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COMMISSIONING AND DEMONSTRATION FOR SOIL VAPOR EXTRACTION (SVE) SYSTEMS
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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  commi ssi oni ng and demonst r at i on 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:   Commi ssi oni ng i s per f or med af t er  const r uct i on 
has been compl et ed,  and i s an or der ed pr ocess f or  
t est i ng and st ar t - up of  SVE syst em equi pment .   
Dur i ng commi ssi oni ng,  pr e- commi ssi oni ng checkl i st s 
ar e compl et ed,  and f unct i onal  per f or mance t est s ar e 
per f or med t o t est  i ndi v i dual  component s of  t he 
syst em and subsyst ems.   Demonst r at i on ser ves as a 
pr ove- out  per i od.   The pur pose of  t he demonst r at i on 
i s t o show t hat  t he SVE syst em,  as a whol e,  i s  r eady 
t o be put  i nt o ser vi ce.

Thi s gui de speci f i cat i on shoul d be used i n 
conj unct i on wi t h Sect i on 02 62 16. 13 10 OPERATI ON,  
MAI NTENANCE,  AND PROCESS MONI TORI NG FOR SOI L VAPOR 
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EXTRACTI ON SYSTEMS.   For  smal l - scal e SVE pr oj ect s,  
edi t i ng and combi ni ng t hi s sect i on wi t h Sect i on 
02 62 16. 13 10 shoul d be consi der ed.   Addi t i onal  
gui dance on st ar t - up of  SVE syst ems can be f ound i n 
EM 1110- 1- 4001 SOI L VAPOR EXTRACTI ON AND BI OVENTI NG.

Thi s gui de speci f i cat i on shoul d be coor di nat ed wi t h 
ot her  sect i ons t hat  may al so i ncl ude commi ssi oni ng 
r equi r ement s f or  SVE syst em component s,  t o avoi d 
unnecessar y dupl i cat i on of  r equi r ement s.

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

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 t hese par agr aphs wi t h t he bi ddi ng 
schedule.

Separ at e,  l ump sum pr i ces ar e gener al l y r ecommended 
f or  Basel i ne Moni t or i ng,  Commi ssi oni ng,  and 
Demonst r at i on.   However  i t  i s  al so r ecommended t hat  
bi dder s be r equi r ed t o pr ovi de uni t  cost  amount s f or  
l abor at or y t est i ng f or  chemi cal  dat a.   Uni t  cost s 
wi l l  pr ovi de a basi s f or  negot i at i ng f or  addi t i onal  
t est s,  i f  det er mi ned t hat  mor e t est i ng t han was 
or i gi nal l y ant i c i pat ed i s r equi r ed.

I t  i s  r ecommended t hat  t he bi d sheet  be st r uct ur ed 
so t hat  a por t i on of  t he payment  ( i . e. ,  at  l east  30 
per cent )  f or  const r uct i on of  t he SVE syst em be 
wi t hhel d at  l east  unt i l  t he f ul l - scal e demonst r at i on 
has been compl et ed.   I f  accept ance of  t he SVE syst em 
i s gr ant ed bef or e t he bugs ar e wor ked out ,  t her e may 
not  be suf f i c i ent  i ncent i ve f or  t he Cont r act or  t o 
f i ni sh f i x i ng pr obl ems wi t h t he SVE syst em.

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

Base all measurements in accordance with completion of contract 
requirements.  Payment is calculated at the respective contract prices in 
the bidding schedule.

1.1.1   Baseline Monitoring

Compensation is based on a lump sum price for Baseline Monitoring.  
Include physical and chemical testing performed in the field and sampling 
in this price.  Cost for laboratory analysis of samples is not included in 
this price.

1.1.2   Commissioning

**************************************************************************
NOTE:   Labor at or y anal ysi s of  sampl es i s usual l y not  
r equi r ed dur i ng Commi ssi oni ng.   Vapor  st r eam 
moni t or i ng dur i ng commi ssi oni ng t ypi cal l y i nvol ves 
usi ng a f i el d i nst r ument ,  such as a f l ame i oni zat i on 
det ect or  ( FI D) .
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**************************************************************************

Compensation is based on a lump sum price for completion of 
Commissioning.  Include physical and chemical testing performed in the 
field and sampling in this price.  Laboratory analysis of samples [is][is 
not] required during Commissioning.

1.1.3   Demonstration

**************************************************************************
NOTE:   Vapor  st r eam moni t or i ng dur i ng t he f ul l - scal e 
demonst r at i on t ypi cal l y i nvol ves usi ng a f i el d 
i nst r ument ,  such as an FI D,  i n conj unct i on wi t h 
l abor at or y anal ysi s of  a l i mi t ed number  of  sampl es.

