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- EMERGENCY PROCEDURES - 

I n  the  event o f  e i t h e r  an e f f l u e n t  s p i l l  i n  excess o f  20 ga l lons  ou ts ide  the  
mix ing  pad o r  an e f f l u e n t  s p i l l  o f  any q u a n t i t y  i n t o  a stream, the operator  
s h a l l  immediately n o t i f y  the  Chief of Maintenance. The Chief  o f  Maintenance 
w i  11 contac t  the Superintendent; Chief,  Technical Services D iv i s ion ;  Regional 
Water Qual i ty Contro l  Board; and the  Humbol d t  County Heal t h  Department. I n  
the  event of any s p i l l  i n t o  a stream, a l l  downstream water users w i l l  be 
n o t i f i e d .  

Contact Tel e hone Number -mkTmm 
. . . . . . . . . . . . . . . . . . . . . .  Chief  o f  Maintenance 464-6101 

. . . . . . . . . . . . . . . . . . . . . . . . .  Superintendent 464-6101 

. . . . . . . . . . . . . . .  Chief,  Technical Services D i v i s i o n  822-7611 

Regional Water Qua1 i ty Control  Board . . . . . . . . . . . . . .  576-2220 

Humbol d t  County Heal th Department . . . . . . . . . . . . . . . .  445-7613 

Creek Contact Telephone Number 
(Area Code 707) 

P r a i r i e  Humbol d t  County F i sh  Hatchery . . . . . . . . . . . .  488-22.53 

. . . . . . . . . . . . . . . . . . .  Robert Davison 488-3732 

P r a i r i e  Creek Motel:  

. . . . . . . . . . . . . . . . . .  L e s l i e  Dobson 488-3841 

. . . . . . . . . . . . . . .  Arcata Redwood Company 488-3351 

. . . . . . . . . . . . . . . . . . . . .  Paul Leazer 488-2273 

Redwood Or i ck  Community Services D i s t r i c t :  

Secretary: 

. . . . . . . . . . . . . . . .  Thelma Huf fo rd  488-5903 

D i rec to rs :  

. . . . . . . . . . . . . . . .  Joseph Huf fo rd  488-2602 

. . . . . . . . . . . . . . . . .  Joe Romanini 488-3715 

. . . . . . . . . . . . . . . . .  G l o r i a  Zuber 488-2524 

. . . . . . . . . . . . . . . . . . .  Sam Lane 488-5325 
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- PREFACE - 

T h i s  ope ra t i ons  manual was prepared pursuan t  t o  t h e  requi rements o f  t h e  
Cal i f o r n i a  Regional Water Qua1 i ty  Cont ro l  Board Order Number 81-25, Discharge 
S p e c i f i c a t i o n  Number 6. The manual i s  in tended t o  be a  gu ide  t o  h e l p  opera te  
t h e  Wolf  Creek Compost System. The f i r s t  e d i t i o n  o f  t h i s  manual was prepared 
i n  June 1981, p r i o r  t o  t h e  i n i t i a t i o n  o f  composting; t h i s  e d i t i o n  has been 
r e v i s e d  t o  r e f l e c t  a  compost system which became o p e r a t i o n a l  i n  May 1982. 
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H i l l ,  fo rmer  F a c i l i t y  Manager, now a t  Cuyahoga V a l l e y  Na t i ona l  Recrea t ion  
Area; L. Lee Purkerson, Ch ie f  Technica l  Serv ices  D i v i s i o n ;  Joe Lusa, Chief  o f  
Maintenance; Johnny Bob Nelson, Systems Operat ions Foreman; and espec ia l  l y  J i m  
Pat terson,  Agronomi s t ,  Na t iona l  C a p i t a l  Region, f o r  h i s  ass i s tance  th roughout  
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Murphy and Susan Richey f o r  c l e r i c a l  ass is tance .  



I. I n t r o d u c t i o n  

A. Overview 

S t a t i  c -p i  l e  composti ng u t i  1  i z e s  aerob ic  b i o l o g i c a l  processes t o  decompose 
o rgan ic  waste m a t e r i a l  under c o n t r o l l e d  c o n d i t i o n s  t o  a  s t a t e  i n  which i t  
can be handled and s t o r e d  s a f e l y  and a p p l i e d  t o  t h e  l a n d  w i t h o u t  adverse ly  
a f f e c t i n g  t h e  environment ( f r o m  Golueke, 1972). 

S t a t i c - p i l e  composting i s  s i m i l a r  t o  a  backyard compost p i l e  t h a t  i s  b u i l t  
p r o p e r l y  and t u rned  f r e q u e n t l y .  The key d i f f e r e n c e s  a r e  an inc rease  i n  
s i z e  o f  t he  compost p i l e  t o  make t he  ope ra t i on  e f f i c i e n t  and r e t a i n  heat  
b e t t e r ,  and use o f  a  pump t o  draw a i r  through t h e  p i l e  t o  m a i n t a i n  ae rob i c  
cond i t i ons .  

Redwood Na t i ona l  Pa rk ' s  s t a t i c - p i  l e  composting p r o j e c t  i s  l o c a t e d  a t  Wolf  
Creek (see map) and t r e a t s  wastes generated i n  t h e  Na t i ona l  Park from 
chemical t o i l e t s  and s e p t i c  tanks.  I n  t ime  o t h e r  wastes, such as b l a c k  
water  f rom h o l d i n g  tanks,  s ludge f rom sewage t r ea tmen t  p l a n t s ,  and v e h i c l e  
dumping s t a t i o n s ,  may be used f o r  composting. Compost i s  u t i l i z e d  as a  
s o i  1  amendment d u r i n g  t h e  p a r k ' s  watershed rehab i  1  i t a t i o n  program o r  i n  
landscape spreading assoc ia ted  w i t h  park  developments. Land a p p l i c a t i o n  
s i t e s  w i l l  be approved by t h e  Regional Water Qua1 i t y  Con t ro l  Board 
Execut ive O f f i c e r  p r i o r  t o  use. 

Redwood Na t i ona l  Pa rk ' s  s t a t i c - p i l e  composting p r o j e c t  i s  modeled a f t e r  t h e  
Chesapeake and Ohio Canal Na t i ona l  H i s t o r i c a l  Park composting system. The 
C. & 0. Canal composting p r o j e c t  has been underway s i nce  1976 t o  t r e a t  
waste f rom chemical t o i l e t s .  D e t a i l s  regard ing  t h e  C. & 0. system a r e  
presented i n  Pat terson,  1979b (see Appendix B). 

Composting a t  Redwood was undertaken t o  p reven t  a  f u t u r e  sewage d i sposa l  
problem and t o  p rov ide  a  by-product  u s e f u l  i n  t he  watershed r e h a b i l i t a t i o n  
program. Before composting a l l  chemical t o i l e t  waste had been d isposed a t  
l o c a l  mun ic ipa l  waste t rea tment  p l a n t s  o r  s a n i t a r y  l a n d f i l l s .  Other  park  
sewage i s  disposed through s e p t i c  tanks  and l each  f i e l d s .  Redwood Na t i ona l  
Park expects t o  s i g n i f i c a n t l y  inc rease  v i s i t o r  use developments ove r  t h e  
nex t  few years  as t h e  General Management P lan i s  implemented. These f u t u r e  
developments w i  11 inc rease  q u a n t i t i e s  o f  e f f l u e n t  r e q u i r i n g  t r ea tmen t .  The 
Nat iona l  Park may have se r i ous  problems d i spos ing  o f  a d d i t i o n a l  waste 
through l o c a l  mun i c i pa l  t rea tment  f a c i l i t i e s .  

Th i s  compost ope ra t i ons  manual i s  in tended t o  meet Discharge S p e c i f i c a t i o n  
No. 6  of Order No. 81-25, i s sued  by t h e  C a l i f o r n i a  Regional  Water Q u a l i t y  
Contro l  Board, Nor th  Coast Region (Appendix C). A  copy o f  t h e  approval  
l e t t e r  i s  con ta ined  i n  Appendix D. 

B, Personne l /D iv is ion  Responsi b i  1 i t i e s  

Composti ng i n v o l v e s  t h r e e  separate park  d i v i s i o n s  : maintenance , t e c h n i c a l  
se rv ices  , and resources management. The maintenance d i v i s i o n  has p r ima ry  
r e s p o n s i b i l i t y  f o r  o p e r a t i n g  t h e  compost system. The maintenance d i v i s i o n  
t r a n s p o r t s  1  i q u i d  waste t o  Wol f  Creek, operates t h e  compost f a c i  1  i ty , 
ob ta ins  b a c t e r i o l o g i c a l  samples, ob ta i ns  s u f f i c i e n t  b u l  k i n g  m a t e r i a l s ,  and 
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t r anspor t s  f i n i s h e d  compost t o  storage. Maintenance accompl i shes 
day-to-day mon i to r ing  o f  t h e  compost p i l e s .  

Maintenance i s  a1 so responsib le f o r  opera tor  t r a i n i n g  and o r i e n t a t i o n  and 
implementing emergency procedures. I n  t he  event . o f  compost ope ra t i ona l  
problems o r  e f f l uen t  s p i l l s  ou ts ide  the  mix ing  pads of 20 ga l l ons  o r  more, 
o r  any s p i l l  i n t o  streams, t he  Chief  o f  Maintenance w i l l  be contacted, who 
w i  11 i n  t u r n  contac t  t he  Superintendent; Chief ,  Technical Serv ices 
D iv i s ion ;  Regional Water Q u a l i t y  Board; and Humboldt County Hea l th  
Department, Downstream water users w i l l  be n o t i f i e d  i n  t he  event o f  any 
s p i l l  d i r e c t l y  i n t o  a  stream. Cor rec t i ve  ac t ions ,  as i d e n t i f i e d  i n  l a t e r  
sect ions,  w i l l  be i n i t i a t e d .  Close coo rd ina t i on  w i l l  be necessary between 
maintenance, resources management, and the  techn ica l  serv ices  d i v i s i o n s  t o  
ob ta in  bu l k ing  ma te r ia l s  t o  s t o r e  compost near f u t u r e  r e h a b i l i t a t i o n  s i t e s ,  
and t o  conduct moni tor ing.  

Technical serv ices  i s  responsib le f o r  any stream mon i to r i ng  near Wolf 
Creek, f o r  stream moni to r ing  near landscape spreading areas, f o r  eva lua t i on  
of composted versus non-composted areas, f o r  a s s i s t i n g  w i t h  o b t a i n i n g  
b a c t e r i o l o g i c a l  samples, f o r  any research conducted on composting, and f o r  
t echn ica l  advice du r ing  composting and 1  andscape spreading. 

The resources management d i v i s i o n  he1 ps prov ide  maintenance w i t h  b u l  k i n g  
ma te r ia l s  f rom park sources (wood chips, e t c . )  and i s  respons ib le  f o r  
s torage outs ide  o f  Wolf Creek and landscape spreading du r ing  watershed 
r e h a b i l i t a t i o n  p ro jec ts .  

I I.. Waste Transport  

Chemical t o i l e t s  and s e p t i c  tanks are  pumped out  on a  seasonal ly  adjusted,  
scheduled bas is  by a  Nat iona l  Park Serv ice 1-112 ton  l i q u i d  waste t r a n s p o r t  
t r u c k  w i t h  a  1,600 g a l l o n  capaci ty .  Upon complet ing t h e  se rv i ce  rounds, t he  
waste ma te r ia l  i s  t ranspor ted  t o  t h e  compost f a c i l t y  f o r  s torage and 
composting. A l l  waste unloading occurs on the  mix ing  pad. To d ischarge the  
waste ma te r ia l ,  t he  t r u c k  connects t o  a  qu ick  coupler  and pumps i n t o  a  6,000 
g a l l o n  storage tank. The storage tank has an alarm which w i l l  sound i f  waste 
ma te r ia l  approaches storage tank capaci ty .  The waste m a t e r i a l  i n  t he  storage 
tank i s  aerated on c o n t r o l l e d  cyc les.  I n  t he  event o f  s p i l l a g e  on the  mix ing  
pad, the  waste ma te r ia l  can be contained, pumped out ,  and the  pad cleaned. 
The mix ing  pad i s  designed t o  conta in  any waste s p i l l a g e s ,  from e i t h e r  t he  
t r u c k  o r  storage tank. I f  s p i l l a g e  occurs ou ts ide  the  mix ing  pad, t h e  
ma te r ia l  w i l l  be recovered i f  poss ib le  and res idue l imed. Volumes over 20 
ga l l ons  o r  any s p i l l  i n t o  stream w i l l  necess i ta te  implementat ion o f  t h e  
emergency procedures (see sec t i on  I B )  . 

111. Compost Operat ion 

A. F a c i l i t y  Desc r ip t i on  

A s i t e  p lan  o f  the compost f a c i l i t y  i s  on the  nex t  page. F u l l  se ts  o f  
a s - b u i l t  cons t ruc t i on  drawings are a t  t he  Wolf Creek Compost O f f i c e ,  Requa 
Maintenance O f f i ce ,  and Crescent City Park Headquarters. The f a c i l i t y  



c o n s i s t s  o f  t h r e e  b u i l d i n g s ,  m i x i ng  pad, 6,000 g a l l o n  waste h o l d i n g  tank,  
two open compost areas, a  l each  f i e l d ,  a  1,500 g a l l o n  underground f u e l  
s to rage  tank, a  s e r v i c e  road, and v e h i c l e  park ing .  A d i v e r s i o n  d i t c h  i s  
cons t ruc ted  around t h e  s i t e  which i nco rpo ra tes  a  drop i n l e t  w i t h  18 i n c h  
c u l v e r t  t o  d i r e c t  r u n o f f .  The f a c i l i t y  i s  fenced w i t h  an 8 - f o o t  c h a i n  l i n k  
fence. S p e c i f i c  f e a t u r e s  o f  t h e  f a c i l i t y  i n c l u d e  t h e  f o l l o w i n g :  

1. A 2,920 sq. ft. compost s t o r a g e / f i r e  cache b u i l d i n g  c o n t a i n i n g  
b u l k i n g  m a t e r i a l ,  f i n i s h e d  compost m a t e r i a l ,  u t i l i t y  room, equipment 
and machinery s torage,  and f i r e  cache. 

2. The 1,900 sq. ft. s t o r a g e l w i n t e r  ope ra t i on  b u i l d i n g  c o n s i s t s  o f  a  
maintenance s to rage  area,  two w i n t e r  compost pads, b lower  area, 
restroom, and o f f i c e .  

3. A 600 sq. ft. s to rage  b u i l d i n g  i s  l o c a t e d  w i t h i n  t h e  compost s i t e .  A 
1,500 g a l l o n  underground f u e l  s to rage  tank  i s  l o c a t e d  ad jacen t  t o  
t h i s  s to rage  b u i l d i n g .  

4. The m ix i ng  pad i s  a  concre te  s l a b  measuring 40 '  x  4 0 ' .  The s l a b  
slopes t o  t h e  r e a r  w i t h  s i d e  w a l l s  3 f e e t  h i g h  and a  r e a r  w a l l  o f  7 
f e e t .  A 4 - i nch  d r a i n ,  w i t h  removable cover  and s c r e e n , , i s  l o c a t e d  a t  
t h e  low p o i n t  o f  t h e  pad. A va l ve  connects t h e  d r a i n  t o  two l each  
l i n e s  and i s  used f o r  equipment and pad c l e a n  up ope ra t i ons .  A 
second va l ve  i n  t h e  d r a i n  re leases  w i n t e r  r a i n  wa te r  i n t o  t h e  
c u l v e r t .  

5. I n i t i a l l y  two open 20 '  x  20 '  pads were cons t ruc ted  o f  concre te  and 
s loped t o  t h e  cen te r .  I f  necessary, two a d d i t i o n a l  pads can be 
p laced  ad jacen t  t o  t h e  o r i g i n a l  open compost pads. 

6. A d i ve rson  d i t c h  around t h e  s i t e  d i v e r t s  any ephemeral d ra inage  and 
sur face  wate r  f l o w  around t h e  s i t e .  The d i t c h  i s  s i z e d  t o  handle a  
25-year storm, and i s  designed and constructed to  prevent downcutting 
and eros ion.  

7. E l e c t r i c a l  connect ions a r e  made f rom e x i s t i n g  sources 800 ft. away. 
Water i s  supp l i ed  f r om an e x i s t i n g  w e l l  1,300 ft. away. Water i s  
pumped up t o  a  1,500 g a l l o n  s to rage  tank  l o c a t e d  above t h e  compost 
f a c i l i t y  and g r a v i t y  f e d  down t o  t h e  f a c i l i t y .  The wa te r  1  i n e  has a  
backf low p reven t i on  dev ice  acceptable t o  t h e  Humbol d t  County Hea l t h  
Department. Two 1 - i nch  hose b ibbs  a r e  a v a i l a b l e  w i t h  an emergency -. 
shower ad jacen t  t o  t h e  m i x i n g  pad. A 1-112 i n c h  f i r e  hose i s  a l s o  
l o c a t e d  on s i t e .  

