42 

HONTH 
DRY 
DRY NO. 

JULY 
26 
0 

JULY 
27 

1 

JULY 
28 
2 

JULY JULY JULY 
29 30 31 
3 4 5 

RUG 
1 
6 

RUG 
4 
9 

SYSTE!! PRRRNETERS 
*Sludge Rge 30 
* (FIM) COD 0.05 
*HRT 2.2 

FEED PRRRHETERS (BRTCH #) 27 
Volume ( l i t e r s )  3.22 
pH (std units) 6.913.7 7. 
COD (iugll) 217 
NH3N (regll) 12 
SS (mgll) 
VSS ( m g l l )  
CN (mgll) 2.2 
SCN (moll) 6.4 
EOD 5-day ( m g l l )  
SOC (mell) 
Phenolics (mgll) (. 025 
P04-P (flg/l) 4.2 
0rg-N (mg/l) 8 
SO2 (mqll) 59.8 

(mgll) 152 
TDS (bIg/l) 
Color (WHR Units) 

BBSIN PRRRWETERS 
Vol Wasted (all 189 
D.O. (mgll) 7.7 
SS imgll) 2270 

*SS (CRC corrected) 1770 
Temp (C) 25 
OH (std units) 7.5 
OUR (mglllhr) 
VSS (mgll) 1903 

*VSS (PK corrected) 1484 
VSSISS 

iPnC added ( m q )  143 
*Inventory (mgll basin) 500 

EFFLUENT PRRFIMETERS 
Vollllae ( l i t e r s )  2.85 
COD (mgll) 177 
SS (mgll) 78 

*PRC corrected 
$4 (std units) 7.30 
VSS (mgll) 

*PRC corrected 
NH3N ( m g l l )  2 
EN (mg/l) 1.48 
SCN ( ~ q l l )  5.2 
NO2 (mgll) 5.7 
NO3 (sgll) 217 
Phenolics (mgll) 
P04-P (mgll) 
Org-N (mgll) 
TDS (ngll) 
Color ( W l B  units) 1000 
TOC ( ~ ~ 1 1 )  45 
BOD 5-day ( ~ ~ 1 1 )  
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UNIT 10 TRBLE A2 

NONTH 
DRY 
DRY NO. 

SYSTEM PRRRMETERS 
*Sludqe Rge 
i(F1M)COD 
*HRT 

FEED PRRRNETERS (BRTCH #) 

Volume (liters) 
pH (std units) 7. 
CSD (mg/l) 
NMN (mqll) 
SS (wyll) 
VSS (agll) 
CN (sgll) ' 

SCN (mgll) 
BOD 5-day (mg/l) 
TOC (mgll) 
Phenolics (argll) 
P04-P (mgll) 
Org-N (s~qll) 
NO2 (rng/l) 
NO3 (mgll) 
TDS ! mgll) 
Color (RPHf4 Units) 

BRSIN PRRRPlETERS 
Vol Wasted ( ~ 1 )  
0.0. (mgll) 
SS (mull) 

*SS (PAC corrected) 
THE0 (C) 
pH (std units) . 

OUR (mylllhr) 
VSS (agll) 
*VSS (PAC corrected) 
VSSISS 
*PRC Rdded (mg) 
*Inventory (mgll basin) 

EF FLGENT PRIWMETERS 
Volom (liters) 
COD (mgll) 
SS (myll) 

*W corrected 
pH (std units) 
VSS (agll) 
*PRC corrected 

NH3N (ag/l) 
CN (mgll) 
SEN (iigtl) 
No2 (flyll) 
NO3 (ngll) 
Phenolics (moll) 
W4-P (mull) 
0I"p-N (mgll) 
TDS (mull) 
Color (RPHfl units) 
TOC (mull) 
BOD 5-day (mull) 

RUG 
19 
24 

30 
0.08 
1.9 

28 
3.70 
7.3 
212 

15.8 

3.02 
6.3 

(. 025 
3.3 

166 
7.6 

1880 
1388 

25 
6.9 

1638 
1203 

143 
500 

3.43 
145 
66 

7.0 

7.6 
2.18 

(. 825 
4.2 

RUG 
20 
25 

30 
0.07 

1.9 
28 

3.70 
7.0 
289 

24.3 

3.02 
6.3 

(. 025 
3.9 
1.5 

195 
7.5 

1840 
1340 

26 
6.9 

1603 
1168 

143 
500 

3. n 
151 
52 

7.0 

7.6 
2,18 

(. 825 
4.2 



UNIT 18 TRBLE R2 

YONTH 
DAY 
DRY NO. 

RU6 RUG 
27 28 
32 33 

Affi RUG 
20 31 
35 36 

SWT 
1 

27 

RUG 
29 
34 

SYSTEN FRARIETERS 
*Sludge Rge 36 28 
*(F/M)CGD 0.05 0.86 
*HRT 1.9 2.1 

FEED PRRREETERS (BRTCH #) 28 28 
Volume ( l i ters)  3.76 3.35 
pH (std units) 7.613.4 7.2/8.8 
?OD (mq/l) 168 195 
NH3N (mgll) 17.5 17.5 
SS (mq/1) 
'ES (m;/l) 
CN ( m g l l )  3.02 3 . E  
SCN (rpg/l) 
BOD 5-day (mg / l )  
TOC (sq/l)  63 63 
Phenolics (mq/l) (-025 (.025 
P04-P (rdq/l) 
Org-N (rng/l) 
NO2 !mq/l) 13.7 13.7 
NO3 (mg/l) 171 171 
ms (MQ/I )  
Calor (RPW Units) 5M 500 

BASIN PARFINETEAS 
Vol blasted (nl)  187 : 04 
D.O. (ag/l) 7.5 7.4 
SS (mq/l) 2280 1940 

*$S (FCIC corrected) 1780 1448 
Temp (C) 25 25.3 
DH (std units) 7.2 8.0 
OIJR ~mg/!Ihr) 6 
V6S (mg/l) 1940 1651 

*VSS (PI#: corrected) 1515 1225 
VSS/SS 0.85 

*PAC Cldded (mg) 143 144 
*Inventory (mql l  basin) 588 500 

EFFLUENT PFtRRirlETERS 
Volcno ( l i t e r r )  3.45 2.95 
COD (nq/l) 149 1 53 
SS (mgl l )  66 128 
M C  corrected 

pH (std units) 7.1 7.7 
VSS (nqll) 52 

4ClC corrected 
.W3N (eg/l) 8.9 1.1 
CN (mj/l) 0.373 0.373 
SCN (mgll) 4.2 4.2 
NO2 (aq/l) 1.2 1.2 
NO3 (mg/l) 202 202 
Phenolics (ag/l) ' 

P04-P (aqll) 
Orq-N (rnq/l) 0.9 
TDS (mqll) 
Color W!A units) 750 758 
TOC (mq/l) 52 52 
BUD 5-day (mqll) 



UNIT 19 TRBLE R2 

MONM 
DFlY 
DRY NO. 

SiPT 
4 

40 

SEPT SEPT 
5 6 

41 42 

SEPT 
7 

43 

SWT 
8 

44 

SEPT SEPT SEPT SEPT 
9 10 11 12 

45 46 47 48 

SEPT 
13 
49 

SYSTEM PRMKTERS 
tSludae Rqe 20 
t (FIN) COD 0.05 
~ H R T  2. a 

FEED PFIRRMETERS (BFlTCH 1) 29 
Volume ( l i t e r s )  3.48 
oH (std uni ts)  7.118.9 
C3D (mgll) 174 
NUN (mgll) 12.5 
SS ( f l g l l )  
VSS (mpll) 
CN ( f i g l l )  1.88 
SCN (rngll) 
B8D 5-day (mg11) 
TOC (ng l l )  
Phenolics (mgll) (. 025 
PCI4-P (mgll) 8.1 
Org-N (mgll) 1.8 
NO2 ( a g l l )  18.2 
:XI3 (ag l l )  199 
TDS (rngll) 
Color (MtiU Units) 

BRSIN F'RRRWETERS 
Vol Uasted ( a l l  161 
D.O. (mgll) 7.7 
SS (mgll) 2220 

*SS (PK corrected) 1720 
T a p  (C) 25 
gH (s td uni ts)  7.4 
5UR (mgll lhr) , 

VSS (mgll) 1975 
*VSS ( P X  corrected) 1530 
VSSISS 

*PAC Fldded (lag) 143 
*Inventory (mgll basin) 500 

ynum PRRAETEG 
Vblllme ( l i t e r s )  3.10 
COD (ag l l )  84 
SS (mgll) 90 

*PRC corrected 
pH (s td  uni ts)  7.5 
VSS (mgll) 

*PRC corrected 
NH3H (mgll) 0.8 
CN (mg/l) 0.489 
SCW (myl l)  3.1 
NO2 (mgll) 0.41 
NO3 (ag l l )  227 
Phenolics (mgll) (. 025 
P04-P (ragll) 5.3 
Org-N (mgll) 6.4 
rn (mgll) 
Color (FlPHII units) 
TOC (mgll) 
BOD 5-day (ag l l )  



ONIT 1B TRBLE f12 

YENTH 
DflY 
DRY NO. 

SWT 
14 
50 

SEPT SEPT SEPT 
15 16 17 
51 52 53 

SEPT SEPT SEPT 
18 19 20 
54 55 56 

SEPT SEPT 
21 22 
57 58 

SEPT 
23 
59 

S Y S E M  PRRRMETERS 
tSltidge Age 
*iF/M)COD 
*HRT 

FEED PRRRMETERS (BRTCH #) 

Volume ( l i t e r s )  
pH (std units) 
200 (mg/l) 
NUN ( m g l l )  
SS (rngll) 
VSS (mall) 
CN (mgll) 
SCN (mg/l) 
BOD 5-day (mg/l) 
TOC ( m a l l )  
Phenolics (mgll) 
P04-P ( m n / l )  
Org-N (mgll) 
N02 (roll) 
YO3 (mall) 
TDS (mgll) 
Color (RPW Units) 

BRSIN PFIRRMETERS 
Vol Uasted (n l )  
D.O. (mg/l) 
SS (ng/l) 

*SS (PRC corrected) 
Tmp (C1 
pH (std units) 
OUR (ng/l/hr) 
VSS (mgll) 

*VSS (PflC corrected) 
VSSISS 
+PRC fldded (mg) 
*Inventory (ag/l  basin) 

EFFLUENT PflRflETERS 
Volume (1 i te rs )  
036 (nq/l) 
SS (rnq/l) 
*WC corrected 

OH (std units) 
VSS (mq/1) 

fPCIC correctrd 
NH3N (ag/l) 
CN (ag/l) 
SCN (mg/l) 
NO2 (mgll) 
NO3 (ag/l) 
Phenolics (mgll) 
W4-P (mgll) 
Org-N (mgll) 
TDS (ng/l) 
Color (FIPCYI units) 
TOC (mgll) 
BOD 5-day (ag/l) 



ENIT 10 TABLE R2 

NONTH 
D FIY 
DRY NO. 

SEPT 
24 
60 

SEPT 
25 
6 1 

SEPT SEPT 
26 27 
62 63 

SEPT SEPT 
28 29 
64 65 

SEPT OCT IICT OCT 
30 1 2 3 
66 67 68 69 

SYSTEM PRRRNETERS 
tSlcdpe Rge 
t (FIE) CCD 
*HRT 

FEED PARRYETERS (BOTCH P) 
Volume ( l i t e r s )  
QH (s td units) 
COD (mg/l) 
NH3N (ap/l) 
SS (mg/l) 
VSS (mg/l) 
CN (mgll) 
SCN (mg/l) 
BOD 5-day (mg/l) 
TOC (mp/l) 
Phenolics (mg/l) 
PC4-P (mg/l) 
Org-N (mg/l) 
!I02 (mg/l) 
N33 (mg/l) 
TDS :rng/l) 
Color (RPHR Units) 

ERSIN PFIRRNETERS 
Vol Wasted (ml) 
D.O. (ma/l) 
SS (sgll) 

*SS (PFIC corrected) 
Temp (C) 
pH (std units) 
OUR (mg/l/hr) 
VSS (mg/l) 

tVSS (PIX corrected) 
vss/ss 

*POC FIdded (mg) 
*Inventory h g / l  basin) 

EFFLUENT PFIRRMETERS 
Volume ( l i t e r s )  
COD (rng/l) 
SS (mg/l) 

*PQC corrected 
pH (std units) 
VSS (mg/ l )  

9 R C  c o r m t d  
M3N (aq/1) 
CN (ag/l) 
SCN (mg/l) 
PM2 (mqll) 
NO3 (sfl/l) 
Phenolics ( m g l l )  
P04-P (mq/l) 
Org-N (mg/l) 
fDS (cag/l) 
Color (WHFI units) 
TOC (mg/l) 
BOD 5 d a y  (mg/l) 

38 
ERR 
1.9 
30 

3.70 
7.5 
112 
5.2 



UNIT 10 TRBLE R2 

YONTH 
DRY 
DRY NO. 

OCT OCT 
4 5 

70 7 1 

OCT OCT OCT 
6 7 8 

72 73 74 

OCT OCT OCT 
9 10 11 

75 76 77 

OCT 
12 
78 

OCT 
13 
79 

SYSTEM FRRRKTERS 
tSludpe Rge 30 30 
t (F/N) COD 0.14 0.17 
*HRT 1.9 !.9 

FEED PRRGNETERS (BRTCH #)  3 1 3 1 
Volu~e ( l i t e r s )  3.78 3.78 
DH (std unlts) 8.217.4 8.2/6.4 
CCD (mgll) 169 157 
NH3N ( m g l l )  5.2 1.8 
SS (mgll) 24 
VSS (rng/l) 24 
CN (mg/l) 
SEN (agl l )  
BOD 5day (mgll) 9 (3.4 
TOC (mgll) 49 39 
Phenolics (mgll) (8.825 
PC4-P (mg111 32.3 
Org-N ( r ~ i g l l )  
SO2 (mp/l) 
'a3 ( m g l l )  
TDS ( rg / l )  
Color (RPH Units) 625 

BflSIN PRRRMRERS 
Vol Liasted (11) 113 146 
0.0. (mgll) 8.0 8.0 
SS (ag/l) 1130 960 

+SS (PFIC corrected) 630 468 
i e m ~  IC) 24 24 
pH (std unlts) 8.2 8.2 
OUR (wgll lhr) 
VSS (ergll) 363 818 

*VSS (PIX corrected) 537 392 
VSS/SS 

MIX Rdded (mg) 143 143 
*Inventory (mgll basin) 588 588 

EF'UENT PFlRRMETERS 
Volume ( l ~ t e r s )  3.59 3,s 
COD (mgll) 144 134 
SS (mgll) 56 38 

rQFlC corrected 
pH (std units) 8.1 8.1 
VSS (mgll) 

t9RC corrected 
NH3N (mgll) 1.5 1.5 
CN (ag l l )  
SCN (mgll) 
F;02 (mgll) 
KO3 (ngl l )  
Phenolics (ng/l) 
P04-P (myll) 
Org-N (myll) 
TDS (ng l l )  
Color !RPM units) 
TOC (mgll) 
BOD 5-day (mgll) 



UNIT 1B TFlBLE F12 

NONTH 
DFlY 
DRY NO. 

OCT 
14 
80 

OCT 
15 
81 

OCT OCT 
16 - 17 
82 83 

OCT 
18 
84 

OCT 
19 
85 

OCT 
20 
86 

OCT 
21 
87 

OCT OCT 
22 23 
88 89 

SYSTEM PFlRRNETERS 
tSludge Flge 
i(F/lrl)COD 
*HRT 

FEED PRRRilETERS (BCITCH %) 

Volume ( l i t e r s )  
OH (std units) 
COD (mg/l) 
NEN (mg/l) 
SS (mg/l) 
VSS (ng/l) 
CN (mg/l) 
SCN (mg/l) 
BOD 5-day (sg/l) 
TOC (mg/l) 
Phenolics (mg/l) 
P34-P (ag/l) 
Org-N (biq/l) 
'102 (mgll) 
XI3 (111g/1) 
ms (111911) 
Color (RPW Units) 

BRSiN PRRlUllETERS 
Vol blasted (m1) 
D.O. (rng/l) 
SS (mg/l) 

*SS (PRC corrected) 
Temo (C) 
pH (std units) 
CUR (ng/l/hr) 
VSS (mg/l) 

tVSS (PX corrected) 
vss/ss 
*PIX Mded (mg) 
*Inventory (ag/l basin) 

EFFLUENT PARMETERS 
Volume ( l i t e r s )  
MD (mq/l) 
SS (mg/ll 

#FIG corrected 
OH (std units) 
VSS (ng/l) 

iPFlC corrected 
NH3N f m r j / l )  

CN (mg/l) 
SCN (slgll) 
No2 (mg/l) 
No3 (mg/l) 
Phenolics (mg/l) 
P04-P (mg/l) 
Org-N (rg/l l  
TDS (ag/l) 
Co:or ( R M  units) 
TOC (mg/l) 
BOD 5-day (mg/l) 



UNIT 18 TRBLE R2 

MONTH 
DRY 
DRY NO. 

SYSTEM PRilRMETERS 
*Sludge Rge 
t (F /M)CCD 
MRT 

FEED PRARRETERS (BRTCH 1) 
Volume ( l i ters)  
pH (std units) 
CCD (aqll) 
NMN (mqll) 
SS (mqll) 
VSS (mqll) 
CN (wgll) 
ECN (agll) 
POD 5-day (rngll) 
TOC (agll) 
Phenolics (mgll) 
PO4-P (mgll) 
Org-N !mg/l) 
#a2 irngll) 
h03 (mql l )  
ms (ag/l) 
Co!or (RPiW Units) 

BRSIN PARCIMETERS 
Vol Wasted (al l  
D. 0. !mq/l) 
ss (Glgll) 

+SS (PRC corrected) 
TMP !C) 
pH (std units) 
CUR (mqlllhrl 
VSS (mgll) 

*VSS (PX corrected) 
VWISB 

tPRC Rdded (mg) 
*Inventory (mql l  basin) 

EFFLUENT PRRRNETERS 
Volume ( l i ters)  
MD (rnqll) 
SS ( m g l l )  

*WC corrected 
pH (std units) 
.vss (agll) 
*PIX corrected 
NH3N (ogll) 
CN (agll)  
SCN (ag/l) 
NO2 (mqll)  
NO3 (ng/l) 
Fhenolics (mql l )  
P04-P (egll) 
Org-N (mqll) 
TDs (f lg/ l )  
Color (RPM units) 
TOC (ngll) 
800 5-day (mqll) 

OCT 
24 
90 

30. a8 
0. a7 
1.89 

3.7 
8.1 
126 
3.8 
42 
34 

125 
8.6 

1540 
!042 

19 
8.3 

4 
1268 
76fi 

0.82 
143 
498 

3.45 
111 
72 

8.1 
46 

0.6 

588 
34 

0.9 

OCT 
25 
91 

?9.39 
0.05 
1.89 

3.7 
8.1 
120 
3.8 
158 
134 

610 
0.403 

177 
8.6 

1760 
1262 

19 
8.4 

1440 
9e 
Q. 8e 

143 
498 

3.45 
113 
56 

8.5 
46 

0.3 

(0.825 
2.5 

3 1 
0.8 

OCT 
27 
33 

29.96 
0. 05 
1.89 

3.7 
8.3 
113 
3.7 
24 

134 

610 
0.403 

189 
8.8 

1750 
1252 

18 
8.3 

2 
1430 
93'2 

8.82 
143 
498 

3.3 
113 
52 

8.4 
34 

0.3 

(0.025 
2.5 

31 
0.8 

-86- 

OCT 
28 
94 

29.96 
0.12 
1.89 

3.7 
8.3 
122 
3.7 
46 
34 

610 
0.403 

185 
8.8 

1160 
662 
10 

8.3 

948 
458 

a. 02 
143 
498 

3.52 
1 Ib'J 
60 

8.4 
34 

0.3 

(0.025 
2.5 

31 
0.8 

OCT 
29 
95 

23.39 
0.10 
1.83 

3.7 
8 

121 
3.9 
48 
34 

610 
0.403 

145 
8.8 

1240 
742 
19 

8.3 

1813 
515 

8.82 
143 
498 

3.38 
111 
52 

8.3 
34 

0.3 

(0.025 
2.5 

3 1 
0.8 

OCT 
20 
36 

29.35 
8.05 
1.99 

3.51 
8 

128 
3.9 
36 
34 

610 
0.403 

189 
8.8 

1880 
1382 

18 
8.4 

1536 
1038 
0.82 
143 
498 

3.15 
113 
58 

8.3 
34 

0.3 

(0.025 
2.5 

31 
0.8 

OCT 
3 1 
97 

23.98 
0.07 
1.89 

3.7 
7.6 
148 
3.9 
36 
34 

610 
0.403 

231 
8.7 

1630 
1132 

18 
8.1 

2 
1380 
882 

0.85 
143 
498 

3.5 
113 
26 

8.2 
24 

8.3 

(0.025 
2.5 

31 
0. 8 

NOV 
1 

98 

30.67 
0.07 
1.95 

3.59 
7.5 
145 

186 
8.2 

1560 
1062 

18 
8.1 

1380 
882 

0.85 
143 
498 

3.56 
123 
44 

8.1 
24 

(4.0 
0.65 
2.7 

8.19 
179 

(0.025 
8.46 
(4.0 

750 
35 

2.5 

NOV 
2 

99 

29.95 
0.07 
1.89 

3.7 
7.3 
144 

10.3 
26 
22 

2.25 
6.3 
6.4 
44 

(0.025 
29.9 

(4 
3.26 
146 

875 

185 
9.1 
850 
352 

18 
7.8 

1386 
a42 

0.85 
143 
498 

3.5 
i i5 
48 

8.0 
24 

(4.0 
8.63 
2.7 

0.19 
179 

(0.825 
8.46 
(4.0 

758 
35 

2.5 



UNIT 18 TRBLE R2 
I 

NCNTH 
DRY 
DRY NO. 

SYSTEM PRRRNETERS 
M u d u e  Age 
t!F/M)COD 
4Y.91 

FEED FRRFIMETERS (BATCH #)  

Volume (liters) 
pH (std units) 
COD (rng/l) 
NH3N (mgll) 
SS (mq/l) 
VSS (mq/l) 
CN (mg/l) 
SCN (mgll) 
BOD 5-day (mg/l) 
TOC (mgll) 
Phenolics (ag/l) 
P04-P (mgll) 
Org-N (mgll) 
NO2 (ug/ll 
NO3 (mql!) 
TDS (mg/l) 
Color (RPHII Units) 

BRSIN PRRRIETERS 
Vol Nasted (11) 
D.O. (mg/l) 
SS (ag/l) 

fSS ( W C  corrected) 
Temp (C) 
pH (std units) 
OUR (wq/l/hr) 
VSS (klg/l) 
*VSS (PIX corrected) 
VSS/SS 
fPFIC Rdded (mq) 
+Inventory (mq/l basin) 

UFLJENT PFlRRlrlETERS 
Volume (1 iters) 
COD (ag/l) 
SS (plg/l) 

*PAC corrected 
pH (std units) 
VSS (mgll) 

@At corrected 
NH3N (eq/l) 
CN (nq/l) 
SCN (mq/l) 
MI2 (agll) 
NO3 (ng/l) 
Phenolics (mqll) 
m-P (aq/l) 
0rg-N (my/l) 
m (~q/l) 
Color MPHR units) 
TOC (mg/l) 
001 5-day (mg/l) 

NOV NOV NOV NOV NOV NOV NOV NOV 
3 4 5 6 7 8 9 10 

100 101 102 183 104 105 106 107 

NOV NOV 
11 12 
188 109 



UNIT 10 TRBLE A2 

MONTH 
DAY 
DRY NO. 

NOV 
13 

i i a  

SYSTEH PARRNETERS 
*Sludge Age - 30.G 
r (FINICOD 8.12 
*HAT 2.01 

FEED PARR#ETERS (BATCH 8 )  
Volume ( l i t e r s )  3.48 
OH (std units) 7.3 
COD (mgll) 238 
NH3N (mgll) 47.1 
SS (ag l l )  18 
VSS ( ; ~ g / l )  38 
CN ( m o l l )  
SCN (mgll) 
BOD 5day (mgll) 3.0 
TOC ( m o l l )  53 
Phenolics (mgll) 
PC)-P (mg/l) 10.8 
Org-N (mgll) 
NO2 (mglll 
NO3 (mgI1) 
ms ( ~ ~ 1 1 )  
Color (RPW Units) 875 

BASIN PFlRAWEERS 
Vol Wasted ( m l )  322 
D.O. (myll) 8.9 
SS (mgll) 1520 

*SS (PCIC corrected) 1025 
Temp (C) 17. S 
pH (std units) 6.7 
OUR (ny l l lh r )  
VSS tmgll) 1327 

tVSS (PAC corrected) 832 
VSSISS 0.87 

*PAC Added (ng) 143 
*Inventory (my11 basin) 495 

EFFLUENT PFlRAMElERS 
Volunc ( l i tei '~) 5.5 
LUU ~ m g l l )  182 
SS (mgll) 28 

*PIX corrected 
pH (std units) 6.6 
VSS (ngl l )  32 

*PIX corrected 
NH3N (agl l )  50.5 
CN ( ~ g l l )  
SCN (mgll) 
NU2 (agl l )  
Nu3 (Llgll) 
Phenolics (og l l )  
W4-P (ag l l )  14.3 
Org-N (mgll) 
TDS (mg/l) 
Color (RPHR units) 875 
TOC (mgll) 46 
BOD 5-day (mqll) 2.8 

NOV 
15 

112 

30.25 
0.16 
2. a3 

3.45 
8.2 
226 

47.1 
22 
20 

1.52 
4.2 

3 
53 

(. 025 
18.8 

6 
!7.3 
148 

875 

160 
9.8 

15% 
1101 

I I 
7 

1421 
926 

0.89 
143 
495 

J. 1 
163 
64 
44 

6.7 

20.4 
1.23 

4 
8.71 

174 
(. 825 
10.7 
(4.0 

758 
48 

1.3 

NOV NW 
16 17 

113 114 

30.35 30.43 
0.@8 8.09 
1.39 1.96 

3.51 3.58 
7.9 7.6 
201 184 
6.3 6.3 
18 14 

1.52 1.52 
4.2 4.2 
1.6 1.6 
53 53 

(.025 (-025 
5.4 5.4 

6 6 
17.3 17.3 
148 148 

750 750 

138 220 
9.6 9.6 

1768 1582 
1273 1886 

16 17.5 
7.2 7.6 

3.6 
1574 1328 
1n71 ~12  
0.89 0.84 
143 143 
495 4% 

3.3 3.3 
165 158 
58 30 
36 21 

6.8 7.2 
22 
17 

20.4 20.4 
1.23 1.23 

4 4 
0.71 0.71 

174 174 
(.@S (.a25 
10.7 10.7 
(4.0 (4.0 

750 750 
48 48 

1.3 1.3 

NOV 
18 

115 

29.95 
0.11 
2.18 

3.33 
7.5 
195 
6.3 
50 
40 

1.52 
4.2 
1.6 
55 

(. 025 
5.4 

6 
17.3 
148 

750 

230 
9.6 

1432 
936 
If 

7.3 

1282 
766 

0.84 
143 
496 

3.15 
167 
26 
17 

7.3 

(4.0 
1.23 

4 
0.71 
174 

(. 025 
7.7 

(4.0 

750 
47 

1.2 

NW 
20 

117 

10. a8 
ERR 

2.09 

3.355 
8.1 
181 
4.9 
250 

1.52 
4.2 
3.2 
55 

(. 025 
4.5 

6 
17.3 
148 

750 

23 
9.2 
454 

18 
8 

38 1 

0.84 
143 
493 

3.15 
156 
38 

8 

(4.0 
1.23 

4 
0.71 
174 

(. 825 
7.7 

(4.0 

758 
47 

1.2 

NOV 
2 1 

118 

29.89 
a. 11 
2.01 

3.475 
8.4 
1 83 
4.9 
138 

1.52 
4.2 
3.2 
55 

(. 825 
4.5 

6 
17.3 
148 

750 

170 
9.6 

1325 
832 
18 
8 

2.1 
1145 
652 

0.86 
143 
493 

3.25 
165 
48 
38 
8 

46 
36 

0.0 
1.23 

4 
0.71 
174 

(. 025 
7.7 

(4.0 

758 
47 

1.2 

NOV 
22 

119 

29.78 
0.21 
1.97 

3.55 
8.5 
233 
4.9 
70 
70 

1.52 
4.2 
3.2 
55 

(. 025 
4.5 

6 
17.3 
148 

750 

110 
9.5 

1098 
684 

18 
8.2 

949 
455 

0.86 
143 
494 

3.4 
161 
58 
32 

8.3 

(4.0 

(. 825 
3.9 

750 
48 

1.8 



UNIT 18 TRBLE fl2 

WONTH 
DRY 
DRY NO. 

SYSTEH PRRRPIETERS 
tSludpe Aye 
t (F/#)COD 
*HRT 

,FEED PRRFlRETERS (BOTCH #)  

Volume ( l i t e r s )  
pH (std uni ts )  
COD (mg/l) 
NH3N (mq/l) 
SS (wg/l) 
VSS (mg/ll 
CN (rng/l) 
SCN (mpll) 
BOD 5 d a y  (mg/l) 
TOC (mtJ/l) 
Phenolics (mg/l) 
P04-P ( sg / l )  
Orj-N (mg/l) 
NO2 (mg/l) 
hi03 (mg/l) 
TDS (n1g/1) 
Color (WHR Units) 

BRSIN PRRRMETERS 
Vol Wasted ( n l )  
D.O. (mg/l) 
SS (mg/l) 

*SS (PFIC corrected) 
Temo (C) 
pH ( s td  uni ts )  
OUR (mg/l/hr) 
VSS (oq/ l )  

*VSS (PFIC c o r m t e d )  
vss/SS 

*?FIG Rdded (84) 
*Inventory (ag/ l  basin) 

EFFLUENT PFIRflfiETERS 
Volume ( l i t e r s )  
COD (mg/l) 
5s  (wg/l) 

*PFlC corrected 
pH ( s td  uni ts )  
VSS (mg/l) 

*PIX corrected 
NH3N (m!/l) 
CN (mg/l) 
SCN (mq/l) 
No2 (flgll) 
NO3 (ay/l) 
Phenolics (mg/l) 
P04-P (mj/l) 
Org-N ( m y / l )  
TDS (rep/l)  
Color (RPHR uni ts )  
TOC ( ~ g / l )  
BOD 5 d a y  ( m y / l )  

NOV 
24 

121 

29.53 
0.15 
1.94 

3.6 
7.8 
235 

(4 
38 

3.7 
60 

(. 025 
3.6 

758 

110 
9.4 

14@ 
91 1 

19 
8 

1172 
678 

0.83 
143 
494 

3.35 
170 
76 
49 
8 

(4.0 

(. 825 
3.9 

758 
48 

1.8 

NOV 
26 

123 

30.66 
0.18 
2.18 

3.21 
7.8 
225 

(4 
10a4 

(3 
53 

(. 025 
4.4 

750 

194 
9.4 

1144 
658 

18 
7.8 

954 
460 

0.83 
143 
494 

3.1 
182 
34 
19 

7.7 

(4.0 

(. 025 
8.5 

758 
52 

(2 

NOV 
27 

124 

11.83 
a. 51 
1.88 

3.73 
7.8 
225 

(4 
684 

(3 
53 

(. 025 
4.4 

750 

58 
9.3 
824 
330 

18 
7.8 

687 
193 

0.83 
143 
4% 

3.4 
185 
164 
66 

7.8 

(4.0 

(. 02!i 
8.5 

750 
52 

(2 

NOV 
28 

125 

14.74 
0.76 
2.23 

3.14 
7.8 
202 

(4 
198 

(3 
53 

(. 025 
4.4 

750 

50 
9.1 
774 
385 

19 
8 

1.2 
566 
97 

0.73 
143 
469 

2.95 
181 
140 
55 
8 

52 
17 

(4.0 

(. 625 
8.5 

750 
52 

(2 

NOV 
29 

126 

13.68 
1.58 
2.45 

2.86 
8 

199 
(4 

256 
116 

1.41 
3.7 

(3 
53 

(. 625 
4.4 
5.3 

15.5 
131 

750 

50 
9.1 
678 
224 

19 
8 

496 
42 

0.73 
143 
454 

2.65 
169 
148 
49 

8.1 

(4.0 
1.35 
3.2 
2.7 
186 

(. 025 
5.9 

4 
5070 
875 
49 

2.7 

NOV 
30 

127 

18.42 
0.23 
2.30 

3.05 
8.1 
194 
7.1 
190 

1.41 
3.7 
3.4 

50 
(. 025 

3.6 
5.3 

15.5 
131 

4780 
750 

50 
9.1 

1012 
575 

18 
8.3 

740 
303 

0.73 
143 
437 

2.85 
167 
148 
84 

8.1 

(4.0 
1.3s 
3.2 
2.7 
186 

(. 825 
5.9 

4 
5070 

875 
49 

2.7 

DEC 
1 

128 

13.44 
0.46 
1.94 

3.6 
8 

192 
7.1 
154 

1.41 
3.7 
3.4 
50 

(. 025 
3.6 
5.3 

15.5 
131 

4780 
730 

50 
9 

712 
342 

18 
8 

1.2 
606 
176 

0.78 
143 
438 

3.3 
174 
1 38 
61 

8.2 
54 
28 

(4.0 
1.35 
3.2 
2.7 
186 

(. 825 
5.9 

4 
5878 

875 
49 

2.7 

DEC 
2 

129 

30.05 
0.12 
2.46 

2.85 
8 

205 
7.1 

86 
46 

1.41 
3.7 
3.4 
58 

(. 825 
3.6 
5.3 

15.5 
131 

4788 
758 . 