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

Compensation is based on a lump sum price for completion of 
Demonstration.  Include physical and chemical testing performed in the 
field and sampling in this price.  Costs for laboratory analysis of 
samples are 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

1.3   ADMINISTRATIVE REQUIREMENTS

**************************************************************************
NOTE:   Commi ssi oni ng and demonst r at i on of  t he 
f ul l - scal e SVE syst em shoul d be pr eceded by a 
pi l ot - scal e demonst r at i on.   The pi l ot - scal e 
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demonst r at i on ( or  f i el d demonst r at i on)  i s usual l y 
t he l ast  st ep of  t he desi gn i nvest i gat i on.   Dat a 
gai ned dur i ng t he pi l ot - scal e demonst r at i on ar e 
cr i t i cal  t o pr oper  s i z i ng of  t he bl ower  and ot her  
pr ocess equi pment ,  and t o pr oper  l at er al  and 
ver t i cal  pl acement  of  SVE wel l s.   Thi s sect i on onl y 
addr esses commi ssi oni ng and demonst r at i on f or  
f ul l - scal e SVE syst ems.

The speci f i cat i ons f or  t he t r eat ment  syst em,  or  f or  
component s of  t he t r eat ment  syst em,  shoul d i ncl ude 
r equi r ement s f or  t est i ng,  adj ust i ng and bal anci ng.   
Bl ower s,  mot or s and ai r  handl i ng component s of  t he 
SVE syst em shoul d be t est ed i n accor dance wi t h 
Section 23 05 93 TESTI NG,  ADJUSTI NG,  AND BALANCI NG 
OF HVAC SYSTEMS pr i or  t o commi ssi oni ng.   Al t hough 
Section 23 05 93 i s or i ent ed pr i mar i l y t owar d HVAC 
syst ems,  t he same t est i ng,  adj ust i ng,  and bal anci ng 
r equi r ement s shoul d be appl i ed t o component s of  t he 
SVE syst em.

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

1.3.1   Chemical Testing

Conduct chemical sampling and analysis.

1.3.2   Submittal Requirements

Provide submittals in both hard copy, and electronic files on disc. 
Provide electronic files compatible with the following software: [_____].  
If a part of a submittal is not available in electronic format, include a 
note describing which items were not provided in electronic format and 
explaining why the items could not be provided in electronic format.

1.3.3   Sequencing and Scheduling

Follow the sequence of work as outlined below:  construction completion, 
commissioning, and full-scale field demonstration.  [Complete baseline 
monitoring prior to initiating commissioning.]  Do not initiate 
commissioning of the full-scale system until after work required in the 
following Sections has been completed, and test requirements in these 
Sections have been substantially completed: [Sections 43 11 00.10  OFF-GAS 
FANS, BLOWERS AND PUMPS, 31 21 00  OFF-GASSING MITIGATION, 23 05 93  
TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS, and 44 13 10.13  VAPOR 
PHASE ACTIVATED CARBON ADSORPTION UNITS][_____].

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,  
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i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( 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

Baseline Monitoring Plan ; G[, [_____]]

Commissioning Team

Commissioning Plan ; G[, [_____]]

Full-Scale Demonstration Plan ; G[, [_____]]

Pre-Commissioning Tests ; G[, [_____]]

Baseline Monitoring Schedule

Pre-commissioning checks

SD-06 Test Reports

Baseline Monitoring Report

Commissioning Report

Full-Scale Demonstration Report

Full-Scale Demonstration Log
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Laboratory Analysis Report

1.5   QUALITY CONTROL

1.5.1   Regulatory Requirements

1.5.1.1   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 
02 62 16. 13 10 OPERATI ON,  MAI NTENANCE,  AND PROCESS 
MONI TORI NG FOR SOI L VAPOR EXTRACTI ON ( SVE) SYSTEMS.

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

As required by regulations, obtain federal, state, and local permits for 
commissioning and demonstration of the SVE system.  [Permits that have 
already been acquired are attached to the specifications.]

1.5.1.2   Air Emissions

**************************************************************************
NOTE:   Feder al ,  st at e,  and l ocal  ai r  qual i t y 
r equi r ement s ( as necessar y dur i ng commi ssi oni ng and 
demonst r at i on)  shoul d be i dent i f i ed i n t hi s 
paragraph.

Thi s par agr aph shoul d be del et ed i f  ai r  emi ssi ons 
moni t or i ng wi l l  not  be r equi r ed dur i ng commi ssi oni ng 
and demonst r at i on.

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

Monitor, control, and report air emissions in accordance with the 
following regulatory requirements:  [_____].

1.5.1.3   Noise Control

**************************************************************************
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  dur i ng commi ssi oni ng and demonst r at i on.   
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  
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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.]

PART 2   PRODUCTS   (NOT APPLICABLE)

PART 3   EXECUTION

3.1   BASELINE MONITORING

Do not initiate baseline monitoring until after the Baseline Monitoring 
Plan has been approved, and written approval has been received from the 
Contracting Officer.  Notify the Contracting Officer at least [14][_____] 
calendar days before starting baseline monitoring.

3.1.1   Baseline Monitoring Plan

Submit a plan for Baseline Monitoring at least [60][_____] calendar days 
before initiating Baseline Monitoring.  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 sampling locations; and 
laboratory turn-around-time in the plan.  Include the field record data 
forms and an outline of the Baseline Monitoring Report in the plan.  
Submit Baseline Monitoring Schedule , at least [14][_____] calendar days 
prior to the start of baseline monitoring.  Submit Baseline Monitoring 
Report  not more than [35][_____] calendar days after completing baseline 
monitoring.

