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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  oper at i on,  mai nt enance,  and pr ocess 
moni t or i ng f or  soi l  vapor  ext r act i on ( SVE)  syst ems.

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 
present.

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:   Thi s gui de speci f i cat i on cover s t he i ni t i al  
per i od of  oper at i ons ( usual l y a 12 mont h per i od 
f ol l owi ng compl et i on of  const r uct i on,  commi ssi oni ng 
and demonst r at i on) ,  or  per i ods of  oper at i on beyond 
t he i ni t i al  per i od.   Requi r ement s f or  st ar t - up and 
pr ove- out  of  SVE syst ems ar e cover ed by Sect i on 
02 62 16 COMMI SSI ONI NG AND DEMONSTRATI ON FOR SOI L 
VAPOR EXTRACTI ON ( SVE)  SYSTEMS.

Oper at i ons,  Mai nt enance and Pr ocess Moni t or i ng 
cover s r equi r ement s t o be f ol l owed by t he oper at i ons 
st af f  t o ensur e pr oper  oper at i on of  t he SVE syst em 
equi pment  ( e. g. ,  moni t or i ng vacuum l evel s and ai r  
f l ow r at es,  vapor  st r eam moni t or i ng,  and per f or mi ng 
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pr event at i ve mai nt enance) .   The oper at i ons and 
mai nt enance manual  shoul d be compl et ed dur i ng t he 
i ni t i al  per i od of  oper at i on ( see par agr aph,  
Assi st ance i n Pr epar at i on of  O & M Manual s) .    
Addi t i onal  gui dance on desi gn and oper at i on of  SVE 
syst ems can be f ound i n EM 1110- 1- 4001,  Soi l  Vapor  
Ext r act i on and Bi ovent i ng,  Nov 1995.

The f ol l owi ng i nf or mat i on shoul d be shown on t he 
pr oj ect  dr awi ngs:

a.   I ndi v i dual  s i t e pl ans of  each ar ea of  
cont ami nat i on wi t h s i t e f eat ur es such as bui l di ngs,  
r oads,  ut i l i t i es,  t r ees,  sur f ace cover s,  l ocat i ons 
of  ext r act i on wel l s,  vadose zone pr essur e moni t or i ng 
poi nt s,  and gr oundwat er  moni t or i ng wel l s.   Dept hs of  
scr eened i nt er val s f or  wel l s shoul d al so be shown i n 
cross-section.

b.   Pr ocess f l ow di agr am of  above- gr ound pr ocess 
equi pment  and,  pi pi ng di agr ams showi ng t he l ocat i ons 
of  devi ces f or  moni t or i ng pr essur e,  t emper at ur e,  
f l ow.   Locat i ons of  sampl i ng por t s and val ves shoul d 
al so be shown.

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

1. 1   MEASUREMENT AND PAYMENT

**************************************************************************
NOTE:   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.   Coor di nat e 
r equi r ement s of  t hese par agr aphs wi t h t he bi ddi ng 
schedul e.   The bi d schedul e shoul d i ncl ude separ at e 
uni t  pr i ce i t ems f or  l abor at or y anal ysi s of  sampl es 
f or  chemi cal  dat a.   Under  t he pr i c i ng st r uct ur e 
shown bel ow,  cost s f or  l abor at or y anal ysi s of  
sampl es f or  chemi cal  dat a ar e not  cover ed by t hi s 
sect i on.   Uni t  pr i c i ng shoul d al so be consi der ed f or  
r epl acement  of  gr anul ar  act i vat ed car bon ( GAC) ,  i f  
GAC vapor  st r eam t r eat ment  wi l l  be r equi r ed.

These par agr aphs shoul d be coor di nat ed wi t h Sect i ons 
43 13 13. 13 VAPOR PHASE ACTI VATED CARBON ADSORPTI ON 
UNI TS and 43 11 00 FANS/ BLOWERS/ PUMPS;  OFF- GAS.

The bi d sheet  shoul d i ncl ude separ at e,  opt i onal  
i t ems f or  t asks such as:  t r ai ni ng,  pneumat i c f l ow 
met er  t est i ng,  and compl et i on t est i ng.

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

Measur ement  shal l  be based on compl et i on of  cont r act  r equi r ement s.   Payment  
wi l l  be at  t he r espect i ve cont r act  pr i ces i n t he bi ddi ng schedul e.

1. 1. 1   Uni t  Pr i c i ng

**************************************************************************
NOTE:   I ncent i ves f or  t he Cont r act or  t o compl et e 
r emedi al  act i on i n a t i mel y manner  shoul d be 
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i ncor por at ed i nt o t he pr i c i ng st r uct ur e,  i f  
possi bl e.   Uni t  pr i c i ng al t er nat i ves f or  payment  
i ncl ude:   hour s of  oper at i on,  vol ume of  ai r  
ext r act ed,  and mass of  cont ami nant s r emoved.

Al t hough pr i c i ng by mass of  cont ami nant s r emoved 
cr eat es i ncent i ve,  mass of  cont ami nant s r emoved i s  
mor e di f f i cul t  t o accur at el y measur e t han t i me or  
ai r  vol umes.   Al so t her e i s t ypi cal l y  a hi gh degr ee 
of  uncer t ai nt y i n pr edi ct i ng mass r emoval  r at es,  
whi ch wi l l  make i t  di f f i cul t  f or  bi dder s t o assi gn 
r easonabl e pr i ces when pr epar i ng bi ds.

Anot her  per f or mance based payment  opt i on i s t o make 
per i odi c payment s t o t he Cont r act or  based on t he 
degr ee of  r educt i on i n cont ami nant  l evel s.   For  
exampl e,  par t i al  payment  t o t he Cont r act or  i s  made 
based on t he per cent age r educt i on i n cont ami nant  
l evel s.   However  t hi s t ype of  payment  scheme shoul d 
be used wi t h caut i on,  s i nce r emoval  r at es t ypi cal l y  
decr ease as cont ami nant  l evel s decr ease;  e. g. ,  i t  
may t ake 3 t i mes as l ong t o go f r om 25 t o 10 mg/ kg 
as i t  t akes t o go f r om 100 t o 25 mg/ kg.

Lump sum pr i c i ng,  wi t h per f or mance r equi r ement s ( see 
par agr aph Oper at i on of  t he SVE Syst em) ,  i s  gener al l y  
r ecommended f or  Oper at i ons,  Mai nt enance and Pr ocess 
Moni t or i ng.   Under  t hi s pr i c i ng st r uct ur e,  t he 
Cont r act or  r ecei ves per i odi c payment s ( e. g. ,  
mont hl y)  so l ong as per f or mance r equi r ement s ar e 
bei ng met .   I f  per f or mance r equi r ement s ar e not  met ,  
t hen t he Cont r act i ng Of f i cer  may wi t hhol d payment  
unt i l  t he Cont r act or  demonst r at es t hat  per f or mance 
r equi r ement s ar e bei ng met .

I f  i t  i s  expect ed t hat  l ar ge vol umes of  condensat e 
wi l l  be gener at ed,  and t hat  t r eat ment  or  of f s i t e 
di sposal  wi l l  be r equi r ed;  t hen a separ at e par agr aph 
shoul d be added t o cover  t r eat ment  and di sposal  of  
condensat e.   A uni t  pr i c i ng st r uct ur e woul d be 
appr opr i at e t o pay f or  t r eat ment  or  of f s i t e di sposal  
of  condensat e.

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

Compensat i on shal l  be a l ump sum pr i ce f or  Oper at i on of  t he SVE Syst em,  
Mai nt enance,  and Pr ocess Moni t or i ng.   [ Cost s f or  Cont ami nat ed Mat er i al  
St or age and Di sposal  shal l  al so be i ncl uded i n t hi s pr i ce. ]  [ Cost s f or  
r epl acement  adsor pt i on medi a f or  t he vapor  st r eam t r eat ment  syst em i s 
cover ed under  a separ at e par agr aph and i s not  i ncl uded i n t hi s pr i ce. ]   
Physi cal  and chemi cal  t est i ng per f or med i n t he f i el d,  and sampl i ng shal l  be 
i ncl uded i n t hi s  pr i ce.   Cost s f or  l abor at or y anal ysi s of  sampl es  i s  not  
i ncl uded i n t hi s  pr i ce.

1. 1. 2   Training

**************************************************************************
NOTE:   I f  i t  i s  expect ed t hat  c l ose out  of  t he s i t e 
wi l l  be compl et ed wi t hi n t he per i od of  t he cont r act ,  
t hen Tr ai ni ng shoul d be l i s t ed as an opt i onal  i t em 
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on t he bi d sheet .
**************************************************************************

Compensat i on shal l  be a l ump sum pr i ce f or  Tr ai ni ng.

1. 1. 3   Di sposal  and Repl acement  of  Vapor  Phase Act i vat ed Car bon

**************************************************************************
NOTE:   Thi s par agr aph shoul d be del et ed i f  any of  
t he f ol l owi ng condi t i ons appl y:   vapor  st eam 
t r eat ment  wi l l  not  be r equi r ed;  t he vapor  st r eam 
t r eat ment  syst em does not  use act i vat ed car bon;  or  
payment  f or  act i vat ed car bon i s cover ed under  a 
separ at e Sect i on.  

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

Compensat i on f or  di sposal  of  spent  vapor  phase act i vat ed car bon shal l  be by 
t he cont r act  uni t  pr i ce schedul e f or  each [ _____]  [ kg pound] ,  based on [ t he 
dr y wei ght  of  t he spent  act i vat ed car bon]  [ _____] .   Compensat i on f or  
r epl acement  of  spent  vapor  phase act i vat ed car bon shal l  be by t he cont r act  
uni t  pr i ce schedul e f or  each [ _____] [ kg pound] ,  based on [ i nvoi ces f r om t he 
suppl i er  of  t he r epl acement  act i vat ed car bon]  [ _____] .

1. 1. 4   Pneumat i c Fl ow Met er  Test i ng

**************************************************************************
NOTE:   Thi s par agr aph shoul d be del et ed i f  pneumat i c 
f l ow met er  t est i ng wi l l  not  be r equi r ed.   I f  t hi s 
par agr aph i s r et ai ned,  t he bi d sheet  shoul d i ncl ude 
a separ at e,  opt i onal  i t em f or  pneumat i c f l ow met er  
testing.

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

Compensat i on f or  pneumat i c f l ow met er  t est i ng shal l  be by t he cont r act  uni t  
pr i ce schedul e on a per  wel l  basi s.   Physi cal  and chemi cal  t est i ng 
per f or med i n t he f i el d,  and sampl i ng shal l  be i ncl uded i n t hi s pr i ce.   
Cost s f or  l abor at or y anal ysi s of  sampl es i s not  i ncl uded i n t hi s pr i ce.

1. 1. 5   Compl et i on Test i ng

**************************************************************************
NOTE:   Compl et i on t est i ng i s def i ned as t est i ng t hat  
i s  per f or med det er mi ne i f  r egul at or y r equi r ement s 
have been met ,  so t hat  t he SVE syst em can be 
per manent l y shut  down.

Thi s par agr aph shoul d be del et ed i f  compl et i on 
t est i ng wi l l  not  be i ncl uded i n t he cont r act .   I f  
t hi s par agr aph i s r et ai ned,  t he bi d sheet  shoul d 
i ncl ude a separ at e,  opt i onal  i t em f or  compl et i on 
testing.

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

Compensat i on shal l  be a l ump sum pr i ce f or  Compl et i on Test i ng.   Physi cal  
and chemi cal  t est i ng per f or med i n t he f i el d,  and sampl i ng shal l  be i ncl uded 
i n t hi s pr i ce.   Cost s f or  l abor at or y anal ysi s of  sampl es i s not  i nc l uded i n 
t hi s pr i ce.
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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 s i 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 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.

