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SECTI ON 02 54 19. 16

BI OREMEDI ATI ON OF SOI LS USI NG WI NDROW COMPOSTI NG
02/ 21

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  r educt i on of  t he concent r at i ons of  
or gani c cont ami nant s i n soi l s by bi or emedi at i on 
usi ng wi ndr ow compost i ng.

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
pr esent .

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci al  r equi r ement s f or  handl i ng RCRA wast es 
ar e not  i ncl uded i n t hi s gui de speci f i cat i on.   
However ,  compost i ng may be appr opr i at e f or  t r eat ment  
of  some RCRA hazar dous wast es.

Thi s gui de speci f i cat i on was devel oped based on t he 
use of  compost i ng t o t r eat  expl osi ves- cont ami nat ed 
soi l .   The same pr ocess i s bel i eved t o be appl i cabl e 
f or  t r eat ment  of  some ot her  t ypes of  or gani c 
cont ami nant s i n soi l  ( see par agr aph Tr eat ment  
Cr i t er i a and Cr i t er i a f or  Reuse of  Compost ed Soi l ,  
bel ow) .   Bi or emedi at i on pr ocesses,  such as 
compost i ng,  ar e usual l y consi der ed i nnovat i ve 
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t echnol ogi es,  and may sat i sf y CERCLA/ SARA 
consi der at i ons of  i nnovat i on i n r emedi at i on.

An edi t ed ver si on of  t hi s Sect i on may be used t o 
sol i c i t  a r equest  f or  pr oposal  ( RFP) .   Use of  an RFP 
appr oach may pr event  t he cont r act  f r om bei ng awar ded 
t o a Cont r act or  t hat  i s  not  t echni cal l y qual i f i ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1. 1   MEASUREMENT AND PAYMENT

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   These par agr aphs shoul d be edi t ed based on 
whet her  t he cont r act  wi l l  use l ump sum,  or  uni t  
pr i ces.   I f  t her e i s a separ at e Measur ement  and 
Payment  Sect i on,  edi t ed ver si ons of  t hese par agr aphs 
shoul d be i nser t ed i n t hat  sect i on.

I f  t he quant i t i es of  cont ami nat ed soi l s ar e wel l  
def i ned,  payment  may be based upon a l ump sum 
st r uct ur e.   However ,  i t  i s  usual l y mor e 
cost - ef f ect i ve t o use a uni t  pr i ce st r uct ur e when 
t her e i s a s i gni f i cant  degr ee of  uncer t ai nt y i n t he 
amount  of  cont ami nat ed mat er i al .   When speci f y i ng a 
uni t  pr i ce st r uct ur e f or  t r eat ment ,  separ at e i t ems 
shoul d be pr ovi ded i n t he Cont r act  Pr i ce Schedul e t o 
cover  any ot her  wor k r equi r ed.   Ot her  wor k i t ems 
i ncl ude,  but  ar e not  l i mi t ed t o:  pr epar at i on of  
submi t t al s,  mobi l i zat i on and demobi l i zat i on,  s i t e 
pr epar at i on,  const r uct i on of  t he t r eat ment  pad and 
r un on/ r unof f  cont r ol s,  cont act  wat er  t r eat ment  and 
di sposal ,  sampl i ng and t est i ng,  i mpl ement i ng heal t h 
and saf et y r equi r ement s,  and ut i l i t i es.   I ncl usi on 
of  separ at e i t ems i n t he Cont r act  Pr i ce Schedul e f or  
t he above wor k t asks shoul d r esul t  i n a l ower  uni t  
pr i ce f or  t r eat ment .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1. 1. 1   Bench- Scal e Test i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Lump sum pr i c i ng i s r ecommended f or  t hi s 
i t em;  however ,  bi dder s shoul d be r equi r ed t o pr ovi de 
a uni t  cost  amount  f or  t est i ng f or  chemi cal  dat a.   
Thi s wi l l  pr ovi de a basi s f or  payment  f or  addi t i onal  
anal yt i cal  cost s,  i f  i t  i s  det er mi ned t hat  mor e 
t est i ng wi l l  be r equi r ed.   The f ol l owi ng r ef er ence 
shoul d be used t o pr epar e t he Bench- Scal e Test  
Pl an:   EPA 540/ R- 93- 519a,  Gui dance f or  Conduct i ng 
Tr eat abi l i t y  St udi es Under  CERCLA,  Bi odegr adat i on 
Remedy Sel ect i on,  1993.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Payment  f or  bench- scal e t est i ng wi l l  be a l ump sum pr i ce f or  pr oper  
compl et i on of  speci f i ed t est s.   The pr i ce must  i ncl ude t he cost  of  l abor ,  
mat er i al s,  equi pment  usage,  ut i l i t i es,  and f uel  f or :  [ pr epar at i on of  t he 
Bench- Scal e Test  Pl an]  [ col l ect i ng sampl es, ]  [ sampl e shi pment , ]  
[ pr e- pr ocessi ng, ]  [ pr ocess moni t or i ng ( i ncl udi ng t est i ng f or  chemi cal  
dat a) , ]  [ di sposal  of  t r eat ed mat er i al , ]  [ anci l l ar y wast e t r eat ment  and 
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di sposal , ]  [ pr epar at i on of  t he Bench- Scal e Test  Repor t , ]  [ and]  [ _____] .   
Cost s f or  pr ocur ement  and handl i ng of  amendment s used i n t he compost  must  
be i ncl uded i n t he uni t  pr i ce f or  t r eat ment .

1. 1. 2   Fi el d Demonst r at i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr i or  t o pl anni ng t he f i el d demonst r at i on,  
bench- scal e t est i ng shoul d be per f or med t o ar r i ve at  
a sui t abl e r eci pe of  amendment s,  and t o det er mi ne i f  
t he cont ami nant s of  concer n ar e amenabl e t o 
compost i ng i n t he s i t e- speci f i c  soi l  mat r i x.   The 
f i el d demonst r at i on may ei t her  be conduct ed pr i or  t o 
t he const r uct i on of  t he f ul l - scal e f aci l i t i es,  or  
conduct ed usi ng t he f ul l - scal e f aci l i t i es and 
equi pment .   Payment  f or  t he f i el d demonst r at i on 
shoul d be cover ed by a separ at e l ump sum i t em,  or  on 
a uni t  pr i ce t hat  i s separ at e f r om t he uni t  pr i ce 
f or  f ul l - scal e t r eat ment .   Because mor e i nt ensi ve 
moni t or i ng i s usual l y r equi r ed dur i ng t he f i el d 
demonst r at i on,  t he uni t  pr i ce f or  t he f i el d 
demonst r at i on wi l l  usual l y be hi gher  t han t he uni t  
pr i ce f or  f ul l - scal e t r eat ment .   Test i ng f or  
chemi cal  dat a i s not  i ncl uded as a component  of  t he 
pr i ce i n t hi s par agr aph.   The cont r act  pr i ce 
schedul e shoul d i ncl ude separ at e,  uni t  pr i ce i t ems 
f or  t est i ng f or  chemi cal  dat a.

I f  t he r esul t s of  t he f i el d demonst r at i on i ndi cat e 
t hat  an ext ended t r eat ment  per i od ( or  ot her  speci al  
measur es)  wi l l  be r equi r ed t o meet  c l eanup goal s,  i t  
may become necessar y t o modi f y t he bi d i t em t hat  
cover s t r eat ment  pr i c i ng f or  f ul l - scal e oper at i ons.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Payment  f or  t he f i el d demonst r at i on wi l l  be [ by t he cont r act  uni t  pr i ce 
schedul e f or  each cubi c [ met er  yar d]  [ _____]  t r eat ed dur i ng t he f i el d 
demonst r at i on]  [ a l ump sum pr i ce f or  pr oper  compl et i on of  appr oved 
t est s] .   The pr i ce must  i ncl ude t he cost  of  l abor ,  mat er i al s,  equi pment  
usage,  ut i l i t i es,  and f uel  f or :   [ excavat i on, ]  [ haul i ng, ]  [ st ockpi l i ng, ]  
[ pr e- pr ocessi ng, ]  [ oper at i on,  mai nt enance and pr ocess moni t or i ng ( not  
i ncl udi ng t est i ng f or  chemi cal  dat a) , ]  [ di sposal  of  t r eat ed mat er i al , ]  
[ anci l l ar y wast e t r eat ment  and di sposal , ]  [ pr epar at i on of  Fi el d 
Demonst r at i on Repor t , ]  [ and]  [ _____] .   Cost s f or  pr ocur ement  and handl i ng 
of  amendment s used i n t he compost  must  be i ncl uded i n t he uni t  pr i ce f or  
t r eat ment .

1. 1. 3   Cont ami nat ed Soi l s Tr eat ment  Uni t  Pr i ce

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Except  f or  equi pment  usage cost s ( e. g,  
r ent al ) ,  ot her  equi pment  cost s ar e not  i ncl uded as a 
component  of  t he uni t  pr i ce f or  t r eat ment  i n t hi s 
par agr aph;  t est i ng f or  chemi cal  dat a i s al so not  
i ncl uded i n t he uni t  pr i ce.   The cont r act  pr i ce 
schedul e shoul d i ncl ude separ at e,  uni t  pr i ce i t ems 
f or  t est i ng f or  chemi cal  dat a.

I f  uni t  pr i ce payment  wi l l  be based on wei ght ,  dr y 
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wei ght  shoul d be speci f i ed and r equi r ement s shoul d 
be i ncl uded f or  moi st ur e cont ent  t est i ng so t hat  dr y 
wei ght  can be det er mi ned.   However ,  sur veys ar e 
usual l y r equi r ed bef or e and af t er  excavat i on of  
cont ami nat ed mat er i al ,  so t hat  excavat i on and 
backf i l l i ng can be pai d f or  on t he basi s of  i n- pl ace 
vol ume.   Thus,  i n some cases,  i t  may be advant ageous 
t o pay f or  pr ocessi ng and t r eat ment  of  soi l s usi ng 
i n- pl ace vol ume as t he pr i c i ng uni t .   Payment  may 
al so be based on ex- si t u vol ume,  af t er  t he over si ze 
mat er i al s have been separ at ed f r om t he soi l .   
Because of  t he bul k i ng whi ch usual l y occur s dur i ng 
excavat i on of  soi l ,  ex- si t u vol ume wi l l  usual l y be 
about  30 per cent  gr eat er  t han t he i n- s i t u vol ume.   
I f  t her e i s a subst ant i al  vol ume of  over si ze 
mat er i al ,  or  i f  a subst ant i al  vol ume of  excavat ed 
mat er i al  wi l l  not  r equi r e t r eat ment ,  i t  may be 
advant ageous t o use ex- si t u vol ume as t he basi s f or  
payment .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Payment  f or  compost i ng t r eat ment  of  cont ami nat ed mat er i al  must  be by t he 
cont r act  uni t  pr i ce schedul e f or  each cubi c [ met er  yar d]  [ _____]  based on 
[ ex- si t u vol ume,  af t er  separ at i on of  over si ze mat er i al ]  [ _____] .   Thi s 
uni t  pr i ce must  i ncl ude t he cost  of  l abor ,  mat er i al s,  equi pment  usage,  
ut i l i t i es,  and f uel  f or :   [ excavat i on, ]  [ haul i ng, ]  [ st ockpi l i ng, ]  
[ pr e- pr ocessi ng, ]  [ oper at i on,  mai nt enance and pr ocess moni t or i ng ( not  
i ncl udi ng t est i ng f or  chemi cal  dat a) , ]  [ di sposal  of  t r eat ed mat er i al , ]  
[ anci l l ar y wast e t r eat ment  and di sposal , ]  [ pr epar at i on of  oper at i ons 
r epor t s, ]  [ and]  [ _____] .   Cost s f or  pr ocur ement  and handl i ng of  amendment s 
used i n t he compost  must  be i ncl uded i n t he uni t  pr i ce f or  t r eat ment .   
Af t er  each bat ch has been t r eat ed,  t he quant i t y of  mat er i al  t hat  does not  
meet  t r eat ment  cr i t er i a must  be r epor t ed and subt r act ed f r om t he quant i t y 
of  mat er i al  compr i s i ng t he bat ch,  when det er mi ni ng payment  f or  t r eat ment .   
Payment  wi l l  not  be made f or  mat er i al  t hat  does not  meet  t r eat ment  
cr i t er i a.   I f  addi t i onal  t est s,  or  addi t i onal  pr ocessi ng and t est i ng,  ar e 
necessar y t o show t hat  mat er i al  meet s t r eat ment  cr i t er i a,  t he addi t i onal  
cost s must  be bor ne by t he Cont r act or .

1. 1. 4   Over si ze Mat er i al s f r om Cont ami nat ed Ar eas

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph shoul d be del et ed i f  payment  
f or  t r eat ment  and di sposal  of  over si ze mat er i al s 
wi l l  be i ncl uded as par t  of  t he pr i ce i t em f or  
t r eat ment  of  cont ami nat ed soi l .   Payment  f or  
di sposal  of  over si ze mat er i al s may be by wei ght  or  
vol ume,  dependi ng on t he nat ur e of  t he mat er i al s.   
Over si ze mat er i al s may i ncl ude br ush,  t r ees,  r oot s,  
r ubbl e,  and const r uct i on debr i s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Payment  f or  [ di sposal ]  [ and t r eat ment ]  of  over si ze mat er i al  separ at ed f r om 
cont ami nat ed soi l  wi l l  be by t he cont r act  uni t  pr i ce schedul e f or  each [
k i l ogr am pound]  [ _____] .   Soi l ,  f r ee wat er  and ot her  ext r aneous mat er i al s 
must  be separ at ed f r om over si ze mat er i al s pr i or  t o measur i ng quant i t i es.
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1. 2   REFERENCES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

The sol i c i t at i on package shoul d pr ovi de pr ospect i ve 
Cont r act or s wi t h a means t o acqui r e any r ef er ences 
t hat  ar e not  i ncl uded wi t h t he cont r act  document s,  
and ar e not  publ i c l y avai l abl e.   The BI OCYCLE 
r ef er ence shown bel ow i s onl y a f ew pages and shoul d 
be i ncl uded wi t h t he sol i c i t at i on package t o pr ovi de 
i nf or mat i on on sel f - heat i ng t est s,  and compost  
st abi l i t y  t est i ng.   I t  i s  al so r ecommended t hat  
copi es of  USAEC CETHA- TS- CR- 93043,  and USAEC 
SFI M- AEC- ET- CR- 96184 be made avai l abl e t o 
pr ospect i ve Cont r act or s t o pr ovi de descr i pt i ons of  
t he i nt ended t r eat ment  pr ocess.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

BI OCYCLE,  JOURNAL OF COMPOSTI NG AND RECYCLI NG ( BI OCYCLE)

BI OCYCLE ( Nov 1995;  5t h Ed 2009)  A St andar di zed 
Test  f or  Eval uat i on of  Compost  
Sel f - Heat i ng;  Br i t on,  W. F. Jr ,  et .  al .

PLANT AND LI FE SCI ENCES PUBLI SHI NG ( PALS)

NRAES 54 ( 1992)  On- Far m Compost i ng Handbook

U. S.  ARMY ( DA)

DA PAM 385- 64 ( 2023)  Ammuni t i on and Expl osi ves Saf et y 
St andar ds

U. S.  ARMY ENVI RONMENTAL COMMAND ( USAEC)

USAEC CETHA- TS- CR- 93043 ( 1993)  Wi ndr ow Compost i ng Demonst r at i on 
f or  Expl osi ves- Cont ami nat ed Soi l s at  t he 
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Umat i l l a Depot  Act i v i t y ( NTI S PB95- 200119)

USAEC SFI M- AEC- ET- CR- 96184 ( 1996)  Cost  Repor t :  Wi ndr ow Compost i ng t o 
Tr eat  Expl osi ves- Cont ami nat ed Soi l s at  
Umat i l l a Ar my Depot  Act i v i t y ( UMDA)  ( NTI S 
AD- A318001)

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910 Occupat i onal  Saf et y and Heal t h St andar ds

1. 3   PROCESS DESCRI PTI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Requi r ement s f or  a speci f i c  met hod of  
t r eat ment  ar e pr ovi ded bel ow.   I f  t he use of  a 
pr ocess ot her  t han wi ndr ow compost i ng wi l l  be 
al l owed,  t hi s par agr aph shoul d be r evi sed t o 
i ndi cat e t hat  a pr ocess,  ot her  t han descr i bed i n 
t hi s Sect i on,  may be pr oposed by t he Cont r act or ;  
t hat  t he Cont r act or ' s appr oved submi t t al s must  
demonst r at e equi val ent  capabi l i t i es;  and t hat  such 
appr oval  wi l l  not  r el i eve t he Cont r act or  of  
r esponsi bi l i t y  f or  meet i ng speci f i ed r equi r ement s 
f or  saf et y,  r el i abi l i t y ,  and per f or mance.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Tr eat ment  pr ocess must  pr ovi de a saf e,  r el i abl e met hod t o t r eat  
cont ami nat ed mat er i al  conf or mi ng t o t he f ol l owi ng par agr aphs and based on 
t he compost i ng pr ocess descr i bed i n USAEC CETHA- TS- CR- 93043 and 
USAEC SFI M- AEC- ET- CR- 96184.

1. 4   DESI GN REQUI REMENTS

1. 4. 1   Compost i ng Tr eat ment  Pad

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Si t i ng of  t he t r eat ment  f aci l i t y  shoul d be i n 
accor dance wi t h r egul at or y r equi r ement s.   The 
pr evai l i ng wi nd di r ect i on and t he pot ent i al  f or  odor  
gener at i on shoul d al so be t aken i nt o consi der at i on.   
The desi gn of  t he t r eat ment  pad and weat her  cover  
shoul d i ncl ude pr ovi s i ons f or  cont r ol  of  st or m wat er  
and cont act  wat er ,  and shoul d t ake i nt o account  t he 
expect ed wheel  l oads of  mat er i al  handl i ng 
equi pment .   Concr et e pads ar e t ypi cal l y mor e 
expensi ve,  t hough l ess per meabl e t han asphal t  pads.   
Asphal t  pads have been used f or  hazar dous wast e 
compost i ng pr oj ect s.   I t  may al so be necessar y t o 
const r uct  asphal t  pads f or  t he f ol l owi ng ar eas:   
soi l s pr e- pr ocessi ng ar ea;  and t he amendment  and 
soi l  bl endi ng ar ea.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pavement  of  t he t r eat ment  pad must  be i n accor dance wi t h Sect i ons [
32 12 16. 16 ROAD- MI X ASPHALT PAVI NG. ]  [ 03 30 00 CAST- I N- PLACE CONCRETE. ]   
The t r eat ment  pad must  be desi gned t o wi t hst and oper at i on of  mat er i al  
handl i ng equi pment ,  and t o pr event  i nf i l t r at i on of  cont act  wat er .   The 
sl ope of  t he sur f ace of  t he t r eat ment  pad must  be not  l ess t han [ 2 
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per cent ]  [ _____] .   Wat er  col l ect i on channel s must  be i ncor por at ed i nt o t he 
paved t r eat ment  pad,  and t he pad must  dr ai n,  by gr avi t y,  t o col l ect i on 
sumps.   The wat er  col l ect i on syst em and sump must  be i n accor dance wi t h 
par agr aph Cont act  Wat er  Management  Syst em and Desi gn St or m,  bel ow.   
Sl opi ng,  pl acement  of  col l ect i on channel s,  and sump must  be suf f i c i ent  t o 
pr event  pondi ng i n t he t r eat ment  pad ar ea.

1. 4. 1. 1   Tr eat ment  Pad Si z i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The di mensi ons of  t he t r eat ment  pad shoul d be 
based on t he amount  of  t i me r equi r ed t o r each 
cl eanup goal s f or  each bat ch of  compost  ( i ncl udi ng 
l abor at or y t ur n- ar ound t i me f or  compl i ance t est i ng) ,  
t he amount  of  t i me al l ot t ed f or  t r eat ment  of  t he 
cont ami nat ed soi l  ( wi t hi n t he cont r act  schedul e) ,  
t he " per - bat ch amount "  of  mat er i al  t hat  wi l l  be 
compost ed,  t he bul k densi t y of  t he compost  and soi l ,  
wi ndr ow di mensi ons and spaci ng,  and t he t ype of  
mat er i al  handl i ng equi pment  t hat  wi l l  be used.   A 
bat ch i s def i ned as t hat  amount  of  mat er i al ,  
i ncl udi ng soi l  and amendment s,  f or  whi ch t r eat ment  
i s i ni t i at ed at  t he same t i me dur i ng f ul l - scal e 
oper at i ons.   Af t er  c l eanup goal s have been met  f or  
cont ami nant s of  concer n,  i t  may be necessar y t o 
cont i nue t o cur e t he compost  ( see par agr aph Cur i ng 
and St or age,  i n PART 3) .   The compost  may be moved 
t o a separ at e ar ea f or  cur i ng.   On a pr evi ous 
compost i ng pr oj ect  f or  expl osi ves,  each bat ch 
r equi r ed about  4 weeks on t he t r eat ment  pad ( about  2 
weeks t r eat ment  t i me,  pl us about  2 weeks t o r ecei ve 
l abor at or y dat a f r om conf i r mat i on sampl es) .   Cur i ng 
was not  r equi r ed on t hi s pr oj ect .