3.1.2   Team Members

Submit list of team members who represent the Contractor in the 
pre-commissioning checks and functional performance tests, at least 
[14][_____] calendar days prior to the start of pre-commissioning checks.

3.1.3   Sampling Results

Submit 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 
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.  Submit the reports signed and dated by the 
Contractor's Quality Control representative.

3.1.4   Baseline Monitoring Requirements

3.1.4.1   Temperature and Precipitation

Record ambient temperature readings at least daily during baseline 
monitoring.  Record temperature readings each time that barometric 
pressure readings are recorded.  Record temperature readings to the nearest
 0.5 degree C  1.0 degree F .  Measure precipitation daily during baseline 
monitoring activities.  Record precipitation readings to the nearest  2.0 mm
 0.1 inch .

SECTION 02 62 16.16 10  Page 9



3.1.4.2   Barometric Pressure and Vadose Zone Pressure

**************************************************************************
NOTE:   The subsur f ace r esponse t o changes i n 
bar omet r i c pr essur e shoul d be est abl i shed dur i ng 
basel i ne moni t or i ng.   At  s i t es wi t h l ow per meabi l i t y  
l ayer s t her e may be a pr essur e di f f er ent i al  bet ween 
t he at mospher e and t he subsur f ace,  or  t her e may be a 
l ag per i od bef or e t he subsur f ace equi l i br at es wi t h 
t he at mospher e.

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

Record barometric pressure readings 3 times per day for 3 consecutive days 
at the following times:  [0800, 1200, and 1700 hours][_____].  To 
establish subsurface response to changes in barometric pressure, record 
vadose zone pressures within 15 minutes of the barometric pressure 
readings at the following soil vapor extraction wells and vadose zone 
monitoring points:  [_____].  Record pressure readings to the nearest  2.0 
mm 0.1 inch  of mercury.

3.1.4.3   Soil Gas Monitoring

**************************************************************************
NOTE:   Thi s par agr aph shoul d be del et ed i f  basel i ne 
soi l  gas sampl i ng has al r eady been per f or med.   I n 
addi t i on t o cont ami nant s of  concer n,  t est i ng f or  t he 
f ol l owi ng par amet er s shoul d be consi der ed:   t ot al  
vol at i l e hydr ocar bons,  oxygen,  car bon di oxi de,  and 
methane.

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  
information.

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

Prior to start-up of the system, 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: [_____].

3.1.4.4   Groundwater Levels

Record water levels for each of the following wells: [_____].  Complete 
water level measurements for all designated wells in not more than 
[72][_____] hours, from start to finish.  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.
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3.1.4.5   Soil Boring Sampling

**************************************************************************
NOTE:   Thi s par agr aph shoul d be del et ed i f  t he soi l  
bor i ng sampl i ng has al r eady been per f or med.   I n 
addi t i on t o cont ami nant s of  concer n,  t est i ng f or  t he 
f ol l owi ng par amet er s shoul d be consi der ed:   per cent  
moi st ur e,  and f r act i on or gani c car bon.

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.   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: [_____].  Perform soil boring sampling in accordance with 
Section 02 32 13  SUBSURFACE DRILLING AND SAMPLING.  Test samples for the 
following analytes: [_____].

3.1.5   Baseline Monitoring Report

Submit a baseline monitoring report.  Allow a period of not less than 
[30][_____] calendar days in the schedule for Government review.  Organize 
results of Baseline Monitoring according to category, and shown 
chronologically within each category.  Include in the report monitoring 
locations (and depths, if applicable), and sample identification numbers.  
Prepare separate plan view maps showing monitoring locations and depths, 
and the results of [soil gas monitoring, groundwater levels, and soil 
boring sampling][_____].  Ensure that the report is signed and dated by 
the Contractor's Quality Control representative.

3.2   COMMISSIONING

Do not initiate commissioning until the Commissioning Plan  has been 
approved, and written approval has been received by the Contracting 
Officer.  Notify the Contracting Officer at least [14][_____] calendar 
days before starting commissioning.  Perform combustible organic vapor 
monitoring during commissioning in accordance with paragraph 3.10.6.1, 
Combustible Organic Vapor Monitoring.

3.2.1   Commissioning Plan

Submit a plan for Commissioning at least [60][_____] calendar days before 
initiating Commissioning.  Allow a period of not less than [30][_____] 
calendar days in the schedule for Government review.  Include in the 
Commissioning Plan a list of Pre-Commissioning and Functional Performance 
Tests.  Include the field record data forms.  Include detailed procedures 
for pre-commissioning checks and functional performance tests, at least 
[35][_____] calendar days prior to the start of pre-commissioning checks.  
Allow a period of not less than [21][_____] calendar days in the schedule 
for Government review.  A schedule for pre-commissioning checks and 
functional performance tests, at least [14][_____] calendar days prior to 
the start of pre-commissioning checks.  Submit the Commissioning Report 
not more than [14][_____] calendar days after completing commissioning.  
Allow a period of not less than [14][_____] calendar days in the schedule 
for Government review.  Submit completed pre-commissioning checklists and 
functional performance tests checklists (organized by system and by 
subsystems) as one package.  Include the results of failed tests along 
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with a description of the corrective action taken.