" 
8. A 6,000 g a l l o n  l i q u i d  waste s to rage  t ank  i s  ad jacen t  t o  t h e  m ix i ng  

pad. The tank  has a  3 - i nch  supply  l i n e  and 3 - i nch  a i r  l i n e  t o  
p rov ide  waste ae ra t i on .  Th i s  tank  i s  vented and screened f r om odor 
and v e c t o r  c o n t r o l l e d .  The tank  a l s o  has a  fill l i n e  i n d i c a t o r  w i t h  
an a larm t o  i n d i c a t e  t ank  c a p a c i t y '  l e v e l s .  The t ank  g r a v i t y  feeds 
on to  t h e  m i x i n g  pad and any acc iden ta l  leakage o r  s p i l l  w i l l  a l s o  
d r a i n  i n t o  t h e  m i x i n g  pad. The m ix i ng  pad i s  designed t o  accommodate 
a  complete s p i l l  f r om t h i s  s to rage  tank. 





s o l i d  p ipe should be i n  two pieces t o  a l l o w  drainage o f  l i q u i d  
condensate which w i l l  c o l l e c t  i n  t h e  pipe. A mod i f i ed  "t" f i x e d  w i t h  
a  valve should be placed i n  a  t r a p  arrangement t o  r o u t i n e l y  d r a i n  the  
accumulated 1  i qu id .  

5. A 6 t o  8  i nch  l a y e r  o f  woodchips o r  o the r  coarse b u l k i n g  m a t e r i a l  i s  
placed over t he  p ipe t o  he lp  prevent  t he  a i r  i n t a k e  holes i n  t he  p ipe  
from c logg ing  w i t h  the  wet, waste 1  i qu id -bu l  k i ng  m a t e r i a l  m ix tu re  
(F igure  7 ) .  

6. The mix ture  o f  waste l i q u i d  and b u l k i n g  ma te r ia l  i s  p laced l o o s e l y  
upon the  prepared base w i t h  the f r o n t  end loader  (F igu re  8 ) .  The 
r e s u l t  should be a  con ica l  p i l e ,  18 f e e t  i n  diameter and 8  t o  10 f e e t  
high. 

7. The p i l e  i s  covered w i t h  a  12 t o  18 i nch  l a y e r  o f  b u l k i n g  m a t e r i a l  o r  
compost. Th is  l a y e r  forms a  b l a n k e t  ove r  t h e  p i l e  t o  p r o v i d e  
i n s u l a t i o n .  Blanket  th ickness depends on weather, on ambient 
temperature, on r a i n f a l l ,  on the  type o f  waste being composted, and 
on the  type o f  bu l k ing  ma te r ia l  ava i l ab le .  Cooler, w e t t e r  weather 
necessi tates a  t h i c k e r  b lanket ,  whereas warmer, d r y e r  weather 
requ i res  a  th inne r  b lanket .  F ine-gra ined ma te r ia l ,  1  i ke o l d  compost, 
can be used i n  a  t h i n n e r  (12 i nch )  b lanket  whereas coarse b u l k i n g  
agents l i k e  woodchips need t o  be used i n  a  t h i c k e r  (18 i n c h )  b lanket .  
Septage waste requ i res  a  t h i c k e r  b lanket  and chemical t o i l e t  waste 
needs a  t h i n n e r  b lanket  (F igures 9 and 10). 

8. Once the  p i l e  i s  s e t  up, t he  blower should be tu rned on and t h e  t i m e r  
checked t o  insure  t h a t  i t  i s  s e t  t o  operate c o r r e c t l y .  The t i m i n g  
sequence f o r  the  blower should be approximately 2 minutes on and 16 
minutes off. During the  f i r s t  week, a d d i t i o n a l  a i r  may be necessary 
t o  a s s i s t  i n  composting. Also, i f  septage wastes a re  used, l onge r  
exposure t o  an aerobic c o n d i t i o n  w i l l  be necessary t o  t r a n s f e r  t he  
mix ture  from an anaerobic s t a t e  t o  an aerobic s ta te .  

Aside from t u r n i n g  on the  blower, t he  on l y  o t h e r  s tep  i s  t o  record  
the  i n i t i a l  temperature and oxygen content  a t  t en  l o c a t i o n s  i n  t h e  
p i l e  (see F igure  11).  The record ings are  made a t  t he  nor th ,  south, 
east,  west, and top  o f  t he  p i l e ,  bo th  on t h e  ou te r  edge ( 1  t o  2  fee t  
i n t o  p i l e )  and i n s i d e  the  p i l e  ( 3  t o  5 f e e t )  (see Compost P i l e  
Mon i to r ing  Report, Form One). Once composting begins, t h e  p i l e  i s  
monitored f o r  temperature and oxygen every th ree  days and the  
in fo rmat ion  recorded on t h e  mon i to r ing  r e p o r t  (F igure  12).  

A t  the  t ime the  temperature and O2 are  recorded, t he  b lower and 
t imer  should be checked t o  make sure they are  opera t ing  p r o p e r l y  and 
the  p i l e  should be checked f o r  malodors and f o r  any seepage. 
Malodors (a long w i t h  low temperatures) may i n d i c a t e  t h a t  t h e  p i l e  i s  
opera t ing  improperly.  Seepage should be absorbed w i t h  b u l  k i ng  
ma te r ia l  and p u t  back i n t o  t h e  p i l e .  

9. A f te r  t he  p i l e  i s  b u i l t ,  excess ch ips  o r  sawdust are swept up f rom 
the  mix ing  pad and placed i n  t h e  b lanket .  The mix ing  pad i s  washed 
down w i t h  water ( t h e  water i s  d ra ined through the  s e p t i c  tank  and 



0 .  Compost P i l e  P repa ra t i on ISe t  Up 

Equipment o r  m a t e r i a l s  needed t o  s e t  up and operate a compost p i l e  i nc l ude :  

1. F ron t  end l o a d e r  o r  backhoe. 

2. 25 f e e t  o f  4 - inch  p e r f o r a t e d  p l a s t i c  p i p e  (may be reused).  

3. 100 f e e t  o f  4 - inch  s o l i d  p l a s t i c  p i p e  ( r eusab le ) .  

4. 500-1,000 g a l l o n s  o f  waste m a t e r i a l  (see Sec t i on  I 1 1  F) .  

5. About 32 cub i c  yards  o f  b u l k i n g  m a t e r i a l  (see Sec t i on  I 1 1  E) .  

6. Suc t ion  f a n  w i t h  t ime r .  

7. Oxygen meter and thermometers. 

Procedures : 

1. About 20 yards  o f  b u l k i n g  m a t e r i a l s  - a r e  formed i n t o  a  s a u c e r - l i k e  
c o n f i g u r a t i o n  on t h e  m ix i ng  pad (see F igu re  1 ) .  If severa l  t ypes  o f  
b u l k i n g  agents a r e  used, t hey  must be mixed t ho rough l y  d u r i n g  
p r e p a r a t i o n  o f  t h e  "saucer." It may be d e s i r a b l e  t o  mix  t h e  b u l k i n g  
mater . ia l s  t h e  day be fo re  p i l e  setup. 

2. Approx imate ly  500 t o  1,000 g a l l o n s  o f  waste 1 i q u i d  a r e  pumped i n t o  
t h e  saucer (see F igu re  2 )  and a l lowed t o  absorb f o r  about  30 minutes 
(see F igu re  3 ) .  A l l  m i x i n g  o f  l i q u i d  waste i s  t o  occur  on t h e  m i x i n g  
pad on ly .  Once t h e  l i q u i d  has absorbed f o r  30 minutes, t h e  f r o n t  end 
l oade r  i s  used t o  mix t h e  waste and b u l  k i n g  m a t e r i a l  (see F igu re  4 ) .  
The l i q u i d  and b u l k i n g  m a t e r i a l  must be t ho rough l y  mixed so t h a t  
complete abso rp t i on  takes  p lace  and lumps a r e  no l a r g e r  than  3 inches  
i n  diameter.  I f  lumps o f  waste a r e  l a r g e r  than  t h i s ,  a  s low r a t e  o f  
decomposit ion and subopt imal temperatures may r e s u l t  (W i l  l son ,  1980). 

3. Whi le t he  waste l i q u i d  i s  be ing  absorbed i n t o  t h e  saucer o f  b u l k i n g  
m a t e r i a l ,  a  mat t ress  o f  b u l k i n g  m a t e r i a l  i s  prepared on t h e  compost 
pad (see F igu re  5 ) .  Thoroughly mixed b u l k i n g  m a t e r i a l  o r  compost i s  
p laced i n  a  c i r c u l a r  c o n f i g u r a t i o n  on t h e  pad about  18 f e e t  wide and 
1 f o o t  deep. The base o r  mat t ress  absorbs excess mo i s tu re  t h a t  may 
leach  f r om t h e  p i l e .  

4. A l o o p  o f  4 - i nch  d iameter  p e r f o r a t e d  p i p e  i s  p l aced  on t h e  ma t t r ess  
(see F igu re  6 ) .  The p e r f o r a t e d  p i pe  should ex tend  no c l o s e r  than  18 
inches o f  t h e  end s lopes o f  t h e  p i l e  because t o o  much a i r  may be 
pulled through the sides of the compost pile, causing localized "cold 
spots"  t h a t  do n o t  reach t he  therrnophi l  i c  range (W i l l son ,  1980). The 
p e r f o r a t e d  p i p e  i s  a t tached  w i t h  a  "T" o r  " Y "  connec t ion  t o  a  l e n g t h  
o f  4 - inch  d iameter  s o l i d  p i pe  which i s  connected t o  t h e  s u c t i o n  
blower.  The s o l i d  p i p e  should have a damper i n  i t  t o  h e l p  c o n t r o l  
t he  volume o f  a i r  p u l l e d  through t h e  p i l e .  A lso,  i f  more than  one 
p i l e  i s  on a b lower ,  a  damper w i l l  be necessary t o  a d j u s t  and 
equa l i ze  t h e  a i r f l o w  through b o t h  p i l e s .  I n  any case, t h e  l e n g t h  o f  



Figure 1  : Bu lk ing  ma te r ia l  i s  thoroughly mixed on the  mix ing  pad 
and shaped i n t o  a  saucer. A l l  photographs a re  by t h e  author  and 
were taken i n  J u l y  1982. 

F igure 2 :  Raw waste i s  pumped from the  t r u c k  i n t o  t h e  saucer of 
bu lk ing  m a t e r i a l .  The l a r g e  tank on the  l e f t  i s  t h e  waste l i q u i d  
storage tank. The b u i l d i n g  i n  the  back round i s  used t o  house the  
1 i q u i d  waste t r a n s p o r t  t r u c k  ( l e f t  door 3 and t o  s t o r e  bu l k ing  
ma te r ia l s  and f i n i s h e d  compost ( r i g h t  doors) .  



F igu re  3: L i q u i d  waste i s  a l lowed t o  absorb f o r  about 30 minutes. 

F igu re  4: The l i q u i d  waste/bulk ing m a t e r i a l s  a re  thorough ly  
mixed t o  evenly  d i s t r i b u t e  t h e  l i q u i d  waste and i n s u r e  f u l l  
absorp t ion .  



Figure 5: A twelve inch thick mattress i s  prepared on the 
compost pad. 

Figure 6: A loop of four inch perforated pipe i s  la id in the 
center of the mattress. 



Figure  7: The pe r fo ra ted  p ipe  i s  covered w i t h  coarse wood 
chips t o  he lp  prevent the  l i q u i d  waste/bul k i n g  m i x t u r e  f rom 
c logg ing  the  holes i n  t h e  p i p e  and reducing a i r  f l o w  through 
the  p i l e .  

F igure  8: The bu l k ing  mater ia l /was te  l i q u i d  m i x t u r e  i s  t r ans -  
f e r r e d  from the  mix ing  pad (background) t o  t he  compost pad. 



Figure  9: An i n s u l a t i n g  b lanket  o f  o l d  compost and woodchips 
i s  poured over the  p i l e .  

F igure  10: Compl eted compost p i  1 es . 



Figure 11 : Oxygen and temperature are  recorded every th ree  
days. I n  the  background are the  o f f i c e  ( r i g h t ) ,  blower, and 
covered w in te r  compost pads. 

F igure 12: The blowers are  placed i n  a pro tec ted breezeway 
and exhaust gas i s  vented i n t o  a p i l e  o f  ch ips and o l d  
compost. 



Figure  13: A f t e r  b u i l d i n g  a p i l e ,  t he  m ix ing  pad i s  swept, 
washed down, and 1 imed. 

F igure  14: Breaking down a completed compost p i l e .  



i n t o  t h e  l each  f i e l d )  and l i m e  i s  spread over  t h e  pad, i n c l u d i n g  t h e  
s i dewa l l s .  The same procedures w i l l  be used f o r  t h e  ou tdoor  compost 
pads i n :  l a t e  September when o u t s i d e  composting i s  completed. I f  
another  : p i l e  w i l l  be . b u i l t  i n  a  day o r  two and no r a i n  i s  f o r e c a s t ,  
t h e  mixi 'ng pad need n o t  be c leaned ( F i g u r e  13).  

C. Composting 

F i v e  components a r e  necessary t o  make composting work: b a c t e r i a  and f u n g i ,  
n i t r ogen ,  carbon, mo is tu re ,  and oxygen. The b a c t e r i a  and f u n g i  a r e  
a v a i l a b l e  f r om prev ious  compost p i l e s .  I n i t i a l l y  manure was used t o  supp ly  
t h e  app rop r i a te  b a c t e r i a  and f u n g i  t o  t h e  compost p i l e s .  N i t r o g e n  and 
mo i s tu re  come f r om t h e  l i q u i d  waste. Carbon i s  supp l i ed  by t h e  b u l k i n g  
m a t e r i a l s .  Oxygen i s  p rov ided  by t h e  blower.  B a c t e r i a  and f u n g i  use 
carbon as an energy source t o  a c t u a l l y  accompl ish composting. N i t r o g e n  and 
oxygen a re  necessary f o r  t h e  microorganisms t o  u t i l i z e  carbon. Heat 
generated by t h e  a c t i v i t y  o f  t h e  b a c t e r i a  and f u n g i  w i l l  r e s u l t  i n  t h e  p i l e  
reach ing  temperatures o f  55°C o r  above. 

Composting proceeds a t  a r a p i d  r a t e  under optimum c o n d i t i o n s  and each p i l e  
should compost i n  about 21  days. 

The c o n d i t i o n s  o r  parameters f o r  success fu l  composting are:  

Tem e ra tu re :  . Temperature i s  t h e  key i n d i c a t o r  t h a t  t h e  process i s  work ing  
-7- c o r r e c t  y and:,55"C t o  60°C i n  t h e  p i l e  i s  optimum. A temperature read ing  
o f  55°C o r  above ,must be ma in ta ined  f o r  f i v e  days i n  o r d e r  t o  assure 
d e s t r u c t i o n  o f  disease caus ing microorganisms. Too h i g h  a temperature 
(above 65°C) : r e s u l t s  i n  t h e  . d e s t r u c t i o n  o f  b e n e f i c i a l  microorganisms. I f  
t h e  p i l e  ge ts  :too ho t ,  t h e  oxygen f l o w  should be increased.  

Oxygen: 10% ( h i g h  oxygen read ings  [20-21%] may i n d i c a t e  t h a t  t h e  b lower  i s  
ope ra t i ng  t o o  f r e q u e n t l y  and may be c o o l i n g  t h e  p i l e ) .  

Mo i s tu re  Content: Above 45%; however, n o t  sa tu ra ted .  

Carbon/Ni t rogen  Rat io :  20/1 o r  25/1. 

pH: 6.0 t o  7.5. 

A l though t h e  above a r e  optimum c o n d i t i o n s ,  o n l y  oxygen l e v e l s  a r e  
manipu la ted d u r i n g  composting. Proper mo i s tu re  con ten t  r e s u l t s  from, m i x i n g  
adequate q u a n t i t i e s  o f  b u l k i n g  m a t e r i a l  w i t h  1 i q u i d  waste and p r o t e c t i n g  
compost p i l e s  f r om heavy w i n t e r  r a i n s .  

D. Trouble Shoot ing 

P o t e n t i a l  problems d u r i n g  composting and s o l u t i o n s  i nc l ude :  
I 

Raw Waste S p i l l  ( a t  Compost S i t e ) :  Use b u l k i n g  m a t e r i a l  t o  absorb excess 
' l i qu id .  Spread l i m e  ove r  areas a f t e r  absorb ing excess. 

