
**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA UFGS- 02 62 16. 13 10 ( August  2018)

------------------------------------

Pr epar i ng Act i v i t y:   USACE Superseding
UFGS- 02 01 50 ( May 2010)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Januar y 2022
**************************************************************************

SECTION TABLE OF CONTENTS

DIVISION 02 - EXISTING CONDITIONS

SECTION 02 62 16.13 10

OPERATION, MAINTENANCE, AND PROCESS MONITORING FOR SOIL VAPOR EXTRACTION
(SVE) SYSTEMS

08/18

PART 1   GENERAL

  1.1   UNIT PRICES
    1.1.1   Unit Pricing
    1.1.2   Training
    1.1.3   Disposal and Replacement of Vapor Phase Activated Carbon
    1.1.4   Pneumatic Flow Meter Testing
    1.1.5   Completion Testing
  1.2   REFERENCES
  1.3   ADMINISTRATIVE REQUIREMENTS
    1.3.1   Chemical Testing
    1.3.2   Assistance in Preparing O & M Manuals
    1.3.3   Sequencing and Scheduling
  1.4   SUBMITTALS
  1.5   QUALITY ASSURANCE
    1.5.1   Permits and Licenses
    1.5.2   Air Emissions
    1.5.3   Noise Control
    1.5.4   Operator Qualifications
  1.6   PROJECT/SITE CONDITIONS

PART 2   PRODUCTS

  2.1   MATERIALS
    2.1.1   Spill Response Materials

PART 3   EXECUTION

  3.1   APPLICATION
    3.1.1   SVE System Operation
      3.1.1.1   Period of Operation
      3.1.1.2   Hours of Operation and Reliability
      3.1.1.3   Operational Airflow Rates

SECTION 02 62 16.13 10  Page 1



      3.1.1.4   Intermittent Operation of Wells
      3.1.1.5   Adjustments to Mode of Operation
      3.1.1.6   Operations Reports
      3.1.1.7   Operations Log
    3.1.2   Process Monitoring
      3.1.2.1   Meteorological and Subsurface Monitoring
        3.1.2.1.1   Meteorological Monitoring
        3.1.2.1.2   Vadose Zone Pressure Monitoring
        3.1.2.1.3   Groundwater Levels
        3.1.2.1.4   Pneumatic Flow Meter Testing
      3.1.2.2   Process Air Stream and Equipment Monitoring
        3.1.2.2.1   Combustible Organic Vapor Monitoring
        3.1.2.2.2   Airflow Rate Monitoring
        3.1.2.2.3   Air/Water Separator and Condensate
        3.1.2.2.4   Blower and Particulate Filter
      3.1.2.3   Vapor Stream Contaminant Level Monitoring
        3.1.2.3.1   Field  Analysis
        3.1.2.3.2   Laboratory  Analysis
      3.1.2.4   Vapor Stream Treatment System
        3.1.2.4.1   Vapor Stream Heating
        3.1.2.4.2   Pressure and Temperature
        3.1.2.4.3   Change-Out of Adsorption Vessels
  3.2   QUALITY CONTROL
    3.2.1   Completion Testing
      3.2.1.1   Soil Boring Sampling
      3.2.1.2   Groundwater Sampling
      3.2.1.3   Rebound Testing
      3.2.1.4   Soil Gas Monitoring
  3.3   CLOSEOUT ACTIVITIES
    3.3.1   Training
    3.3.2   Contract Completion Report
  3.4   MAINTENANCE
    3.4.1   Contaminated Material Storage and Disposal
      3.4.1.1   Liquid Storage
      3.4.1.2   Sampling Liquid
    3.4.2   Spills
    3.4.3   Disposal Requirements
    3.4.4   Maintenance
      3.4.4.1   Equipment Maintenance Schedules
      3.4.4.2   Maintenance Logs

-- End of Section Table of Contents --

SECTION 02 62 16.13 10  Page 2



**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA UFGS- 02 62 16. 13 10 ( August  2018)

------------------------------------

Pr epar i ng Act i v i t y:   USACE Superseding
UFGS- 02 01 50 ( May 2010)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Januar y 2022
**************************************************************************

SECTION 02 62 16.13 10
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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 Criteria 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. 16 10 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 
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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 
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,  June 2002.

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 vapor 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 cr oss- sect i on.