3.2.2   Team Members

Submit list of team members who represent the Contractor in the 
pre-commissioning checks and functional performance tests, at least 
[14][_____] calendar days prior to the start of pre-commissioning checks.

3.2.3   Sampling Results

Submit 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 
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.  Submit the reports signed and dated by the 
Contractor's Quality Control representative.

3.2.4   Commissioning Requirements

3.2.4.1   Commissioning Team  and Checklists

**************************************************************************
NOTE:   The " desi gn Agent ' s Repr esent at i ve"  wi l l  be a 
member  of  t he desi gn t eam,  i . e.  f r om t he AE or  f r om 
Engi neer i ng Di v i s i on.   Wher e possi bl e,  t he " Desi gn 
Agent ' s Repr esent at i ve"  shoul d be i ncl uded as a 
member  of  t he commi ssi oni ng t eam f or  t he 
pr e- commi ssi oni ng checkl i st s.   The Desi gn Agent ' s 
Repr esent at i ve wi l l  par t i c i pat e i n f unct i onal  
per f or mance t est s.   The pl anni ng,  pr ogr ammi ng and 
f undi ng f or  t he Desi gn Agent ' s Repr esent at i ve,  
whet her  i n- house or  A- E per sonnel  wi l l  be used,  must  
be addr essed no l at er  t han t he Pr edesi gn Conf er ence.

The number  of  t eam member s r equi r ed t o be pr esent  
dur i ng commi ssi oni ng shoul d be based on t he scal e 
and compl exi t y of  t he SVE syst em.   The di sci pl i nes 
t hat  need t o be r epr esent ed shoul d be based on t he 
t ypes of  equi pment  i ncor por at ed i nt o t he SVE 
syst em.   Commi ssi oni ng of  a r el at i vel y s i mpl e syst em 
wi l l  r equi r e f ewer  i ndi v i dual s.

The checkl i st s pr ovi ded ar e t o be used as gui des f or  
t he pr epar at i on of  pr oj ect - speci f i c  checkl i st s.   An 
appr opr i at e checkl i st  shoul d be i ncl uded f or  each 
maj or  component  of  t he SVE syst em.   The desi gner  
shoul d i nser t  addi t i onal  checkl i st s f or  equi pment  or  
syst ems not  i ncl uded i n t hi s gui de speci f i cat i on,  or  
modi f y t he checkl i st s wher e necessar y f or  
pr oj ect - speci f i c  r equi r ement s.

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

Designate team members to participate in the pre-commissioning checks  and 
the functional performance testing.  In addition, the Government will be 
represented by a representative of the Contracting Officer, the Design 
Agent's Representative, and the Using Agency.  The team members that are 
required are listed below:
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Designation Function

Q Contractor's Chief Quality Control Representative

M Contractor's Mechanical Representative

E Contractor's Electrical Representative

T Contractor's Testing, Adjusting, and Balancing Representative

C Contractor's Controls Representative

D Design Agent's Representative

O Contracting Officer's Representative

U Using Agency's Representative

The commissioning team is required to complete each checklist shown in 
Appendices A and B.  Indicate acceptance by each commissioning team member 
of each pre-commissioning checklist item by entering initials and date 
unless an "X" is shown indicating that participation by that individual is 
not required.  Indicate acceptance by each commissioning team member of 
each functional performance test checklist by signature and date.

3.2.4.2   Tests

Perform the pre-commissioning checks and functional performance tests in a 
manner that essentially duplicates the checking, testing, and inspection 
methods established in the related Sections.  Where checking, testing, and 
inspection methods are not specified in other Sections, establish methods 
and document that provide the information required.  Perform testing and 
verification required by this section during the Commissioning phase.  
Requirements in related Sections are independent from the requirements of 
this Section and may not be used to satisfy any of the requirements 
specified in this Section.  Provide all materials, services, and labor 
required to perform the pre-commissioning checks and functional 
performance tests.  Abort pre-commissioning check or functional 
performance test if any system deficiency prevents the successful 
completion of the test or if any participating non-Government 
commissioning team member of which participation is specified is not 
present for the test.  Reimburse the Government for all costs associated 
with effort lost due to tests that are aborted.  Include costs for salary, 
travel costs and per diem (where applicable) for Government commissioning 
team members.

a.  Pre-commissioning Tests :  Perform pre-commissioning checks for the 
items indicated on the checklists in Appendix A.  Correct and retest 
deficiencies discovered during these checks in accordance with the 
applicable contract requirements.

b.  Functional Performance Tests:  Conduct functional performance tests 
for the items indicated on the checklists in Appendix B.  Begin 
functional performance tests only after all pre-commissioning checks 
have been successfully completed.  Prove all modes of the sequences of 
operation work by the tests. Verify all other relevant contract 
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requirements by the tests.  Begin tests with equipment or components 
and then progress through subsystems to complete systems.  Upon 
failure of any functional performance test checklist item, correct all 
deficiencies in accordance with the applicable contract requirements.  
Repeat entire checklist until it has been completed with no errors.  
Submit a Commissioning Report  as specified in the Submittals paragraph.