U. S.  ENVI RONMENTAL PROTECTI ON AGENCY ( EPA)

EPA SESDPROC- 105- R2 ( 2013)  Gr oundwat er  Level  and Wel l  Dept h 
Measurement

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

40 CFR 302 Desi gnat i on,  Repor t abl e Quant i t i es,  and 
Notification

1. 3   PROJECT DESCRI PTI ON

1. 3. 1   Chemi cal  Test i ng

Chemi cal  sampl i ng and anal ysi s r equi r ed i n t hi s sect i on shal l  be conduct ed 
i n accor dance wi t h [ _____] .

1. 3. 2   Assi st ance i n Pr epar i ng O & M Manual s

**************************************************************************
NOTE:   Tr adi t i onal l y,  O & M manual s ar e pr epar ed by 
t he desi gner s of  t he t r eat ment  syst em,  e. g.  under  
Ti t l e I I  ser vi ces.   The dr af t  O & M manual  shoul d be 
r equi r ed af t er  compl et i ng const r uct i on of  t he 
t r eat ment  syst em.   Si nce unant i c i pat ed event s of t en 
occur  dur i ng t he per i od of  oper at i on ( e. g. ,  changes 
i n l evel s of  cont ami nant s) ,  i t  i s  not  uncommon f or  
oper at i ng pr ocedur es t o devi at e f r om t he pr ocedur es 
set  out  i n t he dr af t  O & M manual .   The aut hor s 
shoul d seek i nput  f r om t he oper at or s of  t he 
t r eat ment  syst em dur i ng pr epar at i on of  t he f i nal  O & 
M Manual .   The f i nal  O & M manual  shoul d be r equi r ed 
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bef or e t he per i od of  t he oper at i ons cont r act  expi r es.

The amount  of  t i me r equi r ed of  t he Cont r act or  t o 
assi st  wi t h pr epar at i on of  t he O & M Manual  shoul d 
be pr opor t i onal  t o t he scal e and compl exi t y of  t he 
SVE syst em.

On some pr oj ect s ( e. g. ,  under  TERC) ,  i t  may be mor e 
expedi ent  t o have t he Cont r act or  pr epar e t he O & M 
Manual s.   I f  t he Cont r act or  wi l l  be t asked t o 
pr epar e t he O & M Manual s,  t hi s par agr aph shoul d be 
r ewr i t t en,  and submi t t al  r equi r ement s f or  dr af t  and 
f i nal  O & M Manual s shoul d be added.

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

Pr ovi de assi st ance t o t he t eam t asked t o pr epar e t he Dr af t  and Fi nal  O & M 
Manual s.   Assi st ance shal l  i ncl ude:   [ pr ovi di ng equi pment  manuf act ur e' s 
l i t er at ur e,  as r equest ed;  24 hour s wor t h of  demonst r at i ng oper at i on,  
mai nt enance,  and moni t or i ng pr ot ocol s dur i ng f aci l i t y  t our s;  and 4 hour s 
wor t h of  answer i ng f ol l ow- up quest i ons]  [ _____] .

1. 3. 3   Sequenci ng and Schedul i ng

**************************************************************************
NOTE:   The i ni t i al  per i od of  oper at i on shoul d not  
begi n unt i l  t he Cont r act or  has f ul f i l l ed t he 
r equi r ement s f or  commi ssi oni ng and demonst r at i on of  
t he f ul l - scal e SVE syst em.

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

The f i r st  per i od of  oper at i on of  t he f ul l - scal e syst em shal l  not  be 
i ni t i at ed unt i l  af t er  t est  and i nspect i on r epor t s i n Sect i on 02 62 16 
COMMI SSI ONI NG AND DEMONSTRATI ON FOR SOI L VAPOR EXTRACTI ON ( SVE)  SYSTEMS 
have been submi t t ed and appr oved.   Not i f y t he Cont r act i ng Of f i cer  not  l ess 
t han [ 14]  [ _____]  cal endar  days pr i or  t o i ni t i at i ng t he f i r st  per i od of  
operation.

1. 4   SUBMITTALS

**************************************************************************
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  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 
desi gnat 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  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on 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  
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Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i c t  Of f i ce 
( 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 c t  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,  
Ai r  For ce,  and NASA pr oj ect s.

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al s.   The " S"  f ol l owi ng a submi t t al  i t em 
i ndi cat es t hat  t he submi t t al  i s  r equi r ed f or  t he 
Sust ai nabi l i t y  eNot ebook t o f ul f i l l  f eder al l y  
mandat ed sust ai nabl e r equi r ement s i n accor dance wi t h 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA 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"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat 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 al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   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

Oper at i on of  t he SVE Syst em;  G[ ,  [ _____] ]
Mai nt enance;  G[ ,  [ _____] ]
Pr ocess Moni t or i ng;  G[ ,  [ _____] ]
Cont ami nat ed Mat er i al  St or age and Di sposal ;  G[ ,  [ _____] ]
Compl et i on Test i ng;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Labor at or y Anal ysi s Repor t s
Compl et i on Test i ng Repor t

SD- 07 Cer t i f i cat es

Oper at or  Qual i f i cat i ons

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i ons Repor t s;  G[ ,  [ _____] ]
Oper at i ons Log;  G[ ,  [ _____] ]
Mai nt enance Log;  G[ ,  [ _____] ]
Cont r act  Compl et i on Repor t ;  G[ ,  [ _____] ]

1. 5   QUALI TY ASSURANCE 

1. 5. 1   Per mi t s and Li censes

**************************************************************************
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NOTE:   I t  i s  i mpor t ant  f or  t he desi gner  t o become 
f ami l i ar  wi t h t he appr opr i at e st at e and l ocal  
r equi r ement s t o det er mi ne i f  t her e i s a need t o 
obt ai n an oper at i ng per mi t  f or  t he syst em and t o 
i ncl ude t hose r equi r ement s i n t hese par agr aphs.   The 
desi gner  shoul d al so bear  i n mi nd t hat  any SVE 
syst em oper at ed as par t  of  s i t e r emedi at i on under  
CERCLA aut hor i t y  does not  r equi r e f eder al ,  st at e or  
l ocal  per mi t s.   Thi s i ncl udes al l  NPL and non- NPL 
si t es bei ng r emedi at ed under  CERCLA aut hor i t y such 
as DERP,  I RP,  FUDS,  or  BRAC pr ogr am pr oj ect s.   
Per mi t s t hat  have al r eady been acqui r ed shoul d be 
at t ached t o t he speci f i cat i ons and r ef er enced.

These par agr aphs shoul d be coor di nat ed wi t h Sect i ons 
01 57 19 TEMPORARY ENVI RONMENTAL CONTROLS and 
43 13 13. 13 VAPOR PHASE ACTI VATED CARBON ADSORPTI ON 
UNI TS ( i f  used) .

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

Obt ai n r equi r ed f eder al ,  st at e,  and l ocal  per mi t s f or  oper at i on of  t he SVE 
system.

1. 5. 2   Ai r  Emi ssi ons

**************************************************************************
NOTE:   An ai r  pat hway anal ysi s shoul d be per f or med 
dur i ng desi gn t o det er mi ne i f  ai r  moni t or i ng wi l l  be 
r equi r ed.   Gui dance on ai r  pat hway anal yses i s 
pr ovi ded i n 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 

Appr opr i at e f eder al ,  st at e,  and l ocal  per mi t s shoul d 
be i dent i f i ed i n t hi s par agr aph,  and si t e speci f i c  
per mi t  r equi r ement s shoul d al so be pr ovi ded.   For  
pr oj ect s wher e a per mi t  i s  r equi r ed,  usual l y t he 
St at e agency wi l l  i ssue an ai r  pol l ut i on cont r ol  
per mi t  ( or  per mi t  equi val ent )  t hat  wi l l  speci f y 
emi ssi ons cont r ol  r equi r ement s.   The f ol l owi ng 
r equi r ement  i s  an exampl e f r om a St at e ai r  pol l ut i on 
cont r ol  per mi t  equi val ent ,  " The maxi mum emi ssi on 
r at e of  t ot al  VOC shal l  not  exceed 0. 092 l bs/ hr " .

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

Ai r  emi ssi ons shal l  be moni t or ed,  cont r ol l ed,  and r epor t ed i n accor dance 
wi t h t he f ol l owi ng r egul at or y r equi r ement s:   [ _____] .   [ The ai r  pol l ut i on 
cont r ol  per mi t  equi val ent  has been acqui r ed and i s  shown i n Appendi x 
[_____]].

1. 5. 3   Noi se Cont r ol

**************************************************************************
NOTE:   I n t he equi pment  speci f i cat i ons t her e shoul d 
be a r equi r ement  f or  t he bl ower  not  t o exceed a 
speci f i ed noi se l evel .   Thi s par agr aph i s i nt ended 
t o ensur e t hat  t he Cont r act or  mai nt ai ns noi se 
cont r ol  t hr oughout  t he per i od of  oper at i on,  dur i ng 
al l  s i t e act i v i t i es.   Ensur i ng t hat  noi se l evel s ar e 
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adequat el y cont r ol l ed i s especi al l y  i mpor t ant  f or  
pr oj ect s near  r esi dent i al  ar eas.

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

The SVE syst em shal l  [ meet  st at e and l ocal  noi se pol l ut i on cont r ol  
r egul at i ons. ]  [ not  exceed [ _____]  deci bel s at  any s i t e boundar y. ]

1. 5. 4   Oper at or  Qual i f i cat i ons

**************************************************************************
NOTE:   Some st at es may al r eady have l i censi ng or  
cer t i f i cat i on r equi r ement s f or  oper at or s at  s i t es 
wher e an ai r  pol l ut i on cont r ol  per mi t  i s  r equi r ed 
( e. g. ,  on most  RCRA pr oj ect s) .   I f  t he pr oj ect  does 
not  r equi r e an ai r  pol l ut i on cont r ol  per mi t  ( e. g. ,  
on some CERCLA pr oj ect s) ,  t hen t her e ar e usual l y not  
any st at e l i censi ng r equi r ement s f or  oper at or s.

I f  r emedi at i on i s not  bei ng per f or med under  CERCLA 
aut hor i t y ( t hi s i ncl udes bot h Nat i onal  Pr i or i t y  Li st  
( NPL)  and non- NPL si t es under  Def ense Envi r onment al  
Rest or at i on Pr ogr am ( DERP) ,  I nst al l at i on Rest or at i on 
Pr ogr am ( I RP) ,  For mer l y Used Def ense Si t es ( FUDS) ,  
or  Base Real i gnment  and Cl osur e ( BRAC)  pr ogr ams) ,  
t he oper at or  must  compl y wi t h appl i cabl e st at e or  
l ocal  r equi r ement s f or  cer t i f i cat i on and t r ai ni ng 
f or  oper at i on of  t he SVE syst em.   As some st at es 
have t hese r equi r ement s and ot her s do not ,  t he 
desi gner  must  r esear ch t he st at e or  l ocal  
r equi r ement s and i ncl ude t hem i n t hi s par agr aph.

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

The chi ef  oper at or  shal l  have at  l east  [ 2]  [ _____]  year s of  exper i ence i n 
oper at i ng ai r  emi ssi ons cont r ol  equi pment ,  and at  l east  [ 3]  [ _____]  year s 
of  exper i ence wor ki ng on pr oj ect s i nvol v i ng c l ean- up of  CERCLA hazar dous 
subst ances,  or  RCRA hazar dous wast es.   Each member  of  t he oper at i ons st af f  
shal l  possess a [ hi gh school  di pl oma or  equi val ent ]  [ _____] .   Submi t  
Oper at or  Qual i f i cat i ons not  mor e t han [ 21]  [ _____]  cal endar  days pr i or  t o 
i ni t i at i ng t he f i r st  per i od of  oper at i on.   A per i od of  not  l ess t han [ 14]  
[ _____]  cal endar  days shal l  be al l owed i n t he schedul e f or  Gover nment  
r evi ew.   Resume of  each member  of  t he oper at i ons st af f  shal l  be pr ovi ded 
i ncl udi ng a chr onol ogy of  educat i on,  st at e l i censes,  and r el evant  wor k 
experience.

