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ABSTRACT 

A C l  ass I 1  i n s p e c t i o n  was conducted a t  t h e  Waitsburg sewage t rea tment  p l a n t  
(STP) on September 24-25, 1985. The STP i s  a  non- discharg ing f a c i l  i t y  t h a t  
i nc l udes  a  t r i c k l i n g  f i l t e r ,  a  lagoon, and an i n f i l t r a t i o n  basin/marsh. The 
system seemed t o  be p r o v i d i n g  good t rea tment  d u r i n g  t h e  i n s p e c t i o n .  Ground 
water da ta  c o l l e c t e d  du r i ng  t h e  i n s p e c t i o n  was i n s u f f i c i e n t  f o r  conc lus i ve  
a n a l y s i s .  Developing seasonal f l o w  n e t s  o f  ground water movement i n  t h e  area 
i s  suggested as p a r t  o f  f u t u r e  pe rm i t  m o n i t o r i n g  requi rements .  

INTRODUCTION 

A c l a s s  I 1  i n s p e c t i o n  was conducted on September 24-25, 1985, a t  t h e  Waits- 
burg (STP). P a r t i c i p a t i n g  i n  t he  i n s p e c t i o n  were Car l  Nuech te r l e i n  and L a r r y  
Peterson from t h e  Ecology Eastern Regional O f f i c e ,  Marc He f fner  f rom t h e  
Ecology Water Q u a l i t y  I n v e s t i g a t i o n s  Sec t ion  (WQIS), and STP o p e r a t o r  Elmer 
Hayes rep resen t i ng  Waitsburg. A concur ren t  water qua1 i t y  su rvey  i n  t h e  
Touchet R i ve r  and Coppei Creek was conducted by  Joe Joy and Pat Crawford from 
t h e  Ecology WQIS (Joy,  1986). 

The Waitsburg STP i s  designed f o r  zero d ischarge  t o  su r f ace  waters .  Treatment 
u n i t s  i n c l u d e  a  p r ima ry  c l a r i f i e r ,  t r i c k l  i ng  f i l t e r ,  1  agoon, and i n f i l t r a t i o n  
basin/marsh ( F i g u r e  1 ) .  Sludge from t h e  p r imary  c l a r i f i e r  i s  a n a e r o b i c a l l y  
d iges ted ,  t hen  spread on a g r i c u l t u r a l  land.  The f a c i l i t y  i s  l o c a t e d  between 
t h e  Touchet R i ve r  and Coppei Creek; i n  c l ose  p r o x i m i t y  t o  bo th  ( F i g u r e  1 ) .  
Ob jec t i ves  o f  t h e  i n s p e c t i o n  inc luded :  

1. Sample c o l l e c t i o n  and f l o w  measurement t o  es t imate  t r i c k l  i n g  f i l t e r  and 
1  agoon e f f i c i e n c y .  

2. Sample s p l i t s  f o r  ana l ys i s  b y  t h e  Ecology and Wall a  Wall a  STP 1  abora- 
t o r i e s  ( t h e  Wal l a  Wal l a  STP does 1  ab work f o r  Wai tsburg) .  
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F i g u r e  1. STP f l o w  scheme/si te map - Waitsburg,  September 1985. 
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sample c o l l e c t i o n  f rom e x i s t i n g  t e s  w e l l s  near t h e  STP. 

4. Prov ide STP d a t a  f o r  c o n s i d e r a t i o n  when t h e  r e c e i v i n g  water s tudy  
da ta  a re  analyzed. 

The zero d ischarge t o  su r f ace  water system was i n s t i t u t e d  i n  1981, a t  which 
t i m e  t he  p l a n t  d ischarge  t o  Coppei Creek was d iscon t inued .  Issuance o f  a  

e r m i t  f o r  ope ra t i on  o f  a  non- d ischarg ing  f a c i l i t y  i s  pending based on 
severa l  minor  improvements t o  t h e  system. 