3.3   DEMONSTRATION OF FULL-SCALE SYSTEM

Do not demonstrate the full-scale system until after commissioning has 
been successfully completed, the Full-Scale Demonstration Plan  has been 
approved, and written approval has been received from the Contracting 
Officer.  Notify the Contracting Officer at least [14][_____] calendar 
days before starting the demonstration, and provide a schedule of 
demonstration activities at least [7][_____] calendar days before starting 
the demonstration.

3.3.1   Full-Scale Demonstration Plan

Submit plan for Full-Scale Demonstration at least [60][_____] calendar 
days before initiating the Full-Scale Demonstration.  Allow a period of 
not less than [30][_____] calendar days in the schedule for Government 
review.  Include Demonstration Plan Schedule, physical and chemical 
monitoring requirements, including test parameters, frequency of sampling, 
number of samples, and sampling locations; and laboratory turn-around-time 
in  the plan.Include the field record data forms and an outline of the 
Full-Scale Demonstration Report.  Submit Full-Scale Demonstration Report 
not more than [7][_____] calendar days after completion of the 
Demonstration.  Operations log sheets attached to the Full-Scale 
Demonstration Report.  Keep the log in notebooks organized in 
chronological order, and submit with the Full-Scale Demonstration Report 
not more than [14][_____] calendar days after completing the Full-Scale 
Demonstration.

3.3.2   Team Members

Submit list of team members who represent the Contractor in the Full-Scale 
Demonstration, at least [14][_____] calendar days prior to the start of 
pre-commissioning checks.

3.3.3   Sampling Results

Submit 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.  Submit the reports signed and dated by the 
Contractor's Quality Control representative.

3.3.4   Demonstration Time Frame

3.3.4.1   Period of Demonstration

Operate the SVE system continuously for a period of at least [120][_____] 
hours.  Do not include time required to complete commissioning in the 
period of demonstration.
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3.3.4.2   Hours of Operation and Downtime

Unless otherwise directed by the Contracting Officer, operate the SVE 
system [24][_____] hours per day. Do not exceed [6 hours during the 120 
hour demonstration period][_____] for SVE System Downtime.  If downtime 
exceeds [6 hours during the 120 hour demonstration period][_____], 
re-start the demonstration, until the continuous operation requirement is 
satisfied.  Record hours of operation and downtime in the Demonstration 
Log, at least once every [24][_____] hours.  Maintain the Full-Scale 
Demonstration Log  at the facility, and available for inspection.

3.3.4.3   Operational Airflow Rates

For the SVE system to be considered in operation, turn on the blower and 
ensure air is flowing from those wells designated in Table 1 at the flow 
rates shown in Table 1.

TABLE 1 - AIRFLOW RATES

WELL IDENTIFICATION MINIMUM AIRFLOW RATE

[_____] [_____]

3.3.4.4   Processing Monitoring

Obtain written approval from the Contracting officer before implementing 
any changes to the full scale demonstration schedule.

a.  Meteorological Monitoring:  Record the following data [daily][_____] 
during the full-scale demonstration:  [ambient temperature, daily 
amount of precipitation, and barometric pressure][_____].

b.  Vadose Zone Pressure Monitoring:  Perform Vadose zone pressure 
monitoring at least [daily][_____] during the full-scale 
demonstration.  Perform monitoring at the following vadose zone 
monitoring points: [_____].

3.3.4.5   Groundwater Levels

Measure groundwater levels on the [first and third][_____] day of the 
full-scale demonstration, while the system is in operation, at the 
following monitoring wells: [_____].

3.3.4.6   Process Air Stream and Equipment Monitoring

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

a.  Combustible Organic Vapor Monitoring:  After opening the valves to 
begin extracting air from each extraction well for the first time, 
monitor during the following time intervals: [0-1 minute, 30-45 
minutes, 60-75 minutes, 120-135 minutes][_____].  In addition, monitor 
at least once every [8][_____] hours during the full-scale 
demonstration.  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 
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detector][_____] indicates that the vapor stream has reached [5000 
ppmV as isobutylene][_____], then immediately make adjustments to 
decrease the organic vapor level.  Such adjustments may include 
increasing and/or decreasing 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][_____].

b. Airflow Rate Monitoring:  Monitor pressures, temperatures, and air flow 
rates at the following locations at least [daily][_____] during the 
full-scale demonstration:  [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][_____].  Maintain airflow rate monitoring in accordance with 
manufacturer's instructions for the air flow monitoring devices.  
Record instrument readings, and provide, in the Full-Scale 
Demonstration Report, any assumed values that were used to determine 
airflow rates.  Independently verify measurement of airflow rates by a 
NEEB or AABC certified Testing, Adjusting, and Balancing specialist 
during the first day of the full-scale demonstration. Performed 
measurement 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 Full-Scale Demonstration 
Report.

c.  Air/Water Separator and Condensate:  Record the volume of condensate 
in the air/water separator at least [daily][_____] during the 
full-scale demonstration.  Also record the volume of condensate 
generated since the previous monitoring event and cumulative total 
volume of condensate.

d.  Blower and Particulate Filter:  Record the following parameters at 
least once every [24][_____] hours during the full-scale 
demonstration:  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 air filter.