104 
9 

1256 
84 1 

17 
8.2 

906 
571 

0.78 
143 
415 

2.6 
174 
88 
59 

8.2 

5.7 
1.35 
3.2 
2.7 
186 

(. e2!i 
4.9 

4 
5078 

875 
47 

2 



UNIT 10 TRBLE R2 

NONTH 
DRY 
DFlY NO. 

SYSTEM PRRRMETERS 
*SludgeRge . 
*(F/B)COD 
*HRT 

FEED PClRAMETERS (BFITCH 1) 
Volume ( l i t e r s )  
pH (std units) 
COD (mg/l) 
NH3N (mg/l) 
SS (ag/l) 
VSS (agll)  
CN (agll)  
SCN (rng/l) 
BOD 5-day (mg/l) 
TOC (ag/ l )  
Phenolics (mg/1) 
Pfl4-P (6lfJ/l l 
Ory-N (mg/l) 
M 2  (flg/l) 
'403 (mg/1) 
?DS (mgll) 
Color (RPHCI Units) 

BWIN PGRGMETERS 
Vol Wasted (81) 
D.O. (mgll) 
9 (agll)  

*SS (PR corrected) 
Teap (C) 
pH (std units) 
OUR (fll/l/hr) 
VS9 (rng/l) 

rVSS (PIX corrected) 
VSS/SS 

4 R C  Cldded (mg) 
*Inventory (mgll basin) 

EFFLUENT PRRMETERS 
Volume (1 i te rs )  
COD (mgll) 
SS (mg/ l )  

*PFIC corrected 
pH (std units) 
VSS (ag/l) 

WAC corrected 
NH3N (mgll) 
CN (mg/l) 
SCN (agll)  
m2 (ngll) 
N03 (mg/l) 
Phenolics (ng/l) 
W4-P (mgll) 
Or!-N (mg/l) 
TDS (mgll) 
Color (RPHR units) 
TM: (mgll) 
BOD 5-day (mg/l) 

. DEC 
3 

130 

31.89 
0.10 
1.73 

4. a5 
8.1 
197 

38.6 
56 

1.41 
3.7 

3 
53 

(. 825 
3.b 
5.3 

15.5 
131 

4700 
750 

0 
9 

1770 
1352 

19 
8.2 

1389 
972 

0.78 
143 
418 

3.85 
167 
124 
95 

8.2 

5.7 
1.35 
3.2 
2.7 
186 

(. 825 
4.9 

4 
5870 
875 
47 
2 

DEC 
4 

131 

36.28 
0.11 
1. 80 

3.89 
8.3 
205 

38.6 
70 

1.41 
3.7 

3 
53 

(. 025 
3.6 
5.3 

15.5 
131 

4780 
750 

50 
9 

1668 
1179 

18 
8.4 

1256 
835 

0.78 
143 
42 1 

3.65 
16J 
82 
60 

8.1 

5.7 
1.3s 
3.2 
2.7 
186 

(. 025 
4.9 

4 
5070 
8 E  
47 
2 

DEC 
5 

132 

38.42 
0.10 
1.83 

3.83 
8.1 
203 

38.6 
60 

1.41 
3.7 

3 
53 

(. 025 
3.6 
5.3 

15.5 
131 

4788 
750 

50 
8.4 

1624 
1198 

18 
7.8 

1368 
874 

0.80 
143 
426 

3.62 
167 
78 
58 
8 

52 
38 

5.7 
1.35 
3.2 
2.7 
186 

(. Bi?5 
4.9 

4 
5070 
875 
47 
2 

DEC DEC 
6 7 

133 134 

DEC 
8 

135 

28.74 
0. a8 
1.84 

3.8 
8.1 
180 

41.4 
42 

2 
5 1 

(. 025 
4.6 

4505 
750 

160 
8.8 

1638 
1251 

18 
8 

1-338 
957 

0.82 
143 
381 

3.4 
165 
% 
74 

7.8 
66 
58 

18.3 

(.a 
7.9 

4855 
1 m  

44 
3 

DEC 
9 

136 

53.80 
0. a9 
1.82 

3.85 
8.1 
217 

41.4 
118 
58 

2 
51 

(. 025 
4i G 

4505 
750 

50 
8.8 

1784 
1400 

18 
7.9 

1457 
1073 
0.82 
143 
384 

3.5 
165 
56 
44 

7.9 

1 2  2 

(. 825 
8.6 

4855 
1 000 

45 
2.3 

DEC 
18 

137 

23.64 
0.26 
1.75 

4 
7.3 
180 

28.8 
74 

(2 
46 

(. 025 
6.1 

4505 
750 

58 
8.8 
872 
479 
18 

7.5 

712 
319 

0.82 
143 
393 

3.8 
158 
72 
40 

7.6 

1 2  2 

(. 825 
8.6 

4855 
1888 

45 
2.3 

DEC 
11 

138 

33.73 
0.15 
1.89 

3.7 
7.8 
184 

28.8 
68 

(2 
46 

(. 825 
6.1 

4585 
750 

50 
8.4 

1144 
751, 

18 
7.6 

934 
54 1 

0,82 
143 
393 

3.35 
153 
70 
46 

7.5 

12.2 

(. e25 
8.6 

4855 
1000 

45 
2.3 

DEC 
12 

139 

57.14 
8.12 
1.79 

3.9 
7.9 
186 

28.8 
176 

(2 
46 

(. 025 
6.1 

4585 
750 

50 
0.6 

1380 
Id2 

18 
7.6 

6 
1128 
730 

0.02 
143 
398 

3.65 
135 
38 
27 

7.6 
28 
21 

1 2  2 

(. 825 
8.6 

4855 
1888 

45 
2.3 



MONTH 
DRY 
DRY NO. 

SYSTEX PRRfiFlETERS 
*Slud~e Clge 
t(F/M)COD 
t H R T  

F E E D  PRRRKTE.6 (BRTCH 1) 
Volume (liters) 
pH (std units) 
COD (mqll) 
NH3N (mgll) 
SS (agll) 
VSS (mg/l) 
CN ( w J / ~ )  
S C N  (mqll) 
BOD 5day  (mq/l) 
TOC (ceg/l) 
Phenolics (rnqll) 
PO44 (mqlll 
Org-N (mgll) 
NO2 (mgll) 
NO3 (mg/ll 
TDS (mgll) 
Color (RPHA Units) 

BRSlN PRRRP!€TERS 
Vol 'Jasted (ml) 
D.O. (aqll) 
SS (rg/l) 

tSS (PRC corrected) 
Tenp (C) 
pH (std. units) 
OUR (ng/l/hr) 
VSS (mgll) 

NSS (P9C corrected) 
VSSISS 

MFIC Rdded ( m q )  
*Inventory (mgll basin) 

EFFLUENT PflRCWETERS 
Volume (liters) 
COD (mgll) 
SS (mg/l) 

*PIE corrected 
OH (std units) 
VSS (mq/l) 

@F#: corrected 
NHZN (mqll~ 
CN ( N J / ~ )  
SCN (mq/l) 

(81411) 
No3 (mgll) 
Phenolics (~qI1) 
P04-P (mgll) 
Orq-N (mgll) 
TDS (mqll) 
Color (WA units) 
TM: (mgll) 
BOD W a y  (ingll) 

DEC 
13 

140 

24.57 
0.21 
1.92 

3.65 
7.9 
184 

28.8 
40 
32 
0 
0 

(2 
46 

(. 825 
6.1 

0 
0 

4505 
750 

50 
8.6 
950 
542 

18 
a. 1 

m 
368 

0.82 
143 
400 

3.75 
147 
76 
43 

7.6 

0 
b 

1.81 
3. J 

2.26 
158 

(. 025 
8.7 

4655 
873 
42 

2.8 

DEC 
14 

141 

47.50 
0. ?a 
1.79 

3.9 
8 

169 
42.8 

58 
'a 

2.41 
3.9 
5.3 
49 

(. 88 
4.3 

9.05 
35 

4345 
875 

50 
8.8 
960 
552 

18 
7.7 

785 
377 

0.82 
. 143 

488 

37 
148 
34 

7.6 
25 

6 
1.81 
3.3 

2.26 
158 

(. 025 
8.7 

4655 
875 
42 

2.8 

DEC 
15 

142 

28.48 
0.62 
1.79 

3.9 
8 

168 
42.8 

32 
26 

2.41 
3.9 
5.3 
49 

(. 025 
4.3 

9.65 
95 

4345 
875 

50 
8.8 

1200 
784 

18 
7.6 

528 
122 

0.45 
143 
416 

3.6 
148 
84 

7.6 
40 

6 
1.81 
3.3 

2.26 
158 

(. 025 
8.7 

4655 
875 
42 

2.8 

DEC DEC 
16 17 

143 144 

DEC 
18 

145 

39.76 
-1.65 

1.78 

3.93 
8.3 
182 

67.6 
78 
63 

2.41 
3.9 

4 
48 

(. a25 
3.4 

9.05 
95 

4345 
875 

50 
8.6 
866 
427 
17 
8 

388 
-58 

8.45 
143 
439 

3.6 
150 
40 

8.1 
23 

17.7 
1.81 
3.3 

2.26 
158 

(. 825 
5.4 

4655 
875 
45 
4 

DEC 
19 

146 

46.91 
0.15 
1.94 

3.61 
8.5 
167 

67.6 
56 
45 

2.41 
3.9 

4 
48 

(. 025 
3.4 

9.05 
95 

4345 
875 

50 
8.5 

1188 
744 

18 
8.3 

6 
926 
402 

0.78 
143 
444 

3.3 
159 
48 

8.2 
32 

17.7 
I. 81 
3.3 

2.26 
158 

(. 025 
5.4 

4655 
875 
45 
4 

DEC 
20 

147 

31.39 
0.22 
1.79 

3.9 
8.3 
174 

67.6 
66 
48 

2.41 
3.9 

4 
40 

(. 025 
0 

9.05 
95 

4345 
875 

50 
0.6 

1038 
587 
18 

7.9 

809 
358 

0.78 
143 
45 1 

3.75 
1% 
62 

8.1 
41 

34.8 

(. 025 

875 
44 
4 

UEC DEC 
21 22 

148 149 



MONTH DEC 
DRY 23 
DClY NO. 150 

SYSTEM PARRP!ETERS 
*Sludge Flge 47.46 
*(F/M)COD 0.23 
SHRT I. n 

FEED PARQHETERS (BATCH 1) 
Volume (liters) 3.95 
pH ( s t d  u n i t s )  7.9 
COD (rngll) 176 
NH3N ( n p l l )  88.2 
SS [ a g l l )  28 
VSS (mq/l) 22 
CN (mgll)  0 
SCN (mgll)  0 
BOD 5-day (mg/l) 5 
TOC (mgll)  47 
Phenol ics  ( h ~ g / l )  (. 025 
PU4-P (uiy/l) I 
Org-N ( a q l l ) .  
NO2 (mg/l) 0 
NO3 ( n g / l )  0 
TDS ( a g l l )  0 
Color (APW Units)  1000 

BASIN PllRRnETERS 
Vol Wasted ( a l l  58 
D.O. ( n g l l )  8.5 
SS (lagll) 974 

tSS (PAC c o r r e c t e d )  517 
Temp (C) 18 
pH ( s t d  u n i t s )  7 
OUR ( n g l l l h r )  
GS (mgll) 810 

*VSS (W c o r r e c t e d )  354 
VSSISS 0.83 

iPRC Mdod ( ~ g )  143 
t!nventory (rag11 basin)  457 

EFFLUENT PARRFETERS 
Volume (liters) 3.55 
COD ( a g l l )  161 
SS (rg/l) .% 

*PFIC c o r r e c t e d  
pH ( s t d  u n i t o l  6*9 
VSS ( I S Q / ~ )  34 
41\C corrected 
WN (mgll) 50.3 
CN ( a g l l )  
SCN (mgll)  
NO2 (mgll) 
IM1;J ( n g / l )  
Phenol ics  (mg/l) (. 025 
P04-P (mg/ll 
Org-N (mgll)  
TDS ( ~ g l i )  
b l o r  (RPW u n i t s )  875 
TOC (mgll)  45 
BlrD 5-day (mgll)  (2 

DEC 
24 

151 

42.12 
0.71 
1.75 

4 
7.9 
176 

99.4 
32 
25 
0 
0 
3 

47 
(. 02s 

0 

0 
0 
a 

1000 

58 
8.5 
720 
256 
17 

6.65 

588 
116 

0.80 
143 
464 

3.7 
144 
39 

6.7 
25 

58.3 

(. 025 

875 
45 

(2 

DEC DEC 
26 27 

153 154 

DEC 
28 

155 

31.45 
8.85 
1.75 

4 
6.2 
167 
165 
44 
36 

8.447 
4.9 

2 
51 

(. a25 
5.3 
11 

0.62 
2.98 
4390 
1250 

58 
0.5 

2284 
1789 

2s 
6.9 

! 839 
1440 
0.80 
143 
495 

4.65 
184 
126 
99 

6'8 
87 
70 

81.0 
1.0 
3.6 
1.2 
21 

(. 625 
11.9 

(4 
4620 
1000 

49 
3 

DEC 
29 

156 

30.86 
0.16 
1.75 

4 
8.2 
212 
165 
1 72 
141 

0.447 
4.9 

2 
5 1 

(. 825 
5; 3 

11 
0.62 
2.98 
4390 
1250 

50 
0.2 

1412 
917 
22 

6.6 
6 

976 
634 

0.69 
143 
495 

3.75 
184 
126 
82 

6.8 
62 
43 

81.0 
1.0 
3.6 
1.2 
21 

(. 025 
11.9 

(4 
4620 
1088 

49 
3 

DEC 
30 

157 

30.86 
a. 87 
1.83 

3.7 
8 

197 
i6s 
62 
40 

0.447 
4.9 

2 
5 1 

(. 02!j 
5.3 

11 
0.62 
2.78 
4390 
12% 

58 
7 

2142 
1646 

22 
6.5 

1481 
1138 
0.69 
143 
496 

3.45 
178 
142 
1 el 
6.8 
70 
48 

131 
1.0 
3.6 
1.2 
21 

(. 025 
9.5 

(4 
W 0  
1888 

42 
2 

DEC 
31 

158 

23.85 
0.11 
1.75 

4 
8 

191 
210 
62 
48 

0.447 
4.9 

3 
52 

(. 025 
6.3 
11 

0.62 
2.38 
4390 
1250 

58 
7 

1620 
1128 

22 
6.2 

I iae 
780 

0.69 
143 
492 

3,7 
142 
136 
95 

6.6 
82 
57 

131 
1.0 
3.6 
1.2 
21 

(. 025 
9.5 

(4 
4620 
1888 

42 
2 

JAN 
1 

159 

30.09 
0.00 
1.64 

4.28 
7.8 
168 
210 
48 
31 

0.447 
4.9 

3 
52 

(, 025 
6.3 
11 

0.62 
2.98 
4390 
1250 

50 
7 

2848 
1 w  

22 
6.7 

1410 
1070 
0.69 

143 
492 

3.7 
130 
130 
99 

6.9 
00 
55 

131 
1.0 
3.6 
1.2 
21 

(. 025 
9.5 

(4 
4620 
1000 

42 
2 



UNIT 18 TABLE A2 

EONTH 
DAY 
DRY NO. 

SYSTEM PARAMETERS 
*Sludge Age 
*(F/#)COD 
*HRT 

FEED PRRAMETERS (BATCH 8) 
Volume ( l i t e r s )  
pH (std units) 
COD (mgll) 
NH3N (mgll) 
SS ,(mg/l) 
vss (mgll) 
CN (mgll) 
SCN (ngl l )  
BOD 5-day (mgll) 
TOC (moll) 
Phenolics (mgll) 
P04-P (mgll) 
Orq-N (rnqll) 
NO2 ( ~ ~ 1 1 )  
NO3 (ngl l )  
ms (rng11) 
Color (RPHR Units) 

BRSIN PARAMETERS 
Vol Wasted ( m l )  
D.O. (mgll) 
SS (mgll) 

*SS (PAC corrected) 
Temp (C) 
OH (std units) 
OUR (nql l lhr)  
VSS (mgll) 

tVSS (PC#: corrected) 
VSSISS 

tPfX Rdded (mg) 
*Inventory (rngll basin) 

EFFLUENT PRRRIETERS 
Ve'lume (liters) 
COD (mgll) 

' SS (mgll) 
+PAC corrected 

pH lstd units) 
VSS (mgl l i  

4FIC corrected 
NH3N (agl l )  
CN (mgll) 
SCN (mqll) 
NU2 (egl l) 
N03 (mgll) 
Phenolics (mgll) 
W4-P (mgll) 
Org-N (mgll) 
TDS (mgll) 
Color (RPHB units) 
TOC (sgl l )  
WID 5-day (mgll) 

JAN JgN 
3 4 

161 162 

JAN JAN 
5 6 

163 1 64 

JAN 
7 

165 

22.49 
0.11 
1.84 

3.8 
8 

177 
211 
44 
29 

'a 
0 
3 

45 
(. 025 
13.5 

0 
0 
s 

4766 
I000 

28 
6.9 

1430 
963 
21 

7.4 

1106 
745 

8.97 
143 
467 

3.55 
160 
146 
98 

7.7 
188 
n 

197 

(. 825 
9.6 

4770 
1088 

40 
3 



UNIT 18 TFIBi A2 

MONrn 
DAY 
DRY NO. 

JAN 
12 

170 

JAN 
13 

171 

JAN JRN JAN 
17 18 19 

175 176 177 

SYSTEM PFIRflNETERS 
tSludge FIge 46.56 
* (F/M)CDD 0.88 
*HRT 1.35 

FEED PRRFINETERS (BATCH t) 
Volume ( l i ters)  4 
pH (std units) 8 
COD (mg/l) 1 80 
WN (mg/l) 215 
SS (mg/l) 84 
VSS (ag/l) 47 
CN (mq/l) 0.616 
SCN (ag/l) 4.9 
BOD I d a y  (mg/l) 3 
TOG (mg/l) 43 
Phenolics (mg/l) (. 025 
P04-P (a1q/1) 13.1 
Urq-!4 (mg/l) 0 
NO2 (mg/l) (0.25 
NO3 (mg/l) (2.5 
TDS (ao/l) 0 
Color (FIPHR Units) 758 

BClSIN PARRPIETERS 
vol Wasted (ml) 58 
D.O. (mq/l) 7 
SS (mq/l) 1862 

tSS (PAC corrected) 1391 
'SQb ( 6 )  21 
pH (std units) 7.7 
OUR (ng/l/hr) 
vss (moll) 1481 

tVSS (PAC corrected) 1106 
VSS/SS 8.80 

tPR Added (mg) . 143 
*Inventory (rag/l basin) 47 1 

EFFLUENT PARAKTERS 
Volume ( l i ters)  3.8 
COD (ag/1) 178 
SS (ag/l) 66 

4 A C  corrected 49 
pH (std units) 7.6 
VSS (mgll) 46 
4% corrected 3i 
NHSh (nqll) 218 
CN (wg/l) 0.876 
SCN (mg/l) 3.2 
NU2 (ag/l)' (0.25 
NU3 (mgll) 7.2 
Phenolics (mg/l) (. 025 
P04-P (mg/l) 16.5 
Org-N (mgll) 
TOS (mg/l) 
Color ~~ units) 758 
TM: (mg/l) 40 
BOD 54ay (mq/l) (2 

3.95 
8 

21 1 
186 
lee 
71 
8 
0 
4 

56 
(. 825 

7.5 
0 
0 
0 

4915 
750 



UNIT 1B TABLE f12 

MONTH 
DRY 
MY NO. 

JflN 
22 

180 

SYSTEN Pf%ARETERS 
*Sludge Age 25.32 
t (F/N)COD 0.16 
~ H R T  1. n 

FEED PARAMETERS (WITCH $1 
Volume ( l i t e r s )  3.95 
pH (std units) 7.95 
COD (mg/l) 215 
NH3N (mg/l) 1 86 
SS (mg/l) 74 
VSS (ay/l) 53 
CN (mg/l) 0 
SCN (mgll) 0 
BOD 5-day (mg/l) 4 
TOC (aqll) 56 
Phenolics (mgll) (. 025 
PC4-P (agl l )  7.5 
Org-N (mgll) 0 
NO2 (wg/l) 0 
NO3 ( m g / l )  0 
ms (mg11) 4915 
Color (APHII Units) 750 

BASIN PARAAETERS 
Vol 'blasted (a l l  20 
D.O. (mg/l) 7.5 
SS (mgll) 1260 

tSS (PIX corrected) 792 
Temp (C) 19 
pH (std units) 7.6 
OUR (mg/llhr) 
VSS (mgll) 1013 

*VSS (PIX corrected) 637 
vss/ss 0.88 

9C1C Added (mg) 143 
. *Inventory (mg/1 basin) 468 
mLumT P A R ~ E R S  

Vslune ( l i t e r s )  3.8 
COD (rag111 1 88 
SS (mg/l) 106 

tPFlC corrected 67 
OH (std units) 7.75 
VSS (mgll) 78 

rPX  corrected 63 
NUN (mg/l) 187 
CN (mgll) 
XN (agl l )  
NO2 (agl l )  
NO3 (eyl l )  
Phenolics (mqll) (0.25 
P04-P (mg/l) 9.19 
Org-N (mgll) 
ms (mgll) 5215 
Color (APHII units) 075 
TOC (mgll) 42 
BOD 5-day ( ~ g l l )  3 

JAN 
23 

181 

20.34 
0.20 
1-62 

3.85 
8.1 
217 
186 
242 
172 

0 
0 
4 

56 
(. 925 

7.5 
B 
0 
0 

4915 
750 

58 
7.4 

1858 
5% 
19 

7.9 
2 

854 
481 

0.81 
143 
463 

3.6 
169 
186 
68 

7.9 
86 
69 

187 

(8.25 
9.19 

5215 
875 
42 
3 

JAN 
24 

la2 

18.13 
0.13 
1.90 

3.68 
8.1 
285 
186 
cm 
139 

B 
0 
4 

56 
(. 025 

7.5 
0 
0 
0 

4915 
750 

5Q 
7.4 

1312 
858 
19 . 
8 

1859 
693 

8.81 
143 
454 

3,65 
164 
152 
99 
8 

123 
99 

161 
0.799 

3.3 
7.4 

14.4 
(0.25 

8.6 
72 

5418 
1800 

44 
2 

JAN JM JRN JAN JAN JAN JAN 
25 26 27 20 29 30 31 

1 83 184 105 186 187 198 189 



UNIT 18 TABLE f12 

MONTH 
D fly 
DAY NO. 

FEB 
1 

198 

FEB 
2 

191 

FEB 
3 

192 

FEB FEE 
4 5 

193 134 

FEB 
7 

196 

FEB 
8 

197 

FEB 
9 

138 

FEB 
10 

199 

SYSTEN PFlRCiMETERS 
*Sludge Oge 
ii(P/ld)COD 
*HRT 

FEED PCIRANETEffi (BFITCH %) 

Volune ( l i ters)  
OH (std units) 
COD (mgll) 
NH3N (mgll) 
SS (mgll) 
VSS (mgll) 
CN (mgll) 
SCN (agll) 
POD 5-day (mgll) 
i0C (agll) 
Phenolics (egll) 
P04-P (mgll) 
Org-H (mg/l) 
NU2 (mgll) 
:MI3 (mg/l) 
TDS (mgll) 
Color (R3M Units) 

BflSIN PflRflMETEHS 
Vol Wasted (all  
D.a. (mgfl) 
SS (mgll) 

+SS (PCU: corrected) 
Teap (C) 
pl{ (s ld  unitsi 
OUR (mg/l/hr) 
VSS (rngll) 

+VSS (P IX corrected) 
VSSISS 

@F\C fldded (my) 
+Inventory (rngll basin) 

EFFLUENT PQRANETERS 
Volume ( l i ters)  
COD (rngfl) 
SS (mqfl) 

tWC corrected 
pH (std units) 
VSS (mgf 1) 
W corrected 
NtON (ag/l) 
CN Imgfl) 
SCN (ngll) 
No2 (mg/l) 
NO3 (mgfl) 
PhenoliCj (agfl) 
m4-p (rag111 
Org-N (ragll) 
TDS (rag/ 1) 
Color IRP* units) 
TOC (agf 1) 
BOD 5-day (mgll) 



UNIT 10 TRBLE R2 

MONTH 
DRY 
DRY NO. 

SYSTEM PflRFlMETERS 
*Sludge Rqe 
t (F/M)COD 
*HAT 

FEED PRRRNETERS (BRTCH 8 )  
Voluae ( l i t e r s )  
OH (std units) 
COD (mgll) 
NHJN ( a g l l l  
SS (mgll) 
VSS (mgll) 
CN (eq l l )  
SCN (mgll) 
POD 5-day (mgll) 
TOC (mqll) 
Phenolics (rnqll) 
P04-P (mqll) 
Org-N (mg/l) 
NO2 (mqll) 
NO3 (ng l l )  
TDS ( m { / l )  
Color (flPHA Units) 

BRSIN PRRRNETERS 
Vol Wasted (81) 
0.0. (ag l l )  
SS (ag l l )  

*SS (PRC corrected) 
Temp (C) 
pH (s td uni ts)  
OUR (mgl l lhr )  
VSS (mqll) 

+VSS (PRC corrected) 
VSSISS 

* P a  Rdded (mg) 
*Inventory (mgll basin) 

EFFLUENT PRRRMnERS 
Volume ( l i t e r s )  
COD (mgll) 
SS (mgll) 

*PK corrected 
pH (s td units) 
VSS (mgll) 

*PRC corrected 
NH3N (mgI1) 
CN ( w p l l )  
SCN (mgll) 
No2 (myl l)  
NO3 (ag l l )  
Phenolics (mgll) 
P04-P (mgll) 
0rg-N (mqll) 
TDS (mqll) 
Color (RPHA uni ts)  
TM: (mgll) 
BOD J d a y  (mgll) 

FEB 
11 

200 

27.91 
0.29 
1.82 

3.85 
8.4 
365 
182 
188 
106 

0.716 
43.9 

6 
94 

(. 025 
2.9 
27 

0.92 
(1.25 
4892 
1500 

50 
6.9 

1204 
732 
20 

8.3 

933 
567 

0. n 
143 
472 

3.7 
269 
84 
51 

8.3 
65 
58 

150 
1.83 
4.4 

14.5 
6.7 

(0.025 
5.8 

17 
5000 
1500 

65 
4 

FEB 
17 

206 

24.53 
0.25 
1.81 

3.87 
8.2 
262 
200 
286 
168 

0 
0 
3 

76 
(. 025 

3.9 

5 3 2  
1500 

50 
6.9 

1034 
588 
20 

8.2 

824 
468 

0.80 
143 
446 

3.7 
232 
84 
48 

8.2 
67 
53 

185 

(0.025 
3.6 

5640 
1250 

66 
3 

FEB 
19 

288 

17.19 
8.32 
1.75 

4 
8.3 
256 
1% 
30 
18 
0 
0 
2 

73 
(. 02s 

3.7 

5352 
1588 

50 
6.9 
866 
465 

19 . 
8.1 

4 
690 
370 

0.80 
143 
481 

3.9 
246 
100 
54 

8.2 
88 
63 

185 

(0.025 
3.6 

5648 
1258 

66 
3 



UNIT 18 TMLE F12 

MONTH 
DAY 
DAY NO. 

SYSTEM 7FlRFlNETERS 
*Sludge Flge 
t(F1M)COD 
*HRT 

FEED PRRFIMETERS (BFITCH I)) 

Volume ( l i t e r s )  
pH (std units) 
COD (mgll) 
NHJN (mgll) 
SS (flgll) 
VSS (mqll) 
CN (mgll) 
SCN (mgll) 
EOD 5-day (mg/l) 
TOC (ngl l )  
Phenolics (mgll) 
p04-P (MJII)  
Cry-N (nql l )  
NU2 (mgll) 
YO3 (!tlq/l) 
TDS (ag l l )  
Color (FIPHFI Units) 

BASIN PCIRRFIETERS 
Vol Wasted (MI)  
D.O. (ogl l )  
S (mgll) 

*SS (PCIC corrected) 
Temp (C) 
pH (5td uni ts)  
OUR (mglllhr) 
VS (mgll) 

tVSS (PIX enrrwtert) 
VSSISS 

rPRC Cldded (mg) 
*Inventory ( r g l l  basin) 

EFFLUENT PRMMETERS 
Volume ( l i t e r s )  
WD (mg/l) 
SS (mgll) 

tPCU: corrected 
pH ( s td  uni ts)  
VSS (mgll) 

+PQC corrected 
N H j N  (ngll) 
CN (ag l l )  
SCN (myll) 
NO2 (mg/l) 
NO3 (ag l l )  
Phenolics (lagll) 
P04-P (ag/ l )  
Org-N (mgll) 
ms (ULJII) 
Color (RPHFI units) 
TW: (mgll) 
BOD 5-day (mgll) 

FEB 
22 

21 1 

33.61 
0.18 
1.02 

3.85 
8.1 
235 
196 
24 
14 

8. 451 
5.3 

3 
64.5 

(. 025 
a. 4 

12 
0.36 

4 
5714 
1500 

58 
6.4 

1130 
724 
20 
8 

922 
586 

0. 81 
143 
414 

3.55 
233 
66 
42 

8.3 
53 
43 

181 
1.12 
3.6 

5.42 
5.6 

(6.025 
5.2 

11 
5472 

59.1 
6 

FEB 
23 

212 

18.02 
0.11 
1.90 

3.68 
8 

235 
196 
128 
74 

8.451 
5.3 

3 
64.5 

(. 825 
8.4 

12 
0.36 

4 
5714 
1500 

50 
6.4 

1634 
1225 

19 
7.7 

1270 
952 

0.78 
143 
409 

3.5 
192 
190 
142 

8 
1 48 
115 
181 

1.12 
3.6 

5.42 
5.6 

(0.025 
5.2 

11 
5472 

59.1 
6 

FEB 
24 

213 

27.40 
0.16 
1.82 

3.85 
8.1 
23 1 
196 
134 
89 

0.451 
5.3 

3 
64.5 

(. 025 
8.4 

12 
0.36 

4 

5714 
1580 

50 
6.4 

1228 
817 

19 
7.8 

954 
635 

0.78 
143 
41 1 

3.6 
2% 1 
90 
60 
8 

78 
54 

181 
1.12 
3.6 

9.42 
5.6 

(0.025 
12.4 

11 
5472 

54.6 
4 

- 98- 

FEB 
25 

214 

39.67 
0.27 
1.75 

4 
7.9 
219 
188 
172 
115 

0.451 
5.3 

3 
65.3 

(. 025 
13.5 

12 
0.36 

4 
5714 
1500 

50 
6.4 
9BB 
483 

19 
7.4 

700 
9 375 

0.78 
143 
417 

3.95 
219 
38 
20 

7.8 
;(B 

23 
181 

1.12 
3.6 

5.42 
5.6 

(0.625 
12.4 

11 
5472 

54.6 
4 

FEB 
26 

215 

24.38 
6.21 
1.03 

3.83 
8 

255 
188 
36 
24 

0.451 
5.3 

3 
65.3 

(, 'a25 
13.5 

12 
0.26 

4 
5714 
1500 

50 
6.4 

1110 
69 3 
19 

7.8 

863 
539 

0.78 
143 
417 

3.55 
215 
92 
57 

7.9 
72 
56 

181 
1.12 
3.6 

5.42 
5.6 

(0.025 
12.4 

11 
5472 

54.6 
4 

FEB 
27 

216 

47.48 
0.12 
2. a5 

3.42 
7.7 
232 
188 
100 
67 

0.451 
5,J 

3 
65.3 

13.5 
12 

8.36 
4 

5714 
1500 

50 
9.1 

1388 
963 

19 
7.1 

2 
1158 
798 

0.83 
143 
425 

3.25 
219 
56 
39 
7 

46 
38 

181 
1.12 
3.6 

5.42 
5.6 

(0.025 
12.4 

11 
5472 

54.6 
4 

FEB 
28 

217 

119.68 
0.26 
1.75 

4 
8 

303 
188 
26 
16 

0.451 
5.3 

3 
65.3 

13.5 
12 

0.36 
4 

5714 
1500 

50 
9 

1092 
665 

19 
7.3 

305 
39 1 

8.83 
143 
427 

31 85 
203 
68 
41 

7.5 
56 
47 

176 

60.4 



UNIT 1% TRPLE R2 

NBNTH 
DRY 
DRY NO. 