PROCEDURES 

sampl i n g  i n c l  uded bo th  grab and composi te sampl es 
l o g y  automat ic  Manning samplers were s e t  up t o  co1 

o f  sample every  30 minutes f o r  24 hours  
ope ra to r  hand composi t ed  t h e  Waitsburg sampl es, us ing 
approx imate l  y  equal a1 i quots  o f  sampl e  were c o l  l ected 

STP 
Ec o  
mLs 

(Tab le  1, F igu re  1 ) .  
1 e c t  approx imate ly  200 
F igu re  1 ) .  The SIP 
h i s  usual system where 
a t  0900, 1200, 1430, and 

1800 hours  on September 2 4  and a t  0600 hours  on September 25 a t  t h e  i n f l u e n t  
and lagoon e f f l u e n t  s t a t i o n s  ( t h e  0600 a1 i q u o t  i s  u s u a l l y  1  ess than  t h e  o the rs  
because f l o w  i s  u s u a l l y  l e s s  t hen ) .  A1 1  com o s i  t e  samples were sp l  i t  f o r  
ana l ys i s  b y  Ecol ogy and Wal I a Wall a  STP 1  a b o r a t o r i e s  o f  parameters noted on 
Table 1. Un fo r t una te l y  t h e  sample sp1 i t s  f o r  ana l ys i s  b y  t h e  Wal la  Wal la  l a b  
were mixed (i .e., Ecology i n f l u e n t  mixed with Waitsburg i n f l u e n t ,  e t c . )  p r i o r  
t o  a n a l y s i s  and 1  abo ra to r y  r e s u l t s  were n o t  comparable. 

Grab samples were c o l  1 ected by Ecol ogy f rom he t e s t  we1 1 s  1 ocated near t h e  
STP (Tab le  1, F igu re  1 ) .  The ope ra to r  attem t e d  t o  pump t h e  we1 1s once o r  
t w i c e  be fo re  t h e  i n s p e c t i o n  t o  purge them. was dependant on water 
column depth i n  t h e  w e l l  and t h e  a b i l i t y  o f  p  t o  develop suc t i on .  
I n s p e c t i o n  samples were c o l l e c t e d  us ing  a  p e r i s t a l t i c  pump. A t  each w e l l  
approx imate ly  one ga l  I o n  o f  we1 1 water was pumped t o  purge t he  sampl i n g  1 i ne .  
C o n d u c t i v i t y  and temperature were then  checked and t he  sample was c o l l  ected. 
A second c o n d u c t i v i t y  and temperature sample was drawn and checked t o  h e l p  
assure water  qua1 i t y  changes were min imal  d u r i n g  t h e  sampl i n g  pe r i od .  D i  s- 
tance f rom t h e  we1 1  cap t o  t h e  water tab1  e  was measured. 

A smal l  Ecology boa t  was used t o  c o l  1 e c t  sam es from t h e  lagoon. Disso lved 
oxygen (sample c o l l e c t e d  j u s t  under t h e  duckweed; Wink ler  method used), s ludge 
depth, and 1  agoon depth measurements were made. 

Flow measurements were made a t  two l o c a t i o n s  
t he  i n f l u e n t  channel, and t h e  V-notch we i r  a  
An Ecol ogy-Manning d i ppe r  f l o w  meter was s e t  up i n  t he  i n f l  uent channel . 
Waitsburg had a  f l o w  meter  s t a t i oned  a t  t h e  marsh i n l e t ,  b u t  t h e  meter  was 
vanda l i zed  t h e  n i g h t  b e f o r e  t h e  i n s p e c t i o n  and was inoperab le .  Ins tantaneous 
Ecology measurements were made a t  t h e  marsh i n 1  e t  we i r .  Flow measurement 
accuracy was hampered b y  1 eaking around t h e  edges o f  t h e  we i r  p1 a tes  (par-  
t i c u l a r l y  a t  t h e  i n f l u e n t  s t a t i o n )  and an i n a b i l i t y  t o  p r e c i s e l y  measure t h e  
we i r  angles w i t h  t h e  equi  w e n t  a v a i l  ab le  d u r i n g  t h e  i nspec t i on .  



Table 1. Sampling schedule - Waitsburg. September 1985. 