1. 6   PROJECT/ SI TE CONDI TI ONS

**************************************************************************
NOTE:   I ncl ude any per t i nent  i nf or mat i on r egar di ng 
pr oj ect / s i t e condi t i ons i n t hi s par agr aph and on t he 
drawings.

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

Appr oxi mat e l ocat i ons of  cont ami nat ed zones ar e shown on t he dr awi ngs.   
Chemi cal  anal ysi s of  cont ami nat ed mat er i al  and soi l  gas t est i ng [ has not  
been per f or med]  [ has been per f or med and i s shown i n Appendi x [ _____] ] .   
Bor i ng l ogs ar e shown [ on t he dr awi ngs]  [ i n Appendi x [ _____] ] .   Gr ound 
wat er  i s  appr oxi mat el y [ _____]  met er s f eet  bel ow gr ound sur f ace.   [ A 
pi l ot - scal e SVE demonst r at i on has been per f or med and t he r epor t  i s  shown i n 
Appendi x [ _____] ] .
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PART 2   PRODUCTS

2. 1   SPI LL RESPONSE MATERI ALS

Keep t he f ol l owi ng spi l l  r esponse mat er i al s on s i t e:  [ cont ai ner s,  
adsor bent s,  shovel s,  and per sonal  pr ot ect i ve equi pment ]  [ _____] .   Spi l l  
r esponse mat er i al s shal l  be avai l abl e at  al l  t i mes i n whi ch hazar dous 
mat er i al s/ wast es ar e bei ng handl ed or  t r anspor t ed.   Spi l l  r esponse 
mat er i al s shal l  be compat i bl e wi t h t he t ype of  mat er i al s bei ng handl ed,  and 
shal l  l ocat ed [ as shown on dr awi ngs]  [ _____] .

PART 3   EXECUTI ON

3. 1   OPERATI ON OF THE SVE SYSTEM

**************************************************************************
NOTE:   The l engt h of  t he i ni t i al  per i od of  oper at i on 
shoul d be def i ned i n t he bi d schedul e,  t ypi cal l y  t he 
const r uct i on Cont r act or  i s  r equi r ed t o oper at e t he 
t r eat ment  syst em f or  a per i od of  about  12 mont hs,  
af t er  compl et i on of  t he pr ove- out  per i od.   Cont r act s 
may al so be wr i t t en t o i ncl ude opt i ons f or  
addi t i onal  per i ods of  oper at i on.   The l engt h of  t he 
per i ods of  oper at i on shoul d be based on t he expect ed 
t i me t o compl et e t he r emedi al  act i on.   Use of  
opt i onal  per i ods of  oper at i on makes f or  a mor e 
f l exi bl e cont r act .   Once cl ean- up goal s have been 
r eached,  any r emai ni ng opt i ons f or  addi t i onal  
per i ods of  oper at i on woul d not  be exer ci sed.

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

Submi t  a pl an f or  Oper at i on of  t he SVE Syst em not  mor e t han [ 30]  [ _____]  
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 shal l  be al l owed i n t he schedul e f or  Gover nment  
r evi ew.   The pl an shal l  i ncl ude an out l i ne of  t he Oper at i ons Repor t s.   The 
per i od of  oper at i on shal l  not  be i ni t i at ed unt i l  t he f ol l owi ng pl ans have 
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 :   Oper at i on of  SVE Syst em,  Mai nt enance,  Pr ocess Moni t or i ng,  and 
Cont ami nat ed Mat er i al  St or age and Di sposal .

3. 1. 1   Per i od of  Oper at i on

Oper at e t he SVE syst em f or  a per i od of  [ 365]  [ _____]  cal endar  days.   Ti me 
r equi r ed t o compl et e commi ssi oni ng and demonst r at i on shal l  not  be i ncl uded 
i n t he per i od of  oper at i on.

3. 1. 2   Hour s of  Oper at i on and Rel i abi l i t y

**************************************************************************
NOTE:   The r el i abi l i t y  r equi r ement  shoul d al l ow 
enough downt i me f or  t he Cont r act or  t o per f or m 
schedul ed mai nt enance.

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

Unl ess ot her wi se di r ect ed by t he Cont r act i ng Of f i cer ,  t he SVE syst em shal l  
r emai n i n oper at i on [ 24 hour s per  day,  7 days a week]  [ _____] .   Rel i abi l i t y  
i s  t he per cent  of  t i me t hat  t he syst em i s on,  and mi ni mum ai r f l ow r at es ar e 
bei ng mai nt ai ned.   The r el i abi l i t y  of  t he syst em shal l  be at  l east  [ 95 
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per cent ]  [ _____]  of  t he t ot al  hour s avai l abl e i n each 28 cal endar  day 
per i od.   Hour s of  oper at i on and downt i me shal l  be r ecor ded i n t he 
Oper at i ons Log,  at  l east  once ever y [ 14]  [ _____]  cal endar  days.   The 
Oper at i ons Log shal l  be kept  at  t he f aci l i t y ,  and avai l abl e f or  i nspect i on.

3. 1. 3   Oper at i onal  Ai r f l ow Rat es

For  t he SVE syst em t o be consi der ed i n oper at i on,  t he bl ower  shal l  be on 
and ai r  shal l  be f l owi ng f r om t hose wel l s desi gnat ed i n Tabl e 1 at  t he f l ow 
r at es shown i n Tabl e 1,  [ except  dur i ng of f - cycl e per i ods as desi gnat ed i n 
Tabl e 2]  [ _____] .

TABLE 1 -  AI RFLOW RATES

WELL I DENTI FI CATI ON MI NI MUM AI RFLOW RATE

[_____] [_____]

3. 1. 4   I nt er mi t t ent  Oper at i on of  Wel l s

**************************************************************************
NOTE:   Thi s par agr aph shoul d be del et ed unl ess t her e 
ar e wel l s t hat  wi l l  be oper at ed i nt er mi t t ent l y.

Per i odi c shut down of  sel ect ed SVE wel l s can be used 
t o al l ow t i me f or  subsur f ace VOC l evel s t o r ebound,  
and t o t her eby mai nt ai n hi gher  r ecover y r at es f r om 
act i ve wel l s.   The l engt h of  t he shut  down per i od i s 
s i t e speci f i c ,  and shoul d be based on soi l  gas 
moni t or i ng at  t he s i t e.   At  some si t es soi l  gas VOC 
l evel s wi l l  i ncr ease ver y s l owl y af t er  shut down,  and 
a l onger  shut down per i od may be r equi r ed.

The f r equency of  vapor  st r eam moni t or i ng shoul d be 
i ncr eased i mmedi at el y af t er  br i ngi ng SVE wel l s back 
on l i ne,  i n or der  t o measur e t he r ebound spi ke.   
Per i odi c r ebound t est i ng i s a usef ul  t ool  f or  
assessi ng t he pr ogr ess of  SVE oper at i ons.   See 
par agr aph,  Rebound Test i ng.

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

Oper at i on of  desi gnat ed wel l s shal l  be cycl ed i n accor dance wi t h Tabl e 2.
TABLE 2 -  SCHEDULE FOR CYCLI CAL OPERATI ON OF WELLS

WELL I DENTI FI CATI ON ON- CYCLE PERI OD OFF- CYCLE PERI OD

[_____] [_____] [_____]

3. 1. 5   Adj ust ment s t o Mode of  Oper at i on

**************************************************************************
NOTE:   Af t er  t he syst em has been i n cont i nuous 
oper at i on f or  a f ew mont hs ( and vapor  st r eam dat a 
has been r evi ewed) ,  st r at egi es t hat  may hast en 
compl et i on of  t he pr oj ect  ( and r educe oper at i ng 
cost s)  shoul d be consi der ed.   Such st r at egi es may 
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i nc l ude:   i nst al l i ng i mper meabl e sur f ace cover s;  
i ncr easi ng,  decr easi ng or  st oppi ng ai r  f l ow f r om 
cer t ai n wel l s;  and per i odi c cycl i ng of  desi gnat ed 
wel l s.   I n ext r emel y ar i d c l i mat es,  cont r ol l ed 
i r r i gat i on may i mpr ove cont ami nant  r emoval  r at es.   
Al so see par agr aph,  Pneumat i c Fl ow Met er  Test i ng.   
Any changes may r equi r e t hat  t he cont r act  be 
modified 

FAR Par t  48 Val ue Engi neer i ng ( VE)  Cl auses ar e 
usual l y i ncl uded i n cont r act s t o pr ovi de i ncent i ve 
f or  t he Cont r act or  t o i dent i f y ar eas wher e savi ngs 
can be r eal i zed.   I f  t her e ar e c l ear l y ar eas t hat  
show a st r ong pot ent i al  f or  subst ant i al  cost  
savi ngs,  t hen i t  may be wor t hwhi l e t o r equest  t hat  
t he Cont r act or  submi t  a VE pr oposal  t o change t he 
mode of  oper at i on.   The Desi gn Team shoul d ver i f y 
t hat  a VE Cl ause i s i ncl uded i n t he cont r act .

Remedi al  Syst em Eval uat i ons( RSE)  of f er  anot her  way 
t o assess t he per f or mance of  t he syst em,  and t o 
det er mi ne i f  changes shoul d be made t o hast en 
compl et i on of  t he pr oj ect ,  and r educe oper at i ng 
cost s.   A descr i pt i on of  RSEs and RSE checkl i st s can 
be f ound at  t he f ol l owi ng i nt er net  s i t e:    <URL 
HREF="http://www.environmental.usace.army.mil/library
/guide/rsechk/rsechk.html">http://www.environmental.usace.army.mil/library
/ gui de/ r sechk/ r sechk. ht ml .   RSEs ar e t ypi cal l y  
per f or med af t er  a t r eat ment  syst em has been i n 
oper at i on f or  at  l east  one year .   I f  RSE 
r ecommendat i ons wi l l  r equi r e cost l y modi f i cat i ons t o 
t he t r eat ment  syst em equi pment ,  and t he per i od of  
t he Cont r act  i s  near l y over ,  t hen i t  may be best  t o 
bui l d t hese r ecommendat i ons i nt o a f ut ur e cont r act .   
The Cont r act or  t asked t o make subst ant i al  changes t o 
t he t r eat ment  syst em shoul d be r esponsi bl e f or  a 
mi ni mum per i od of  oper at i on af t er  t he changes have 
been i mpl ement ed.

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

Obt ai n wr i t t en appr oval  f r om t he Cont r act i ng of f i cer  bef or e i mpl ement i ng 
any changes t o t he mode of  oper at i on.