MRR 
2 

220 

MR MRR MRR MRR .MRR 
4 5 6 7 8 

222 223 224 225 226 

RR NRR WR 
9 10 11 

227 228 229 

SYSm PRRRBETERS 
*Sludge Qge 
t (F/FI) COD 
tHRT 

FEED PRRfiFtETERS (BRTCH 8 )  
Volune ( l i t e r s )  
pH (std units) 
MD (mgll) 
NH3N (mgll) 
SS (Blgll) 
VSS (ng/l) 
CN (mgll) 
SCN (my111 
BOD 5-day (oq/l) 
TOC (mgll) 
Phenolics Imgll) 
P04-P (agll) 
0ry-N (mgll) 
KO2 (mgil) 
KC3 ( rg l l )  
ns (nq/l) 
Color (RPHR Units) 

BRSiN FRRRWETERS 
Vol Wasted (1111 
D.O. (mgll) 
SS (mgll )  

fSS (PRC corrected) 
Tan (C) 
ot! (std units) 
OUR (mglllhr) 
VSS (mpll) 

fVSS (PRC corrected) 
VSS/SS 

tPRC Cldded ( m y )  
tInventory (fig11 basin) 

EFFLUENT PRRRPETERS 
Volume ( l i t e r s )  
COD (10911) 
SS (ngll) 

tPRC corrected 
pH (std units) 
VSS (ag/l) 

*PAC corrected 
NH3N (mgl l )  
CN (my111 
SCN (mg/l) 
NO2 (mgll) 
NO3 (ag/l) 
Phenolics ( m g l l )  
P04-P (mgl l )  
Org-N ( m g l l )  
TD6 (mgll) 
Color (RPM units) 
iOC (ugll) 
BOD 5-day (mqll) 



UNIT 1B TflHE 02 

KINTH 
GAY 
Df lY NO. 

MAR MAR MA A MAR MAR 
12 13 14 15 16 
230 23 1 232 233 234 

SYSTFN PFlRfiMETERS 
*Sludge Flge 16.15 16.65 17.54 17.65 13.73 
+IF/!) COD 0.22 0.25 8.23 0.23 0.23 
~ H R T  1.82 1.77 1.89 1-77 1.94 

FEED PflRFlMETERS (BATCH 8) 
Volume ( l i t e r s )  3.84 3.95 3.7 2.95 3.6 
pH ( s td  uni ts)  7.7 7 6.9 7.5 7.9 
COD ( m o l l )  239 224 238 244 255 
NH3N (mgll) 210 210 288 200 208 
SS ( n y l l )  214 488 120 80 368 
VSS ( o g l l )  147 329 88 60 261 
CN ( a y l l )  
SCN (mgll) 
BOD 5-day (mgll) 5 5 a 8 8 
TOC (~p11) 64.7 64.7 41 f i  71 
Phenolics (mgll) 
P04-P (myl l)  
3rg-N (mg/l) 
?:02 (mgll) 
NC3 (mgll) 
TI)S (mgll) 
Color (FlPHFI Units) 

BASIN PaanMmffi 
Vol Uasted (1011 58 50 58 58 50 
D.O. (mgll) 8.9 8.7 8.0 0.8 8.1 
SS (mgll) 1026 912 954 986 978 

+SS (PflC corrected) 710 598 641 674 654 
Temp (C) 18 19 19 19 19 
pH (s td uni ts)  7.5 7.4 7.3 7.3 7 
OUR ( a g l l l h r )  3 3 
VSS (moll) 700 62g 650 702 69 1 

rV5S (PAC corrected) 490 413 44e 480 473 
VSSISS 8.69 8.69 0.69 0.71 0.71 

tPRC Rdded (my) 143 143 143 143 143 
+leventory (mgl l  basin) 316 314 313 312 386 

W-::ENT PfiMMTERS 
Volumc (libcrc,) 3.75 3.8 3.5 J.85 3.45 
COD (mgll) 207 209 212 207 203 
SS ( ~ ~ 1 1 )  1 32 112 128 112 162 

* P N  corrected 91 73 81 77 111 
pH (std un i ts )  7.5 7.5 7.6 7.5 7.6 
vss (aq11) 91 n €13 86 113 

f P K  corrected 63 53 57 57 92 
NH3N (mgll) , 159 213 213 213 213 
CN (mgll) 
SCN (mgll) 
ND2 (mgll) 
No3 (mgll) 
Phenolics (mgll) 
P04-P (mgll) 
Org-N (myl l)  
TDS (mgll) 
Color (APW uni ts)  
TM: (mgll) 
BOD 5-day (mgll) 



UNIT 2A TABLE R3 

MONTH 
DRY 
DRY NO. 

JULY JULY 
26 27 

8 1 

s y s m  FRRRNETERS 
*Sludge Rye 38 30 
t (FIM) COD 0.27 8.30 
tHRT 1.9 1.9 

FEED PRRFIWETERS (BATCH #)  27 27 
Volume (liters) 4.87 4.90 
pH (std units) 9.7110.1 9.8/10.8 
CUD imgll) 1840 1840 
NH3N (mg/l) 188 188 
SS (regll) 24 24 
VSS (mgll) 24 24 
CN (mgll) 0.8159 8.8159 
SCN (ieq/l) 54.1 54.1 
BOO 5-day (mg/l) 
TOC (mg/l) 584 584 
Phenolics (mg/l) 
P04-P (agll) 
Org-N !my11 
NO? (mqll) 
W 3  (mgll) 
TDS (rgll) 
Co!or (RPHA Units) 

BASIN ?FIRRETERS 
Vol Wasted (ml) 323 354 
D.O. (mg/l) 7.7 7.7 
SS (mg/l) 3430 3128 

tSS (PRC corrected) 3430 3120 
Temp (C) 24 24 
pH (std units) 7.4 7.3 
OUR (ng/l/hr) 
VSS (#g/l) 2766 2516 
*VS6 (PAC corrected) 2766 2516 
VSSISS 
tPRC added (fly) 0 0 
tInventory (ag/l basin) 8 0 

EFFLUENT PARRHETERS 
Volume (liters) 4.26 4.58 
COD (mg/l) 323 304 
SS (mg/!) 62 32 
@AC corrected 
OH (std units) 7.5 7.4 
VSS (myll) 
*PAC corrected 

NH3N (ng/l) 15 15 
CN Irsgll) 1.38 1.38 
SCN (mg/l) 6.1 6.1 
No2 (legll) 181 101 
MI3 (mg/l) 73 73 
Phenolics (sy/l) 
P04-P (mg/ll 
Org-N (mg/l) 
TDS (wgt11 
Color (W units) !%M 588 
TOC (rny/ll 58 58 
BOD 5-day (mg/l) 

JULY 
28 
2 

JULY JULY JULY 
29 30 31 
3 4 5 

AU6 AUG 
3 4 
8 9 



UNIT 2R TABLE 113 

MONTH 
DRY 
DRY NO. 

RUG RUG RUG RU6 
5 6 7 8 

10 11 12 13 

RUG 
9 

14 

RUG RUG RU6 
11 12 13 
16 17 1 a 

SYSTEM FGRRMETERS 
*S:udne Rge 30 36 30 30 
* (F/M) CUD 0.22 0.24 8.20 0.23 
*HRT 2.2 2.0 2.1 2.0 

FEED P4RRNETE.E (BRTCH 8) 27 27 27 27 
Voluw ( l i t e r s )  4.23 4.62 4.47 4.78 
pH (std units) 9.8/10.8 9.8 9.8 9.8 
COD (ug/l) 1745 1745 1745 1743 
NH3N (ag/l) 176 176 176 176 
SS (mg/l) 44 44 44 44 
VSS (mg/l) 28 28 28 28 
CN (mg/l) 8.217 0.217 0.217 0.217 
SCN (ag/l) 69.6 69.6 69.6 69.6 
EOD 5-day (ag/l) 
TCC i r g l l )  
Phenolics (mqll) 1.16 1.16 1.16 1.16 
PM-P (mg/l) 
Srg-N (mgll) 
YO2 h g / l )  
NO2 (ng/l) 
TDS :;:g/l) 
C31or (FIPHR Units) 

PfiSIN ,32RRHETERS 
Val Uasted ( m l )  352 330 353 350 
D.O. (mg/l) 7.1 7.3 7.2 7.2 
SS (mg/l) 3160 3140 3600 3370 

*SS (PFIC corrected) 3160 3140 3600 3370 
T ~ a p  (C) 26 26 26 27 
pH (std units) 7.2 7.3 7.4 7.0 
OUR (ag/l/hr) 22 
VSS (mg/l) 2853 2835 3250 2000 

tV93 (PCIC corrected) 2853 2835 325U iW 
VSS/S5 0.89 

*PK Rdded (mg) 0 0 0 0 
+Inventory (mgll basin) 0 0 0 0 

EFFLUENT PRRRMETEAS 
Volume ( l i t e r s )  3.70 4.05 4.00 3.88 
COD ( m g l l )  E7e 272 228 a 0  
SS (mg/l) 48 54 42 44 
M C  corrected 
OH (std units) 7.2 7.6 7.5 7.2 
VSS (ag/l) 48 
WK corrected 

NH3N (mg/l) 5.9 5.9 5.9 5.9 
CN (lagll) 2.23 2.23 2.23 2.23 
SEN (mgll) 7 7 7 7 
NO2 (sg/l) 67.4 67.4 67.4 67.4 
NO3 (mg/l) 96.6 96w6 96.6 %.6 
Phenolics (mq/l) (-025 (.a25 (-025 (.025 
P04-P (mpll) 2.5 2.5 2.5 2.5 
Org-N (mg/l) 14.4 14.4 14.4 14.4 
TDS (mgll) 
Color (RPM units) 
TOC (mg/l) 
BOD 5-day (mg/l) 



UNIT 2R TRBLE 03 

YONTH RU6 
DRY 15 
DRY NO. 20 

RUG RU6 
16 17 
21 ' Z  

RUG 
19 
24 

RUG RU6 RU6 RU6 
21 22 23 24 
26 27 28 29 

sysxn PRRRMETERS 
*Sludge Rge 38 
*!FIM)COD 0.26 
*HRT 2.0 

FEED PRRRMETERS (BRTCH #) 28 
Volume ( l i t e r s )  4.55 
pH (std units) 9.8 
COD ( m g l l )  2159 
NHjN (ngl l )  ! 85 
SS ( r g l l )  108 
VSS (mgll) 32 
CN !mgll) 0.481 
SCN (rngll) 149 
BOD 5day (nql l )  
TOC ! ~ g / l )  632 
Phenolics (mqll) 
P04-P (ngl l )  
Org-N (flg/l) 
NO2 (ragll) 
NO3 (mgll) 
TJS ( m o l l )  
Color (QPM b i t s )  

BRSIN P~RFINETERS. 
Vol Uasted (MI) 367 
D.o.' (~!lll 7.8 
SS (mgll) 3490 

*SS (PRC corrected) 3498 
Tem~ (C) 22 
pH (std units) 7.6 
OUR (mglllhr) 24 
VSS (agl l )  3110 

*VSS (PiX corrected) 3110 
VSSISS 8.89 
*?K Rdded (mg) 0 
* invent~ry  (mgll basin) 0 

S n i E m  P R ~ ~ E T E R S  
Volume ( l i t e r s )  4.10 
COD (mgll) 265 
SS (mgll) 28 

*W corrected 38 
pH (std units) 7.5 
VSS (mgll) 16 
4P.K corrected 26 

N H ~ N  (mgll) 18.8 
CM (agl l) (0.886 
SCN (mgll) 7.5 
NO2 (sgl l )  43.8 
NOJ (mgll) 116 

, Phenolics (rngll) 
P04-P (mgll) 
Org-N (mgll) 10.7 
ms (rag111 
Color (W units) 500 
TIlC (mgll) 58 
BOD 5day (mgll) 

30 38 30 
0.24 0.26 0.28 
2.0 1.9 2.1 
28 28 28 

4.70 4.90 4.40 
9.9/10.39.9/!8.2 9.8110.2 

2185 2185 2185 
183 180 180 
18 40 4a 
18 10 10 

0.559 0.739 0.733 
174 1 77 177 

1290 1290 
645 645 

1.56 



UNIT 2R TRBLE R3 

MONTH 
DRY 
3OY NO. 

RU6 RUG RUG 
25 26 27 
30 31 32 

RUG RUG RU6 RUG 
20 29 20 31 
33 34 35 36 

SEPT 
1 

37 

SEPT SWT 
2 3 

38 33 

SYSTEM PRRRMETERS 
*Sludge Rye 
* (F/#)L'OD 
*HRT 

FEED PRRRNETERS (BOTCH #) 

Voluroe ( l i t e r s )  
pH (s td  units) 9. 
COD (ragll) 
NH3N (sg l l )  
SS (mgll) 
VSS (mgll) 
CN (ag l l )  
SCN (rnyll) 
BOD 5-day (mgll) 
TOC (nql l )  
Phenolics (rngll) 
P04-P (ag l l )  
Orq-N (rnqll) 
No2 (iagll) 
xa3 h g / I ,  
TDS (ag/l) 
Color (IIPHII Units) 

BCISIN PRROMETERS 
Vol gasted ( m i )  
D.O. (mglll 
SS (mgll) 

*SS (PFIC corrected) 
Teap (C) 
pH (std units) 
OUR (ng l l lh r )  
6 8  (mq11) 

IVSS (PRC corrected) 
VSSISS 

+PX added (mg) 
+Inventory (mgll basin) 

EF FLliN PRROtYETERS 
Volume ( l i t e r s )  
COD (mglll 
SS (rpgll) 

+PFlC corrected 
pH (std units) 
VSS (mgll) 
W K  ccc?rmted 
NH3N (mgll) 
CN (mall) 
SCN (mgll) 
No2 (11gll) 
NO3 (mglll 
Phenolics (mgll) 
P04-P (nql l )  
Org-N ( f lg l l )  
TDS (ag l l )  
Color (FIPHR units) 
TOC (agl l )  
BOD 5-day (mgll) 



LNIT ?R TRBLE R3 

IG#TH 
DRY 
DRY NO. 

SEPT 
4 
40 

SYSTC!! PRRRMETERS 
tS11ldne Age 30 
*(F/n)COD 0.28 
tHRT 1.9 

FEED FB2RRETEffi (BATCH #) 29 
V o l u m  (liters) 4.02  
pH ( s t d  u n i t s )  9.7118.2 9. 
COD !ug / l )  2022 
NH3N ( a g l l )  104 
SS ( m q l l )  26 
VSS ( m g l l )  ! 4 
CN ( n g l l )  0.25 , 

SCN ( x g l l )  102 
POD W a y  ( m g l l )  1478 
iOC ( n g l l )  
P h e n o i i c s  ( w a l l )  1.48 
P04-P (1i911) 
Org-N (rngl l )  
NC2 ( m g l l )  
NO3 (:11g/1) 
TDS ( r g l l )  
C i l o r  (RPHfl u n i t s )  

BRSiN PRRRMETERS 
Vol 2 a s t e d  (ml) 306 
D.O. ( a g l l )  6.8 
SS (mgl l )  2078 

*SS (PRC c o r r e c t e d )  3070 
Temo (C) 24 
pH ( s t d  u n i t s )  7.3 
OUR ( m g l l l h r )  
VSS (mgl l )  2918 

tVSS (PAC c o r r e c t e d )  2918 
VSSISS 

*PRC Rdded (mg) 0 
* I n v e n t o r y  (mgl l  b a s i n )  0 

EFFLLMT PRRRMETERS 
Volume (liters) 4.28 
COD ( m g l l )  177 
SS (mgl l )  10 

*PIX c o r r e c t e d  28 . 

pH ( s t d  u n i t s )  7.3 
VSS ( m g l l )  

tPRC c o r r e c t e d  
NHJN (mgl l )  9.2 
CN (mql l )  1.36 
SCN ( u g / l )  5.9 
NM ( m g l l )  22.9 
NO3 ( r g l l )  182 
P h e n o l i c s  ( m g l l )  (. 025 
P04-P ( m g l l )  3.9 
Org-N ( m g l l )  3.5 
TDS (rngl l )  
C o l o r  (RPM u n i t s )  
TOC ( m g l l )  
BOD 5-day (mgl 1) 

SEPT 
6 

42 

SEPT SEPT SEPT SEPT SEPT S 3 T  SEPT 
7 8 9 10 1 1  12 13 
43 44 45 46 47 40 49 



UNIT 2R TFlBLE R3 

FtONTH 
DRY 
DRY NO. 

SYSTEM PRRRMETEE 
tSludne Rge 
t(F/N)CCD 
t H R T  

FED PQRRFETERS (BRTCH 8) 
Volume ( l i t e r s )  
pH (std units) 
COD (mglll 
W3N (zgll) 
SS (mgl:) 
VSS (mgll) 
CN (ngll) 
SCN (rngll) 
BOD 5-day (mgll) 
TOC (moll) 
Phenolics (mgll) 
P04-P (mgll) 
Orq-N ( m g l l )  
N32 (iq11) 
No3 (rnqll) 
TDS !mg/l) 
Color (RPM Units) 

BRSIN PGRRYETERS 
Vol Wasted (a:) 
D.3. ( m g l l )  
ss !fig/!) 

tSS !PIX corrected) 
Temo (E l  
pH (std units) 
qll9 ( m q l l  l h r )  
'/ss (flp/l) 

iYSS (PIX corrected) 
VSSISS 

t P R C  added (wg)  
*Inventory (ngll basin) 

G'FLUENT PRWTERS 
Vo!ume ( l i ters)  
CDD (mgll) 
SS (rngll) 

4 R C  corrected 
OH (std units) 
VSS (mgll) 

*9RC corrected 
NH3N (mgll)  
CN (mgll) 
SCN ( m g l l )  
N02 (ngll) 
NO3 (mgll) 
Phenolics ( m g l l )  
P04-P ( m g l l )  
Org-N ( m g l l )  
TDS (mgll) 
Color (RPHFI units1 
TOC (;ng/l) 
BOD :-day (rngll) 

SEPT 
14 
58 

25 
8.22 

1.3 
20 

5.08 
9.6 

3 6 3  
186 
66 
32 

8.33 
193 

1419 

1.54 

430 
7.4 

3860 
3 6 6  

23 
7.2 

2723 
2723 

0 
0 

4.31 
179 
28 

1 44 
7.7 

5.5 
1.62 
6.5 
4.7 
1 % 

(0.025 
4.3 

SEPT 
15 
5 1 

.;5 

a. 31 
1.9 
38 

5.m 
9.51 18.4 

2063 
186 
66 
32 

0.33 
193 

1418 

1.54 

171 
6.0 

2960 
2360 

22 
6.7 
I6 

2728 
c73a 
8.92 

8 
'a 

4 . 3  
180 
2 0  
94 

7.5 
1 % 
90 

5.5 
1.52 
6. f 
4.7 
176 

(8. a25 
4.3 

SEPT 
16 
52 

25 
0.26 
1.3 
38 

4.80 
10110.7 

i 846 
167 
66 
32 

8.33 
193 

1413 

1.54 

321 
7.9 

3030 
?M8 

22 
7.3 

2795 
2735 

a 
0 

4.28 
173 
112 

18 
7.7 

5.5 
1.62 
6.5 
4.7 
176 

(0.025 
4.3 
2.6 

SEPT SDT SEPT SGT SEPT SEPT 
16 19 20 21 22 23 
94 55 55 57 58 59 



UNIT 2A TABLE F13 

WONTH 
DRY 

. DAY NO. 

SEPT SEPT SEPT SEPT 
24 25 26 27 
66 61 62 63 

SEPT SEPT SDT 
28 29 30 
64 65 66 

OCT 2CT OCT 
1 2 3 

57 68 63 

SYSTER PRRRMETERS 
tS!udqe Age 
r !=/M) COD 
+HRT 

FEED PGRRNETERS (BATCH #) 

Volurne ( l i t e r s )  
pH ( s td  uni ts )  
COD (ag/ l )  
NFSN (mql!) 
SS (ag / l )  
VSS (mg/l) 
C!4 (mg/l) 
SCN (mg/l) 
BOD 5-day (rng/l) 
TOC !rng/l) 
Phenolics (mg/l) 
P04-P (ng/ll  
Org-N (mg/l) 
X02 (ag/ l )  
NO3 (mg/l) 
3 s  (ag/ l )  
Color (APHR Units) 

@BIN ?ARRRETEffi 
Vol Masted (ml) 
D.O. (ag/ l )  
SS (mg/l) 

*SS (PR corrected) 
Temo (C) 
?H (s td  uni ts )  
OUR (mg/l/hr) 
'ISS (mg/1) 

*VSS (PIX corrected) 
VSS/SS 

tPAC Added (ng) 
*Inventory (mg/l basin) 

EFFLUENT PARRWRERS 
' Volume ( l i t e r s )  

COD (mg/l) 
SS (mg/l) 

*PAC corrected 
pH ( s td  uni ts )  
VSS (mg/l) 

*PAC corrected 
bH3N !mg/!) 
CN (mg/l) 
SCN (mg/l) 
NO2 (ag/ l )  
NO3 (mg/l) 
Phenolics (mgll) 
P04-P (mqll) 
Org-N !mg/l) 
TDS (ng/!) 
Color (RPHFI uni ts )  
TOC (mg/l) 
BLlD 5 d a y  (mq/l) 



NONTH 
DRY 
DRY NO. 

OCT OCT 
4 5 

78 7 1 

SYSTtR PnRftRETERG 
*Sllldge Clge 20 28 
* (F1R)COD 0.23 8.23 
*HRT 2.0 1.3 

FEED PRRRNETERS (BGTCH %) 3 1 31 
Volume (liters) 4.80 4.85 
pH (std units) 11,5110.111.5110.2 
COD (mgll) 2085 2085 
NH3N (mgll) i78 178 
SS ( ~ g l l )  436 436 
VSS (mg11) 92 92 
CN (mgll) 
SCN (agl!) 
BOD 5-day (agll) 1400 1460 
TOC (mgll) 646 646 
Phemlicr ( m q I 1 )  
m4-P (mgll) 
Org-N ( m g l N  
N02 (mglll 
NO3 (mgl!) 
TDS (ag/11 
Color (k:'HII 'Jnits) 

BRSIN PCIRRKEIERS 
Vol Wasted (all 554 544 
D.O. (mgll) 7.2 7.2 
SS (agll) 3270 3390 

t S S  (PRC corrected) .!.;?,78 3390 
Temp (C) 23 24 
aH (std units) 8.0 7.3 
OUR (my/l/llrJ 
%S Imgll) 9851 2956 

*V% (PIX corrected) 2851 2956 
VSSISS 

*PRC Rdded (mg) 0 0 
*Inventory (mg/l basin) 0 8 

EFFLUENT PARRWmRS 
Voluae (li ters) 4.70 4.55 
COD (mgll) 130 130 
SS (agll) 32 42 

19C1C corrected 18 34 
pH (std units) 8.0 8.0 
VSS (mgll) 

*PAC corrected 
NH3N (mgll) 1.5 1.5 
CN (mgll) 
SCN ( m p l l )  
w (mgll) 

(a!/l) 
Phenolics (mgll) 
P04-P (agll) 
0ro-N (mgll) 
TDS (mgll) 
Color (RPM units) 
TOC [mgll) 
BOD 5-day ( n g l  1) 

OCT 
6 

72 

20 
0.27 
2.2 
3 1 

4.25 
11.6 
2085 

178 
436 
92 

1400 
646 

542 
7.3 

3130 
3120 

23 
7.8 

42 
2718 
2713 
0.87 

8 
0 

3.35 
1 9  
46 
40 

8.0 
38 
34 

1.5 

OCT OCT 
7 8 

73 74 

OCT 
3 

75 

20 
0.23 
2.4 

3 1 
3.85 
11.5 
2852 

153 
436 
92 

1408 
6% 

515 
7.2 
3298 
3290 

22 
8.0 

2849 
2049 

0 
a 

3.48 
127 
Be 

116 
8.0 

1.8 

OCT OCT 
10 I I 
76 77 

31 ea 
8.23 0.32 
2.3 2.1 
31 31 

3.38 4.49 
!1.5 11.3 
2052 2098 
153 196 
436 
92 

1408 1168 
646 619 

10 527 
7.2 7.2 

2700 291% 
2700 2810 

22 22 
7.3 7.3 
48 

2340 2435 
"348 2435 
0.87 

0 a 
e 0 

4.20 4.47 
125 123 

16% , 46 
48 34 

8.0 8.1 
1458 

42 
1.8 1.4 

OCT 
12 
78 

20 
0.32 
2.1 
31 

4.50 
11.2 
2898 

156 

1360 
649 

563 
7.4 

2810 
2810 

23 
7.9 

2435 
2435 

0 
0 

4.32 
135 
24 
26 

8.3 

1.4 

UCT 
13 
79 

20 
0.32 
2.0 
3 1 

4,60 
11.0 
2898 

156 

1368 
643 

536 
7.4 

2880 
2888 

23 
8.2 
40 

2500 
esaa 
0.87 

0 
0 

4.35 
146 
(ia 
50 

8.1 
32 
36 

1.4 



UNIT 2A TRBLE R3 

MONTH 
DRY 
DRY NO. , 

SYSTM PRRRMETERS 
*Sludge Rqe 
* (F/H) COD 
*HRT 

mn PRRFWETERS (BRTCH I)) 
Volume ( l i t e r s )  
pH (std units) 
COD (aqll) 
NH3N (agl l )  
SS (mqll) 
VSS (mqll) 
CN (mq/l) 
SCN (mgll) 
POD 5-day (mg/l) 
TOC ( m o l l )  
Phenolics (mq/l) 
P04-P (mqll) 
Orq-N (rnq/I) 
NO2 (@/ I )  
NO3 (mgll) 
TDS (nq/ l l  
Color (GPHFI Units) 

BRSIN PRRREETERS 
Vol Wasted (MI) 
0.0. (nq/l) 
SS (aq/l) 

*SS (PRC corrected) 
Teno (C) 
OH (std units) 
OUR (mq/l/hr) 
VSS (mqll) 

*VSS ( P a  corrected) 
vss/ss 

*PRC Added (mg) 
*Inventory (mgll basin) 

EFFLUENT PRRMERS 
Volume ( l i t e r s )  
COD (rngll) 
SS (mgll) 

*WC corrected 
OH (std units) 
VSS (nql l )  

*PRC corrected 
IWJN (mqlll 
CN (8411) 
SCN (mqll) 
Mi? (aq/l) 
NO3 (aql l )  
Phenolics (mqll) 
P04-P (mqll) 
Orq-N (~1gl1) 
TDS (ag/l) 
Color (WHR units) 
TOC (mqll) 
POD 5-day ( m q l l )  

OCT 
14 
80 

20 
0.26 

1.9 
31 

5.08 
10.9 
1983 
158 

1368 
649 

OCT 
15 
8 1 

20 
0.26 

1.9 
3 1 

5.00 
10.9 
1983 

158 

1360 
649 

OCT OCT 
16 17 
82 83 

20 20 
a.25 0.32 
2.0 1.9 

3 1 3 1 
4.55 5 . a ~  
11.7 11.5/9.8 
1983 1983 

158 158 

1366 13M 
649 649 

OCT 
! 8 
84 

13.98 
8.30 
1.86 

32 
5 

11.5 
1925 
169 
140 
46 

1118 
642 

OCT 
19 
85 

13.39 
0.20 
1.86 

22 
5 

11.4 
1925 

169 
140 
46 

1110 
642 

OCT 
20 
86 

14.27 
8.30 
1.36 

32 
5 

11.5 
1925 
169 
140 
46 

i l i a  
642 

OCT 
21 
87 

28-88 
8.20 
1.86 

7 3  
rL 

5 
11.5 
1926 
166 
140 
46 

1110 
642 

OCT K T  
22 23 
88 89 



UNIT 2R iRBLE R3 

MONTH 
DAY 
DRY NO. 