For mul as f or  t he ar eas of  t ypi cal  wi ndr ow cr oss 
sect i ons ar e pr ovi ded i n NRAES- 54.   The bul k densi t y 
of  compost  wi l l  var y dependi ng on what  amendment s 
ar e used and t he pr opor t i ons of  soi l  and amendment s 
( see par agr aph Amendment s,  i n PART 2) .   See 
par agr aph Wi ndr ow Const r uct i on,  i n PART 3 f or  
i nf or mat i on on wi ndr ow di mensi ons.   Use of  l ong,  
nar r ow t r eat ment  pads may al l ow wi ndr ow mi xi ng 
equi pment  t o pr ocess a gr eat er  vol ume of  mat er i al  
usi ng a mi ni mal  number  of  t ur n- ar ounds.   Thus l ong,  
nar r ow t r eat ment  pads may r esul t  i n a mor e ef f i c i ent  
oper at i on t han a wi der  t r eat ment  pad.   I t  may be 
economi cal l y advant ageous f or  t he Cont r act or  t o 
di v i de t he t r eat ment  pad i nt o separ at e ar eas,  so 
t hat  mi xi ng equi pment  does not  set  i dl e:   on a 
por t i on of  t he pad,  dai l y mi xi ng of  wi ndr ows may 
cont i nue unt i l  def i ni t i ve f i el d anal ysi s i ndi cat es 
t hat  t he compost  i s r eady f or  compl i ance t est i ng;  on 
t he ot her  por t i on of  t he pad,  t he wi ndr ows may be 
al l owed t o set  st at i c whi l e wai t i ng f or  l abor at or y 
dat a f r om compl i ance t est i ng.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Locat e t he t r eat ment  pad wi t hi n t he ar ea i ndi cat ed.   Si ze t he t r eat ment  
pad t o avoi d const r i ct i ng ot her  par t s of  t he compost i ng oper at i ons t hat  
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must  be conduct ed wi t hi n t he desi gnat ed ar ea avai l abl e f or  compost i ng 
oper at i ons.

1. 4. 1. 2   Ot her  Wor k Ar ea Sur f aces

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I t  may be necessar y t o r equi r e pavi ng i n 
ar eas desi gnat ed f or  handl i ng cont ami nat ed mat er i al ,  
and oper at i on of  heavy equi pment  ( e. g. ,  f r ont - end 
l oader s) .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Locat e t he soi l s pr e- pr ocessi ng ar ea,  and t he ar ea desi gnat ed f or  bl endi ng 
soi l  and amendment s wi t hi n t he ar ea i ndi cat ed;  and const r uct  and pave i n 
accor dance wi t h par agr aph COMPOSTI NG TREATMENT PAD.

1. 4. 2   Cont act  Wat er  Management  Syst em and Desi gn St or m

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  i n accor dance wi t h r egul at or y 
r equi r ement s,  excess cont act  wat er  may be di schar ged 
t o NPDES st or m wat er  di schar ge out f al l s,  POTW 
sewer s,  f aci l i t y  sewer  t o onsi t e t r eat ment  syst ems,  
or  t r eat ed and di sposed of  of f s i t e.   The sour ce of  
dat a f or  t he desi gn st or m shoul d be r ef er enced.   
Sour ces f or  hypot het i cal  st or m i nf or mat i on i n t he 
Uni t ed St at es ar e r ef er enced i n Appendi x A of  
Hydr ol ogi cal  Anal ysi s of  Ungaged Wat er sheds Usi ng 
HEC- 1,  Tr ai ni ng Document  No.  15,  USACE Hydr ol ogi c 
Engi neer i ng Cent er ,  Apr i l  1982;  anot her  sour ce i s 
Techni cal  Paper  No.  40,  Rai nf al l  Fr equency At l as of  
t he Uni t ed St at es,  f or  Dur at i ons f r om 30 Mi nut es t o 
24 Hour s and Ret ur n Per i ods f r om 1 t o 100 Year s,  US 
Dept .  of  Commer ce,  May 1961.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Cont act  wat er  i s def i ned as wat er  t hat  has come i nt o cont act  wi t h 
cont ami nat ed mat er i al s,  or  ot her  cont ami nat ed sur f aces.   Sour ces of  
cont act  wat er  may i ncl ude,  but  ar e not  l i mi t ed t o:   wat er  f r om 
decont ami nat i on of  equi pment ,  per sonnel ,  and PPE;  and r unof f  wat er  f r om 
st or age,  pr epr ocessi ng and t r eat ment  ar eas.   The desi gn st or m must  be t he 
[ 24]  [ _____]  hour  dur at i on st or m wi t h a r et ur n i nt er val  of  [ 25]  [ _____]  
year s,  based on dat a f r om [ _____] .   The col l ect i on,  conveyance,  st or age,  
t r eat ment  and di sposal  syst em must  r emove al l  cont act  wat er  f r om t he 
desi gn st or m i n not  mor e t han [ 24]  [ _____]  hour s.

1. 4. 2. 1   Per i met er  Ber ms

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use of  bar r i er s const r uct ed f r om i nt er l ocki ng 
concr et e bl ocks may,  f or  some appl i cat i ons,  be an 
accept abl e subst i t ut e f or  ber ms.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Ber ms must  be const r uct ed ar ound t he per i met er  of  t he f ol l owi ng wor k 
ar eas:   [ t r eat ment , ]  [ st ockpi l i ng, ]  [ st or age ar eas, ]  [ and]  [ _____] .   The 
per i met er  ber ms must  be si zed t o pr event  f l ood wat er  r un- on f r om t he [ 25]  
[ _____]  year  f l ood,  and t o cont ai n r unof f  f r om t he desi gn st or m.   A 
mi ni mum of  [ 0. 3]  [ _____]  met er  [ 1]  [ _____]  f oot  must  be mai nt ai ned f r om 
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t he t op of  t he ber m t o t he sur f ace i nsi de of  t he wor k ar ea,  and f r om t he 
t op of  t he ber m t o t he sur f ace out si de of  t he wor k ar ea.

1. 4. 2. 2   St or age Vol ume

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Typi cal l y,  st or age and t est i ng of  cont act  
wat er  i s r equi r ed pr i or  t o di schar ge.   Thus cont act  
wat er  st or age f aci l i t i es shoul d be si zed t o cont ai n 
t he peak det ent i on vol ume f or  t he desi gn st or m.   I n 
or der  t o mi ni mi ze t r eat ment  and di sposal  cost s,  i t  
i s  of t en desi r abl e t o r euse t he cont act  wat er  t o 
i r r i gat e wi ndr ows.   I f  t hi s appr oach i s appl i ed,  t he 
st or age vol ume must  be suf f i c i ent  t o r et ai n t he 
vol ume of  wat er  i n st or age pr i or  t o t he desi gn 
st or m,  and t he vol ume of  wat er  gener at ed by t he 
desi gn st or m.

Sour ces of  cont act  wat er  i ncl ude:   wat er  f r om 
decont ami nat i on of  equi pment ,  per sonnel ,  and PPE;  
and r unof f  wat er  f r om st or age,  pr epr ocessi ng and 
t r eat ment  ar eas.   I f  t he st or age,  pr epr ocessi ng,  and 
t r eat ment  ar eas ar e pr oper l y cover ed,  t hen t he 
amount  of  cont act  wat er  r esul t i ng f r om pr eci pi t at i on 
event s shoul d be l i mi t ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Cont act  wat er  st or age f aci l i t i es must  be si zed t o cont ai n [ 30]  [ _____]  
per cent  above t hat  r equi r ed f or  t he desi gn st or m,  and [ t he maxi mum vol ume 
t hat  wi l l  be hel d i n st or age f or  r euse]  [ _____] .   The desi gn st or m i s 
def i ned above.

1. 4. 2. 3   Reuse,  Tr eat ment ,  and Di sposal

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Al t hough i t  i s  possi bl e f or  cont act  wat er  t o 
accumul at e compounds ( e. g. ,  aci ds,  bases,  or  sal t s)  
at  l evel s whi ch may i nhi bi t  mi cr obi al  act i v i t y,  
cont act  wat er  may,  t ypi cal l y,  be appl i ed t o 
cont ami nat ed soi l  or  compost  wi t h l i t t l e or  no 
t r eat ment .   Wat er  whi ch has accumul at ed excessi ve 
l evel s of  aci ds,  bases or  sal t s may r equi r e 
t r eat ment  and/ or  of f s i t e di sposal .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Cont act  wat er  must  be r eused t o t he maxi mum ext ent  i n or der  t o mi ni mi ze 
t he need f or  new makeup wat er  and t o l i mi t  t he t r eat ment ,  di schar ge and 
of f s i t e di sposal  of  wast ewat er .   Pr i or  t o r euse,  cont act  wat er  must  be 
t est ed i n accor dance wi t h par agr aph Cont act  Wat er  Test i ng,  i n PART 3 and 
must  meet  t he r equi r ement s of  par agr aph Wat er  Suppl y,  i n PART 2.   Pr i or  t o 
di sposal ,  cont act  wat er  t hat  cannot  be appl i ed t o cont ami nat ed soi l  or  
compost  must  be col l ect ed and t est ed i n accor dance wi t h par agr aph 
Tr eat ment  Cr i t er i a f or  Cont act  Wat er ,  bel ow.   Pr ocess sl udge ( r esul t i ng 
f r om t he r emoval  of  suspended mat er i al  i n t he cont act  wat er )  must  be 
t r eat ed t o meet  t he r equi r ement s of  par agr aph [ Tr eat ment  Cr i t er i a f or  
Ot her  Wast e,  bel ow]  [ Tr eat ment  Cr i t er i a f or  Compost ed Soi l ,  bel ow]  [ _____] .
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1. 4. 2. 4   I r r i gat i on Equi pment

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Wat er  may be added at  many di f f er ent  poi nt s 
i n t he pr ocess:   t o t he r aw mat er i al s pr i or  t o 
bl endi ng;  dur i ng bl endi ng of  amendment s,  bef or e soi l  
has been added;  dur i ng t he i ni t i al  bl endi ng of  
compost ;  and dur i ng t ur ni ng of  t he compost  
wi ndr ows.   Mi xi ng equi pment  may be equi pped wi t h 
spr ay nozzl es f or  appl y i ng wat er .   Ti mel y i r r i gat i on 
of  compost  i s cr i t i cal  dur i ng t her mophi l i c  st ages of  
compost i ng,  when t he hi ghest  r at es of  evapor at i on 
occur .   I n ar i d c l i mat es,  wat er  usage r at es wi l l  
obvi ousl y be hi gher  t han i n non- ar i d c l i mat es.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I r r i gat i on equi pment  must  be capabl e of  pr ovi di ng at  l east  [ 2. 9]  [ _____]  
l i t er s of  wat er / cubi c met er  [ 1. 0]  [ _____]  gal l ons of  wat er / cubi c yar d of  
compost  per  day,  and meet i ng t he r equi r ement s of  par agr aph Moi st ur e 
Cont r ol ,  i n PART 3.

1. 4. 3   Weat her  Cover

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Al t hough " br eat habl e" ,  wat er  r esi st ant  cover  
mat er i al  i s  avai l abl e,  di r ect  cont act  bet ween t he 
cover i ng mat er i al  and t he compost  shoul d be 
avoi ded.   Cl am- shel l  bui l di ngs,  met al  bui l di ngs,  
pol e bar ns,  l ar ge t ent s,  or  ot her  pr ef abr i cat ed 
st r uct ur es may ser ve as weat her  cover s.   The sect i on 
cont ai ni ng r equi r ement s f or  t he weat her  cover  ( e. g. ,  
Sect i on 13 34 19 PREENGI NEERED METAL BUI LDI NGS) ,  
shoul d i ncl ude t he desi gn snow l oad,  maxi mum wi nd 
speed,  soi l  bear i ng capaci t y,  sei smi c par amet er s i n 
accor dance wi r h UFC 3- 301- 01,  maxi mum and mi ni mum 
ambi ent  ai r  t emper at ur es.   The i nt er i or  of  t he 
weat her  cover  shoul d be sui t abl e f or  a hi gh 
wat er - vapor  envi r onment .   Met al  sur f aces may be 
subj ect  t o cor r osi ve condi t i ons.   I f  t he compost i ng 
wi l l  be conduct ed i nsi de of  an encl osed st r uct ur e,  
adequat e vent i l at i on must  be pr ovi ded.   A r at e of  3 
t o 6 ai r  changes per  hour  has been r ecommended f or  
compost i ng f aci l i t i es.   Car bon di oxi de i s gener at ed 
and oxygen may become depl et ed dur i ng compost i ng.   
Ammoni a gas i s commonl y gener at ed as wel l .   I t  i s  
al so possi bl e f or  met hane t o be gener at ed,  i f  
anaer obi c condi t i ons ar e al l owed t o devel op.   To 
ensur e t hat  pr oper  and consi st ent  vent i l at i on 
r equi r ement s ar e speci f i ed,  t hi s sect i on shoul d be 
coor di nat ed wi t h ot her  sect i ons;  e. g. ,  Sect i on 
23 30 00 HVAC AI R DI STRI BUTI ON,  edi t ed accor di ngl y.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Weat her  cover s,  or  appr opr i at e st r uct ur es,  must  be used t o pr event  
pr eci pi t at i on f r om comi ng i nt o cont act  wi t h wi ndr ows,  and must  be desi gned 
i n accor dance wi t h Sect i on [ 13 34 19 PREENGI NEERED METAL BUI LDI NGS]  
[ _____] .   Cover s must  al l ow f or  f r ee exchange of  gasses bet ween t he 
at mospher e and t he compost .   Weat her  cover s must  be si zed t o al l ow 
uni mpai r ed maneuver i ng of  [ f r ont - end l oader s, ]  [ wi ndr ow mi xi ng equi pment , ]  

SECTI ON 02 54 19. 16  Page 13



[ and]  [ _____] ;  openi ngs i n weat her  cover s must  be si zed t o al l ow f or  ent r y 
and exi t  of  [ f r ont - end l oader s, ]  [ wi ndr ow mi xi ng equi pment , ]  [ and]  
[ _____] .   Vent i l at i on of  t he compost i ng f aci l i t y  must  be i n accor dance 
wi t h Sect i on 23 30 00 HVAC AI R DI STRI BUTI ON.

1. 4. 4   St ockpi l es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The r equi r ement s out l i ned i n t hi s par agr aph 
ar e t he t ypi cal ,  mi ni mum cr i t er i a t he Cont r act or  
shoul d use t o pr epar e t he st ockpi l e desi gn.   
However ,  i n ver y ar i d c l i mat es,  cover s may not  be 
necessar y.   I f  compost i ng oper at i ons wi l l  cont i nue 
dur i ng subf r eezi ng condi t i ons,  i t  may be necessar y 
t o ensur e t hat  t he Cont r act or  has i ncl uded 
pr ovi s i ons t o pr event  a por t i on of  t he cont ami nat ed 
soi l  st ockpi l e f r om f r eezi ng.   Thi s par agr aph shoul d 
be edi t ed based on si t e- speci f i c  f act or s and 
r egul at or y r equi r ement s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

St ockpi l es must  be const r uct ed f or  st or i ng [ cont ami nat ed mat er i al , ]  
[ over si ze mat er i al , ]  [ t r eat ed mat er i al  t hat  has not  been f ul l y cur ed, ]  
[ t r eat ed mat er i al  t hat  has been f ul l y cur ed, ]  [ and]  [ _____] .   St ockpi l es 
must  be const r uct ed t o i ncl ude:

a.   An i mper meabl e HDPE geomembr ane l i ner  wi t h a mi ni mum t hi ckness of  1. 0 
mm 40 mi l s.   Subgr ade pr epar at i on;  and i nst al l at i on,  t est i ng,  
i nspect i on,  and pr ot ect i on of  t he l i ner  must  be i n accor dance wi t h 
Sect i on 02 56 13. 13 GEOMEMBRANE WASTE CONTAI NMENT.

b.   An i mper meabl e geomembr ane cover  wi t h a mi ni mum t hi ckness of  [ 0. 25]  
[ _____]  mm [ 10]  [ _____]  mi l s t o pr event  pr eci pi t at i on f r om ent er i ng 
t he st ockpi l e.

c.   Ber ms sur r oundi ng st ockpi l es i n accor dance wi t h par agr aph Per i met er  
Ber ms,  above.

1. 4. 5   Amendment  St or age Faci l i t i es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Some t ypes of  amendment s shoul d be kept  
cover ed t o pr event  cont act  wi t h pr eci pi t at i on.   
However ,  i n ver y ar i d c l i mat es cover s may not  be 
necessar y.   Usual l y,  synt het i c membr anes ar e used as 
cover s.   To ensur e t hat  st or ed mat er i al  can be 
r emoved f r om st ockpi l es and bl ended wi t h ot her  
compost  i ngr edi ent s i n subf r eezi ng condi t i ons,  i t  
may be necessar y t o st or e a por t i on of  some 
mat er i al s at  above 0 degr ees C 32 degr ees F.

To pr event  undesi r ed i nf i l t r at i on,  some t ypes of  
amendment s ( e. g. ,  manur e)  shoul d be st or ed i n 
cont ai ner s,  or  on a paved sur f ace ( e. g. ,  asphal t  
pad)  wi t h cont ai nment  wal l s.   However ,  i f  t he 
amendment  i s del i ver ed di r ect l y t o a bl endi ng 
vessel ,  use of  st or age f aci l i t i es may not  be 
necessar y.   See par agr aph Amendment  St or age,  PART 3 
r egar di ng cont r ol s f or  i nsect s and r odent s.
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The f ol l owi ng amendment s must  be cover ed t o pr event  cont act  wi t h 
pr eci pi t at i on:  [ _____] .   Cover s wi l l  not  be r equi r ed f or  [ woodchi ps]  
[ _____] .   Fr ames,  or  ot her  mat er i al s,  must  be used t o pr event  cont act  
bet ween cover s,  and t he f ol l owi ng amendment s:   [ manur e, ]  [ and]  [ _____] .   
The st or age ar ea must  be desi gned t o wi t hst and oper at i on of  mat er i al  
handl i ng equi pment ,  and t o mi ni mi ze i nf i l t r at i on of  cont act  wat er .   The 
sl ope of  t he sur f ace of  t he st or age ar ea must  be not  l ess t han [ 2 per cent ]  
[ _____] .   Wat er  col l ect i on channel s must  be i ncor por at ed i nt o t he sur f ace 
of  t he st or age ar ea,  and t he st or age ar ea must  dr ai n,  by gr avi t y,  t o 
col l ect i on sumps.   The wat er  col l ect i on syst em and sump must  be i n 
accor dance wi t h par agr aph Cont act  Wat er  Management  Syst em and Desi gn 
St or m,  above.   Sl opi ng,  pl acement  of  col l ect i on channel s,  and sump must  be 
suf f i c i ent  t o pr event  pondi ng i n t he st or age ar ea.

1. 4. 5. 1   Paved St or age Ar ea

The f ol l owi ng amendment s must  be st or ed on a paved sur f ace wi t h per i met er  
ber ms:   [ manur e, ]  [ pot at o wast e, ]  [ and]  [ _____] .   Pavement  of  t he paved 
st or age ar ea must  be i n accor dance wi t h Sect i ons [ 32 12 16. 16 ROAD- MI X 
ASPHALT PAVI NG. ]  [ 03 30 00 CAST- I N- PLACE CONCRETE. ]   Ber ms sur r oundi ng t he 
paved st or age ar ea must  be i n accor dance wi t h par agr aph Per i met er  Ber ms,  
above.

1. 4. 5. 2   Unpaved St or age Ar ea

The f ol l owi ng amendment s may ei t her  be st or ed on a paved sur f ace wi t h 
cont ai nment  wal l s,  or  st ockpi l ed i n accor dance wi t h par agr aph St ockpi l es,  
above:   [ manur e, ]  [ pot at o wast e, ]  [ and]  [ _____] .   Geomembr ane l i ner s wi l l  
not  be r equi r ed f or  st or age of  t he f ol l owi ng amendment s:   [ sawdust , ]  
[ al f al f a, ]  [ wood chi ps, ]  and [ _____] .

1. 4. 6   Accur acy of  Measur ement  Equi pment

Measur i ng devi ces must  be accur at e t o at  l east  [ 25]  [ _____]  per cent  of  t he 
uni t  used as t he basi s f or  measur ement  and payment .   A check of  
cal i br at i on of  measur i ng equi pment  must  be per f or med pr i or  t o i ni t i al  use,  
and once ever y [ 7]  [ _____]  cal endar  days.