Algae Bloom: ;May occur  where raw waste was s p i l l e d  and n o t  adequate ly  
. c leaned up. May a l s o  occur  - i n  t h e  v i c i n i t y  o f  t h e  m i x i n g  pad o r  compost 
pads where l i q u i d  waste o r  raw compost has s p i l l e d .  Lime area. 



See a  e: Excess l i q u i d  may seep o u t  o f  p i l e  d u r i n g  composting. Use bRP u i n g  m a t e r i a l  t o  absorb excess l i q u i d  and l i m e  area. 

Rain: No composting w i l l  occur  ou t s i de  (uncovered) f rom October  1 t o  May - 
1, No m ix i ng  s h a l l  occur  w h i l e  i t  i s  r a i n i n g .  I f  heavy, unseasonal r a i n s  
a r e  f o recas t ,  any uncovered compost w i l l  be covered w i t h  p l a s t i c  and t h e  
p l a s t i c  w i l l  be secured t o  h e l p  keep i t  f rom b low ing  away. 

Odors Dur ing   omp post in^, Low Temperature, Low Oxygen Pe.r Cent: A1 1  a r e  
i n d i c a t o r s  o f  an imp rope r l y  composting p i l e .  The p i l e  can e i t h e r  be broken 
down and r e - p i l e d  o r  a  t h i c k e r  b l a n k e t  should be a p p l i e d  and a i r  f l ow 
increased. 

Odor Cont ro l  ( f r o m  Wi l l son ,  e t  a l . ,  1980 Al though sewage can em i t  a  
s t r ong  unpleasant  odor, t h i s  odor gradua d isappears as t h e  waste i s  
s t a b i  1  i z e d  by composting. A1 1  odor cannot be e l  im ina ted  d u r i n g  composti ng , 
however. Even we l l - cu red  composts have an e a r t h y  odor  t h a t  i s  p leasan t  t o  
most people. Each o f  t h e  u n i t  ope ra t i ons  can be a  p o t e n t i a l  source o f  
odors. Some o f  t h e  odors a r e  e m i t t e d  i n t e r m i t t e n t l y  and o t h e r s  
con t inuous ly .  Odor p o t e n t i a l  increases cons ide rab l y  d u r i n g  and immediate ly  
a f t e r  heavy r a i n .  To min im ize  t h e  odor p o t e n t i a l  th roughout  t h e  composting 
process, one must manage each ope ra t i on  as f o l l o w s :  

1. The M i x i n g  Operat ion:  Prompt m i x i n g  o f  waste l i q u i d  and b u l k i n g  
m a t e r i a l  and placement o f  t h e  m i x t u r e  i n  t h e  ae ra ted  p i l e  reduces t h e  
t ime  f o r  odor' gene ra t i  on. 

2. Aerated P i l e  Surface: Th i s  w i l l  n o t  be a source of s t r o n g  odors if 
t h e  b l a n k e t  o f  c o m ~ o s t  i s  adequate f o r  i n s u l a t i o n .  Th in  spots  o r  
ho les  i n  t h e  b l a n k e t  w i l l  be '  a  p o t e n t i a l  source o f  odors.  The 
e f f e c t i v e n e s s  o f  t h e  b l a n k e t  f o r  odor c o n t r o l  decreases when i t s  
moi s t u r e  con ten t  exceeds 60%. 

3. A i r  Leakage Between t h e  Blower and Odor F i l t e r  P i l e :  S ince  a i r  
Peakage can occur  a t  t h i s  p o i n t ,  a l l  p i p e  j o i n t s  should be sealed 
w i t h  duc t  o r  s i m i l a r  tape. Back pressure f r om t h e  odor  f i l t e r  p i l e  
should be min imized t o  p reven t  gaseous l osses  around t h e  b lower  
sha f t .  A  l a y e r  o f  woodchips over  t h e  p e r f o r a t e d  p i p e  w i l l  min imize 
back pressures. 

4. Odor F i l t e r  P i l e s :  Odor f i l t e r  p i l e s  shou ld  be cone-shaped and 
symmetr ical ,  and should c o n t a i n  about  one c u b i c  y a r d  o f  d r y  (50% 
mo is tu re  o r  l e s s )  screened compost. A  compost cone o f  woodchips ove r  
t h e  p i p e  o u t l e t  w i l l  reduce pressure through t h e  p i l e .  

5. Leachate: I f  l i q u i d s  d r a i n  f rom t h e  compost p i l e ,  b u l k i n g  m a t e r i a l  
shoula-6e used t o  absorb any excess l i q u i d  and t h e  area should be 
1  imed. 

6. Condensate: L i q u i d  formed f rom warm, m o i s t  a i r  l e a v i n g  t h e  p i l e  and 
condensing i n  t h e  c o o l e r  ambient a i r  does n o t  have t o  be t r e a t e d .  

7. S to ra  e P i l e s :  P i l e s  should n o t  be cons t ruc ted  w i t h  excess i ve l y  wet 
--e 55% mo is tu re ) .  These a l s o  can be a  source o f  odors i f  



t h e  m a t e r i a l  removed f rom t h e  ae ra ted  p i l e  has n o t  been comple te ly  
s t a b i l i z e d .  I f  waste l i q u i d  i s  i ncomp le te l y  composted a f t e r  2 1  days 
because o f  excess moi s t u r e  , 1  ow temperatures, o r  imp rope r l y  
cons t ruc ted  p i l e s ,  i t  should n o t  be p u t  on a  r e g u l a r  c u r i n g  p i l e .  
I ns tead  i t  should be mixed w i t h  a d d i t i o n a l  b u l k i n g  m a t e r i a l  and 
composted another  2 1  days w i t h  a e r a t i o n .  

8. Waste L i q u i d I B u l k i n g  M a t e r i a l :  When poo l s  o f  waste l i q u i d ,  even 
though smal l ,  a r e  a l lowed t o  remain on t h e  compost pad a f t e r  m i x i n g  
and processing, they soon e m i t  unpleasant  odors.  A l l  excess waste 
should be c a r e f u l l y  removed f r om t h e  m i x i n g  areas as soon as 
poss ib le .  

E. B u l k i n g  M a t e r i a l s  

F i ve  types o f  b u l k i n g  m a t e r i a l  a re  used: 

1. Wood Chi s: From park -der ived  m a t e r i a l  o r  purchased commerc ia l ly .  
do n o t  absorb l a r g e  q u a n t i t i e s  o f  l i q u i d ,  b u t  a r e  u s e f u l  

i n  m a i n t a i n i n g  a  coarse b u l k i n g  agent  m i x t u r e  which a i d s  a i r f l o w  
through t h e  p i l e .  

2. Sawdust: From park -der ived  m a t e r i a l  o r  purchased commercial ly. 
Sawdust con ta ins  l a r g e  amounts o f  carbon r e l a t i v e  t o  n i t r o g e n  and a  
h i g h  carbon-n i t rogen r a t i o  w i l l  s low t h e  compost process. Dry  
sawdust i s  t h e  most absorbant m a t e r i a l .  

3. Shredded Pa e r :  From park  o f f i c e s .  Shredded paper should n o t  exceed 
d t  tends t o  mat down and f o rm  lumps when mixed w i t h  
1  i q u i d .  

4. Compost: A f t e r  t he  f i r s t  p i l e  o r  two, compost i s  a v a i l a b l e  f o r  use 
as b u l k i n g  m a t e r i a l .  

5. M isce l  1  aneous P l a n t  M a t e r i a l  : Leaves, need1 es , grass c l  i ppings, 
chipped branches, etc .  

No m a t t e r  which b u l k i n g  agents a r e  used, they  must be d r y  i n  o r d e r  t o  
absorb l i q u i d  waste. 

The p r o p o r t i o n s  of b u l k i n g  m a t e r i a l s  t o  use has n o t  been es tab l i shed ;  
however, Pa t te rson  (1979b) uses two p a r t s  woodchips, two p a r t s  sawdust, and 
one p a r t  compost. Redwood uses s i m i l a r  r a t i o s ,  b u t  w i l l  s u b s t i t u t e  o t h e r  
b u l k i n g  m a t e r i a l s  as they  a re  a v a i l a b l e .  

F. L i q u i d  Waste 

L i q u i d  waste supp l i es  a  c r i t i c a l  component necessary f o r  composting: 
n i t r ogen .  The p r ima ry  e f f l u e n t  t o  be composted i s  l i q u i d  waste f r om 
chemical t o i l e t s .  Fresh chemical t o i l e t  waste i s  an e x c e l l e n t  source of 
n i t r ogen .  Other waste m a t e r i a l s ,  s e p t i c  tanks  pumpings o r  e f f l u e n t  from 
sewage t rea tment  p l a n t s ,  can be composted; however, b o t h  t end  t o  be 
d e f i c i e n t  i n  n i t r ogen .  



Ni t rogen  i s  r a p i d l y  used up under t h e  anaerobic  c o n d i t i o n s  i n  a  s e p t i c  tank  
w h i l e  sewage t rea tment  p l a n t s  a l s o  remove n i t r o g e n  as t hey  process t h e  
waste. As a  r e s u l t  bo th  shou ld  be mixed w i t h  f r e s h  chemical  t o i l e t  waste 
so t h a t  s u f f i c i e n t  n i t r o g e n  i s  prov ided.  

G. Moni. tor ing/Record Keeping 

Mon i t o r i ng  i s  impor tan t  t o  s a t i s f y  p e r m i t  requi rements,  t o  i n s u r e  t h e  
process i s  work ing c o r r e c t l y ,  and t o  assure a  sa fe  and useable end p roduc t .  
Accurate measurements and reco rd  keeping a r e  t h e  o n l y  means by which 
success o r  f a i l u r e s  o f  a  p i l e  can be judged and t h e  reason f o r  t h e  success 
o r  f a i l u r e  determined. Wi thou t  accura te  records,  t h e  park  w i l l  never  know 
why a  p i l e  d i d  n o t  work. I n  t h e  long-term, temperature and oxygen read ings  
a long  w i t h  records  o f  b a c t e r i o l o g i c a l ,  n i t r o g e n  and o t h e r  t e s t s  w i l l  h e l p  
c o n f i r m  t h e  v a l i d i t y  o f  t h e  waste d ischarge  requi rements and prove t h a t  
compost i s  sa fe  and useable. The maintenance d i v i s i o n  records  t h e  da ta  on 
the  forms prov ided,  which a r e  k e p t  on s i t e .  

Three mon i t o r i ng  forms used t o  r eco rd  da ta  rega rd ing  compost opera t ions .  
The f i r s t  (Form 1) serves as a  p l ace  t o  r eco rd  i n f o r m a t i o n  about  a  compost 
p i l e  du r i ng  composting and t h e  second (Form 2 )  i s  used d u r i n g  s to rage  and 
d u r i n g  landscape spreading, The t h i r d  (Form 3 )  i s  used t o  keep t r a c k  of 
l i q u i d  waste and b u l k i n g  agents s t o r e d  a t  Wolf  Creek. Examples o f  each 
fo rm a r e  on t h e  n e x t  pages. 

A d d i t i o n a l  ' t e s t s  and m o n i t o r i n g  may be performed d u r i n g  composting t o  
p rov ide  a d d i t i o n a l  in fo rmat i ' on  about t h e  process and product .  For  example, 
mon i t o r i ng  of i n s e c t  vec to r s  cou ld  occur  d u r i n g  composting a long  w i t h  more 
ex tens ive  chemical  and m i c r o b i o l o g i c a l  t e s t i n g  f o l l o w i n g  composting. 



Form 1 
Redwood Na t i ona l  Park 

Wolf Creek Compost P r o j e c t  

Compost P i l e  M o n i t o r i n g  Report  
P i l e  Number 

Date o f  p i l e  c o n s t r u c t i o n  Recorder 

Date o f  re-mix ('if necessary) 

Date o f  d i sman t l i ng  Recorder 

Type and q u a n t i t y  

Type and q u a n t i t y  o f  b u l k i n g  agents 

B a c t e r i o l o g i c a l  M o n i t o r i n g  ( A t t a c h  l a b  r e s u l t s )  

Date o f  samples Recorder 

T o t a l  Fecal  Fecal  
#1 C o l i f o r m  Col i f o r m  St rep.  

Resu l ts  
T o t a l  Fecal  Fecal  

# 2  C o l i f o r m  Col i f o r m  Strep. 

Comments 

I n s t r u c t i o n s  

1. One form i s  t o  be f i l l e d  o u t  f o r  every  p i l e .  

2 .  Quan t i t y  o f  waste should be es t ima ted  i n  ga l l ons .  

3. Quan t i t y  o f  b u l k i n g  agents shou ld  be es t ima ted  i n  cub i c  yards .  

4. B a c t e r i o l o g i c a l  mon i to r i ng  occurs  a t  t h e  end o f  a c t i v e  composting. Two composi te samples 
s h a l l  be taken f rom each compost p i l e  and analyzed f o r  t o t a l  c o l i f o r m ,  f e c a l  c o l i f o r m  and 
feca l  s t reptococcus.  Each composi te sample s h a l l  be composited f rom samples taken a t  four.  
l o c a t i o n s  d i s t r i b u t e d  even ly  th roughout  t h e  p i l e .  The a c t u a l  l a b  r e s u l t s  shou ld  be a t t ached  
t o  t h i s  form. 

5. Temperature and oxygen samples need t o  be taken every  t h r e e  days a t  t e n  1,ocat ions d i s t r i b u t e d  
even ly  th roughout  t he  p i l e .  Samples taken " i n s i d e "  shou ld  be measured about  3 t o  5 f e e t  i n t o  
p i l e ;  samples taken "ou ts ide "  shou ld  be about  1 t o  2 f e e t  i n t o  p i l e .  

6. Under comments, no te  any unusual a c t i v i t i e s  o r  why t h e  p i l e  had t o  be re-mixed. 

7.  Blower s e t t i n g  should be no ted  (number o f  minutes on pe r  minutes o f f ,  f o r  example 2/15 would 
means two minutes on, 15 o f f .  ) . 

8. A i r  temperature i s  o u t s i d e  a i r  temperature a t  Wol f  Creek. Wet/dry b u l b  temperatures  shou ld  
be recorded. 

9. The oxygen meter t u rned  o f f  and recapped; t h e  reco rde r  .shou ld  i n i t i a l  t h a t  t h i s  has been 
accomplished. 

10. Copies o f  t he  mon i to r i ng  r e p o r t  forms shou ld  be sen t  t o  t h e  Regional Water Q u a l i t y  Con t ro l  
Board on a month ly  bas is .  





FORM TWO 
Redwood N a t i o n a l  Park 

Wolf Creek Compost P r o j e c t  

STORAGEILANDSCAPE SPREADING REPORT 

Storage: 

Date Stored:  

Date Removed : 

Where Stored:  

Comments : 

Landscape Spreading: 

Date Spread: 

Where : 

Comments : 

Stream M o n i t o r i n g  ( a t t a c h  1 ab r e s u l t s )  : 

Date o f  Above S i t e  Below S i t e  



FORM THREE 
Redwood Nat ional  Park 

Wolf Creek Compost P r o j e c t  

Date - 

L i q u i d  Was te/Bul k ing M a t e r i a l s  
Receiving Report 

Type o f  M a t e r i a l  Q u a n t i t y  



I V .  Compost Storage 

The f i n i s h e d  compost m a t e r i a l  s h a l l  be s t o r e d  f o r  a  minimum p e r i o d  o f  s i x  
months a f t e r  a c t i v e  composting and be fo re  i t  i s  a p p l i e d  t o  land.  The s to rage  
p e r i o d  i s  in tended t o  a l l o w  t h e  compost t o  s t a b i l i z e  and t o  h e l p  i n s u r e  t h a t  
a1 1  pathogens have been destroyed. Composting w i  11 con t i nue  d u r i n g  s torage,  
a l though p robab ly  a t  a  much s lower  r a t e  than  d u r i n g  i n i t i a l  composting 
(Wi 11 son, 1980). 

Compost should be s t o r e d  i n  p i l e s ,  s i m i l a r  t o  t h e  p i l e s  c rea ted  f o r  ac tua l  
composting. Several  compost p i l e s  may be mixed t o g e t h e r  and t h e  m a t e r i a l  may 
be p i l e d  as h i g h  as convenient.  The tops  o f  t h e  s to rage  p i l e s  shou ld  be 
rounded so t h a t  wet pockets do n o t  develop, b u t  t h e  p i l e s  do n o t  have t o  be 
covered. (W i l l son ,  1980). The compost shou ld  be s t o r e d  w e l l  away f rom 
perenn ia l  streams and t h e  a c t u a l  s to rage  p i l e s  shou ld  be l o c a t e d  t o  a v o i d  
obvious sur face  r u n o f f  s i t e s .  