SYSTEM PRRRt4ETERS 
* S l u d ~ e  gqe 
*(F/W)COD 
*HRT 

FEED PIIRREETERS (BRTCH #) 

Volume ( l i t e r s )  
pH (s td  un i t s )  
COD [ag/l) 
NH3N (mg/ 1) 
SS (ag/ l )  
VSS (mg/l) 
CN (mg/l) 
SCN (mq/l) 
BOD 5-day (mg/l) 
TOC (mq/l) 
Phenolics (mql l )  
P04-P (mq/l) 
Org-N ( m g / l )  
KO2 (mg/l) 
NO3 (ing/l) 
TDS (mg/l) 
Color (APHCI Units) 

BRSIN PRRRRETERS 
Vol Uaeted (81) 
D.O. (mq/l) 
SS (mnll) 

*SS (PfX corrected) 
Temp (C) 
pH ( s t d  units) 
OUR (ag/ l /hr )  
VSS (rag/ 1) 

rVSS (PX corrected) 
VSs/Ss 

lPClC Added (my) 
*Inventory h p / l  basin) 

EF ELUENT PRRRMMRS 
Volume ( l i t e r s )  
COD (mg/ 1) 
SS (my/l) 
MC corrected 
pH ( s t d  un i t s )  
VSS (mp/l) 

rPRC corrected 
M3N (rng/l) 
CN (mglll 
SCN ( m o / l )  
NO2 (myl l )  
NO3 (mgl l )  
Phenolics (mg/l) 
P04-P ( ~ g / l )  
Org-N ( a g l l )  
TDS (nq/ l )  
Color (RPHII un i t s )  
TOC (mp/l) 
BOD 5-day (mg/l) 

OCT 
24 
90 

14.88 
0.32 
1.86 

32 
5 

11.4 
1926 

166 
140 
46 

1110 
642 

10 
6.2 

3128 
3120 

20 
7.9 

36 
2470 
2470 
8.79 

0 
0 

4.28 
128 
614 
156 
8.1 
440 
134 

2 

625 
40 

0.9 

OCT 
25 
91 

19.98 
0; 3s 
1.86 

i 2  
5 

11.4 
2860 

150 
312 
82 

1168 
610 

0.403 

551 
6 

3068 
3060 

20 
7.8 

2470 
2470 
u. 19 

8 
0 

4.95 
139 
30 
36 

8.1 
440 
1 34 
2.3 

(0.025 
3.5 

36 
1.7 

GCT 
26 
32 

28. 81 
0.35 
1.86 

32 
5 

11.6 
2060 

150 
312 
82 

1163 
610 

0.403 

493 
6 

3360 
3360 

2 1 
7.75 

2470 
2478 
0.79 

0 
0 

4.72 
142 
76 
24 

8 
440 
134 
2* 3 

(0.025 
4.9 

40 
1.7 

OCT 
27 
93 

13.33 
0.33 
1.86 

32 
5 

11.2 
2068 

158 
312 
82 

1160 
610 

0.403 

507 
6 

3288 
3280 

20 
7*7  

30 
2600 
2680 
0.79 

0 
8 

4.78 
130 
64 
46 

8.1 
50 
34 

2.3 

(0.025 
4.9 

40 
1.7 

-110- 

OCT 
28 
94 

20.38 
id. Jld 
1.86 

32 
5 

9.7 
1880 
170 
312 
82 

1160 
610 

0.403 

526 
6.2 

3320 
3320 

20 
7.6 

2600 
26a8 
8,73 

0 
0 

4.73 
132 
52 
48 
8 

50 
34 

3.8 

(0.025 
4.9 

40 
1.7 

OCT 
29 
95 

28.81 
a. 20 
1.86 

32 
5 

9.65 
1880 
170 
312 
82 

1!6a 
610 

0.403 

51 1 
6.2 

3350 
3350 

21 
1.6 

2600 
2600 
0.79 

0 
0 

4.79 
138 
62 
36 

7.9 
50 
34 

3.0 

(0. a25 
4.9 

40 
1.7 

OCT 
30 
% 

19.99 
0.30 
1.86 

32 
5 

9.5 
la80 

170 
312 
82 

1160 
610 

0.483 

494 
6.2 

2610 
2610 

20 
7.3 

2688 
2680 
e. 7q 

0 
0 

4.79 
149 
58 
36 

7.8 
50 
34 

3.0 

(0. 825 
4.9 

40 
1.7 

OCT 
31 
97 

20. a2 
0.29 
1.86 

32 
5 

9.3 
1880 
170 
312 
82 

1!60 
618 

0.483 

550 
6.3 

3250 
3250 

20 
6.9 

38 
2678 
2670 
9.82 

0 
0 

5. a3 
134 
32 
24 

7.3 
30 
22 

3.0 

(0 .03  
4.9 

40 
1.7 

NOV 
1 

98 

19.98 
0.30 
1.86 

5 
3.8 

1935 
168 
204 
62 

4.1 
173 

1178 
681 

2.29 

56 

1000 

519 
3.8 

3250 
3250 

20 
7 

2670 
2670 
Qadi? 

0 
8 

4.85 
144 
54 
26 

7.2 
38 
22 

10. 0 
1.51 
3.1 

3.81 
148 

(8.025 
34.6 
(4.0 

875 
45 

1.9 

NOV 
2 

99 

20. ae 
8.30 
1.86 

5 
9.8 

1335 
168 
284 
62 

4.1 
173 

1!70 
68 1 

2.29 

56 

1000 

518 
3.6 

3190 
3190 
20.5 
6.4 

2676 
2670 
0. Oe 

0 
0 

4.85 
144 
52 
50 

7.1 
36 
22 

19-41 
1.51 
3.1 

3.81 
148 

(8.025 
34.6 
(4.8 

875 
45 

1.9 



UNIT 2R TRBLE R3 

flONTH 
DRY 
r9Y NO. 

SYSTEN PflRGWETERS 
*Sludge Age 
*(F/W)COD 
*HAT 

FEED PFIRRNETERS (BOTCH 11) 
Volume ( l i t e r s )  
pH (s td uni ts)  
COD (mg/l) 
NH3N (sg/ l )  
SS (ag/ l)  
VSS (mg/l) 
CN (mg/l) 
SCN ( m t ~ / l )  

BOD 5-day (mg/l) 
TOC (mp/l) 
Phenolics (mg/l) 
P04-P (mgll) 
Org-N (mg/l) 
NO2 ( m o l l )  
NO3 (mg/l) 
ns (my/!) 
Color (riPRR Units) 

BWIN PRRRKETERS 
Vol Wasted ( m i )  
D.O. ( r g / l )  
SS (mg/l) 

*SS (PRC corrected) 
Temp (C) 
pH (s td uni ts)  
OUR (mg/l/br) 
VSS (mp/l) 

*VSS (PIX corrected) 
VSS/SS 

*PRC Rdded (mg) 
*inventory (mg/l basin) 

EFiLliENT PRRRWETERS 
Volume ( l i t e r s )  
COD (mp/l) 
SS (mg/l) 

*PRC corrected 
pH (s td uni ts)  
VSS (flg/l) 

*PN corrected 
NH3N (mg/l) 
CN (mg/l) 
SCN (mglll 
NO2 (mg/l) 
NO3 (mgll) 
Phenolics (mg/l) 
W4-P (wg/l) 
Orq-N (mg/l) 
TDS ( m o / l )  
Color (WHA uni ts)  
TOC (mg/l) 
BOD 5-day (mg/l) 

NOV 
3 

188 

19.39 
0.30 
1.86 

5 
9.8 

1935 
168 
284 
62 

4.1 
173 

1170 
60 1 

2.29 

58 

1000 

227 
8 

3160 
316% 

20 
6.7 
24 

2680 
2680 
0.85 

8 
8 

4.68 
152 
252 

32 
6.9 
206 

24 
10.0 
1.51 
3.1 

3.81 
148 

(0.825 
34.6 
(4.0 

875 
45 

1.9 

NOV 
4 

101 

13.96 
0.32 
1.86 

5 
9.6 

2858 
173 
204 

62 
4.1 
173 

1330 
629 

2.29 

58 

1000 

549 
7.6 

?388 
2280 
19.5 
6.3 
24 

2680 
2680 
3.85 

a 
0 

5.88 
! 63 
24 

590 
6.6 
206 
24 

37.5 
1.51 
3.1 

3.81 
148 

(0. ea 
23.3 
(4.0 

87s 
47 

2.3 

NOV 
6 

103 

28.81 
8.27 
1.86 

5 
12.2 
2850 

173 
204 

62 
4.1 
173 

1330 
629 

2.29 

58 

1 m  

448 
7.2 

3760 
3760 

20 
8.2 

3189 
3183 
0.85 

8 
0 

4.6 
163 
124 
74 

8.3 
206 

24 
37.5 
1.51 
3.1 

3.81 
148 

(8.825 
23.3 
(4.0 ' 

875 
47 

2.3 

-111- 

NOV 
7 

104 

98. 54 
0.31 
1.86 

5 
12.2 
2b58 

173 
204 
62 

4.1 
173 

1330 
623 

2.23 

58 

1 a88 

527 
5 

3390 
3390 

19 
9 

29 
2740 
2740 
0.81 

0 
0 

4 
197 
62 
46 

8.6 
40 
38 

37.5 
1.51 
3.1 

3.81 
146 

(0.025 
23.3 
(4.0 

875 
47 

2.3 

NOV 
3 

186 

28.21 
0.31 
2.14 

4.35 
12.4 
201 1 

164 
338 
90 

1210 
626 

5.24 

750 

506 
4.8 

2910 
2918 

19 
6.4 

2352 
2352 
0.61 

0 
8 

4.26 
237 
64 
50 

7.4 
40 
38 

34.2 

12.9 

875 
51 

1.6 

NOV 
12 
i as 

20.01 
0.26 
1.98 

4.7 
11.8 
i 992 
156 
338 
90 

1280 
643 

5.24 

750 

566 
5.8 

3460 
3460 

19 
7.,4 

?ia05 
2005 
0.87 

0 
0 

4.18 
190 
28 
18 

7.2 
48 
38 

1s. 8 

8.3 

875 
53 

3.3 



UNIT ?R TRBLE R3 

!!ClNTH 
DRY 
DRY NO. 

SYSTE?! PRRAMEiERS 
*S!ud;e Rae 
t (FIR) COD 
*HRT 

FEED PARANETERS (BATCH #) 

Volume ( l i t e r s )  
pH (std units) 
COD (mgll) 
NHSN ( s g l l l  
SS (mqll) 
VSS (mgll) 
CN (sg l l )  
SCN (aq l l )  
809 5-day (mgl1) 
TOC (ag l l )  
Phenolics (mgll) 
P04-P (ao l l )  
Org-N (mgll) 
NU2 (mgll) 
NO3 (mgll) 
TDS (ng l l )  
Color (APHfl Units) 

PRSIY PRRRMrnilS 
Vo1 Wasted (1011 
D.O. ( m o l l )  
SS (myll) 

t S S  (PRC corrected) 
Temp (C) 
IH (std units) 
GUR (mglllhr) 
VSS (ag l l )  

rVSS (PIX corrected) 
v93199 

tPM Rdded (mg) 
*Inventory (fag11 basin) 

EFFLUENT PCIWETERS 
Voluae ( l i t e r s )  
WD (ag l l )  
SS (agl l )  

tPRC corrected 
pH (std units) 
VSS (ng l l )  

tPflC corrected 
NH3N (mgll) 
CN (mgll) 
SCN (agl l )  
NO2 (mgll) 
M3 (mgll) 
Phenolics (mgll) 
W4-P (mgll) 
Org-N (mgll) 
TDS (agl l )  
Color (RPH units) 
TOC (mgll) 
BOD 5-day (mgll) 

NOV 
13 

110 

19.39 
0.26 
2.27 

4.1 
11.7 
1992 
156 
338 
90 

1280 
643 

5.24 

758 

487 
6.1 

3008 
3@00 

19 
7.6 

2605 
2605 
0.87 

e 
0 

4.05 
192 
84 

108 
7.3 
40 
38 

15.8 

8.3 

875 
53 

3.3 

NOV 
14 

11 1 

28.17 
0.25 
2.13 

4.37 
11.8 
1992 
156 
338 
90 

1280 
643 

5.24 

750 

550 
4.5 

3330 
3330 
18.5 
7.8 
28 

2898 
28% 
0.87 

0 
0 

3.35 
193 
38 
22 

7.9 
38 

29 
15.8 

8.3 

875 
53 

3.3 

NOV 
15 

112 

19.34 
0.25 
2.24 

4.15 
11.3 
2059 
135 
708 
1 22 

3.99 
173 

1050 
637 

3.33 

60 

1250 

520 
8.2 

3223 
3223 

18 
7.8 

2797 
2797 
0.87 

8 
8 

3.85 
170 
60 

8.1 

4.3 
1.81 
4.1 

4.39 
177 

(. $25 
2.3 
4.8 

750 
56 

2.3 

NOV 
17 

114 

28.13 
0.30 
9 02 
L. 

4.6 
11.7 
2159 
135 
700 
122 

3.93 
173 

1858 
G37 

3.33 

68 

1250 

530 
8.7 

3G0 
3830 
19.5 
7.8 

28.4 
2590 
2590 
8.05 

8 
0 

4.35 
103 
46 

8.1 
46 

4.3 
1.01 
4.1 

4.39 
177 

(. 825 
2.3 
4.8 

758 
56 

2.3 

NOV 
18 

115 

20.12 
0.31 
2.21 

4.2 
11.1 
2059 
134 
780 
122 

3.99 
173 

132a 
G53 

3.33 

68 

1250 

530 
8.2 

2730 
2738 

1 R 
7.2 

2334 
2334 
8. a5 

0 
8 

3.95 
197 
46 

7.4 

(480 
1.01 
4.1 

4.39 
177 

(. 025 
3.5 
4.8 

758 
56 

2.8 

NOV 
19 

116 

19.2 
8.30 
1.79 

5.2 
11.8 
2059 
134 
700 
122 

3.93 
173 

1328 
G53 

3.33 

68 

1258 

4i0 
8.2 

2725 
2725 

17 
7.5 

2329 
e3e9 
16.89 

0 
0 

4.49 
193 
130 

7.6 

(4, a 
1.01 
4.1 

4.39 
177 

(. 025 
3.5 
4.8 

750 
56 

2.8 

NGV 
2a 

117 

19.93 
8.29 
2.42 

3.05 
11.8 
2859 
124 
788 
122 

3.31 
173 

1328 
653 

3.33 

68 

1250 

552 
8.1 

2690 
2690 

1'3 
7.9 

2299 
227s 
9.83 

0 
0 

4.85 
204 
32 

8 

(4.0 
1.01 
4.1 

4.39 
177 

(. 625 
3.5 
4.8 

7 3  
56 

2.8 

NOV 
22 

119 

20.85 
0.23 
2. la 

4.42. 
11.9 
2859 
134 
795 
178 

1.24 
188 

1 ;148 
659 

5.11 

73 



UNIT 2R TRBLE 03 

MONTH 
DRY 
DRY YO. 

SYSiEM PR2GZIETERS 
*Sludge Rqe 
* (FIM) COD 
*HRT 

FEED PGRGWETERS (BRTCH 8 )  
Volume (liters) 
OH (std units) 
COD (mgll) 
NH3N irpqll) 
SS (mgil) 
VSS (flpll) 
CN (egll) 
SCN (tag111 
8OD 5-day (mgll) 
TOC (agll) 
Phenolics (ayll) 
P04-P (mgll) 
Dry-N (rngll) 
SO? (mgll) 
NO3 (mgll) 
3 s  (mgll) 
Color (RPHA Units) 

BGSIN PRRRHETERS 
Vol Wasted (ml) 
D.O. (mgll) 
SS (mgll) 

tSS (PGC corrected) 
Temp (C) 
pH (std units) 
OUR (aglllhr) 
VSS (mgll) 

*VSS (PAC corrected) 
VSSISS 

+PRC Rdded ( m y )  
*Inventory (mgll basin) 

EFFLUENT PRRIWTERS 
Volume (liters) 
COD (agll) 
SS (mgll) 

*PRC corrected 
OH (std units) 
VSS (flgll) 

*PIX corrected 
NH3N (aglll 
CN (mgll) 
SCN (agll) 
NO2 (ngll) 
NO3 (rgll) 
Phenolics (mgll) 
P04-P (mgll) 
Org-N (mgll) 
TDS (mgll) 
Color (GPHI units) 
TOC (mgll) 
BOD 5day (moll) 

NOV 
23 

120 

20.11 
0.31 
2-28 

4.23 
11 

2059 
134 
795 
170 

1.24 
188 

1240 
65% 

5.11 

73 

1500 

520 
7.4 

2695 
2695 

20 
7.4 

2375 
2375 
0.88 

8 
8 

4.14 
,176 

50 

8.1 
44 

(4.0 

(. 025 
4.4 

750 
53 

1.6 

NOV 
24 

121 

26.81 
0.25 
1.92 

4.85 
12 

2059 
134 
795 
170 

1.24 
188 

1240 
650 

5.11 

73 

1500 

470 
7.8 

3730 
3730 

20 
7.7 

3287 
3287 
0.88 

0 
0 

4.48 
187 
108 

7.7 
38 

(4.0 

(. 025 
4.4 

750 
53 

1.6 

NOV 
25 

122 

20. 80 
a. 28 
2.10 

4.43 
11.85 
2098 

147 
795 
170 

1.24 
188 

1220 
660 

5.11 

73 

1560 

-230 
7.8 

3160 
3168 

20 
7.55 

2785 
2785 
0.88 

0 
0 

4 . 9  
185 
574 

7.8 

(4. a 

(. 025 
8.4 

750 
42 

(2 

NOV 
26 

123 

19.93 
8.25 
2.27 

4.1 
12 

2038 
147 
795 
170 

1.24 
188 

1220 
660 

5.11 

73 

1580 

239 
6.4 

3215 
3215 

19 
7.8 

2833 
2833 
0.88 

0 
0 

3.35 
168 
274 

7.8 

(4.0 

(. 025 
8.4 

750 
42 

(2 

-113- 

NOV 
27 

124 

19.39 
0. it9 
1.99 

4.675 
11.9 
?M 

147 
7% 
170 

1.24 
188 

1 2 0  
668 

5.11 

73 

1500 

328 
6.6 

3170 
3170 

20 
7.1 

2794 
2794 
0.88 

0 
0 

4.59 
153 
188 

7.6 

(4.8 

(. 025 
8.4 

750 
42 

(2 

NOV 
29 

126 

19.39 
0.30 
2. a4 

4.55 
I!. 9 
2027 
147 
395 
85 

1.26 
! 88 

1200 
647 

5. a9 

73 

1500 

415 
6.7 

3200 
3200 

20 
8 

258 1 
2581 
8.81 

0 
0 

4.12 
146 
1 44 

8 

(4.1 
1.33 
2.8 
2.0 
170 

(. 025 
5.4 

(4 
4660 
'IS0 
38 

1.5 

DEC 
2 

1 23 

20.83 
0.31 
2.02 

4.6 
11.7 
2246 
142 
395 
85 

1.24 
188 

1250 
638 

5.69 

73 

1508 

516 
7 

3190 
.3190 

18 
7.6 

2511 
' 2571 

0.81 
0 
8 

4. ltl 
137 
64 

7.8 

(4.8 
1.33 
e. 8 
2 0  
170 

(. @a 
8.4 

(4 
4660 
7x4 
43 

(2 



UNIT 3 TRBLE R3 

YONTH 
DRY 
DRY NO. 

DEC 
2 

138 

SYSTZY PRARWETERS 
*Sludge Rge 20. 00 
(FIM) COD 0.32 

*HRT 1.88 
FEED PRRR!!ETE.SS (BRTCH #) 

Volume ( l i t e r s )  5.18 
pH (std units) 11.7 
COD !mg/l) 2046 
NIiSN (mg/l) 1 42 
SS (mg/l) 395 
vss (m4/1) 85 
CN (mg/l) 1.24 
SCN (mg/l) 188 
BOD 5-day (mq/ll 1250 
TOC (ma/l) 638 
Phenolics (mgll) 5.09 
P84*P (ag/l! 
Org-N (mgll) 73 
NO2 (mgll) 
NO3 (ag/ l )  
TDS (mg/l) 
Coior (RPilFI L'nits) 1580 

BRSIN PRRRnEERS 
Vol Wasted (01) 558 
D.O. (ag/l) 7 
SS (mg/l) 3415 

+SS (WC corrected) 3415 
femo tC) 19 
pH ( s td  units) 7.4 
OUR (mg/l/hr) 
VSS (mpll) 2752 

*VSS (PRC corrected) 2752 
VSS/SS 0.81 

NRC Rdded (mg) 0 
+Inventory (ma/l basin) 0 

EFFLUENT PRRIMTERS 
Volume ( l i t e r s )  4.74 
COD (mg/ll 154 
SS (mg/l) 36 

*PRC corrected 
OH (s td units) 7.6 
VSS !ag/l) 

tPRC corrected 
NH3N (au l l )  (4.8 
CN (mg/l) 1.33 
SCN (mg/l) 2.8 
NO2 (mg/l) 2.8 
NU (agl l )  178 
Phenolics (ag/ l )  (. 025 
FC4-P ( ~ ~ g l l )  8.4 
Org-N (mgll) (4 
TDS (mg/l) 4660 
Color (RPHFI units) 750 
TW: ( rg / l )  43 
BCiD 5 d a y  (mglli (2 

DEC 
4 

131 

28.01 
0.26 
2.21 

4.2 
11.8 
2046 
142 
395 
85 

1.24 
188 

1250 
638 

5. a9 

73 

1500 

437 
6.8 

3395 
3395 

19 
7.8 

2726 
2736 
0.81 

0 
0 

4 
157 
138 

7.9 

(4.8 
1.33 
2.8 
2.8 
178 

(. a25 
8.4 

(4 
4660 
750 
43 

(2 

DEC 
5 

132 

28.88 
8.23 
2. a4 

4.55 
11.5 
2046 

1 42 
395 
85 

1.24 
188 

1 3 0  
638 

5.09 

73 

1500 

545 
6.8 

3430 
3438 

14 
7.5 

2683 
2683 
0.78 

8 
8 

4.1 
1 55 
46 

7.8 
34 

(4.8 
1.33 
2.8 
2.8 
170 

(. $25 
8.4 

(4 
4660 
758 
43 

(2 

DEC DEC 
6 7 

133 134 

DEC 
10 

137 

50.01 
0. a 
1.a: 

5.15 
11.8 
2122 

148 
522 
114 

1?58 
664 

5.61 

1508 

170 
8.4 

4065 
4 6 5  

19 
7.8 

3157 
3157 
a. 78 

a 
0 

4.74 
156 
60 

7.8 

2 

(. 025 
6.5 

4685 
758 
4 1 
2 

DEC 
:? 

137 

3. a8 
0.24 
2. a2 

4.6 
11.5 
2122 
148 
522 
114 

1 ?6G 
664 

5.61 

1580 

208 
8.4 

4253 
4258 

19 
7.4 
?4 

3 3 0  
2388 
0.80 

8 
0 

be 2 
153 
32 

7.7 
2e 

2 

(.an 
6.5 

4685 
750 
4 1 
2 



UNIT 2R TRaLE A3 

MONTH 
D9Y 
DRY NO. 

SYSTE3 PRRGIETERS 
*Slud?e Age 

(FIR) COD 
*HAT 

FEED PRRRMETERS (BATCH O )  
Volume (liters) 
oH (std units) 
COD (mgll) 
NH3N (mpll) 
SS (moll) 
VSS (mgll) 
CN (mgll) 
SCN (ingll) 
20D 5-day (mgll) 
TOC (mgll) 
Phenolics (argll) 
P04-P (ncll) 
0rg-N (mgll) 
ti02 (mgll) 
NO3 (mgll) 
ms (mg/~) 
Color (RPHR Units) 

EGSIN PRRRMETERS 
Vol Wasted (ml) 
0.0. (mgll) 
SS (mgll) 

*SS (PIX corrected) 
Teen (C) 
pH (std. units) 
CUR (mglllhr) 

' VSS (moll) 
tVSS (PIX corrected) 
VSSISS 

*PAC Added (mg) 
*Inventory (mgll basin) 

EFFLUENT PRRAMETERS 
Vulu~ne (li ters) 
COD (mgll) 
SS (mg11) 

*PRC corrected 
OH (std units) 
VSS (mgll) 

*PAC corrected 
NH3N (rngll) 
CN (mgll) 
SCN (rngll) 
No2 (8411) 
NOJ (mgll) 
Phenolics (mgll) 
P04-P (mgll) 
Org-N (agll) 
TDS (mgll) 
Color (APHfl units) 
TOC (mgll) 
EOD 5-day (mgll) 

DEC 
13 

140 

49.91 
0.26 
1.79 

5.2 
11.6 
201 1 
136 
482 
94 

1.08 
184 

1200 
640 

5.43 

78 

1520 

190 
8.2 

4275 
4275 

19 
7.4 

3400 
3400 
0.80 

0 
0 

4,9 
1 3  
44 

7.6 

4.8 
0.814 

3.7 
0.66 
126 

(. 025 
8.3 

12 
4495 
87S 
46 

2.2 

DEC 
14 

141 

25.80 
a. 22 
2.02 

4.6 
11.5 
2011 
136 
482 
94 

1.06 
184 

1200 
640 

5.43 

78 

1500 

28 
8.4 

4335 
4335 

19 
7.6 

3448 
3448 
0.80 

e 
0 

4.35 
150 
448 

7.6 
303 

4.8 
0.814 

3.7 
0.66 
126 

(. 025 
8.3 
12 

4495 
875 
46 

2.2 

DEC 
15 

142 

50.29 
8.20 
2.04 

4.55 
11.5 
281 1 
1 36 
482 
94 

1.08 
184 

1200 
640 

5.43 

78 

1580 

i76 
8.5 

4645 
4645 

19 
7.5 

3740 
3740 
0.81 

0 
a 

4.1 
158 
72 

7.6 
42 

4.8 
0.814 

3.7 
0.66 
126 

(. 025 
8.3 
12 

4495 
875 
46 

2.2 

DEC 
16 

143 

49.93 
0.23 
1.98 

4.9 
11.3 
2816 
136 
482 
94 

1.08 
184 

1 220 
65 1 

5.43 

78 

15M 

I87 
8.6 

4365 
4365 

19 
7.5 

3515 
3515 
8.81 

0 
0 

4.85 
224 
48 

7.4 
28 

27.4 
0.814 

3.7 
0.66 
126 

(. 025 
8.7 

12 
4495 
875 ' 

46 
2 

-115- 

DEC 
17 

1 44 

49.39 
0.22 
1.75 

5.31 
11.6 
2016 

136 
482 
94 

1.08 
184 

1220 
65 1 

5.43 

78 

1580 

234 
8.6 

4960 
4968 

17 
8 

3394 
3994 
0.81 

0 
0 

4. 39 
161 

6 

8 
4 

27. b 
8.814 

3.7 
0.66 
126 

(. 025 
8.7 
12 

4495 
875 
46 
2 

DEC ijEC DEC 
20 2 1 22 

147 1 i e  149 



UNiT 2R TRBLE 113 

YONTH 
DRY 
DRY NO. 

SYSEi! PRRANETERS 
rSludoe F\qe 
I(FI!!)COD 
*HRT 

FEED PRRRNETERS (BRTCH #) 

Volume ( l i ters)  
$4 (std units) 
COD (aq/l) 
NH3N (mg/l) 
SS ( m p l l )  
VSS (ag/l) 
CN (ag/l) 
SCN (agll) 
@OD 5-day (fng/ll 
TGC (#rJ/l) 
Phenolics (mg/l) 
P04-P (mg/l) 
Org-N (mg/,l) 
Nil2 (mgll) 
NO3 (mg/l) 
3 s  (mgll) 
Color (RPHR Units) 

BRSiN PRRRNETERS 
Vol Wasted (01) 
D.O. (ng/l) 
SS (mgll) 

*SS (PRC corrected) 
Temp (C) 
pH (std units) 
OUR (ag/l/hr) 
VSS (rngfl) 

tVSS (RQC cormtcd) 
VSS/SS 

@QC Rdded (mg) 
*!nventory (mg/l basin) 

EFFLUENT PRilRMETERS 
Volu~e ( l i ters)  
COD (aq11) 
SS (mg/l) 

tPQC corrected 
OH (std units) 
VSS (mg/lJ 

tPK corrected 
NH3N (sgfl) 
CN (ag/l) 
SCN (mg/l) 
NO2 (!dg/ll 
NO3 (mo/l) 
Phenolics (sg/l) 
P04-P (mg/l) 
Orq-N (ma/l) 
TDS (arg/l) 
Color (RPHfl units) 
TOC (mq/l) 
BOD 54ay (mg/l) 

DEC 
23 

150 

58. rlh 
0.19 
2.20 

4.65 
10.4 
1957 
165 

0 
0 
0 
0 

1030 
598 

6.96 

2508 

204 
0.8 

5235 
5235 

19 
7.6 

4030 
4030 
0.77 

8 
0 

4.25 
153 
44 

7.8 
Jt 

48.8 

(. 025 
7.3 

4375 
075 
43 

(2 

DEE 
24 

151 

53.43 
0.19 
1.71 

5.45 
10.2 
1957 
165 

0 
0 
0 
0 

1030 
590 

6. % 

2500 

204 
0.8 

6252 
6250 

17 
7.7 

460 1 
4681 
0.75 

0 
0 

4.35 
150 
26 

7.7 
11 

48. 8 

(. 0 a  
7.3 

4375 
075 
43 

(2 

DEC 
25 

152 

53.07 
6.10 
3.21 

2.9 
10.3 
1557 
165 

0 
0 
0 
0 

1830 
598 

6.96 

2500 

22 1 
3 

5970 
5970 

17 
7.5 

4596 
4596 
0.77 

0 
0 

2.65 
131 
42 

7.5 
26 

48.0 

(. 025 
7.3 

4375 
eis 
43 

(2 

DEC 
26 

153 

56.02 
a. 15 
2.30 

4. IE5 
1B. 2 
i957 
!65 
588 
188 

0 
8 

1830 
598 

6.96 

2500 

1 83 
0.6 

5835 
5835 

17 
7.8 
24 

4492 
4412 
0.77 

0 
0 

4. a5 
167 
82 

7.6 
59 

48.0 

(. 025 
13:2 

4510 
875 
43 

(2 

- 1 l"6- 

DEC 
27 

, 154 

43.70 
0.14 
2.53 

3.67 
! 90 
! 990 
209 
200 
68 

1.99 
207 
! 035 
535 

11.83 

76 

3500 

145 
0.6 

5655 
5655 

18 
7.5 

4235 
4235 
'a. 75 

a 
0 

3.34 
165 
160 

7.5 
120 

101 
0.544 

3.2 
0.62 
90.7 

(. 025 
!0.2 
5.0 

4375 
1m0 

46 
(2 

DEC 
28 

155 

4Y. Y 1 
0.15 
2.35 

3.95 
9.7 

1390 
209 
288 
60 

1.99 
207 

1335 
535 

11.03 

76 

3500 

156 
8 

5878 
5870 

2J 
8 

4396 
4396 
0.75 

0 
0 

3.8 
109 
130 

8 
98 

101 
0.544 

3.2 
0.62 
98.7 
(. 825 
10.2 
5.0 

4375 
1000 

46 
(2 

DEC 
29 

156 

43.99 
0.16 
2.24 

4.15 
10.1 
1990 
209 
208 
60 

1.99 
207 

1 a35 
535 

1l .N 

76 

3500 

1 87 
8 

5820 
5820 

20 
7.9 

1 2 
4415 
4415 
0.76 

8 
0 

3.75 
189 
62 

8 
40 

la1 
0. 544 

3.2 
0.62 
90.7 

(. 025 
10.2 
5.0 

4375 
1000 

46 
(2 

DEC 
30 

157 

43.99 
0.15 
2.24 

4.15 
9.5 

1960 
137 
200 
61 

1.99 
207 

1835 
535 

11.03 

76 

3500 

165 
8.5 

5875 
5875 

20 
7.7 

4 4 9  
4457 
0.76 

a 
a 

3.8 
180 
115 

7.7 
88 

190 
0.544 

3.2 
0.62 
90.7 

(. 825 
10.0 
5.0 

4375 
1000 

38 
(2 



UNIT TABLE R3 

MONTH 
DRY 
DRY VO. 