Field Anal ses * 

Ecology Grab Samples 
Influent 

Trickling 
Fi 1 t e r  
Ef f lwnt  

Lagoon 

Lagoon 
Effluent 

Well A 
Well C 
We1 1 F 
Well J 
Well K 
New We1 1 

Marsh 

Garbage 
Pond 

Composite Samples 
Influent Ecology Ecology 

Wall a Wall a t  
Waitsburg Ecology 

Wall a Wall a t  

Trickling Ecology Ecology 
F i l t e r  Wall a Wall a t  
Effluent Waitsburg Walla wallat 

Lagoon Ecology Ecology 
Effluent Wal 1 a Wal la* 

Uaitsburg Ecology 
Wal 1 a ~ a l  1 a t  

1035 X X X  
1415 
1750 X X X  
0945 X X X 

1145 X X X 
1410 X X X 
1205 X X X  
1300 X X X 
1350 X X X  
1235 X X X 

1340 X X X  

1010-1010 X X X 

tt 

1105-1105 X X X 

1030 grab 

1035-1035 X X X 

tt 

x x x x x  
x x x x x  
x x x x x  
X X X  X X 
x x x x x  
x x x x x  

x x x x x  

x x x x x  

x x x x x  

x x x x x  

x x x x x  

x x x x x  

x x x x x  

X 
X 
X 
X 
X 
X 

X 

X 

X X X X  
X 

X X X X 
X 

X X X X  
X 
X 

X X X X  
X 

X X X X  
X 

X x x x  X  

X x x x  X  

x x x x X X X X  
X 

x x x x X X X X  
X 

x x x x X X X X  
X 
X 

X X X X X X X X  
X 

x x x X X X X X  
X 

* = Grah composite collected f o r  Fe analysis .  Equal aliquots collected during f i r s t  9/24 grab sample and f i r s t  9/25 grab s m p l e .  

t = Ecology and Waitsburg c a p o s i t e s  collected a t  the sane sampling s ta t ion  were canbined by the Waitsburg STP operator pr ior  to 
analyi is  a t  Walla Walla. 

t t  = Hand canposite collected by Waitsburg operator. Approximately equal a l iquots  of sanple collected on 9/24 a t  0900, 1200, 1430, 
and 1800 hours and on 9/25 a t  0600 hours. 
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RESULTS AND DISCUSSION 

A n a l y t i c a l  r e s u l t s  o f  samples c o l l e c t e d  a t  a i t s b u r g  a r e  summarized i n  Tab le  
2. Flow measurements a r e  summarized i n  Tab1 e  3. 

I n s p e c t i o n  d a t a  d e s c r i b e  f a i r l y  good t r e a t m e n t  o c c u r r i n g  d u r i n g  t h e  sampl ing 
p e r i o d .  Tab le  4  b r i e f l y  s  mar i zes  t h e  r e d  c t i o n s  achieved f o r  t y p i c a l  p e r m i t  
parameters i n  t h e  system. 

Tab le  4. Percent  removals - Waitsburg,  September 1985. 

Concen- Concen- 
t r a t i o n  Percen t  t r a t i o n  Percent  

Eco logy  Composite Sample (mg/L) Removal* (mg/L) Removal* 

I n f l u e n t  1 90 681' 

T r i c k 1  i n g  f i l t e r  e f f l u e n t  3  8  80 1 8 t  74 

Lagoon e f f l  uen t  14 9 3  7 t  9  0  

*To ta l  p e r c e n t  removal t o  t h i s  p o i n t  i n  t h e  system. 
+ ~ s t i m a t e d  c o n c e n t r a t i o n .  Samples sent  t o  t h e  Eco logy 1  a b o r a t o r y  were 

analyzed a f t e r  t h e  a1 1 owabl e  h o l d i n g  t i m e  had been exceeded. 

Opera t ion  o f  t h e  t r i c k l  i n g  f i l t e r  system was n o t  c a r e f u l l y  eva lua ted  d u r i n g  
t h e  i n s p e c t i o n ,  b u t  severa l  o b s e r v a t i o n s  about  t h e  1  agoon were made. R e s u l t s  
o f  measurements made on t h e  1 agoon b y  E c o l o g y  a r e  summarized i n  F i g u r e  2. The 
1 agoon was unusual i n  severa l  ways: 

1. Disso lved oxygen (D.O.) measurements i n  t h e  lagoon were 0 .0  mg/L. A  
hydrogen s u l f i d e  odor a t  t h e  o u t l e t ,  t h e  r e l a t i v e l y  h i g h  NH3-N concen- 
t r a t i o n  ( 1 2  mg/L), and absence o f  NO3-N (0 .01  mg/L) i n  t h e  e f f l u e n t  
suggested t h e  0.0 mg/L D.O. measurements were accurate .  