1. 5   PERFORMANCE REQUI REMENTS

Sampl i ng and anal yses must  be per f or med i n accor dance wi t h [ _____] .

1. 5. 1   Tr eat ment  Cr i t er i a and Cr i t er i a f or  Reuse of  Compost ed Soi l

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Some t ypes of  nonvol at i l e and semi - vol at i l e 
or gani c cont ami nant s ar e bel i eved t o be amenabl e t o 
compost i ng,  i ncl udi ng some expl osi ves,  pol ynucl ear  
ar omat i c hydr ocar bons ( PAHs,  as f ound i n cr eosot e) ,  
and some pest i c i des and her bi c i des ( see Engi neer i ng 
Bul l et i n,  Compost i ng,  EPA 540/ S- 96/ 502;  al so,  see 
The Sci ence of  Compost i ng,  by Epst ei n,  1997) .   Si nce 
t emper at ur es may exceed 65 degr ees C 150 degr ees F 
dur i ng compost i ng,  t he vol at i l i t y  of  cont ami nant s of  
concer n shoul d be t aken i nt o consi der at i on ( see 
par agr aph Temper at ur e i n PART 3) .
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Dependi ng on r egul at or y r equi r ement s,  bot h t ot al  
concent r at i on and l eachabi l i t y  concent r at i ons f or  
some compounds may be r equi r ed.   Tot al  
concent r at i ons can be used t o est i mat e wor st  case 
l eachat e concent r at i ons.   I f  t he cont ami nat ed 
mat er i al  i s  c l assi f i ed as char act er i st i c wast e,  
l eachabi l i t y  t est i ng wi l l  usual l y be r equi r ed,  and 
t he appr opr i at e l eachabi l i t y  t est  ( e. g. ,  EPA 
Synt het i c Pr eci pi t at i on Leachat e Pr ocedur e ( SPLP)  or  
EPA Toxi c i t y Char act er i st i c Leachat e Pr ocedur e 
( TCLP) )  must  be sel ect ed.   I f  t he t r eat ed mat er i al  
wi l l  not  be di sposed of  i n a l andf i l l ,  SPLP t est i ng 
may be appr opr i at e.

Al t hough t her e ar e EPA Land Appl i cat i on r egul at i ons 
f or  met al s and pat hogens ( 40 CFR 503 -  St andar ds f or  
Use or  Di sposal  of  Sewage Sl udge) ,  t hese r egul at i ons 
ar e not  nor mal l y appl i cabl e t o hazar dous wast e 
compost i ng ( see par agr aph Cr i t er i a f or  Reuse of  
Compost ed Soi l ,  bel ow) .   Tr eat ment  cr i t er i a,  and 
cr i t er i a f or  r euse shoul d be i n accor dance wi t h 
Feder al ,  st at e and l ocal  r egul at i ons.   Pr i or  
appr oval  by r egul at or y r epr esent at i ves shoul d be 
acqui r ed f or  t r eat ment  cr i t er i a val ues.

For  t hose par ent  compounds f or  whi ch par t i al  
br eakdown pr oduct s ( i nt er medi at es)  have been def i ned 
and anal yt i cal  st andar ds ar e r eadi l y avai l abl e,  i t  
may be necessar y t o i ncl ude t est i ng f or  key 
i nt er medi at es.   A compound shoul d not  be t ar get ed 
f or  anal ysi s unl ess t her e i s a def ensi bl e basi s f or  
i ncl udi ng t he compound.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1. 5. 1. 1   Tr eat ment  Cr i t er i a f or  Compost ed Soi l

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Par agr aph Conf i r mat i on of  At t ai nment  of  
Tr eat ment  Cr i t er i a,  i n PART 3 shoul d be coor di nat ed 
wi t h t hi s par agr aph,  and r evi ewed f or  gui dance on 
addi ng a separ at e set  of  " cei l i ng val ues"  f or  each 
cont ami nant  of  concer n t o t hi s par agr aph.   The 
t r eat ment  cr i t er i a shown bel ow ar e onl y exampl es.   
Thi s par agr aph shoul d be edi t ed t o i ncl ude 
si t e- speci f i c  cr i t er i a.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The t r eat ed mat er i al  must  meet  t he cr i t er i a shown i n Tabl e 1.
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TABLE 1 -  TREATMENT CRI TERI A FOR ORGANI CS

ORGANI C CONTAMI NANT TOTAL CONCENTRATI ON I N
COMPOST

2, 4, 6, - t r i ni t r ot ol uene ( TNT) [ _____]  mg/ kg

Hexahydr o- 1, 3, 5- t r i ni t r o- 1, 3, 5- t r i azi ne ( RDX) [ _____]  mg/ kg

Oct ahydr o- 1, 3, 5, 7- t et r ani t r o- 1, 3, 5, 7,  - t et r azoci ne ( HMX) [ _____]  mg/ kg

N, 2, 4, 6- t et r ani t r o- N- met hyl anal i ne ( t et r y l ) [ _____]  mg/ kg

4- ami no- 2, 6- di ni t r ot ol uene [ _____]  mg/ kg

1, 3, 5- t r i ni t r obenzene ( TNB) [ _____]  mg/ kg

1, 3- di ni t r obenzene ( DNB) [ _____]  mg/ kg

2, 4- di ni t r ot ol uene ( 2, 4- DNT) [ _____]  mg/ kg

2, 6- di ni t r ot ol uene ( 2, 6- DNT) [ _____]  mg/ kg

Tot al  Pol ynucl ear  Ar omat i c Hydr ocar bons ( PAHs) [ _____]  mg/ kg

Tot al  cPAHs ( car ci nogeni c PAHs) [ _____]  mg/ kg

[ _____] [ _____]  mg/ kg

1. 5. 1. 2   Cr i t er i a f or  Reuse of  Compost ed Soi l

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The l and appl i cat i on or  benef i c i al  use of  t he 
compost  wi l l  be l ar gel y cont r ol l ed by exi st i ng l and 
di sposal  r est r i ct i ons ( 40 CFR 268) ,  speci f i cal l y 
t oxi c i t y char act er i st i cs f or  RCRA met al s,  vol at i l es,  
and semi - vol at i l es and any t r i gger ed uni ver sal  
t r eat ment  st andar ds ( 40 CFR 268. 48) .   Whi l e t he 
met al s l oadi ng r at es f ound i n 40 CFR 503 -  St andar ds 
f or  t he Use or  Di sposal  of  Sewage Sl udge ( i . e.  40 
CFR 503. 13 -  Pol l ut ant  l i mi t s)  may be usef ul  i n 
eval uat i ng benef i c i al  use al t er nat i ves,  t he desi gner  
i s caut i oned t hat  t he scope of  t hi s st andar d i s f or  
domest i c sewage sl udge.   Compost ed mat er i al s may not  
meet  t hi s def i ni t i on,  and t her ef or e woul d not  be 
excl uded f r om hazar dous wast e management  
r egul at i ons.   The appl i cat i on of  cei l i ng val ues 
l i s t ed i n 40 CFR 503. 13 t o f i ni shed compost  not  
excl uded f r om hazar dous wast e r egul at i ons,  i s  not  
al l owed under  r egul at i on ( 40 CFR 503. 6) .

Al t hough r educt i ons i n concent r at i ons of  heavy 
met al s may occur  due t o di l ut i on ( t hr ough addi t i on 
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of  amendment s) ,  compost i ng i s usual l y not  consi der ed 
a t r eat ment  pr ocess f or  i nor gani cs.   However ,  
dependi ng on r egul at or y r equi r ement s and i nt ended 
end use,  i t  may be necessar y t o r equi r e t est i ng f or  
some i nor gani c par amet er s,  f or  pat hogens,  and t o 
i ncl ude r equi r ement s t o ensur e t hat  t he compost  has 
been pr oper l y cur ed ( see par agr aph Cur i ng and 
St or age,  i n PART 3) .   Toxi col ogi cal  t est i ng of  
t r eat ed and unt r eat ed mat er i al  was pr evi ousl y 
per f or med as par t  of  a t r eat abi l i t y  st udy ( see 
Char act er i zat i on of  Expl osi ves Pr ocessi ng Wast e 
Decomposi t i on Due t o Compost i ng AEC TI C #4078,  
pr epar ed f or  USATHAMA by Oak Ri dge Nat i onal  
Labor at or y,  Nov.  1991) ;  however ,  t oxi c i t y t est i ng i s 
usual l y not  r equi r ed dur i ng f ul l - scal e oper at i ons.   
The t r eat ment  cr i t er i a shown bel ow ar e onl y 
exampl es.   Thi s par agr aph shoul d be edi t ed t o 
i ncl ude si t e- speci f i c  cr i t er i a.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr i or  t o f i nal  di sposi t i on,  t he compost  must  meet  t he f ol l owi ng cr i t er i a 
t o det er mi ne i f  i t  has been pr oper l y cur ed:   1)   Mi ni mum and maxi mum pH 
[ 5. 0]  [ _____]  and [ 7. 6]  [ _____] ,  r espect i vel y.   2)   The i ncr ease i n 
t emper at ur e obser ved dur i ng t he Dewar  sel f - heat i ng t est  must  be not  mor e 
t han [ 15]  [ _____]  degr ees C above t he ambi ent  t emper at ur e;  and t he ambi ent  
t emper at ur e must  not  be gr eat er  t han 25 degr ees C.   3)   The sol ubl e sal t  
concent r at i on ( conduct i v i t y)  of  t he f i ni shed compost  must  be l ess t han 
[ 20]  [ _____]  mmhos per  cent i met er .   4)   Dewar  sel f - heat i ng t est i ng,  and 
conduct i v i t y t est i ng must  be per f or med i n accor dance wi t h par agr aph 
Non- St andar d Sampl i ng and Anal ysi s,  i n PART 3.   5)   The t r eat ed mat er i al  
must  meet  t he cr i t er i a shown i n Tabl e 2.

TABLE 2 -  TREATMENT CRI TERI A FOR I NORGANI CS

MAXI MUM TOTAL I NORGANI C CONTAMI NANT CONCENTRATI ON I N COMPOST

Chr omi um [ _____]  mg/ kg

Copper [ _____]  mg/ kg

Ar seni c [ _____]  mg/ kg

Lead [ _____]  mg/ kg

Bar i um [ _____]  mg/ kg

[ _____] [ _____]  mg/ kg

1. 5. 2   Tr eat ment  Cr i t er i a f or  Cont act  Wat er

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Tr eat ment  and di sposal  opt i ons f or  cont act  
wat er  i ncl ude:   onsi t e t r eat ment  and di schar ge;  
of f s i t e t r eat ment  and di sposal ;  and st or age and 
r euse as i r r i gat i on wat er .   I t  i s  possi bl e f or  
pet r ol eum,  oi l s and l ubr i cant s ( POLs)  and ot her  
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f l ui ds f r om mat er i al  handl i ng equi pment  t o be 
spi l l ed ont o compost  dur i ng pr ocess oper at i ons.   
Thus,  t est i ng f or  POLs shoul d be consi der ed.   The 
t r eat ment  cr i t er i a shown bel ow ar e onl y exampl es.   
Thi s par agr aph shoul d be edi t ed t o i ncl ude 
si t e- speci f i c  cr i t er i a.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Cont act  wat er  must  meet  t he cr i t er i a shown i n Tabl e 3 at  t he t i me of  
[ di schar ge]  [ of f s i t e di sposal ]  [ _____] .

TABLE 3 -  WATER DI SPOSAL/ DI SCHARGE CRI TERI A

PARAMETER MAXI MUM
CONCENTRATI ON

2, 4, 6, - t r i ni t r ot ol uene ( TNT) [ _____]  mg/ kg

Hexahydr o- 1, 3, 5- t r i ni t r o- 1, 3, 5- t r i azi ne ( RDX) [ _____]  mg/ kg

Oct ahydr o- 1, 3, 5, 7- t et r ani t r o- 1, 3, 5, 7,  - t et r azoci ne ( HMX) [ _____]  mg/ kg

N, 2, 4, 6- t et r ani t r o- N- met hyl anal i ne ( t et r y l ) [ _____]  mg/ kg

2- ami no- 4, 6- di ni t r ot ol uene [ _____]  mg/ kg

4- ami no- 2, 6- di ni t r ot ol uene [ _____]  mg/ kg

1, 3, 5- t r i ni t r obenzene ( TNB) [ _____]  mg/ kg

1, 3- di ni t r obenzene ( DNB) [ _____]  mg/ kg

2, 4- di ni t r ot ol uene ( 2, 4- DNT) [ _____]  mg/ kg

2, 6- di ni t r ot ol uene ( 2, 6- DNT) [ _____]  mg/ kg

Chr omi um [ _____]  mg/ L

Copper [ _____]  mg/ L

Ar seni c [ _____]  mg/ L

Lead [ _____]  mg/ L

TPH [ _____]  mg/ L

Ni t r at e [ _____]  mg/ L

Tot al  phosphat es [ _____]  mg/ L

Ammoni a [ _____]  mg/ L
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TABLE 3 -  WATER DI SPOSAL/ DI SCHARGE CRI TERI A

PARAMETER MAXI MUM
CONCENTRATI ON

Tot al  Kj el dahl  ni t r ogen [ _____]  mg/ L

Tot al  suspended sol i ds [ _____]  mg/ L

5 Day BOD [ _____]  mg/ L

mi ni mum  pH [ _____]

maxi mum  PH [ _____]

[ _____] [ _____]

1. 5. 3   Tr eat ment  Cr i t er i a f or  Ot her  Wast e

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ot her  wast e may i ncl ude:   excess amendment s,  
s l udge r esul t i ng f r om t r eat ment  of  cont act  wat er ,  
over si ze mat er i al ,  and manuf act ur ed mat er i al .   
Tr eat ment  may not  be r equi r ed f or  some wast es.   
Tr eat ment  cr i t er i a shoul d be pr ovi ded i f  t r eat ment  
wi l l  be conduct ed onsi t e.   One t r eat ment  scenar i o 
f or  each t ype of  wast e shoul d be cl ear l y def i ned.   
I f  t r eat ment  cr i t er i a al r eady pr ovi ded i n t he 
pr ecedi ng par agr aphs do not  adequat el y cover  " Ot her  
Wast es" ,  i t  may be necessar y t o pr ovi de addi t i onal  
cr i t er i a,  speci f i c  t o " Ot her  Wast es" .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The f ol l owi ng mat er i al s must  be t r eat ed pr i or  t o di sposal :   [ excess manur e 
and veget abl e wast es,  s l udge r esul t i ng f r om t r eat ment  of  cont act  wat er ,  
and over si ze mat er i al  t hat  has been separ at ed f r om cont ami nat ed soi l ]  
[ _____] .   Tr eat ment  must  be i n accor dance wi t h r egul at or y r equi r ement s.

1. 6   COMPOSTI NG WORK PLAN

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Cor r espondence f r om r egul at or y agenci es,  and 
ot her  r el evant  i nf or mat i on,  shoul d be at t ached t o 
t he speci f i cat i ons t o i ndi cat e t he l evel  of  ef f or t  
necessar y f or  t he Cont r act or  t o obt ai n f i nal i zed 
per mi t s,  per mi t  equi val ent s,  cer t i f i cat i ons and t o 
meet  subst ant i ve r egul at or y r equi r ement s.

Sampl i ng and anal ysi s r equi r ement s f or  par amet er s 
i . e. ,  non- chemi cal  dat a shoul d be i ncl uded i n t he 
Compost i ng Wor k Pl an.   To avoi d dupl i cat i ons i n 
submi t t al  r equi r ement s,  submi t t al s i n t hi s Sect i on 
shoul d be coor di nat ed wi t h ot her  sect i ons of  t he 
cont r act  ( e. g. ,  01 45 00 QUALI TY CONTROL,  and 
01 32 01. 00 10 PROJECT SCHEDULE) .   I f  a 
r equest - f or - pr oposal  cont r act  i s  bei ng pr epar ed,  
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t hi s par agr aph and t he Submi t t al s par agr aph shoul d 
be edi t ed and used t o f or m t he basi s f or  Cont r act or  
pr oposal s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Submi t  a Compost i ng Wor k Pl an not  mor e t han [ 200]  [ _____]  cal endar  days 
af t er  not i ce t o pr oceed.   A per i od of  not  l ess t han [ 30]  [ _____]  cal endar  
days must  be al l owed f or  i n t he schedul e f or  Gover nment  r evi ew.   I ncl ude 
copi es of  t he per mi t s,  per mi t  equi val ent s and cer t i f i cat i ons wi t h t he 
Compost i ng Wor k Pl an.   The compost i ng wor k pl an must  i ncl ude,  but  must  not  
be l i mi t ed t o,  t he f ol l owi ng: [

Cor r espondence f r om r egul at or y agenci es,  and ot her  r el evant  i nf or mat i on,  
i s  at t ached t o t he speci f i cat i ons t o i ndi cat e t he l evel  of  ef f or t  
necessar y t o obt ai n f i nal i zed per mi t s,  per mi t  equi val ent s,  cer t i f i cat i ons 
and t o meet  subst ant i ve r egul at or y r equi r ement s. ]

1. 6. 1   Schedul e

The schedul e must  speci f y dat es and dur at i ons f or :  excavat i on,  haul i ng,  
st ockpi l i ng,  st ar t  and compl et i on of  mobi l i zat i on,  t r eat ment  pad 
const r uct i on,  separ at i on of  over si ze mat er i al s,  f i el d demonst r at i on,  
f ul l - scal e t r eat ment  of  cont ami nat ed mat er i al s,  st or age of  t r eat ed 
mat er i al ,  di sposal  of  t r eat ed mat er i al  and ot her  wast es,  and 
demobi l i zat i on.   The f ol l owi ng det ai l s must  al so be pr ovi ded:  i nt ended 
hour s of  oper at i on,  r out i ne mai nt enance downt i me,  ot her  schedul ed 
downt i me,  ant i c i pat ed t i me t o r each cl eanup goal s f or  each bat ch of  soi l  
and amendment s,  ant i c i pat ed l abor at or y t ur n- ar ound t i me t o r ecei ve dat a 
f r om compl i ance sampl es.

1. 6. 2   Pr oj ect  Or gani zat i on and Per sonnel

An or gani zat i on char t ,  i ncl udi ng subCont r act or s,  must  be pr ovi ded;  t he 
char t  must  i ncl ude t he names,  r esponsi bi l i t i es,  educat i on,  and r esume of  
t he key pr oj ect  per sonnel .   Key per sonnel  must  i ncl ude,  but  must  not  be 
l i mi t ed t o:  pr oj ect  manager s,  qual i t y cont r ol  per sonnel ,  super vi sor y 
oper at or s and t echni c i ans,  and engi neer i ng st af f .   Responsi bi l i t i es of  
each i ndi v i dual  i n t he or gani zat i on must  be cl ear l y def i ned i n t er ms of  
pr oj ect  act i v i t i es i ncl udi ng,  but  not  l i mi t ed t o:   pr oj ect  management  and 
coor di nat i on;  schedul i ng;  qual i t y cont r ol  and qual i t y assur ance;  sampl i ng;  
measur ement ;  f i el d and l abor at or y anal ysi s;  dat a management ;  oper at i on and 
mai nt enance;  and heal t h and saf et y management .

1. 6. 3   Sel ect i on of  Amendment s

Descr i pt i on of ,  and pr ef er r ed sour ces f or  each pr oposed amendment ;  
i ncl udi ng at  l east  one al t er nat i ve sour ce f or  each cat egor y of  amendment .   
Locat i ons of  each sour ce,  and di st ances f r om t he si t e must  be i ncl uded.   
Amendment  cat egor i es must  i ncl ude:   manur e,  veget abl e wast e,  al f al f a hay,  
and wood mat er i al s.   For  amendment s t hat  ar e onl y avai l abl e on a seasonal  
basi s,  a pl an f or  subst i t ut i ng al t er nat i ve t ypes of  amendment s must  be 
pr ovi ded.   The pr oposed amount  of  each amendment  t hat  wi l l  be added t o 
each cubi c m yar d of  cont ami nat ed soi l  must  be i ncl uded.