SYSiEt4 PCIRkYETERS 
*Sludge flge 
*(F/M)COD 
*HRT 

FEED PFlRFlNETERS (BaTCH 1) 
Volume ( l i t e r s )  
pH (s td uni ts)  
COD (mgll) 
NH3N ( a g l l )  
SS (mgll) 
VSS ( s g l l l  
CN (ng l l )  
SCN (mgll) 
BOD 5-day (mgll) 
TOC (ng l l )  
Phenolics (mgll) 
P04-P (mgll) 
Org-N (mgll) 
N02 ( f ig l l )  
NO3 (mgll) 
TDS (mgll) 
Color (RPIM Units) 

BRSIN PARRNEERS 
Vol Wasted (m1) 
D.O. (ng l l )  
SS (mgl l l  

*SS (PRC corrected) 
Temp (C) 
pH (s td units) 
OUR (mgll lhr) 
VSS (mgll) 

*VSS (PRC corrected) 
VSSISS 

*PaC Rdded (mg) 
*!nventory (mgll basin) 

EFFLUENT PRRMETERS 
Volurne ( l i t e r s )  
COD (moll) 
SS (algll) 

*WC corrected 
pH (s td uni ts)  
VSS (ag l l )  

*PRC corrected 
NHJN (ng l l )  
CN (mg/l) 
StH (ag1l) 
NO2 (ng l l )  
NO3 (mgll) 
Phenolics (ag l l )  
P04-P (mgll) 
Org-N ( r g l l )  
TDS (mgll) 
Color (WHA units) 
TM: (ag l l )  
BOD 5day  (mgl l l  

JRN 
3 

161 

49.95 
0.13 
2.24 

4.15 
10.5 
1780 
185 
474 
94 

1058 
560 

10.3 

1750 

123 
8.5 

5945 
5945 

, 20 
8.3 
24 

4565 
4565 
0.77 

a 
8 

3.8 
151 
174 

8.1 
134 

202 

(. 025 
4.1 

5072 
750 
40 
(2 

JAN 
4 

162 

58.89 
8.14 
1. 88 

4.95 
11.5 
1780 
1 85 
474 
94 

1 a50 
560 

10.3 

1750 

90 
8 

6815 
6815 

20 
8.2 

5233 
5233 
0.77 

8 
0 

4.55 
188 
224 

8.3 
172 

282 

(. 025 
4.1 

5872 
750 
40 
(2 

JRN JRN 
5 6 

163 164 

JAN 
7 

165 

43.96 
0.14 
1.79 

5. !9 
11.5 
1823 
176 
474 
74 

' 1830 
560 

10.3 

1750 

198 
8 

7660 
7660 

18 
8 

5766 
5766 
0.75 

0 
0 

i. 93 
162 
78 

8.1 
59 

21 1 

(. 025 
7.9 

5872 
i50 
27 
(2 

JRN 
8 

166 

49.93 
0. !2 
1.95 

4.78 
10.5 
1823 
176 
474 
34 

1030 
569 

10.3 

1750 

21 1 
8 

3150 
8150 

17 
7.6 

6135 
6135 
0.75 

0 
0 

4.43 
158 
54 

8 
41 

21 1 

(. 025 
7.9 

5072 
750 
27 
(2 

JAN JAN 
3 10 

167 168 

JRN 
11 

169' 

75.31 
0.13 
1.92 

4.84 
11.3 
1910 
195. 
344 
102 

a. 283 
155 

1820 
a3 
9.3 

66 

2530 

231 
7.8 

j455 
3455 

20 
7.8 

6020 
6d28 
0.64 

a 
0 

4. hi? 
! 05 
20 

7.7 
13 

210 
0.521 

1.3 
(0.25 
(1.25 
(. 025 

7.4 
76 

5280 
258 

18 
(2 



UNIT ?R TABLE R3 

NONTH 
DRY 
DRY NO. 

SYSTE14 PRRRRETERS 
tsiudge Rge 
t(F/?I)COD 
*H.PT 

FEED PRRGMETERS (BRTCH I)) 

Volume ( l i t e r s )  
OH (std uni ts)  
COD (mgll) 
NH3N (mgll) 
SS (mgll) 
VSS (ag l l )  
CN (mqll) 
SCN (rngll) 
BOD 5-day (mgll) 
TOC (ragll) 
Phenol is (mgll) 
P04-P (mgll) 
Org-N (mgll) 
NO2 (ag l l )  
1w3 (mqll) 
TDS (mgll) 
Color (RPHR Units) 

BFlS I N  PRRRMETERS 
Vol Wasted (MI) 
D.O. (mgll) 
SS (mgll) 

tSS (PAC corrected) 
Teno (C) 
DH (s td uni ts)  
OUR (mqll lhr) 
VSS (mgll) 

tUSS !Par corrected) 

VSSISS 
tPFlC Rdded (mg) 
+Inventory (mgll basin) 

EFFLUENT PARRKETEAS 
Volune ( l i t e r s )  
#D (Rlgli) 
SS (ag l l )  

-C corrected 
pH (std units) 
VSS (mgll) 
WK corrected 
NH3N (mgI1) 
i N  (ag l l )  
SCN (mgll) 
NO2 ( m o l l )  
NO3 (ag l l )  
Phenolics (mgll) 
P04-P (ag l l )  
Org-N (mgll) 
TDS (mgll) 
Color (RPHII uni ts)  
TOC (mgll) 
BOD 5-day (rngll) 

JRN 
12 

170 

50.03 
0.17 
1.92 

4.85 
10.6 
1910 
195 
344 
102 

0.203 
155 

1020 
603 
9.3 

66 

2500 

226 
7.5 

7145 
7145 

20 
7.8 

4590 
4558 
0.64 

0 
0 

4.45 
31 
22 

0 
14 

210 
0.521 

1.3 
(0.25 
(1.25 
(. 025 

7.4 
76 

5280 
250 

18 
(2 

JAN 
13 

171 

50. a9 
9.19 
1.03 

5.07 
10.7 
2038 

109 
344 
102 

A. ?A3 
155 
980 
507 
9.3 

66 

2500 

229 
7.2 

6940 
6940 

19 
0.1 

4419 
4419 
0.64 

a 
0 

4.50 
142 
16 

0.1 
18 

201 
0.521 

1.3 
(0.25 
(1.25 
(. 025 

4.5 
76 

5200 
250 

16 
(2 

JRN 
14 

172 

49.30 
0.15 
1.02 

5.12 
10.8 
2030 

189 
344 
102 

&2@3 
1 55 
900 
507 
9.3 

66 

2500 

233 
7.5 

9065 
9065 
18.5 
7.8 

5772 
9.72 
0.64 

0 
0 

5.35 
146 
12 

8.1 
8 

281 
0.521 

1.3 
(0.25 
(1.25 
(. 025 

4.5 
76 

5200 
250 

16 
(2 

JRN JRN 
15 16 

173 174 

JRN 
17 

175 

49.30 
0.15 
1.94 

4.8 
10.1 
1975 
176 
604 
148 

0 
0 

960 
606 

9.59 

2560 

235 
6.3 

8460 
8469 

20 
0 

5333 
5333 
0.63 

8 
0 

4.65 
98 
10 

7.9 
6 

197 

(0.25 
5 

4925 
250 
17 
(2 

JRN 
! 0 

176 

59.04 
0.15 
1.92 

4.05 
10.3 
1975 
176 
684 
148 

0 
0 

960 
606 

9.59 

2560 

220 
7 

8175 
8175 

18 
7.8 

5153 
5153 
0.63 

8 
0 

4,s 
186 
36 

7.9 
23 

197 

(0.25 
5 

4925 
250 

17 
(2 

JAN 
19 

177 

49.94 
0.14 
1.84 

5.85 
10.2 
1975 
176 
604 
148 

0 
0 

960 
606 

9.59 

2560 

200 
6.8 

0700 
0700 

19 
7.3 
12 

5305 
9903 
0.60 

0 
0 

11 68 
104 
60 

7.9 
4 1 

197 

(0.25 
5 

4925 
250 
17 
(2 

JRN 
2 1 

179 

49.38 
0.1; 
1.72 

5.42 
10.45 
1936 
1 3  
604 
140 

0 
0 

1 lEB 
6e0 

9.59 

2580 

237 
6.7 

9930 
97% 

18 
6.7 

6740 
6748 
0.68 

8 
0 

5.1 
1 10 

6 

8 
4 

104 

(0.25 
6.7 

4925 
258 
22 
(2 



UNIT ZR TABLE R3 

YONTH 
D RY 
DRY NO. 

JAN 
22 

188 

JRN 
23 

181 

JRN 
24 

182 

JRN JRN 
25 26 

183 184 .' 

JRN JAN 
27 28 

185 ! d6 

JRN JGN 
29 33 

187 188 

SYSTE! PRRAWETERS 
+Sludce Age 
+(Fifl)COD 
+HRT ' 

FEED PRRRRETERS (BRTCH I)) 
Volume ( l i t e r s )  
pH (std units) 
CUD (mqll) 
NH3N (rngll) 
SS (agl l )  
VSS (mgll) 
CN (mgll) 

?. 

SCN (mgll) 
BED 5-day (mgll) 
TOC ( m g l l )  
Phenolics (mgll) 
P04-P (mgll) 
Orq-N (mgll) 
#02 ( m o l l )  
NO3 (rnglll 
TDS (mgll) 
Color (RPHR Units) 

BflSIN PRRRPIETERS 
Vol Wasted ( a l l  
D.O. (mgll) 
SS (mgll) 

+SS (PflC corrected) 
Two (C) 
pH (std units) 
WR (ogl l lhr)  
VSS (mgll) 

+VSS (OK corrected) 
VSSISS 

*PIX Rdded (mg) 
*Inventory (mgI1 basin) 

EFFLUENT PRPFIWJERS 
Volume ( l i t e r s )  
COD (ngl l )  
SS (aql l )  

*WC mrrected 
pH (std units) 
VSS (nql l )  

NflC corrected 
NHJN (mgll) 
CN (ngl l )  
SCM (mnll) 
NO2 (ag l l l  
ND3 (agl l )  
Phenolics (sgl l )  
Pu4-P (fl!/l) 
Org-N (mgll) 
'IDS (mgll) 
Color (FIPHR units) 
TE (aq/l) 
BOD 5-day (mgl 1) 



UNIT 2R TABLE R3 

FONTH 
DRY 
DRY NO. 

SYSTEM PflRFIMETERS 
tSludoe Age 
*(F/M) COD 
rHRT 

FEED PRRRNETERS (BRTCH #) 

Voluree ( l i t e r s )  
pH (std units) 
COD (mg/l) 
NH3N (ag/l) 
SS (mg/l) 
VSS (aqll) 
CN (mo/l) 
SCN (mg/ l )  
BOD %day (nq/l) 
TOC (ay/l) 
Phenolics (mg/l) 
Pn4-P I m g l ! \  
Org-N (mo/l) 
NO2 (mg/l) 
NO3 (rng/l) 
TD9 (mg/l) 
Color (RPW Units) 

BRS!N PRRRNETERS 
Vol Masted ( ~ 1 )  
D.O. (rng/l) 
SS (mg/l) 

*SS (PRC corrected) 
Temp (C) 
pH (std units) 
OUR (ag/l/hr) 
VYY (mg/l) 

rVSS (PRC corrected) 
V55/SS 

rPflC Rdded ( m a )  
*Inventory ( m y l l  basin) 

EFFLUENT PARRRETEAS 
Volume ( l i ters)  
COD (mq/l) 
SS (my/l) 

WAC corrected 
DH (std units) 
VSS (mg/l) 

tERC correctad 
NH3N (mg/l) 
CN (uy/l) 
SCN (mg/l) 
NO2 (ngll) 
NO3 (mgl l )  
Phenolics (ag/l) 
P04-P ( m y l l )  
Org-N (my/l) 
TDS (flg/l) 
Color (CIPHR units) 
TM: (mq/l) 
BOD 5-day (lag/!) 

FEB 
1 

190 

48.86 
0. i l  
1.93 

4.83 
10.4 
2137 

154 
296 
106 

0 
0 

1030 
648 
9.7 

2500 

284 
6.8 

12388 
12308 

20 
8 

IbJU 
7530 
0.61 

0 
0 

4.35 
162 
44 

8.1 
27 

186 

(0.025 
3 

5822 
750 
32 

1.8 

FEB 
2 

131 

33.94 
0.13 
1.86 

5 
10.6 
2137 
154 
296 
106 

1030 
648 
9.7 

25@3 

269 
6.8 

11770 
11770 

PO 
8.2 

12 
6385 
6985 
0.59 

'a 
0 

5 
164 
74 

8.2 
44 

1& 

(0.025 
3 

5022 
750 
32 

1.8 

FEB 
3 

132 

33.34 
0.13 
1.64 

5.05 
10.7 
2118 
163 
236 
106 

1060 
610 
9.7 

2 5 0  

278 
6.4 

11880 
11880 

ee 
8 

7Btl 
7850 
e. 59 

0 
0 

4.3 
161 
€2 

8.1 
37 

174 

(0.025 
2.5 

5822 
750 
34 
2 

FEB 
5 

134 

29.36 
0.03 
2.27 

4.1 
10.9 
21 18 
163 
2% 
106 

1860 
610 
9.7 

2500 

259 
6 

13210 
13210 

?I 
8.1 

7640 
7846 
0.59 

0 
0 

4.55 
165 
1 PA 

a. a 
7 1 

174 

(0.825 
2.5 

5822 
758 
34 
2 

FEB 
7 

196 

43.81 
0. !4 
1.69 

5.5 
11.5 
2198 
182 
336 
154 

9.59 
184 
330 
645 
8.5 

80 

2580 

266 
6. P 

lie80 
11880 
a 

8.2 

6773 
h99.7 

a. 59 
0 
0 

5,3 
210 
76 

8.3 
45 

164 
1.14 
3.2 

6.41 
a. 9 

(0.025 
2.2 

(4 
4600 
1000 

39 
(2 

FEB 
9 

196 

33.95 
0.12 
?. 19 

4.25 
18.4 
2:B0 
162 
336 
154 

9.59 
!84 
930 
645 
8.5 

80 

25B9 

242 
7 

12825 
12825 

20 
8.2 
12 

64PU 
5428 
a. 53 

a 
0 

3.9 
173 
180 

8.4 
96 

164 
1.14 
3.2 

6.41 
25.9 

(0.025 
2.2 

(4 
4800 
1008 

33 
(2 

FEB 
10 

199 

39.95 
0.11 
2.19 

4,25 
10.4 
2876 
163 
336 
154 

9.59 
164 

1:3a 
71 1 
8.5 

88 

2500 

242 
6.7 

12020 
12@20 

20 
8.2 

12 
6420 
6'128 
0.53 

;B 

0 

3.9 
228 
212 

8.4 
112 

158 
1.14 
3.2 

6.41 
25.9 

( 0 . E  
2.8 

(4 
4800 
1 m  

47 
3 



UNIT 2A TABLE R3 

NONTH 
DRY 
DRY VO. 

FEB FEE FEE FEE FEE FEE 
13 14 15 16 17 18 

202 203 204 285 206 207 

SYSTEN PAPAKTERS 
*Sludge Rge 
+(F/FI)COD 
*HRT 

FEED PflRRRETERS (BRTCH #)  

Volume ( l i t e r s )  
pH (s td units) 
COD (mgll) 
NH3N ( ~ q l l l  
SS (lag111 
VSS (mgll) 
CN (moll) 
SCN (mgll) 
BOD 5-day (mgll) . 

TOC (mg/l) 
Phenolics (ag l l )  
m4-P (mgll) 
Org-N (mgll) 
NO2 ( m o l l )  
NO3 (mgll) 
TDS (mgll) 
Color (RPHA Units) . 

BflSIN PRRRNETERS 
Vol Wasted (ml) 
D.O. (mgll) 
SS (mgll) 

+SS (PRC corrected) 
Temp (C) 
pH (s td units) 
OUR (mqll lhr) 
VSS (mgll) 

+VSS (PRC corrected) 
VSSISS 
+PIX Rdded (mg) 
+Inventory (mgll basin) 

EFFLUENT PFlRflMETERS 
Volume ( l i t e r s )  
COD (moll) 
SS (mgll) 

tPRC corrected 
pH (s td uni ts)  
VSS (mg/l) 
+M corrected 
WJN I s g l l )  
CN (mg/l) 
SCN ( s g l l )  
No2 (mgll) 
NO3 (myl l)  
Phenolics (mgll) 
P04-P (mgll) 
Orq-N (mgll) 
fDs (mgll) 
Color (RPHFI units) 
TOC (mgll) 
BOD 5-day (mg/l) 



UNIT 3 TFIBLE 03 

NONTH 
DRY 
DGY NO. 

SYSTER ?CIRAMETERS 
+ 6 l u d ~ c  nge 
*(FIN) COD 
H R T  

FEED PRRRNETERS (BRTCH 8 )  
Volume ( l i t e r s )  
pH (std uni ts)  
COD (mgll) 
H3N (mgll) 
SS ( m g l l )  
VSS (mgll) 
CN ( m g l l )  
SCN (mgll) 
BOD 5-day (ngl l )  
TOC (mqll) 
Phenolics (nyl l )  
~ n 4 - P  I S ~ I I )  
Org-N (mqll) 
NO2 (agl l )  
M03 ( m g l l )  
TD9 (mgll) 
Color (RPHR Units) 

BRSIN PRAMETERS 
Vol Wasted (ml) 
D.O. (plgll) 
SS (ngll) 

+SS (PAC corrected) 
Temp (C) 
pH (std uni ts)  
OUR ' (ngl l lhr)  
VSS (mgll) 

. *US5 iPX corrected) 
VSSISS 

tPRC Rdded (mg) 
+Inventory (mgll Sasin) 

EFFLUENT PRRfKTERS 
Voluae ( l i t e r s )  
eon tlay/l) 
SS (mgll) 

tPRC corrected 
pH (5td units) 
VSS (mg/ll 

tPRC corrected 
NH3N (agl l )  
CN (mg/l) 
SCN (mgll) 
NO2 (mgll) 
NO3 ( sg l l )  
Phenolics (eg/ l )  
W4-P (ag l l )  
Org-N (sg l l )  
TDS (mgll) 
Color (F1PHI units) 
TI#: (mgll) 

,BOD 5 d a y  (mgll) 

FEB 
21 

2 i a  

48.83 
6.10 
1.98 

4.7 
11.3 
1630 
176 

2.55 
174 
900 
566 
6.6 

3000 

236 
6.9 

10160 
10160 

19 
7.2 

36 
6397 
6397 
0.63 

0 
0 

4.38 
230 
146 

7.2 
93 

(8 
8.489 

2.9 
1.5 
17LI 

(0.025 
15.6 

(8 
4964 
1088 

45 
(2 

FEE 
23 

212 

JY. Y f l  
6. 10 
2.11 

4.4 
11 

1638 
176 

2.55 
174 
900 
566 
6.6 

3000 

283 
6.8 

9805 
9805 

19 
7.4 

6165 
6165 
0.63 

0 
0 

4 
233 
42 

7.6 
26 

(8 
0.489 

2.9 
1.5 
I t a  

(0.025 
15.6 

(8 
4964 
1000 

45 
(2 

FEB 
27 

216 

40.84 
8.10 
?. 21 

4.2 
10.6 
1766 
174 

2.55 
174 
985 
564 
6.6 

2088 

127 
6 

9875 
9075 

18 
6.8 
29 

6@08 
LO00 
0.66 

B 
0 

4.33 
153 
362 

7.2 
239 

(2 
0.489 

2.9 
1.5 
178 

(0.025 
25.1 

(8 
4964 
1 m  
45.2 

(2 

FEB 
28 

217 

33. ?8 
0.12 
1.83 

5.a8 
11.1 
1803 

149 
188 
80 

1090 
569 

35 
6 

9655 
9655 

19 
7.3 

6383 
6383 
0.66 

0 
0 

5 
155 
512 

7.8 
339 

2.8 

53.2 
(2 

FEB 
29 

218 

39.97 
0.10 
2.11 

4.4 
10.6 
1303 
149 
188 
80 

1890 
569 

24 
6 

9525 
3525 

19 
6.9 

62'38 
6298 
0.66 

a 
0 

4.4 
167 
598 

7.1 
395 

2.8 

53.2 
(2 



UNIT 2A TREE R3 

MONTH 
DRY 
DRY NO. 

SYSTEI PRRRNETERS 
+Sludge Rue 
+ (F1M)COD 
tHRT 

FEED PRRRNETERS (BRTCH #)  

, Volume ( l i t e r s )  
pH (s td  un i ts)  
COD (mgl l l  
NH3N (mgll) 
SS (mgll) 
VSS !mg/ 1) 
CN (mgll) 
SCN ( m o l l )  
BOD 5-day (mgll) 
TOC (ag/ l)  
Phenolics (mgf  
P04-P (mgll) 
Orij-N (ng l l )  
NO2 ( r g l l )  
NO3 (mgll) 
TDS (ng/ l)  
Color (@HA Units) 

BASIN PRRRNETERS 
Vol Wasted ( n l )  
D.O. (ag l l )  
SS ( s g l l )  

+SS (PAC corrected) 
Temp (C) 
pH (s td  'uni ts) 
OUR (mg/l/hr) 
VSS (mgll) 

+VSS (PFIC corrected) 
VSSISS 

t P X  Rdded (mg) 
+Inventory (mgll basin) 

cFnuaT PRRRB~E~ERS 
Volume ( l i t e r s )  
COD (mpll) 
SS (mgl l l  

oMC corrected 
pH (s td  un i ts)  
VSS (mgll) 

*PIX corrected 
NH3N (mgll) 
CN (myl l)  
SCN (mgll) 
NO2 (mqll) 
No3 (mgll) 
Phenolics (mgll) 
m4-P (mgll) 
Org-N (mgll) 
TIE ragl i r  
Color (RPHR units) 
TW: (mgll) 
BOD 5-day (mgll) 

MRR 
4 

222 

37. !8 
0.14 
1.73 

5.38 
12.25 
1803 
i n  
1 88 
80 

1090 
569 

28 
6.1 

8895 
8895 
; 9 

7.1 

5915 
5315 
0.67 

0 
0 

4.98 
168 
542 

7.35 
360 

2.1 

MRR 
5 

223 

47. !4 
0. i8 
2.14 

4.35 
11.3 
1803 
in 
198 
88 

1 a98 
569 

2P) 
6.1 

8775 
8775 

19 
7.1 
56 

' 6258 
6258 
8.71 

0 
0 

4.15 
168 
4% 

6.3 
353 

2.1 

MRR 
6 

224 

45.53 
8.13 
1.88 

4.95 
11.7 
1834 
162 

1208 
570 

28 
5 

8385 
9385 

19 
6.4 

357 
5857 
0.71 

8 
8 

4.75 
176 
430 

7.4 
305 

1.4 

MRR 
8 

226 

51.59 
0.14 
1.71 

5.45 
11.8 
1834 
162 

:280 
570 

40 
6.8 

8613 
8613 

18 
7 

48 
5988 
5388 
0.70 

0 
0 

5.25 
183 
316 

6.9 
220 

1.4 

MRR VflR 
9 !'a 

227 228 

NRR 
11 

229 



UNIT 2R TABLE R3 

MA!! MAR 
15 16 
233 234 

MNTH 
DRY 
DflY NO. 

MAR 
12 
230 

MRR 
13 

23 1 

SYSTEM PRRRMETERS 
*Sludge Age 102.88 
t(FfN)COD 8.13 
tHRT 1.89 

FEED PRRRflmRS (BRTCH 1) 
Volume (liters) 4.92 
OH (std units) 11.8 
COD (rag/l) 1828 
NHJN (og/l) 186 
SS (mg/l) 143 
VSS (mp/l) 66 
CN (mg/l) 
SCN (eg/l) 
BbD 5day  (c~gll) 1178 
TGC (mg/l) 578 
Phenolics (mg/l) 
PUCP (mq/l) 
Org-N (mg/l) 
#02 (mc/l) 
NO3 (mg/l) 
ms (~ g / i )  
Color (RFM Units) 

BffiIN PRRflFETERS 
. Vol Uastd !a11 40 

D.O. (agll) 6.4 
SS (mg/l) 8340 
*SS (PFIC corrected) 8340 

Temo lCi 18 
pH (std units) 7.2 
OUR (n!~/i!hp) 48 
VSS (agll) 5985 

+VSS (MC c o ~ ~ t e d )  5985 
VSS/SS 0.71 
tWU: Mded (mg) 0 
+Inventory (ag/l basin) 0 

EFFLUENT PRRMETERS 
Volu~e (liters) 4.7 
COD (agll) 187 
SS (mq/1) 136 
+WC corrected 

pH (std units) 7.2 
VSS (mg/l) % 
*PAC corrected 

NHJN (rg/l) 1 
CN (mg/l) 
SCN (ag/l) 
No2 (sp/l) 
No3 (mqll) 
Phenolics (ag/l) 
P04-P (mg/l) 
Org-N (mg/l) 
TDS (mg/l) 
Color (RPHA units) 
TW: (mg/l) 49.6 
BOD 5day (mg/l) (2 



UNIT 20 TABLE A4 

AUG 
2 
7 

MONTH 
I IAY  
DRY NO. 

JULY JULY 
26 27 
0 1 

JULY JULY JULY 
29 30 3 1 
3 4 5 

S Y S E I  PARAMETERS 
*Sludge Age 32.6 30 
+(F/HlCOD 0.08 a. 10 
*HRT 2.8 2.5 

FEED PRRFlMETERS (BFITCH #) 27 27 
Voluse ( l i t e r s )  3.48 2.85 
pH (s td uni ts)  7.519.6 7.418.8 
COD (mgll) 329 323 
NWN ( m o l l )  24 15 
SS Img/l) 
VSS (mgll) 
CN (ag l l )  2.6 6.1 
SCN ( m o l l )  6.4 1.38 
BOD 5-day (rngll) 
TOC (mgll) 58 
Phenolics (mqll) (. 025 
P04-P (mgll) 4.7 
Org-N (rngll) 21 
NG2 (mgll) 137 101 
NO3 (mgll) 48 73 
TDS (moll) 
Color (RPHR Units) 500 

BRSIN PRRflHETERS 
Vol Wasted ( a l l  04 115 
D.O. (srgll) 8.1 8.1 
SS (mgll) 2640 1970 

*SS (WC corrected) 2140 1470 
THO (C) 25 25.5 
DH (std uni ts)  7.1 7.7 
OUR ( n g l l l h r )  
VSS (mgll) 2101 1568 
*VSS (PRC corrected) 1601 ' 1868 
VSSISS 

*PRC fldded (mg) 132 . 143 
+Inventory (rngll basin) 588 500 

EFFLUENT PClRRRETERS 
Voluae ( l i t e r s )  3.30 2.38 
COD ( m o l l )  297 269 
SS (mgll) 144 1 42 
+WC corrected 

pH (s td units) 7.2 ' 7.6 
VSS (mgll) 

*PFH: corrected 
NH3N (mgll) 8 8 
CN (rngll) 1.38 1.38 
SEN (mgll) 6.1 6.1 
~ 0 2  (mgil) 107 107 
N03, (mgll) 9 1 91 
Phenolics (mgll) 
P04-P (mgll) 
Org-N (mgll) 
TDS (mgll) 
Color (WIN units) 750 7% 
TOC (rngll) 46 46 
BOD 5-day (myll) 



UNIT 20 TRBLE R4 

MONTH RU6 
DRY 5 
DAY NO. i 10 

RUG 
7 

12 

RUG RUG 
8 9 

13 14 

RUG RUG RUG RUG RUG 
10 11 12 13 14 
15 16 17 18 19 

SYSTCR aARANETERS 
*Sludge Rge 30 
* (F/14) COD 0.18 
4HRT 2.1 

!XED PRRREETERS (BATCH #) 27 
Volume ( l i t e r s )  3.40 
pH (std unlts) 7.2 
COD (lagll) 272 
hM3N (ag l l )  12.8 
SS (mgll) 
VSS (fnrJ/l) 
CN (mg/l) 2.23 
SCN (rur~ll) 7.0 
BOD 5-day ( m q l l )  
TOC (mg/l) 
PhenoZics (ag l l )  (. 025 
904-P (mgll) 2.5 
Org-N (mgll) 
NU2 (mg/l) 67.4 
NO3 (ng l l )  96.6 
TDS (q/l) 
Color (RPHII Units) 

BRSIN PARRKETERS 
VOI Wasted (m1) 142 
D.O. ( m q / l )  7.6 
SS (mqll) 1200 
rEE (PRC corrected) 708 
Teao (C l  26 
pH (std units) 7.1 
OUR (wyillnrr 
VSS (mo/l) 1109 

*VSS (PRC corrected) 609 
VSSISS 

*PK Rdded (mq) 143 
*Inventory (mgll basin) 508 

EFFLUENT PRRRMETERS 
Voluae ( l ~ t e r s )  3.00 
COD (mg/l) 190 
SS (mgll) 58 

*PAC corrected 
OH (std units) 7.2 
VSS (myll) 

*PRC corrected 
NH3N (mg/l) - 2.4 
CN (mg/l) 2.08 
SCN (mqll) 6.7 
NO2 (mg/l) 28 
NO3 (ag/l) 168 
Phenolics (mg/l) (. 025 
P04-P (mgll) 3 
Org-N (mq/l)" 5.5 
ms (mq/l) 
Color (RPM units) 
TOC (mgll) 
BOD 5-day (mgll) 



UNIT 20 TRSLE R4 

MONTH 
3RY 
DAY NO. 

RUG RUG 
17 18 
22 23 

RUG 
19 
24 

RUG 
20 
25 

RUG RUG 
21 22 
26 27 

RUG 
23 
28 

RUG 
24 
23 

RUG 
15 
20 

SYSTEN PRRii4ETERS 
*Sludge llqe 
* (F/?t) COD 
*HRT 

FEED PRRRBETERS (BRTCH t) 
Volume ( l i t e r s )  
pH (s td units) 
COD ( m o l l )  
NH3N (mqll) 
SS (mgll) 
VSS (mqll) 
CN (mgl!) 
SCN (rngll) 
BOD 5-day (mgll) 
TM: (roll) 
Phenolics (mgll) 
P04-P (mgll) 
Orq-N (mqll) 
NO2 (mgl l l  
NO3 (mgll) 
TDS (at j l l )  
Color (RPW Units) 

BRSIN PGRRNETERS 
Vol Uasted (811) 
D.O. ( l o l l )  
SS (mgll) 

*SS (PFIC corrected) 
Temo (C) 
pH (s td uni ts)  
OUR (mgll lhr) 
VSS (mgll) 

*VSS (PRC corrected) 
VSSISS 

*PRC Fldded (mg) 
*Inventory (mgll basin) 

EF FLUEN'I' ~IIRRPIETERS 
Voluae ( l i t e r s )  
EGO (mgll) 
5s (mgll) 

*MC corrected 
pH (s td units) 
VSS ( m o l l )  

rPClC corrected 
NH3N (ng l l )  
CN (mgll) 
SCN (mgll) 
NO2 (wgl l)  
NO3 (18911) 
Phenolics (ng l l )  
P04-P - (mgll 
Or[-N (mgll) 
TDS (mqll) 
Color (APM units) 
TOC (mgll) 
BOD 5-day (mgl l l  



UNIT 20 TABLE R4 

MONTH 
CRY 
DAY NO. 

RUG RUG 
27 28 
32 33 

RUG RUG 
30 3 1 
35 36 

SEPT 
1 

37 

SEPT SiPT 
2 3 

38 39 

SYSTEN PRRRNETERS 
*Sludge Age 30 20.1 
r(F1N)COD 0.10 0.09 
*HRT 1.9 2.1 

FEED PRRAAETERS (BFITCH 1) 28 28 
Volume (liters) , 3.66 3.48 
pH (std units) 7.419.3 7.418.9 
COD imqll) 329 316 
NH3N (mqll) 34.2 34.2 
SS (mgll) 
VSS (mqll) 
CN (mgll) 2.37 2.37 
SCN (mqll) 
BOD 5-day (mg/li 
TOC (mqll) 69.6 69.6 
Phenolics (mq/l) 
~ 4 - P  (ag/ l i  
Org-N (agll) 
NO2 (mgfl) 97.1 97.1 
NO3 (mqll) 83 83 
TDS (aqll) 
Color (RPW Units) 750 750 

BRSlN PRRRPIETERS 
Vol Wasted (ml) 20 1 1 85 
D.O. (mgll) 8.0 7.8 
SS (mqfl) 2340 2250 

*SS (PRC corrected) 1840 1850 
Teap (C) 23 24 
pH (std units) 7.3 7.9 
OUR (mg/l/hr) 5 
VSS (mg/l) 1 0  1757 
*VSS (PRC rarrwtd! 1376 !384 
VSSISS 0.75 

*PR Rdded (mg) 143 143 
*Inventory (mqll basin) 500 500 

G'RUENT PRRRMETERS 
Volume (iiters) 3.34 2.90 
COD (lag/ 1) 280 283 
SS (mqll) 60 82 

rPFIC corrected 
OH (std units) 7.3 7.6 
VSS (mqll) 52 

*PIX corrected 
NH3N (agll) 19.8 6.2 
CN (mq/l) 1.11 1.11 
SCN (og/l) 3.7 3.7 
NO2 (mg/l) 96.1 96.1 
EWJ (aqll) 98.9 98.9 
Phenolics (mg/l) 
P04-P (mqll) 
Orq-N (mgll) 10.4 
TDS (rqll) 
Color (APW units) 7 3  750 
TM: (mq/l) 59.6 59.6 
BOD 5-day (mqll) 



MONTH 
DRY 
DAY NO. 