3.3.4.7   Vapor Stream Contaminant Level Monitoring

Perform vapor stream contaminant level monitoring within [2][_____] hours 
of airflow rate monitoring to allow mass removal rates to be determined.  
Monitor in accordance with regulatory requirements.

a.  Field Analysis of Vapor Stream Samples:  Perform vapor stream 
monitoring [every 30 minutes for the first 4 hours, every hour for the 
4th through the 24th hour, every 4 hours for the 24th through the 48th 
hour, and at least once every 8 hours thereafter][_____].  During each 
monitoring event, record [at least 3 readings, separated by 2 minute 
increments,][_____].  Ensure data collected in each monitoring event 
includes [FID 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][_____].

b.  Laboratory Analysis of Vapor Stream Samples:  Collect vapor on the 
[first and last day][_____] of the full-scale demonstration.  Collect 
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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:  [_____].  
Submit the Laboratory Analysis Report .

3.3.5   Full-Scale Demonstration Report

Submit a full-scale demonstration report.  Allow a period of not less than 
[14][_____] calendar days in the schedule for Government review.  Include 
the following data in the report:  [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 show it 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 in the Report.  For each SVE well, plots of:  volume 
of air extracted versus time, cumulative volume of air extracted versus 
time, 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.  
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.  The reports are 
required to be signed and dated by the Contractor's Quality Control 
representative.  If warranted, provide in the report recommendations for 
changing airflow rates from individual wells, and other proposed 
adjustments to the mode of operation.
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APPENDIX A

PRE-COMMISSIONING CHECKLISTS

Pre-commissioning checklist - Piping

For SVE System Piping

Checklist Item Q M E T C D O U

Installation

Piping complete. X X

Piping flushed / cleaned. X X

Leak testing complete (except for joints that have to be 
tested while the blower is operating).

X X

Valves installed as required. X X

Heat tracing installed as required. X X

Piping insulated as required.

Thermometers, gauges, sampling ports, and
 monitoring ports installed as required.

X X

Verify operation of valves. X

Flexible connectors installed as required. X X

Verify that piping has been labeled and
 valves identified as required.

X

If potentially flammable organic vapors will be extracted, 
verify that piping is properly grounded.

X

As-built shop drawings submitted. X X

Testing, Adjusting, and Balancing (TAB)

Monitoring ports and airflow monitoring 
devices installed and properly 
positioned.

X X

Pre-commissioning checklist - Air / Water Separator

For Air / Water Separator Unit:  [_____]

Checklist Item Q M E T C D O U

Installation

Leak testing complete. X X
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Pre-commissioning checklist - Air / Water Separator

For Air / Water Separator Unit:  [_____]

Checklist Item Q M E T C D O U

Valves installed as required. X X X

Verify operation of valves. X X

Verify that piping has been labeled and
 valves identified as required.

X X X

Condensate drainage is unobstructed. (Verify by draining 
water from collection vessel of air / water separator).

X X X

Pre-commissioning checklist - Blower

For Blower Unit:  [_____]

Checklist Item Q M E T C D O U

Installation

Vibration isolation devices installed [and freed to float 
with adequate movement and seismic restraint] as 
specified.

X X X

Casing undamaged. X X X

Silencers undamaged X X X

Proper belt tension, if belt driven. X X X

Protective covers over rotating equipment. X X X

Manufacturer's required maintenance clearance provided. X X X

Spare inlet air filters present on-site. X X X

Pressure/temperature gauges installed. X

Verify proper installation of air cooling equipment, for 
cooling blower exhaust, if used.

X

Verify that special tools and spare parts are present on 
site.

X X X
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Pre-commissioning checklist - Blower

For Blower Unit:  [_____]

Checklist Item Q M E T C D O U

Electrical

Power available to unit disconnect. X

Power available to unit control panel. X

Control system interlocks functional. X

Motor and blower rotation checked. X X

Verify that power disconnect is located within sight of 
the unit it controls.

X

Grounding properly installed. X

Controls

Control valves/actuators properly installed. X

Control valves/actuators operable. X

Control interlocks properly installed. X X

Control interlocks operable. X X

Testing, Adjusting, and Balancing (TAB)

Construction filters removed and replaced. X X

Pressure/temperature gauges installed. X X
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Pre-commissioning checklist - SVE System Controls

For SVE System:  [_____]

Checklist Item Q M E T C D O U

Installation

As-built shop drawings submitted. X X

Layout of control panel matches drawings. X X

Components properly labeled (on inside and
 outside of panel).

X X

Control components piped and/or wired to
 each labeled terminal strip.

X

Control wiring and tubing labeled at all terminations, 
splices, and junctions.

X

Shielded wiring used on electronic 
sensors.