Storage p i l e s  w i l l  be moni tored d u r i n g  storms t o  i n s u r e  t h a t  excess ive 
l each ing  i s  n o t  o c c u r r i n g  and t h a t  p i l e s  a r e  i n t a c t .  The t e c h n i c a l  se rv i ces  
d i v i s i o n  o f  t he  park  w i l l  be respons ib l e  f o r  m o n i t o r i n g  compost w h i l e  i n  
s torage.  Compost s h a l l  o n l y  be s t o r e d  a t  approved s i t e s .  As o f  August 1, 
1981, t he  approved s i t e s  f o r  s to rage  are:  

Wol f  Creek Compost S i t e  
Upper M i l l e r  Creek 1978 R e h a b i l i t a t i o n  S i t e  
C-30lW-Line Road R e h a b i l i t a t i o n  S i t e  

Use o f  any o t h e r  s i t e  f o r  s to rage  r e q u i r e s  approval  o f  t h e  Regional  Water 
Q u a l i t y  Cont ro l  Board. S i t e s  expected t o  be used f o r  s t o rage  i nc l ude :  

G-Line Deck 
A-9 Deck 
Ingomar C l  ub Area 
Lower K & K Road 
Y-Line Rock P i t  #1 
Requa Radar S t a t i o n  

Record keeping requirements d u r i n g  s to rage  i nc l ude :  N o t i n g  when a  p i l e  i s  
s t o red  ( t h e  da te  should correspond t o  t h e  da te  t h e  p i l e  i s  d ismant led) ;  n o t i n g  
where t h e  p i l e  i s  s tored;  and r e c o r d i n g  t h e  da te  t h e  p i l e  i s  removed f rom 
storage f o r  landscape spreading. 

It i s  expected t h a t  a  number of p i l e s  w i l l  be mixed t o g e t h e r  d u r i n g  s torage.  
I f  such m ix i ng  occurs,  t h e  whole p i l e .  s h a l l  be s t o r e d  f o r  a t  l e a s t  s i x  months 
f rom the  da te  o f  adding t he  newest m a t e r i a l .  I f  m i x i n g  occurs i n  s to rage ,  
p i l e s  o f  approx imate ly  t h e  same age should be mixed t o  a v o i d  e x c e s s i v e l y  l o n g  
s torage per iods .  M o n i t o r i n g  reco rd  sheets  f o r  mixed p i l e s  shou ld  be a t t ached  
toge ther .  

V. Landscape Spreading 

Compost w i l l  be used as a  s o i l  amendment d u r i n g  watershed r e h a b i l i t a t i o n  
p r o j e c t s  and w i l l  be a p p l i e d  t o  p u l l e d  roads where s o i l  i s  a lmos t  nonex i s ten t .  
Compost i s  in tended t o  improve s o i l  phys i ca l  p r o p e r t i e s ,  i n c l u d i n g  enhanced 



aggregation, increased s o i l  ae ra t i on ,  lower  b u l  k  dens i ty ,  l e s s  su r face  
c rus t i ng ,  increased water  i n f i  1  t r a t i o n  , and increased water  r e t e n t i o n  
(Horn i  ck, 1979). 

App l i ca t i on  r a t e s  f o r  compost have n o t  been es tab l i shed.  Table A ( f rom 
Hornick, 1979) g ives  some suggested q u a n t i t i e s  f o r  sewage sludge compost. 
Redwood w i l l  on l y  be us ing  compost as a  s o i l  amendment d u r i n g  watershed 
r e h a b i l i t a t i o n  p ro jec t s .  Use on vegetables, legumes, and i n  p u b l i c  use areas 
i s  no t  author ized.  

Compost i s  a  low ana lys is  f e r t i l i z e r  w i t h  n i t r ogen ,  phosphorus, and potassium 
being under 2%, on a  d ry  weight  bas is .  Compost a p p l i c a t i o n  r a t e s  a re  n o t  
expected t o  reach f e r t i l  i z e r  l e v e l s .  For  example, t h e  park has used 16-20-0 
f e r t i l i z e r  a t  an a p p l i c a t i o n  r a t e  of 200-250 pounds pe r  acre  on r e h a b i l i t a t i o n  
s i t e s .  Compost would need t o  be a p p l i e d  a t  about 3,200 per  acre  ( i f  N  conten t  
o f  the  compost was 2%) t o  equal c u r r e n t  f e r t i l i z e r  ra tes .  I n  a d d i t i o n ,  t h e  
n i t r o g e n  i n  compost i s  i n  o rgan ic  form and must be m ine ra l i zed  t o  i no rgan i c  
ammonium o r  n i t r a t e  be fore  i t  i s  a v a i l a b l e  f o r  p l a n t s  (Epste in,  n.d.). 

The gu ide l i nes  f o r  landscape spreading are:  

1. Only compost s to red  s i x  months o r  more may be used. 
2. Landscape spreading may o n l y  be conducted f rom May 1 t o  October 1 each 

year.  
3. A l l  c o m ~ o s t  i s  t o  be worked i n t o  t h e  s o i l .  No compost s h a l l  be s imp ly  . - 

spread over  t h e  h i  11 slopes. 
4. Compost may on l y  be spread i n  areas w i t h  l e s s  than t e n  per  cent  slope. 
5. Compost may no t  be spread w i t h i n  100 f e e t  o f  sur face  waters, ephemeral 

drainages, spr ings, o r  marshy areas. 
6. Landsl ides and g u l l i e s  a re  t o  be avoided. 
7. A1 1  areas t h a t  are composted w i l l  be seeded and p ro tec ted  f rom surface 

eros ion.  
8. No compost s h a l l  be discharged i n t o  sur face  waters. 
9. A l l  s i t e s  w i l l  be approved by t h e  Regional Water Qua1 i t y  Contro l  Board 

Execut ive O f f i c e r  p r i o r  t o  use. 

Approved l o c a t i o n s  f o r  landscape spreading w i t h i n  t h e  Redwood Creek Basin are: 

1. Upper M i l l e r  Creek 1978 R e h a b i l i t a t i o n  U n i t .  

2. W-Line Rehabil i t a t i o n  Un i t .  

Procedures f o r  a p p l i c a t i o n  w i l l  vary.  I n i t i a l l y  f o r  t e s t i n g  purposes, compost 
w i l l  be spread w i t h  hand t o o l s  and worked i n t o  t h e  s o i l  us ing  a  r o t o t i l l e r .  
As a p p l i c a t i o n  r a t e s  and procedures a re  worked ou t ,  i t  i s  expected heavy 
equipment w i l l  be used t o  spread and work t h e  compost i n t o  t h e  s o i l .  

Record keeping requirements i nc lude  n o t i n g  where and when a  p i l e  i s  spread and 
mon i to r ing  water  qua1 i t y  above and below l a n d  a p p l i c a t i o n  areas (see Form 2) .  
To ta l  n i t r o g e n  and c o l i f o r m  l e v e l s  a re  t o  be moni tored d u r i n g  storm runoff  
per iods  f rom October 1 t o  May 1 f o l l o w i n g  a p p l i c a t i o n .  



TABLE A 

VARIOUS USES AND APPLICATON RATES OF SEWAGE SLUDGE COMPOST 

TO ACHIEVE FERTILIZER BENEFITS AND SOIL  IMPROVEMENT^ 
( f rom Hornick, -- e t  al,. , 1979 1 

Compost 
Use per 1,000 square feet1 Remarks 

Pounds 

Turfgrasses: 

Establ  i shment: 

S o i l  Incorporated . . . . .  2,000 - 6,000 . .  Incorporate w i th  top 4 - 6 inches 
o f  so i l .  Use lower r a t e  on r e l a -  
t i v e l y  f e r t i l e  s o i l  and higher 
r a t e  on i n f e r t i l e  so i l .  

Surface Mulch . . . . . . .  600 - 700 . .  Broadcast un i formly  on surface 
before seeding ma1 1 seeded species 
( b l  uegrass) or  a f t e r  seeding la rge  
seeded species ( fescues) . 

Maintenance . . . . . . . . . .  400 - 800 . .  Broadcast un i formly  on surface. On 
cool -season grasses apply higher 
r a t e  i n  f a l l  and again i n  ea r l y  
spring. 

Sod Production When: 

Incorporated w i t h  So i l .  . . .  3,000 - 6,000 . .  Incorporate w i t h  4 . 6 inches of 
s o i l  . 

Unincorporated w i t h  So i l  . . 6,000 - 18,000 . . Apply un i formly  t o  surface. Irri- 
gate f o r  germination and establ  ish-  
ment. 

Vegetable Crops: 

Establishment . . . . . . . . .  1,000 - 3,000 . .  R o t o t i l l  i n t o  surface 1 - 2 weeks 
before p l an t i ng  o r  i n  previous 
f a l l .  Do no t  exceed recomnended 
crop ni t rogen rate. 

Maintenance . . . . . . . . . .  1,000 . . .  Rate i s  f o r  years a f t e r  i n i t i a l  
garden establ  i shment. Ro to t i  11 
i n t o  surface 1 - 2 weeks before 
p l an t i ng  or  i n  previous f a l l .  

Reclamation: 

. .  Conservation Plant ing . . . . .  Up t o  9,200 Incorporate w i th  top 6 inches of 
s o i l .  Use maximum ra te  only where 
excessjve growth f o r  several ~ n t h s  
fo l l ow ing  establ  ishment i s  . des i r -  
able. For each inch beyond 6 inches 
o f  incorporat ion, add 1,000 pounds 
per 1,000 square f e e t  on s o i l s  
where ground-water n i t rogen  w i l l  
no t  be increased. 

. . . . . . . . . . . . .  Mulch 300 - 700 . .  Broadcast screened o r  unscreened 
compost uni formly on surface a f t e r  
seeding; unscreened i s  more ef fec-  
t i ve .  



TABLE A (Continued) 

Compost 
Use per 1,000 square feet1 Remarks 

Pounds 

F i e l d  Crops: 

Barley, Oats, Rye, Wheat . . . 1,000 - 1,300 . . Incorporate i n t o  s o i l  1 - 2 weeks 
before p l an t i ng  o r  i n  previous 
f a l l .  

Corn . . . . '. . . . . . . . . 3,000 - 3,800 . . Incorporate i n t o  s o i l  1 - 2 weeks 
before p lant ing.  Supplemental pot- 
ash may be requi red depending on 
s o i l  t e s t .  

2 Legumes . . . . . . . . . . . - - -  . . Legumes can be grown i n  r o t a t i o n  
w i t h  corn, oats, o r  other ni t rogen- 
requi r i  ng crops. 

Forage Grasses: 

Establishment . . . . . . . . . 4,000 - 7,000 . . Incorporate w i t h  top 4 - 6 inches 
o f  so i l .  Use lower r a t e  on re la -  
t i v e l y  f e r t i l e  s o i l  and higher r a t e  
on i n f e r t i l e  s o i l .  Supplement dur- 
i n g  f i r s t  year ' s  growth w i t h  112 
pound per 1,000 square f e e t  (25 
pounds per acre) o f  soluble n i t r o -  
gen f e r t i  1 i z e r  when needed. 

Maintenqnce . . . . . . . . . . 1,000 - 1,300 . . Broadcast un i formly  on surface i n  
f a l l  o r  ea r l y  spr ing 1 year  a f t e r  
incorporated appl i ca t ion .  

Nursery Crops and Ornamental s 

(Shrubs and Trees): 

Establishment . . . . . . . . . 1,900 - 7,000 . . Incorporate w i t h  top 6 - 8 inches 
o f  soi 1 . Do no t  use where acid-soi  1 
p l  ants ( azalea , rhododendron, etc . 1 
are to be grown. 

Maintenance . . . . . . . . . . 200 - 500 . . Broadcast un i formly  on surface 
soi  1 . Can be worked i n t o  soi 1 o r  
u'sed as a m l c h .  

Po t t ing  Mixes . . . . . . . . . . - - -  . . Thoroughly water and d ra in  mixes 
several times before p l an t i ng  t o  
prevent s a l t  i n j u r y  to blants.  

1: 1,500 pounds per 1,000 square f e e t  i s  equal t o  1/2 inch  o f  compost per 1,000 
square f e e t  o r  33 wet tons per acre based on 40 percent moisture content and 
112-inch mesh-screened mater ia l .  

2: Legumes, such as a l f a l f a  and soybeans, do no t  need a l l  t h e  n i t rogen f e r t i l i z e r  
supplied by the compost. Maximum bene f i t  o f  compost as a f e r t i l i z e r  can be 
rea l i zed  by growing legumes i n  ro ta t ion .  

3: Use o f  compost on crops, legumes, and i n  pub l i c  use areas i s  p roh ib i ted  by the 
Regional Water Qua1 i t y  Control Board. 
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Appendix A: Par ts  L i  s t /Manufacturer  I n fo rma t i on  

THERMOMETERS: 

B i  -Metal D i  a1 Thermometer: Model H 
36-Inch Stem Lenqth - 
Po in ted  Stem 

Range: O°C - 100°C 

Manufacturer:  Reotemp Inst rument  Corporat ion 
San Diego, Cal i f o r n i a  

Order Through: Abbeon-Cal , Incorpora ted  
123 Gray Avenue 
Santa Barbara, C a l i f o r n i a  93101 

OXYGEN ANALYZER: 

Model 320 B/RC 
Tel edyne A n a l y t i c a l  Inst ruments 
Tel edyne, Incorpora ted  
P.O. Box 1580 
La Puente, Cal i f o r n i a  91749 
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RAW WASTE RECYCLING THROUGH STATIC PILE COMPOSTING 

J.C. Pa t t e r son  and J.R. Sho r t  
Na t i ona l  Park Serv ice,  Eco log i ca l  Serv ices  Lab 

Abs t rac t  

Produc t ion  o f  concen t ra ted  human waste i s  r e a l i z e d  i n  areas where 
t r a d i t i o n a l  sewage systems a r e  non-ex is ten t .  Wastes can be gener- 
a t e d  f r om a number o f  d i f f e r e n t  systems, such as: s a n i t a r y  t o i l e t s  
a t  c o n s t r u c t i o n  s i t e s  o r  i n  remote areas, pumpings f r om s e p t i c  
tanks, o i  1 f l u s h  t o i l e t s ,  r e c r e a t i o n a l  v e h i c l e  waste d ischarges,  
and numerous o t h e r  waste p roduc ing  systems. 

I n  1975, t h e  Na t i ona l  Park Serv ice  was faced  w i t h  a severe waste 
d isposa l  problem a long  t h e  Chesapeake and Ohio Canal N a t i o n a l  
H i s t o r i c a l  Park. The canal  and i t s  towpath p a r a l l e l  t h e  Potomac 
R i v e r  f rom Georgetown t o  Cumberland, Maryland. Along t h e  towpath, 
and a t  v i s i t o r  access p o i n t s  t o  t h e  r i v e r ,  a r e  l o c a t e d  s a n i t a r y  
t o i l e t s  from which raw waste was t r a d i t i o n a l l y  d isposed o f  i n t o  
l o c a l  t rea tment  p l an t s ;  however, w i t h o u t  warning, d i sposa l  permis-  
s i o n  was fo rb idden .  A l t e r n a t i v e  d i sposa l  methods were considered. 
U l t i m a t e l y ,  t h e  s t a t i c  p i  1 e composti ng techn ique  developed by USDA 
a t  Be1 t s v i l l e  was a l t e r e d  t o  handle t h i s  1 i q u i d  waste. 

A f t e r  success fu l  l y  cornposting s a n i t a r y  waste a1 ong w i t h  some 
septage, an EPA g r a n t  was ob ta ined  t o  f u l l y  c h a r a c t e r i z e  t h e  
composting process f o r  b o t h  s a n i t a r y  t o i l e t  waste and septage. 
Both m a t e r i a l s  have been s u c c e s s f u l l y  composted y i e l d i n g  a qua1 i ty  
s o i l  c o n d i t i o n e r  f o r  use on t h e  Pa rk ' s  r e c r e a t i o n a l  lands. 

I n t r o d u c t i o n  

Environmental awareness on t h e  p a r t  o f  t h e  p u b l i c  has caused some r e - t h i n k i n g  
of o u r  waste d i sposa l  techniques. I n n o v a t i v e  processes have l e a d  t o  a number 
of new t rea tment  techniques which tend t o  produce v a l u a b l e  o rgan i c  resources 
f rom waste. One such no tab le  development has been , t h e  aera ted  s t a t i c  p i l e  
composting system developed by t h e  USDA a t  Be1 t s v i  1 l e ,  Mary1 and. 

Technology generated by B e l t s v i l l e  has been t h e  spr ingboard  f o r  numerous 
s a t e l l i t e  composting f a c i l i t i e s .  As a r e s u l t  o f  t h i s  ou t s tand ing  work, t he  
Nat iona l  Park Serv ice  gave se r i ous  c o n s i d e r a t i o n  t o  t r ea tmen t  of raw l i q u i d  
wastes v i a  t h e  s t a t i c  p i l e  system. 