SEPT 
4 

49 

SYSXM PflRFlRETERS 
*Sludge flge 30 
*(F/E)COD 0.06 
*HRT 2.1 

. FEED PflRFI?IETERS (BfliCH #) 23 
Volume ( l i t e r s )  3.27 
pH (s td uni ts)  ' 7.318.9 7. 
COD (mgll) 186 
M3N (mg/l) 9.2 
SS (mgll) 
VSS (mg/l) 
CN (ag/l) 1.96 
SCN (mg/l) 
BOD 5-day (mgll) 
TOC (mgll) 
Phenolics (mg/l) (. 025 
P04-P (mgll) 3.9 
Org-N (mgll) 3.5 
kc2 (mq/l) 22.9 
NO3 (mgll) 182 
iGS (mqll) 
Color (RPHfl Units) 

BGSIN PFIRFI?IETEI% 
Vol Wasted (MI) 212 
D.O. (og/ l )  8.0 
SS (ug/ l)  2:40 

*SS (PRC corrected) 1648 
Teao (C) 24 
pH (std units) 7.5 
OUR (mgll lhr) 
VSS (mgll) i674 

tVSS (PRC corrected) 1,383 
VSSISS 

*PX Rdded (mg) 143 
*Inventory (mg/l basin) 508 

EF FLL!D.(T PCIRRFETERS 
Volume ( l i t e r s )  2.35 
MID (mgll) 141 
SS (ag/l) 54 

4FIC corrected 
pH (s td  uni ts)  7.5 
VSS (mg/l) 

tPRC corrected 
NH3N (mgll) 0.8 
CN (wg/ l )  1.91 
SCN ( ~ ~ 1 1 )  3.7 
NO2 (mg/l) 49.2 
NO3 (mgll) 170 
Phenolics (ap/ l)  (. 025 
PO44 (mg/I) 4.2 
Org-N (mp/ll (0.1 
T f f i  (ag/ l)  
Color (W4 units) 
TOC ( m o l l )  
BOD 5 d a y  (ng l l )  

SEPT 
5 

41 

38 
a. 08 
2.0 
23 

3.50 
319.8 

in 
3.2 

1. % 

(. 825 
3.9 
3.5 

22.3 
182 

232 
7.7 

1658 
1150 

24 
7.8 

3 
1240 
864 

0.75 
1 44 
500 

3.25 
1 8  
28 

7.5 
14 

8.8 
1 8  91 
3.7 

49.2 
178 

(. 025 
4.2 

(0.1 

SiPT SEPT SEPT SEPT SiPT SEPT SEPT 
7 8 3 10 . 11 12 !3 

43 44 45 46 47 48 49 



UNIT 2B TRBLE R4 

NINTH 
DRY 
DAY NO. 

SEPT 
14 
50 

SYSTEM PRRRMETERS 
*Sludge Age 30 

(F/N) COD 0.07 
*HRT 2.8 

FEED PRRRKETERS ( B R i C H  #) 30 
Volume ( I i t e r s )  3.51 
pH (std uni ts)  7.4 
COD (mq/l) 183 
NH3N (laq/l) 5.5 
SS (mg/l) 
VSS (mqll) 
CN (mq/l) 
SCN (mgll) 
BOD 5-day (mg/l) 
TOC ( w q / l )  
Phenolics (mgll) 
P04-P (my / l )  
Orp-N (mg/l) 
NO2 (aq l l )  
N03 (ngl l)  
TDS (mq/!) 
Color (@HA Units) 

BRSIN PRRRWETERS 
Vol Wasted (a l l  243 
D.O. (mq/l) 8. 2 
SS (mp/l) 1890 

*SS (PPC corrected) ! 398 
Two (C) 23 
pH (std units) 7.9 
OUR (ag/l/hrl 
VSS (mgll) 1395 

+VSS (PRC corrected) 1026 
VSS/SS 
*PIX Fldded (mg) 143 
tlnventory (mq/l basin) 580 

EmUENT PPRRMmRS 
Volume (1l te . r )  t 9 7  
COD (rngll) 126 
SS (wqll) 28 

*PIX corrected 
OH ( s td  units) 8.1 
VSS (an/ l )  

+PRC corrected 
NHJN ( m y l l )  0.6 
CN ( l ay l l )  1.09 
SCN (aq/l) 4.3 
till? I m q l l )  0.59 
NO3 ( m y / l )  226 
Phenolics (mg/l) (0 .03 
W4-P (mqll) 3.4 
Org-N (myll) 
TDS (mg/l) 
Color (RPHFI units) 
TOC (mp/l) 
BOD 5-day (rny/l) 

SEPT 
15 
51 

30 
8.06 

2.3 
30 

3.10 
6.9/8.3 

179 
5.5 

1 63 
9.0 

1840 
1340 

21 
7.5 

4 
1420 
!'a34 
0.77 

143 
500 

3. I S  
133 
72 

7.6 

0.6 
1.89 
4.3 

01 59 
226 

(0.025 
3.4 

SEPT 
16 
52 

30 
6.08 
2.1 

30 
3.46 

7.219.6 
180 
5.5 

234 
8.9 

1680 
1100 

21 
8.1 

1297 
91 1 

143 
500 

2.90 
145 
30 

7.8 

(0.1 
1.09 
4.3 

0.57 
226 

(0.025 
3.4 
(1 

SEPT 
17 
53 

30 
8.85 
2.1 
30 

3.30 
7.4 
179 
5.5 

244 
8.8 

2138 
1620 

22 
8.2 

1644 
1258 

143 
500 

3.116 
142 
30 

8.1 

(0.1 
1.89 
4.3 

0.59 
226 

(0.025 
3.4 
(1 

SEPT 
18 
54 

30 
0.85 

2.0 
30 

3.50 
7,4 
179 
5.5 

237 
8.4 

2580 
2000 

22 
8. 2 

1991 
16a5 

143 
500 

2.90 
140 
44 

8.1 

(0.1 
1.m 
4.3 

0.59 
226 

(8.825 
3.4 

(1 

SEPT 
19 
55 

30 
8.08 

2.4 
38 

2.98 
7.0 
174 
5.5 

192 
7.9 

1480 
900 
22 

8.0 
i! 

1158 
761 

0.78 
143 
500 

3.50 
143 
40 

8.1 
32 

(8.1 
1.83 
4.3 

0.39 
226 

(8. 
3.4 

(1 

SEPT 
20 
56 

30 
0.84 
2.8 

30 
3.68 
6.9 
171 
5.5 
32 
26 

1.62 
6.5 

(0. 'a25 
4.3 
?. 6 
4.7 
196 

218 
8.0 

2770 
E 7 0  

23 
7.6 

2152 
1764 

143 
500 

3.30 
104 
58 

7.6 

1.2 

SEPT SEPT 
21 22 
51 58 

SEPT 
23 
59 

30 
0.03 

2.1 
30 

3.30 
7.3 
119 
4.3 

(10 

58 

500 

246 
8.0 

2550 
2858 

22 
7.8 

1720 
1391 

143 
508 

3.00 
% 
34 

7.4 

1.2 



UNIT 8 TRBiE R4 

YONTH 
DRY 
.DRY NO. 

sYsxn PEQGFETERS 
*Sludae fige 
* (F/'M) COD 
tHRT 

FEED PERRIETE8 (BRTCH 8) 
Volume ( l i t e r s )  
pH (std uni ts)  
COD (tagll) 
NFjN (ng l l )  
SS (mgll) 
VSS (mgll) 
CN (mgll) 
SCN (mgll) 
BOD 5-day (mqll 1 
TGC (mgll) 
Phenolics (mgll) 
PO4-P (mgll) 
Or!-N (rngll) 
x02 (mgll) 
NO3 (rngll) 
T3S (rnqll) 
Color (@HA Units) 

BRSIN PFIRRPIETERS 
Vol ilasted ( a l l  
D.O. (aq l l )  
SS (mqll) 

*SS (PFIC corrected) 
Temp (C) 
pH (s td .units) 
OUR (mqll lhr) 
VSS (rnpll) 

*VSS (PRC corrected) 
VSSISS 

*PRC Rdded (mg) ; 
*inventory (mqll bash)  

EFnUENT PFIRClMETERS 
Vo lu~e  ( l i t e r s )  
COD (mgll) 
SS ( s g l l )  

4FIC corrected 
OH (std uni ts)  
VSS (mgll) 

*PIX corrected 
NH3N (mgll) 
CN (mgll) 
5CN (mgll) 
NO2 (mgll) 
N03 (mgll) 
Phenolics (mgll) 
P04-P l a g l l )  
Org-N (mgll) 
TDS (mgll) 
Color (FIPHFI units) 
TM: (ng l l )  
BOD 5 4 a y  (mqll) 

SEPT 
24 
60 

33 
ERR 
2.1 
20 

3.40 
7.4 
122 
6.1 

(18 

58 

5'30 

10 
8.3 

21 
7.8 

143 
508 

3.18 
150 
58 

7.7 

1.2 

1288 
52 

(18 

SgT SEPT SEPT SQT SST 
25 26 27 28 29 

' 61 62 63 64 65 

SWT OCT CC F 3CT 
30 1 2 3 
66 .67 68 69 



UNIT 2B TABLE R4 

MONTH 
DRY 
DAY NO. 

OCT 
4 

78 

OCT 
5 

7 1 

15 
0.07 
1.9 
3 1 

3.78 
8-3/56 

138 
1.5 

OCT 
6 

72 

20 
8. a6 
1.9 
3 1 

3.70 
a. 1 
130 
1.5 

OCT OCT 
7 8 

73 74 

30.1 30 
0.04 8.03 
1.9 1.3 
3 1 3 1 

3.78 3.78 
7.8 8.@/4.8 
132 126 
1.5 1.8 

GCT 
9 

75 

38 
0.86 
1.9 
3 1 

3.68 
8. 1 
133 
1. a 

OCT 
10 
76 

30 
0.85 
1.9 
31 

3.78 
8. 1 
127 
1. 8 

OCT 
11 
n 

30 
0. 89 
1.3 
31 

3.7 
8.1 
125 
I. a 

OCT 
12 
78 

20 
0.05 
1.9 
3 1 

3.7 
8.2 
123 
1.4 

OCT 
13 
79 

38 
0.05 

1.9 
31 

3.7 
8.1 
135 
1.4 

SYSTEH PRRGMESERS 
*Sludge Rye 34 
(F/M) COD 0.05 

rHRT 1.9 
FEED PFlRRMETERS (BATCH 1) 31 

Volume ( l i ters)  3.70 
ot! (std units) 8.617.0 
COD (mgll) 178 
H H j N  (ap/l) 3.1 
SS (ag/l) 
VSS (mg/l) 
CN ( m g l l )  
SCN (argll) 
BOD 5-day (mgl l )  
TCC ( m p / l )  
?henolics (mgll) 
P04-P (mg/l) 
Org-N ( w g l l )  
NO2 (wgl:) 
~ 0 3  (ag/l) 
TDS (mcll) 
Color (APHR Units) 

BASIN PGRGNETERS 
Vol Wasted (al l  229 
D.O. (mg/l) 8.2 
SS !ag/l) 2848 

*SS (MC corrected) 2340 
Temp (C) Z3 
GH (std units) 8.1 
OUR ( i~gll lhr)  
V9S (mg/l~ 1972 

+VSS (PR corrected) 1625 
vSS/SS 

*PAC R d d d  (mg) 143 
*Inventory (mgll basin) 508 

EFFLUENT PflRRNETERS 
Volume ( l i ters)  3.40 
COD rmg111 134 
SS (mg/l) 48 

WFIC corrected 
pH (std units) 7.9 
VSS (mg/l) 

*PK cormted 
NH3N (mg/11 (1 
CN !mg/l) 
SCN (mq/l) 
NO2 (mg/l) 
IWU (agll)  
Phenolics (rg/l) 
P04-P (mg/l) 
Orq-N (mgll) 
TDS (mg/l) 
Color (APHFI units) 
TOC (mg/l) 
BOD 5-day (mgll) 



UNIT 2B TRBLE f14 

MONTH ' 

DAY 
DRY NO. 

OCT 
14 
80 

OCT 
15 
8 1 

30 
0.04 

1.9 
3 1 

3.7 
8.1 
146 
1.2 

OCT OCT 
16 17 
82 83 

SYSiEN PARRRETERS 
*Sludge Aye 30 
* (F/#) COD 0 . E  
*HAT 1.9 

FEED PFIRRRETERS (BRTCH #)  3 1 
Volume ( l i t e r s )  3.7 
pH (std units) 8.1 
MID ( q / l )  146 
W!N (mgll) 1.4 
SS (mgll) 
VSS (mg/i) 
CN (mg/l) 
SCN (my111 
BOD 5-day (ng/l) 
i O C  (!ng/l) 
Phenolics (my/l) 
P04-P (mg/l) 
Orq-N ( m y / l )  
NO2 !mg/l) 
NO3 (mg/l) 
ms (mg/l) 
Color !RPM Units) 

BFISiN PRRRNETERS 
'Vol Wasted (ml) 249 
D.O. (mp/l) 8.2 
SS !mg/l) 2030 

*SS (PCIC corrected) 1530 
Temo (C) 21 
DH (std units) 8.4 
OUR (aq/l/hr) 
VSS (flg/l) 1518 

*VSS (PRC corrected) 1144 
VSS/SS 

*PflC Rdded (my) 143 
*Inventory (mgll basin) 500 

EFFLUENT PRRRKTERS 
Volume ( l i t e r s )  3.44 
COD (mgll) 130 
SS (ag/l) 22 

*PRC corrected 
pH (std units) 8.3 
VSS (ag/ l)  

*PRC corrected 
NHZN (mqll) 0.6 
CN ( M J / ~ )  
SCN (mgll) 
NO2 (mg/l) 
N03 (mgll) 
Phenolics (ag/l) 
P04-P (mg/1) 
Org-N (mg/l) 
TDS (mgll) 
Color (RPHR units) 
TOC (my/l) 
BOD 5-day (mg/l) 

OCT 
19 
85 

29.48 
8.07 
1.98 

3.53 
8 

131 
1.4 
64 

OCT 
20 
86 

22.96 
0. 'a5 
1.89 

3.7 
8.1 
141 
1.4 
36 

OCT 
2 1 
87 

38.80 
0. a5 
1.83 

3.7 
8.4 
126 
1.4 

OCT 
23 
89 

30. B0 
0.05 
1.69 

3.7 
8.1 
1 38 

2 



UNIT ?B TRBLE R4 

MONTH 
DRY 
DRY XO. 

SYST# FRRFIKTERS 
*Sludge Rqe 
*(FIX) COD 
f HRT 

FEU) PFIRRMETEilS iPRTCH #) 

Volume (liters) 
pH (std units) 
COD (mgfl) 
NH3N (myll) 
SS leg/ 1) 
VSS (rngfl) 
CN (mqll) 
SCN (mgll) 
BOD 5-day (mgll) 
TGC (mgfl) 
Phenolics (mgf 1) 
P04-P (mgfll 
Org-N (mqll) 
ti02 !mg/l) 
NO3 (rngll) 
TDS (mgll) 
Color (RPHA Units) 

BiiSIN PRRRRET ERS 
Vol Wasted (all 
D.0. (mgll) 
SS (rgfl) 

*SS (PRC corrected) 
Temu (El  
OH (std units) 
OUR (ngflfhr) 
VSS (rngll) 

*VSS (PRC corrected) 
VSSf SS 

*POC Rdded (mg) 
*Inventory (mgfl basin) 

EFFLUENT PRRRMETERS 
Volume (liters) 
COD (egll) 
SS :mgll) 

*PRC corrected 
pH (std units) 
VSS (mgll) 

#PI& corrected 
NUN (myll) 
CN (rnyfl) 
SCN (mgll) 
N02 ( m y f l )  
NO3 (ngfl) 
Phenolics (syll) 
P04-P (aqll) 
Org-N (mgfl). 
TDS (mgll) 
Color (RPHFI units) 
TOC (nagll) 
BOD 5-day (rngll) 

OCT 
24 
98 

Jld. 'did 

0.85 
1.89 

3.7 
8.2 
134 

2 

0.9 
40 

625 

168 
8.6 

2120 
1617 . 19 
6.2 

4 
1550 
1849 
0.73 
143 
58 1 

3.45 
113 
76 

6.2 
54 

4.9 

500 
32 

(8.9 

OCT 
25 
91 

AM. 'dl 
6.06 
1.83 

3.7 
8.1 
136 

2 

8.9 
48 

625 

215 
6.6 

2530 
2827 

19 
6.5 

1558 
1049 
0.73 
143 
50 1 

3.48 
115 
52 

8.6 
54 

0.3 

(8.825 
2.6 

3 1 
0.9 

OCT 
26 
32 

316. a1 
8.06 
1.89 

3.7 
8 

139 
2.3 

8.7 
44 

(. 025 

171 
6.6 

2838 
1529 
111.5 
6.2 

1550 
1049 
0.73 
143 
50 1 

3.45 
115 
68 

6.2 
54 

8.3 

(8.025 
2.8 

3 1 
8.9 

OCT 
27 
93 

38.163 
0.03 
2.69 

2.6 
6.2 
142 
2.3 

1.7 
46 

(. a25 

236 
8.6 

2410 
1907 

18 
8.3 

2 
1798 
1289 
8.74 
143 
581 

2.25 
111 
54 

8.4 
38 

0.3 

(8.025 
2.6 

3 1 
8.9 

- 1.34- 

OCT 
26 
94 

38. B3 
8.84 
2.33 

3.01 
8.3 
130 
2.3 

1.7 
48 

(. 025 

216 
6.6 

2188 
1673 

10 
6.2 

1790 
1289 
0.74 
143 
501 

2.74 
111 
56 

6.2 
36 

0.6 

(0.025 
2.8 

31 
8.7 

OCT 
29 
95 

29.96 
0.04 
1.99 

3.7 
7.9 
132 

3 

1.7 
48 

(. 025 

178 
6.8 

?!68 
1659 
18.5 
6.3 

1730 
1287 
8.74 
143 
501 

3 , l  
117 
76 

6. 2 
36 

8.6 

(8.825 
2.8 

3 1 
0.9 

OCT 
30 
36 

29.97 
8.03 
2.35 

2.98 
6.2 
130 

3 

1.7 
40 

(. 025 

225 
6.8 

2508 
2079 

16 
8.3 

1796 
12Bg 
0.74 
143 
501 

?. 6 
107 
62 

6.2 
36 

8.6 

(8.025 
2.6 

31 
0.9 

OCT 
31 
97 

23.97 
8. a5 
1.94 

3.6 
7.4 
140 

3 

1.7 
40 

(. 025 

246 
8.9 

2160 
1659 

18 
8 
2 

1.678 
1169 
0.77 
143 
58 1 

3.4 
105 
26 

8.2 
24 

0.6 

(8.825 
2.8 

31 
8.9 

NOV 
1 

38 

38.25 
0.05 
2. 02 

3.47 
7.2 
134 

172 
6. 4 

1960 
1457 

18 
6.1 

1678 
1169 
0.77 
:43 
50 1 

3.5 
118 
64 

6. 1 
24 

(4.0 
1.14 
2.3 
2.2 
288 

(8.025 
12.2 
(4.8 

625 
33 

1.1 

NOV 
2 

99 

38.84 
0.05 
1. as 

367 
7.1 
148 

10.8 
54 
20 

1.51 
3.1 
1.3 
45 

(8. Q5 
34.6 
(4.0 
3.81 

148 

875 

141 
6.8 

1528 
1019 

16 
7.8 

1670 
1169 
0.77 

143 
561 

3.45 
131 
62 

7.9 
24 

(4.0 
1.14 
2.3 
2.2 
200 

(0.025 
12.2 
(4.0 

625 
33 

1.1 



UNIT 2B TRBLE R4 

MONTH 
D f iY 
DRY NO. 

SYSTM FRRRNETERS 
*Sludge 9oe 
*(F/M)COD 
*HRT 

FEED PRRRNETERS (BFITCH # )  

Volume ( l i t e r s )  
pH (std units) 
COD (mg/l) 
NH3N (ag/ l)  
SS (my/l) 
VSS (mg/l) 
CN (mg/l) 
SCN (mgll) 
BOD 5-day (mg/l) 
TOC (ny/ l )  
Phenolics (my/l) 
P04-P (mg/l) 
Org-N (rflg/l) 
No2 (sg/ l )  
NO3 (mg/l) 
TOS (mgll) 
Color (FIPHCI Units) 

BRS IN PRRRETERS 
Vol lJasted (mil 

D.O. (myll) 
SS (mg/l) 

*SS (PRC corrected) 
Temp (C) 
pH (std units) 
OUR (ao/ l /hr) 
VSS (mg/l) 

*VSS (PR corrected) 
vss/ss 

*PIX Rdded (mg) 
*Inventory (mg/l basin) 

EFFLLiENT PIIRkYETERS 
Volume ( l i t e r s )  
COD (mg/ll 
SS ( m u / l )  

*PRC corrected 
OH (std units) 
VSS (mg/ll 

*PAC corrected 
hWN (mgll) 
CN (leg/l) 
SCN (mg/l) 
NO2 (ag l l )  
NO3 (mg/l) 
Phenolics (mgll) 
P04-P (my/l) 
Org-N (mg/l) 
TDS (ng/ l)  
Color (RPHR units) 
TOC (mp/l) 
BOD 5-day (mg/l) 

NOV 
4 

181 

23.89 
a. 11 
1.83 

3.7 
6.6 
152 

:O. 0 
252' 
2% 

1.51 
3.1 
1.9 
45 

(8.825 
24.6 
(4.8 
3.81 

148 

875 

189 
9.4 

1298 
789 

18 
7 

8.25 
1120 
613 

8. 75 
143 
581 

3.5 
115 
36 

7.3 
28 

4.7 
1.14 
2.3 
2.2 
200 

(0.825 
24.6 
(4.0 

625 
37 

2.1 

NOV HOV 
5 6 

182 183 

NOV 
8 

185 

38.62 
@. 67 
1.75 

4 
8.1 
137 

37.5 
62 
48 

1.51 
3.1 
2.3 
47 

(0.925 
23.3 
(4.8 
3.81 

148 

875 

218 
9.5 

2500 
1399 
17.5 
8.3 

1854 
1353 
0.74 

143 
501 

3.72 
140 
46 

7.9 
44 

16.1 

11.4 

1888 
40 

2.8 

NOV 
3 

106 

29.98 
0.87 
2. 86 

3.39 
7.4 
273 

34.2 
58 
40 

1.6 
5 1 

12.9 

875 

219 
9.5 

2668 
2159 

18 
8 

1972 
1472 
8.74 

143 
50 1 

3.1 
163 
58 

8.4 
44 

16.1 

11.4 

1008 
40 

2.8 

NOV 
18 

187 

38.25 
8.06 
2.13 

3.23 
7.1 
237 

34.2 
64 
40 

1.6 
5 1 

12.3 

875 

173 
9.3 

2680 
2180 

18 
7.9 
3.6 

2&8 
1568 
8.77 

143 
508 

3.1 
174 
38 

7.4 
44 

16.1 

11.4 

: 000 
40 

2.8 

WJV NOV 
11 12 

188 : as 

251 233 
9.2 9.2 

2930 1880 
2389 i n s  

18 18 
7.1 6.7 



UNIT EB TRBLE f14 

MONTH 
DAY 
GflY XO. 

SYSTE! FRfiAMETERS 
*Sludge n!e 
t (F/!)COD 
*HAT 

FED P~RFIMETE.RS (BflTCH #)  

Volume ( l i t e r s )  
pH ( s t d  u n i t s )  
COD (mgl l )  
Nh3M ( m u l l )  
SS ( ~ l g l l )  
6 s  ( iugl l )  
CN(mg1l) , 

SCN (a;g/l) 
BOD 5-day i mg/ 1) 
TOC rmy l l l  
Phenolics (mgl l )  
P04-P (mg/l) 
Org-N (mgl l )  
k02 ( r q / l )  
NO3 (mgl!) 
T9S (mgl l )  
Color (RPH Uni ts )  

BflSIN PflRflKETERS 
Vol Masted (81) 
D.S. (.ag/l) 
SS (mgl l )  

*SS (PFlC corrected) 
Tcmp (C) 
DH ( s t d  un i t s )  
OUR (ag/!/hr) 
V39 ( e g / l l  

tVSS (PCW corrected) 
VSS/SS 

tPRC Fldded (my) 
t Inventory  (mg/l basin) 

EFFLUENT PQRRNETERS 
Volume ( l i t e r s )  
COD (mg/l) 
SS (mg/l) 

*PFIC corrected 
pH (std units) 
VSS (ag/ l )  

tPFlC cor rer ted 
NH3N (argll) 
CN (mg/l) 
SCN (ng/ l )  
NO2 (ag/ l )  
NO3 (mg/l) 
Phenolics (mgl l )  
P04-P ( e g l l )  
Org-N (mgl l )  
T9S (mg/l) 
Color (flPHFl un i t s )  
TOC ( a g l l )  
BOD 5-day (my/l) 

NOV 
13 

110 

23-93 
8. a7 
2.10 

3.33 
7.3 
190 

15.8 
28 
40 

3.3 
53 

8.3 

875 

198 
9 

2110 
1610 

18 
6.7 

!622 
1121 
0.77 

143 
500 

3.12 
155 
60 

6.6 
44 

13.5 

17.7 

1000 
44 

3.0 

NOV 
14 

11 1 

38.82 
0.36 
1.81 

3.06 
7.3 
192 

15.8 
84 
48 

3.3 
53 

8.3 

875 

245 
3.5 

2540 
2048 
17.3 
7.1 

2m0 
1500 
0.73 

143 
588 

3.1 
163 
34 

6.9 
32 

13.5 

17.7 

1000 
44 

3.0 

NOV 
15 

112 

Ja. 'dl 
8.05 
2.10 

3.24 
8.1 
196 

15.8 
38 
38 

1.81 
4.1 
3.3 
53 

(. 625 
8.3 
4.8 

4.29 
177 

875 

100 
8.6 

2506 
2 m s  
1 I .  S 
7.5 

1973 
1472 
a. 79 

143 
50 1 

2.9s 
157 
156 
126 
7.3 

(4.0 
0.619 

3.3 
4.12 

206 
(. 025 

8.9 
(4.8 

1000 
47 
5 

NOV HOV 
16 17 

113 114 

NOV 
18 

115 

23.52 
8.07 
2.17 

3.22 
7.4 
1 83 
4.3 
46 
46 

1.01 
4.1 
2.3 
56 

(. 025 
2.3 
4.8 

4.39 
177 

750 

230 
9.6 

2138 
1637 

17 
7.6 

1501 
999 

a. 70 
143 
50 1 

2.98 
160 
44 
34 

7.4 

(4.0 
0.619 

3.3 
4.12 
206 

(. 025 
4.8 

(4.0 

1000 
45 

3.1 

NOV 
28 

117 

23.96 
8. $8 
2.17 

3.23 
0 

192 
(4 
130 

1.01 
4.1 
2.8 

56 
(. a25 

3.5 
4.8 

4.3'3 
in 

750 

222 
9.5 

1970 
1472 

19 
7.7 

1283 
8Q5 

0.70 
143 
498 

3.85 
162 
42 
31 

7.8 

(4.0 
0.619 

3.3 
4.12 
2% 

(. 0.25 
4.8 

(4.0 

1000 
45 

3.1 

NOV 
22 

119 

30.22 
0.07 
2.03 

3.44 
8.3 
2218 
(4 
54 
54 

1. a1 
4.1 
2. o 
56 

(. 825 
3.5 
4.8 

4.39 
177 

750 

210 
9.5 

2395 
1897 

19 
8.2 

1726 
! 227 
8.72 

143 
498 

3.15 
158 
56 
44 

8.3 

(4.0 

(. 025 
3 

875 
44 

2.1 



UNIT 2B TRBLE R4 

YONTH 
DRY 
DAY 10. 

SYSTE? PRRGNETERS 
*Sludge 4ge 
*(F/I?) CCD 
tHRT 

FEED PRRRMETEE (BRTCH t )  
Volune ( l i t e r s )  
OH (s td  un i ts )  
COD (no/ l )  
SK2N (rcgll) 
SS (mg/l) 
VSS (rng/l) 
CN (ng/ l )  
SCN (ng/ l )  
BOD 5-day (rnq/l) 
TOC (mgl l)  
Phenolics (mg/l) 
P04-P (mg/l) 
Org-M (mg/l) 
NO2 ( n g l l )  
NO3 (mgl l )  
TDS (mul l)  
Color (RPM Units) 

BRSIN PRRRFETERS 
Vol Wasted ( m i )  
0.0. (mgl l )  
SS (mg/l) 

*SS (PCIC corrected) 
Temll (C) 
pH (s td  un i t s )  
OUR (mg/l/hr) 
VSS (mgl l)  

*VSS (PAC corrected) 
VSS/SS 

*PRC Added (mg) 
*Inventory (mg/l basin) 

EFFI I.IENT PRRRMETERS 
Volume ( l i t e r s )  
COD (mg/l) 
SS (,ng/l) 

*PRC corrected 
pH (s td  un i ts )  
VSS (mg/l) 

*PRC corrected 
NH3N ( ~ g / l l  
CN (my/l) 
SCN (mg/l) 
NO2 (mg/l) 
NO3 (mg/l) 
Phenolics (mg/l) 
PO44 (mg/l) 
0rq-N '(mg/l) 
TDS (mgl l )  
Color (RPHII un i t s )  
TOC ( r g / l )  
BOD 5-day frngll) 

NOV 
23 

128 

30.27 
a. a3 
3.85 

1.32 
8.1 
I88 
(4 
46 

1.6 
53 

(. a25 
4.4 

m 
258 
9.2 

2380 
1881 

19 
8.2 

1675 
1176 
0.70 

143 
499 

1.45 
151 
56 
44 

8. 3 
42 
26 

(4.0 

(. 025 
3 

875 
44 

2.1 

NOV 
26 

123 

38.84 
a. a7 
2. 23 

3.14 
7.7 
185 
(4 
574 

(2 
42 

(. 825 
8.4 

750 

65 
9.4 

2088 
1589 

18 
7.7 

1463 
971 

0.70 
143 
499 

NOV 
27 

124 

21.71 
a. a9 
1.92 

2.63 
7.6 
168 
(4 
2% 

(2 
42 

(. 325 
8.4 

750 

58 
9.1 

1878 
1379 

20 
7.8 

1322 
823 

8.70 
143 
499 

NOV 
28 

125 

23.35 
8. a5 
2.11 

3.32 
7.8 
153 
(4 
188 

(2 
42 

(. 625 
8.4 

750 

165 
9 

2252 
1759 

20 
7.6 
1.2 

1674 
1181 
0.74 

143 
493 

90V NOV 
29 38 

126 127 

DEC DEE 
1 2 

128 129 
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UNIT 20 TABLE A4 

DEC DEC DEC 
20 21 

147 148 149 

YON1 H 
DAY 
DAY NO. 

DEC 
13 

148 

DEC 
14 

141 

DEC OEC 
15 16 

142 143 

DEC DEC 
17 18 

144 145 

DEC 
13 

146 

SYSXY CfiRfiXETERS 
rSlcldqe Roe 20. 00 
* iFiM COD 0. a5 
*iiRT 1.32 

FEED PRPRlrlEiERS (BATCH 1) 
Volume ( l i t e r s )  3.64 
cH (std uni ts)  7.7 
i3D (mqll) 153 
NHjN (rngll) (2 
SS (mgll) 32 
VSS (mgll) 22 
CN (ag l l )  0 
SCN (rnpll) 0 
BOD 5-day (rngll) 2 
iDC ( ~ p / l )  41 
Phenolics (mgll) (. 825 
PC4-P ( ~ g / l )  6.5 
Org-N (mgll) 
NO2 (:ng/l) 0 
NO3 (ap/ l)  0 
TDS. i n g l l )  46'65 
Calor (RFHR Units) 758 

BASIN PRRFlKTERS 
Vol Uasted ( m l )  196 
D.O. (mgll) 9 
SS (rngll) 2808 

*SS (PAC corrected) 2313 
Tea0 (C) 19 
pH (std .units) 7.8 
OUR (ag/ l /hr) 
VSS (mqll) 1813 

*VSS (PAC corrected) 1318 
VSIISS 8.65 

*PIX Added (mg) 143 
*Inventory (mgll basin) 495 

c'fnliENT PARAMETERS 
Volume ( l i t e r s )  3.35 
COD (moll) 137 
SS (ng l l )  76 

*PAC corrected 63 
pH (s td uni ts)  8 
VSS ( s g l l )  , 

nPRC corrected 
NHJN (myl l)  (2 
CN (my/l) 3.17 
SCN (mgll) 2.8 
NO2 (mgll) 1.5 
NO3 (mgll) 163 
Phenolics (mgll) (. 825 
PO44 (mg/l) 6.5 
Org-N (argll) 
TDS (ffigll) 4738 
Color (RPHR units) 875 
TOC (ng l l )  48 
DOD 5-,-day (rng/l) 2.3 



UNIT 2B TABLE R4 

MONTH 
DRY 
DRY NO. 