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   UNIT PRICES

**************************************************************************
NOTE:   I f  t her e i s a separ at e Pr i ce and Payment  
Pr ocedur es 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 
44 13 10. 13 VAPOR PHASE ACTI VATED CARBON ADSORPTI ON 
UNI TS and 43 11 00. 10 OFF- GAS FANS,  BLOWERS AND 
PUMPS.

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.

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

Measurement is based on completion of contract requirements.  Payment is 
based on the respective contract prices in the bidding schedule.

SECTION 02 62 16.13 10  Page 4



1.1.1   Unit Pricing

**************************************************************************
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 
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.

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

Compensation is based on a lump sum price for Operation of the SVE System, 
Maintenance, and Process Monitoring.  [Include costs for Contaminated 
Material Storage and Disposal in this price.] [Costs for replacement 
adsorption media for the vapor stream treatment system is covered under a 
separate paragraph and not included in this price.]  Include physical and 
chemical testing performed in the field, and sampling in this price.  
Costs for laboratory analysis of samples is not included in this price.
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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 
on t he bi d sheet .

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

Compensation is lump sum price for Training.

1.1.3   Disposal and Replacement of Vapor Phase Activated Carbon

**************************************************************************
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.  

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

Compensation for disposal of spent vapor phase activated carbon is based 
on and calculated by the contract unit price schedule for each [_____] [ kg
pound ], based on [the dry weight of the spent activated carbon][_____].  
Compensation for replacement of spent vapor phase activated carbon is 
calculated by the contract unit price schedule for each [_____][  kg  pound
], based on [invoices from the supplier of the replacement activated 
carbon][_____].

1.1.4   Pneumatic Flow Meter Testing

**************************************************************************
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.

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

Compensation for pneumatic flow meter testing by the contract unit price 
schedule on a per well basis.  Include physical and chemical testing 
performed in the field, and sampling will be included in this price.  
Costs for laboratory analysis of samples is not included in this price.

1.1.5   Completion Testing

**************************************************************************
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.

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

SECTION 02 62 16.13 10  Page 6



Base compensation for completion testing on a lump sum price.  Include 
physical and chemical testing performed in the field, and sampling in this 
price.  Costs for laboratory analysis of samples is not included in this 
price.

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 publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA SESDPROC-105-R2 (2013) Groundwater Level and Well Depth 
Measurement

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 302 Designation, Reportable Quantities, and 
Notification

1.3   ADMINISTRATIVE REQUIREMENTS

1.3.1   Chemical Testing

Conduct chemical sampling and analysis.

1.3.2   Assistance in Preparing O & M Manuals

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

SECTION 02 62 16.13 10  Page 7



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 
bef or e t he per i od of  t he oper at i ons cont r act  expi r es.

On some pr oj ect s,  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.

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

Provide assistance to the team tasked to prepare the Draft and Final O & M 
Manuals.  Include the following assistance:  [providing equipment 
manufacture's literature, as requested; 24 hours of demonstrating 
operation, maintenance, and monitoring protocols during facility tours; 
and 4 hours of answering follow-up questions][_____].

1.3.3   Sequencing and Scheduling

**************************************************************************
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.

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

Do not initiate the first period of operation of the full-scale system 
until after test and inspection reports in Section 02 62 16.16 10  
COMMISSIONING AND DEMONSTRATION FOR SOIL VAPOR EXTRACTION (SVE) SYSTEMS 
have been submitted and approved.  Notify the Contracting Officer not less 
than [14][_____] calendar days prior to initiating the first period 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 ,  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  
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Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  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 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,  
Ai r  For ce,  and NASA 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,  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.

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

Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:

SD-03 Product Data

SVE System Operation Plan ; G[, [_____]]

Process Monitoring ; G[, [_____]]

Contaminated Material Storage and Disposal ; G[, [_____]]

Completion Testing ; G[, [_____]]

SD-06 Test Reports

Laboratory Analysis Reports

Completion Testing Report

SD-07 Certificates

Operator Qualifications

Maintenance Schedule

SD-10 Operation and Maintenance Data

Operations Reports ; G[, [_____]]

Operations Log ; G[, [_____]]

Maintenance Log ; G[, [_____]]

Contract Completion Report ; G[, [_____]]
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1.5   QUALITY ASSURANCE 

1.5.1   Permits and Licenses

**************************************************************************
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 
44 13 10. 13 VAPOR PHASE ACTI VATED CARBON ADSORPTI ON 
UNI TS ( i f  used) .

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

Obtain required federal, state, and local permits for operation of the SVE 
system.