Chesapeake and Ohio Canal Na t i ona l  H i s t o r i c a l  Park was faced  w i t h  a se r i ous  
waste d isposa l  problem i n  1975. Local  mun i c i pa l  t r ea tmen t  p l a n t s  c o u l d  no 
l onge r  accept  t he  C & 0 ' s  waste ma te r i a l s .  A l t e r n a t i v e  t rea tment  and waste 
hand l ing  techniques had t o  be considered. L i q u i d  waste, such as t h a t  gener- 
a ted  f rom t h e  s a n i t a r y  t o i l e t s  i s  a problem waste w i t h  which t o  deal .  I n  



genera l ,  mun ic ipa l  t rea tment  f a c i l i t i e s  do n o t  accep t  more t han  3% o f  t h e i r  
t o t a l  1 oading p o t e n t i a l s  as raw concent ra ted  waste; t h e r e f o r e ,  workable 
a l t e r n a t i v e s  had t o  be found and t h e  canal dec ided t o  mod i f y  t h e  s t a t i c  p i l e  
system t o  r e c e i v e  raw l i q u i d  waste as was common t o  t h e  park .  

I n  1975, an env i ronmenta l  assessment was processed and s i t e  p r e p a r a t i o n  
completed f o r  t h e  i n s t a l l a t i o n  of a s t a t i c  p i l e  compost ing system on pa rk  
lands near t h e  canal .  I n - J u n e ,  t h e  f i r s t  se tup  was a t tempted  w i t h  some 
rese rva t i ons .  By t h e  t h i r d  t r i a l ,  success was r e a l i z e d  and t h e  system proved, 
w i t h  some m o d i f i c a t i o n s ,  t o  be q u i t e  s u i t a b l e  f o r  l i q u i d  waste composting. 
Dur ing  1976 and 1977, success fu l  t r ea tmen t  o f  b o t h  s a n i t a r y  waste and a 
m i x t u r e  i n c l u d i n g  some septage was r e a l  i zed .  

The Environmental  P r o t e c t i o n  Agency (EPA), i n  1978, p rov ided  a research g r a n t  
t o  f u l l y  c h a r a c t e r i z e  t h e  composting process w i t h  r ega rd  t o  t r ea tmen t  o f  b o t h  
s a n i t a r y  waste and septage. 

L i t e r a t u r e  Review 

Composting of dewatered sewage s ludge has become a recogn ized  t r ea tmen t  
a1 t e r n a t i  ve (References, #1)  . General l y  dewatered s l  udge has been combi ned 
w i t h  wood ch ips ,  t ho rough l y  blended and composted by t h e  windrow o r  ae ra ted  
s t a t i c  p i l e  method. The method has been h i g h l y  adap tab le  t o  many d i f f e r i n g  
c l ima tes  and s i z e s  o f  ope ra t i ons  f rom r a t h e r  sma l l  communit ies such as Durham, 
New Hampshire, t o  much l a r g e r  metropol  i t a n  areas such as Ph i lade lph ia , '  
Pennsylvania,  and Washington, D.C. However, n o t  a1 1 o f  t h e  s ludge produced 
w i t h i n  these l o c a l i t i e s  i s  be ing  composted a t  p resen t ,  f u t u r e  p r o j e c t i o n s  a r e  
t o  compost most o r  a l l  o f  t h e  m a t e r i a l  produced. 

Treatment o f  raw 1 i q u i d  wastes such as s e p t i c  t ank  g rey  w a t e r  (septage)  o r  
concen t ra ted  s a n i t a r y  t o i l e t  wastes had t r a d i t i o n a l  l y  been a problem w i t h  
which t o  deal  f o r  t r a d i t i o n a l  t rea tment  p l a n t s .  Recent l y  success fu l  compost- 
i n g  f a c i l i t i e s  have become f u n c t i o n a l  i n  Washington s t a t e ,  Boston, 
Massachusettes area, t h e  U.S. Fo res t  Se rv i ce  i n  t h e  n o r t h e a s t e r n  U n i t e d  
S ta tes ,  and a long  t h e  Chesapeake and Ohio Canal Na t i ona l  H i s t o r i c a l  Park. 
Each system i s  somewhat un ique b u t  each achieves t h e  d e s i r e d  end p roduc t  o f  
compost . 
Perhaps t h e  i n i t i a l  composting f a c i l i t y  f o r  septage wastes was t h e  Lebo 
process (References, #9).  Dur ing  t h e  process, t h e  pumper t r u c k  d ischarges  
l i q u i d  waste i n t o  a r e c e i v i n g  tank  f r om which, t h e  waste i s  r e l eased  i n t o  t h e  
Lebo Aera to r .  The a e r a t o r  i s  a con i ca l  a e r a t o r  th rough  t h e  bo t tom o f  wh ich  
compressed a i r  i s  f o r c e d  produc ing a h e l i c a l  s w i r l i n g  mot ion  such t h a t  t h e  
waste undergoes a v i o l e n t  a e r a t i o n  f o r  about  15 minutes.  T h i s  a c t i o n  tends  t o  
reduce odors and e l i m i n a t e  l a r g e  clumps o f  waste p r i o r  t o  t r a n s f e r  t h rough  a 
"U" tube  and spray ing  on to  a bed o f  sawdust o r  wood shavings where thorough 
b lend ing  i s  achieved. The m i x t u r e  i s  t hen  t r a n s f e r r e d  t o  t h e  compost p i l e .  
A l t e r n a t i n g  l a y e r s  o f  septage-sawdust a r e  used u n t i l  a p i l e  h e i g h t  of 
2.5 - 3.0 m (8 - 10 f t )  i s  obta ined.  P i l e  c q n f i g u r a t i o n  i s  g e n e r a l l y  square 
w i t h  a f l a t  t o p  ma in ta ined  t o  p reven t  excess hea t  l o s s .  A compost ing p e r i o d  
t o  30 - 90 days i s  common f o r  t reatment .  



P i o  Lombardo, P.E. o f  Boston, Massachusetts, has u t i l i z e d  t h e  s t a t i c  aera ted  
p i l e  and a  manual t u r n i n g  method o f  composting w i t h  success i n  t h e  n o r t h e a s t  
U.S. (References #5 and #6). I n  1977, t h e  c l o s i n g  o f  a  mun i c i pa l  t r ea tmen t  
p l a n t  forced t h r e e  towns t o  seek a l t e r n a t i v e  septage waste t r ea tmen t  systems. 
The system used i s  descr ibed  i n  t h e  l i t e r a t u r e ,  a d d i t i o n a l  d e t a i l s  o f  l i q u i d  
waste composting w i l l  be d iscussed i n  t h i s  paper. However, i t  i s  s i g n i f i c a n t  
t o  no te  t h a t  M r .  Lombardo has achieved cons iderab le  success u s i n g  t h e  f o r c e d  
a e r a t i o n  method o f  composting. P i  1  o t  s t u d i e s  were so success fu l  t h a t  f und ing  
f o r  a  r eg iona l  septage composting f a c i l i t y  i s  be ing  pursued. 

U.S. Fores t  Serv ice  s c i e n t i s t s  i n  Durham, New Hampshire, have used severa l  
s e l  f-composting t o i l e t  systems w i t h i n  remote backcountry  s i t e s  (References #2, 
#3, and #4). However, h i g h  cos t s  o f  i n d i v i d u a l  u n i t s ,  necess i t a ted  a  s tudy  of 
a l t e r n a t i v e s .  A t  present ,  t h e  Fo res t  Serv ice  has developed and had cons ider -  
a b l e  success w i t h  i n d i v i d u a l  compost ing b i n s  f o r  s i n g l e  t o i l e t  f a c i l i t i e s .  
These p re fab r i ca ted  boxes a r e  e a s i l y  backpacked t o  remote areas and assembled. 
Bark ch ips  a re  c a r r i e d  t o  t h e  s i t e  p laced  w i t h i n  t h e  b i n .  L i q u i d  waste from 
i n d i v i d u a l  t o i l e t  systems i s  t r a n s f e r r e d  on to  t h e  ba rk  ch ips.  A hand b l e n d i n g  
of t h e  m ix tu re  and t h e  composting f u n c t i o n  i s  underway. Genera l l y ,  t h r e e  t o  
f ou r  weeks i s  r e q u i r e d  f o r  p rope r  t rea tment .  A e r a t i o n  o f  t h e  compost ing 
m i x t u r e  i s  enhanced by PVC p ipes  p laced  th rough t h e  b i n s  and compost ing 
m ix tu re .  Composts generated a r e  u t i l i z e d  o n - s i t e  t o  reduce human impact  t o  
h e a v i l y  used areas. 

Resu l ts  and D iscuss ion  

D e s c r i p t i o n  o f  s t a t i c  p i l e  composting techniques have been i l l u s t r a t e d  e l  se- 
where (References # I ,  #7, and #8). The system a t  t h e  canal has been developed 
u s i n g  leaves, sawdust, compost and wood ch ips  t o  absorb t h e  l i q u i d  f r a c t i o n  of 
t h e  waste and p rov ide  adequate p i l e  ae ra t i on .  Most r e c e n t l y ,  shredded paper 
from park o f f i c e s  has been s u c c e s s f u l l y  used as a  b u l k i n g  o rgan i c  m a t e r i a l .  
S a n i t a r y  waste averaged 2.5% s o l i d s  w h i l e  septage was about  1.7% s o l i d s .  The 
r a t i o  of b u l k i n g  o rgan ics  t o  waste i s :  2  p a r t s  woodchips : 2 p a r t s  sawdust : 
1 p a r t  compost f o r  3,785 1  i t e r s  (1,000 ga l  .) o f  waste (Tab le  1 ) .  T h i s  r a t i o  
may r e q u i r e  m o d i f i c a t i o n s  o f  b u l  k i n g  r a t i o s  due t o  c l  i m a t i c  c o n d i t i o n s  o r  
m a t e r i a l  a v a i l a b i l  i t i e s  w i t h i n  any geographic area. Other  s u b s t i t u t e  
m a t e r i a l s  cou ld  be e q u a l l y  e f f e c t i v e .  The t o p i c  o f  a1 t e r n a t i v e  b u l k i n g  
m a t e r i a l  i s  broad and r e q u i r e s  e x t e n s i v e  surveys o f  t h e  l o c a l  areas t o  eva lu -  
a t e  "waste" organics.  Many va r i ous  o rgan i c  m a t e r i a l s  may be q u i t e  f u n c t i o n a l  
w i t h i n  t h e  composting system. 

Raw wastes a re  h i g h l y  v a r i a b l e  w i t h  regard  t o  t h e i r  b i o l o g i c a l  and chemical  
con ten t  (Table 2 ) .  S a n i t a r y  t o i l e t  waste f rom a long  t h e  canal i s  p r i m a r i l y  
human excrement. As t o i l e t  f a c i l i t i e s  a re  pumped, a  recharge o f  18.9 l i t e r s  
(5  g a l l o n s )  o f  wa te r  and about 150 ml o f  a  d i s i n f e c t a n t - d e o d o r a n t  a r e  p laced  
i n  each h o l d i n g  tank. The d i s i n f e c t a n t  was a  zinc-based compound, and t h e  
s a n i t a r y  waste da ta  r e f l e c t s  t h i s  z i n c  load ing .  T h i s  m a t e r i a l  i s  be ing  phased 
o u t  and w i l l  e v e n t u a l l y  be rep laced  w i t h  formaldehyde. U.S. F o r e s t  Se rv i ce  
s c i e n t i s t s  have been successfu l  l y  u s i n g  formaldehyde f o r  seve ra l  years .  
Formaldehyde, due t o  i t s  chemical nature,  i s  comple te ly  b iodegradab le  w i t h i n  
t h e  composting system; a  d e f i n i t e  advantage ove r  t h e  p resen t  m a t e r i a l s .  



TABLE 1 

BULKING MATERIALS USED FOR SANITARY WASTE 

Waste M a t t r e s s  Woodchips Sawdust O ld  Compost B l  an k e t  
L i t e r s  (CU.  m. )  (CU.  m. )  (CU.  m . )  (CU.  m. )  (CU.  m. )  

FOR SEPTAGE WASTE 

Waste M a t t r e s s  Woodchi ps Sawdust O l d  Compost B lanket  
L i t e r s  (CU. m . )  (CU.  m . )  (CU.  m . )  (CU.  m . )  (CU.  m. ) 



TABLE 2 

RAW WASTE DATA 

Sani tary  

Range 

Element Max M i  n Mean* 

Col i fo rm,  MPNIg. 2,400 .O 39 .O 827 .O 

To ta l  Col i forms,  
MPN/g . 2,400.0 3.0 814.0 

Salmonel l a ,  
+ o r  - neg. neg . neg. 

To ta l  Sol i ds ,  
% 2.8 2.1 2.5 

T0t:Vol. 

Sol ids,  % 2.0 0.9 1.3 

BOD mg.11. 14,000 .O 5,000.0 9,666.7 

COD mg.11. 35,000.0 29,000.0 32,666.7 

PH 8.0 7.7 8.0 
Soluble Sal ts ,  
PPm 3,340.0 3,240.0 3,297.0 
Phosphorus, 
P Pm 6,190.0 3,329.0 4,493.0 
Potassium, 
P Pm 3,911.0 2,965.0 3,312.0 

Zn, ppm** 757.0 173.0 407 .O 

Septage 

Range 

Max M i  n 

11,000.0 3.0 

neg . neg. 

Mean* 

3,748.0 

neg. 

* These data points  represent means c o l l e c t e d  across th ree  composting r e p l i c a t i o n s .  

** A z i nc  based d i s i n f e c t a n t  deodorant has been used i n  t h e  t o i l e t  systems. 



Septage waste i s  cons iderab ly  more v a r i a b l e  than  s a n i t a r y  waste, due t o  i t s  
o r i g i n .  Household waste con ta ins  t r a c e s  o f  compounds n o t  found i n  human waste 
alone. Septage waste c o l l e c t e d  f r om d i f f e r e n t  households v a r y  due t o  t h e  
c leansers  and o t h e r  household chemicals used. Sep t i c  tanks  a r e  pumped a t  
i r r e g u l a r  f requencies;  t he re fo re ,  septage may have cons ide rab le  t i m e  t o  
chemical l y  r e a c t  under anerobic  cond i t i ons .  

Septage was d e l i v e r e d  t o  t he  compost s i t e  i n  a  tank  t r u c k  and t w i n  compost 
p i l e s  erected; one us ing  s a n i t a r y  waste, t h e  o t h e r  u s i n g  septage. The o n l y  
requi rement  p laced upon t h e  septage h a u l e r  was t o  d e l i v e r  o n l y  household 
wastes. Data v a r i a t i o n s  noted cou ld  be due t o  t h e  septage f r om one o r  more 
s e p t i c  tanks. 

To eva lua te  the  breakdown o f  t h e  compost, p e r i o d i c  m o n i t o r i n g  o f  b o t h  compost- 
i n g  products  was conducted by w i thdrawing  samples f r o m  t h e  p i l e  u s i n g  a  
s t e r i l i z e d  auger and access p ipes  p laced  w i t h i n  t he  compost p i l e  on t h e  day i t  
was erected.  Access p ipes  p r o j e c t e d  t o  t h e  o u t e r  l e v e l  o f  t h e  compost m i x t u r e  
and were capped. B lanke t  o rgan ics  were p laced  ove r  t h e  e n t i r e  p i l e  and 
covered t h e  capped p ipes.  A t  t h e  end o f  t h e  p ipes,  an eng inee r ' s  f l a g  was 
used t o  p r o j e c t  through t h e  b l a n k e t  f o r  easy l o c a t i o n  on sampl ing dates. 
Compost samples were withdrawn a t  i n t e r v a l s  o f  one, two, t h ree ,  and f o u r  weeks 
a f t e r  t h e  p i l e  e r e c t i o n  da te  f o r  l a b o r a t o r y  c h a r a c t e r i z a t i o n .  M i c r o b i o l o g i c a l  
da ta  f o r  t h i s  composting p r o j e c t  i s  presented i n  a  l a t e r  paper  o f  t h i s  
sec t i on .  