3. 1. 6   Oper at i ons Repor t s

Submi t  Repor t s as speci f i ed and schedul ed as f ol l ows:   [ weekl y f or  t he 1st  

t wo weeks;  ever y 4 weeks f or  t he 3rd  t hr ough t he 10th  week;  and ever y 3 
mont hs t her eaf t er ]  [ _____] .   A per i od of  not  l ess t han [ 30]  [ _____]  
cal endar  days shal l  be al l owed i n t he schedul e f or  Gover nment  r evi ew.   For  
t he per i od cover ed by each Oper at i ons Repor t ,  t he f ol l owi ng dat a shal l  be 
pr ovi ded:  [ hour s of  oper at i on and hour s of  downt i me;  t he amount  of  t i me 
t hat  each SVE wel l  was i n use;  and t he cumul at i ve t ot al  hour s of  oper at i on]  
[ _____] .   Resul t s of  Pr ocess Moni t or i ng shal l  be or gani zed accor di ng t o 
cat egor y,  and shown chr onol ogi cal l y  wi t hi n each cat egor y.   Met eor ol ogi cal  
and Subsur f ace Moni t or i ng dat a,  and Pr ocess Ai r  St r eam and Equi pment  
Moni t or i ng dat a shal l  be i ncl uded i n each r epor t .   The f ol l owi ng gr aphs 
shal l  be pr ovi ded wi t h each Oper at i ons Repor t .   For  each SVE wel l ,  pl ot s 
of :   vol ume of  ai r  ext r act ed ver sus t i me,  cumul at i ve vol ume of  ai r  
ext r act ed ver sus t i me,  concent r at i on of  [ cont ami nant s of  concer n]  [ _____]  
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ver sus t i me,  mass r emoval  r at e of  [ cont ami nant s of  concer n]  [ _____]  ver sus 
t i me,  and cumul at i ve mass of  [ cont ami nant s of  concer n]  [ _____]  r emoved 
ver sus t i me.   For  t he SVE syst em as a whol e,  pl ot s of :   t he concent r at i on 
of  [ cont ami nant s of  concer n]  [ _____]  ver sus t i me,  mass r emoval  r at e of  
[ cont ami nant s of  concer n]  [ _____]  ver sus t i me,  and cumul at i ve mass of  
[ cont ami nant s of  concer n]  [ _____]  r emoved ver sus t i me.   The r epor t s shal l  
be s i gned and dat ed by t he Cont r act or ' s Qual i t y Cont r ol  r epr esent at i ve.   I f  
war r ant ed,  t he r epor t s shal l  al so pr ovi de r ecommendat i ons f or  changi ng 
ai r f l ow r at es f r om i ndi v i dual  wel l s,  and ot her  pr oposed adj ust ment s t o t he 
mode of  oper at i on.

3. 1. 7   Oper at i ons Log

Submi t  copi es of  oper at i ons l og sheet s wi t h each Oper at i ons Repor t  f or  t he 
per i od cover ed by t he Oper at i ons Repor t .   The or i gi nal  l og sheet s shal l  be 
kept  i n not ebooks or gani zed i n chr onol ogi cal  or der ,  and shal l  be submi t t ed 
wi t h t he Cont r act  Compl et i on Repor t  not  mor e t han [ 14]  [ _____]  cal endar  
days af t er  compl et i ng wor k at  t he s i t e.

3. 2   PROCESS MONI TORI NG

**************************************************************************
NOTE:   Per i odi cal l y  t he moni t or i ng par amet er s,  and 
t he f r equency of  moni t or i ng shoul d be r e- eval uat ed 
t o det er mi ne i f  moni t or i ng r equi r ement s shoul d be 
changed.   For  most  pr oj ect s,  t he f r equency of  
moni t or i ng can be decr eased as mor e oper at i onal  dat a 
i s gener at ed.

Labor  cost s and t he accessi bi l i t y  of  t he s i t e shoul d 
be f act or ed i nt o t he moni t or i ng schedul e.   For  
smal l - scal e SVE syst ems t hat  ar e desi gned t o oper at e 
wi t h mi ni mal  oper at or  at t ent i on,  t he f r equency of  
moni t or i ng shoul d be l ess t han t hat  of  a 
l ar ge- scal e,  mor e compl ex SVE syst em.

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

Eval uat e t he moni t or i ng schedul e ever y [ 6 mont hs]  [ _____] .   Pr opose 
r ecommended changes t o t he moni t or i ng schedul e,  i f  war r ant ed.   Obt ai n 
wr i t t en appr oval  f r om t he Cont r act i ng of f i cer  bef or e i mpl ement i ng any 
changes t o t he moni t or i ng schedul e.   Submi t  a pl an f or  Pr ocess Moni t or i ng 
not  mor e t han [ 30]  [ _____]  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 shal l  be al l owed i n t he 
schedul e f or  Gover nment  r evi ew.   The pl an shal l  i ncl ude physi cal  and 
chemi cal  moni t or i ng r equi r ement s,  i ncl udi ng t est  par amet er s,  f r equency of  
sampl i ng,  number  of  sampl es,  and sampl i ng l ocat i ons;  and l abor at or y 
t ur n- ar ound- t i me.   Test  met hods,  and ot her  sampl i ng and anal ysi s 
r equi r ement s shal l  be cover ed by submi t t al s speci f i ed i n [ _____] .

3. 2. 1   Met eor ol ogi cal  and Subsur f ace Moni t or i ng

Per f or m met eor ol ogi cal  and subsur f ace moni t or i ng t o assess t he r esponse of  
t he subsur f ace t o t he SVE syst em.

3. 2. 1. 1   Met eor ol ogi cal  Moni t or i ng

**************************************************************************
NOTE:   Aut omat ed moni t or i ng equi pment  can be used t o 
col l ect  met eor ol ogi cal  dat a.   Met eor ol ogi cal  dat a 
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may al so be avai l abl e f r om a moni t or i ng s i t e i n t he 
i mmedi at e v i c i ni t y ( e. g. ,  an ai r por t ) .

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

The f ol l owi ng dat a shal l  be r ecor ded at  l east  once ever y [ Monday,  Tuesday,  
Wednesday,  Thur sday,  and Fr i day]  [ _____] :  ambi ent  t emper at ur e,  and dai l y 
amount  of  pr eci pi t at i on.   The bar omet r i c pr essur e shal l  be r ecor ded each 
t i me t hat  ai r f l ow r at e moni t or i ng i s per f or med.  

3. 2. 1. 2   Vadose Zone Pr essur e Moni t or i ng

**************************************************************************
NOTE:   Vadose zone pr essur e shoul d be moni t or ed 
per i odi cal l y ,  and each t i me t hat  changes ar e made t o 
t he ai r  ext r act i on r at es,  or  t o t he conf i gur at i on of  
act i ve ext r act i on wel l s.   I deal l y ,  t he s i t e shoul d 
be equi pped wi t h nest ed pr essur e moni t or i ng poi nt s,  
pl aced at  di scr et e dept h i nt er val s ( cor r espondi ng t o 
t he dept hs of  cont ami nat ed zones) ,  and at  sever al  
l ocat i ons wi t hi n t he cont ami nat ed zones.   I t  i s  al so 
i mpor t ant  t o moni t or  f r om l ocat i ons i n t he 
cont ami nat ed zone t hat  ar e mi d- way bet ween SVE 
wel l s,  and at  r el at i vel y l ong di st ances f r om SVE 
wel l s,  s i nce " st agnant  zones"  ( or  r educed ai r f l ow 
r at es)  may occur  at  t hese l ocat i ons.

Vadose zone pr essur e moni t or i ng shoul d be per f or med 
as par t  of  t he assessment  of  t he zone of  i nf l uence.   
Det er mi nat i on of  ai r  vel oci t y ( or  t r avel  t i me) ,  
r at her  t han j ust  vacuum l evel s,  at  vadose zone 
moni t or i ng poi nt s shoul d be used t o assess t he zone 
of  i nf l uence.   I f  vadose zone model i ng wi l l  be 
per f or med,  t hen dat a r equi r ement s f or  t he model  
shoul d be consi st ent  wi t h t he moni t or i ng pr ocedur es.

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

Vadose zone pr essur e moni t or i ng shal l  be per f or med at  l east  once ever y [ 28]  
[ _____]  cal endar  days,  and each t i me t hat  changes ar e made t o t he 
conf i gur at i on of  act i ve SVE wel l s .   Moni t or i ng shal l  be per f or med at  t he 
f ol l owi ng l ocat i ons:   [ _____] .

3. 2. 1. 3   Gr oundwat er  Level s

**************************************************************************
NOTE:   Gr oundwat er  l evel  moni t or i ng may be necessar y 
t o det er mi ne i f  oper at i on of  t he SVE syst em r esul t s 
i n upwel l i ng of  t he wat er  t abl e,  or  i f  f l uct uat i ons 
i n t he wat er  t abl e ( not  r el at ed t o SVE oper at i ons)  
ar e l i mi t i ng t he ef f ect i ve dept h of  SVE.   I f  
upwel l i ng i s occur r i ng,  t hen soi l s t hat  wer e 
pr evi ousl y par t  of  t he l ower  vadose zone may become 
sat ur at ed and t hus wi l l  not  be t r eat ed v i a oper at i on 
of  t he SVE syst em.   Upwel l i ng i s usual l y l ocal i zed 
ar ound ext r act i on wel l s ( especi al l y  i n por ous 
soi l s) ,  but  some moni t or i ng may be necessar y t o 
det er mi ne t he ext ent  of  upwel l i ng.   I f  t he 
cont ami nat ed zones ar e wel l  above t he wat er  t abl e 
t hen gr oundwat er  l evel  moni t or i ng may not  be 
necessary.
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Si t e- speci f i c  consi der at i ons shoul d be i ncor por at ed 
i nt o t he moni t or i ng schedul e.   Wat er  l evel s may be 
i nf l uenced by f act or s such as t i dal  cycl es,  and 
seasonal  pumpi ng f r om i r r i gat i on wel l s.

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

Gr oundwat er  l evel s shal l  be measur ed at  l east  once ever y [ 90]  [ _____]  
cal endar  days at  t he f ol l owi ng moni t or i ng wel l s:  [ _____] .   Wat er  l evel  
measur ement  shal l  be per f or med i n accor dance wi t h EPA SESDPROC- 105- R2.   
Wat er  l evel  r eadi ngs shal l  be r ecor ded t o t he near est  3. 0 mm 0. 01 f oot .   
The par t  of  t he measur i ng devi ce t hat  was wet t ed shal l  be decont ami nat ed 
af t er  each measur ement .

3. 2. 1. 4   Pneumat i c Fl ow Met er  Test i ng

**************************************************************************
NOTE:   Thi s par agr aph shoul d be del et ed i f  pneumat i c 
f l ow met er  t est i ng wi l l  not  be r equi r ed.   I f  i t  has 
not  al r eady been per f or med,  pneumat i c f l ow met er  
t est i ng of  t he SVE wel l s shoul d be consi der ed.   
I deal l y,  pneumat i c f l ow met er  t est i ng shoul d be 
per f or med dur i ng desi gn i nvest i gat i ons.   However ,  
i nf or mat i on gai ned f r om t hese t est s can be used as 
par t  of  a syst emat i c pl an t o opt i mi ze oper at i on of  
an SVE syst em.

Pneumat i c l oggi ng of  SVE wel l s i s  anal ogous t o 
bor ehol e f l ow met er  t est i ng of  gr oundwat er  wel l s.   A 
pr obe accur at el y measur es t he i ncr ement al  i ncr eases 
i n ai r f l ow as i t  moves up f r om t he bot t om of  t he 
wel l  whi l e ai r  i s  ext r act ed f r om t he wel l .   A 
sampl i ng por t  on t he pr obe al l ows t he det er mi nat i on 
of  t he soi l  gas concent r at i on i n t he wel l  at  t he 
dept h of  t he pr obe.   The sampl i ng dat a,  coupl ed wi t h 
t he f l ow dat a,  al l ows a det er mi nat i on of  t he 
cont ami nant  mass i nput  at  di f f er ent  dept hs.

Pneumat i c l oggi ng dat a i s usef ul  f or  pr oduci ng 
ver t i cal  ai r  per meabi l i t y  pr of i l es,  eval uat i ng t he 
di st r i but i on of  cont ami nant s,  t ai l or i ng wel l  
const r uct i on,  and changi ng oper at i ng st r at egy.   
Pneumat i c l oggi ng dat a may al so be used t o def i ne 
i nput  val ues f or  vadose zone model i ng.