1.5.2   Air Emissions

**************************************************************************
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 200- 1- 24 -  Ai r  Pat hway Anal ysi s f or  
t he Desi gn of  Remedi al  Act i on Pr oj ect s,  30 Sept ember  
2015.

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  not  exceed 0. 092 l bs/ hr " .

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

Monitor, control and report air emissions in accordance with the following 
regulatory requirements:  [_____].  [The air pollution control permit 
equivalent has been acquired and is shown in Appendix [_____]].

1.5.3   Noise Control

**************************************************************************
NOTE:   I n t he equi pment  speci f i cat i ons t her e shoul d 
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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 
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.

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

Ensure the SVE system [meets state and local noise pollution control 
regulations.][does not exceed [_____] decibels at any site boundary.]

1.5.4   Operator Qualifications

**************************************************************************
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.

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

Provide a the chief operator with at least [2][_____] years of experience 
in operating air emissions control equipment, and at least [3][_____] 
years of experience working on projects involving clean-up of CERCLA 
hazardous substances, or RCRA hazardous wastes.  Each member of the 
operations staff is required to possess a [high school diploma or 
equivalent] [_____].  Submit Operator Qualifications not more than 
[21][_____] calendar days prior to initiating the first period of 
operation.  Allow a period of not less than [14][_____] calendar days in 
the schedule for Government review.  Provide resume of each member of the 
operations including a chronology of education, state licenses, and 
relevant work experience.

1.6   PROJECT/SITE CONDITIONS

**************************************************************************
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.

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

Approximate locations of contaminated zones are shown on the drawings.  
Chemical analysis of contaminated material and soil gas testing [has not 
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been performed][has been performed and is shown in Appendix [_____]].  
Boring logs are shown [on the drawings][in Appendix [_____]].  Ground 
water is approximately [_____]  meters  feet  below ground surface.  [A 
pilot-scale SVE demonstration has been performed and the report is shown 
in Appendix [_____]].

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Spill Response Materials

Keep the following spill response materials on site: [containers, 
adsorbents, shovels, and personal protective equipment][_____].  Keep 
spill response materials available at all times in which hazardous 
materials/wastes are being handled or transported.  Ensure spill response 
materials are compatible with the type of materials being handled, and are 
located [as shown on drawings][_____].

PART 3   EXECUTION

3.1   APPLICATION

3.1.1   SVE System Operation

**************************************************************************
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.

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

Submit an SVE System Operation Plan  not more than [30][_____] calendar 
days after notice to proceed.  Allow a period of not less than [30][_____] 
calendar days in the schedule for Government review.  In the plan, include 
an outline of the Operations Reports.  The period of operation begins 
after approval of the following plans, and receipt of written approval 
from the Contracting Officer:  (a) System Operation, (b) Maintenance Plan, 
(c) Process Monitoring Plan, and (d) Contaminated Material Storage and 
Disposal Plan.

3.1.1.1   Period of Operation

Operate the SVE system for a period of [365][_____] calendar days.  Do not 
include time required to complete commissioning and demonstration in the 
period of operation.

3.1.1.2   Hours of Operation and Reliability

**************************************************************************
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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.

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

Unless otherwise directed by the Contracting Officer, keep the SVE system 
in operation [24 hours per day, 7 days a week][_____].  Reliability is the 
percent of time that the system is on, and minimum airflow rates are being 
maintained.  Ensure the reliability of the system is at least [95 
percent][_____] of the total hours available in each 30 calendar day 
period.  Record hours of operation and downtime in the Operations Log, at 
least once every [14][_____] calendar days.  Keep the Operations Log at 
the facility, and available for inspection.

3.1.1.3   Operational Airflow Rates

For the SVE system to be considered in operation, turn the blower on and 
ensure air is flowing from the wells designated in Table 1 at the flow 
rates shown in Table 1, [except during off-cycle periods as designated in 
Table 2][_____].

TABLE 1 - AIRFLOW RATES

WELL IDENTIFICATION MINIMUM AIRFLOW RATE

[_____] [_____]

3.1.1.4   Intermittent Operation of Wells

**************************************************************************
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.  Per i odi c 
sampl i ng of  t he soi l  gas concent r at i ons dur i ng t he 
shut down can al so assi st  i n assessment  of  t he 
r emai ni ng mass i n t he s i t e.   Ref er  t o Appendi x F of  
EM 1110- 1- 4001.

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.

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

Cycle operation of designated wells in accordance with Table 2.