2. The 1  agoon was unusual l y shaped. Three sma l l  i s 1  ands and two l o n g  
f i n g e r s  o f  water  were i n c l u d e d  i p t h  was v a r i a b l e ;  i n  
many p l a c e s  1  ess t h a n  t h r e e  f e e t .  

3. Lagoon and lagoon e f f l u e n t  tempe a t u r e s  (10.9 - 13.7"C) were l e s s  t h a n  
t r i c k l  i n g  f i l t e r  e f f l u e n t  tempera tu res  (16.3  - 17.6"C).  

A t h i c k  mat o f  duckweed covered t h e  e n t i r e  1 agoon, shading t h e  wa te r  column 
and l i k e l y  c o n t r i b u t i n g  t o  t h e  1 ow D.O. c o n c e n t r a t i o n  and lower  temperatures .  
The unusual shape o f  t h e  lagoon  l i k e l y  m i n i m i z e s  t h e  a b i l i t y  o f  wind a c t i o n  t o  
a i d  oxygena t ion  b y  e i t h e r  s u r f a c e  t r a n s f e r  o r  b y  congrega t ing  t h e  duckweed 



Table 2. Ecology r e s u l t s  - Maitsburg, Septmber 1985 

F i e l d  Analyses Laboratory  Analyses 

Ecology Grab Samples 
I n f l u e n t  9/24 1010 7.2 460 18.9 

1725 7.3 550 19.3 
9/25 1010 7.2 450 18.9 622* 160 

T r i c k l i n g  
F i  1 t e r  
E f f l u e n t  

Lagoon 
E f  f 1 uent 

He1 1 A 
U e l l  C 
U e l l  F 
We1 1 3 
U e l l  K 
New We1 1 

4 t  
l l t  
1 8 t  
26t 

2 t  
36 t  

20t  

26t  

Marsh 

Garbage Pond 

Composite Samples 
I n f l u e n t  Ecology 

Hai tsburg 

T r i ck1  i ng  Ecology 
F i  1 t e r  
E f f l w n t  

Lagoon Ecology 
E f f l u e n t  Ha i tsburg 

E = Estimated concent ra t ion .  

* = Sanple analyzed was grab canpusite.  Equal a l i quo ts  c o l l e c t e d  du r i ng  f i r s t  9/24 grab and f i r s t  9/25 grab sample. 

t = Estimated. Samples sent t o  the Ecology l abo ra to ry  were analyzed a f t e r  t he  a l lowable  ho ld ing  t ime had been exceeded. 

tt = Estimated e leva t i on  due t o  poss ib l e  change i n  wel l  cap e l e v a t i o n  due t o  f i r e .  



Table 3. Flow measurements - Waitsburg, Sep 

I n f l u e n t  Flow 

S c r i p t  c h a r t  from Ecology - Manning d ipper  f l o w  meter: 
100 percent  o f  f l o w  = 99 gpm = 0.14 MGD. 

Flow f o r  t he  day - 0.062 MGD. (NOTE: Because o f  a  suspected t o t a l i z e r  
ma l func t i on  dur ing  the  n igh t ,  f l o w  
was ca1 cu l  ated based on c h a r t  t race .  ) 

Lagoon E f f l u e n t  Flow 

Eco1 ogy/ Instantaneous 
Flow Measurement 

Date Time (MGD) 