1. 6. 4   Emi ssi ons,  Dust  and Odor  Cont r ol

For  each st age of  oper at i ons,  t he pl an must  i ncl ude,  but  must  not  be 
l i mi t ed t o:   t he sour ces of  emi ssi ons,  dust  and odor s dur i ng each st age of  
oper at i ons,  and pr oposed cont r ol  measur es.   The st ages of  oper at i on must  
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i ncl ude,  but  must  not  be l i mi t ed t o:  const r uct i on of  paved sur f aced,  soi l  
pr epr ocessi ng;  t r eat ment ,  t r anspor t ,  and di sposal  of  over si ze mat er i al ;  
bl endi ng of  soi l  and amendment s;  dur i ng t he compost i ng pr ocess,  i ncl udi ng 
dur i ng mi xi ng;  t r anspor t  of  compost ;  st or age of  compost ;  di sposal  of  
compost .   The pl an must  speci f i cal l y addr ess odor  cont r ol  dur i ng t he 
f ol l owi ng act i v i t i es:  amendment  del i ver y and st or age;  bl endi ng of  soi l  and 
amendment s;  dur i ng t he compost i ng pr ocess,  i ncl udi ng dur i ng mi xi ng;  
t r anspor t  of  compost ;  st or age of  compost ;  and di sposal  of  compost .   I f  ai r  
moni t or i ng wi l l  be r equi r ed,  t he f ol l owi ng must  al so be i ncl uded:   t ype 
and l ocat i ons of  moni t or i ng devi ces;  and f or  each st age of  oper at i ons,  
f r equency of  sampl i ng,  number  of  sampl es f r om each l ocat i on,  t he t ot al  
number  of  sampl es,  and t he par amet er s t o be moni t or ed.

1. 6. 5   Oper at i ons and Pr ocess Moni t or i ng

A det ai l ed descr i pt i on of  t he pr oposed oper at i on must  be pr ovi ded.   The 
descr i pt i on must  i ncl ude:   pl ans f or  pr e- pr ocessi ng of  cont ami nat ed soi l s;  
pl ans f or  st ockpi l i ng mat er i al s;  pl ans and schedul e f or  pi ck- up,  
t r anspor t ,  del i ver y and st or age of  each amendment  dur i ng oper at i ons;  pl ans 
f or  mi xi ng amendment s,  soi l  and const r uct i ng wi ndr ows;  i ni t i al  vol umes of  
soi l  and amendment s t o be t r eat ed i n each bat ch;  met hods f or  measur i ng 
quant i t i es of  soi l ,  amendment s,  and compost ;  t r eat ment  pad ar ea r equi r ed 
f or  each bat ch;  wat er  management  pl ans;  par amet er s t hat  wi l l  be moni t or ed 
dur i ng compost i ng,  cur i ng and st or age;  f r equency of  moni t or i ng,  mi xi ng,  
and i r r i gat i on dur i ng each st age of  oper at i ons;  l ocat i ons of  each wi ndr ow 
sampl i ng st at i on shown f r om pl an vi ew;  sampl i ng l ocat i ons shown on a 
di agr am depi ct i ng a cr oss- sect i on of  a wi ndr ow;  t he number  of  sampl i ng 
st at i ons per  each bat ch of  compost ;  wi ndr ow moi st ur e and t emper at ur e 
moni t or i ng l ocat i ons must  al so be shown;  and pl ans f or  st or age of  t r eat ed 
mat er i al s.

1. 6. 6   Pr ot ocol  f or  Compl i ance Test i ng

A det ai l ed,  chr onol ogi cal  descr i pt i on of  t he sequence of  pr ocedur es and 
t est s t hat  wi l l  be used t o det er mi ne whet her  t he compost  has met  t r eat ment  
cr i t er i a.   The l ocat i ons of  each wi ndr ow sampl i ng st at i on shown f r om pl an 
vi ew;  t he number  of  sampl i ng st at i ons per  each bat ch of  compost ;  sampl i ng 
l ocat i ons shown on a di agr am depi ct i ng a cr oss- sect i on of  a wi ndr ow;  t he 
number  of  sampl es t hat  wi l l  be col l ect ed and t est ed f or  each t ype of  t est  
per f or med as a par t  of  compl i ance t est i ng;  and l abor at or y t ur n- ar ound- t i me.

1. 6. 7   Pr ot ocol  f or  Det er mi ni ng i f  Compost  Meet s Cr i t er i a f or  Di sposal  
and/ or  Reuse

A det ai l ed,  chr onol ogi cal  descr i pt i on of  t he sequence of  pr ocedur es and 
t est s t hat  wi l l  be used t o det er mi ne whet her  t he compost  has met  cr i t er i a 
f or  di sposal  and/ or  r euse;  i ncl udi ng:  t he l ocat i on of  each sampl i ng 
st at i on shown f r om pl an vi ew;  t he number  of  sampl i ng st at i ons per  each 
bat ch of  compost ;  sampl i ng l ocat i ons shown on a di agr am depi ct i ng a 
cr oss- sect i on of  a compost  pi l e;  and t he number  of  sampl es t hat  wi l l  be 
col l ect ed and t est ed f or  each t ype of  t est  per f or med.

1. 6. 8   Non- Compost i ng Tr eat ment  Pr ocesses

A det ai l ed descr i pt i on of  t he pr ocedur es f or  t r eat ment  of  sol i d and l i qui d 
wast es t hat  wi l l  be t r eat ed by a pr ocess ot her  t han compost i ng;  
i ncl udi ng:   t r eat ment  cr i t er i a f or  over si ze mat er i al  and ot her  wast es;  
t est i ng par amet er s;  sampl i ng l ocat i ons;  number  of  sampl es;  moni t or i ng 
f r equency;  and l abor at or y t ur n- ar ound- t i me.
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1. 6. 9   Equi pment  and Ser vi c i ng

A det ai l ed descr i pt i on of  t he pr oposed t r eat ment  equi pment  must  be 
pr ovi ded.   For  each pr oposed pi ece of  equi pment ,  t he descr i pt i on must  
i ncl ude,  but  must  not  be l i mi t ed t o:   f unct i on,  desi gn capaci t y,  equi pment  
speci f i cat i ons i dent i f y i ng manuf act ur er  and model  number ,  mat er i al  of  
const r uct i on,  r ecommended oper at i ng condi t i ons,  and t he number  of  uni t s 
t hat  wi l l  be pr esent  onsi t e dur i ng each st age of  oper at i ons.   Equi pment  
descr i bed must  i ncl ude,  but  must  not  be l i mi t ed t o:   mi xi ng devi ces;  
wi ndr ow t ur ni ng equi pment ;  pumps,  val ves and ot her  i n- l i ne devi ces;  
i r r i gat i on equi pment ;  moi st ur e and t emper at ur e cont r ol  i nst r ument at i on;  
and sampl i ng and t est i ng devi ces f or  pr ocess moni t or i ng.   For  equi pment  
t hat  wi l l  be i n cont act  wi t h expl osi ves- cont ami nat ed mat er i al ,  a copy of  
t he expl osi ves hazar d anal ysi s r epor t  f or  each pi ece of  equi pment  must  be 
pr ovi ded;  t hi s i ncl udes equi pment  used t o homogeni ze and/ or  gr i nd 
sampl es.   Expl osi ves hazar d anal ysi s r epor t s must  be i n accor dance wi t h 
DA PAM 385- 64.   Pl ans f or  ser vi c i ng equi pment  must  al so be pr ovi ded,  and 
must  expl ai n how mat er i al  handl i ng and wi ndr ow mi xi ng wi l l  be accompl i shed 
dur i ng ser vi c i ng of  equi pment ,  and dur i ng unant i c i pat ed br eakdown of  
machi ner y.

1. 6. 10   Pr ocess Mat er i al  Tr acki ng Schedul e

The pr oposed schedul e must  be used t o r ecor d t he quant i t i es of  t he 
cont ami nat ed mat er i al s t r eat ed.   The dat es and dur at i on of  t he f ol l owi ng 
act i v i t i es must  al so be pr ovi ded f or  each bat ch of  cont ami nat ed mat er i al :  
i ni t i at i on of  compost i ng;  compl et i on of  compost i ng;  r epr ocessi ng of  any 
t r eat ed mat er i al s t hat  f ai l ed t o meet  t r eat ment  cr i t er i a;  st or age of  
t r eat ed mat er i al ;  di sposal  of  t r eat ed mat er i al .

1. 6. 11   Di sposal  and Reuse of  Wast es

A det ai l ed descr i pt i on of  t he pl ans f or  di sposal  of  sol i d and l i qui d 
wast es.   For  each t ype of  wast e t hat  wi l l  be gener at ed,  t he f ol l owi ng must  
be pr ovi ded:   or i gi n and descr i pt i on of  wast e;  est i mat ed t ot al  quant i t y of  
wast e;  met hod of  t r anspor t  t o di sposal  l ocat i on;  di sposal  l ocat i on;  and 
schedul e showi ng t he ant i c i pat ed quant i t i es and dat es f or  gener at i on,  
t r anspor t ,  and di sposal  of  t he wast es.    Wast e t ypes must  i ncl ude,  but  
must  not  be l i mi t ed t o:  f i ni shed compost ,  ot her  t r eat ed mat er i al ,  over si ze 
mat er i al s,  cont act  wat er ,  and ot her  sol i d and l i qui d wast es gener at ed 
dur i ng t he pr oj ect .

1. 6. 12   Mobi l i zat i on and Demobi l i zat i on

A mobi l i zat i on and demobi l i zat i on pl an t o i ncl ude,  but  not  l i mi t ed t o:   
t r anspor t  of  per sonnel ,  mat er i al ,  and equi pment ;  decont ami nat i on and 
di sposal  of  mat er i al s and equi pment  br ought  t o t he s i t e;  decont ami nat i on 
and di sposal  of  t he t r eat ment  pad and ot her  paved sur f aces.   The 
demobi l i zat i on pl an must  i ncl ude a Post - Tr eat ment  Cl eanup and Sampl i ng 
Pl an f or  ar eas wher e t her e was cont act  wi t h cont ami nat ed mat er i al s.

1. 7   OTHER SUBMI TTALS REQUI REMENTS

Submi t  t he f ol l owi ng:

a.   The amendment  t est  pl an not  mor e t han [ 21]  [ _____]  cal endar  days af t er  
not i ce t o pr oceed.   A per i od of  not  l ess t han [ 30]  [ _____]  cal endar  
days must  be al l owed f or  i n t he schedul e f or  Gover nment  r evi ew.   Thi s 
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pl an must  addr ess,  but  must  not  be l i mi t ed t o:   t he sour ce of  each 
amendment ;  t est i ng par amet er s;  and t he number  of  sampl es.   Pr oposed 
pr ocedur es f or  shi ppi ng amendment s t o t he l abor at or y must  al so be 
pr ovi ded,  i ncl udi ng:   t ype of  cont ai ner s;  and t he maxi mum t i me per i ods 
bet ween shi ppi ng,  l abor at or y r ecei pt ,  and i ni t i at i on of  t est i ng.

b.   The bench- scal e t est  pl an not  mor e t han [ 90]  [ _____]  cal endar  days 
af t er  not i ce t o pr oceed.   A per i od of  not  l ess t han [ 30]  [ _____]  
cal endar  days must  be al l owed f or  i n t he schedul e f or  Gover nment  
r evi ew.   Thi s pl an must  addr ess,  but  must  not  be l i mi t ed t o:   l ocat i on 
of  t est  f aci l i t y ;  amendment  sel ect i on r at i onal e;  t he sour ce of  each 
amendment ;  t est  par amet er s,  number  of  sampl es,  and sampl i ng l ocat i ons 
t hat  wi l l  be used det er mi ne t he sour ce of  soi l ;  t he pr oposed 
pr opor t i ons of  amendment s and soi l  i n each r eci pe;  t he number  of  
r epl i cat e t est s f or  each sel ect ed r eci pe;  pr ocedur e f or  mi xi ng soi l  
and amendment s;  t ypes of  cont ai ner s t hat  wi l l  be used;  f r equency of  
mi xi ng;  t est i ng and moni t or i ng par amet er s;  number  of  sampl es;  
moni t or i ng f r equency;  l engt h of  moni t or i ng per i od;  and l abor at or y 
t ur n- ar ound- t i me.   Pr oposed pr ocedur es f or  shi ppi ng amendment s t o t he 
l abor at or y must  al so be pr ovi ded,  i ncl udi ng:   t ype of  cont ai ner s;  and 
t he maxi mum t i me per i ods bet ween shi ppi ng,  t est  f aci l i t y  r ecei pt ,  and 
i ni t i at i on of  t est i ng.   Test  met hods,  and ot her  sampl i ng and anal ysi s 
r equi r ement s f or  t he bench- scal e t est  must  be [ _____] .

c.   A f i el d demonst r at i on pl an not  mor e t han [ 150]  [ _____]  cal endar  days 
af t er  not i ce t o pr oceed.   A per i od of  not  l ess t han [ 30]  [ _____]  
cal endar  days must  be al l owed f or  i n t he schedul e f or  Gover nment  
r evi ew.   Thi s pl an must  addr ess,  but  must  not  be l i mi t ed t o:  t ar get  
l evel s of  cont ami nant s i n soi l  t hat  wi l l  be t r eat ed;  t est  par amet er s,  
number  of  sampl es,  and sampl i ng l ocat i ons t hat  wi l l  be used t o 
det er mi ne t he sour ce of  cont ami nat ed soi l ;  sour ces of  amendment s;  t he 
pr oposed amount  of  each amendment  t hat  wi l l  be added t o each cubi c m 
yar d of  cont ami nat ed soi l ;  i r r i gat i on wat er  sour ce;  pl an f or  physi cal  
and chemi cal  moni t or i ng;  l abor at or y t ur n- ar ound- t i me;  pl an f or  
mai nt ai ni ng pr oper  t emper at ur es,  and moi st ur e cont ent s;  i r r i gat i on and 
mi xi ng equi pment  speci f i cat i ons;  and wast e di sposal  pl an.   Test  
met hods,  and ot her  sampl i ng and anal ysi s r equi r ement s f or  t he f i el d 
demonst r at i on t est  must  be [ _____] .   For  equi pment  t hat  wi l l  be i n 
cont act  wi t h expl osi ves- cont ami nat ed mat er i al ,  a copy of  t he 
expl osi ves hazar d anal ysi s r epor t  f or  each pi ece of  equi pment  must  be 
pr ovi ded.   Expl osi ves hazar d anal ysi s r epor t s must  be i n accor dance 
wi t h DA PAM 385- 64.

d.   The f i el d demonst r at i on r epor t  not  mor e t han [ 120]  [ _____]  cal endar  
days af t er  compl et i on of  t he f i el d demonst r at i on.   The r epor t  must  
document  r el evant  dat a i ncl udi ng,  but  not  l i mi t ed t o:   
char act er i zat i on t est  r esul t s f or  each amendment ;  t he sour ce of  each 
amendment ;  t he pr opor t i ons of  amendment s and soi l  i n each r eci pe 
t est ed;  chr onol ogi cal  t abl e showi ng al l  mat er i al s added t o each 
wi ndr ow,  amount  added,  dat e of  addi t i on,  and each mi xi ng,  
pr eci pi t at i on,  i r r i gat i on and sampl i ng event .   The r epor t  must  al so 
i ncl ude:  physi cal  and chemi cal  moni t or i ng dat a f r om bef or e,  dur i ng and 
af t er  t r eat ment ;  degr adat i on r at es;  f i nal  di sposi t i on of  wast es and 
t r eat ed mat er i al ;  concl usi ons;  r ecommendat i ons;  and pr oposed r eci pe of  
soi l  and amendment s f or  f ul l - scal e oper at i ons.   I n addi t i on,  t he 
day- t o- day l og of  oper at i ons and adj ust ment s must  be i ncl uded i n an 
appendi x.

e.   An odor  cont r ol  pl an not  mor e t han [ 48]  [ _____]  hour s af t er  bei ng 
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not i f i ed by t he Cont r act i ng Of f i cer .   A per i od of  not  l ess t han [ 14]  
[ _____]  cal endar  days must  be al l owed f or  i n t he schedul e f or  
Gover nment  r evi ew.   The submi t t al  must  i ncl ude:   a wr i t t en descr i pt i on 
of  what  measur es wer e t aken t o cont r ol  odor s,  at  whi ch l ocat i ons,  and 
when t he measur es wer e i mpl ement ed;  and a pl an f or  f ut ur e odor  cont r ol  
measur es.

f .   Copi es of  r ecor ds f or  t r eat ed or  pr ocessed mat er i al s whi ch have been 
di sposed of  not  mor e t han [ 45]  [ _____]  cal endar  days af t er  di sposal  of  
each bat ch of  mat er i al s.   The f ol l owi ng must  be i ncl uded f or  each 
bat ch of  t r eat ed mat er i al :   di sposal  l ocat i on;  dat e of  t r anspor t  t o 
di sposal  l ocat i on;  vol ume or  wei ght  of  mat er i al ;  and chemi cal  dat a 
r epor t s.   Cr oss- r ef er ences t o t he submi t t al  speci f i ed i n Sect i on 
02 81 00 TRANSPORTATI ON AND DI SPOSAL OF HAZARDOUS MATERI ALS,  whi ch 
i ncl udes t he mani f est s,  must  be pr ovi ded f or  mat er i al s di sposed of  
of f s i t e.   For  non- mani f est ed mat er i al s di sposed of  of f s i t e,  t he 
f ol l owi ng i nf or mat i on must  al so be pr ovi ded:   addr ess,  phone number ,  
and poi nt  of  cont act  f or  each r ecei v i ng of f s i t e di sposal  f aci l i t y .

g.   The amendment  t est  r epor t  not  mor e t han [ 60]  [ _____]  cal endar  days 
af t er  compl et i on of  amendment  t est i ng.   Repor t  must  i ncl ude:   
char act er i zat i on t est  r esul t s f or  each amendment ;  t he sour ce of  each 
amendment ;  t he dat e t hat  each amendment  was shi pped,  r ecei ved and 
t est ed by t he l abor at or y;  pr ocedur e used t o shi p each amendment  
( i ncl udi ng t ype of  cont ai ner s and t emper at ur e) ;  i f  amendment s wer e 
st or ed f or  any per i od of  t i me,  t he t emper at ur e of  st or age;  t est i ng 
met hods used;  and pr oposed r eci pes of  soi l  and amendment s f or  
bench- scal e t est i ng.

h.   The bench- scal e t est  r epor t  not  mor e t han [ 90]  [ _____]  cal endar  days 
af t er  compl et i on of  t he bench- scal e t est .   Repor t  must  i ncl ude:  
char act er i zat i on t est  r esul t s f or  each amendment ;  t he sour ce of  each 
amendment ;  t he pr opor t i ons of  amendment s and soi l  i n each r eci pe 
t est ed;  t he dat e t hat  each amendment  was shi pped and r ecei ved by t he 
l abor at or y;  pr ocedur e used t o shi p each amendment  ( i ncl udi ng t ype of  
cont ai ner s and t emper at ur e) ;  i f  amendment s wer e st or ed f or  any per i od 
of  t i me,  t he t emper at ur e of  st or age;  t he dat e t hat  t he bench scal e 
t est  was i ni t i at ed;  physi cal  and chemi cal  moni t or i ng dat a;  and 
pr oposed r eci pes of  soi l  and amendment s f or  t he f i el d demonst r at i on.   
Gr aphs of  t emper at ur e ver sus t i me must  be pr ovi ded f or  each 
sel f - heat i ng t est  per f or med.   Bot h ambi ent  t emper at ur es and compost  
t emper at ur es must  be pr ovi ded.

i .   Repor t s must  be f ur ni shed weekl y f or  t he f i r st  [ 10]  [ _____]  weeks,  and 
ever y [ 2]  [ _____]  weeks,  t her eaf t er .   The r epor t  must  be kept  at  t he 
f aci l i t y  dur i ng t he [ f i el d demonst r at i on]  [ and]  [ f ul l - scal e 
oper at i on] .   The f ol l owi ng i nf or mat i on must  be r ecor ded and mai nt ai ned 
unt i l  c l osur e of  t he f aci l i t y :   descr i pt i on ( i ncl udi ng sour ces)  of  
cont ami nat ed soi l  and amendment s on si t e;  t he dat es of  r ecei pt ,  
st or age,  t r eat ment ,  and di sposal  of  cont ami nat ed soi l  and amendment s;  
t he l ocat i on of  al l  amendment s,  cont ami nat ed soi l ,  and compost  on 
si t e;  and t he quant i t y at  each l ocat i on.   The l ocat i on and quant i t y of  
each t ype of  mat er i al  must  be r ecor ded on a map or  di agr am of  t he 
s i t e.   Thi s i nf or mat i on must  i ncl ude cr oss- r ef er ences t o speci f i c  
mani f est  document  number s,  i f  t he wast e was accompani ed by a 
mani f est .   Summar y r epor t s and det ai l s of  al l  i nci dent s t hat  r equi r e 
i mpl ement i ng cont i ngency pl ans,  or  cor r ect i ve act i on measur es must  
al so be pr ovi ded.   The r epor t s must  al so i ncl ude:   dat e and t i me of  
each moni t or i ng or  t est i ng event ;  r esul t s f r om each moni t or i ng or  
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t est i ng event ;  moni t or i ng pr ocedur e,  or  t est  met hod used;  i ndi v i dual  
per f or mi ng t he moni t or i ng or  t est i ng,  and ot her  i ndi v i dual s pr esent ;  
and r emar ks.   Cr oss- r ef er ences t o submi t t al s speci f i ed i n ot her  
sect i ons may be pr ovi ded t o pr event  dupl i cat e i nf or mat i on i n separ at e 
submi t t al s.

j .   Saf et y dat a sheet s ( SDSs) ,  cer t i f i cat es of  anal ysi s,  and pr oduct  
per f or mance dat a not  mor e t han [ 45]  [ _____]  cal endar  days af t er  not i ce 
t o pr oceed.   SDSs must  be i n accor dance wi t h 29 CFR 1910 Sect i on 1200 
( g) .