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

Pneumat i c f l ow met er  t est i ng shal l  be per f or med at  t he f ol l owi ng SVE wel l s 
[ _____] .   The f ol l owi ng par amet er s shal l  be cont i nuousl y moni t or ed dur i ng 
t est i ng:   [ ai r f l ow r at e,  vacuum,  pr obe dept h,  and t ot al  vol at i l e 
hydr ocar bons]  [ _____] .

3. 2. 2   Pr ocess Ai r  St r eam and Equi pment  Moni t or i ng

Pr ocess ai r  st r eam and equi pment  moni t or i ng shal l  be per f or med as par t  of  
t he over al l  assessment  of  t he SVE syst em,  and t o moni t or  oper at i on of  SVE 
syst em equi pment .
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3. 2. 2. 1   Combust i bl e Or gani c Vapor  Moni t or i ng

**************************************************************************
NOTE:   Some SVE syst ems ar e desi gned t o handl e vapor  
st r eam cont ami nant  l evel s t hat  ar e above t he l ower  
expl osi ve l i mi t .   However ,  even i f  an 
expl osi on- pr oof  bl ower  and mot or  ar e bei ng used,  
i gni t i on of  an or gani c- l aden vapor  st r eam i s st i l l  
possi bl e ( e. g. ,  st at i c el ect r i c i t y may bui l d up 
i nsi de pi pi ng t hat  i s  not  gr ounded,  and a spar k may 
be r el eased) .   Combust i bl e or gani c vapor  moni t or i ng 
shoul d be per f or med t o r educe t he r i sk of  a f i r e or  
expl osi on dur i ng oper at i on of  SVE syst ems.

A f l ame i oni zat i on det ect or  ( FI D)  i s  usual l y 
r ecommended f or  t hi s t ype of  moni t or i ng.   
Combust i bl e gas i ndi cat or s ( CGI )  can al so be used,  
but  onl y i f  oxygen l evel s ar e al so bei ng moni t or ed.   
Combust i bl e gas i ndi cat or s can pr oduce f al se 
r eadi ngs i f  t he l evel  of  oxygen i n t he sampl e i s 
l ess t han t he mi ni mum l evel  of  oxygen r equi r ed f or  
t he i nst r ument  t o f unct i on pr oper l y.

Si t e- speci f i c  act i on l evel s shoul d be est abl i shed 
pr i or  t o i ni t i at i ng t he f i r st  per i od of  oper at i on.   
Act i on l evel s shoul d be based on t he t ypes of  
vol at i l e or gani c compounds pr esent  i n t he vadose 
zone,  and t he speci f i c  moni t or i ng i nst r ument  and 
cal i br at i on gas bei ng used.   The act i on l evel s may 
r equi r e modi f i cat i on as mor e moni t or i ng dat a i s 
generated.

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

Af t er  openi ng t he val ves t o begi n ext r act i ng ai r  f r om an ext r act i on wel l  
t hat  i s  bei ng br ought  on- l i ne f or  t he f i r st  t i me,  moni t or i ng shal l  be 
i ni t i at ed dur i ng t he f ol l owi ng t i me i nt er val s:  [ 0- 1 mi nut e,  30- 45 mi nut es,  
60- 75 mi nut es,  and 120- 135 mi nut es]  [ _____] .   I n addi t i on,  moni t or i ng shal l  
be per f or med at  l east  one t i me dai l y dur i ng t he f i r st  [ _____]  [ 200 hour s]  
of  oper at i on of  t he SVE syst em,  and at  l east  one t i me dai l y unt i l  each 
ext r act i on wel l  has been i n cont i nuous oper at i on f or  a mi ni mum of  [ _____]  
[ 72 hour s] .   Dur i ng each moni t or i ng event ,  [ at  l east  3 r eadi ngs,  separ at ed 
by 1 mi nut e i ncr ement s, ]  [ _____]  shal l  be r ecor ded.   Moni t or i ng shal l  be 
per f or med at  t he f ol l owi ng l ocat i on:   [ i n t he combi ned pi pi ng mani f ol d 
( upst r eam f r om t he i nl et  bl eed l i ne) ]  [ _____] .   I f  t he [ f l ame i oni zat i on 
det ect or ]  [ _____]  i ndi cat es t hat  t he vapor  st r eam has r eached [ 5000 ppmV as 
i sobut yl ene]  [ _____] ,  t hen i mmedi at el y make adj ust ment s t o decr ease t he 
l evel  of  or gani c compounds i n t he vapor  st r eam.   Such adj ust ment s may 
i ncl ude i ncr easi ng and /  or  decr easi ng ai r f l ow r at es f r om sel ect ed wel l s.   
The moni t or i ng and adj ust ment  pr ocedur e shal l  be r epeat ed unt i l  t he or gani c 
vapor  l evel  of  t he vapor  st r eam has been decr eased t o l ess t han [ 5000 ppmV 
as i sobut yl ene]  [ _____] .

3. 2. 2. 2   Ai r f l ow Rat e Moni t or i ng

**************************************************************************
NOTE:   To accur at el y det er mi ne vol umet r i c ai r f l ow 
r at es t he densi t y of  t he ai r  st r eam shoul d be 
cal cul at ed.   Ai r  densi t y i s  dependent  on r el at i ve 
humi di t y,  t emper at ur e and bar omet r i c pr essur e.   The 
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Cont r act or ' s measur ement  of  ai r f l ow r at es shoul d 
per i odi cal l y  be i ndependent l y ver i f i ed by a NEEB or  
AABC cer t i f i ed Test i ng,  Adj ust i ng,  and Bal anci ng 
specialist.

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

Pr essur es,  t emper at ur es,  and ai r f l ow r at es shal l  be moni t or ed at  t he 
f ol l owi ng l ocat i ons at  l east  once ever y [ 14]  [ _____]  cal endar  days:   [ i n 
pi pi ng f r om each i ndi v i dual  SVE wel l  bei ng used;  i n t he combi ned pi pi ng 
mani f ol d ( upst r eam f r om t he i nl et  bl eed l i ne) ;  i n t he i nl et  bl eed l i ne;  and 
at  t he di schar ge st ack]  [ _____] .   Ai r f l ow r at e moni t or i ng shal l  be i n 
accor dance wi t h manuf act ur er ' s i nst r uct i ons f or  t he ai r f l ow moni t or i ng 
devi ces.   Recor d i nst r ument  r eadi ngs,  and pr ovi de,  i n each Oper at i ons 
Repor t ,  any assumed val ues t hat  wer e used t o cal cul at e ai r f l ow r at es.   
Measur ement  of  ai r f l ow r at es shal l  be i ndependent l y ver i f i ed by a NEEB or  
AABC cer t i f i ed Test i ng,  Adj ust i ng,  and Bal anci ng speci al i s t  at  l east  once 
ever y [ 90]  [ _____]  cal endar  days,  and shal l  be per f or med i n accor dance wi t h 
Sect i on 23 05 93 TESTI NG,  ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS.   A copy 
of  t he ai r f l ow r at es det er mi ned and si gned by t he NEEB or  AABC cer t i f i ed 
Test i ng,  Adj ust i ng,  and Bal anci ng speci al i s t  shal l  be at t ached t o t he 
Oper at i ons Repor t  f or  t he per i od when t he ai r f l ow r at e was ver i f i ed.

3. 2. 2. 3   Ai r / Wat er  Separ at or  and Condensat e

**************************************************************************
NOTE:   Dur i ng col d weat her ,  gr eat er  vol umes of  
condensat e may accumul at e t han dur i ng war m weat her .   
Mor e f r equent  moni t or i ng may be necessar y dur i ng 
per i ods of  col d weat her .

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

The vol ume of  condensat e i n t he ai r / wat er  separ at or  shal l  be r ecor ded at  
l east  once ever y [ 14]  [ _____]  cal endar  days.   The vol ume of  condensat e 
gener at ed s i nce t he pr evi ous moni t or i ng event  and cumul at i ve t ot al  vol ume 
of  condensat e shal l  al so be r ecor ded.

3. 2. 2. 4   Bl ower  and Par t i cul at e Fi l t er

The f ol l owi ng par amet er s shal l  be r ecor ded at  l east  once ever y [ 14]  [ _____]  
cal endar  days:   hour  met er  r eadi ngs f r om t he t ot al i z i ng hour  met er  on t he 
bl ower ;  pr essur es and t emper at ur es i mmedi at el y upst r eam f r om t he bl ower  and 
i mmedi at el y downst r eam f r om t he bl ower ;  and pr essur es i mmedi at el y upst r eam 
and downst r eam f r om t he i nl et  ai r  f i l t er .

3. 2. 3   Vapor  St r eam Cont ami nant  Level  Moni t or i ng

**************************************************************************
NOTE:   Real - t i me vapor  moni t or i ng i nst r ument s ar e 
sensi t i ve t o t he gasol i ne,  or  l i ght  f uel  f r act i on 
cont ami nant s such as benzene,  t ol uene,  et hyl  
benzene,  and xyl ene ( BTEX) .   A phot o- i oni zat i on 
det ect or  ( PI D)  or  f l ame- i oni zat i on det ect or  ( FI D)  
may be used t o det ect  const i t uent s nor mal l y f ound i n 
gasol i ne such as BTEX.   For  some t ypes of  
cont ami nant s ( e. g. ,  PCE and TCE) ,  use of  an FI D i s  
pr ef er r ed over  a PI D.   For  SVE appl i cat i ons,  an FI D 
i s usual l y r ecommended over  a PI D because t he vapor  
st r eam i s commonl y moi st ,  and an FI D i s l ess 
sensi t i ve t o moi st ur e.
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Vapor  st r eam moni t or i ng r equi r ement s ar e s i t e 
speci f i c ,  and must  be i n accor dance wi t h r egul at or y 
r equi r ement s.   Regul at or y r epr esent at i ves shoul d be 
pr ovi ded t he oppor t uni t y t o pr ovi de i nput  on vapor  
st r eam moni t or i ng r equi r ement s i n t he ear l y st ages 
of  r emedi al  desi gn.   The moni t or i ng pr ot ocol  shown 
bel ow i s pr ovi ded as an exampl e onl y,  and has no 
r egul at or y basi s.

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

Vapor  st r eam cont ami nant  l evel  moni t or i ng shal l  be per f or med wi t hi n [ 2]  
[ _____]  hour s of  ai r f l ow r at e moni t or i ng t o al l ow mass r emoval  r at es t o be 
det er mi ned.   Moni t or i ng shal l  be per f or med i n accor dance wi t h r egul at or y 
requirements.

3. 2. 3. 1   Fi el d  Anal ysi s

Vapor  st r eam moni t or i ng shal l  be per f or med at  l east  once ever y [ 14]  [ _____]  
cal endar  days.   Dur i ng each moni t or i ng event ,  [ at  l east  3 r eadi ngs,  
separ at ed by 2 mi nut e i ncr ement s, ]  [ _____]  shal l  be r ecor ded.   Dat a 
col l ect ed each moni t or i ng event  shal l  i ncl ude [ f l ame i oni zat i on det ect or  
r eadi ngs]  [ _____]  f r om t he f ol l owi ng l ocat i ons:   [ each i ndi v i dual  SVE wel l  
bei ng used;  i n t he combi ned pi pi ng mani f ol d ( upst r eam f r om t he i nl et  bl eed 
l i ne) ;  t he i nl et  of  t he vapor  st r eam t r eat ment  syst em;  bet ween t he l ead and 
l ag vapor  st r eam t r eat ment  uni t s;  and f r om t he di schar ge st ack]  [ _____] .