9/24 1035 0.036 
1900 0.030 

9/2 5 0920 0.030 

Aver age 0.032 MGD 



Figure 2. Lagoon rneasurements - aitsburg, September 1985. 
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i n  an end o r  corner  o f  t h e  1 agoon and a1 l o w i  ho tosyn thes is  i n  t h e  water 
column t o  occur i n  t h e  open areas. Because o he unconvent ional  1 agoon 
c o n f i g u r a t i o n  and opera t ion ,  assessment o f  a c t u a l  c a p a c i t y  was n o t  at tempted 
Mon i t o r i ng  t h e  e f f l u e n t  f o r  decreased BOD5 removal r a t e s  i s  suggested as an 
app rop r i a t e  means o f  i n d i c a t i n g  when lagoon r n o d i f i c a t i o  may be  necessary, 
p a r t i c u l a r l y  i n  l i g h t  o f  min imal  a n t i c i p a t e d  f u t u r e  g r o  h. Th is  system of 
es t ima t i ng  c a p a c i t y  r e q u i r e s  t h a t  b o t h  t h e  t r i c k 1  i n g  f i l t e r  e f f l u e n t  and 
1 agoon e f f l u e n t  be r o u t i n e l y  moni tored so BOD5 removal e f f i c i e n c y  can be 
c a l c u l a t e d .  Problems w i t h  excess ive odors f rom t h e  1 agoon (HeS o r  o t h e r )  
a re  another suggested means o f  n o t i n g  a need f o r  1 agoon m o d i f i c a t i o n .  

Flow d a t a  c o l l e c t e d  du r i ng  t h e  survey suggest e x f i l  t r a t i o n  i s  o c c u r r i n g  from 
bo th  t h e  lagoon and marsh. P lan t  i n f l u e n t  f l o w  was est imated t o  be 62,000 
gal  l ons  per  day (gpd) , w h i l e  f l o w  t o  t he  marsh was est imated t o  be 32,000 gpd 
(Tab le  3) .  P o s i t i o n i n g  f l o w  meters  a t  b o t h  o f  these s t a t i o n s  o r  us ing a 
p o r t a b l e  meter  t o  weekly a l t e r n a t e  between s t a t i o n s  i s  suggested f o r  mon i t o r -  
i n g  t h e  system as a non- discharg ing f a c i l i t y .  e i r  angles and sea ls  along t h e  
edges o f  t h e  we i r  p l a t e  should be checked an modi f ied as necessary t o  assure 
accurate  measurements. 

The p r ima ry  concerns n e c e s s i t a t i n g  we1 1 sampl i n g  were: ( 1 )  t h e  p o s s i b i l  i t y  
t h a t  t h e  1 agoonlmarsh system migh t  d i r e c t 1  y cause unacceptable ground-water 
contaminat ion,  ( 2 )  t h e  p o s s i b i l i t y  t h a t  t h e  lagoon/marsh system migh t  a l t e r  
ground-water f l o w  p a t t e r n s  i n  such a way t h a t  t h e  nearby c losed  dump s i t e  
m igh t  cause unacceptable ground-water con tamina t ion ,  and ( 3 )  t h e  p o s s i b i l  i t y  
t h a t  t h e  lagoon/marsh system migh t  impact t h e  Touchet R i ve r  and/or Coppei 
Creek. I tem 3 w i l l  be addressed i n  t h e  r e c e i v i n g  water survey r e p o r t  (Joy,  
1986). 

Table 5 compares t h e  September 1985 Ecology a t a  t o  t he  da ta  c o l l e c t e d  j u s t  
be fo re  and j u s t  a f t e r  t h e  1 agoon/marsh system was s e t  up (Gray and Osborne, 
1981). Several f a c t o r s  make comparison d i f f i  c u l t  : 

1. The da ta  o r i g i n a l l y  c o l l e c t e d  were v a r i a b l e  a t  i n d i v i d u a l  s t a t i o n s ,  
making i t s  use as background d a t a  d i f f i c u l t .  

2. The 1981 s t u d y  i nc l uded  12  m o n i t o r i n g  w e l l s .  Only f i v e  o f  t h e  o r i g i n a l  
w e l l s  p l u s  one new w e l l  were a v a i l  ab le  f o r  m o n i t o r i n g  i n  1985. 

3. Some m o d i f i c a t i o n s  t o  t he  shape o f  t h e  l agoon had been made s i n c e  
t h e  1981 s tudy.  

. A grass f i r e  went t rough t h e  s i t e  between 1981 and 1985, damaging 
severa l  we1 1 caps. Thus, p resen t  we1 1 cap e l  e v a t i  ns may be  d i f f e r e n t  
than  those measured du r i ng  t h e  o r i g i n a l  survey. T e 1985 water  e l e v a t i o n  
h e i g h t s  may be u n r e l i a b l e .  