SECTION 02 62 16.13 10  Page 13



TABLE 2 - SCHEDULE FOR CYCLICAL OPERATION OF WELLS

WELL IDENTIFICATION ON-CYCLE PERIOD OFF-CYCLE PERIOD

[_____] [_____] [_____]

3.1.1.5   Adjustments to Mode of Operation

**************************************************************************
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 
i ncl 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 

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:  .   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.

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

Obtain written approval from the Contracting officer before implementing 
any changes to the mode of operation.

3.1.1.6   Operations Reports

Submit Reports as specified and scheduled as follows:  [weekly for the 1 st  
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two weeks; every 4 weeks for the 3 rd  through the 10 th  week; and every 3 
months thereafter][_____].  Submit reports within 7 [_____] days of the 
end of the period covered by the report. Allow a period of not less than 
[30][_____] calendar days in the schedule for Government review.  For the 
period covered by each Operations Report, provide the following data: 
[hours of operation and hours of downtime; the amount of time that each 
SVE well was in use; and the cumulative total hours of operation][_____].  
Organize results of Process Monitoring according to category, and shown 
chronologically within each category.  Include Meteorological and 
Subsurface Monitoring data, and Process Air Stream and Equipment 
Monitoring data in each report.  Provide the following graphs with each 
Operations Report.  For each SVE well, plots of:  volume of air extracted 
versus time, cumulative volume of air extracted versus time, field 
measurements of concentration of [contaminants of concern] [_____] versus 
time, vacuum responses in [all] vacuum monitoring points [_____], mass 
removal rate of [contaminants of concern] [_____] versus time, and 
cumulative mass of [contaminants of concern] [_____] removed versus time.  
For the SVE system as a whole, plots of:  the concentration of 
[contaminants of concern] [_____] versus time, mass removal rate of 
[contaminants of concern] [_____] versus time, and cumulative mass of 
[contaminants of concern] [_____] removed versus time.  Sign and date the 
reports by the Contractor's Quality Control representative.  If warranted, 
provide in the reports any recommendations for changing airflow rates from 
individual wells, and other proposed adjustments to the mode of operation.

3.1.1.7   Operations Log

Submit copies of operations log sheets with each Operations Report for the 
period covered by the Operations Report.  Keep the original log sheets in 
notebooks organized in chronological order, and submitted with the 
Contract Completion Report not more than [14][_____] calendar days after 
completing work at the site.

3.1.2   Process Monitoring

**************************************************************************
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.

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

Evaluate the monitoring schedule every [6 months][_____].  Propose 
recommended changes to the monitoring schedule, if warranted.  Obtain 
written approval from the Contracting officer before implementing any 
changes to the monitoring schedule.  Submit a plan for Process Monitoring 
not more than [30][_____] calendar days after notice to proceed.  Allow a 
period of not less than [30][_____] calendar days in the schedule for 
Government review. Include physical and chemical monitoring requirements, 
including test parameters, frequency of sampling, number of samples, and 
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sampling locations; and laboratory turn-around-time in the plan.

3.1.2.1   Meteorological and Subsurface Monitoring

Perform meteorological and subsurface monitoring to assess the response of 
the subsurface to the SVE system.

3.1.2.1.1   Meteorological Monitoring

**************************************************************************
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 
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 ) .

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

Record the following data at least once every [Monday, Tuesday, Wednesday, 
Thursday, and Friday][_____]: ambient temperature, and daily amount of 
precipitation.  Record the barometric pressure each time that airflow rate 
monitoring is performed. 

3.1.2.1.2   Vadose Zone Pressure Monitoring

**************************************************************************
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.

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

Perform vadose zone pressure monitoring at least once every [28][_____] 
calendar days, and each time that changes are made to the configuration of 
active SVE wells.  Monitor at the following locations:  [_____].

3.1.2.1.3   Groundwater Levels

**************************************************************************
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)  
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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 vi 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.

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.

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

Measure groundwater levels at least once every [90][_____] calendar days 
at the following monitoring wells: [_____].  Perform water level 
measurement in accordance with EPA SESDPROC-105-R2.  Record water level 
readings to the nearest  3.0 mm  0.01 foot .  Decontaminate the part of the 
measuring device that was wetted after each measurement.

3.1.2.1.4   Pneumatic Flow Meter Testing

**************************************************************************
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.

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

Perform pneumatic flow meter testing at the following SVE wells [_____].  
Monitor the following parameters continuously during testing:  [airflow 
rate, vacuum, probe depth, and PID or FID response][_____].
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3.1.2.2   Process Air Stream and Equipment Monitoring

Perform process air stream and equipment monitoring as part of the overall 
assessment of the SVE system, and to monitor operation of SVE system 
equipment.