1. 8   PREVI OUSLY CONDUCTED TREATABI LI TY STUDI ES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph shoul d be del et ed i f  no 
pr evi ous t r eat abi l i t y  st udi es have been conduct ed.

The met hods empl oyed i n t he pr evi ous t r eat abi l i t y  
st udi es may not  be t he same as t hose pr oposed by t he 
Cont r act or .   Document at i on of  t he pr evi ous 
t r eat abi l i t y  st udi es shoul d i ncl ude t he same 
i nf or mat i on shown i n t he f ol l owi ng sub- par agr aphs:   
Bench- Scal e Test  Repor t  and Fi el d Demonst r at i on 
Repor t ,  i n PART 3.   Tr eat abi l i t y  st udy r epor t s 
shoul d be pr epar ed t o pr ovi de pr ospect i ve 
Cont r act or s wi t h suf f i c i ent  i nf or mat i on t o pr epar e a 
r esponsi ve bi d,  or  pr oposal ,  f or  t he cont r act .   
Tr eat abi l i t y  st udi es ar e a necessar y par t  of  each 
compost i ng pr oj ect .   Bench- scal e t est s and f i el d 
demonst r at i ons shoul d be per f or med t o det er mi ne 
whi ch r eci pes of  soi l  and amendment s ar e most  l i kel y 
t o f ul f i l l  t he t r eat ment  cr i t er i a.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The t r eat abi l i t y  st udy r epor t ,  appended t o t he t echni cal  speci f i cat i ons (
Appendi x [ _____] ) ,  i s  f or  i nf or mat i on pur poses onl y.

1. 9   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a “ G”  t o an i t em,  
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
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( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy 
and Ai r  For ce pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy and Ai r  
For ce pr oj ect s,  or  choose t he second br acket ed i t em 
f or  Ar my pr oj ect s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Compost i ng Wor k Pl an;  G[ ,  [ _____] ]
Amendment  Test
Bench- Scal e Test
Fi el d Demonst r at i on;  G[ ,  [ _____] ]
Odor  Cont r ol
Tr eat ment  Compl et i on Recor ds

SD- 06 Test  Repor t s

Amendment  Test
Bench- Scal e Test  Repor t ;  G[ ,  [ _____] ]
Fi el d Demonst r at i on Repor t ;  G[ ,  [ _____] ]
Oper at i ons Repor t

SD- 07 Cer t i f i cat es

Synt het i c or  Manuf act ur ed Addi t i ves
Compost i ng Wor k Pl an

1. 10   QUALI FI CATI ONS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The maj or i t y of  compost i ng pr oj ect s compl et ed 
t o dat e have i nvol ved t r eat ment  of  soi l  cont ami nat ed 
pr i mar i l y wi t h TNT.   For  s i t es wi t h unusual ,  or  
di f f i cul t  t o t r eat ,  cont ami nant s of  concer n ( e. g. ,  
except i onal l y hi gh l evel s of  HMX or  RDX) ,  t he 
desi gner  shoul d consi der  i ncl udi ng a r equi r ement  
t hat  t he Cont r act or  have compl et ed a f i el d 
demonst r at i on or  f ul l - scal e pr oj ect  wher e 
expl osi ves- cont ami nat ed soi l  was successf ul l y 
t r eat ed.   However ,  i ncl udi ng such a r equi r ement  may 
l i mi t  t he number  of  qual i f i ed bi dder s,  and dr i ve up 
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t he pr i ce of  t he cont r act .
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

a.   Have successf ul l y compl et ed at  l east  [ 1]  [ _____]  wi ndr ow compost i ng 
pr oj ect  t hat  r equi r ed pr ocessi ng of  a vol ume of  compost  compar abl e t o 
t he est i mat ed vol ume of  compost  t hat  wi l l  be gener at ed dur i ng t hi s 
pr oj ect .   Al so have successf ul l y compl et ed at  l east  [ 1]  [ _____]  
f ul l - scal e pr oj ect ,  t hat  r equi r ed handl i ng and t r anspor t  of  soi l  
cont ami nat ed wi t h a [ RCRA hazar dous const i t uent ,  or  CERCLA hazar dous 
subst ance]  [ _____] .   For  each pr oj ect ,  t he f ol l owi ng must  be 
pr ovi ded:   s i t e name,  l ocat i on,  t he names of  t he Cont r act or ' s key 
per sonnel ;  key poi nt s of  cont act  and phone number s ( i ncl udi ng 
gover nment  r epr esent at i ves,  and ot her  par t i es i nvol ved i n t he 
pr oj ect ) ;  dat es of  mobi l i zat i on/ demobi l i zat i on;  cont ami nant s of  
concer n;  and t he vol ume of  cont ami nat ed soi l  handl ed or  t r eat ed.   The 
f ol l owi ng must  al so be pr ovi ded,  i f  appl i cabl e:   dat es f or  i ni t i at i ng 
and compl et i ng t r eat ment ;  amount  of  t i me r equi r ed t o t r eat  each bat ch 
of  cont ami nat ed soi l ;  vol ume of  amendment s added per  uni t  vol ume of  
cont ami nat ed soi l ;  f i nal  vol ume of  f i ni shed compost ;  concent r at i ons of  
cont ami nant s of  concer n i n soi l  ( bef or e t r eat ment ) ,  day zer o ( i n 
compost ) ,  dur i ng t r eat ment ,  and af t er  t r eat ment .

b.   Per mi t s and Cer t i f i cat i ons.   Obt ai n t he per mi t s,  per mi t  equi val ent s 
and cer t i f i cat i ons;  and meet  t he subst ant i ve r egul at or y r equi r ement s 
necessar y f or  t he i nst al l at i on,  oper at i on and cl osur e of  t he pr oj ect .   
For  any of  t he above- l i s t ed i t ems r equi r i ng a l onger  t i me f r ame,  
copi es of  appl i cat i ons,  and schedul ed dat es f or  r ecei v i ng f i nal  
appr oval ,  must  be i ncl uded.

c.   Dr awi ngs.   Pr oj ect  dr awi ngs must  i ncl ude,  but  must  not  be l i mi t ed t o:   
l ayout  of  t he f aci l i t y ;  di mensi ons of  amendment  st or age ar eas,  
pr epr ocessi ng ar eas,  and t r eat ment  pad;  di mensi ons and vol umes of  
cont ami nat ed soi l s st ockpi l es,  t r eat ed mat er i al s st ockpi l es,  and wast e 
st ockpi l es;  l ocat i ons,  di mensi ons,  and vol ume of  col l ect i on sumps and 
any anci l l ar y wat er  st or age f aci l i t i es;  di mensi ons,  vol umes and cr oss 
sect i ons of  wi ndr ows;  pl an vi ew and cr oss sect i ons of  per i met er  ber ms 
and col l ect i on sumps;  anci l l ar y wat er  st or age f aci l i t i es;  s i ze of  
cont act  wat er  conveyance devi ces and st r uct ur es;  pi pi ng and 
i nst r ument at i on di agr ams;  and pr ocess f l ow di agr ams.

1. 11   PROJECT/ SI TE CONDI TI ONS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The per t i nent  s i t e char act er i zat i on dat a 
shoul d be pl aced i n t he appendi ces of  t he t echni cal  
speci f i cat i ons or  on t he dr awi ngs,  and r ef er enced 
her e.   I f  t he s i t e cont ai ns a s i gni f i cant  amount  of  
debr i s,  t he avai l abl e i nf or mat i on about  i t s ext ent  
and char act er i zat i on shoul d al so be pr ovi ded.   
I ndi cat e t he det ai l  t o whi ch s i t e char act er i zat i on 
has been per f or med and i ndi cat e wher e dat a gaps 
exi st .   The i nf or mat i on shoul d al so i ncl ude 
const r uct i on l i mi t s,  pr oper t y sur vey,  ut i l i t i es,  
chemi cal  dat a,  geot echni cal  dat a,  sampl i ng 
l ocat i ons,  and bor i ng l ogs.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The physi cal  condi t i ons i ndi cat ed on t he [ dr awi ngs]  [ and]  [ speci f i cat i ons]  
ar e t he r esul t  of  s i t e i nvest i gat i ons.   The nat ur e and ext ent  of  
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cont ami nat i on ar e [ summar i zed i n Tabl e 4]  [ shown i n an appendi x t o t he 
speci f i cat i ons]  [ _____] .   Per f or m an i ndependent  i nt er pr et at i on of  t he 
s i t e char act er i zat i on dat a.   Not i f y t he Cont r act i ng Of f i cer  i n not  mor e 
t han [ 48 hour s]  [ _____]  i f  di scr epanci es bet ween t he dat a pr ovi ded and 
act ual  f i el d condi t i ons ar e di scover ed.

TABLE 4 -  NATURE AND EXTENT OF CONTAMI NATI ON

CONTAMI NATED  MATERI ALS

CONTAMI NATED ZONE ( 1) AREA 2 AVERAGE
DEPTH ( 3)

VOLUME ( 4) CONTAMI NANTS OF CONCERN

Zone 1 [ _____] [ _____] [ _____] [ _____]

Zone 2 [ _____] [ _____] [ _____] [ _____]

Zone 3 [ _____] [ _____] [ _____] [ _____]

( 1)   Cont ami nat ed zones ar e def i ned i n [ Dr awi ngs]  [ Appendi x [ _____] ]

( 2)   Ar ea i n [ squar e met er s f eet ]  [ _____]

( 3)   Dept h i n [ met er s f eet ]  [ _____]

( 4)   Vol ume i n [ cubi c  met er s yar ds]  [ _____]

PART 2   PRODUCTS

2. 1   STANDARD PRODUCTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I t  may be necessar y t o per f or m an expl osi ve 
hazar d anal ysi s on equi pment  used t o pr ocess 
expl osi ves- cont ami nat ed mat er i al  ( see DA PAM 
385- 64) .   Equi pment  used on pr evi ous compost i ng 
pr oj ect s may al r eady have been subj ect  t o an 
expl osi ves hazar d anal ysi s ( see Hazar d Revi ew of  KW 
Wi ndr ow Compost er ,  Mar ch 1992,  i n Appendi x E of  
USAEC CETHA- TS- CR- 93043) .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Mat er i al s and equi pment  must  be t he st andar d pr oduct s of  a manuf act ur er  
r egul ar l y engaged i n t he manuf act ur e of  such pr oduct s and must  essent i al l y  
dupl i cat e i t ems t hat  have been i n sat i sf act or y use f or  at  l east  2 year s 
pr i or  t o bi d openi ng.   Equi pment  must  be suppor t ed by a ser vi ce 
or gani zat i on t hat  i s,  i n t he opi ni on of  t he Cont r act i ng Of f i cer ,  capabl e 
of  pr ovi di ng ser vi ce,  mat er i al s and equi pment  i n an expedi ent  manner .

2. 2   WATER SUPPLY

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   One i mpor t ant  concer n f or  i r r i gat i on wat er  i s 
t o ensur e t hat  sal t s do not  accumul at e t o l evel s 
t hat  i nhi bi t  bi ol ogi cal  act i v i t y.   Conduct i v i t y i s 
an i ndi cat or  of  sal t  cont ent .   Conduct i v i t y may be 
r epor t ed i n mi cr o- si emen per  cm,  or  mi cr o- mho per  
cm.   Tot al  di ssol ved sol i ds ( TDS)  t est i ng may be 
subst i t ut ed f or  conduct i v i t y.
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Possi bl e wat er  sour ces i ncl ude:   a near by pond,  or  
ot her  sur f ace wat er  body;  a hydr ant ,  or  ot her  
connect i on t o a wat er  di st r i but i on l i ne;  used 
decont ami nat i on wat er ;  and r unof f  f r om 
pr eci pi t at i on;  see par agr aph St or age Vol ume.   For  
most  compost i ng oper at i ons,  spont aneous combust i on 
i s an unl i kel y occur r ence.   However ,  i f  l ar ge 
quant i t i es of  ver y dr y mat er i al s ( e. g. ,  l eaves)  wi l l  
be used as amendment s,  i t  may be necessar y t o 
i ncl ude pr ovi s i ons f or  f i r e det ect i on and/ or  f i r e 
pr ot ect i on ( see par agr aph Moi st ur e Cont r ol ) .   I f  
t her e ar e suscept i bl e st r uct ur es near by,  i t  may be 
necessar y t o ensur e t hat  t he l ocal  wat er  
di st r i but i on syst em i s adequat e t o pr event  a f i r e 
f r om spr eadi ng.   I t  may al so be necessar y t o 
coor di nat e t hi s Sect i on wi t h Sect i ons 28 31 60 
I NTERI OR FI RE ALARM SYSTEM,  NON- ADDRESSABLE;  28 31 66
 I NTERI OR FI RE ALARM AND MASS NOTI FI CATI ON SYSTEM,  
NON- ADDRESSABLE;  28 31 70 I NTERI OR FI RE ALARM 
SYSTEM,  ADDRESSABLE;  or  28 31 76 I NTERI OR FI RE ALARM 
AND MASS NOTI FI CATI ON SYSTEM,  ADDRESSABLE.   Thi s 
Sect i on does not  i ncl ude pr ovi s i ons f or  f i r e 
pr ot ect i on.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Wat er  f or  i r r i gat i on must  not  cont ai n oi l s,  aci ds,  sal t s,  al kal i s,  or gani c 
mat t er ,  sol i ds or  ot her  subst ances at  concent r at i ons t hat  coul d be 
det r i ment al  t o t he successf ul  t r eat ment  of  t he cont ami nat ed mat er i al s.   
The accept abl e r anges,  or  l evel s,  of  t he f ol l owi ng par amet er s i n t he 
i r r i gat i on wat er  must  not  exceed t he cr i t er i a est abl i shed i n Tabl e 5.

TABLE 5 -  I RRI GATI ON WATER CRI TERI A

PARAMETER REUSE CRI TERI A

maxi mum conduct i v i t y [ _____]  mi cr o- mho per  cm

mi ni mum pH [ _____]  st andar d uni t s

maxi mum pH [ _____]  st andar d uni t s

[ _____] [ _____]

2. 3   AMENDMENTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Fact or s dr i v i ng sel ect i on of  amendment s 
shoul d i ncl ude:   seasonal  avai l abi l i t y ,  pr oxi mi t y of  
sour ces t o t he s i t e,  cost s,  amenabi l i t y  t o st or age 
and handl i ng,  moi st ur e cont ent ,  odor  pot ent i al ,  
t ext ur e and por osi t y,  car bon- t o- ni t r ogen ( C: N)  
r at i o,  pr evi ous exper i ence wi t h usi ng an amendment ,  
and var i abi l i t y  i n t he qual i t y of  an amendment .   
Amendment  mi xt ur es t hat  have been successf ul l y used 
f or  pr evi ous pr oj ect s,  i nvol v i ng t r eat ment  of  
hazar dous- wast e- cont ami nat ed soi l ,  shoul d be gi ven 
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pr i mar y consi der at i on.

Theor et i cal l y,  t he C: N r at i o of  t he compost  r eci pe 
shoul d be bet ween 20: 1- 40: 1.   The C and N cont ent s 
of  candi dat e amendment s can be est i mat ed usi ng 
l i t er at ur e val ues ( see Appendi x A of  t he On- Far m 
Compost i ng Handbook) .   Labor at or y t est i ng,  f or  
moi st ur e and ash cont ent ,  may al so be used t o 
det er mi ne car bon cont ent .   By subt r act i ng t he ash 
cont ent  f r om t he dr y wei ght ,  t he or gani c mat t er  
cont ent  can be det er mi ned.   The car bon cont ent  i s 
usual l y det er mi ned by di v i di ng t he or gani c mat t er  
cont ent  by 1. 8.   Ot her  amendment  sel ect i on 
consi der at i ons ar e pr ovi ded i n par agr aph Amendment  
Test i ng and Bench- Scal e Test i ng,  i n PART 3.

I f  t he bul k densi t y of  t he amendment  r eci pe ( not  
i ncl udi ng soi l )  i s  gr eat er  t han 640 kg per  cubi c 
met er  40 l bs per  cubi c f oot ,  t he r eci pe may not  be 
suf f i c i ent l y por ous.   Wood chi ps may be used t o 
i ncr ease t he por osi t y of  a compost  r eci pe;  however ,  
dependi ng on pl ans f or  end- use,  l ar ge- di amet er  
mat er i al s may have t o be separ at ed f r om t he f i ni shed 
mat er i al  ( see par agr aphs SOI L PRE- PROCESSI NG,  Cur i ng 
and St or age,  and Di sposal  i n PART 3) .   I t  becomes 
mor e di f f i cul t  t o mai nt ai n aer obi c condi t i ons i n t he 
wi ndr ow as t he por osi t y decr eases,  and as t he 
moi st ur e cont ent  i ncr eases ( see par agr aph Moi st ur e 
Cont r ol  i n PART 3) .   Use of  amendment s wi t h a 
ext r emel y hi gh moi st ur e cont ent  ( e. g. ,  l i qui d 
manur e)  shoul d be avoi ded.   The moi st ur e cont ent  of  
t he soi l  and amendment s wi l l  cont r ol  t he i ni t i al  
moi st ur e cont ent  of  t he compost .   I f  t he i ni t i al  
moi st ur e cont ent  i s t oo hi gh,  t he wi ndr ow may not  
heat  up pr oper l y,  and t he pr ocess may f ai l .

The f ol l owi ng amendment  mi xt ur e has been 
successf ul l y used f or  f ul l - scal e t r eat ment  of  
expl osi ves- cont ami nat ed soi l :   30 per cent  soi l ,  17. 5 
per cent  sawdust ,  17. 5 per cent  hay,  21 per cent  cow 
manur e,  10. 5 per cent  chopped pot at o wast e,  3. 5 
per cent  chi cken manur e ( as r epor t ed i n USAEC 
CETHA- TS- CR- 93043) .   Based on pr evi ous,  successf ul  
compost i ng pr oj ect s f or  expl osi ves- cont ami nat ed 
soi l ,  t he f ol l owi ng r eci pe of  soi l  and amendment s i s 
r ecommended:

a.   30 per cent  Cont ami nat ed Soi l .   I t  may be 
necessar y t o r educe t he soi l  per cent age i f  c l ayey 
soi l s ar e bei ng t r eat ed.

b.   15 -  20 per cent  Saw Dust / Wood Chi ps.   I t  may be 
advant ageous t o subst i t ut e al l  or  a por t i on of  t he 
sawdust  wi t h wood chi ps.   Wood chi ps pr ovi de f or  
gr eat er  por osi t y i n t he compost .   Use of  cedar  
chi ps,  or  ot her  ar omat i c wood chi ps,  shoul d be 
avoi ded.

c.   15 -  17 per cent  Al f al f a Hay.   The qual i t y of  t he 
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hay may be mar gi nal .   Mol dy al f al f a hay has been 
f ound t o per f or m sat i sf act or i l y ,  and i t  i s  usual l y 
l ess expensi ve t han f eed qual i t y hay.

d.   10 -  20 per cent  Pot at o Wast e.   Chopped pot at oes 
ar e bet t er  t han whol e pot at oes.   I t  may be possi bl e 
t o use ot her  st ar ch sour ces i n l i eu of  pot at oes.

e.   15 -  25 per cent  Manur e.   Must  be f r esh ( not  
dr i ed) .    Al t hough chi cken manur e has a hi gher  
ni t r ogen cont ent ,  sat i sf act or y r esul t s have been 
obt ai ned usi ng onl y cow or  st eer  manur e.   Manur e 
f r om r umi nant  ani mal s ( e. g. ,  cows)  i s t hought  t o be 
t he best  sour ce of  mi cr obi al  i nocul um.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Repr esent at i ve sampl es f r om t he f i r st  shi pment  of  [ manur e,  and pot at o 
wast e ( or  ot her  veget abl e wast e) ]  [ _____]  must  be t est ed f or :   
conduct i v i t y,  and moi st ur e cont ent .   The concent r at i on of  gl ass,  pl ast i c,  
and ot her  f or ei gn mat er i al s i n each shi pment  of  amendment  must  not  exceed 
[ 5]  [ _____]  per cent ,  by dr y wei ght .   Asbest os cont ai ni ng mat er i al s must  
not  be used as amendment s.   The i ni t i al  sol ubl e sal t  cont ent  
( conduct i v i t y)  of  t he compost  ( i ncl udi ng soi l  and amendment s)  must  not  
exceed [ 20]  [ _____]  mmhos per  cent i met er .   The i ni t i al  moi st ur e cont ent  of  
t he compost  ( i ncl udi ng soi l  and amendment s)  must  not  exceed [ 60]  [ _____]  
per cent  of  t he moi st ur e cont ent  at  f i el d capaci t y ( or  wat er  hol di ng 
capaci t y) .