Data f o r  the  a l t e r a t i o n  o f  compost pH w i t h  t ime  i s  presented i n  F igures  1 and 
2. The pH values o f  t h e  raw ,wastes were g e n e r a l l y  q u i t e  h i g h  and tended t o  
drop of f  w i t h  composting t ime. Ana l ys i s  o f  va r iance  t e s t  f o r  t h e  change i n  
t h e  pH w i t h  t ime  was s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  0.01 l e v e l  f o r  s a n i t a r y  
compost, b u t  n o t  s i g n i f i c a n t  f o r  septage compost, t he  r e s p e c t i v e  c o r r e l a t i o n  
c o e f f i c i e n t s  f o r  pH a l t e r a t i o n s  w i t h  compost t ime  a r e  r = -0.95 and r = -0.85 
i n d i c a t i n g  good c o r r e l a t i o n .  F i n a l  pH o f  6.8 f o r  s a n i t a r y  compost and 6.9 f o r  
septage compost a re  f a i - r l y  t y p i c a l  o f  composted products .  The pH va lues  f o r  
composted m a t e r i a l s  w i l l  va ry  b u t  g e n e r a l l y  average 6.8. A  va lue  i n  t h i s  
range i s  q u i t e  d e s i r a b l e  f o r  use i n  s o i l  m o d i f i c a t i o n  work; b o t h  f o r  pH 
b u f f e r i n g  and enhanced c h e l a t i n g  o f  heavy meta ls  which may. be p resen t .  

Phosphorous l e v e l s  w i t h i n  t he  composted p roduc ts  were q u i t e  l ow  (Tab le  3) .  
S a n i t a r y  compost averaged 0.29% and s e p t i c  compost 0.25% phosphorous. 
Potassium l e v e l s  a r e  s i m i l a r  t o  phosphorous l e v e l s  (Tab le  4 )  f o r  b o t h  s a n i t a r y  
and septage composts, o r  0.27% and 0.21% r e s p e c t i v e l y .  

So lub le  s a l t  con ten ts  were determined d u r i n g  composting and f o r  t h e  compost 
p roduc t  (Table 5 ) .  Th i s  de te rm ina t i on  was conducted t o  p r o v i d e  a  barometer 
f o r  f i n a l  p roduc t  s u i t a b i l i t y  f o r  use around vege ta t ion .  S a l t  con ten t s  f o r  
s a n i t a r y  waste appeared t o  be e l eva ted  by about a  f a c t o r  o f  two above septage 
compost. Analyses o f  va r iance  f o r  s a n i t a r y  compost d i d  n o t  d e t e c t  any s i g n i f -  
icance w i t h  composting t ime. However, analyses o f  va r i ance  t e s t s  f o r  septage 
compost w i t h  t ime  was s i g n i f i c a n t  w i t h  t ime. SNK mean s e p a r a t i o n  t e s t s  d i d  
n o t  i n d i c a t e  any d i f f e r e n c e  between mean s a l t  con ten ts .  S a n i t a r y  waste 
compost had a  s o l u b l e  s a l t  con ten t  o f  1,598 ppm w h i l e  t h e  septage compost 
con ten t  was 880 ppm. Contents i n  t h i s  range c o u l d  cause some problem f o r  
s a l  t - s e n s i  t i v e  p l a n t s  un less  p rope r  b l e n d i n g  s o i l  m a t e r i a l s  i s  p r a c t i c e d .  
Compost s o l u b l e  s a l t  l e v e l s  a r e  c h a r a c t e r i s t i c a l l y  h i g h  i n  f r e s h  compost b u t  
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TABLE 3 

PHOSPHOROUS ALTERATION WITH SAMPLING TIME 
PPm 

S a n i t a r y  Septage 

Sampl i ng Range Range 
I n t e r v a l  Max M i  n X Max M i  n - - - - X 

1 week 3,328 1,994 2,769.5 NS 3,228 1,557 2,247.3 NS 

2 weeks 3,261 2,138 2,712.6 NS 3,193 1,609 2,245.4 NS 

3 weeks 2,725 3,008 2,631.1 NS 3,067 1,732 2,231.4 NS 

4 weeks 3,495 2,173 2,857.8 NS 2,842 1,857 2,224.2 NS 

NS = N o n s i g n i f i c a n t  a n a l y s i s  o f .  var iance. 

TABLE 4 

POTASSIUM ALTERATION WITH SAMPLING TIME 
P Pm 

S a n i t a r y  Septage 

Sampl i ng Range Range 

I n t e r v a l  Max M i  n X Max M i  n X - - 
1 week 2,894 1,637 2,18O**b 2,792.0 985.0 1,644.8 NS a 

2 weeks 7,565 1,380 3,114**ab 7,019.0 1,024.0 2,370.8 NS a . . 

3 weeks 3,854 1,364 2,359**b 2,745.0 1,367.0 2,102.4 NS a 
. , 

4 weeks 5,275 2,632 3,797**a 3,987.0 1,150.0 2,214.8 NS a 

** - Ana l ys i s  o f  va r i ance  s i g n i f i c a n t  . a t  t h e  .0.01 l e v e l .  

- L e t t e r s  w i t h i n  t h e  mean column which a r e  t h e  same were n o t  s t a t i s t i c a l l y  d i f f e r -  
e n t  by Student, Newman, Keul t e s t  a t  t h e  0.05 l e v e l .  

NS - N o n s i g n i f i c a n t  a n a l y s i s  o f  var iance. 



TABLE 5 

SOLUBLE SALT ALTERATION WITH COMPOSTING TIME 

San i ta ry  Septage 

Sampl i ng Range Range 

I n t e r v a l  Max Min X Max Min - - - - X 

1 week 2,200 850 1,261 NS 920 560 727.5**a 

2 weeks 2,700 700 1,592 NS 1,200 500 791.7**a 

3 weeks 1,540 820 1,433 NS 1,200 500 702.5**a 

4 weeks 2,450 800 1,346 NS 1,400 580 800.8**a 

NS - Nons ign i f i can t  ana l ys i s  o f  var iance. 

** - Ana lys is  o f  var iance,  s i g n i f i c a n t  a t  t h e  0.01 l e v e l .  

a - L e t t e r s  w i t h i n  t h e  mean column which a re  t h e  same were n o t  
s t a t i s t i c a l l y  d i f f e r e n t  by Student, Newman, Keul t e s t  a t  t h e  0.05 
l e v e l .  

TABLE 6 

TOTAL KJELDAHL NITROGEN ALTERNATION WITH COMPOSTING TIME 
PPm 

San i ta ry  Septage 

Sampl i ng Range Range 

I n t e r v a l  Max M i  n X Max M i  n X 

1 week 9,100 5,060 6,583 NS 7,900 4,120 5,861NS 

2 weeks 9,680 6,030 7,782 NS 7,750 3,700 5,371NS 

3 weeks 12,820 500 8,143 NS 13,750 4,220 6,471 NS 

4 weeks 9,730 5,510 7,708 NS 7,140 3,220 5,274NS 

Raw Waste 186,400 142,700 160,130 22,960 6,720 13,293 

Compost 23,580 6,400 11,021 11,640 5,030 6,939 

NS - N o n s i g n i f i c a n t  ana l ys i s  o f  var iance. 



w i l l  genera l l y  be reduced w i t h  s t o c k p i l i n g  t ime y i e l d i n g  a  more s t a b l e  
product.  

To ta l  K je ldah l  n i t rogen  (TKN) l e v e l s  were q u i t e  h igh  f o r  s a n i t a r y  waste and 
r a t h e r  low f o r  septage: s a n i t a r y  - 16.0% vs 1.3% f o r  septage (Table 6) .  
Presumably t h i s  d i f f e r e n c e  i s  due t o  the  r e l a t i v e  exposure t imes t o  anerobic 
breakdown. I n i t i a l  h igh  TKN l e v e l s  a re  important  w i t h  regard t o  t h e  amount o f  
h igh  carbon bu l k ing  mater ia l  used. These n i t r o g e n  l e v e l s  should prov ide  an 
adequate n i t rogen  source f o r  m ic rob ia l  a c t i v i t y  w i t h i n  t h e  compost p i l e s ,  
p a r t i c u l a r l y  the  s a n i t a r y  waste. Analys is  of var iance f o r  bo th  composting 
ma te r ia l s  i nd i ca ted  no s i g n i f i c a n t  change w i t h  composting t ime. 

Favorable m ic rob ia l  a c t i v i t y  i s  i n d i c a t e d  by the  n i  t r a t e - n i  tri t e  -- ammonia 
curves (F igures 3  and 4 ) .  Analys is  o f  var iance t e s t s  d i d  n o t  d e t e c t  any 
s ign i f i cance a t  the  0.01 l e v e l  f o r  e i t h e r  o f  these data arrays.  However, 
these data do i 11 u s t r a t e  t h a t  m ic rob ia l  n i t r o g e n  t rans format ions  were occur- 
r i n g  w i t h i n  the composting mixture.  

Calculated c o r r e l a t i o n  c o e f f i c i e n t s  f o r  s a n i t a r y  compost ammonium a l t e r a t i o n s  
was a  r a t h e r  h igh  r = -0.76 w h i l e  t he  n i t r a t e - n i t r i t e  n i t r o g e n  c o r r e l a t i o n  was 
a  very low r = -0.11. This  l a t t e r  c o e f f i c i e n t  r e f l e c t s  two data p o i n t s  which 
a r b i t r a r i l y  appear t o  be q u i t e  e leva ted - 107 ppm and 32 ppm; the  range f o r  
the  remaining ten  observat ions was 1.03 ppm t o  3.72 ppm. Due t o  t h e  r a p i d i t y  
of n i t rogen  a1 t e r a t i o n  w i t h i n  the  compost medium, d u p l i c a t e  suspect 
observat ions were unable t o  be performed. However, should these suspect 
observa t ions  be de le ted  and/or presumed t o  f a l l  w i t h i n  t h e  observed da ta  
range, t he  r e s u l t i n g  c o r r e l a t i o n  c o e f f i c i e n t  i s  c a l c u l a t e d  t o  be r = 0.88. 

A comparison o f  F igure 3  and 4 r e f l e c t s  an apparent d i f f e r e n c e  between the  
n i t r o g e n  forms present w i t h i n  the  two raw waste ma te r ia l s ,  perhaps due t o  
t h e i r  l eng th  o f  exposure t o  anaerobic degradat ion. W i t h i n  t h e  composting 
medium, the ammonium and n i t r a t e - n i t r i t e  curves f o r  bo th  m a t e r i a l s  a re  t h e  
reverse o f  one another. Presumably w i t h i n  the  raw waste ma te r ia l s ,  ammonium 
l e v e l s  a re  h igh  and n i t r a t e - n i t r i t e  n i t r o g e n  l e v e l s  a r e  low f o r  s a n i t a r y  
waste; t he  reverse i s  apparent ly  t r u e  f o r  septage due t o  i t s  s to rage t ime  
under anaerobic cond i t ions .  

Analyses o f  the heavy metal l e v e l s  w i t h i n  the  raw wastes were h i g h e r  than the  
l e v e l s  found w i t h i n  the  compost product  w i t h  the  except ion o f  n i c k e l  and l e a d  
i n  s a n i t a r y  compost and n i cke l  i n  s e p t i c  compost (Table 7 ) .  Cadmium l e v e l s  
were apparent ly  h igher  b u t  these d i f f e r e n c e s  could be due t o  background 
in te r fe rence.  Wastes c o l l e c t e d  from s a n i t a r y  t o i l e t s  conta ined lower  metal 
l e v e l s  than septage probably due t o  t h e  d i f f e r i n g  sources o f  t h e  wastes. 
San i ta ry  waste metal loadings were due p r i n c i p a l l y  t o  t he  human c o n t r i b u t i o n ;  
w i t h  the  except ion o f  z inc ,  a  p o r t i o n  o f  which was added as an i n g r e d i e n t  of 
t he  d is infectant-deodorant .  Conversely, septage wastes a re  ' c h a r a c t e r i s t i c  of 
di f ferences experienced due t o  household 1  oadings. 

U l t ima te  use o f  e i t h e r  compost product  poses l i t t l e  t h r e a t  t o  environmental 
concerns when p rope r l y  mixed w i t h  s o i l s  o f  t he  proper  pH, c a t i o n  exchange 
capac i t ies ,  and organic mat te r  contents. Composts generated f rom Park Serv ice  
s i t e s  s i m i l i a r  t o  the  canal I s ,  w i l l  be u t i l i z e d  on r e c r e a t i o n a l  lands, phys i -  
c a l l y  d is tu rbed o r  a l t e r e d  landscapes and o the r  non-food cha in  1  inked l and  
areas. S i m i l a r i l y ,  l a r g e  areas o f  l and  w i t h i n  the  Serv ice cou ld  b e n e f i t  f rom 
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TABLE 7 

HEAVY METAL ANALYSES FOR SANITARY AND SEPTIC COMPOSTS 
P Pm 

San i t a r y  Septage 

Range Range 

Metal  Max M i  n X Max Mi n - - - - X 

C d 3.2 2.8 3.0 3.2 1.1 2.5 



a p p l i c a t i o n s  o f  these composted m a t e r i a l s  and re t rea tmen t  and/or metal  load-  
i ngs  o f  any s i n g l e  s i t e  would be uncommon. 

Table 8 p resen ts  t h e  comparat ive da ta  f o r  b o t h  compost products .  The pH 
l e v e l s  o f  t h e  products  seems t o  i n d i c a t e  t h a t  these p roduc ts  would be d e s i r -  
ab le  o rgan i c  s o i l  amendments f o r  most s o i l  r enova t i on  p r o j e c t s .  So lub le  s a l t  
con ten ts  . i n d i c a t e  t h a t  s t o c k p i l i n g  o f  t h e  p roduc ts  would be d e s i r a b l e  p r i o r  t o  
any p roduc t  u t i l i z a t i o n .  S t o c k p i l i n g  would p rov ide  f o r  some l e a c h i n g  o f  s a l t s  
o u t  o f  t h e  compost and a s s i s t  aga ins t  any r e s u l t a n t  damage t o  s a l t - s e n s i t i v e  
p l a n t s  when t h e  p roduc t  i s  u t i l i z e d .  

Experience has i n d i c a t e d  t h a t  a  s t o c k p i l e  t ime  o f  6 - 12 months i s  d e s i r a b l e .  
S t o c k p i l i n g  would reduce chances f o r  re -con tamina t ion  o f  t h e  " s t e r i l e "  compost 
p roduc t  d u r i n g  t h e  t e a r i n g  down o f  t h e  compost p i l e .  USDA has no ted  t h a t  t h i s  
regrowth of b a c t e r i a  c o u l d  be a  problem due t o  t h e  m i x i n g  o f  b l a n k e t  m a t e r i a l s  
w i t h  t h e  compost. A  s t o c k p i l i n g  p e r i o d  a l l ows  a  temperature b u i l d  up i n t o  t h e  
thermal range which can cause a  r e d u c t i o n  i n  any b a c t e r i a l  regrowth.  Work a t  
t h e  canal d i d  n o t  i n d i c a t e  t h a t  t h i s  was a  problem, however. 

Complete a n a l y s i s  has been made o f  t h e  cos t s  t o . t r e a t  t h e  waste produced a long  
t h e  C & 0 Canal. .Waste t rea tment  f o r  t h i s  area d u r i n g  t h e  1978 season c o s t  
t h e  park  approx imate ly  $. 13 / l  i t r e  ($0.498/gal); t h i s  f i g u r e  exc ludes a va lue  
f o r  t h e  f i n a l  composted p roduc t  which i n  t h e  r e g i o n a l  area s e l l s  . f o r  about  $10 
- $ 1 5 1 ~ ~  yd. When t h e  va lue  o f  t h e  p roduc t  i s  o f f s e t  a g a i n s t  t r ea tmen t  cos ts ,  
t h e  c o s t  p e r  g a l l o n  than  becomes about $0.13. These cos t s  appear q u i t e  h igh.  
However, when cons ide ra t i on  i s  g i ven  t o  o t h e r  a v a i l a b l e  a1 t e r n a t i v e s  and t h e i r  
r e s p e c t i v e  c o s t  f o r  t e r t i a r y  t reatment ,  these cos t s  a r e  much more reasonable.  
The r e a l  b e n e f i t  i s  t h a t  wastes e f f e c t i v e l y  r e c e i v e  t e r t i a r y  t r ea tmen t  w i t h  
v i r t u a l  l y  no env i ronmenta l  damage and a  resource i s  generated. 

Conclusion 

Aerated s t a t i c  p i l e  composting techniques can be success fu l l y  a l t e red  t o  
thorough ly  t r e a t  l i q u i d  human wastes. Several  a l t e r n a t i v e  processes have been 
c i t e d .  S t a t i c  composting o f f e r s  a  workable c o s t  e f f e c t i v e  a l t e r n a t i v e  f o r  
s i t e s  remote f r om t r a d i t i o n a l  t rea tment  f a c i l i t i e s ,  f o r  s i t e s  wh ich  have 
severe ly  l i m i t i n g  s o i l  systems f o r  l each  f i e l d s ,  o r  areas which may n o t  have 
funds t o  develop a  s o p h i s t i c a t e d  t rea tment  p l a n t  and sewer p i p e  system such as 
t h e  under developed coun t r i es .  