3.1.2.2.1   Combustible Organic Vapor Monitoring

**************************************************************************
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.

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

After opening the valves to begin extracting air from an extraction well 
that is being brought on-line for the first time, initiate monitoring 
during the following time intervals: [0-1 minute, 30-45 minutes, 60-75 
minutes, and 120-135 minutes][_____].  In addition, monitor at least one 
time daily during the first [_____][200 hours] of operation of the SVE 
system, and at least one time daily until each extraction well has been in 
continuous operation for a minimum of [_____][72 hours].  During each 
monitoring event, record [at least 3 readings, separated by 1 minute 
increments,] [_____].  Monitor at the following location:  [in the 
combined piping manifold (upstream from the inlet bleed line)] [_____].  
If the [flame ionization detector][_____] indicates that the vapor stream 
has reached [5000 ppmV as isobutylene][_____], then immediately make 
adjustments to decrease the level of organic compounds in the vapor 
stream.  Such adjustments may include adjusting airflow rates from 
selected wells.  Repeat the monitoring and adjustment procedure until the 
organic vapor level of the vapor stream has been decreased to less than 
[5000 ppmV as isobutylene][_____].
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3.1.2.2.2   Airflow Rate Monitoring

**************************************************************************
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 
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.

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

Monitor pressures, temperatures, and airflow rates at the following 
locations at least once every [14][_____] calendar days:  [in piping from 
each individual SVE well being used; in the combined piping manifold 
(upstream from the inlet bleed line); in the inlet bleed line; and at the 
discharge stack][_____].  Monitor airflow rate in accordance with 
manufacturer's instructions for the airflow monitoring devices.  Record 
instrument readings, and provide, in each Operations Report, any assumed 
values that were used to calculate airflow rates.  Verify measurement of 
airflow rates independently by a NEEB or AABC certified Testing, 
Adjusting, and Balancing specialist at least once every [90][_____] 
calendar days, and perform in accordance with Section 23 05 93  TESTING, 
ADJUSTING AND BALANCING OF HVAC SYSTEMS.  Attach a copy of the airflow 
rates determined and signed by the NEEB or AABC certified Testing, 
Adjusting, and Balancing specialist to the Operations Report for the 
period when the airflow rate was verified.

3.1.2.2.3   Air/Water Separator and Condensate

**************************************************************************
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 .

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

Record the volume of condensate in the air/water separator at least once 
every [14][_____] calendar days.  Also record the volume of condensate 
generated since the previous monitoring event and cumulative total volume 
of condensate.

3.1.2.2.4   Blower and Particulate Filter

Record the following parameters at least once every [14][_____] calendar 
days:  hour meter readings from the totalizing hour meter on the blower; 
pressures and temperatures immediately upstream from the blower and 
immediately downstream from the blower; and pressures immediately upstream 
and downstream from the inlet particulate air filter.

3.1.2.3   Vapor Stream Contaminant Level Monitoring

**************************************************************************
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)  
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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.

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.

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

Perform vapor stream monitoring within the first hour after startup, every 
six hours for the first two days, and once per day for the next five 
days.  Monitor in accordance with regulatory requirements.

3.1.2.3.1   Field  Analysis

Perform vapor stream monitoring at least once every [14][_____] calendar 
days.  During each monitoring event, record [at least 3 readings, 
separated by 2 minute increments,] [_____].  Collect in each monitoring 
event the [flame ionization detector readings][_____] from the following 
locations:  [each individual SVE well being used; in the combined piping 
manifold (upstream from the inlet bleed line); the inlet of the vapor 
stream treatment system; between the lead and lag vapor stream treatment 
units; and from the discharge stack][_____].

3.1.2.3.2   Laboratory  Analysis

Perform laboratory analysis of vapor stream samples as follows:  [weekly 
for the first 2 weeks, every 4 weeks for week 3 through 11, and at least 
once every 90 calendar days thereafter.][_____].  Collect one air stream 
sample for laboratory analysis from each of the following locations: [in 
the combined piping manifold (upstream from the inlet bleed line); the 
inlet of the vapor stream treatment system; and from the discharge stack] 
[_____].  Take the sample for laboratory analysis immediately after 
collecting the sample for field analysis at each sample port.  Test 
samples for the following analytes:  [_____].