2. 4   SYNTHETI C OR MANUFACTURED ADDI TI VES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I t  i s  usual l y unnecessar y t o i ncl ude 
synt het i c or  manuf act ur ed addi t i ves ( e. g. ,  
sur f act ant s or  mi cr obi al  i nocul um)  i n compost  
r eci pes.   Thi s par agr aph shoul d be del et ed i f  
synt het i c or  manuf act ur ed addi t i ves wi l l  not  be used.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

A cer t i f i cat e of  anal ysi s must  accompany each shi ppi ng uni t  of  synt het i c 
or  manuf act ur ed addi t i ve suppl i ed by t he vendor .   Shi p addi t i ves i n 
pr oper l y l abel ed cont ai ner s wi t h i nst r uct i ons f or  handl i ng and st or age.   
St r i ct l y adher e t o t he i nst r uct i ons.

PART 3   EXECUTI ON

3. 1   AMENDMENT TESTI NG AND BENCH- SCALE TESTI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  a pr oven r eci pe wi l l  be used,  t est i ng of  
amendment s may not  be necessar y ( see par agr aph 
Amendment s) .   However ,  i f  a t ype of  amendment  has 
been pr oposed f or  whi ch t her e i s no pr evi ous 
exper i ence,  t he f ol l owi ng t est s may be war r ant ed:   
bul k densi t y,  moi st ur e cont ent ,  f i el d capaci t y ( or  
wat er  hol di ng capaci t y) ,  f r ee car bonat e,  or gani c 
mat t er  cont ent  ( or  vol at i l e sol i ds) ,  ash cont ent ,  
pH,  conduct i v i t y,  and t ot al  Kj el dahl  ni t r ogen.   
These par agr aphs,  and t he cor r espondi ng submi t t al  
descr i pt i ons,  shoul d be del et ed i f  amendment  t est i ng 
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and bench- scal e t est i ng wer e per f or med pr i or  t o 
awar di ng t hi s cont r act .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3. 1. 1   Amendment  Test

Pr i or  t o t he bench- scal e t est ,  col l ect  and t est  sampl es of  amendment s 
f or :   [ moi st ur e cont ent ,  pH,  and conduct i v i t y]  [ _____] .   For  each t ype of  
amendment ,  [ 2 composi t e sampl es]  [ _____]   must  be t est ed.   The f ol l owi ng 
amendment s must  be i ncl uded i n t est i ng:   [ manur e,  and pot at o wast e ( or  
ot her  veget abl e wast e) ]  [ _____] .

3. 1. 2   Bench- Scal e Test

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The t est i ng descr i bed bel ow i s c l osel y 
r el at ed t o t he Dewar  sel f - heat i ng t est  t hat  i s  used 
t o det er mi ne t he mat ur i t y of  compost .   However ,  t he 
t est i ng descr i bed bel ow r equi r es mor e i nt ensi ve 
moni t or i ng,  a l ar ger  vol ume of  mat er i al ,  and mor e 
t i me t han a st andar d Dewar  sel f - heat i ng t est .

Sel f - heat i ng t est s ar e t ypi cal l y per f or med usi ng 
i nsul at ed cont ai ner s ( e. g. ,  Dewar  f l asks) ,  and may 
be used t o assess whet her  r eci pes of  soi l  and 
amendment s ar e sui t abl e f or  compost i ng;  a r eci pe may 
be sui t abl e i f  i t  heat s up,  and r emai ns at  a 
suf f i c i ent l y hi gh t emper at ur e f or  a ext ended per i od 
of  t i me.   Sel f - heat i ng t est s may al so be used t o 
det er mi ne i f  an or gani c cont ami nant  t hat  has not  
pr evi ousl y been t r eat ed vi a compost i ng,  i s  amenabl e 
t o compost i ng.

I t  i s  possi bl e t o use cont ai ner s wi t h a vol ume of  
l ess t han 4 L 1 gal l on f or  sel f - heat i ng t est s;  
however ,  a mi ni mum vol ume of  4 L 1 gal l on i s 
r ecommended f or  t he f ol l owi ng r easons:   t o mor e 
accur at el y s i mul at e condi t i ons of  a compost  wi ndr ow 
( hei ght  of  about  1. 5 m 5 f eet ) ;  and t o r educe t he 
chances of  usi ng soi l  sampl es t hat  ar e not  
r epr esent at i ve of  s i t e condi t i ons.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Af t er  compl et i on of  amendment  t est i ng,  r evi ew t he t est  r esul t s,  and submi t  
t he pr oposed r eci pes of  soi l  and amendment s t o be i ncl uded i n t he 
bench- scal e t est i ng.   Per f or m at  l east  [ t hr ee,  r epl i cat e]  [ _____]  
sel f - heat i ng t est s s i mul t aneousl y f or  each sel ect ed r eci pe.   Pr i or  t o 
t est i ng,  homogeni ze and di v i de each r eci pe i nt o r epl i cat e vol umes.   The 
vol ume of  mat er i al  ( i ncl udi ng soi l  and amendment s)  i ncl uded i n each 
cont ai ner  f or  t he sel f - heat i ng t est s must  be not  l ess t han [ [ 4]  [ _____]  L 
[ 1]  [ _____]  gal ]  [ _____] .   Sel f - heat i ng t est s must  be per f or med f or  a 
per i od of  not  l ess t han [ 28 days]  [ _____] ,  dur i ng whi ch t emper at ur e 
moni t or i ng must  be per f or med [ dai l y]  [ _____] .

3. 1. 3   Bench- Scal e Test  Repor t

Af t er  compl et i on of  bench- scal e t est i ng,  r evi ew t he t est  r esul t s,  and 
pr opose t he r eci pes of  soi l  and amendment s t o be i ncl uded i n t he f i el d 
demonst r at i on.   I ncl ude t he pr oposal  f or  t he f i el d demonst r at i on i n t he 
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Fi el d Demonst r at i on submi t t al .

3. 2   MOBI LI ZATI ON

Do not  mobi l i ze t o t he s i t e unt i l  wr i t t en appr oval  i s  r ecei ved f r om t he 
Cont r act i ng Of f i cer .   Del ays caused by t he Cont r act or ' s f ai l ur e t o acqui r e 
per mi t s,  meet  ot her  r egul at or y r equi r ement s,  or  f ul f i l l  ot her  cont r act  
r equi r ement s must  r esul t  i n no addi t i onal  cost s.   Equi pment  whi ch may have 
pr evi ousl y come i nt o cont act  wi t h cont ami nat ed mat er i al  must  be 
decont ami nat ed bef or e bei ng br ought  t o t he s i t e.

3. 3   EMI SSI ONS AND DUST CONTROL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   See EP 1110- 1- 21,  Ai r  Pat hway Anal ysi s f or  
t he Desi gn of  Hazar dous,  Toxi c and Radi oact i ve Wast e 
( HTRW)  Remedi al  Act i on Pr oj ect s,  t o det er mi ne t he 
need f or  per i met er  ai r  moni t or i ng and ai r  emi ssi on 
cont r ol  r equi r ement s.   I f  necessar y,  per i met er  ai r  
act i on l evel s,  and met eor ol ogi cal  moni t or i ng and ai r  
emi ssi on cont r ol  r equi r ement s,  shoul d be i ncl uded i n 
t hi s Sect i on.   I f  per i met er  ai r  moni t or i ng,  and 
emi ssi on cont r ol  r equi r ement s ar e not  necessar y,  
t hi s par agr aph shoul d be del et ed.

I t  may be necessar y t o i mpl ement  cont r ol  measur es 
dur i ng t he f ol l owi ng act i v i t i es:   t he f i el d 
demonst r at i on,  excavat i on,  haul i ng,  st ockpi l i ng,  
separ at i on of  over si ze mat er i al s,  bl endi ng 
amendment s,  bl endi ng amendment s and soi l ,  
const r uct i on of  wi ndr ows,  mi xi ng wi ndr ows,  t r anspor t  
of  compost ,  di sposal  of  f i ni shed compost ,  and r euse 
of  f i ni shed compost  ( e. g. ,  l and appl i cat i on) .   Ther e 
may be an i ncr eased pot ent i al  f or  human exposur e t o 
ammoni a gas and mol d spor es ( e. g. ,  Asper gi l l us 
f umagat us)  dur i ng compost i ng.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The f ol l owi ng measur es must  be i mpl ement ed t o cont r ol  emi ssi ons,  and 
dust :   [ _____] .

3. 4   FI ELD DEMONSTRATI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The f i el d demonst r at i on r equi r ement s ar e a 
f unct i on of  t he uncer t ai nt y of  t he mat er i al s t o be 
t r eat ed.   For  wel l  def i ned wast es t hat  ar e known t o 
be amenabl e t o compost i ng,  opt i mi zat i on t est i ng 
( per f or med usi ng f ul l - scal e equi pment  and 
f aci l i t i es)  may be adequat e.   I f  t he amenabi l i t y  of  
t he cont ami nat ed mat er i al  t o compost i ng has not  been 
est abl i shed,  t he f i el d demonst r at i on shoul d be 
pr eceded by bench- scal e t est i ng.   I f  t he pr ocess has 
yet  t o be demonst r at ed on a l ar ge scal e f or  t he 
speci f i c  soi l  t ype and cont ami nant s of  concer n,  i t  
may be advant ageous t o per f or m t he f i el d 
demonst r at i on pr i or  t o const r uct i on of  f ul l - scal e 
f aci l i t i es.
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The r eci pe of  soi l  and amendment s used i n t he f i el d 
demonst r at i on wi l l  be based on t he r esul t s of  t he 
bench- scal e t est .   To pr event  scal e- up pr obl ems 
bet ween t he f i el d demonst r at i on and f ul l - scal e 
oper at i ons,  t he bat ch si ze used f or  t he f i el d 
demonst r at i on shoul d be at  l east  23 cubi c met er s 30 
cubi c yar ds,  and not  l ess t han 5 per cent  of  t he 
pr oposed bat ch si ze f or  f ul l - scal e oper at i ons.   A 
bat ch i s def i ned as t hat  amount  of  mat er i al ,  
i ncl udi ng soi l  and amendment s,  f or  whi ch t r eat ment  
i s i ni t i at ed at  t he same t i me dur i ng f ul l - scal e 
oper at i ons.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr i or  t o f ul l  scal e compost i ng oper at i ons,  per f or m a f i el d demonst r at i on.   
I f  t he mat er i al s t r eat ed dur i ng t he f i el d demonst r at i on do not  meet  t he 
t r eat ment  cr i t er i a,  pr ocess an equal  quant i t y of  t he same t ype of  mat er i al  
t hat  f ai l ed,  usi ng pr oper l y modi f i ed oper at i ng condi t i ons,  unt i l  
sat i sf act or y r esul t s ar e obt ai ned.   Keep any t r eat ed mat er i al s t hat  f ai l ed 
t he f i el d demonst r at i on segr egat ed and r et ur n t o t he cont ami nat ed 
mat er i al s st ockpi l e ar ea f or  pr ocessi ng dur i ng f ul l - scal e r emedi at i on.   
The vol ume of  each wi ndr ow,  i ncl udi ng soi l  and amendment s,  i ncl uded i n t he 
f i el d demonst r at i on must  be not  l ess t han [ 23]  [ _____]  cubi c met er s [ 30]  
[ _____]  cubi c yar ds.   Separ at e wi ndr ows,  spaced t o pr event  i nt er mi ngl i ng 
of  cont ami nat ed mat er i al ,  must  be pr ovi ded f or  each r eci pe and/ or  
condi t i on bei ng t est ed.   Reci pes and/ or  Condi t i ons t o be t est ed must  
i ncl ude:   [ _____] .   Conduct  t he f i el d demonst r at i on usi ng t he same wi ndr ow 
di mensi ons,  and si mi l ar  i r r i gat i on and mi xi ng met hods as pr oposed f or  t he 
f ul l  scal e oper at i ons.   Do not  i ni t i at e t he f i el d demonst r at i on unt i l  
wr i t t en appr oval  has been r ecei ved f r om t he Cont r act i ng Of f i cer .

3. 4. 1   Sampl i ng Locat i ons

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Chemi cal  t est i ng shoul d be per f or med t o 
ver i f y t hat  t he mat er i al s t o be used f or  t he f i el d 
demonst r at i on cont ai n t he cont ami nant s of  concer n at  
hi gh enough concent r at i ons t o adequat el y t est  t he 
pr ocess.   Addi t i onal  t est i ng may be war r ant ed t o 
ver i f y t hat  t he physi cal  pr oper t i es of  t he mat er i al s 
ar e r epr esent at i ve of  s i t e condi t i ons.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Cont ami nat ed mat er i al  used f or  t he f i el d demonst r at i on must  be obt ai ned 
f r om t he f ol l owi ng l ocat i ons:   [ _____] .   Pr i or  t o per f or mi ng t he f i el d 
demonst r at i on,  [ 3 composi t e sampl es]  [ _____]  of  t he mat er i al  t o be used 
f or  t he f i el d demonst r at i on must  be t est ed i n accor dance wi t h t he Fi el d 
Demonst r at i on Pl an t o det er mi ne i f  i t  cont ai ns t he f ol l owi ng mi ni mum 
l evel s of  cont ami nat i on:   [ _____] .

3. 4. 2   Moni t or i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Because a mor e i nt ensi ve l evel  of  moni t or i ng 
i s usual l y r equi r ed dur i ng t he f i el d demonst r at i on 
t han dur i ng f ul l - scal e oper at i ons,  a separ at e set  of  
Oper at i on,  Mai nt enance and Pr ocess Moni t or i ng 
r equi r ement s may need t o be pr epar ed.   The f ol l owi ng 
di f f er ences i n moni t or i ng r equi r ement s ar e t ypi cal  
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f or  t he f i el d demonst r at i on ver sus f ul l - scal e 
oper at i ons:   sampl i ng st at i ons may be spaced mor e 
densel y;  t emper at ur e,  moi st ur e cont ent ,  and f i el d 
capaci t y t est i ng may be per f or med mor e f r equent l y;  
and sampl i ng and anal ysi s f or  cont ami nant s of  
concer n may be per f or med on a mor e f r equent ,  and 
mor e r egul ar  basi s.   The f i el d demonst r at i on may 
al so pr ovi de an oppor t uni t y t o devel op a 
s i t e- speci f i c  cor r el at i on bet ween f i el d,  and 
l abor at or y anal ysi s met hods.   A suf f i c i ent  amount  of  
t i me shoul d be schedul ed f or  t he f i el d demonst r at i on 
t o al l ow each cont ami nant  of  concer n t o r each 
asympt ot i c l evel s.   Al so,  t he amount  of  sampl i ng and 
anal ysi s f or  cont ami nant s of  concer n shoul d be 
suf f i c i ent  t o assess t he degr ee of  var i abi l i t y  i n 
t he f i nal  concent r at i ons;  so t hat  i t  can be 
det er mi ned i f  c l eanup goal s wi l l  be r eached.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Dur i ng t he f i el d demonst r at i on,  sampl i ng and anal ysi s must  be per f or med as 
i ndi cat ed under  par agr aph OPERATI ON,  MAI NTENANCE AND PROCESS MONI TORI NG,  
bel ow;  i n addi t i on t o t hese r equi r ement s,  t he f ol l owi ng pr ocessi ng 
moni t or i ng r equi r ement s must  be i mpl ement ed:   [ _____] .   The f i el d 
demonst r at i on must  not  exceed [ 60]  [ _____]  days f r om t he i ni t i al  bl endi ng 
of  soi l  and amendment s unt i l  compl et i on of  compost i ng.

3. 4. 3   Fi el d Demonst r at i on Repor t

Af t er  compl et i on of  f i el d demonst r at i on,  r evi ew t he dat a f r om t he f i el d 
demonst r at i on.   Pr oposed changes i n Oper at i ons,  Mai nt enance and Pr ocess 
Moni t or i ng must  be i ncl uded i n t he Fi el d Demonst r at i on Repor t  submi t t ed t o 
t he Cont r act i ng Of f i cer  f or  r evi ew.

3. 5   SOI L PRE- PROCESSI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Soi l  pr e- pr ocessi ng may i ncl ude st ockpi l i ng,  
scr eeni ng,  and bl endi ng of  cont ami nat ed mat er i al s.   
The maxi mum r ecommended par t i c l e di amet er  f or  
compost  mi xi ng equi pment  can r ange f r om 25 t o 100 mm 
1 t o 4 i nches.   However ,  t he end use f or  t he compost  
may di ct at e t hat  t he maxi mum par t i c l e di amet er  not  
exceed 13 mm 0. 5 i nch ( see par agr aph Cur i ng,  St or age 
and Di sposal ) ;  and t hat  t he concent r at i on of  gl ass,  
pl ast i c,  and ot her  f or ei gn mat er i al s i n soi l  not  
exceed 5 per cent ,  by dr y wei ght .   Al t hough i t  may be 
possi bl e t o i ncl ude r el at i vel y l ar ge par t i c l es i n 
compost ,  an addi t i onal  scr eeni ng st ep may al so be 
necessar y t o r emove t he l ar ge par t i c l es pr i or  t o 
di sposal .   Thi s par agr aph shoul d be coor di nat ed wi t h 
par agr aph Amendment s.   I f  expl osi ves- cont ami nat ed 
soi l  wi l l  be t r eat ed,  i t  may be necessar y t o r equi r e 
t hat  an expl osi ves hazar d anal ysi s be per f or med on 
t he mat er i al  handl i ng equi pment  ( see DA PAM 385- 64;  
and Hazar d Revi ew of  KW Wi ndr ow Compost er ,  Mar ch 
1992,  i n Appendi x E of  USAEC CETHA- TS- CR- 93043) .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The maxi mum par t i c l e s i ze i n soi l  must  be [ compat i bl e wi t h appr oved 
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mat er i al  handl i ng equi pment ]  [ _____] .   Over si ze mat er i al s must  be 
separ at ed f r om cont ami nat ed soi l  pr i or  t o mi xi ng soi l  wi t h amendment s.

3. 6   OPERATI ON,  MAI NTENANCE AND PROCESS MONI TORI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Oper at i on and moni t or i ng r equi r ement s shoul d 
be based on:   appl i cabl e l i t er at ur e r ef er ences;  
knowl edge gai ned f r om t r eat abi l i t y  st udi es and t he 
f i el d demonst r at i on;  and hi st or i cal  dat a f r om 
pr oj ect s wi t h s i mi l ar  soi l s,  amendment s,  and 
cont ami nant s.   Di l i gent  pr ocess moni t or i ng ( e. g. ,  
moni t or i ng t emper at ur e and cont r ol l i ng moi st ur e 
cont ent )  i s  f undament al  t o successf ul  compost i ng.   
Because t her e wi l l  al ways be except i ons,  wher e t he 
def aul t  val ues pr ovi ded i n t hese par agr aphs do not  
sui t  a speci f i c  pr oj ect ,  t he f ol l owi ng par agr aphs 
shoul d be edi t ed appr opr i at el y.   These par agr aphs 
shoul d be coor di nat ed wi t h Di v i s i on 1 Sect i ons of  
t he cont r act ;  oper at i ons,  mai nt enance,  and pr ocess 
moni t or i ng r equi r ement s ar e cover ed i n a Di v i s i on 01 
Sect i on of  some cont r act s.

Some r equi r ement s f or  sampl i ng and anal ysi s ar e 
i ncl uded bel ow.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Ful l - scal e compost i ng oper at i ons must  not  be i ni t i at ed unt i l  t he 
Compost i ng Wor k Pl an has been appr oved,  and wr i t t en appr oval  has been 
r ecei ved f r om t he Cont r act i ng Of f i cer .

3. 6. 1   Amendment  St or age

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Manur e and veget abl e wast es ar e t he pr i mar y 
sour ces of  obj ect i onabl e odor  dur i ng compost i ng.   
Af t er  bl endi ng manur e and veget abl e wast es wi t h 
amendment s,  obj ect i onabl e odor s wi l l  usual l y 
di ssi pat e af t er  about  7 t o 14 days.   I t  may be 
al l owabl e t o r el ax t he maxi mum hol di ng t i me f or  
manur e and veget abl e wast es,  i f  t he s i t e i s r emot el y 
l ocat ed and odor  cont r ol  i s  not  an i ssue.