Waste can be t r e a t e d  u s u a l l y  w i t h i n  a  t h r e e  t o  f o u r  week per iod ;  t h e  system i s  
h i g h l y  adaptable f o r  t rea tment  o f  l a r g e  o r  smal l  volumes o f  waste; on s i t e  
h o l d i n g  tanks can y i e l d  a  more e f f i c i e n t l y  o p e r a t i n g  system; many, many 
d i f f e r e n t  absorbant o rgan i c  m a t e r i a l s  may be used as a l t e r n a t i v e  b u l k i n g  
agents; compost p roduc ts  a re  n e a r l y  s t e r i l e  o rgan i c  m a t e r i a l s  which p r o v i d e  
t h e  s i t e  manager w i t h  a  va luab le  s o i l  c o n d i t i o n e r  which can be used t o  reduce 
t h e  human impact on h e a v i l y  v i s i t e d  s i t e s ;  and v e r y  l i t t l e  energy and manpower 
a r e  requ i red .  t o  operate t h e  o n s i t e  a c t i v i t i e s .  I f  necessary, s o l a r ,  w ind  o r  
some o t h e r  n a t u r a l  s o u r c e  can be used t o  charge s to rage  b a t t e r i e s  wh ich  i n  
t u r n  p rov ide  power f o r  t h e  ope ra t i on  o f  t h e  o n - s i t e  b lower  system. A l though 
cos t s  appear t o  be q u i t e  h i g h  pe r  u n i t  volume o f  waste, these  c o s t s  can be 
s i g n i f i c a n t l y  reduced by i nc reas ing  t h e  volumes o f  waste t r e a t e d  and a1 t e r i n g  
some management p a t t e r n s  f o r  any s i t e .  



TABLE 8 

COMPARATIVE COMPOST DATA 
P Pm 

Sani tary  Septage 

Range Range 

Element Max M i  n Mean Max Min Mean 

Col i form,  
MPN/g 3.00 3.00 3.00 3.00 3.00 3.00 

Fecal Col i form,  
MPNIg 3.00 3.00 3.00 3.00 3.00 3.00 

Salmonella neg . neg . neg . neg . neg . neg. 

To ta l  Sol ids ,  
% 

To ta l  V o l a t i l e  
Sol ids,  % 

Soluble Sa l t s ,  
PPm 

Phosphorous, 
P Pm 

Potassium, 
P Pm 
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Appendix C 

C a l i f o r n i a  Regional  Water Qua l i t y  C o n t r o l  Board 
North Coast Region 

ORDER NO. 81-25 

WASTE DISCHARGE REQUIREMEmS 

f o r  

U.S.D-I. REDWOOD NATIONAL PARK 
WOLF CREEK CONPOST FACILITY 

Humboldt County 

The C a l i f o r n i a  Regional  Water Q u a l i t y  Con t ro l  Board, North Coast  Region,  f i n d s  
t h a t :  

1. The U.S.D.I., Redwood Na t iona l  Pa rk  ( h e r e a f t e r  t h e  d i s c h a r g e r )  subin i t ted  
a  c o q l e t e  r e p o r t  of was t e  d i scha rge  da ted  Janua ry  9, 1981, d e s c r i b i n g  
a  s t a t i c  p i l e  composting f a c i l i t y  a t  t h e  Wolf Creek ya rd  l o c a t e d  i n  
Sec t ion  10, Tl lN,  RlE, KB & M a s  shown on Attachment A i n c o r p o r a t e d  
he re in .  

2. The proposed f a c i l i t y  w i l l  u t i l i z e  a fo rced  a i r / s ta t ic  p i l e  sys t em t o  
provide  t h e r s o p h y l i c  coupos t ing  of chemical  t o i l e t  was t e ,  s e p t a g e ,  and 
hold ing  tank  \caste  w i t h  sawdust,  wood,chips,  and shredded o f f i c e  pa?er .  
The' f i x i s h e d  product  w i l l  be  used a s  a  s o i l  emendnent -in t h e  P a r k ' s  water -  
shed r e 3 a b i l i t a t i o n  prog_ram on l a n d s  t r i b u t a r y  t o  Red:;cod Creek a s  s p e c i f i e d  
he re in .  lv'aste v o l m e s  a r e  e s t ima ted  a t  l e s s  t han  23,003 g a l l o n s  p e r  y e a r  
r e q u i r i o g  l e s s  than  10  a c r e s  pe r  y e a r  f o r  d i s p o s a l .  

3. Themophyl ic  conpos t ing  i s  an  e f f e c t i v e  means of d i s i n f e c t i n g  sewage 
s ludge  =d s i m i l a r  was tes .  The p o s s i b i l i t y  of l i m i t e d  pathogen s u r v i v a l  
n e c e s s i t a t e s  r e s t r i c t e d  u s e  of t h e  f i n i s h e d  compost. Use of f i n i s h e d  
conpost  as s p e c i f i e d  h e r e i n  e f f e c t i v e l y  p r e v e n t s  t h e  d i s c h a r g e  of  
compost t o  s u r f a c e  wa te r s  and a s s o c i a t e d  p u b l i c  h e a l t h  p r o b l e m .  

4 .  The Regional  Board adopted t h e  Water Qua l i t y  C o n t r o l  P l a n  f o r  t h e  
Korth Coastal  Basin on March 20, 1975, and mended the Plan on Xarch 2 5 ,  
1976. The P lan  c o n t a i n s  wa te r  q u a l i t y  o b j e c t i v e s  f o r  Redwood Creek. 

5 .  A s  cn-merated i n  t h e  Water Qua l i t y  Cont ro l  P l an ,  b e n e f i c i a l  u s e s  of 
Redwood Creek and i t s  t r i b u t a r i e s  inc lude :  

a. municipal ,  a g r i c u l t u r a l ,  and i n d u s t r i a l  w a t e r  supp ly  
b .  groundrcater recharge  
c. wa te r  c o n t a c t  and non-water c o n t a c t  r e c r e a t i o n  
d.  warm and cold  f r e shwa te r  h a b i t a t  

e. wildlife h a b i t a t  
f .  p r e s e r v a t i o n  of r a r e  and endangered s p e c i e s  
g. f i s h  migra t ion  and spawning 
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6 .  The Board has  n o t i f i e d  t h e  d i s c h a r g e r  and i n t e r e s t e d  a g e n c i e s  and 
persons  of i t s  i n t e n t  t o  p r e s c r i b e  Waste Discharge  R e q u i r e ~ e n t s  f o r  
t h e  proposed d i scha rge  and has  provided  them w i t h  an o p p o r t u n i t y  
f o r  a  p u b l i c  h e a r i n g  and an oppor tun i ty  t o  su5mi.t t h e i r  w r i t t e n  
views and recommendations. . .  . 

7.  The Board, i n  a p u b l i c  meet ing,  heard  and cons ide red  a l l  c o m e n t s  
p e r t a i n i n g  t o  t h e  d i scha rge .  

8. Pursuant  t o  t h e  Na t iona l  Environmental P r o t e c t i o n  Act ,  a P i n d i n g  of  
No S i g n i f i c a n t  Impact was prepared and f i l e d  on September 1 2 ,  1980. 
The Regional  Board f i n d s  t h a t  t h i s  p r o j e c t  w i l l  n o t  have  a d v e r s e  
e f f e c t s  on wa te r  q u a l i t y  i f  conducted i n  conformance w i t h  t h e  t e r n s  
of t h i s  o rde r .  

9. A l l  was te  t r ea tmen t  and d i s p o s a l  f a c i l i t i e s  s h a l l  b e  i n s t a l l e d  i n  
accordace w i t h  p l a n s  and s p e c i f i c a t i o n s  submi t t ed  t o  and approved by 
t h e  Execut ive  O f f i c e r .  

THEREFORE, I T  IS HEREBY ORDERED t h a t  t h e  d i s c h a r g e r  s h a l l  comply w i t h  t h e  fo l lowing:  

1. No f i n i s h e d  compost m a t e r i a l  s h a l l  b e  a p p l i e d  t o  l and  m l e s s  mon i to r ing  
rec;rjs i n d i c a t e  t h a t  tempera tures  i n  exces s  of  55OC were  n a i n t a i n e d  
f c r  2 pe r iod  of f i v e  days.  

2. Thz f i n i s h e d  compost m a t e r i a l  s h a l l  be  s t a b i l i z e d  f o r  a  p e r i o d  of  a t  
l e a s t  six nonths  a f t e r  a c t i v e  composting and b e f o r e  i t  i s  a p p l i e d  t o  
l a d .  

3 .  All s t o r a g e ,  mixing, and conpost ing of w a s t e s  s h a l l  b e  per formed on 
impemeable  s u r f a c e s  t o  c o l l e c t  and p reven t  t h e  d i s c h a r g e  o f  any  
l e a c h a t e .  A l l  f i n i s h e d  product  and was te  s t o r a g e  f a c i l i t i e s  s h a l l  b e  
covered t o  p reven t  t h e  c r e a t i o n  of l e a c h a t e .  

4 .  A l l  a c t i v e  composting and mixing f a c i l i t i e s  as w e l l  a s  f i n i s h e d  product  
and raw m a t e r i a l s  s t o r a g e  f a c i l i t i e s  s h a l l  b e  p r o t e c t e d  from storm- 
water  f lows from r a i n f a l l  even t s  having  a  25 y e a r  f requency .  

5. No uncovered composting o p e r a t i o n s  s h a l l  b e  performed d u r i n g  t h e  p z r i o d  
from October 1st u n t i l  t h e  fo l lowing  May 1st. 

6 .  An o p e r a t i o n  and maintenance manual f o r  t h e  proposed c o g p o s t i n g  
o p e r a t i o n  s h a l l  be  submi t ted  t o  and approved by t h e  E x e c u t i v e  O f f i c e r  
p r i o r  t o  s t a r t i n g  composting ope ra t ions .  
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7. L v l d  a p p l i c a t i o n  of f i n i s h e d  conpost  s h a l l  be  con f ined  t o  s i t z s  a p p r o v ~ d  
by t h e  Execut ive  O f f i c e r  as meet ing t h e . f o l l o t i i n g  c r i t e r i a :  

a. There s h a l l  be  no l a n d  a p p l i c a t i o n  of conpost  t o  l a n d  n o t  c o n t r o l l e d  
by t h e  d i scha rge r .  

b. There s h a l l  be  no land  a p p l i c a t i o n  of c o ~ p o s t  i n  a r e a s  w:lsre  s l o p e  
s t e e p n e s s  exceeds 10 p e r c e n t ,  i n  a r e a s  \ ~ h e r e . s p r i n g s  o r  a a r s h y  
cond i t i ons  a r e  known t o  e x i s t ,  n o r  i n  a r e a s  prone  t o  g u l l y  e r o s i m  
o r  s o i l  m a s s  movement. 

c.  There s h a l l  be no l and  a p p l i c a t i o n  of compost i n  a r e s  u>ere less 
than  a 100 f o o t  b u f f e r  zone of h e a l t h y  v e g e t a t i o n  e x i s t s  3 e t u e e n  
t h e  compost and any s u r f a c e  w a t e r s  o r  e p h e s e r a l  d r a i n a g e s .  

d. There s h a l l  b e  no l and  a p p l i c a t i o n  of compost i n  a r e a s  wbzre access 
by t h e  p u b l i c  is n o t  c o n t r o l l e d  by t h e  d i s c h a r g e r  t o  p r e v e n t  p u b l i c  
con tac t .  

8. A l l  f i n i s h e d  compost s h a l l  b e  worked i n t o  t h e  s o i l  i n  a mzlliler s u b j e c t  
t o  t h e  app rova l  of t h e  Execut ive  O f f i c e r .  A l l  a r e a s  which r e c e i v e  
c o q o s t  s h a l l  b e  seeded, s t a b i l i z e d ,  and p r o t e c t e d  from e r o s i o n  and  
wzshcnc p r i o r  t o  October 1st of each  y e a r  and s u b j e c t  t o  t h e  2 2 p r o v a l  
of t h e  Executive O f f i c e r .  

9. The S s c h a r g e  of f i ~ ? i s h e d  coapos t ,  raw m a t e r i a l s ,  o r  was t e s  t o  s u r f a c e  
wzters i s  p r o h i b i t e d .  

1. A l l  x a s t e  t r ea tmen t  and d i s p o s a l  f a c i l i t i e s  s h a l l  b e  i n s t a l l e d  a c c o r d i n g  
t o  a p p l i c a b l e  ord inances  of t h e  Hunboldt County Hea l th  Depa r t zen t ,  

2.  The d i s c h a r g e r  s h a l l  comply w i t h  t h e  ZIonitoring and Repor t ing  P r o g r a a  
No. 81-25 and Contingency P lann ing  and N o t i f i c a t i o n  R e q u i r e m a t s  No. 

74-I51 and any a o d i f i c a t i o n s  t o  t h i s  document as specified by the 
Execut ive  O f f i c e r .  Such document i s  a t t a c h e d  t o  t h i s  o r d e r  u d  i n c o r p o r -  
a t e d  h e r e i n .  

3. Nei the r  t h e  t r ea tmen t  nor  d i s p o s a l  of was tes  s h a l l  cause  a p o l l u t i o n  o r  
nu i sance  a s  de f ined  i n  Sec t ion  13050 of t h e  C a l i f o r n i a  Water Code. 

4. T h i s  Board r e q u i r e s  t h e  d i s c h a r g e r  t o  f i l e  a  r e p o r t  of was t e  d i s c h a r g e  
a t  l e a s t  120 days be fo re  making any m a t e r i a l  change o r  proposed change 
i n  t h e  c h a r a c t e r ,  l o c a t i o n  o r  volume of t h e  d i scha rge .  

5. I n  the event t h e  d ischarger  is unable t o  cooply with any of t 5 a  conditions 
of t h i s  o r d e r  due to :  
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a. breakdown of waste  t r ea tmen t  equipment; 
b .  a c c i d e n t s  caused by h m a n  e r r o r  o r  neg l igence ;  o r  
c. o t h e r  causes ,  such as a c t s  of n a t u r e ;  

t h e  d i s c h a r g e r  s h a l l  n o t i f y  t h e  Execut ive  O f f i c e r  by t e l ephone  as soon  
as he  o r  h i s  agen t s  have knowledge of t h e  i n c i d e n t  andoconf i rm t h i s  
n o t i f i c a t i o n  i n  w r i t i n g  w i t h i n  two weeks of t h e  t e l ephone  n o t i f i c a t i o n .  
The w r i t t e n  n o t i f i c a t i o n  s h a l l  i n c l u d e  p e r t i n e n t  i n f o m a t i o n  e x p l a i n i n g  
reasons  f o r  t h e  noncompliance and s h a l l  i n d i c a t e  what s t e p s  a r e  b e i n g  
t aken  t o  p reven t  t h e  problem from r e c u r r i n g .  

6. The discharger s h a l l  permit  t h e  Regional  Board: 

a. e n t r y  upon p r e n i s e s  i n  which an  e f f l u e n t  s o u r c e  i s  l o c a t e d  o r  i n  
xihich any r equ i r ed  r eco rds  are k e p t ;  

b. acces s  t o  copy any r eco rds  r e q u i r e d  t o  b e  k e p t  under  terms and 
c o n d i t i o n s  of t h i s  o rde r ;  

c. i n s p e c t i o n  of monitor ing equipment o r  r e c o r d s ;  and 
d .  s a p l i n g  of any d ischarge .  

7. The d i s c 5 a r g e r  s h a l l  main ta in  i n  good working o r d e r  and o p e r a t e  as 
efficls~tly as possible any facility or control system in~talled by 
t h e  d t s t i a r g e r  t o  achieve  co rp l i ance  w i t h  t h e  w a s t e  d i s c h a r g e  r zqu i r e -  
ments. 

8. I n  t3z even t  of any c h a g e  i n  c o n t r o l  o r  ownership of l and  o r  was t e  
dLsc3arge f a c i l i t i e s  p r e s e n t l y  o m e d  o r  c o n t r o l l e d  by t h e  d i s c h a r g e r ,  
t h e  l i s c h a r g e r  s h a l l  n o t i f y  the succeeding  owner o r  o p e r a t o r  of t h e  
e x i s t e n c e  of t h i s  o r6e r  by l e t t e r ,  a  copy of  which s h a l l  b e  f o n ~ a r d e d  
t o  this Board. 

9. The d i s c h a r g e r  s h a l l  n o t i f y  Regional  Board s t a f f  a t  l e a s t  two weeks 

pr ior  t o  anticipated application of conpost t o  land.  

C e r t i f i c a t i o n  

I, David C. Joseph ,  Execut ive Of f i ce r , '  do 
hereby c e r t i f y  t h a t  t h e  foregoing  i s  a  f u l l ,  
t r u e ,  and c o r r e c t  copy of an o r d e r  adopted by 
t h e  C a l i f o r n i a  Regional  Water Qua l i t y  Con t ro l  
Board, North Coast Region, on January 22 ,  1981. 