3. 2. 3. 2   Labor at or y  Anal ysi s

Labor at or y anal ysi s of  vapor  st r eam sampl es shal l  be per f or med as f ol l ows:   
[ weekl y f or  t he f i r st  2 weeks,  ever y 4 weeks f or  week 3 t hr ough 11,  and at  
l east  once ever y 90 cal endar  days t her eaf t er . ]  [ _____] .   One ai r  st r eam 
sampl e shal l  be col l ect ed f or  l abor at or y anal ysi s f r om each of  t he 
f ol l owi ng l ocat i ons:  [ i n t he combi ned pi pi ng mani f ol d ( upst r eam f r om t he 
i nl et  bl eed l i ne) ;  t he i nl et  of  t he vapor  st r eam t r eat ment  syst em;  and f r om 
t he di schar ge st ack]  [ _____] .   The sampl e f or  l abor at or y anal ysi s shal l  be 
t aken i mmedi at el y af t er  col l ect i ng t he sampl e f or  f i el d anal ysi s at  each 
sampl e por t .   Sampl es shal l  be t est ed f or  t he f ol l owi ng anal yt es:   [ _____] .

3. 2. 4   Vapor  St r eam Tr eat ment  Syst em

**************************************************************************
NOTE:   These par agr aphs shoul d be del et ed i f  vapor  
st r eam t r eat ment  wi l l  not  be r equi r ed.   I f  t he vapor  
st r eam t r eat ment  syst em i nvol ves a pr ocess ot her  
t han gr anul ar  act i vat ed car bon adsor pt i on,  t hen 
t hese par agr aphs shoul d be r evi sed accor di ngl y.

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

Whenever  soi l  vapor  i s  bei ng ext r act ed,  t he vapor  st r eam shal l  be 
cont i nuousl y r out ed t hr ough [ 2 adsor pt i on vessel s,  conf i gur ed i n ser i es, ]  
[ _____]  bef or e bei ng r el eased t o t he at mospher e.  

3. 2. 4. 1   Vapor  St r eam Heat i ng

**************************************************************************
NOTE:   I f  gr anul ar  act i vat ed car bon i s bei ng used 
f or  vapor  st r eam t r eat ment ,  t hen t he r el at i ve 
humi di t y of  t he vapor  st r eam shoul d be l ess t han 50 
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per cent  bef or e ent er i ng t he car bon vessel s.   
Adsor pt i on ef f i c i ency wi l l  be r educed,  and car bon 
consumpt i on wi l l  i ncr ease as t he r el at i ve humi di t y  
i ncr eases.   The heat  gener at ed by t he bl ower  can 
of t en be used t o decr ease t he r el at i ve humi di t y of  
t he vapor  st r eam.   A t emper at ur e r i se of  about  11 
degr ees F 20 degr ees F i s usual l y  suf f i c i ent  t o 
r educe t he r el at i ve humi di t y of  t he vapor  st r eam t o 
about  50 per cent .   I f  t he t emper at ur e and pr essur e 
of  t he vapor  st r eam ar e bei ng moni t or ed at  l ocat i ons 
upst r eam and downst r eam of  t he bl ower ,  t hen t he 
change i n r el at i ve humi di t y acr oss t he bl ower  can be 
calculated.

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

Bef or e ent er i ng t he l ead adsor pt i on vessel ,  heat  t he vapor  st r eam t o at  
l east  [ 11 degr ees C 20 degr ees F]  [ _____]  hi gher  t han t he t emper at ur e 
comi ng out  of  t he ext r act i on wel l s.

3. 2. 4. 2   Pr essur e and Temper at ur e

Pr essur es,  and t emper at ur es of  t he vapor  st r eam shal l  be moni t or ed at  t he 
f ol l owi ng l ocat i ons at  l east  once ever y [ 14]  [ _____]  cal endar  days:   [ at  
t he i nl et  t o t he l ead adsor pt i on vessel ;  bet ween t he l ead and l ag 
adsor pt i on vessel s;  and at  t he out l et  of  t he l ag adsor pt i on vessel ]  [ _____] .

3. 2. 4. 3   Change- Out  of  Adsor pt i on Vessel s

**************************************************************************
NOTE:   Si t e- speci f i c  act i on l evel s shoul d be 
est abl i shed pr i or  t o i ni t i at i ng t he f i r st  per i od of  
oper at i on.   Act i on l evel s shoul d be based on t he 
t ypes of  vol at i l e or gani c compounds pr esent  i n t he 
vadose zone,  and t he speci f i c  moni t or i ng i nst r ument  
and cal i br at i on gas bei ng used.   The act i on l evel s 
may r equi r e modi f i cat i on as mor e moni t or i ng dat a i s 
generated.

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

Not  mor e t han [ 72]  [ _____]  hour s af t er  det ect i on of  br eakt hr ough,  t he l ead 
vessel  shal l  be r epl aced by t he l ag vessel  and a f r esh vessel  shal l  be 
pl aced i n t he l ag posi t i on.   Br eakt hr ough i s def i ned as f ol l ows:   [ when 
f i el d anal ysi s i ndi cat es t hat  cont ami nant  l evel s at  t he out l et  of  t he l ead 
vessel  has r eached t he l evel  t hat  cor r esponds t o t he per mi t t ed maxi mum 
emi ssi on r at e,  see par agr aphs Fi el d Anal ysi s and Ai r  Emi ssi ons]  [ _____] .   
The vol ume of  ai r  t hat  was t r eat ed f r om t he t i me t hat  t he vessel  was pl aced 
i n t he upst r eam posi t i on unt i l  br eakt hr ough was consi st ent l y det er mi ned 
shal l  be r ecor ded as t he br eakt hr ough vol ume.   Submi t  t o t he Cont r act i ng 
Of f i cer  a wr i t t en r ecor d of  t he f i el d anal ysi s dat a,  and t he br eakt hr ough 
vol ume,  not  mor e t han [ 24]  [ _____]  hour s af t er  br eakt hr ough was det ect ed.

3. 3   CONTAMI NATED MATERI AL STORAGE AND DI SPOSAL

**************************************************************************
NOTE:   For  SVE syst ems,  t he most  common t ype of  
pot ent i al l y- cont ami nat ed medi a t hat  may r equi r e 
col l ect i on and di sposal  i s  condensat e f r om t he 
ai r / wat er  separ at or .   However ,  t he l evel  of  vol at i l e 
cont ami nant s i n t he condensat e wi l l  be l i mi t ed by 
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t he cont i nuous f l ow of  ai r  t hr ough t he pi pi ng.   I f  
s i gni f i cant  vol umes of  condensat e accumul at e i n t he 
ai r / wat er  separ at or ,  per i odi c t est i ng may be 
necessar y t o det er mi ne st or age and di sposal  
requirements.

I f  act i vat ed car bon i s bei ng used f or  vapor  st r eam 
t r eat ment ,  t hen spent  act i vat ed car bon wi l l  have t o 
be r egener at ed or  sent  t o a di sposal  f aci l i t y .

For  RCRA si t es,  hazar dous wast e can be st or ed i n a 
dr um or  r ol l - of f  uni t  f or  up t o 90 days wi t hout  a 
per mi t .   For  t empor ar y st or age of  mor e t han 90 days,  
dual  cont ai nment  of  hazar dous l i qui d and some 
hazar dous sol i ds i s r equi r ed.   Cont ai nment  syst em 
r equi r ement s ar e descr i bed i n 40 CFR 264. 175 -  
Containment.

St or age r equi r ement s wi l l  depend on f act or s such as 
whet her  t he cont ami nat ed mat er i al  i s  det er mi ned t o 
be hazar dous wast e.   I f  t her e ar e s i t e- speci f i c  
f act or s t hat  di ct at e t he need f or  dual  cont ai nment ,  
t hi s par agr aph shoul d be r evi sed accor di ngl y.

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

Met hods of  cont ami nat ed mat er i al  st or age shal l  be i n accor dance wi t h 
r egul at or y r equi r ement s.   I f  mul t i pl e st or age uni t s ar e r equi r ed,  each uni t  
shal l  be c l ear l y  l abel ed wi t h an i dent i f i cat i on number  and a wr i t t en l og 
shal l  be kept  t o t r ack t he sour ce of  cont ami nat ed mat er i al  i n each 
t empor ar y st or age uni t .   Submi t  a pl an f or  Cont ami nat ed Mat er i al  St or age 
and Di sposal  not  mor e t han [ 30]  [ _____]  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 shal l  be 
al l owed i n t he schedul e f or  Gover nment  r evi ew.   The pl an shal l  i ncl ude 
t est i ng r equi r ement s,  i ncl udi ng t est  par amet er s,  f r equency of  sampl i ng,  
number  of  sampl es,  and sampl i ng l ocat i ons;  l abor at or y t ur n- ar ound- t i me.   
Test  met hods,  and ot her  sampl i ng and anal ysi s r equi r ement s shal l  be cover ed 
by submi t t al s speci f i ed i n [ _____] .

3. 3. 1   Li qui d St or age

Li qui d col l ect ed shal l  be t empor ar i l y  st or ed i n [ 220 L 55 gal l on bar r el s]  [
[ 2000]  [ _____]  L [ 500]  [ _____]  gal l on t anks] .   Li qui d st or age cont ai ner s 
shal l  have no l eaks and shal l  be l ocat ed [ as shown on t he dr awi ngs]  [ _____] .

3. 3. 2   Sampl i ng Li qui d

**************************************************************************
NOTE:   The f r equency of  t est i ng shoul d be based on 
t he r at e of  l i qui d gener at i on,  t he s i ze of  t he 
st or age cont ai ner s,  and r egul at or y r equi r ement s.   
Of f s i t e di sposal  may r equi r e addi t i onal  t est i ng and 
anal ysi s pr i or  t o di sposal .   NPDES r equi r ement s must  
be consi der ed f or  onsi t e di sposal  of  l i qui ds.

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

Li qui d col l ect ed shal l  be sampl ed at  a f r equency of  at  l east  once ever y 
[ 2, 000]  [ _____]  L [ 500]  [ _____]  gal l ons of  l i qui d col l ect ed.   Sampl es shal l  
be t est ed f or  t he f ol l owi ng anal yt es:   [ _____] .
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a.   Chemi cal  Par amet er :  [ _____] .

b.   Regul at or y Li mi t :  [ _____] .

Li qui d wi t h cont ami nant  l evel s t hat  exceed r egul at or y l i mi t s shal l  be 
t r eat ed [ of f s i t e.   Anal yses f or  cont ami nat ed l i qui d t o be t aken t o an 
of f s i t e t r eat ment  f aci l i t y  shal l  conf or m t o l ocal ,  st at e,  and f eder al  
cr i t er i a as wel l  as t o t he r equi r ement s of  t he t r eat ment  f aci l i t y .   
Document at i on of  al l  anal yses per f or med shal l  be f ur ni shed t o t he 
Cont r act i ng Of f i cer .   Addi t i onal  sampl i ng and anal ysi s r equi r ed by t he 
r ecei v i ng of f - s i t e t r eat ment ,  st or age or  di sposal  ( TSD)  f aci l i t y  shal l  be 
t he r esponsi bi l i t y  of  t he Cont r act or ]  [ onsi t e.   Tr eat ment  shal l  be i n 
accor dance wi t h Sect i on [ _____] ] .

3. 3. 3   Spills

**************************************************************************
NOTE:   Regar di ng pr e- est abl i shed spi l l  r epor t i ng 
pr ocedur es,  t he desi gner  shoul d consul t  CEMP- RT 
memor andum of  20 Jul y 1995,  Subj ect :  Spi l l  Repor t i ng 
Pr ocedur es f or  USACE Per sonnel  I nvol ved i n HTRW 
Projects.