Dependi ng on amendment  sel ect i on and ot her  
s i t e- speci f i c  f act or s,  cont r ol s may be necessar y t o 
pr event  i nsect s and r odent s f r om i nf est i ng t he 
amendment  st or age ar ea.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

To mi ni mi ze odor  gener at i on,  manur e and veget abl e wast es must  be del i ver ed 
t o t he s i t e not  mor e t han [ 24 hour s]  [ _____]  pr i or  t o bl endi ng of  soi l  and 
amendment s.   Any excess manur e and veget abl e wast es,  not  bl ended wi t h 
soi l ,  must  ei t her  be r emoved f r om t he si t e not  mor e t han [ 24 hour s]  
[ _____]  af t er  bl endi ng was i ni t i at ed;  or  must  be bl ended wi t h ot her  excess 
amendment s and compost ed onsi t e.   Excess manur e and veget abl e wast es must  
be di sposed of  i n accor dance wi t h r egul at or y r equi r ement s.
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3. 6. 2   Wi ndr ow Const r uct i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ni t i al  homogeni zat i on may be accompl i shed by 
l ayer i ng t he r aw mat er i al s i nt o t he shape of  a 
wi ndr ow,  and t hen mi xi ng wi t h wi ndr ow t ur ni ng 
equi pment .   However ,  i t  may be possi bl e t o achi eve a 
mor e t hor ough mi x of  t he soi l  and amendment s i f  t hey 
ar e bl ended i n a separ at e vessel  pr i or  t o f or mi ng 
wi ndr ows.   The per cent age of  soi l  i n t he compost  
mi xt ur e shoul d be based on pr evi ous compost i ng 
pr oj ect s,  or  pr ef er abl y bench- scal e t est i ng and a 
f i el d demonst r at i on.

Typi cal  di mensi ons f or  compost  pi l es cr eat ed by sel f  
pr opel l ed wi ndr ow t ur ner s ar e:   1. 2 t o 2. 7 m 4 t o 9 
f eet  hi gh,  and 3 t o 6 m 10 t o 20 f eet  wi de.   
However ,  suf f i c i ent  t emper at ur es may not  be r eached 
unl ess t he i ni t i al  hei ght  of  t he wi ndr ows i s at  l east
 1. 5 m 5 f eet .   The hei ght  of  t he wi ndr ows wi l l  
decr ease dur i ng t r eat ment .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The f ol l owi ng measur es must  be t aken t o pr event  f r eezi ng of  cont ami nat ed 
soi l  t hat  i s  schedul ed t o be compost ed dur i ng sub- f r eezi ng condi t i ons:   
[ _____] .   The i ni t i al  hei ght  of  compost  wi ndr ows must  be not  l ess t han 
[ 1. 5]  [ _____]  m [ 5]  [ _____]  f eet .

3. 6. 3   Mi xi ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  i r r i gat i on and t ur ni ng ar e per f or med 
separ at el y,  mi xi ng shoul d be per f or med soon af t er  
i r r i gat i on t o pr ovi de f or  mor e uni f or m di st r i but i on 
of  moi st ur e.

The f r equency of  mi xi ng shoul d be r el at ed t o 
t emper at ur e moni t or i ng.   When t emper at ur es exceed 65 
degr ees C 150 degr ees F,  mi xi ng may be i mpl ement ed 
t o cool  t he pi l e.   I f  excessi vel y hi gh t emper at ur es 
cannot  be cont r ol l ed t hr ough t ur ni ng,  t hen t he si ze 
of  t he compost  wi ndr ows may have t o be r educed.   Low 
t emper at ur es may i ndi cat e t hat  oxygen l evel s i n por e 
spaces wi t hi n t he pi l e ar e i nsuf f i c i ent ,  and t hat  
t he pi l e shoul d be mi xed.   However ,  excessi ve mi xi ng 
may i mpede t he pi l e f r om r eachi ng opt i mal  
t emper at ur es.   I sol at ed hot  or  cool  spot s may 
i ndi cat e t he l ocat i on of  i ncompl et el y mi xed 
pocket s.   Af t er  opt i mal  t emper at ur es have been 
mai nt ai ned f or  about  10 days,  i t  may be possi bl e t o 
r educe t he f r equency of  mi xi ng wi t hout  adver sel y 
af f ect i ng t he pr ocess.   However ,  f r equent  and 
t hor ough mi xi ng shoul d r esul t  i n mor e homogenous 
compost ,  and shoul d r educe t he var i abi l i t y  of  
chemi cal  dat a.   On a pr evi ous pr oj ect ,  dai l y wi ndr ow 
mi xi ng was di scont i nued af t er  def i ni t i ve f i el d 
anal ysi s i ndi cat ed t hat  c l eanup goal s had been met .   
Thus,  af t er  about  12 days of  mi xi ng,  t he wi ndr ows 
wer e al l owed t o set  st at i c unt i l  af t er  dat a f r om 

SECTI ON 02 54 19. 16  Page 38



compl i ance sampl es was r ecei ved.   Even i f  mi xi ng i s 
di scont i nued,  t emper at ur e and moi st ur e cont ent  
moni t or i ng shoul d cont i nue.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Unl ess ot her wi se i ndi cat ed,  t he compost  pi l e must  be t hor oughl y mi xed each 
day.   Mi xi ng must  be per f or med at  l east  once per  day,  f or  at  l east  [ 10]  
[ _____]  days.   Addi t i onal  mi xi ng may be r equi r ed i n r esponse t o pr ocess 
moni t or i ng;  f or  exampl e,  t o cont r ol  t emper at ur e,  odor  and t o pr ovi de 
addi t i onal  aer at i on.

3. 6. 4   Moi st ur e Cont r ol

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The pot ent i al  f or  spont aneous combust i on wi l l  
i ncr ease as t he moi st ur e cont ent  f al l s  bel ow opt i mum 
l evel s.   The wat er  cont ent  at  sat ur at i on wi l l  var y 
dependi ng on what  r aw mat er i al s wer e used i n t he 
compost .   Det er mi nat i on of  wat er  cont ent  as a 
per cent  of  f i el d capaci t y ( or  wat er  hol di ng 
capaci t y)  pr ovi des a mor e " uni ver sal "  i ndi cat or  of  
t he degr ee of  sat ur at i on.   Fi el d capaci t y i s 
det er mi ned by sat ur at i ng a sampl e,  al l owi ng t he f r ee 
wat er  t o dr ai n,  and t hen det er mi ni ng t he moi st ur e 
cont ent ;  f i el d capaci t y i s t he mass of  wat er  i n t he 
sampl e di v i ded by t he dr y wei ght .   The r ecommended 
moi st ur e cont ent  f or  compost i ng i s bet ween 40 and 65 
per cent  of  t he moi st ur e cont ent  at  f i el d capaci t y.   
The pr ocedur e shown i n USAEC CETHA- TS- CR- 93043 has 
been used t o det er mi ne t he f i el d capaci t y of  compost  
f or  pr evi ous pr oj ect s.   Because t he f i el d capaci t y 
wi l l  change as t he compost  mat ur es,  per i odi c t est i ng 
f or  f i el d capaci t y shoul d be r equi r ed.   Fi nal l y,  a 
cr ude i ndi cat or  of  pr oper  moi st ur e cont ent  has been 
descr i bed as f ol l ows:   t he compost  shoul d f eel  
moi st ,  but  not  so moi st  t hat  f r ee wat er  i s r el eased 
when squeezed by t he hand.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3. 6. 4. 1   Moi st ur e Cont ent  and Fi el d Capaci t y Test i ng

I mmedi at el y af t er  i ni t i at i ng t r eat ment  of  each bat ch of  compost ,  a mi ni mum 
of  one r epr esent at i ve,  composi t e sampl e per  each [ 69]  [ _____]  cubi c met er s 
[ 90]  [ _____]  cubi c yar ds of  compost  must  be t est ed t o det er mi ne per cent  
moi st ur e ( by wei ght ) ,  t he moi st ur e cont ent  at  f i el d capaci t y.   Fi el d 
capaci t y t est i ng must  be per f or med ever y Monday f or  t he f i r st  [ 4]  [ _____]  
weeks and [ ever y t wo weeks]  [ _____] ,  t her eaf t er .   Test i ng f or  moi st ur e 
cont ent  must  be per f or med ever y Monday,  Wednesday,  and Fr i day t he f i r st  [ 4 
weeks]  [ _____]  and [ ever y Monday and Fr i day]  [ _____]  t her eaf t er .

3. 6. 4. 2   I r r i gat i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Fact or s i nf l uenci ng i r r i gat i on wat er  
r equi r ement s i ncl ude t he i ni t i al  moi st ur e cont ent  of  
t he soi l  and amendment s,  and t he cl i mat e.   A t ank 
t r uck or  a wat er  st or age t ank may be necessar y i f  a 
l ocal  wat er  sour ce ( e. g. ,  sur f ace wat er  body)  i s not  
avai l abl e;  see par agr aph St or age Vol ume.
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

When t est i ng i ndi cat es t hat  t he moi st ur e cont ent  i s bel ow [ 40]  [ _____]  
per cent  of  t he moi st ur e cont ent  at  f i el d capaci t y,  t he moi st ur e- def i c i ent  
por t i ons of  each wi ndr ow must  be i r r i gat ed.   The wat er  appl i cat i on r at e 
must  be measur ed.   The appl i cat i on r at e,  dur at i on of  t he i r r i gat i on 
per i od,  and vol ume of  wat er  appl i ed must  be r ecor ded.   Suf f i c i ent  
i r r i gat i on must  be pr ovi ded t o br i ng t he moi st ur e cont ent  t o wi t hi n t he 
accept abl e l i mi t s i n not  mor e t han [ 48]  [ _____]  hour s.   I r r i gat i on and 
mi xi ng must  be synchr oni zed so t hat  wat er  i s di st r i but ed uni f or ml y 
t hr oughout  t he wi ndr ows.   I r r i gat i on must  be i mmedi at el y ceased i f  ponded 
wat er  i s obser ved near  any wi ndr ow;  t he t i me,  dat e,  and l ocat i on of  t he 
ponded wat er  must  be r ecor ded i n t he Oper at i ons Repor t ,  and t he ponded 
wat er  must  be r emoved.

3. 6. 4. 3   Cont act  Wat er  Test i ng

Cont act  wat er ,  t o be r eused as i r r i gat i on wat er ,  must  be t est ed f or  pH and 
conduct i v i t y on t he [ f i r st , ]  [ second, ]  [ _____]  and [ f our t h]  [ _____]  week 
af t er  i ni t i at i ng t r eat ment  of  each bat ch of  compost .   I f  t her e i s mor e t han
 [ 13]  [ _____]  mm [ 1/ 2]  [ _____]  i nches of  pr eci pi t at i on i n a 24 hour  
per i od,  t he pH and conduct i v i t y of  t he cont act  wat er  must  be t est ed af t er  
wat er  f r om t he pr eci pi t at i on event  has col l ect ed i n t he cont act  wat er  
st or age f aci l i t y .   Each t i me t est i ng i s per f or med,  ei t her  one 
r epr esent at i ve sampl e must  be wi t hdr awn f r om t he cont act  wat er  hol di ng 
vessel ,  or  t he wat er  i n t he hol di ng vessel  must  be di r ect l y t est ed by 
i mmer si ng t he i nst r ument  pr obe i n t he cont act  wat er .

3. 6. 5   Temper at ur e

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Temper at ur e i s i ndi cat or  of  mi cr obi al  
act i v i t y,  and one of  t he most  i mpor t ant  par amet er s 
f or  moni t or i ng t he compost i ng pr ocess.   The 
t emper at ur e of  wi ndr ows shoul d be moni t or ed 
i mmedi at el y bef or e and af t er  mi xi ng.   The 
t emper at ur e r ange f or  t he t her mophi l i c  st age of  
compost i ng i s usual l y consi der ed t o be bet ween 43 and
 65 degr ees C 110 and 150 degr ees F,  pr ef er abl y 
bet ween 54 and 60 degr ees C 130 and 140 degr ees F.   
When t emper at ur es cont i nue t o i ncr ease past  71 
degr ees C 160 degr ees F,  mi cr obes become dor mant  or  
di e.   See par agr aph Mi xi ng r egar di ng cont r ol  of  
excessi vel y hi gh t emper at ur es.   The t emper at ur e of  a 
compost  pi l e wi l l  gr adual l y st r at i f y af t er  mi xi ng.   
The hi ghest  t emper at ur es may be obser ved i n t he 
out er  l ayer  of  t he pi l e.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3. 6. 5. 1   Temper at ur e Pr obe Cal i br at i on

Temper at ur e pr obes must  have a r ange f r om [ 0]  [ _____]  t o at  l east  [ 100]  
[ _____]  degr ees C [ 32]  [ _____]  t o at  l east  [ 212]  [ _____]  degr ees F.   
Pr obes must  be cal i br at ed by t aki ng r eadi ngs i n an i ce bat h,  and i n 
boi l i ng wat er .   Each t emper at ur e pr obe must  be uni quel y mar ked f or  
i dent i f i cat i on,  and cal i br at ed pr i or  t o use.   Readi ngs f r om each pr obe 
must  be r ecor ded wi t h each cal i br at i on event ,  bef or e and af t er  
cal i br at i on,  and t he i dent i f i er  on t he t emper at ur e pr obe must  al so be 
r ecor ded.
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3. 6. 5. 2   Temper at ur e Moni t or i ng

The t emper at ur e of  t he wi ndr ows must  be t est ed each day i mmedi at el y bef or e 
and af t er  mi xi ng.   The t emper at ur e must  be moni t or ed at  a mi ni mum of  [ 2]  
[ _____]  l ocat i ons,  per  [ 23]  [ _____]  cubi c met er  [ 30]  [ _____]  cubi c yar d 
sect i on of  compost .   The t emper at ur e,  t i me,  and moni t or i ng l ocat i on must  
be r ecor ded dur i ng each moni t or i ng event .   The dept h and l ocat i on of  each 
t emper at ur e r eadi ng must  be r ecor ded.   Ambi ent  ai r  t emper at ur es i n t he 
t r eat ment  ar ea,  and t he t i me of  moni t or i ng must  be r ecor ded dai l y.

3. 6. 6   Compost  pH

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The pH shoul d usual l y be mai nt ai ned bet ween 
5. 5 and 9,  pr ef er abl y bet ween 6. 5 and 5. 5 st andar d 
uni t s.   Excessi ve vol at i l i zat i on of  ammoni a may 
r esul t  i f  t he pH exceeds 5. 5.   However ,  i t  i s  
usual l y unnecessar y t o adj ust  t he pH dur i ng 
compost i ng;  and use of  pH adj ust i ng agent s ( e. g. ,  
l i me)  may be det r i ment al  t o t he pr ocess.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

At  a mi ni mum,  t he pH of  t he compost  must  be t est ed each Monday and Fr i day 
on t he [ f i r st ,  second,  and t hi r d]  [ _____]  week af t er  i ni t i at i ng t r eat ment  
of  each bat ch of  compost ,  and [ each Monday]  [ _____]  t her eaf t er  unt i l  
t r eat ment  cr i t er i a has been met  f or  cont ami nant s of  concer n.   Test i ng t he 
pH of  compost  must  be per f or med i n accor dance wi t h par agr aph Non- St andar d 
Test  Requi r ement s f or  Compost i ng.

3. 6. 7   Odor  Cont r ol

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Odor  i s an i mpor t ant  i ndi cat or  of  t he 
condi t i on of  a compost  pi l e.   St r ong put r i d odor s 
usual l y i ndi cat e t hat  anaer obi c condi t i ons ar e 
pr esent ,  and t hat  mi xi ng ( aer at i on)  may be necessar y 
f or  t he pi l e f r om whi ch odor s ar e ar i s i ng.   St r ong 
odor s may al so i ndi cat e t hat  t he pi l e,  or  a por t i on 
of  t he pi l e i s t oo wet .   Excessi ve ammoni a odor s may 
i ndi cat e t hat  t he C: N r at i o of  t he compost  r eci pe i s 
t oo l ow,  and/ or  t hat  t he pH i s t oo hi gh.   Odor s wi l l  
usual l y be gener at ed dur i ng t he f ol l owi ng 
act i v i t i es:   amendment  del i ver y and st or age;  
bl endi ng of  soi l  and amendment s;  and dur i ng t he 
compost i ng pr ocess,  i ncl udi ng dur i ng mi xi ng.   See 
par agr aph Amendment  St or age f or  mor e i nf or mat i on.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Moni t or  and r ecor d t he pr esence or  absence of  odor s i n t he t r eat ment  
f aci l i t y  [ each day]  [ _____] ,  f or  not  l ess t han [ 5]  [ _____]  days of  each 
week.   I f  obj ect i onabl e odor s ar e det ect ed,  r ecor d t he f ol l owi ng i n t he 
Oper at i ons Repor t :   l ocat i ons wher e t he odor s ar e t he st r ongest ;  
descr i pt i on of  t he odor s;  t he t i mes and dat es when t he odor s wer e 
det ect ed;  and t he name of  i ndi v i dual  who obser ved,  descr i bed and r ecor ded 
t he odor .   I f ,  i n t he opi ni on of  t he Cont r act i ng Of f i cer ,  t her e i s a 
per si st ent  pr obl em wi t h obj ect i onabl e odor s t hat  has not  been pr oper l y 
addr essed,  t he Cont r act or  wi l l  be not i f i ed t o i mpl ement  measur es t o r educe 
odor  l evel s.   Odor  cont r ol  measur es must  be i mpl ement ed not  mor e t han [ 24]  
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[ _____]  hour s af t er  not i f i cat i on f r om t he Cont r act i ng Of f i cer .

3. 6. 8   Oxygen

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The concent r at i on of  oxygen i n t he ai r  spaces 
wi t hi n t he compost  pi l e shoul d t ypi cal l y be gr eat er  
t han 5 per cent  by vol ume ( t he concent r at i on of  
oxygen i n ai r  i s  appr oxi mat el y 21 per cent  by 
vol ume) .   Oxygen l evel s wi l l  cont i nual l y decr ease 
af t er  each mi xi ng event  as aer obi c mi cr oor gani sms 
consume oxygen.   I f  used,  oxygen moni t or i ng shoul d 
be per f or med at  r egul ar  i nt er val s,  af t er  each mi xi ng 
event .   Usual l y,  t emper at ur e moni t or i ng i s adequat e 
t o cont r ol  t he compost i ng pr ocess,  and oxygen 
moni t or i ng i s unnecessar y.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Regul ar l y schedul ed moni t or i ng of  i nt er st i t i al  oxygen l evel s wi l l  not  be 
r equi r ed.   However ,  oxygen moni t or i ng may be used as a di agnost i c,  or  
t r oubl e- shoot i ng t ool .   I f  oxygen moni t or i ng i s per f or med,  t he moni t or i ng 
l ocat i on,  t he t i me of  t he l ast  mi xi ng event ,  and t he t i me of  each oxygen 
moni t or i ng event  must  be r ecor ded.

3. 6. 9   Non- St andar d Sampl i ng and Anal ysi s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph onl y cont ai ns met hods f or  
r el at i vel y uncommon t est s,  and t est s t hat  ar e uni que 
t o compost i ng.   Fi el d capaci t y may al so be 
det er mi ned vi a ASTM D6836 St andar d Test  Met hods f or  
Det er mi nat i on of  t he Soi l  Wat er  Char ar ct er i st i c 
Cur ve f or  Desor pt i on Usi ng a Hangi ng Col umn,  
Pr essur e Ext r act or ,  Chi l l ed Mi r r or  Hygr omet er ,  
and/ or  Cent r i f uge.

As al t er nat i ves t o t he Dewar  sel f - heat i ng t est ,  
r espi r at i on t est s may be used t o det er mi ne t he 
mat ur i t y of  compost .   The t ext ,  The Sci ence of  
Compost i ng,  by Epst ei n,  1997,  pr ovi des compost  
st abi l i t y  i ndex val ues f or  r espi r at i on t est i ng ( bot h 
f or  oxygen upt ake,  and car bon di oxi de evol ut i on) .   
ASTM D5975 al so uses oxygen consumpt i on t o assess 
compost  mat ur i t y.   Dependi ng on t he pl anned end use 
f or  t he compost ,  some t est s shown i n t hi s par agr aph 
may not  be necessar y and shoul d be del et ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Test i ng compost  f or  f i el d capaci t y ( or  wat er  hol di ng capaci t y)  must  be 
per f or med i n accor dance wi t h sect i on 3. 8. 1 ( Moi st ur e Moni t or i ng)  of  
USAEC CETHA- TS- CR- 93043.   Test i ng compost  f or  pH and conduct i v i t y ( sol ubl e 
sal t s)  must  be per f or med i n accor dance wi t h NRAES 54,  Chapt er  3 ( Raw 
Mat er i al s) ,  t he Sat ur at ed Past e Met hod.   [ The Dewar  sel f - heat i ng t est  f or  
compost  mat ur i t y must  be per f or med i n accor dance wi t h BI OCYCLE]  [ _____] .