DEC 
23 

150 

SYSTEfi CRIIRHETERS 
*Sludge Age 24.38 
*(FiNICOD 8.09 
*HRT 1.92 

FEED FRRAP!EiERS (BATCH #) 

Volume ( l i t e r s )  3.64 
OH ( s t d  un i t s )  7.8 
COD !wg/i) 1 68 
NH3N (mgl l)  47.1 
SS (mgl l )  36 
VSS (111911) 26 
CN ( n q l l )  0 
SCN (ragll) 0 
BOD 5-day (mgl l )  4 
TOC (rugll) 46 
Phenolics ( ~ g l l )  (. 825 
W4-P ( a g l l )  0 
Org-N (mgll) 
NO? (mgl l )  0 
NO3 (mgl l )  8 
iDS (mgll) 0 
Color (WHA Units) 875 

BRSIN PRRAAETERS 
Vol Wasted ( a l l  26 1 
D.O. (mql l )  9 
SS (rngll) 1878 

*SS (PRC corrected) 1407 
Tesp (C) 19 
pH ( s t d  un i t s )  7.7 
WR (mgl l lh r )  
VSS (wgl l )  1246 

*VSS (PRC corrected) m 
VSSISS 0.66 

*PK Mded (MJ) 143 
*Inventory (mql l  basin) 471 

EFFLUENT PRRAMETERS 
Volume ( l i t e r s )  3.4 
COD (mgl l )  161 
'3 (ng l l )  46 

*PRC corrected 
pH (5 td  un i t s )  7.6 
VSS (mgl l)  37 

*PRC corrected 
NHSN (rngll) 14.8 
CN ( a q l l )  
SCN (mgl l)  
NM lmql l )  
NO3 (mgl l )  
Phenolics (mgl l )  (. 025 
P04-P (mgl l )  
Org-N (mgl l )  
TDS (mul l)  
Color (RPHR un i t s )  875 
TOC (mgl l)  43 
BOD 5-day (mgl l )  2 

DEC 
24 

151 

14.65 
-0.26 

1.72 

4.88 
7.7 
159 

48.8 
44 
32 
0 
0 

(2  
43 

(. 825 
0 

0 
8 
0 

875 

261 
9 

450 
-19 

17 
7.55 

256 
-212 
6.57 

143 
469 

3.67 
148 
40 

7.5 
35 

14.8 

(. 025 

875 
43 

2 

DEC 
25 

152 

24.39 
0. @5 
1.81 

3.87 
7.4 
150 

48.8 
26 
11 
0 
0 

(2 
43 

(. 825 
8 

, 0  
0 
8 

875 

298 
9 

2544 
2091 

17 
7.5 

16AA 
1235 
0.66 

143 
453 

3.45 
142 
34 

7.4 
27 

14.8 

(. 025 

875 
43 
2 

DEC 
26 

153 

25.83 
6.22 
1.89 

3.7 
7.6 
151 

48.8 
42 
30 
0 
0 

(2 
43 

(. 025 
0 

0 
0 
0 

875 

1 99 
8.8 

1802 
550 

17 
7.3 

6 
fK5 
213 

0.66 
143 
452 

3.45 
148 
42 

7.2 
34 

14.8 

(. 025 
12.0 

4770 
875 
43 
2 

- 1go- 

DEC 
27 

154 

24.38 
8.31 
2.18 

3.33 
7.5 
167 

48.8 
82 
59 
0 
'a 

(2 
43 

(. a25 
13.2 

0 
0 
0 

4518 
875 

336 
8.8 

14028 
13578 

17 
7.3 

7988 
7724 
8.57 

143 
450 

2.94 
153 
J8 
29 

7.3 
26 
15 
21 

1.22 
3.4 

0.46 
58 

(. 02!j 
21..4 
(4 
4885 
laae 

44 
3 

DEC 
28 

155 

25.81 
a. 03 
1.87 

3.75 
8 

165 
101 
168 
120 

8. 544 
3.2 
(2 
46 

(. 025 
10.2 

S 
8.62 
30.7 
4375 
1 ass 

273 
3 

4574 
4125 

24 
7 

2603 
2248 
0.57 

143 
449 

3.45 
:65 
94 
85 

6.9 
81 
46 
21 

1.2.2 
3.4 

0.46 
58 

(. 825 
21.4 
(4 
4805 
1 am 

44 
3 

DEC 
29 

156 

24.48 
0.87 
1.88 

3.73 
7.9 
189 
181 
128 
98 

0.544 
3.2 
(2 
46 

(. 325 
10.2 

9 
0.62 
90.7 
4375 
1000 

192 
3.8 
: 840 
1392 

20 
7 
6 

1508 
1141 
0.82 

143 
448 

3.4 
165 
68 
5 1 

7 
58 
48 
2 1 

1.22 
3.4 

0.46 
58 

(. 025 
21.4 
(4 
4805 
1880 

44 
3 

DEC 
30 

157 

i4.97 
0.11 
1.88 

3.73 
7.7 
189 
101 
62 
40 

a. 544 
3.2 
(2 
46 

(. a25 
10.2 

5 
0.62 
30.7 
4375 
1 8 1  

174 
1.2 

1376 
930 
20 

7 

1120 
762 

0.82 
143 
446 

3.45 
161 
78 
53 
7 

56 
46 

69.3 
1.22 
3.4 

0.46 
58 

(. 0 8  
44.5 
(4 
4885 
1088 

40 
(2 

DEC 
3 1 

198 

24.97 
8. 'a8 
1.85 

3.79 
7.8 
180 
190 
116 
88 

8.544 
3.2 
(2 
38 

(. 825 
18 
5 

0.62 
90.7 
4375 
1000 

174 
1.2 

1625 
1 i 80  

20 
6.7 

1332 
967 

0.82 
143 
445 

3.55 
1 e 
70 
51 

7 
64 
52 

69.3 
1.22 
3.4 

0.46 
58 

(. 02s 
44.5 
(4 
4805 
i ass 
40 

(2 

JRN 
1 

159 

25.63 
0. a7 
1.63 

4.3 
7.9 
136 
190 
62 
47 

8. 544 
3.2 
(2 
38 

(. 2125 
10 
5 

8.62 
98.7 
4575 
1000 

189 
1.2 

1720 
1 8 6  

20 
6.3 

1418 
1046 
0.82 

143 
444 

3.8 
136 
70 
52 

6.5 
57 
41 

69.3 
1.22 
3.4 

0.46 
58 

(. 025 
44.5 
(4 
4885 
1000 

48 
(2 



UNIT 28 TRPLE R4 

WONTH 
DRY 
DRY NO. 

JRN 
3 

161 

JRN 
4 

162 

JAN 
5 

163 

JRN 
6 

164 

JRN JAN 
7 8 

165 166 

JRN JfiN 
9 10 

167 168 

JRN 
11 

169 

33.88 
0.03 
1.89 

3.7 
7.7 
7 1 

ela 
24 
15 

0.521 
1.3 
(2 
18 

(. 825 
7.4 

76 
(8.25 
(1.25 
5288 
250 

58 
6.9 

1782 
,1231 

20 
7.1 

1328 
1 a08 
0.78 

143 
411 

3.55 
82 
98 
74 

7.1 
B5 
66 

281 
0,787 

1.6 
0.49 

21 
(. 825 

16 
(4 

5814 
358 
24 

(2 

SYSTEM PARRNETERS 
*Sludce Age 
a (FIN1 CUD 
*HRT 

FEED PARGMETERS (BRTCH 8 )  
Volume ( l i t e r s )  
pH (std units) 
CID !mg/!) 
NH3N (mg11) 
SS (mgll) 
VSS (mgll) 
CN (mgll) 
SCN (mqll) 
POD 5-day (mgll) 
TOC (mgll) 
Phenolics (mgll) 
P04-P (mqll) 
Org-N (mgll) 
NO2 !?g/l) 
NO3 ( m u l l )  
TDS (mgli) 
Color (WHCI Units) 

BASIN PARRNETERS 
Vol Wasted (MI) 
0.0. (mgll) 
SS (Iilgll) 

*SS (PAC corrected) 
Temp (C) 
pH (s td units) 
OUR (mg/l/hr) 
VSS (ag l l )  

rVSS (PAC corrected) 
VSSISS 

*PRC Rdded (mg) 
+Inventory (mgll basin) 

EFFLUENT PRRRNETERS 
Volume ( l i t e r s )  
COD (rag111 
ss ( s g l l )  

*PRC corrected 
pH (s td uni ts)  
VSS (ng l l )  

*PFIC corrected 
NH3N (mg/l) 
CN (ny/ l)  
SCN (rngll) 
NO2 (mgll) 
M3 (mqll) 
Phenolics (nq l l )  
P04-P (~og l l )  
Org-N (mgll) 
TDS (ng l l )  
Color (RPHA units) 
TOC (mg/l) 
BOD 5-day (mgll) 



UNIT 2B TRBLE R4 

WONTH 
DRY 
DRY NO. 

SYSTEll PRRRETERS 
*Sludge Rge 
(FIII)COD 

*HRT 
FEED PBRRMETERS (BRTCH Y )  

Volume (liters) 
pH (std units) 
COD (agll) 
NH3N (mgll) 
SS Img/l) 
VSS (mgll) 
CN (lag/l) 
S C N  (mqll) 
BOD 5-day (mglll 
TOC (my111 
Phenolics (mgll) 
W4-P (mgll) 
Org-N (egll) 
NO2 (mgll) 
No3 (0gIl) 
TDS (sqll) 
Color (RPHCI Units) 

BFlSIN PRRFWETERS 
Vol Masted (s l )  
D.O. (mgll) 
SS (sqll) 

ISS (MC corrected) 
lera (c) 

pH (std units) 
OUR (mg/l/hr) 
vss (mgll) 

*VSQ (PRC corrected) 
VSSISS 

*Pix Cldded (mg) 
*inventory (ngll basin) 

EFFLUENT PRRRWETERS 
Volume (liters) 
COD (moll) 
SS ( ~ ~ 1 1 )  

MC corrected 
pH (std units) 
VSS (plgll) 

*PIX corrected 
NH3N (dgll) 
CN (agll) 
SCN (sgll) 
Nu2 (nqll) 
NO3 ( E Q / ~ )  
Phenolics (aqll) 
P04-P (mgll) 
Org-N (rnq/l) 
TDS (mgll) 
Color (RPHCI units) 
TOC (mgll) 
BOD Sday (Rlg/l) 

JRN 
13 
171 

50.70 
8.02 
1.59 

4.4 
8.1 
91 
210 
22 
14 

0.521 
1.3 
(2 
18 

(. 025 
7.4 
76 

(8.25 
(1.25 
5280 
250 

224 
6.8 
2998 
2577 
20 
7.4 

2333 
281 1 
0.78 
143 
413 

3.65 
127 
98 
84 
7.6 
8s 
66 
192 

0.787 
1.6 
0.49 
21 

(. 82s 
9.76 
(4 

5814 
350 
18 

(2 

JRN 
14 
172 

51.76 
0. a5 
1.74 

4.03 
8.1 
142 
20 1 
16 
10 

0.521 
1.3 
(2 
16 

(. 025 
4,5 
76 

(8.25 
(1.25 
5288 
258 

28 
6.4 
2270 
1848 
19.5 
7.2 

in1 
1442 
8.78 
143 
422 

3.95 
1 36 
8) 

68 
7.3 
72 
56 
1'32 

8.787 
1.6 
8.49 
21 

(. 025 
9.76 
(4 

5814 
358 
18 

(2 

JRN 
15 
173 

$4. ilb 
8.87 
1.74 

4.03 
8 

146 
201 
12 
8 

0.521 
1.3 
(2 
16 

( ,025 
4.5 
76 

(8.25 
(1.Z 
5288 
250 

50 
6.4 
1696 
1268 

7.6 

1323 
998 
8.78 
143 
428 

3.8 
102 
74 
55 
7.7 
68 
$3 
192 

0.787 
1.6 
0.49 
21 

(. 025 
9.76 
(4 

5814 
350 
18 
(2 

JRN J RN JRN JRN 
17 18 19 20 
175 176 177 178 

JRN 
2 1 
179 



UNIT 2B TRBLE A4 

MONTH 
DAY 
DAY MI. 

SYSX# PFlifiKETERS 
*Sl,udqe age 
* ( F I E )  CCD 
tdZT 

FEED PMfiRETERS (BRTCH #)  

Voluiae ( l i t e r s )  
JH (std uni ts)  
COD (mall) 
NH3N (b~g l l )  
SS (mgll) 
VSS (mgll) 
CN ( a q l l )  
SCN !ngl l )  
BOD 5-day (mgll) 
TGC (ragll) 
Phenolics (mg/l) 
F04-? (mgll) 
Org-N (rngll) 
NO2 (rig/:) 
A03 (mgl l l  
T3S (tngll) 
Color (RPHR Units) 

bFiSiN PA2FlKTERS 
Vol iasted ( a l l  
0.0. (argll) 
SS (aq l l )  

*SS (PIX corrected) 
Temp (C) 
pH (std uni ts)  
OUR (mgll lhr) 
VSS (mgll) 

*VSS (PRC corrected) 
VSSISS 

*PAC Rdded (mg) 
*Inventory' (r11g11 basin) 

€=FLUENT PFIRCIMETERS 
Volune ( l i t e r s )  
COD (mgll) 
SS lag/l) 

*PRC corrected 
pH (s td uni ts)  
VSS (mpll) 

*PAC corrected 
NH3N (mgll) 
CN (algll) 
SCN (ag l l )  
NO2 (mgll) 
NO3 (rnqll) 
Phenolics (mg/l) 
P04-P ( r g l l )  
Org-N (m!/l) 
TDS ( m c l l )  
Color (RPHR uni ts)  
TOC (xgI1) 
BOD 5-day (eg/ l)  

JAM 
22 
i ea 

24.36 
0. a9 
1.76 

3.38 
8 

1 l a  
184 

6 
4 
0 
0 

(2 
22 

(. 825 
6.7 

0 
0 
0 

4325 
250 

216 
7.2 

1225 
819 

18 
7.75 

814 
544 

0.66 
143 
406 

3. 72 
99 
42 
28 

7.85 
28 
19 

172 

(. a25 
11.7 

4585 
380 

16 
6 

JAN 
23 

181 

24.96 
0.11 
1.32 

3.65 
7.8 
127 
184 
26 
18 
0 
0 

(2 
22 

(. 025 
6.7 

0 
0 
8 

4325 
250 

222 
7.1 

!094 
687 

19 
7.7 

2 
784 
493 

0.72 
143 
407 

3 . 3  
% 
40 
25 

7.6 
29 
21 

172 

( ,025 
11.7 

4585 
300 

16 
6 

JRN JAN 
2S 26 

183 184 

JAN 
28 

186 

24,. 98 
0. i 0  
1.75 

4 
8 

117 
178 
122 
75 

a. 4 
2.2 
(2 
30 

(. 025 
8.4 
120 

(0.25 
7.9 

5774 
500 

74 
6.5 

1252 
844 
ea 

7.1 

88 1 
540 

8.64 
143 
408 

3.6 
36 
94 
63 

7.5 
60 
38 

123 
0.486 

1.9 
2.3 

29.7 
(. 025 

9.8 
60 

5184 
350 
24 

(2 

JRN 
29 

187 

25.83 
a. a9 
1.75 

4 
8 

189 
170 
58 
36 

0.4 
2.2 
(2 
30 

(. 025 
8.4 
120 

(0.25 
7.9 

5774 
560 

247 
6.3 

1220 
9! 1 
20 

7.2 

844 
583 

0.64 
143 
409 

3.75 
162 
34 
23 

6.7 
z? 
14 

123 
0.486 

1.9 
2.3 

29.7 
(. 025 

9.8 
60 

5184 
350 

24 
(2 



UNIT 9B TRBLE fl4 

SYSTEM PRRGWETERS 
*Sludqe floe 
t (F/W COD 
rLlRT 

FEED PGRGPIETERS (BRTCH #) 

Voluae ( l i t e r s )  
DH (std units) 
PJD (mqll) 
KH3N (rngll) 
SS (mqll) 
VSS ( m p l l )  
CN !mg/l) 
SCN (myll) 
BOD 5-day (mqll) 
TOC ( m o l i )  
?henolics (mgll) 
P04-P (mgll) 
Org-H (mgll) 
No2 ( l l g l l )  
NO3 ( m g l l )  
TES ( m o l l )  
Color (RPHA Units) 

9RSiN PRRRmETERS 
Vol Uasted (ml) 
D.O. ( m o l l )  
SS (mgll) 

tSS (PFIC corrected) 
I'ePb (C) 
DH (std units) 
OUR (mg/l/hr) 
t/SS ( m o l l )  

*VSS (PRC corrected) 
VSSISS 

*PRC Rdded (mg) 
*Inventory ( m o l l  basin) 

---, 5-rltiENT PRRRVETERS 
Vo!::me ( l i t e r s )  
COD ( M V / ~ )  
SS ( r g l l )  

t:?i :::rrected 
::! [ ~ i d  .:nits) 
VSS :rg/1) 

* ? A t  corrected 
Nk3H ! m ~ / l )  
CN (mgll) 
SCN (mgll) 
902 (sg l l )  
NO3 ( a t l l )  
Phenolics (mgll) 
3C4-P (mnll) 
Crq-H (mgll) 
ns !mp/l) 
Color (RPM units) 
TJC (qlil 
BOD 5day ( m g l l )  

FEB 
'1 

196 

24.39 
8.19 
1. n 

S. 96 
8.3 
187 
174 
182 
68 
8 
0 
2 

34 
(. 825 

2.5 
2.5 

5622 
750 

116 
6.6 
! 852 
665 
20 

6.9 

700 
442 

0.67 
143 
367 

3.75 
173 
64 
48 

6.1 
43 
28 
86 

1.31 
3.1 

22.3 
92.7 

(. 025 
5.6 

(4 
7524 

625 
34 

(2 

FEB 
8 

197 

21.43 
'a. 21 
1.73 

4.84 
6.3 
210 
164 
76 
45 

1. 14 
3.2 

(2 
33 

(. 0'25 
2.2 
2.2 

6.41 
25.9 
4 a 0 ~  
1888 

50 
6.3 
:an 
786 
20 

7.1 

726 
478 

8.67 
143 
366 

3.75 
131 
i a2 
66 

6.6 
68 
45 
66 

1.31 
3.1 

22.3 
92.7 

(. 025 
5.6 

(4 
7524 

625 
34 

(2 



MCKH 
DAY 
GOY N3. 

5YETEY PW."ETERS 
*Sludge file 

i i / y )  c22 
t H R i  

FEED ?flRfiYETE2S (ERTSH #) 

Vo!une ;!iters) 
pH (s:d units) 
C3D (agll) 
NMN (n;/!) 
SS (f?lJ/!) 
VSS (a;/!) 
CN (ag/l) 
SCN (nr;/l) 
90D 5-cay (mg/l) 
75C (nqll) 
?!znolics (mqll) 
PC4-P (sg/l) 
Gq- t i  (!Ilgll) 
:iG? ( ~ ; / i )  
.'ZZ '(xql!) 
w-  
I J ~  imc/i) 
Cslor IRPHA Units) 

PCSIN PARClwEiE4S 
!lo! ;lasted (ml) 
D.0. ( ~ g l l )  
SS (rgll) 

*SS (PRC corrected) 
Teizo (C)  
pi4 (std units) 
2 R  (mglllhr) 
VSS (rnqll) 

N S S  (PGC corrected) 
VSS/SS 

*i'M gated (nq) 
*!nvectory (xgli basin) 

EFC?2ENT P9RflXETERS 
Volune (li ters) 
C2D !mg/l) 
SS (wgll) 

*POC corrected 
pbl (std units) 
VSS !nrg/!) 

*POC corrected 
NH3N (wg/l) 
CN (mgll) 
3CH (rnqll) 
102 (mJ/l) 
NO3 (aJ/f) 
?henolics (mg/l) 
R04-P (ag/l) 
Srg-N (agll) 
E S  !my/l) 
k!tr (RFEA units) 
T1C (mg/l) 
2cJ 5-day (npll) 

FEP 
13 

282 

!Z.5! 
a.  20 
1.75 

4 
8 

3 2  
158 
418 
219 

1.14 
3.2 

3 
47 

(. 025 
2.8 
2.8 

5.41 
25.3 
4680 
1000 

58 
6.4 

1116 
756 
20 

7.3 
2 

758 
514 

0.68 
143 
368 

3.85 
20 1 
170 
115 
7.2 
115 
78 

66.2 
1.31 
3.1 

22.3 
92.7 

(. 025 
8 

(4 
7524 
625 
43 
3 

TEB FEI 
14 15 

?a3 204 

FEB 
17 

286 

2!. 73 
0.13 
2.5% 

2.8 
7.8 
231 

107 
116 
73 
0 
8 
2 

5 1 
(. 525 
la. 9 
!O. 3 

5644 
laB0 

50 
6.4 

i a66 
733 
20 

6.5 

754 
522 

a. 71 
143 
327 

9.75 
188 
134 
93 

6.4 
95 
67 
59 

(. 625 
29.2 

5900 
875 
51 
2 

FEB FEE 
19 20 

268 ?a3 



. ,? ' 3,hT;? 
DAY 
ZAY 50. 

EYSTEfl PGRfiXFTEZS 
t S : i i ~ y  4rja 13.01 
* [FiM! COD 0.13 
i s 3 7  1.75 --- 

-teD ?MG?ETERS (BflTCH #)  

Vo!cae ( 1  iters) 4 
cZ (std ;inits: 7.2 
CJD fnrg/i) 180 
S:52N ( :ap / l )  11 
S: (:ng/l) 148 
'.iSS (mall) 93 
EN (ma/l) a 
SC?; (eat':) 0 
b3D 5-day (my/!) 2 
i O C  !n;g/l) 55 
?hena:ics (mg/l) (. 825 
X4-? (:;zIi ) 47.2 
5r.g2!ri icg/  i J 4 9 . 2  
, ,-: .3 .U !r:zl:i 
ac3 :-:j/i) 
T'JS (mclli 5644 
Color (AF3fl dnits) ;d00 

22S!N FGXRMEiC3S 
V.21 LJastzd (31) 50 
3.Q. ( y / i )  6.3 
SS (m.g/l) 1!82 
iSS (PGC corrected) 886 

T e ~ o  ( C )  19 
$4 (s td units) 6.5 
CZR [!~tj/l/hri 2 
$56 (rn!/l) 8137 
*','ZS ( W C  cor-r*ucted) bSid 
VS!/SJ 8.75 

*.>PC Rdded ( ~ g )  : 43 
*:nventory ( q / i  basin) 296 

EFFLyENi PaaAXEiEaS 
'Joiuze ( l i ters)  3.8 
ED (ao/l) 157 
SS (mgll) 190 
*WC corrclcted : 42 

pH (std units) 5.7 
VSS (aoll) 139 
tFiFIC corrected ; 02 
W3N (rgll) 15 
CN iaq/l) 8.872 
SCN (mqll) 3.4 
XO? :rng/l) (8.25 
SO3 ( n g l l )  202 
?tenolics (mqll) (L 1625 
P04-P (mgll) 43.5 
Cr3:-N (ngl! i0 
TPS (moll) 5443 
C~:t:or (RPW anits) 750 
TCC (nqlll 47.5 . 

S2D 5-day (aig/l) (2 

FEE 
27 

216 

23.86 
a. 12 
1.98 

3.53 
7.2 
140 

(2 
102 
64 

0.469 
2.9 

(2 
45. E 

(.825 
aa. i 
25.1 

1.5 
173 

4364 
1e00 

58 
9.2 
354 
672 

18 
7.2 

2 
694 
482 

0.72 
143 
282 

3.3 
124 
sa 
63 

7.7 
00 
57 
(4 

0.872 
3.4 

(8.25 
2 4  

(8.825 
21.3 
(8 

5449 
730 

41.9 
(2 
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YCNTH 
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"'! bio. 

5Yf:fE FPRRKETERS 
*Sludge f i ~ e  
*!F/WC9D 
*%IT 

FEED ?ilRG!ETERS (BATCH # I  
Volune ! l i t e r s )  
3H (std units) 
?OD (:ng/l) 
!1H3N (mil:) 
5s ( sy l l l  
VSS (moll) 
::;i (3411) 
SCX (mgll) 
393 5-day (3311) 
:3c (!cc/l) 
P5ensl!cs (mgll) 
7CS-P (mqll) 
:Gr;-!4 (3411) 
!:C? (mgll) 
,:iG: ;mg/I) 
TSS (xgl l)  
C d o r  (RWFI Units) 

22SIN 3Q!RXETRS 
V I ? ~  ;iasted (a1) 
2.3. (flq/l) 
33 ( ry / l )  

*SS (PQC corrected) 
Temp (C) 
~3 (std units) 
C U R  (mglilhr) 
VSS imgll) 

*VSS (?fie corrected) 
VSSISS 

*?PIC Fldded (mg) 
*Inventory (mg/l basin) 

Fii.:c!Z?lT PFIRRMETE2S 
Voicme ( l i t w s )  
ED (ffi!/l) 
SS (flqll) 

*PnC corrected 
aH (s td dnits) 
VSS (ma/:)  

rPGC corrected 
SK3N (mq/l) 
CY (!llg/l) 
SCN (m~11) 
402 !ay/l) 
Kt3 (mg/l) 
Phenolics ( m g l l )  
F04-P (tag/l) 
orq-N (xyll) 
TI,. 

:uJ (%!/I) 
P 1 ,:.;sr (RP:?fl units) 
'3C iagl l )  
BED 5+ay [agl l )  

MRR 
12 

230 



TABLE A-5 

1 2 3 4 5 6 7 8 
AVERRGE RVERRGE RVERFIGE RVERRGE RVERGE RVERRGE RVERFIGE RVERLGE 
SRT 20 SRT 56 SAT 48 380RYSRT 15DRYSAT 15DRYSRT 12DAYSRT 89DRYSRT 

DRY70-1IDY 169-189DY213-226DRY 1-45 DRY72- 103DY 124-161DY 174- 195DY217-234 
19.62 58.23 49.06 30.08 14.38 14.95 12.80 8.99 
0.29 0.14 0.12 0.25 6.34 0.36 0.42 0.38 
1.9d 1.89 1.92 2.08 2.03 1.99 1.58 1.99 

*Sludge Rge 
*(F/M)COD -RPPL!ED 
tHRT 

FEED PRRRMETERS 
Volume ( l i t e r s )  
pH (s td uni ts)  
COD (~1411) 
NH3N (mgll) 
SS (mqll) 
VSS (mg/l) 
CN (mgll) 
SCN ( u g l l )  
BOD 5-day ( m q l l )  
TOE (mgll) 
Phenolics ( m c j / l )  
Org-N (mgll) 
Color (RPM Units) 

BffiIN PFIWTERS 
Vol Uasted (ml) 
D.O. ( s g l l )  
SS (mg/l) 

*SS (PRC corrected) 
Temp (C) 
pH (std uni ts)  
OUR ( u g l l l h r )  
VSS (mq/l) 

tVSS (PIX corrected) 
VSSISS 

t P E  FIdded (ID!) 

*Inventory ( m o l l  basin) 
EFFLUENT PRWTERS 

Volume ( l i t e r s )  
COD (mgll) 
SS ( f l g l l )  

M C  corrected 
pH (std uni ts)  
VSS (wgl l)  
*W corrected 
WN (fig111 
CN (1~11)  
SCN (my/l) 
NO2 (mqll) 
NO3 (rpgll) 
Phenolics (mgll) 
P04-P (sg / l )  
Org-N (ag l l )  
TDS (mgll) 
Color (RPHR units) 
TOC (mgll l  
MD 5-day (rngll) 



F I G U R E  A-1 

l iNIT # I  .'I p$ 
MIXED LIrJ,U8R SETTLItdG TEST 
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F I G U R E  A-2 

TIM.E( Min crtcs;l 

hdlXED LIGUs3.R SETTLING TEST 

DRTE; NBVEnBER Ii!, IYW --- * -7 
UNIT: 1R 

I 
I 

INITIA SOLIDS CONC. : 2735 mq/l I I 
SUPERNATRNT SOLIDS WNC. : 22 ug/l 0: 60 pin. I 
SRT : 15 days 
FIW HT, (a): 100 MI I! 66 oin. 
REIIARKS: BI6, YUL, SETTLING F1.W 
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FIGURE A-3 

UNIT # 1 A  
MIXED LIQUOR SETTLING TEST 

5 17 

3 5 I N I T I A L  SOLIDS CONC. : 
SUPERNRTRNT SOLIDS CONC. : 

3 0 F INRL HT. (WL) : 
d--. 

E RMARKS: BIG FLOC, VERY RRPID SETTLING; CLWDY SUPERNATRNT, 
L) 
w 2 5 WITH W E  P M R  SETTLING FLOC : IL: 

lx 
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FIGURE A-4 

UNIT #.]A 
MIXED LIGUGR SETTLING TEST 

I N I T I R L  SOLIDS CONC. : 
SUPEWTWYT SOLIDS CONC. : 

F I W  HT. (RL) : 
riE#FIW(S: BIB, HEAVY FLM: 



FIGURE A - 5  

. J  i T 3 ( I  1 A 
1,-IIXEKI LIGUOR SETTLING TE,ST 

DRTE: DECEMER a, 1903 
UNIT: 1R 
I N I T I R L  SOLIDS CONC. : 3045 a g / l  
SUPERNRTANT SOLIDS CONC. : wg/l La: bd mln. 
SAT: 1 5  days 
FINRL HT. (nu  : 13s (01 e 68 j 
RERRKS: 

3 - 

0 1 I I I 1 - 

0 20 40 60 

TIM E(Minuks) 

FIGURE A-6 

TIM EI: Min uLs) 

-152- 

- hn1xkI.l L!QUaB SETTI IN;: TEST 
4 0  - 

O N E :  MCWR 12, 1 
UNIT: 1P 

35 4 I N I T I A  SOLILE C O N .  : 3230 mg/1 
S U P E W T M T  SOLIDS WNC. : mg/l  @: 68 win. 

I 
SRT: 15 days 
F I N K  HT. (#I : ral B ~ I I I .  

mRHs: 
25 

20 30/k 1 5 -  10 - 

5 - 

0 

- 0  

I I I I I 

0 20 JO dU 



FIGURE A-7 

FIGURE A - 8  

MIXED LlqUOR SETTLltJG TEST 
4n 

DFITE: DECENBER 19, 1983 
UNIT: 1A 

. . 
MIXED LIQUQR SETTLING TEST 

DllTEr D E C E W R  29, 1983 
UNIT: 1A 

I 
3 5 I N I T I A L  SOLIDS CONC.: 3697 nq/l 

SuPERNRTRNT SOLIDS CfflC. : mg/l @: 6 0  mn. 
SRT: 15 days 
F I W L  HT. (UL) : 125 a1 @ 66 ain. 
mRKS: 

20 

15 

5 - .-. I 

0 I I I I I 
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TIME( Min utrz) 

-153- 

I N I T I A  SOLIDS CONC. : 3470 ~ g / l  I 
SUPERNRTANT SOLIDS CONC. : mq/l @: 68 uin. 
SRT: 15 days 

3 FINAL HT. (HL) : mi @ 6Q ain. 
REllRRKS : 

n '1 I 

I I I I r 
0 20 40 ao 

TIME( Minutes) 



FIGURE A-9 

UNIT # 1 A  
MI> El l  LIQU;7R SETTLIt4G TEST 

ONE:  FEBRURRY 3, 1984 
UNIT: 1I1 
I N I T I R L  SOLIDS CONC. : 2402 m g l l  

SUPERNflTANT SOLIDS CONC. : 1 0 ~ 1 1  @: 63 uln. 