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

I n t he event  of  a spi l l  or  r el ease of  a hazar dous subst ance ( as desi gnat ed 
in 40 CFR 302) ,  pol l ut ant ,  cont ami nant ,  or  oi l  ( as gover ned by t he Oi l  
Pol l ut i on Act  ( OPA) ,  33 U. S. C.  2701 et  seq. ) ,  not i f y  t he Cont r act i ng 
Of f i cer  i mmedi at el y.   I f  t he spi l l  exceeds t he r epor t i ng t hr eshol d,  f ol l ow 
t he pr e- est abl i shed pr ocedur es f or  i mmedi at e r epor t i ng t o t he Cont r act i ng 
Of f i cer .   I mmedi at e cont ai nment  act i ons shal l  be t aken t o mi ni mi ze t he 
ef f ect  of  any spi l l  or  l eak.   Cl ean- up shal l  be i n accor dance wi t h 
appl i cabl e f eder al ,  st at e,  and l ocal  r egul at i ons.   Addi t i onal  sampl i ng and 
t est i ng may be r equi r ed t o ver i f y  spi l l s  have been cl eaned up.   Spi l l  
c l ean- up and t est i ng shal l  be done at  no addi t i onal  cost  t o t he Gover nment .

3. 3. 4   Di sposal  Requi r ement s

Of f s i t e di sposal  of  cont ami nat ed mat er i al  shal l  be i n accor dance wi t h 
SECTI ON 02 81 00 TRANSPORTATI ON AND DI SPOSAL OF HAZARDOUS MATERI ALS.

3. 4   CONTRACT COMPLETI ON PERI OD

3. 4. 1   Training

**************************************************************************
NOTE:   I f  cont i nued oper at i on of  t he t r eat ment  
syst em wi l l  be r equi r ed af t er  t he cont r act  expi r es,  
t hen t he out goi ng Cont r act or  shoul d be r equi r ed t o 
t r ai n t he i ncomi ng Cont r act or .   Thi s par agr aph 
shoul d be coor di nat ed wi t h t r ai ni ng pr escr i bed i n 
Sect i ons 43 11 00 FANS/ BLOWERS/ PUMPS;  OFF- GAS and 
43 13 13. 13 VAPOR PHASE ACTI VATED CARBON ADSORPTI ON 
UNITS.

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

Pr ovi de a mi ni mum of  [ 32 hour s]  [ _____]  of  t r ai ni ng t o t he i ncomi ng 
Cont r act or  pr i or  t o compl et i on of  t he cont r act .   Schedul i ng of  t r ai ni ng 
shal l  be subj ect  t o appr oval  by t he Cont r act i ng Of f i cer .   Tr ai ni ng shal l  
i ncl ude:   [ f ami l i ar i z i ng t he i ncomi ng Cont r act or  wi t h t he O & M Manual ;  
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t our i ng t he t r eat ment  f aci l i t y ;  demonst r at i ng t he use of  each pi ece of  
equi pment ;  demonst r at i ng t he use al l  i nt er l ocks and syst em cont r ol s;  
demonst r at i ng st ar t - up and shut - down of  syst em;  demonst r at i ng mai nt enance 
pr ocedur es;  demonst r at i ng pr ocess moni t or i ng r equi r ement s and sampl i ng 
pr ocedur es dur i ng a schedul ed moni t or i ng event ;  pr ovi di ng wr i t t en i nvent or y 
and showi ng t he l ocat i ons of  mat er i al s and spar e par t s t hat  wi l l  be l ef t  
on- si t e;  and answer i ng quest i ons]  [ _____] .

3. 4. 2   Cont r act  Compl et i on Repor t

**************************************************************************
NOTE:   I n addi t i on t o pr ogr ess phot os,  v i deo t apes 
have been used at  some si t es t o r ecor d s i t e 
activities.

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

Submi t  [ _____]  copi es of  Cont r act  Compl et i on Repor t  not  mor e t han [ 14]  
[ _____]  cal endar  days af t er  compl et i ng wor k at  t he s i t e.   A per i od of  not  
l ess t han [ 30]  [ _____]  cal endar  days shal l  be al l owed i n t he schedul e f or  
Gover nment  r evi ew.   The r epor t  shal l  be l abel ed wi t h t he cont r act  number ,  
pr oj ect  name,  l ocat i on,  dat e,  name of  gener al  Cont r act or ,  and t he Cor ps of  
Engi neer s Di st r i c t  Cont r act i ng f or  t he wor k.   The r epor t  shal l  i ncl ude t he 
f ol l owi ng i nf or mat i on as a mi ni mum:

a.   A cover  l et t er  s i gned by a [ r esponsi bl e Cont r act or  r epr esent at i ve]  
[ Pr of essi onal  Engi neer  r egi st er ed i n t he St at e of  [ _____]  who i s a 
r esponsi bl e Cont r act or  r epr esent at i ve]  cer t i f y i ng t hat  al l  ser vi ces 
i nvol ved have been per f or med i n accor dance wi t h t he t er ms and 
condi t i ons of  t he cont r act  speci f i cat i ons.

b.   A nar r at i ve r epor t  i ncl udi ng but  not  l i mi t ed t o t he f ol l owi ng:

( 1)   s i t e condi t i ons,  gr ound wat er  el evat i on,  and cl ean- up cr i t er i a;

( 2)   moni t or i ng l ocat i ons and met hods;

( 3)   dat es of  t he l ast  3 moni t or i ng event s;  and

c.   Copi es of  t he most  r ecent  t est  r esul t s and t he f i nal  Oper at i ons Repor t .

d.   Copi es of  mani f est s.

e.   For  mat er i al s t hat  r equi r ed of f s i t e di sposal ,  copi es of  cer t i f i cat i ons 
of  f i nal  di sposal  s i gned by t he r esponsi bl e di sposal  f aci l i t y  of f i c i al ,  
and wast e pr of i l e sheet s.

3. 5   COMPLETI ON TESTI NG

**************************************************************************
NOTE:   Thi s par agr aph shoul d be del et ed i f  
compl et i on t est i ng wi l l  not  be i ncl uded i n t he 
cont r act .   Ther e i s of t en a gr eat  deal  of  
uncer t ai nt y r egar di ng how l ong t he t r eat ment  syst em 
wi l l  be r equi r ed t o oper at e.   At  some si t es,  
compl et i on t est i ng may not  be appr opr i at e unt i l  
af t er  t he cont r act  f or  const r uct i on and t he i ni t i al  
per i od of  oper at i on of  t he t r eat ment  syst em has been 
compl et ed.   However ,  i t  may be advant ageous t o 
i ncl ude a separ at e,  opt i onal  i t em i n t he cont r act  
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f or  compl et i on t est i ng.   I f  i t  i s  not  possi bl e t o 
det er mi ne t he compl et i on t est i ng r equi r ement s when 
t hi s cont r act  i s  bei ng wr i t t en,  t hen a cont r act  
modi f i cat i on may be r equi r ed as soon as t he 
compl et i on t est i ng r equi r ement s have been det er mi ned.

Many mi l i t ar y f aci l i t i es have base- wi de sampl i ng and 
anal ysi s pl ans t hat  have been appr oved by t he 
appl i cabl e r egul at or y agenci es.   However  t hese pl ans 
may not  speci f y t he number  of  conf i r mat i on sampl es 
whi ch must  be t aken.   The number  of  conf i r mat i on 
sampl es shoul d be based on t he dept h and ar eal  
ext ent  of  t he cont ami nat ed zone and r egul at or y 
r equi r ement s.   The f ol l owi ng r ef er ence pr ovi des 
gui dance on t he desi gn of  st at i st i cal l y  based 
sampl i ng i nt er val s:  EPA 230/ 02- 89- 042 -  Met hods of  
Eval uat i on and At t ai nment  of  Cl eanup St andar ds.

Some of  t he sampl es used f or  compl et i on t est i ng 
shoul d be col l ect ed f r om l ocat i ons t hat  ar e mi d- way 
bet ween SVE wel l s,  and near  t he per i met er  of  t he 
ar ea of  concer n,  t o det er mi ne i f  SVE oper at i ons have 
adequat el y r emedi at ed t he cont ami nat ed zone.   One or  
mor e l i nes of  ev i dence may be r equi r ed as par t  of  
compl et i on t est i ng.   The f ol l owi ng r ef er ence 
i ncl udes gui dance f or  obt ai ni ng c l osur e of  SVE 
oper at i ons:   Eval uat i on of  Mass Fl ux t o and f r om 
Gr oundwat er  Usi ng a Ver t i cal  Fl ux Model  ( VFLUX) :   
Appl i cat i on t o t he Soi l  Vapor  Ext r act i on Cl osur e 
Pr obl em;  Di Gi ul i o,  et  al . ,  Gr oundwat er  Moni t or i ng 
and Remedi at i on,  Spr i ng 1999,  Vol .  19,  No.  2.

Compl et i on t est i ng r equi r ement s ar e s i t e speci f i c ,  
and must  be i n accor dance wi t h r egul at or y 
r equi r ement s.   Regul at or y r epr esent at i ves shoul d be 
pr ovi ded t he oppor t uni t y t o pr ovi de i nput  on 
compl et i on t est i ng r equi r ement s dur i ng desi gn.   I f  
at t ai nment  of  t he or i gi nal  compl et i on r equi r ement s 
i s l at er  det er mi ned t o be t echni cal l y i mpr act i cal ,  
t hen r egul at or y i nput  wi l l  be r equi r ed t o expl or e 
t he possi bi l i t y  of  r evi s i ng t he compl et i on t est i ng 
r equi r ement s.   The r equi r ement s shown bel ow ar e 
pr ovi ded as exampl es onl y,  and have no r egul at or y 
basis.

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

Compl et i on t est i ng i s def i ned as t est i ng t o det er mi ne whet her  cont i nue,  or  
shut down,  oper at i on of  t he SVE syst em.   Pr ovi de wr i t t en not i f i cat i on t o t he 
Cont r act i ng Of f i cer  not  l ess t han [ 14]  [ _____]  cal endar  days pr i or  t o 
per f or mi ng compl et i on t est i ng.   The not i f i cat i on shal l  i ncl ude:   t he t ype 
of  t est i ng t o be per f or med,  t he dat e and t i me of  t est i ng,  and t he names of  
t he Cont r act or ' s  r epr esent at i ves who wi l l  be pr esent .   Submi t  a pl an f or  
Compl et i on Test i ng not  mor e t han [ 14]  [ _____]  cal endar  days af t er  
r equest ed.   A per i od of  not  l ess t han [ 30]  [ _____]  cal endar  days shal l  be 
al l owed i n t he schedul e f or  Gover nment  r evi ew.   The pl an shal l  addr ess 
t est i ng r equi r ement s f or  det er mi ni ng i f  r egul at or y c l ean- up cr i t er i a have 
been met ,  and f or  det er mi ni ng i f  t he SVE syst em can be per manent l y shut  
down.   Test  met hods,  and ot her  sampl i ng and anal ys i s r equi r ement s shal l  be 
cover ed by submi t t al s speci f i ed i n [ _____] .   Submi t  a Compl et i on Test i ng 
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Repor t  not  mor e t han [ 45]  [ _____]  cal endar  days af t er  f i ni shi ng Compl et i on 
Test i ng.   A per i od of  not  l ess t han [ 30]  [ _____]  cal endar  days shal l  be 
al l owed i n t he schedul e f or  Gover nment  r evi ew.   The r epor t  shal l  i ncl ude 
nar r at i ve descr i pt i ons of  each t ype of  t est i ng t hat  was per f or med,  and 
scal ed dr awi ngs showi ng:   [ t ype of  sampl e;  sampl i ng l ocat i ons ( and dept hs,  
i f  appl i cabl e) ;  and sampl e i dent i f i cat i on number s]  [ _____] .   Resul t s of  
t est i ng shal l  be or gani zed accor di ng t o cat egor y,  and shown chr onol ogi cal l y  
wi t hi n each cat egor y.   The r epor t  shal l  be s i gned and dat ed by t he 
Cont r act or ' s Qual i t y Cont r ol  r epr esent at i ve.