3. 6. 10   Sampl i ng and Anal ysi s f or  Cont ami nant s of  Concer n

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Under  some condi t i ons,  i t  may be mor e 
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cost - ef f ect i ve t o use def i ni t i ve f i el d anal ysi s 
( e. g. ,  i mmunoassay or  col or i met r i c met hods) ,  t han t o 
r equi r e l abor at or y anal ysi s f or  al l  cont ami nant s of  
concer n.   However ,  i t  may al so be necessar y t o 
devel op a s i t e- speci f i c  cor r el at i on bet ween dat a 
f r om f i el d,  and l abor at or y anal ysi s.   Pi gment ed 
mat er i al s pr esent  i n ext r act s f r om compost  sampl es 
may cause i nt er f er ences i n col or i met r i c,  def i ni t i ve 
f i el d anal ysi s.   For  mor e i nf or mat i on see EPA 540 
R- 97/ 501,  Fi el d Sampl i ng and Sel ect i ve On- Si t e 
Anal yt i cal  Met hods f or  Expl osi ves i n Soi l .   
Labor at or y anal ysi s shoul d be r equi r ed on a mi ni mum 
per cent age of  sampl es t o ver i f y dat a f r om def i ni t i ve 
f i el d anal ysi s.

Col l ect i ng sampl es f r om t he edges and out er  sur f ace 
of  t he pi l e shoul d be avoi ded,  s i nce t hese l ocat i ons 
may not  be r epr esent at i ve of  t he bul k of  t he pi l e.   
The st r at egy f or  sampl i ng and anal ysi s shoul d be 
consi st ent  wi t h t he r egul at or y r equi r ement s f or  t he 
dat a.   St at es may i mpose mor e r est r i ct i ve sampl i ng 
r equi r ement s t han t hose under  Feder al  r egul at i ons.   
Compl i ance t est i ng r equi r ement s ar e usual l y pr oj ect  
speci f i c ,  and based on negot i at i ons wi t h r egul at or y 
of f i c i al s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Sampl i ng and anal ysi s must  be i n accor dance wi t h [ _____] .   Resul t s f r om 
each sampl i ng event  must  be f ur ni shed t o t he Cont r act i ng Of f i cer  not  mor e 
t han [ 24]  [ _____]  hour s af t er  dat a i s r ecor ded by t he Cont r act or ,  or  
r el eased by t he l abor at or y.

3. 6. 10. 1   Sampl i ng Fr equency and Locat i ons f or  Pr e- Compl i ance Test i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s i s an exampl e of  a pr e- compl i ance 
t est i ng pr ot ocol  used dur i ng a pr evi ous compost i ng 
pr oj ect ,  and shoul d be appl i cabl e t o pr oj ect s wher e 
def i ni t i ve f i el d anal ysi s wi l l  be used.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

At  a mi ni mum,  sampl i ng must  be conduct ed t wo t i mes dur i ng t r eat ment  of  
each bat ch:   ( 1)   i mmedi at el y af t er  i ni t i al  bl endi ng of  soi l  and 
amendment s;  and ( 2)   at  t he est i mat ed t i me at  whi ch t he cl eanup l evel s 
wi l l  have been met  ( based on t he r esul t s of  t he f i el d demonst r at i on) .   To 
det er mi ne l ocat i ons of  sampl i ng st at i ons,  t he wi ndr ows must  be di v i ded 
i nt o sect i ons.   Each sect i on must  be a maxi mum [ 23]  [ _____]  cubi c met er s 
[ 30]  [ _____]  cubi c yar ds.   Each sect i on must  i ncl ude one sampl i ng 
st at i on.   Sampl i ng st at i ons must  be r epr esent ed by ver t i cal  pl anes t hat  
t r ansver se t he wi dt h of  t he wi ndr ow.   Sampl es must  be col l ect ed f r om a 
mi ni mum of  [ 4]  [ _____] ,  separ at e l ocat i ons wi t hi n each sampl i ng st at i on.   
Sampl es f r om each sampl i ng st at i on must  be [ composi t ed pr i or  t o t est i ng]  
[ _____] .

3. 6. 10. 2   Pr e- Compl i ance Test i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Def i ni t i ve f i el d anal ysi s met hods have been 
used f or  pr e- compl i ance t est i ng dur i ng pr evi ous 
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compost i ng pr oj ect s.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Test i ng f or  t he f ol l owi ng anal yt es must  be per f or med dur i ng pr e- compl i ance 
t est i ng:   [ _____] .

3. 6. 10. 3   Conf i r mat i on of  At t ai nment  of  Tr eat ment  Cr i t er i a

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Var i ous met hods of  st at i st i cal  anal ysi s may 
be used t o det er mi ne i f  t r eat ment  cr i t er i a has been 
at t ai ned.   For  exampl e,  af t er  t r eat ment  of  each 
bat ch i s compl et ed,  t he Cont r act or  may be r equi r ed 
t o show t hat  t he mean of  t he dat a f or  each bat ch i s 
bel ow a speci f i ed val ue,  and/ or  t hat  t he upper  95t h 
per cent i l e of  t he dat a f or  each bat ch i s bel ow a 
speci f i ed val ue.   Al t hough t he f ol l owi ng EPA 
r ef er ence descr i bes pr ocedur es f or  det er mi ni ng 
whet her  a speci f i ed per cent i l e of  mat er i al  i s  l ess 
t han a c l eanup st andar d ( EPA 230/ 02- 89- 042,  Met hods 
of  Eval uat i on and At t ai nment  of  Cl eanup St andar ds) ,  
i t  may not  be pr act i cal  t o i mpl ement  t hi s t ype of  
r equi r ement .   One al t er nat i ve i s t o est abl i sh 
" cei l i ng"  val ues f or  each cont ami nant  of  concer n.   
Thus,  i n addi t i on t o r equi r i ng t hat  t he mean of  t he 
dat a f or  each bat ch be bel ow a speci f i ed val ue,  
t her e may be a r equi r ement  t hat  " s i ngl e- sampl e"  
val ues must  not  exceed a pr e- det er mi ned cei l i ng 
val ue.   Use of  cei l i ng val ues may el i mi nat e t he need 
f or  st at i st i cal  anal ysi s of  dat a by const r uct i on QA 
r epr esent at i ves.   Ther e shoul d be a st at i st i cal  
basi s f or  cei l i ng val ues,  and t he basi s f or  
est abl i shi ng cei l i ng val ues shoul d be pr oposed 
ear l y- on i n desi gn ( e. g. ,  i n t he desi gn anal ysi s 
r epor t ) .   Est abl i shi ng cei l i ng val ues f or  
cont ami nant s of  concer n shoul d be pr oj ect  speci f i c ,  
and based on negot i at i ons wi t h r egul at or y 
of f i c i al s.   The cont r act  shoul d be wr i t t en so t hat  
t he Cont r act or  has a c l ear  and consi st ent  basi s f or  
det er mi ni ng t he amount  of  sampl i ng and anal ysi s t hat  
wi l l  be r equi r ed.

Tr eat ment  cr i t er i a shoul d be speci f i ed on a 
" per - bat ch basi s"  so t hat  t he Cont r act or  wi l l  be 
f r ee t o pr oceed wi t h t r eat i ng subsequent  bat ches 
af t er  t he dat a f r om each bat ch has been r ecei ved.   
Thi s par agr aph shoul d be coor di nat ed wi t h par agr aph,  
Tr eat ment  Cr i t er i a f or  Compost ed Soi l .   Thi s i s onl y 
an exampl e of  compl i ance t est i ng r equi r ement s,  based 
on a cont r act  f r om a pr evi ous compost i ng pr oj ect .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Af t er  pr e- compl i ance t est i ng i ndi cat es t hat  a bat ch of  compost  has met  
t r eat ment  cr i t er i a,  and wr i t t en appr oval  has been r ecei ved f r om t he 
Cont r act i ng Of f i cer ,  compl i ance sampl i ng must  be per f or med.   To det er mi ne 
sampl i ng l ocat i ons,  t he wi ndr ows must  be di v i ded i nt o sect i ons.   Each 
sect i on must  be a maxi mum [ 23]  [ _____]  cubi c met er s [ 30]  [ _____]  cubi c 
yar ds.   Two di scr et e sampl es,  col l ect ed f r om r andoml y sel ect ed l ocat i ons 
wi t hi n each sect i on,  must  be t est ed.   I f  t he sampl es col l ect ed f or  
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anal ysi s cont ai n r ock or  gr avel ,  t hi s mat er i al  must  be separ at ed f r om t he 
r est  of  t he sampl e.   The r ock and gr avel  must  be cr ushed t o t he 
appr opr i at e s i ze,  r ecombi ned wi t h t he r est  of  t he sampl e ( usi ng a sampl e 
spl i t t er  t o assur e sampl e homogenei t y) ,  and t he ent i r e sampl e must  be 
homogeni zed.   Conduct  t est i ng usi ng t he met hod speci f i ed i n [ _____] .   The 
mean of  t he dat a f or  each bat ch of  compost  must  be l ess t han t he l evel  
shown f or  each cont ami nant ,  i n par agr aph Tr eat ment  Cr i t er i a f or  Compost ed 
Soi l .   Submi t  Tr eat ment  Compl et i on Recor ds as speci f i ed.

3. 6. 11   Post - Tr eat ment  Pr ocedur e

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  t r eat ment  cr i t er i a f or  cont ami nant s of  
concer n have been met ,  but  cr i t er i a f or  r e- use ( see 
par agr aph Tr eat ment  Cr i t er i a and Cr i t er i a f or  Reuse 
of  Compost ed Soi l ,  i n PART 1)  have not  been met ,  t he 
compost  shoul d ei t her  r emai n on t he t r eat ment  pad,  
or  be moved t o a cur i ng/ st or age ar ea.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Af t er  compl i ance t est  dat a i ndi cat es t hat  t r eat ment  cr i t er i a have been 
met ,  and wr i t t en appr oval  f r om t he Cont r act i ng Of f i cer  has been r ecei ved,  
t he t r eat ed mat er i al  may be r emoved f r om t he t r eat ment  pad,  at  t he 
Cont r act or ' s opt i on.

3. 6. 12   Pr ocedur e f or  Non- At t ai nment  of  Tr eat ment  Cr i t er i a

I f  t he t r eat ment  cr i t er i a i s not  achi eved,  i mpl ement  cor r ect i ve act i on at  
no addi t i onal  cost .   The cor r ect i ve act i on may i ncl ude:   addi t i onal  
sampl i ng t o pr ovi de mor e dat a poi nt s f or  st at i st i cal  anal ysi s;  or  
cont i nued t r eat ment .   I f  t her e ar e por t i ons of  compost  f or  whi ch 
subst ant i al  r educt i on of  cont ami nant s of  concer n was not  obser ved af t er  
t he end of  t he est i mat ed t r eat ment  per i od,  pr epar e a r epor t  det ai l i ng al l  
act i v i t i es associ at ed wi t h t hose por t i ons of  t he compost .   The r epor t  must  
i ncl ude:   pr obabl e causes as t o why si gni f i cant  r educt i ons wer e not  
obser ved;  measur es t hat  wi l l  be i mpl ement ed t o pr event  t he same pr obl ems 
f r om r ecur r i ng;  and a pr oposed pl an f or  cont i nued t r eat ment  of  t hose 
por t i ons of  t he compost  wher e t r eat ment  cr i t er i a wer e not  met .   Obt ai n 
wr i t t en appr oval  f r om t he Cont r act i ng Of f i cer  pr i or  t o i mpl ement i ng 
measur es t hat  devi at e f r om t he Compost i ng Wor k Pl an.   Cont i nue moni t or i ng 
( at  no addi t i onal  cost ,  and i n accor dance wi t h par agr aphs OPERATI ON,  
MAI NTENANCE AND PROCESS MONI TORI NG,  above) ,  unt i l  t he t r eat ment  cr i t er i a 
i s at t ai ned.

3. 6. 13   Cur i ng and St or age

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The di mensi ons of  t he cur i ng and st or age ar ea 
shoul d be based on t he amount  of  t i me r equi r ed f or  
cur i ng,  t he amount  of  t i me t hat  cur ed compost  wi l l  
r emai n i n st or age,  and t he di mensi ons of  cur i ng and 
st or age pi l es.   The vol ume of  t r eat ed mat er i al  wi l l  
usual l y be l ess t han t he i ni t i al  vol ume of  t he 
compost  ( see par agr aph Di sposal ,  bel ow) .   The 
compost  i s usual l y al l owed t o cur e unt i l  af t er  t he 
f ol l owi ng has been obser ved:   t he hi gh t emper at ur e 
( 43 t o 65 degr ees C)  st age of  t he pr ocess has been 
compl et ed;  t he t emper at ur e has f al l en back t o about  
38 degr ees C or  l ess;  and t he wi ndr ows no l onger  
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heat - up af t er  t ur ni ng.   The On- Far m Compost i ng 
Handbook r ecommends cur i ng f or  at  l east  one mont h.   
I mmat ur e,  or  i mpr oper l y cur ed compost  may be 
det r i ment al  t o pl ant s.   Pr oper l y cur ed compost  
shoul d have no obj ect i onabl e odor .   Al t hough i t  i s  
usual l y unnecessar y t o t ur n compost  dur i ng cur i ng,  
t he compost  shoul d r emai n aer obi c.   Thus,  t he s i ze 
of  t he pi l es shoul d be l i mi t ed.   Dur i ng cur i ng and 
st or age,  t he pot ent i al  f or  spont aneous combust i on 
and devel opment  of  anaer obi c condi t i ons ( or  sour i ng)  
i ncr eases as t he di mensi ons of  t he compost  pi l es 
i ncr ease.   On a pr evi ous compost i ng pr oj ect ,  a 
cel l ul ose t acki f y i ng agent  was used t o pr event  t he 
wi nd f r om di sper si ng t r eat ed compost .   Onl y r eadi l y 
bi odegr adabl e t acki f y i ng agent s shoul d be used.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The sl ope of  t he sur f ace of  t he ar eas f or  cur i ng and st or age must  be not  
l ess t han [ 2 per cent ]  [ _____] .   The sur f aces of  ar eas f or  cur i ng and 
st or age must  be wel l  dr ai ned,  and kept  f r ee of  st andi ng wat er  at  al l  
t i mes.   I f  anaer obi c condi t i ons devel op dur i ng cur i ng or  st or age,  t he 
compost  must  be r emi xed,  spr ead on a cover ed,  dr y sur f ace,  and al l owed t o 
aer at e f or  at  l east  24 hour s bef or e r ef or mi ng t he pi l es.

3. 6. 14   Post - Tr eat ment  Scr eeni ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  wood chi ps or  ot her  l ar ge di amet er  
par t i c l es must  be separ at ed f r om t he f i ni shed 
compost  pr i or  t o di sposal ,  i t  may be desi r abl e t o 
r euse t hi s mat er i al  i n subsequent  bat ches of  compost .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Wood chi ps or  ot her  mat er i al s whose si ze exceeds t he maxi mum accept abl e 
s i ze f or  t he i nt ended end use must  be separ at ed f r om t he f i ni shed compost  
pr i or  t o di sposal .

3. 7   DI SPOSAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Dependi ng upon t he char act er i st i cs and 
quant i t i es,  t he pot ent i al  di sposal  scenar i os f or  
wast es may i ncl ude:   onsi t e t r eat ment  and 
backf i l l i ng;  par t i al  onsi t e backf i l l  and par t i al  
of f s i t e di sposal ;  and of f s i t e di sposal .   Asphal t  
sur f aces may be r emoved and sent  of f s i t e f or  
r ecycl i ng.   One di sposal  scenar i o f or  each t ype of  
wast e shoul d be cl ear l y def i ned.

Af t er  t r eat ment ,  a vol ume decr ease of  appr oxi mat el y 
50 per cent  may be obser ved f or  compost  t hat  
or i gi nal l y cont ai ned 30 per cent  soi l  and 70 per cent  
amendment s.   I f  t he compost  wi l l  be appl i ed as a 
soi l  amendment ,  t he f ol l owi ng i ndi ces shoul d meet  
qual i t y gui del i ne st andar ds:   pH,  t he Dewar  
sel f - heat i ng t est ,  conduct i v i t y,  maxi mum par t i c l e 
s i ze,  f or ei gn mat er i al  cont ent ,  and t he l evel s of  
heavy met al s.   I n addi t i on,  t he pl an f or  f i nal  
di sposi t i on of  t he compost  shoul d t ake i nt o account  
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t he conduct i v i t y,  maxi mum par t i c l e s i ze,  f or ei gn 
mat er i al  cont ent ,  and t he l evel s of  heavy met al s i n 
t he unt r eat ed soi l  t o assess i f  t he f i nal  pr oduct  
wi l l  be sui t ed f or  t he desi r ed end use.   See t he 
On- Far m Compost i ng Handbook f or  mor e on qual i t y 
gui del i nes f or  di f f er ent  end uses of  compost ;  al so,  
see par agr aph Tr eat ment  Cr i t er i a and Cr i t er i a f or  
Reuse of  Compost ed Soi l ,  i n PART 1.   Accor di ng t o 
t he On- Far m Compost i ng Handbook,  i f  t he end use f or  
compost  wi l l  be as a soi l  amendment ,  t he compost  
appl i cat i on r at e shoul d not  exceed 4 cubi c met er s 
per  110 squar e met er s 4 cubi c yar ds per  1000 squar e 
f eet .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Compost  t hat  has met  t r eat ment  cr i t er i a [ and cr i t er i a f or  r euse]  must  be 
di sposed of  i n accor dance wi t h r egul at or y r equi r ement s.   The f ol l owi ng 
mat er i al s must  be t r eat ed,  i f  necessar y,  and di sposed of  on- si t e:   
[ over si ze mat er i al s]  [ s l udge r esul t i ng f r om t r eat ment  of  cont act  wat er ]  
[ excess amendment s]  [ and]  [ _____] .   The f ol l owi ng mat er i al s must  be 
t r eat ed,  i f  necessar y,  and di sposed of  of f - s i t e:   [ spent  per sonal  
pr ot ect i ve equi pment ]  [ spent  gr anul ar  act i vat e car bon]  [ and]  [ _____] .   
Of f s i t e di sposal  of  hazar dous mat er i al  must  be i n accor dance wi t h Sect i on 
02 81 00 TRANSPORTATI ON AND DI SPOSAL OF HAZARDOUS MATERI ALS.

3. 8   DEMOBI LI ZATI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   A separ at e t abl e shoul d be pr epar ed i f  
cr i t er i a f or  soi l s bel ow t he t r eat ment  pad,  or  ot her  
ar eas of  t he t r eat ment  f aci l i t y ,  di f f er s f r om 
cr i t er i a i n Tabl es 1 and 2.   Thi s par agr aph shoul d 
be edi t ed appr opr i at el y i f  i t  i s  desi r ed t o r et ai n 
por t i ons of  t he compost i ng t r eat ment  f aci l i t i es 
af t er  pr oj ect  compl et i on.   Thi s par agr aph shoul d 
al so be coor di nat ed wi t h Di v i s i on 01 Sect i ons of  t he 
cont r act .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Demobi l i zat i on must  r est or e t he s i t e t o i t s i ni t i al  st at e,  pr i or  t o t he 
const r uct i on and oper at i on of  t he compost i ng t r eat ment  f aci l i t i es.   
Demobi l i zat i on must  not  commence unt i l  wr i t t en appr oval  i s  r ecei ved f r om 
t he Cont r act i ng Of f i cer .   Demobi l i zat i on must  i ncl ude,  but  must  not  be 
l i mi t ed t o:   [ r emoval  of  st r uct ur es and mat er i al s used t o house or  cover  
t he compost  pi l es, ]  [ di sconnect i ng of  ut i l i t y  ser vi ce l i nes, ]  
[ decont ami nat i on and r emoval  of  equi pment  and mat er i al s, ]  [ di sposal  of  
decont ami nat i on wast es, ]  [ di sposal  of  any r esi dual  wast ewat er , ]  [ r emoval  
of  unused amendment s and ot her  mat er i al s, ]  [ r emoval  of  mat er i al  over l y i ng 
l i ner s, ]  [ r emoval  of  l i ner s, ]  [ r egr adi ng and r emoval  of  ber ms, ]  
[ demol i t i on and di sposal  of  t he t r eat ment  pad,  ot her  f oundat i on s l abs,  and 
paved sur f aces, ]  [ _____] .   [ Post - t r eat ment  t est i ng of  soi l s bel ow wor k 
ar ea sur f aces must  be per f or med ( af t er  t he l i ner s or  pavement  have been 
r emoved) ,  t o ver i f y t hat  t he ar ea i s not  cont ami nat ed.   These soi l s must  
meet  t he f ol l owi ng cr i t er i a:   [ t r eat ment  cr i t er i a i n accor dance wi t h 
par agr aph Tr eat ment  Cr i t er i a f or  Compost ed Soi l . ]  [ _____] ] .

        - -  End of  Sect i on - -
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