X

Main Power

Power available to panel. X

Pre-commissioning checklist - Vapor Stream Treatment System

For Vapor Stream Treatment System:  [_____]

Checklist Item Q M E T C D O U

Installation

Piping complete. X X

As-built shop drawings submitted. X X

Leak testing complete. X X

Valves installed as required. X X

Piping insulated as required. X X

Thermometers, gauges, sampling ports, and monitoring 
ports installed as required.

X

Verify operation of valves. X

SECTION 02 62 16.16 10  Page 21



Pre-commissioning checklist - Vapor Stream Treatment System

For Vapor Stream Treatment System:  [_____]

Checklist Item Q M E T C D O U

Flexible connectors installed as required. X X X

Verify that piping has been labeled and valves identified 
as required.

X

Verify use of flexible lines and connectors for changing 
positions of lead, lag, and spare vessels, as required.

X X X

Spare vessel on-site, if required. X X X

Verify status of air pollution control permit, if 
required.

X X X X

Pre-commissioning checklist - Ancillary Equipment

For SVE System:  [_____]

Checklist Item Q M E T C D O U

Installation

Field monitoring instruments calibrated. X

Lighting installed and functional. X X
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APPENDIX B

FUNCTIONAL PERFORMANCE TESTS CHECKLISTS
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Functional Performance Test Checklist - Piping

For SVE System Piping

  1.  Functional Performance Test:  Verify operation of the SVE system 
piping in accordance with specification.  The following items are required 
to be verified while the blower is operating:

      a. Check vacuum response at each SVE wellhead before and after valving 
on each well.

      b. With the valves to all SVE wells in the open positions, gradually 
modulate the inlet bleed valve from fully open position, adjusting toward 
the fully closed position.

      c. As wells are valved on, leak-test joints not previously tested.  
Also leak-test accessible portions of SVE wells and pressure monitoring 
points.  Note the locations of any leaks.

  2.  If piping system includes drainage points, check for water at drainage 
points at the end of each day during commissioning.  

  3.  Conduct Independent measurement of air flow rates (from each 
extraction well, and total extraction airflow rate) alongside TAB 
specialist.  Ensure results differ by no more than 10 percent. 

  4.  Verify operation of heat tracing.

  5.  Certification:  We the undersigned have witnessed the above functional 
performance tests and certify that the item tested has met the performance 
requirements in this section of the specifications.

                                                       Signature and Date

Contractor's Chief Quality Control Representative
                                                _____________________________

Contractor's Mechanical Representative          _____________________________

Contractor's Electrical Representative          _____________________________

Contractor's Testing, Adjusting and Balancing Representative
                                                _____________________________

Contractor's Controls Representative            _____________________________

Contracting Officer's Representative            _____________________________

Using Agency's Representative                   _____________________________

Functional Performance Test Checklist - Air / Water Separator

For Unit:  [_____]

1.  Start blower.

      a. Check inlet and outlet connections for any signs of leaks.  Note 
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Functional Performance Test Checklist - Air / Water Separator

For Unit:  [_____]
the locations of any leaks.  

      b. Check pressure drop across air / water separator:

Inlet pressure kPa gauge psig

Outlet pressure kPa gauge psig

      c. If equipped with a sight glass, check for unobstructed view of 
water level. 

      d. Compare airflow rate and pressure drop to contract specifications, 
and manufacturer's performance specifications.

CONTRACT MANUFACTURER'S RANGE ACTUAL

Airflow Rate  (L/s)  
(CFM)

Inlet pressure  (kPa 
gauge)  (PSIG)

Outlet pressure  (kPa 
gauge)  (PSIG)

2.  Turn blower off.  

      a.  Check operation of drain valve for condensate holding vessel.

      b.  Check setting of high level alarm in condensate holding vessel.

      c.  If the unit is designed to allow the drain valve to be used while 
the blower is operating, check operation of drain valve for condensate 
holding vessel while the blower is operating. 

  3.  Unusual vibration, noise, etc.

  ___________________________________________________________________________

  
  4.  Certification:  We the undersigned have witnessed the above functional 
performance tests and certify that the item tested has met the performance 
requirements in this section of the specifications.

                                                       Signature and Date

Contractor's Chief Quality Control Representative
                                                _____________________________

Contractor's Mechanical Representative          _____________________________

Contractor's Electrical Representative          _____________________________

Contractor's Testing, Adjusting and Balancing Representative
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                                                _____________________________

Contractor's Controls Representative            _____________________________

Contracting Officer's Representative            _____________________________

Using Agency's Representative                   _____________________________
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Functional Performance Test Checklist - Blower

For Blower Unit:  [_____]

  1.  Functional Performance Test:  Verify operation of blower in accordance 
with specification.  Verify the following items after the blower has been 
operating for a minimum period of [30][_____] minutes:

      a.  Record current draw from blower, and voltage.

  Amperage                 _____ 
  Voltage                  _____ 

      b.  Record blower air flow rate and air temperatures.