3.1.2.4   Vapor Stream Treatment System

**************************************************************************
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 soil vapor is being extracted, route the vapor stream 
continuously through [2 adsorption vessels, configured in series,] [_____] 
before being released to the atmosphere. 
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3.1.2.4.1   Vapor Stream Heating

**************************************************************************
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 
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.

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

Before entering the lead adsorption vessel, heat the vapor stream to at 
least [ 11 degrees C  20 degrees F ] [_____] higher than the temperature 
coming out of the extraction wells.

3.1.2.4.2   Pressure and Temperature

Monitor pressures, and temperatures of the vapor stream at the following 
locations at least once every [14][_____] calendar days:  [at the inlet to 
the lead adsorption vessel; between the lead and lag adsorption vessels; 
and at the outlet of the lag adsorption vessel][_____].

3.1.2.4.3   Change-Out of Adsorption Vessels

**************************************************************************
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 more than [72][_____] hours after detection of breakthrough, replace 
the lead vessel by the lag vessel and place a fresh vessel in the lag 
position.  Breakthrough is defined as follows:  when field analysis 
indicates that contaminant concentrations at the outlet of the lead vessel 
[has reached the level that corresponds to the permitted maximum emission 
rate][exceed [_____]% of the influent concentrations].  Record the volume 
of air that was treated from the time that the vessel was placed in the 
upstream position until breakthrough was consistently determined as the 
breakthrough volume.  Submit to the Contracting Officer a written record 
of the field analysis data, and the breakthrough volume, not more than 
[24][_____] hours after breakthrough was detected.
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3.2   QUALITY CONTROL

3.2.1   Completion Testing

**************************************************************************
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  
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 ea 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  evi 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 cl 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;  Soi l  
Vapor  Ext r act i on Syst em Opt i mi zat i on,  Tr ansi t i on,  
and Cl osur e Gui dance,  PNNL- 21842,  Febr uar y 2013,  
avai l abl e at  
https://bioprocess.pnnl.gov/SVEET_Request.htm.

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 

SECTION 02 62 16.13 10  Page 22



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.

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

a.  Completion testing is defined as testing to determine whether to 
continue, or shutdown, operation of the SVE system.  Provide written 
notification to the Contracting Officer not less than [14] [_____] 
calendar days prior to performing completion testing.  Include the 
following information in the notification:  the type of testing to be 
performed, the date and time of testing, and the names of the 
Contractor's representatives who will be present.  Submit a plan for 
Completion Testing not more than [14] [_____] calendar days after 
requested.  Allow a period of not less than [30] [_____] calendar days 
in the schedule for Government review.  Address testing requirements 
for determining if regulatory clean-up criteria have been met, and for 
determining if the SVE system can be permanently shut down in the plan.

b.  Submit a Completion Testing Report  not more than [45] [_____] calendar 
days after finishing Completion Testing.  Allow a period of not less 
than [30] [_____] calendar days in the schedule for Government 
review.  Include narrative descriptions of each type of testing that 
was performed, and scaled drawings showing:  [type of sample; sampling 
locations (and depths, if applicable); and sample identification 
numbers] [_____]in the report.  Organize results of testing according 
to category, and shown chronologically within each category.  Ensure 
the report is signed and dated by the Contractor's Quality Control 
representative.

3.2.1.1   Soil Boring Sampling

**************************************************************************
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.

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

Collect soil boring samples from the following locations and depth 
intervals:  [_____].  Record locations of samples in the field, and 
documented on the as-built drawings.  Perform soil boring sampling in 
accordance with Section 02 32 13  SUBSURFACE DRILLING AND SAMPLING.  
Samples are to be tested for the following analytes:  [_____].

3.2.1.2   Groundwater Sampling

**************************************************************************
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 
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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.  Vol at i l e or gani c 
vapor s can al so t r ansf er  cont ami nat i on t o t he gr ound 
water.

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

Perform groundwater sampling as part of an assessment of the mass transfer 
rate of volatile organic contaminants from groundwater to the vadose 
zone.  Perform sampling at the following monitoring wells: [_____].  Test 
samples for the following analytes:  [_____].