The 1985 da ta  were inadequate f o r  assessment o f  t h e  ground-water concerns, 
bu t  d i d  suggest m o n i t o r i n g  needs t h a t  should be cons idered when deve lop ing  a 
pe rm i t  compl iance m o n i t o r i n g  program f o r  t h e  system. The smal l  number and 
p o s i t i o n  o f  w e l l s  a v a i l a b l e  du r i ng  t h e  i n s p e c t i o n  d i d  no t  p rov i de  adequate 
i n f o r m a t i o n  t o  even rough1 y p r e d i c t  t h e  d i r e c t  i o n  o f  ground-water movement. 



Table 5 - Comparison o f  1985 Ecology ground water data  t o  1981 Gray and Osborne data** - Waftsburg, September 1985. 

Well A Wel l  C W e l l f  ' 
9/85 1981 9/85 1981 9/85 1981 
In-  In-  In-  
SWC-  514 - 612 619 - 7/14 SWC- 514 - 612 6/9 - 7/14 SWC- 514 - 612 619 - 7/14 

Paraneter t i o n  Range Median Range Median t i o n  Range Median Range Median t i o n  Range Medlan Range Median 

pH (S.U.) 6.8 6.5- 7.2 
7.5 

Conduc t i v i t y  615 660- 700 
(unhoslon) 900 

Fecal Co l i f onn  150 .4- * 
(# I100  mL) .7 

T. Recoverable 119 <1000- * 
Fe ( u g / L ) t t  < lo00 

Ch lo r i de  ( m g l l )  12 52.5- * 
57.5 

Color ( u n i t s )  4 t  0- * 
0 

COO (mg/L) 9 51.7- * 

Well J Well K 
9/85 1981 9/85 1981 
rn In- 
* 2 , -  -.. 
spec- 514 - 612 619 - 7/14 spec- 514 - 612 6/9  - 7/14 

P a r m e t e r  t i o n  Kange Median Range Median t i o n  Range Median Range Median 

pH ( S . U . )  

Conduc t i v i t y  
( unhos lm)  

Fecal Co l i f onn  
m/100 mL) 

T. Recoverable 
Fe ( u g / L ) t t  

N03-N (mg/L) 

Total-P (mglL) 

Ch lo r i de  (mg/L) 

Color ( u n i t s )  

COD (mglL) 

t - Estimated. Samples sent t o  the Ecology l abo ra to ry  were analyzed a f ter  t h e  a l lowable  ho ld ing t ime had been exceeded. 

* = Tm, or fewer measurements; no median ca l cu la ted .  

** = 514 - 612 and 619 - 7/14 1981 data  from Gray and Osborne, 1981. 
514 - 612 per iod,  e f f l u e n t  discharge t o  Coppei Creek (maximun nunber of data  po in t s :  5 ) .  
6/9 - 7/14 per iod,  e f f l u e n t  sent t o  marsh (maximun nunber o f  data  po in t s :  6) .  

t t ~ o t a l  recoverable Fe measured i n  1985. The 1981 measurenents are l i s t e d  o n l y  as i r o n  (Gray & Osborne, 1981). 
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f l o w  n e t s  f o r  t h e  1981 d a t a  a re  shown i n  F i gu re  3 (Gray and Osborne, 
1981). The f l o w  n e t  drawn from t h e  J u l y  14, 1981, da ta  ( c o l l e c t e d  a f t e r  t h e  
1 agoon/marsh system had been i n  use f o r  s i x  weeks) i l l u s t r a t e s  t h e  mounding 
noted i n  the  Gray and Osborne r e p o r t .  The changes i n  f l o w  d i r e c t i o n  i n  t h e  
J u l y  14, 1981, f l o w  n e t  suggest t h a t  ground-water f l ows  th rough  t h e  dump s i t e  
may be t a k i n g  a  more d i r e c t  pa th  t o  the  Touchet R ive r  than before t h e  lagoon/ 
marsh system was be ing  operated. Chemical parameter measurements and bank 
obse rva t i ons  o f  t h e  stream d i d  no t  f i n d  any apparent e f f e c t s  o f  ground water 
e n t e r i n g  t h e  su r f ace  water near t h e  STP (Joy ,  1986). Cons t ruc t i on  o f  month ly  
f l o w  n e t s  and i n t e r m i t t e n t  chemical a n a l y s i s  i n  areas where f l o w  n e t s  i n d i c a t e  
p o s s i b l e  concern i s  suggested as p a r t  o f  t h e  p e r m i t  m o n i t o r i n g  r e p o r t .  Also, 
1  a te  fa1  1 and e a r l y  sp r i ng  (when min imal  f o l  i age a1 lows good observa t ion )  bank 
walks t o  i d e n t i f y  any seeps a re  recommended. 