42 U~(flP~4 
David C. ~ o k e p h  ' 
Executive O f f i c e r  
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T'ne Calif'ozzia Eegional Yiater Q d i t y  Control I 2 1 3 ~ ,  :;orth Coest Zegio~, Tiads  
t'-mt : 

1. Section 13225 of the  Porter-Cologne Tats;. 9 - ~ l i t y  C o ~ t n l  Act rs~ l i=s  
t'ne Regional k a r d  t o  p e r f o n  ge~ le ra l  dut ies  to ~SS*.ES pas i t ive  i;zter 
qua l i ty  control.  

2. The liegionzl 3ozrd has besn advised of  si t-=%ions i? ;7'kick pregaxztion 
f o ~ ,  and respozsz t o  accidental  disc 'hrges r?d s2i l l . s  h27s bee3 i b -  

ec?sq-aat s . 
3. l e l sons  dischrg- vlzste o r  conve,-, s x p ? l j ~ c g ,  s t o h g  o r  m s S g  

ms+,es  o r  h z a r d o u s  natez5als have the  p r i z 2 q  m s ~ o ~ s i b i l i t y  f o r  coz- 
A. ~l,gency - plznrlixg, incident  reporting ,=l! z m t k u . 3 : ~  a d  ~ l i g o n t  acf ion 
t o  a5ate  the e f fec t s  of such u n k t e ~ t i o r d  oz zn,ci,deztal fisch=,=e. 

- 
A .  ss;zre a d  s ~ b q :  t o  t?As Z e ~ i o r z l  Bozrd, e c c ~ s ~ g  t o  E tiice sz2ed:lle ?----+ , - > c . r - ~ ~ d  by t h e  Zxecuti-~e WTicer, a c . ~ r t i x e n c z  p l a a  C t 2 b k g  the 

" ~ ~ i ~ ~ , ~ ~  

( I )  po ten t i a l  locations uld/or c i rcmtr - . lcea  ~ d e r  ~s-fiich acc idez tz l  
discharge incidents  night be ex;)ected t o  occm, 

(2) possible wzter quality e f f e c t s  03 zcci3ectz1 disc:?r-zea 9 

(3) the conceptud plan f o r  c lemup 239 a'zatexent cZ acc l2ea ta l  dis- 
charge inc idsnts ,  including: 

(s) t h e  individual who 17ill be h c t z r ~ a  of  c l e v u p  a d  z3zte- 
neat a c t i v i t i e s ,  on b e k l f  of tks S s c b r g e r ,  

(b)  the  equipsent and rr.m?o;ver availz'cle t o  t'so clisz'kirgtr t o  
in2 lesen t  the c l e a u p  and abate=?=$ plaqs. 

B. Ime3iately r e p o r t  t o  the Regional 3oarC i z q ~  acai50cta 25sc'rar,?e 
incidents .  Such notification s b l l  be zz5e by t?le*one 2s SO03 zs 
the responsible  F e n o n  or his zgent hzs >=r=.2-tiieQe of the inti-derrt. 
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C. Ime&i.ately b e g b  d i l igent  a d  conthgo-s ac t ion  t o  cleznup z d  a'Gto 
t h e  e f f ec t s  of any u r h t e n t i o n a l  o r  ace idea tz l  discharge. S x i  zictio- 
sha l l  include t e q o r a r j  t o  z:zCe tho  discharge p r i o r  t o  CSZ- 

p le t ing  perzmont repairs  20 dazagsd f z c i l i t i e s .  

D. Confirm the  telephone no t i f i ca t ion  i n  :rri_ting w 5 , t ' l  two m%'s of tke 
t elep3one not i f ica t ion .  The wri t ten  not iTiczt ion s ' m  bclu.52: 
reasons f o r  the d i s c k r g e ,  duxation a d  v o l k  of the Ci.sc3~a-ge, s t e ? ~  
taken t o  cor rec t  t h ~  probles, and stess.bein,v t&ez  t o  p r e ~ e a t  t h  
problem fro3 rec-. 

11. Gpon o r i , g M  rece ip t  of pbone repor t  (1.3), t h e  Executive O;"iicer sFIU 
i ~ 2 S a t e l y  no t i fy  all .  affected a;eneies a d  ho-,m U s e x  of \ a t e -  af lezted 
by Yr?o &rlintentioml o r  zccidectzl  disc'hrge. 

111. lkaede u p h t e d  info-tion t o  the  Regiond. h a r d  i n  t h e  event of  c v ~ + e  
oZ szzZ1, s i z e  of t'ne f a c i l i t y ,  o r  cb.nge of  o s e r z t b g  pmceCures %-& 

\ell 2flect t h e  p r e - d o u l y  establ ished c 0 3 t ~ e n c y  plpn. 

N .  -3 Exncutive OfTicer o r  his ezqlogees s'hll s i n t a i n  l i a i s o n  v r i t h  tho a s -  
c - s r g t r  mrl ot'r;e,- effected a p n s i e s  m d  sersons t o  proxide a s s i s ' e c e  h 
c l e s x o  . - a d  a3at  e z a t  zc t iv i t i e s .  

v* .7-pz A,- ?.-.-. --,--~",ive O ~ T i c e r  s:&ll t z c s ~ t  copies of t h i s  o rde r  t o  811 ~srsczs  
+r;s% sscb2r ,-es  o r  pzs te  hiiliq aeti-cit ies are governed by baste 3is- 
c k r . - s  3 - ze.=,'sreze-,t,s o r  2 - t .  Such t-sfittfi ~ ' r , f i  b ~ l c z ?  
z .:-~:=zt; list-kg 02 telegS,one nuzSers of t i e  2xecu tL~e  Officer rnC? ES 
l-3;- - c r . 7 1 ~ -  -- , -JJ d 2 3  t o  f z o i l i t z t e  coz9l imce  v , i i t i  I t e z  1.-4(3) (a) or' t M s  

0 a- 
& - - - *  

Ordered by 
D&id  C .  Josepi  

J u l y  24,  1974 





C a l i f o r n i a  Regional  Water Q u a l i t y  C o n t r o l  Board 
North Coast Region 

MONITORING AND REPORTING PROGRAM NO. 81-25 

f o r  

U.S.D.I. REDWOOD NATIONAL PARK 
WOLF CREEK CONPOST FACILITY 

Humboldt County 

MONITORING 

I. Conpostiag Operat ions 

a. Each compost p i l e  s h a l l  b e  monitored eve ry  t h r e e  days f o r  t empera tu re  
and oxygen a t . t e n  l o c a t i o n s  d i s t r i b u t e d  evenly  throughout  t h e  p i l e .  

b. Two composite samples s h a l l  be  t aken  from each compost p i l e  a f t e r  
a c t i v e  conpos i t ing  i s  complete and ana lyzed  f o r  t o t a l  c o l i f o r n ,  
f e c a l  co l i form and f e c a l  s t r ep tococcus .  Each c o q o s i t e  sainple s h a l l  
be  cozqos i ted  f r o n  samples taken  a t  f o u r  l o c a t i o n s  d i s t r i b u t e d  evenly  
througllout t h e  p i l e .  

11. Land A3p l i2a t ions  

a. Each land a p p l i c a t i o n  s i t e  s h a l l  b e  monitored f o r  t o t a l  n i t r o g e n  
( P I 3  + NO3 + NO2) and co l i fo rm b a c t e r i a  above and below t h e  site. 
S z i p l e s  of s t o m z a t e r  runoff  s h a l l  b e  t a k e n  above t h e  s i t e  and below 
t h e  s i t e  twice  monthly du r ing  t h e  p e r i o d  from October  1st t o  Play 1st 
of t h e  fo l lowing  yea r .  Samples s h a l l  b e  c o l l e c t e d  du r ing  r a i n f a l l  

events at locations to be determined and approved by the Executive 
Officer when the sites are approved for land application. 

REPORTING 

Non i to r ing  r e p o r t s  s h a l l  b e  submi t ted  t o  t h e  Regional  Board monthly by t h e  1 5 t h  
day of t h e  f o l l o r ~ f n g  month. I n  r e p o r t i n g  t h e  moni tor ing  d a t a ,  t h e  d i s c h a r g e r  
s h a l l  a r r a n g e  t h e  d a t a  i n  t a b u l a r  form s o  t h a t  t h e  d a t e ,  t h e  c o n s t i t u e n t s ,  and 
t h e  c o n c e n t r a t i o n s  a r e  r e a d i l y  d i s c e r n i b l e .  Each monthly r e p o r t  s h a l l  i n c l u d e  
a n a r r a t i v e  prepared  by the'  system o p e r a t o r  c o n t a i n i n g  t h e  f o l l o w i n g  in fo rma t ion :  

1. A w r i t t e n  record  s h a l l  b e  k e p t  f o r  each p i l e  i n c l u d i n g  t h e  d a t e  of 
c o n s t r u c t i n g  t h e  p i l e ,  any d a t e s  of remixing t h e  p i l e ,  t h e  d a t e  of 
d i sman t l ing  t h e  p i l e ,  and a  n a r r a t i v e  of  o p e r a t o r  o b s e r v a t i o n s  
r ega rd ing  t h e  p i l e .  The n a r r a t i v e  s h a l l  i n c l u d e  any problems w i t h  
t h e  a e r a t i o n  system, odors ,  v e c t o r s ,  o r  maintenance of p r o p e r  t empera tu re s  
and oxygen supply i n  t h e  p i l e ,  i n  a d d i t i o n  t o  a d e s c r i p t i o n  of t h e  s o u r c e ,  
t ype ,  and q u a n t i t y  of bo th  was tes  and b u l k i n g  agen t s  used i n  each  p i l e .  

2. A w r i t t e n  r eco rd  s h a l l  b e  k e p t  r e g a r d i n g  t h e  d a t e ,  sou rce ,  t y p e s ,  a d  
q u a n t i t i e s  of was tes  and bulk ing  a g e n t s  r e c e i v e d  a t  t h e  f a c i l i t y .  Any 
problems r e l a t e d  t o  odors  o r  i n s e c t / r o d e n t  v e c t o r s  s h a l l  b e  no ted .  
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3. A w r i t t e n  record  s h a l l  be  kept  regarding s t o r a g e  and s t a b i l i z a t i o n  of 
t h e  f i n i s h e d  compost product inc lud ing  t h e  beginning and ending d a t e s  
of compost s t a b i l i z a t i o n  and any v e c t o r  o r  odor problems no ted  dur ing  
s to rage .  

4 .  A w r i t t e n  record  s h a l l  be  kept  regarding land a p p l i c a t i o n  of  f i n i s h e d  
conpost inc lud ing  d a t e s  of app l i ca t ion ,  a d e s c r i p t i o n  of t h e  methods 
of a p p l i c a t i o n ,  l o c a t i o n  of a p p l i c a t i o n ,  and t h e  e s t i n a t e d  volume of 
compost app l i ed  a t  each loca t ion .  When r e p o r t i n g  n o n i t o r i n g  r e s u l t s  
of s t o m w a t e r  sampling above and below land  a p p l i c a t i o n  sites, t h e  
amount of p r e c i p i t a t i o n  s h a l l  b e  recorded. 

The monitoring and any necessary n a r r a t i v e  r e p o r t s  s h a l l  b e  t r a n s m i t t e d  i n  
accordance w i t h  s p e c i f i c a t i o n s  of Resolut ion No. 71-5 adopted by t h e  Board on 
February 3, 1971. 

Ordered by 
David C. J.osep 
Executive ' o f f i c e r  

January 22, 1981 



C A L I F O m I A  R E G I E J A L  V-kTER QUALITY C O ~ ~ R O L  BO-4RD 
lJORTH COAST E 3 G I O N  

February 3, 1971 

GT32ll3RAL Pi3OVISIOl7S FOR S.UdPLLNG A 2 1 3  ANALYSIS  

Unless othenvise noted, a l l  sampline, s m p l e  preservation, and analyses s h a l l  
be conducted i n  accordance with the current edi t ion of "Stmdard Kethods f o r  
the &-aminetion of Vi~ter  and Waste ',7ater1' o r  approved by the  Executive Officer. 

A l l  analyses s h a l l  be perforzed i n  a laboratory c e r t i f i e d  t o  per fom such 
<malyses by the California S ta t e  Depzrtment of Health o r  a labomtory approved 
by t h e  Executive Officer. 

A l l  smiples sSlall be representative of the  waste Ssc'oarge under t h e  conditions 
of peak load. 

GEIVERAL PRO'JISIOSS FOR REPOXCING 

For every item where the  requirements are not met, the  discharger s h a l l  subinit 
a statement of the act ions und~r taken  o r  proposed which w i l l  bring t he  dis- 
charge in to  f u l l  coinpliznce with requirements a t  the e a r l i e s t  time and subni t  
a timetable f o r  correction. 

By January 30 of each year,  the  discharger sha l l  subai t  an annual report  t o  
the r e g i c ~ a l  board, The report  sha l l  contain both tabular  and graphical sum- 
m r i e s  of the  nonitor@g data obtained during the previous year. In addit ion,  
the discharger s l la l l  discuss the  cosplimce record v l c l  t he  correct ive ac t ions  
taken or planned \l~!~ich may be needed t o  bring the ascharge into full com- 
pliance with the  viaste discharge re~uirements .  

The discharger s h a l l  , f i l e  e writ ten report  within 90 days a f t e r  the  average 
dry-weather flow f o r  any month tha t  equals o r  exceeds 75% of the  design capac- 
i t y  of the waste treatment o r  disposal f a c i l i t i e s .  The report  shall contain a 
schedule f o r  s tudies ,  design, and other  s teps needed t o  provide addi t iona l  
capacity o r  l i m i t  the  flow belo.,v the design capacity p r i o r  t o  the time vinen 
the v'aste flow r a t e  equals the capacity of the present uni t s .  



L APPENDIX D: APPROVAL LETTER 
. ?ATE OF CALIFORNIA-RESOURCES AGENCY EDMUND G. BROWN JR., Governor  

" CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD- 
NORTH COAST REGION 
1000 CODDINGTOWN CENTER 
SANTA ROSA, CALIFORNIA 95401 
Phone: 707-545-2620 

June 25, 1981 

M r .  Robert D.  Barbee 
Superintendent 
Redwood Nat ional  Park 
111 Second S t r e e t  
Crescent Ci ty ,  CA 95531 

Dear M r .  Barbee: 

Thank you f o r  providing us with a  copy of t h e  Operat ion and Maintenance 
Manual f o r  t h e  Wolf Creek Compost F a c i l i t y  da ted  June 1981. Our review 
of t h i s  document i nd i ca t e s  t h a t  your s t a f f  has  done a thorough and profes-  
s i o n a l  job i n  preparing t h e  manual. We do, however, have s e v e r a l  comments 
r e l a t i n g  t o  your p ro j ec t .  

1. The s e c t i o n  e n t i t l e d  "Emergency Procedures" should inc lude  our 
phone number (707) 545-2620, t h a t  of t h e  Humboldt County Health 
Department and those of any downstream water  u s e r s .  Also, i f  
s p i l l s  less than 20 ga l lons  occur involv ing  d ischarge  t o  su r f ace  
waters ,  t h e  same emergency procedures a s  f o r  l a r g e r  s p i l l s  should 
be implemented. 

2.  Both t he  In t roduc t ion  and Table A make r e f e r ence  t o  uses of 
f i n i shed  compost m a t e r i a l  which would c o n s t i t u t e  a  v i o l a t i o n  of 
waste discharge requirements ( i . e . ,  use  on h ik ing  t r a i l s  t o  
con t ro l  compaction and use on vege tab les ,  legumes, e t c . ) .  The 
manual should c l ea r ly  s t a t e  t h a t  land a p p l i c a t i o n  sites a r e  t o  
be  approved by t h e  Regional Board Executive O f f i c e r  p r i o r  t o  use.  

3 .  It i s  our understmading t h a t  t h e  water  supply system f o r  t h e  
compost f a c i l i t y  uses t h e  same w e l l  a s  t h e  nearby Humboldt 
County School Camp. P lease  be informed t h a t  an a i r  gap system 
o r  a  backflow prevention device which i s  acceptab le  t o  t h e  
Humboldt County Health Department must be  i n s t a l l e d  t o  p r o t e c t  
t h i s  wel l .  

Provided t h a t  t he  above considerat ions a r e  incorpora ted  i n  your Operat ions 
and Maintenance Manual, we f i nd  your r epo r t  t o  be  s a t i s f a c t o r y  under 
Discharge Spec i f i ca t i on  A . 6 .  We wish you success  i n  your p r o j e c t  and i f  

you have further questions of th i s  office,  do not hes i ta te  to  ca l l .  

S ince re ly ,  

a * f !  David C. 
Executive O f f i c e r  

cc: Humboldt County Health Department 

6 1 GPO 590-~77/406 