SRT: 1 2  days 
FINRL HT. (PIL) : 95 mi e 6d sin. 

REHIIRKS: 

i 

U Y Y 

0 I 1 I I I 

0 20 40 60 

TIME( Min utcr) 

FIGURE A-l ' l  

UNIT # l A  
MIXED LIQUOR SETTLING TEBT 

WTE:  FEBWRY 21, 1984 
UNIT: 10 
I N I T I N  SOLIDS CONC. : 4882 n g l l  
SUPERNIITANT SOLIDS UINC. : 184 mgll @: 30 uin. 
SRT: 9 aays 

a F I N  HT. (R) : 100 rl I! 30 .in. 
llmlws: - 25 - 

s 

- - - - - 



FIGURE A-11 



FIGURE A - 1 2  

[,Jp.JlT &'.-> A 
r ,  -h 

lull XE U LI(;.U-L*R '3 E'fTLI PIG TEST 
40 

ORTE: NOVEHBER 3, 1983 
UNIT: 2II 
INITIRL SOLIDS CONC. : 2910 agll  
SUPERNRTRNT SOLIDS CONC. : 16 mg/l  @: 63 din. 
SRT: 20 days 

7. 
FINGL HT, (R) : 168 nll @ 68 sin. 
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FIGURE A-1 3 

LJNIT # 2 A  
MlXEO LlqUOR 3CTTLINU TEOT 

DATE: NOVENER 15, 1983 
UNIT: 2d ' 

INITIClL SOLIDS CONC. : 3223 ogll 
SllPERIWTlT SOLIDS CONC. : 48 moll 8: 68 am. 
SRT: 20 days 
FINnL tiT. (HL) I 160 la1 I! 60 stn. 
RUYW(S: HEAVY, 016, THICK FLOE 

i 
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FIGURE A-14 

FIGURE A-15 

UNlT #2H 

TIM E(Min utas) 

B0 

MIXED LIQUOR S ETTLl IJG TEST 

DRTE: DECENBER 9, 1983 
UNIT: 2R 

35 { a  I N I T I R L  SOLIDS CONE. : 3980 eg/l 
SUPERNRTMT SOLIDS CONC. : 1114/l @: 68 sin. 

UNlT # 2 A  
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58 days 
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MIXED LIQUOR SETTLING TEST 
40 

DIITE: D E C W E R  13, 1983 
UNIT: 2A 

35 - INITIA SOLIDS CONC. : 4 3 3  61411 
SUPEREWTRNT SOLIDS CONC. : mgll e: 68 nln. 

58 days 
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F I G U R E  A-16 
UNIT # 2 A  

M I X E D  LIQU-3R SETTLING TEST 
40 

DATE: DECEnBER 22, 1983 
UNIT: 2fi 

35 - INlTTflL SOLIDS CONC. : 51516 ogll 
- SUPERN~~TRNT SOLIDS CO~IC. : mg/l e: 

I 58 days 

4- 
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E 
U 
w 

g 2 = ]  
9.i 
W 2 0 
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F I G U R E  A-17 

UNIT # 2 A  
M I X E D  LlQUlSR SETTLING TEST 

40 
M T E :  DECEMER 29, 1943 
UNIT: UI 

95 - I N I T I A  SOLIDS CONE. : 5875 og/l 
SUPERNATRNT SOLIDS CONC. : ag/ l  e: 68 uin. 
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A P P E N D I X  B 

A N A L Y T I C A L  METHODS 



QUALITY CONTROL PROCEDURES 

The r o u t i n e  q u a l i t y  c o n t r o l  procedures described i n  Q u a l i t y  Assurance 

Program f o r  Environmental Systems D i v i s i o n  Laboratory F a c i l i t y ,  Ca ta l y t i c ,  

Inc. ,  were s t r i c t l y  fol lowed. To mon i to r  o f  analyses, t h a t  program 

requ i res  spike recovery determinat ion on d i s t i  1  l e d  water and samples. For 

d i s t i l l e d  water sp ik ing ,  the  f o l l o w i n g  equat ion i s  used t o  ca l cu la te  the  

recovery : 

where P i s  percent recovery o f  a standard, C i s  t he  measured concentrat ion, 

and T i s  t h e  t r u e  concentrat ion. For each analys is ,  P must f a l l  w i t h i n  the  

acceptable range f o r  t h a t  ana lys is  t o  be considered " i n  c o n t r 0 1 . ~ ~  

For sample sp ik ing ,  the  percent recovery P i s :  

P = 1 0 0 ( d ~ / s p i k e  added) ( 2 )  

where dC i s  the d i f f e r e n c e  between the  concentrat ions measured f o r  the  spiked 

and unspiked samples. Splke added i s  t he  concentrat ion increase o f  t he  

ana ly te  i f  the  recovery were 100%. Again, P must f a l l  w i t h i n  the acceptable 

range f o r  a given ana ly te  t o  be considered " i n  c ~ n t r o l . ' ~  

The qua1 i t y  assurance program a l s o  inoni t o red  "prec is ion"  o f  t he  

analyses. Prec is ion  was c o n t r o l l e d  by ana lys is  o f  r e p l i c a t e  pa i rs ;  t he  

d i f f e r e n c e  between the  two analyses was compared t o  the  expected p rec i s ion  o f  



t h e  method. Th is  i s  expressed mathemat ica l l y  as: 

where A and I3 a r e  observed concen t ra t ions  o f  t h e  r e p l i c a t e  analyses, and R i s  

t h e  abso lu te  va lue  o f  t h e  d i f f e r e n c e .  R must f a l l  w i t h i n  t h e  acceptab le  range 

f o r  each a n a l y t i c a l  procedure t o  be cons idered " i n  c o n t r o l "  and i s  concen t ra t i on  

dependent. 

A f requency o f  10% o f  sample load  was used f o r  ana l yz i ng  sample sp ikes o r  

water  sp ikes.  Also, 10% o f  t h e  sample l oad  was used f o r  r e p l i c a t e  sample 

a n a l y s i s .  Where r e p l i c a t e s  were run, t h e  average va lue  was repor ted .  

F i gu re  0-1 shows t h e  r e p o r t i n g  form f o r  q u a l i t y  c o n t r o l  da ta  c o l l e c t e d  

under t h i s  program. I n  a d d i t i o n  t o  spiked-sample, d i s t i l l e d - w a t e r  sp ike ,  and 

r e p l i c a t e  samp1.e data,  t h e  a n a l y s t  was requ i r ed  t o  r e p o r t  t h e  standard curve. 

I n  t h i s  way, t h e  a n a l y s t  cou ld  t e l l  i f  the. s tandard curve had changed. By 

comparing sp i ke  and r e p l i c a t i o n  da ta  t o  p rev ious  QC da ta  obta ined w i t h  t h e  

method, t h e  a n a l y s t  cou ld  d e t e c t  ou t -o f - con t ro l  s i t u a t i o n s .  

Gas chromatography/mass spect rometry  (GC/MS) analyses o f  SRC wastewaters 

were performed by Mead CompuChem, Research T r i a n g l e  Park, Nor th  Caro l ina ,  o r  

Rad ia t i on  Management Corporat ion,  P h o e n i x v i l l e ,  Pennsylvania.  These 

l a b o r a t o r i e s  used t h e  f o l l o w i n g  methods t o  analyze t h e  wastewaters: Purgeable 

Halocarbons, Method 624 (EPA, 1982). and Base/Neutral  and Ac id  Compounds, 

Method 625 (EPA, 1982). 

These analyses a r e  designed t o  de tec t ,  i d e n t i f y ,  and q u a n t i t a t e  EPA, 

o rgan ic  p r i o r i t y  p o l l u t a n t s .  Other  compounds p resen t  i n  t h e  wastewater a r e  

n o t  repor ted  by these methods. 



FIGURE B-1 
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Q u a l i t y  c o n t r o l  measures inc luded  w i t h  these GC/MS methods inc luded  d a i l y  

c a l i b r a t i o n  of t h e  GC/MS w i t h  d e c a f l u o r o t r i p h e n y l p h o s p h i n e  (DFTPP) o r  

parafluorobromobenzene (PFBB), depending upon whether base/neut ra ls /ac ids o r  

v o l a t i l e s  a r e  be ing  run, r e s p e c t i v e l y .  I n  a d d i t i o n ,  method water  b lanks were 

run  t o  ensure t h a t  t h e  system was i n t e r f e rence - f r ee .  Where poss ib le ,  i n t e r n a l  

standards were used t o  c a l i b r a t e  t h e  method. Otherwise, c a l i b r a t i o n  curves 

were prepared us i ng  t h e  e x t e r n a l  s tandard method. 

Those q u a l i t y  c o n t r o l  procedures t h a t  a r e  s p e c i f i c  t o  t h e  a n a l y t i c a l  

method a r e  presented w i t h  t h e  f o l l o w i n g  method d e s c r i p t i o n s .  

TOTAL CYANIDE 

To ta l  cyanide was s t r i p p e d  f rom t h e  samples by d i s t i l l a t i o n  and d i g e s t i o n  

accord ing  t o  EPA Method 335.2 (1979) .  The d i s t i l l a t e s  were t r e a t e d  w i t h  

approx imate ly  0.2 g  o f  cadmium carbonate t o  p r e c i p i t a t e  s u l f i d e ,  accord ing  t o  

t h e  procedure proposed by Bar ton e t  a l .  (1978), t o  remove i n t e r f e r e n c e s  f rom 

th i ocyana te  breakdown d u r i n g  d i s t i l l a t i o n .  

The cyanide t rapped i n  t h e  d i s t i l l a t e s  was measured by t h e  p y r i d i n e /  

b a r b i t u r i c  a c i d  method (EPA Method 335.2), w i t h  e i t h e r  a  1  o r  5  cm c e l l  on a  

Spec t ron ic  710 spectrophotometer.  For  a  500 ml sample d i s t i l l e d  f o r  t o t a l  

cyanide, l i m i t s  o f  d e t e c t i o n  o f  0.02 and 0.004 mg/l were est imated f o r  t h e  1  

and 5  cm c e l l s ,  r e s p e c t i v e l y .  

Q u a l i t y  c o n t r o l  procedures i nc l uded  ana l yz i ng  sp iked d i s t i l l e d  wa te r  

s o l u t i o n s  t o  check recovery  o f  cyanide i n  t h e  d i s t i l l a t i o n / d i g e s t i o n  step, 

ana l yz i ng  sp iked samples, and ana l yz i ng  i n  r e p l i c a t e .  Several  o f  t h e  sample 

types showed low recove r i es  o f  sodium cyanide sp ikes,  due t o  r e a c t i o n s  o f  t h e  

cyanide w i t h  sample components. The n a t u r e  o f  these reac t i ons  was n o t  

i n v e s t i g a t e d .  Both d i s t i l l e d  wa te r  and sample sp ikes were t abu la ted  t o  

i n d i c a t e  t h e  method's performance. R e p l i c a t e  analyses were recorded on 

p r e c i s i o n  c o n t r o l  t a b l e s .  



THIOCYAWATE 

Thiocyanate (SCN-) was determined w i t h  a  c o l o r  b lank/s tandard a d d i t i o n s  

procedure t o  c o r r e c t  , , f o r  sample c o l o r  and response v a r i a t i o n s  due t o  sample 

t ype .  The samples were d i l u t e d  i n t o  f o u r  50 m l  vo l ume t r i c  f l a s k s  (minimum 

d i l u t i o n  40/50 m l ) ,  and then  a c i d i f i e d  t o  pH 5-7 w i t h  , ,  1  + 1  HN03. To one o f  

t h e  f o u r  vo l ume t r i c  f l a s k s  i n  each s e t  was added 5  ml o f  2.5% ( v / v )  n i t r i c  

a c i d  on ly ,  t o  a c t  as a  c o l o r  b lank  w h i l e  t h e  o t h e r  f l a s k s  were t r e a t e d  w i t h  

5  ml o f  c o l o r  reagent  c o n t a i n i n g  i r o n  and n i t r i c  ac i d ,  as s p e c i f i e d  i n  

Standard Methods (1981),  Method 412-K. One o f  t h e  f l a s k s  i n  each s e t  was 
I .  1 1 1  

sp i ked  w i t h  2  mg/l and another  I + w i t h  4  mg(1 o f  t h i ocyana te  . .  from a 100 mg/l 

s tandard s o l u t i o n .  The concen t ra t i on  o f  th iocya,nate i n  t h e  unspiked sample 

was found by  t h e  method o f  s tandard a d d i t i o n s ,  us i ng  readings made on a  

Spec t ron ic  710 spectrophotometer ( 1  cm c e l l ) ,  a - f t e r  s u b t r a c t i n g  t h e  c o l o r  

b l ank  absorbance read ing  f rom t h a t  o f  each o f  t h e  o t h e r  sample d i l u t i o n s  i n  

each se t .  

Wi th  a  sample d i l u t i o n  o f  40/50 ml and a  1  cm ~p~ec t yopho tome te r  c e l l ,  t h e  

d e t e c t i o n  l i m i t  o f  t h e  method was es t imated  , .  . t o  be 0,.25 mg/l;. 

Q u a l i t y  c o n t r o l  s teps i,ncluded t i t r a t i o n  o f  t h e  s tandard s tock  t h i ocyana te  

s o l u t i o n  b y  t h e  Volhard methods, u s i n g  a  s i l v e r / 5 u l f i d e  (O r i on  Model 94-16) 

e l e c t r o d e  t o  i n d i c a t e  t h e  end p o i n t ,  as descr ibed  by  Burroughs and A t t i a  (1968).  

To 75 m l  o f  wa te r  was added 10 ml o f  0.0142 N  AgN03, f o l l owed  by ,10  ml o f  20% 

(w/v)  Fe(N03)3.9H20,solut ion and 5  ml o f  1  + 1  HNOB ( b o i l e d  t o  remove NO2). 

The s o l u t i o n  was then  t i t r a t e d  w i t h  t h e  th iocyana te '  s o l u t i o n  t o  t h e  e l e c t r o d e  

i n f l e c t i o n  end p o i n t .  The s tock  t h i ocyana te  s o l u t i o n  used t o  make s tandard - 4 

a d d i t i o n  sp i kes  was checked d a i l y  by  deve lop ing  a  s tandard curve i n  d i s t i l l e d  

wa te r  w i t h  t h e  re fe renced  method (Standard Methods, 1981). and by check ing t h e  

response o f  t h e  spect rophotometer  (absorbance/concentrat ion r a t i o ) .  R e p l i c a t e  

analyses c a r r i e d  thqough t h e  e n t i r e  s tandard a d d i t i ~ n ~ m e t h o d  were performed 

and recorded on p r e c i s i o n  c o n t r o l  t a b l e s .  



CHERICAL OXYGEN DEMAND (COD1 

COD was determined on u n f i l t e r e d  samples by EPA Method 410.4 (1979),  

us ing  sealed-ampule d i g e s t i o n  i n  an oven w i t h  subsequent c o l o r i m e t r i c  a n a l y s i s  

on a  Spec t ron ic  710 spectrophotometer.  P r e f i l l e d  ampules conta. in ing d i g e s t i o n  

reagents were purchased f rom Oceanographics I n t e r n a t i o n a l  Corporat ion.  A 

volume o f  2.5 ml sample was added t o  each ampule. 

I n t e r f e r e n c e s  i n  t h i s  procedure, due ma in l y  t o  c h l o r i d e s ,  were overcome 

by sample d i l u t i o n  and by t h e  complexat ion o f  c h l o r i d e  by mercury i o n  p resen t  

i n  t h e  c a t a l y s t  s o l u t i o n .  

The lower  l i m i t  o f  d e t e c t i o n  f o r  t h i s  method was approx imate ly  9  mg/ l .  

Q u a l i t y  c o n t r o l  measurements were made on accuracy check standards and 

sample sp ikes,  as w e l l  as on r e p l i c a t e  samples. Standards were prepared w i t h  

potassium a c i d  ph tha la te .  

NITRATE-NITROGEN 

N i t r a te -N  was determined on f i l t e r e d  samples, us i ng  t h e  cadmium r e d u c t i o n  

method, EPA Method 353.3 (1979). t o  determine ( n i t r a t e  + n i t r i t e ) - N .  

N i t ra te -M was then  c a l c u l a t e d  by s u b t r a c t i n g  t h e  n i t r i t e - N  concen t ra t i on .  

Because o f  l ow recovery  i n  t h e  cadmium reduc t i on  step, a  minimum d i l u t i o n  

o f  2  m1/100 ml o f  water  fo l l owed by  10 m1/25 m l  o f  water  and then  d i l u t i o n  o f  

t h i s  25 ml o f  s o l u t i o n  t o  100 ml w i t h  ammonium c h l o r i d e  b u f f e r  was requ i r ed .  

The n i t r a t e  p l u s  n i t r i t e  c o l o r  f o l l o w i n g  cadmium r e d u c t i o n  was read on a  

Spec t ron ic  710 spectrophotometer w i t h  a  1  cm c e l l .  

Wi th  a  sample d i l u t i o n  o f  2  m1/100 ml and then  10 m1/25 ml, t h e  lower  

l i m i t  o f  d e t e c t i o n  f o r  t h e  method was 1.25 mg/l.  



Q u a l i t y  c o n t r o l  a n a l y s i s  i nc l uded  de te rm ina t i on  o f  t he  cadmium column 

e f f i c i e n c y  be fo re  each use and a n a l y s i s  o f  accuracy check standards o r  sp iked 

samples, as w e l l  as r e p l i c a t e  analyses.  

NITRITE-NITROGEN 

N i t r i t e - N  was determined on f i l t e r e d  samples, a l s o  w i t h  €PA Method 353.3 

(1979).  The recove r i es  were poor  un less  t h e  samples were di41uted p r i o r  t o  

a n a l y s i s .  The samples were f i r s t  d i l u t e d  1  m1/25 ml w i t h  water,  and then 

d i l u t e d  a g a i n  by  25/100 w i t h  ammonium c h l o r i d e  b u f f e r  be fo re  co l o r i <me t r i c  

a n a l y s i s  on a  Spec t ron ic  710 spect rophotometer  w i t h  a  1  cm c e l l .  

I n t e r f e r e n c e s  due t o  co l o red  o rgan ic  m a t t e r  were avoided o r  reduced by 

d i l u t i o n  o r  by r unn ing  c o l o r  b lanks made up w i t h  c o l o r  reagent  t h a t  d i d  n o t  

c o n t a i n  N-1-(I-naphthy1)ethylenediamine reagent .  

Wi th  a  1/25 d i l u t i o n  and t h e  method as p r a c t i c e d ,  a  lower  l i m i t  o f  

d e t e c t i o n  o f  0.25 mg/l was est imated.  

Q u a l i t y  c o n t r o l  f o r  t h i s  method cons i s t ed  o f  f r equen t  s t anda rd i za t i on  o f  

t h e  s tock  n i t r i t e  s o l u t i o n  w i t h  s tandard ized  ( v s .  pr imary,  standard grade . " 

sodium oxa la te )  potass ium permanganate. Sample sp ikes and. sample r e p l i c a t e s  

were a l s o  run.  

TOTAL ORGANIC CARBON (TOCl 

TOC was determined on a DC-80 (Dohrmann) TOC ana lyzer .  The l i q u i d  

samples were f i r s t  a c i d i f i e d  w i t h  concen t ra ted  phosphor ic ac i d .and  sparged 

w i t h  oxygen t o  remove i no rgan i c  carbon. The t r e a t e d  s o l u t i o n s  were then  

i n j e c t e d  i n t o  a  r e a c t o r  c o n t a i n i n g  potass ium persu l fa te . ,  phosphor ic ac id ,  and 

an u l t r a v i o l e t  lamp. The carbon d i o x i d e  re leased by  t h e  o x i d a t i o n  r eac t i ons  

was de tec ted  w i t h  an i n f r a r e d  d e t e c t o r .  I n t e r f e r e n c e s  w i t h  t h i s  ins t rument ,  

m a i n l y  due t o  h i g h  c h l o r i d e  concen t ra t ions ,  were n o t  a  problem w i t h  t h e  

b i o - u n i t  e f f l u e n t  o r  feed samples. 



The est imated l i m i t  o f  d e t e c t i o n  f o r  t he  l i q u i d  samples was 0.1 rng/l. 

Q u a l i t y  c o n t r o l  measurements inc luded  r e i n j e c t i o n  o f  a potassium a c i d  

p h t h a l a t e  q u a l i t y  c o n t r o l  standard t o  v e r i f y  t h e  ins t rument  c a l i b r a t i o n  and 

r e p l i c a t e  i n j e c t i o n s  t o  check method p r e c i s i o n .  

BIOCHEMICAL OXYGEN DEMAND (BOD1 

BOD was determined on u n f i l t e r e d ,  unpreserved samples, us ing  Method 507 

i n  Standard Methods. N i t r i f i c a t i o n  was i n h i b i t e d  by adding 2-chloro- 

6 - t r i choromethy lpy r id ine  f o r  a l l  de te rmina t ions .  Seed was de r i ved  f rom 

bench-scale b i o l o g i c a l  r e a c t o r  mixed l . i quor ,  composited f rom reac to r s  1A and 

1B and 2A and 28. A lower  l i m i t  o f  d e t e c t i o n  o f  2 mg/l was expected f o r  a 

300 ml sample volume, assuming a d e p l e t i o n  o f  2 mg/l d i s so l ved  oxygen and a 

zero b lank va lue.  

Q u a l i t y  c o n t r o l  procedures f o r  BOD inc luded  r e p l i c a t e  sample analyses, 

seed curves f o r  each sample set ,  d i l u t i o n  wa te r  checks, and a g lucose/g lu tamic  

a c i d  s tandard w i t h  an expected va lue  o f  200 5 37 mg/l.  

PHENOLICS (COLORIMETRIC) 

Phenol ics  were determined on u n f i l t e r e d  samples. These samples were 

d i s t i l l e d  and analyzed w i t h  o r  w i t h o u t  s o l v e n t  e x t r a c t i o n ,  us i ng  t h e  

4-aminoantipyrene c o l o r i m e t r i c  procedure o f  EPA Method 420.1 (EPA, 1979). A 

1 cm c e l l  was used w i t h  t h e  Spec t ron ic  760 spectrophotometer.  

No i n t e r f e r e n c e s  were found w i t h  t h i s  procedure, a l though  t h e  feed 

samples r equ i r ed  e x t r a  d i l u t i o n  ( u s u a l l y  2 m1/100 ml)  i n  o rde r  t o  o b t a i n  a 

sample response w i t h i n  t h e  c a l i b r a t e d  sca le  o f  phenol concen t ra t ions  i n  t h e  

c o l o r i m e t r i c  s tep  o f  t h e  prncedure. 



Using t h e  e x t r a c t i o n  procedure, t h e  d e t e c t i o n  l i m i t  w i t h  a 100 ml 

e f f l u e n t  sample was 2 5 ~ g / l .  For  a 10 m l  sample (used f o r  a n a l y s i s  o f  feed 

samples) analyzed w i t h o u t  e x t r a c t i o n ,  a d e t e c t i o n  l i m i t  o f  2 .5  mg/l was 

es t imated .  

Q u a l i t y  c o n t r o l  a n a l y s i s  i nc l uded  sample r e p l i c a t e s  and analyses o f  a 

s tandard c a r r i e d  th rough  t h e  d i s t i l l a t i o n  procedure.  I n  a d d i t i o n ,  sample 

sp i kes  were processed. 

TOTAL DISSOLVED SOLIDS (TDS) 

TDS was measured by f i l t e r i n g  unpreserved samples and evapora t ing  t h e  

f i l t r a t e s  i n  an oven s e t  a t  180°c, accord ing  t o  €PA Method 160.1. The 

p r a c t i c a l  range o f  t h e  de te rm ina t i on  i s  10 t o  20,000 mg/l;  t h e  method's lower  

d e t e c t i o n  l i m i t  p r a c t i c e d  w i t h  a sample volume o f  50 ml was est imated t o  be 

20 mg/l.  

Q u a l i t y  c o n t r o l  measures i n v o l v e d  prewashing t h e  g lass  f i b e r  f i l t e r s  used 

t o  separate  s o l i d s  f r om  the  samples, as w e l l  as per fo rming  r e p l i c a t e  analyses. 

TOTAL SUSPENDED SOLIDS (TSS) AND VOLATILE SUSPENDED SOLIDS (VSS) 

TSS and VSS i n  unpreserved samples were measured accord ing  t o  Methods 

209.D and 209.E i n  Standard Methods (79.81). I n  these procedures, t h e  res idue  

on t h e  f i l t e r  f r om  t h e  TDS de te rm ina t i on  i s  d r i e d  f i r s t  a t  1 0 3 - 1 0 5 ~ ~  and 

t hen  a t  5 5 0 ~ ~  t o  f i n d  t h e  TSS and VSS components o f  t h e  wastewater. 

The d e t e c t i o n  l i m i t  f o r  a 50 ml sample volume was est imated t o  be 

20 mg/l,  f o r  e i t h e r  TSS o r  VSS. 



Q u a l i t y  c o n t r o l  measures i nvo l ved  prewashing t h e  g l ass  f i b e r  f i l t e r s  and 

pass ing d i s t i l l e d  water  r a t h e r  than sample through t he  f i l t e r s  as a  check. 

The we igh t  change was recorded on q u a l i t y  c o n t r o l  sheets.  Sample r e p l i c a t e  

da ta  were a l s o  recorded f o r  TSS. The r e s u l t s  o f  t h e  TSS showed a h i g h  

v a r i a b i l i t y  ( l o w  p r e c i s i o n )  f o r  samples w i t h  ve ry  h i g h  suspended s o l i d s  

l e v e l s ,  due t o  t h e  d i f f i c u l t y  o f  sampl ing these suspensions. 

pH was measured w i t h  a  combinat ion g l ass  e l e c t r o d e  s tandard ized a g a i n s t  

commerc ia l ly  a v a i l a b l e  b u f f e r  s o l u t i o n s ,  as re ferenced i n  €PA Method 150.1. 

Temperature compensation, i f  requ i red ,  was p rov ided  by manual ly a d j u s t i n g  t h e  

meter c o n t r o l ,  a f t e r  measuring t h e  sample temperature.  

PHOSPHATE (ORTHO) , -- 
a ,  

Ortho phosphate was determined by €PA flethod 365.2 ( asco rb i c  ac id ,  s i n g l e  

reagent  c o l o r i m e t r i c  method). The lower  d e t e c t i o n  l i m i t  o f  t h i s  method was 

approx imate ly  0.01 mg/l. Genera l ly ,  sample d i l u t i o n s  were requ i r ed  t o  remain 

w i t h i n  t h e  range o f  0-0.5 mg/l f o r  t h e  c o l o r i m e t r i c  s tep .  A Spect ron ic  710 

spectrophotometer w i t h  a 1  cm c e l l  was used f o r  t h i s  a n a l y s i s .  , . >$* 

i ' 

Q u a l i t y  c o n t r o l  procedures inc luded  sp iked samples and r e p l i c a t e  sample 

analyses, and analyses o f  an accuracy check standard.  

COLOR 

Co lo r  was measured i n  50 ml Ness le r  tubes by v i s u a l  comparison a g a i n s t  a 

s tandard made up w i t h  potassium c h l o r o p l a t i n a t e ,  as descr ibed  i n  Standard 

Methods, Method 204A. The samples were d i l u t e d  i f  necessary t o  b r i n g  t h e  

c o l o r  i n t o  t h e  range o f  0-70 c o l o r  u n i t s .  

The p r a c t i c a l  d e t e c t i o n  l i m i t  i s  5 c o l o r  u n i t s .  



Ammonia-N analyses were performed on u n f i l t e r e d  samples us ing  EPA Method 

350.2 (1979).  which employed d i s t i l l a t i o n  and t i t r i m e t r i c  a n a l y s i s  o f  t h e  

ammonia t rapped  i n  b o r i c  ac id ,  us i ng  0.02 N s u l f u r i c  ac i d .  Wi th  a 400 ml 

sample taken  f o r  d i s t i l l a t i o n ,  t h e  es t imated  l i m i t  o f  d e t e c t i o n  was 1 mg/ l .  

Any v o l a t i l e  amines p resen t  i n t e r f e r e d  w i t h  t h e  method, by f i t r a t i n g  as 

ammonia i n  t h e  b o r i c  a c i d  c o l l e c t i o n  medium. Such i n t e r f e r e n c e s  cou ld  n o t  be 

e l i m i n a t e d  . 

Q u a l i t y  c o n t r o l  measures Inc luded  d n q l y s i s  o f  d i s t i l l e d  water  and sample 

sp ikes  and an accuracy check standard.  Rep l i ca te  analyses were a l s o  r un  t o  

check t h e  method's p r e c i s i o n .  The s u l f u r i c  a c i d  used f o r  t i t r a t i o n  was 

s tandard ized ,  v i a  s tandard NaOH s o l u t i o n ,  w i t h  a potassium a c i d  p h t h a l a t e  

a c i d i m e t r i c  s tandard.  

ORGANIC NITROGEN 

Organic-N was analyzed on u n f i l t e r e d  samples us i ng  EPA Method 351.3 

(1979) f o r  t o t a l  K je ldah l -N  (TKN). Organic-N was found by s u b t r a c t i n g  

ammonia-N f rom TKN. As i n  t h e  ammonia ana l ys i s ,  t h e  b o r i c  a c i d  s o l u t i o n s  o f  

d i s t i l l e d  ammonia were t i t r a t e d  w i t h  0.02 N s u l f u r i c  ac i d .  The est imated 

l i m i t  o f  d e t e c t i o n  f o r  t h i s  method w i t h  a 500 ml sample was 1 mg/ l .  

Q u a l i t y  c n n t r o l  measures i nc l uded  a n a l y s i s  o f  an ammonium c h l o r i d e  

accuracy check s tandard and r e p l i c a t e  sample analyses. The same standard ized 

s u l f u r i c  a c i d  ( v i a  potass ium a c i d  p h t h a l a t e )  was used For bo th  TKW and 

ammonia-N analyses.  



METALS (IRON, CALC.IUM. SODIUM.  MAGNESIUM) 

A l l  meta ls  analyses were performed on u n f i l t e r e d  samples. The samples 

were d i ges ted  accord ing  t o  t he  €PA Manual 's  n i t r i c  a c i d  d i g e s t i o n  procedure i n  

t h e  Meta ls  Sec t ion  o f  t h e  Manual, Paragraph 4.1.3. The d i ges ted  samples were 

d i l u t e d  t o  volume w i t h  water  and analyzed by a s p i r a t i o n  i n t o  t h e  a i r / a c e t y l e n e  

f lame o f  an I ns t r umen ta t i on  Labo ra to r i es  Model 457 atomic abso rp t i on  

spectrophotometer.  Background c o r r e c t i o n  w i t h  a  deuter ium lamp was used f o r  

a n a l y t i c a l  wavelengths below 300 nm. 

Q u a l i t y  c o n t r o l  s teps inc luded  measuring a t  l e a s t  f o u r  standards and a 

b lank w i t h  each ana l ys i s ,  p l u s  a  d i g e s t i o n  b lank c o n t a i n i n g  those reagents 

used f o r  t h e  d i g e s t i o n .  Spikes were added t o  samples be fo re  and a f t e r  

d i g e s t i o n ,  and r e p l i c a t e  samples were processed through t h e  d i ges t i on , - and  

a n a l y s i s  s teps .  I 
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