A dye t r a c e r  s t udy  was inc luded  as p a r t  o f  t h e  1981 ground-water s t udy  (Gray 
and Osborne, 1981). D i  scovery  o f  f a i r l y  r a p i d  dye movement f rom an e x i s t i n g  
lagoon t o  Coppei Creek p r i o r  t o  t h e  1981 s t u d y  suggested a  need f o r  f u r t h e r  
dye work as p a r t  o f  t h e  1981 s t u d y  (Peterson,  1986). The l e a k i n g  lagoon was 
d ra i ned  and taken ou t  o f  se r v i ce .  Rapid dye movement was n o t  de tec ted  du r i ng  
t h e  1981 Gray and Osborne study, 

The f l o w  n e t  approach f o r  a d d i t i o n a l  m o n i t o r i n g  i s  suggested i n  p re fe rence  t o  
dye work. Firm conc lus ions  f rom an a d d i t i o n a l  dye s tudy would be d i f f i c u l t  
because : 

1. The STP s i t e  s o i l  as descr ibed  i n  t h e  Gray and Osborne r e p o r t  i s  approx i-  
m a t e l y  f o u r  t o  s i x  f e e t  onyx s i l t  loam above r i ve rwash  g rave l  . From 
Appendix A, es t imates  o f  p o s s i b l e  f l o w  r a t e s  range from 0.00025 t o  0.025 
f t / D  i n  t he  s i l t  loam and 7 t o  700 f t / D  i n  t h e  r i v e r  g r a v e l .  The t ime  
necessary f o r  a  thorough dye s tudy  c o u l d  be q u i t e  long,  and t h e  p o t e n t i a l  
f o r  dye s o r p t i o n  t o  t h e  s o i l s  o r  deg rada t i on  increases w i t h  t h e  extended 
t ime  per iod .  

2. The f l o w  r a t e  c a l c u l a t i o n s  assume a  homogeneous s o i l  s t r u c t u r e .  Since 
s o i l  i s  heterogeneous, ground-water f l o w  p l  umes tend t o  be f i n g e r e d  
r a t h e r  than smooth. The l i k e l i h o o d  o f  c a t c h i n g  a  problem f i n g e r  i s  l ow  
w i t h  a  1 i m i t e d  number o f  we1 1s. 

3. The 1981 da ta  i n d i c a t e  t h a t  t h e  garbage dump i s  upgrad ient  f rom t h e  
lagoon/marsh. Thus t h e  dye s tudy  i n f o r m a t i o n  would p robab l y  be o f  1 i t t l e  
use i n  d e s c r i b i n g  t h e  impact o f  t h e  lagoon/marsh on t he  garbage dump 
s i n c e  i n d i r e c t  f l o w  r o u t i n g  changes r a t  e r  than  ac tua l  f l ow from lagoon 
t o  dump are  a n t i c i p a t e d .  

RECOMMENDATIONS AND CONCLUSIONS 

Dur ing t h e  September 1985 Class I 1  i n s p e c t i o  t h e  Waitsburg STP was ope ra t i ng  
e f f i c i e n t l y .  Because i t  i s  a  unique system, system c a p a c i t i e s  and ope ra t i ona l  
s e t - p o i n t s  a re  d i f f i c u l t  t o  d e f i n e .  Process c o n t r o l  m o n i t o r i n g  o f  t h e  lagoon/ 



F i g u r e  3. Flow n e t s  f o r  1981 d  a i t s b u r g ,  Septem OIE: ground-water 
depths and w e l l  l o c a t i o n  maps a r e  f rom Gray and Osborne, 1981.) 
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marsh system would be d i f f i c u l t ;  t h e r e f o r e ,  m o n i t o r i n g  emphasi s  on performance 
i s  suggested. To mon i t o r  performance, d a t a  c o l  l e c t e d  should i nc l ude :  

1. Flow measurements a t  t h e  p l  ant  i n f l u e n t  and lagoon e f f l u e n t .  Weir sea ls  
and angles should be checked and c o r r e c t e d  as necessary. E i t h e r  two 
f i x e d  meters (one a t  each s t a t i o n )  o r  one p o r t a b l e  meter  a1 t e rna ted  
weekly a t  each s t a t i o n  i s  suggested. 