3. 5. 1   Soi l  Bor i ng Sampl i ng

**************************************************************************
NOTE:   Thi s par agr aph shoul d be del et ed i f  soi l  
bor i ng sampl i ng wi l l  not  be a r equi r ed component  of  
compl et i on t est i ng.   I mmunoassay f i el d k i t s ar e 
avai l abl e t hat  ar e sensi t i ve t o l i ght  f uel  
f r act i ons.  EM 200- 1- 2,  Appendi x G,  pr ovi des 
addi t i onal  gui dance on f i el d anal ysi s met hods.   See 
ASTM D4700,  St andar d Gui de f or  Soi l  Sampl i ng f r om 
t he Vadose Zone,  f or  addi t i onal  i nf or mat i on on 
sampl i ng met hods.

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

Soi l  bor i ng sampl es shal l  be col l ect ed f r om t he f ol l owi ng l ocat i ons and 
dept h i nt er val s:   [ _____] .   Locat i ons of  sampl es shal l  be r ecor ded i n t he 
f i el d,  and document ed on t he as- bui l t  dr awi ngs.   Soi l  bor i ng sampl i ng shal l  
be per f or med i n accor dance wi t h Sect i on 02 32 00 SUBSURFACE DRI LLI NG,  
SAMPLI NG,  AND TESTI NG.   Sampl es shal l  be t est ed f or  t he f ol l owi ng 
anal yt es:   [ _____] .

3. 5. 2   Gr oundwat er  Sampl i ng

**************************************************************************
NOTE:   Thi s par agr aph shoul d be del et ed i f  
gr oundwat er  t est i ng wi l l  not  be a r equi r ed component  
of  compl et i on t est i ng.   Gr oundwat er  moni t or i ng may 
be necessar y af t er  t he l evel s of  vol at i l e or gani cs 
i n t he vapor  st r eam have dr opped t o asympt ot i c 
l evel s.   I f  hi gh l evel s of  vol at i l e or gani cs ar e 
pr esent  i n gr oundwat er ,  t hen VOCs f r om gr oundwat er  
may be cont i nual l y mi gr at i ng i nt o,  and 
r e- cont ami nat i ng,  t he vadose zone.

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

Gr oundwat er  sampl i ng shal l  be per f or med as par t  of  an assessment  of  t he 
mass t r ansf er  r at e of  vol at i l e or gani c cont ami nant s f r om gr oundwat er  t o t he 
vadose zone.   Sampl i ng shal l  be per f or med at  t he f ol l owi ng moni t or i ng 
wel l s:  [ _____] .   Sampl es shal l  be t est ed f or  t he f ol l owi ng anal yt es:   
[_____].

3. 5. 3   Rebound Test i ng

**************************************************************************
NOTE:   Thi s par agr aph shoul d be del et ed i f  r ebound 
( or  equi l i br i um)  t est i ng wi l l  not  be a r equi r ed 
component  of  compl et i on t est i ng.   I f  t he l evel  of  
cont ami nant s r epr esent ed by t he " r ebound spi ke"  i s  
l ess t han about  t en t i mes t he l evel  of  t he i ni t i al  
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cont ami nant  l evel  spi ke ( f r om when t he syst em was 
f i r st  st ar t ed up) ,  t hi s may i ndi cat e t hat  r ecover y 
of  vol at i l es has become di f f usi on l i mi t ed and t hat  
cont i nued oper at i on of  t he SVE syst em wi l l  be of  
l i mi t ed val ue.   However ,  i t  s t i l l  may be possi bl e t o 
i ncr ease cont ami nant  r emoval  r at es t hr ough ot her  
means,  see Anal ysi s of  Sel ect ed Enhancement s f or  
Soi l  Vapor  Ext r act i on,  EPA- 542- R- 97- 007,  Sept .  1997.

Per i odi c r ebound t est i ng i s a usef ul  t ool  f or  
assessi ng t he pr ogr ess of  SVE oper at i ons.   On some 
pr oj ect s r ebound t est i ng i s per f or med on a r egul ar l y 
schedul ed basi s ( e. g. ,  ever y 4 mont hs) .   Compar i son 
of  t he i ni t i al  cont ami nant  l evel  spi ke t o subsequent  
r ebound spi kes shoul d pl ay i nt o t he deci s i on on 
whet her  t o cont i nue SVE oper at i ons.  

The l engt h of  t he shut  down per i od i s s i t e speci f i c ,  
and shoul d be based on soi l  gas moni t or i ng at  t he 
s i t e.   At  some si t es soi l  gas VOC l evel s wi l l  
i ncr ease ver y s l owl y af t er  shut down,  and a l onger  
shut down per i od may be r equi r ed.

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

Af t er  t he l evel  of  cont ami nant s i n t he vapor  st r eam have r eached asympt ot i c 
l evel s,  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 ,  t he SVE syst em shal l  be shut  down f or  a per i od of  [ 28]  [ _____]  
cal endar  days.   Af t er  t he SVE syst em has r emai ned i dl e f or  t he pr escr i bed 
t i me per i od,  t he syst em shal l  be t ur ned back on.   Vapor  st r eam moni t or i ng 
shal l  commence i mmedi at el y af t er  t ur ni ng t he SVE syst em back on.   Vapor  
st r eam moni t or i ng shal l  be per f or med [ ever y 30 mi nut es f or  t he f i r s t  4 

hour s,  ever y hour  f or  t he 4th  t hr ough t he 24th  hour ,  and ever y 4 hour s f or  

t he 24th  t hr ough t he 60th  hour ]  [ _____] .   Dur i ng each moni t or i ng event ,  [ at  
l east  3 r eadi ngs,  separ at ed by 2 mi nut e i ncr ement s, ]  [ _____]  shal l  be 
r ecor ded.   Dat a col l ect ed each moni t or i ng event  shal l  i ncl ude [ f l ame 
i oni zat i on det ect or  r eadi ngs]  [ _____]  f r om t he f ol l owi ng l ocat i ons:   [ each 
i ndi v i dual  SVE wel l  bei ng used;  and i n t he combi ned pi pi ng mani f ol d 
( upst r eam f r om t he i nl et  bl eed l i ne) ]  [ _____] .   Submi t  Labor at or y Anal ysi s 
Repor t s f or  t he vapor  st r eam cont ami nant  as speci f i ed i n t he Submi t t al s 
par agr aph.   Resul t s f r om l abor at or y anal ysi s not  mor e t han [ 40]  [ _____]  
cal endar  days af t er  col l ect i ng sampl es.   A per i od of  not  l ess t han [ 30]  
[ _____]  cal endar  days shal l  be al l owed i n t he schedul e f or  Gover nment  
r evi ew.   A t abl e compar i ng f i el d dat a t o t he l abor at or y dat a,  f or  sampl es 
col l ect ed at  t he same t i me and f r om t he same sampl i ng por t ,  shal l  be 
pr ovi ded wi t h each set  of  l abor at or y anal ysi s r esul t s.   The r epor t s shal l  
be s i gned and dat ed by t he Cont r act or s Qual i t y Cont r ol  r epr esent at i ve.

3. 5. 4   Soi l  Gas Moni t or i ng

**************************************************************************
NOTE:   Thi s par agr aph shoul d be del et ed i f  soi l  gas 
moni t or i ng wi l l  not  be a r equi r ed component  of  
compl et i on t est i ng.   Use of  passi ve soi l  gas 
sampl i ng devi ces i s gener al l y  not  r ecommended at  SVE 
si t es;  i . e. ,  ai r  shoul d be wi t hdr awn f r om t he vadose 
zone t o col l ect  soi l  gas sampl es.   I f  l evel s of  
vol at i l e or gani cs i n whol e ai r  sampl es ar e bel ow 
det ect i on l i mi t s,  t hey can be concent r at ed by 
passi ng a known vol ume of  ext r act ed soi l  gas t hr ough 

SECTI ON 02 01 50  Page 27



an adsor pt i on devi ce.   See ASTM D5314,  St andar d 
Gui de f or  Soi l  Gas Moni t or i ng i n t he Vadose Zone,  
f or  addi t i onal  i nf or mat i on.

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

Soi l  gas moni t or i ng shal l  be per f or med by ext r act i ng ai r  f r om t he f ol l owi ng 
soi l  vapor  ext r act i on wel l s and vadose zone moni t or i ng poi nt s:   [ _____] .   
[ I n addi t i on,  a soi l  gas sur vey shal l  be per f or med t o col l ect  sampl es f r om 
t he f ol l owi ng l ocat i ons and dept h i nt er val s:   [ _____] . ]   Soi l  gas sampl i ng 
shal l  be per f or med by ei t her  col l ect i ng whol e- ai r  sampl es,  or  by passi ng a 
known vol ume of  ext r act ed soi l  gas t hr ough an adsor pt i on devi ce.   Sampl es 
shal l  be t est ed f or  t he f ol l owi ng anal yt es:   [ _____] .

3. 6   MAINTENANCE

**************************************************************************
NOTE:   Pr oper  ser vi c i ng of  equi pment  i s  especi al l y  
i mpor t ant  f or  equi pment  t hat  wi l l  r emai n onsi t e 
af t er  t he cont r act  expi r es.   Mai nt enance over si ght  
f or  equi pment  t hat  wi l l  be r et ai ned by t he 
Cont r act or  may not  be necessar y.

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

Per f or m mai nt enance of  equi pment  i n accor dance wi t h manuf act ur e' s 
r ecommendat i ons.   Submi t  a pr event at i ve mai nt enance schedul e f or  i nspect i ng 
equi pment ,  and a schedul e f or  ser vi c i ng of  maj or  equi pment  i t ems.   Submi t  a 
pl an f or  Mai nt enance of  t he SVE Syst em not  mor e t han [ 30]  [ _____]  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 shal l  be al l owed i n t he schedul e f or  Gover nment  r evi ew.   
Mai nt enance shal l  be per f or med accor di ng t o schedul e,  and i n r esponse t o 
moni t or i ng dat a.   Mai nt enance l ogs shal l  be kept  f or  each of  t he f ol l owi ng 
uni t s of  equi pment :   [ ai r / wat er  separ at or ,  par t i cul at e f i l t er s,  bl ower ,  
mot or ,  i nst r ument at i on and cont r ol  syst em,  and vapor  st r eam t r eat ment  
syst em]  [ _____] .   Each t i me one of  t hese uni t s i s  ser vi ced,  an ent r y shal l  
be made i n t he mai nt enance l og.   Mai nt enance l og ent r i es shal l  i ncl ude:   
dat e,  r eason f or  ser vi c i ng,  descr i pt i on of  ser vi ce per f or med,  a l i s t  of  t he 
par t s t hat  wer e r epl aced,  name of  t he ser vi ce or gani zat i on and t echni c i an 
per f or mi ng t he mai nt enance,  and s i gnat ur e of  t he Cont r act or ' s Qual i t y 
Cont r ol  Repr esent at i ve.   The Mai nt enance Log shal l  be kept  at  t he f aci l i t y ,  
and avai l abl e f or  i nspect i on.   Submi t  mai nt enance l og sheet s at t ached t o 
each Oper at i ons Repor t  f or  t he per i od cover ed by t he Oper at i ons Repor t .   
The or i gi nal  l og sheet s shal l  be kept  i n not ebooks or gani zed i n 
chr onol ogi cal  or der ,  and shal l  be submi t t ed wi t h t he Cont r act  Compl et i on 
Repor t  not  mor e t han [ 14]  [ _____]  cal endar  days af t er  compl et i ng wor k at  
t he s i t e.

        - -  End of  Sect i on - -
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