Air flow rate L/s cfm

Inlet air temperature degrees  C  F

Outlet air temperature degrees  C  F

      c.  Record blower fan speed.      _____ rpm

      d.  Check noise level.            _____ [decibels at 1 meter][_____]

      e.  Verify operation of variable speed (if equipped). _____

      f.  Verify setting of vacuum relief valve.            _____

      g.  Verify setting of pressure relief valve.          _____

      h.  Verify setting of high-temperature shutdown.      _____

  2.  Plot test readings of pressure and airflow rate on blower curve, 
compare results to manufacture's specifications, and submit testing, 
adjusting, balancing (TAB) report.  TAB results within acceptable ranges.

  ___________________________________________________________________________

  3.  Unusual vibration, noise, etc.

  ___________________________________________________________________________

  4.  Certification:  We the undersigned have witnessed the above functional 
performance tests and certify that the item tested has met the performance 
requirements in this section of the specifications.

                                                       Signature and Date

Contractor's Chief Quality Control Representative
                                                _____________________________

Contractor's Mechanical Representative          _____________________________

Contractor's Electrical Representative          _____________________________
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Contractor's Testing, Adjusting and Balancing Representative
                                                _____________________________

Contractor's Controls Representative            _____________________________

Contracting Officer's Representative            _____________________________

Using Agency's Representative                   _____________________________
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Functional Performance Test Checklist - SVE System Controls

For Control Unit:  [_____]

  1.  Functional Performance Test:  Verify operation of SVE controls in 
accordance with specification.  Perform the following tests:

      a. Verify that controller is maintaining the set point by manually 
measuring the controlled variable with a thermometer, differential pressure 
gage, etc.

      b.  Verify sensor/controller combination by manually measuring the 
controlled medium.  Take readings from control panel display and compare 
readings taken manually.  Record all readings.

  
Sensor

Manual measurement

Panel reading value

      c. Verify that interlocks function in accordance with specifications. 

      d.  Verify interlock with other SVE controls.

  2.  Verify that operation of control system conforms to that specified in 
the sequence of operation.

  3.  Certification:  We the undersigned have witnessed the above functional 
performance tests and certify that the item tested has met the performance 
requirements in this section of the specifications.

                                                       Signature and Date

  Contractor's Chief Quality Control Representative _________________________

  Contractor's Mechanical Representative          ___________________________

  Contractor's Electrical Representative          ___________________________

  Contractor's Testing, Adjusting and Balancing Representative
                                                  ___________________________

  Contractor's Controls Representative            ___________________________

  Contractor's Officer's Representative           ___________________________

  Using Agency's Representative                   ___________________________
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Functional Performance Test Checklist - Vapor Stream Treatment System

For Vapor Stream Treatment Unit:  [_____]

  1.  Functional Performance Test:  Verify operation of the Vapor Stream 
Treatment System in accordance with specification.  Verify the following 
while the system is operating:

      a.  Check inlet and outlet connections for any signs of leaks.  Note 
the locations of any leaks.

      b.  Check airflow rates at inlet and outlet of vapor stream treatment 
system:

Inlet Airflow Rate L/s cfm

Outlet Airflow Rate L/s cfm

      c.  Check temperature and pressure across [lead treatment 
vessel][_____]:

Inlet pressure  kPa gauge  psig

Outlet pressure  kPa gauge  psig

Inlet temperature degrees  C  F

Outlet temperature degrees  C  F

      d.  Check temperature and pressure across [lag treatment 
vessel][_____]:

Inlet pressure  kPa gauge  psig

Outlet pressure  kPa gauge  psig

Inlet temperature degrees  C  F

Outlet temperature degrees  C  F

      e. Compare vapor stream temperatures, pressures and airflow rates, to 
contract specifications, and manufacturer's performance specifications.

CONTRACT MANUFACTURER'S RANGE ACTUAL

Inlet airflow rate  
(L/s)  (CFM)

Inlet temperature 
(degrees  C  F )
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CONTRACT MANUFACTURER'S RANGE ACTUAL

Inlet pressure  (kPa 
gauge)  (psig)

Outlet airflow rate  
(L/s)  (CFM)

Outlet temperature 
(degrees  C  F )

Outlet pressure  (kPa 
gauge)  (psig)

Pressure drop across 
lead 
vessel  (kPa gauge)  
(psig)

Pressure drop across 
lag vessel  (kPa 
gauge)  (psig)

      f. Using a [flame ionization detector][_____], check organic vapor 
level readings of the vapor stream at the following locations:
      

Inlet of Vapor Stream 
Treatment System

ppmV as [isobutylene][_____]

Between Lead and Lag Vessels ppmV as [isobutylene] 
[_____]

Outlet of Vapor Stream 
Treatment System

ppmV as [isobutylene] 
[_____]

  2.  Unusual vibration, noise, etc.

  ___________________________________________________________________________

  3.  Certification:  We the undersigned have witnessed the above functional 
performance tests and certify that the item tested has met the performance 
requirements in this section of the specifications.

                                                       Signature and Date

Contractor's Chief Quality Control Representative
                                                _____________________________

Contractor's Mechanical Representative          _____________________________

Contractor's Electrical Representative          _____________________________

Contractor's Testing, Adjusting and Balancing Representative
                                                _____________________________

Contractor's Controls Representative            _____________________________

Contracting Officer's Representative            _____________________________

Using Agency's Representative                   _____________________________
        -- End of Section --
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