2. Accurate BOD5 and TSS m o n i t o r i n g  o f  t h e  p l a n t  i n f l u e n t ,  t r i c k l i n g  f i l -  
t e r  e f f l u e n t ,  and lagoon e f f l u e n t  i s  necessary  t o  mon i t o r  system l oad ing  
and performance p r i o r  t o  i n f i l t r a t i o n .  Reduced t rea tment  performance and 
increased observance o f  H2.5 odors  cou l  be used as an i n d i c a t o r  t h a t  
system c a p a c i t y  under t he  p resen t  o p e r a t i o n a l  mode i s  be ing  approached. 

Ground water depth d a t a  adequate t o  deve lop  month1 y  f l o w  n e t s  f o r  t h e  
system. Developing accurate  f l o w  n e t s  w i  11 r e q u i r e  r e h a b i l  i t a t i o n  o f  
e x i s t i n g  we1 1s ( c l ean ing  ou t  sediments and re-measuring we1 1  cap e l  eva- 
t i o n s )  and i n s t a l  l a t i o n  o f  a d d i t i o n a l  p r o p e r l y  s i t e d  and p r o p e r l y  i n -  
s t a l  l e d  ( w i t h  accurate  w e l l  cap e l e v a t i o n s )  we l l s .  Flow n e t s  cou ld  be 
used t o  es t imate  ground-water f l o w  p a t t e r n s  and suggest where i n t e r m i t -  
t e n t  chemical mon i t o r i ng  may be warranted.  Spr ing and f a1  1 (when f o l i a g e  
i s  minimal ) r i ve rbank  and creekbank wal ks t o  l o c a t e  any seeps a1 so a re  
suggested. Conducting f l o w  n e t  and bank wal k  mon i t o r i ng  l a r g e l y  e l  i m i -  
nates t h e  need f o r  a d d i t i o n a l  dye s t u d y  work. 

Attachments 
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APPENDIX A - E s t i m a t i o n  o f  t i m e  necessary  f o r  dye i n  1 agoon t o  reach  m o n i t o r i n g  
we1 1s - Wai tsburg,  September 1985 

Using 7 /14/81 i n f o m a t i o n  f r o m  Gray and Osborne, 1981: 

Ground water e l e v a t i o n  a t  edge o f  l agoon  ( w e l l  L )  app o x i m a t e l  y 1221.2 
Ground water e l e v a t i o n  a t  we1 1 H approximate1 y 1219.5 

e l l  H i s  a p p r o x i m a t e l y  80  f e e t  f rom t h e  edge o f  t h e  lagoon  

From EPA, 1985: 

K = hyd rau l  i c  c o n d u c t i v i t y  
f o r  s i l t  K i s  i n  range o f  10-3 - 1 0  f t / d  
f o r  g r a v e l  K i s  i n  range  o f  102 - 104 f t / d  

n = p o r o s i t y  
f o r  s o i l  n approximate1 y 0.55 
f o r  g r a v e l  n a p p r o x i m a t e l y  0.20 

dh = change i n  h e i g h t  approximate1 y 1221.5' - 1 2 1 9 . 2 ' a p p r o x i m a t e l y  1.7' 

d l  = change i n  d i s t a n c e  approximate1 y 80 '  

Range o f  v e l  o c i t i e s  expected 

i n  s o i l :  10-3(1.7) = 3.9 10-5 - 0.39 f t / d  
= -FTpqr  .l73qmJ- 

Trave l  t i m e  f rom lagoon t o  Wel l  H ( 8 0  f t )  

s o i l  : 2.1 x 106 - 205 days 

i n  g r a v e l  : 7.3 - 0.07 days 