3.2.1.3   Rebound Testing
**************************************************************************

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  
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.  Anal ysi s of  
r ebound behavi or  can pr ovi de i nf or mat i on on t he 
r emai ni ng mass and pr ogr ess t owar d cl osur e.   
Ref er ences t hat  can gui de t he anal ysi s i ncl ude 
Br usseau,  Rohay,  and Tr uex,  2010,  Anal ysi s of  Soi l  
Vapor  Ext r act i on Dat a t o Eval uat e Mass- Tr ansf er  
Const r ai nt s and Est i mat e Sour ce Zone Mass Fl ux,  
Gr oundwat er  Moni t or i ng and Remedi at i on,  Vol .  30,  
No. 3,  pp.  57- 64 and Appendi x F of  t he US Ar my Cor ps 
of  Engi neer s Soi l  Vapor  Ext r act i on and Bi ovent i ng 
Engi neer  Manual  EM 1110- 1- 4001,  2002 ( see 
www. publ i cat i ons. usace. ar my. mi l / Li nkCl i ck. aspx?f i l et i cket =2t 7j 4pDf Si A%3ddt abi d=16439&por t al i d=76&mi d=43544
).

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.

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

 
a.  After the level of contaminants in the vapor stream have reached 

asymptotic levels, and written approval has been received from the 
Contracting Officer, shut the SVE system down for a period of 
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[28][_____] calendar days.  After the SVE system has remained idle for 
the prescribed time period, turn the system back on.  Commence vapor 
stream monitoring immediately after turning the SVE system back on.  
perform vapor stream monitoring [every 30 minutes for the first 4 

hours, every hour for the 4 th  through the 24 th  hour, and every 4 hours 

for the 24 th  through the 60 th  hour] [_____].  During each monitoring 
event, record [at least 3 readings, separated by 2 minute 
increments,][_____].  Data collected each monitoring event will 
include [flame ionization detector readings][_____] from the following 
locations:  [each individual SVE well being used; and in the combined 
piping manifold (upstream from the inlet bleed line)][_____]. 

b.  Submit Laboratory Analysis Reports  for the vapor stream contaminant as 
specified in the Submittals paragraph.  Results from laboratory 
analysis not more than [40][_____] calendar days after collecting 
samples.  Allow a period of not less than [30][_____] calendar days in 
the schedule for Government review.  Provide a table comparing field 
data to the laboratory data, for samples collected at the same time 
and from the same sampling port, with each set of laboratory analysis 
results.  Sign and date the reports along with the Contractors Quality 
Control representative.

3.2.1.4   Soil Gas Monitoring

**************************************************************************
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 
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.

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

Perform soil gas monitoring by extracting air from the following soil 
vapor extraction wells and vadose zone monitoring points:  [_____].  [In 
addition, perform a soil gas survey to collect samples from the following 
locations and depth intervals:  [_____].]  Perform soil gas sampling by 
either collecting whole-air samples, or by passing a known volume of 
extracted soil gas through an adsorption device.  Test samples for the 
following analytes:  [_____].

3.3   CLOSEOUT ACTIVITIES

3.3.1   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 
Sections 43 11 00. 10 OFF- GAS FANS,  BLOWERS AND 
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PUMPS;  OFF- GAS and 44 13 10. 13 VAPOR PHASE ACTI VATED 
CARBON ADSORPTI ON UNI TS.

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

Provide a minimum of [32 hours][_____] of training to the incoming 
Contractor prior to completion of the contract.  Scheduling of training 
will be subject to approval by the Contracting Officer.  In the Training 
sessions, include:  [familiarizing the incoming Contractor with the O & M 
Manual; touring the treatment facility; demonstrating the use of each 
piece of equipment; demonstrating the use all interlocks and system 
controls; demonstrating start-up and shut-down of system; demonstrating 
maintenance procedures; demonstrating process monitoring requirements and 
sampling procedures during a scheduled monitoring event; providing written 
inventory and showing the locations of materials and spare parts that will 
be left on-site; and answering questions][_____].

3.3.2   Contract Completion Report

**************************************************************************
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.

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

Submit [_____] copies of Contract Completion Report not more than 
[14][_____] calendar days after completing work at the site.  Allow a 
period of not less than [30][_____] calendar days in the schedule for 
Government review.  Label the report with the contract number, project 
name, location, date, name of general Contractor, and the Corps of 
Engineers District Contracting for the work.  Include in the report the 
following information as a minimum:

a.  A cover letter signed by a [responsible Contractor representative] 
[Professional Engineer registered in the State of [_____] who is a 
responsible Contractor representative] certifying that all services 
involved have been performed in accordance with the terms and 
conditions of the contract specifications.

b.  A narrative report including but not limited to the following:

(1)  site conditions, ground water elevation, and clean-up criteria;

(2)  monitoring locations and methods;

(3)  dates of the last 3 monitoring events; 

c.  Copies of the most recent test results and the final Operations Report.

d.  Copies of manifests.

e.  For materials that required offsite disposal, copies of certifications 
of final disposal signed by the responsible disposal facility 
official, and waste profile sheets.

3.4   MAINTENANCE

3.4.1   Contaminated Material Storage and Disposal

**************************************************************************
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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 
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.  The 
Cont r act or  may be r equi r ed t o i dent i f y al l  necessar y 
per mi t s or  per mi t  equi val ent s and act i ons necessar y 
t o compl y wi t h appl i cabl e r egul at i ons.

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

Ensure the methods of contaminated material storage are in accordance with 
regulatory requirements.  If multiple storage units are required, label 
each unit clearly with an identification number and keep a written log to 
track the source of contaminated material in each temporary storage unit.  
Submit a plan for Contaminated Material Storage and Disposal not more than 
[30] [_____] calendar days after notice to proceed.  Allow a  period of 
not less than [30] [_____] calendar days in the schedule for Government 
review.  Include testing requirements, including test parameters, 
frequency of sampling, number of samples, and sampling locations; 
laboratory turn-around-time in the plan.

3.4.1.1   Liquid Storage

Store liquid collected temporarily in [ 220 L  55 gallon  barrels] [ [2000] 
[_____] L  [500] [_____] gallon  tanks].  Ensure liquid storage containers  
have no leaks and are be located [as shown on the drawings] [_____].

3.4.1.2   Sampling Liquid

**************************************************************************
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.
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**************************************************************************

Sample liquid collected at a frequency of at least once every  [2,000] 
[_____] L  [500] [_____] gallons  of liquid collected.  Test samples for the 
following analytes:  [_____].

a.  Chemical Parameter: [_____].

b.  Regulatory Limit: [_____].

Treat liquid with contaminant levels that exceed regulatory limits 
[offsite.  Analyses for contaminated liquid to be taken to an offsite 
treatment facility conforming to local, state, and federal criteria as 
well as to the requirements of the treatment facility.  Furnish 
documentation of all analyses performed to the Contracting Officer.  
Additional sampling and analysis required by the receiving off-site 
treatment, storage or disposal (TSD) facility is the responsibility of the 
Contractor] [onsite.  Treat liquid in accordance with Section [_____]].

3.4.2   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.

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

In the event of a spill or release of a hazardous substance (as designated 
in 40 CFR 302 ), pollutant, contaminant, or oil (as governed by the Oil 
Pollution Act (OPA), 33 U.S.C. 2701 et seq.), notify the Contracting 
Officer immediately.  If the spill exceeds the reporting threshold, follow 
the pre-established procedures for immediate reporting to the Contracting 
Officer.  Take immediate containment actions to minimize the effect of any 
spill or leak.  Clean-up in accordance with applicable federal, state, and 
local regulations.  Additional sampling and testing may be required to 
verify spills have been cleaned up.  Perform spill clean-up and testing at 
no additional cost to the Government.

3.4.3   Disposal Requirements

Dispose of contaminated material offsite in accordance with SECTION 
02 81 00  TRANSPORTATION AND DISPOSAL OF HAZARDOUS MATERIALS.

3.4.4   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.

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

3.4.4.1   Equipment Maintenance Schedules

Perform maintenance of equipment in accordance with manufacture's 
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recommendations.  Submit a preventative maintenance schedule  for 
inspecting equipment, and a schedule for servicing of major equipment 
items.  Submit a plan for Maintenance of the SVE System not more than 
[30][_____] calendar days after notice to proceed.  Allow a period of not 
less than [30][_____] calendar days in the schedule for Government 
review.  Perform maintenance according to schedule, and in response to 
monitoring data.  

3.4.4.2   Maintenance Logs

Keep maintenance logs for each of the following units of equipment:  
[air/water separator, particulate filters, blower, motor, instrumentation 
and control system, and vapor stream treatment system][_____].  Each time 
one of these units is serviced, make an entry in the maintenance log. 
Include the following entries in the maintenance log:  date, reason for 
servicing, description of service performed, a list of the parts that were 
replaced, name of the service organization and technician performing the 
maintenance, and signature of the Contractor's Quality Control 
Representative.  Keep the Maintenance Log  at the facility, and available 
for inspection.  Submit maintenance log sheets attached to each Operations 
Report for the period covered by the Operations Report.  Keep the original 
log sheets in notebooks organized in chronological order, and submit with 
the Contract Completion Report not more than [14][_____] calendar days 
after completing work at the site.

        -- End of Section --
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