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SECTI ON 02 62 16

COWM SSI ONl NG AND DEMONSTRATI ON FOR SO L VAPOR EXTRACTI ON ( SVE) SYSTEMS
02/10

NOTE: This gui de specification covers the
requi renents for conm ssioning and denonstration for
soi | vapor extraction (SVE) systens.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR).
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PART 1 GENERAL
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NOTE: Conmissioning is performed after construction
has been conpleted, and is an ordered process for
testing and start-up of SVE system equi pnent.

Duri ng conm ssioning, pre-com ssioning checklists
are conpleted, and functional performance tests are
performed to test individual components of the
system and subsystens. Denonstration serves as a
prove-out period. The purpose of the denobnstration
is to show that the SVE system as a whole, is ready
to be put into service.

Thi s gui de specification should be used in
conjunction with Section 02 01 50 OPERATI ON

MAI NTENANCE, AND PROCESS MONI TORI NG FOR SO L VAPOR
EXTRACTI ON SYSTEMS. For snall-scal e SVE projects,
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editing and conbining this section with Section

02 01 50 should be considered. Additional guidance
on start-up of SVE systems can be found in EM
1110-1-4001 SO L VAPOR EXTRACTI ON AND BI OVENTI NG

This gui de specification should be coordinated with
ot her sections that nay al so i ncl ude conm ssi oni ng
requi renents for SVE system conmponents, to avoid
unnecessary duplication of requirenents.

*kkkkk

kkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhkhkhkhkkkkx

1.1 MEASUREMENT AND PAYMENT
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NOTE: |If there is a separate Measurenent and
Payment Section, edited versions of these paragraphs
shoul d be inserted in that section. Coordinate

t hese paragraphs with the bidding schedul e.

Separate, lunp sumprices are generally recomrended
for Baseline Mnitoring, Comr ssioning, and
Denmonstration. However it is also recommended t hat
bi dders be required to provide unit cost anounts for
| aboratory testing for chemcal data. Unit costs
will provide a basis for negotiating for additional
tests, if determined that nore testing than was
originally anticipated is required.

It is recommended that the bid sheet be structured
so that a portion of the paynent (i.e., at |east 30
percent) for construction of the SVE system be

wi thhel d at least until the full-scale denmonstration
has been conmpleted. |If acceptance of the SVE system
is granted before the bugs are worked out, there nay
not be sufficient incentive for the Contractor to
finish fixing problens with the SVE system

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Measurement shall be based on conpletion of contract requirenents. Paynent
will be at the respective contract prices in the bidding schedul e.

1.1.1 Basel i ne Monitoring
Conpensation shall be a lunp sum price for Baseline Mnitoring. Physica
and chenical testing performed in the field, and sanmpling shall be included
inthis price. Cost for |aboratory analysis of sanples is not included in
this price.

1.1.2 Commissioning
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NOTE: Laboratory analysis of sanples is usually not
requi red during Conmi ssioning. Vapor stream

noni toring during comm ssioning typically involves
using a field instrunent, such as a flame ionization
detector (FID).
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Conpensation shall be a lunp sumprice for conpletion of Comm ssioning.
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Physi cal and chemical testing perforned in the field, and sanpling shall be
included in this price. Laboratory analysis of sanples will [be] [not be]
[ ] required during Conm ssioning.

1.1.3 Demonstration

NOTE: Vapor stream nonitoring during the full-scale
denonstration typically involves using a field
instrument, such as an FID, in conjunction with

| aboratory analysis of a linmted nunber of sanples.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Conpensation shall be a lunp sumprice for conpletion of Denonstration
Physi cal and chemical testing perforned in the field, and sanpling shall be
included in this price. Costs for laboratory analysis of sanples are not
included in this price.

1.2 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard's Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

U S. ENVI RONVENTAL PROTECTI ON AGENCY ( EPA)

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

1.3 GENERAL REQUI REMENTS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Conmi ssi oni ng and denonstration of the
full-scale SVE system shoul d be preceded by a

pil ot-scal e denonstration. The pilot-scale
denonstration (or field denonstration) is usually
the I ast step of the design investigation. Data
gai ned during the pilot-scal e denpnstration are
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1

critical to proper sizing of the bl ower and ot her
process equi pnent, and to proper l|ateral and
vertical placement of SVE wells. This section only
addr esses conmi ssi oni ng and denonstration for

full -scal e SVE systens.

The specifications for the treatnent system or for
conponents of the treatnment system shoul d include
requi renents for testing, adjusting and bal anci ng.
Bl owers, motors and air handling conponents of the
SVE system shoul d be tested in accordance with
Section 23 05 93 TESTI NG ADJUSTI NG AND BALANCI NG
OF HVAC SYSTEMS prior to comm ssioning. Although
Section 23 05 93 is oriented primarily toward HVAC
systems, the same testing, adjusting, and bal ancing
requi renents should be applied to conponents of the
SVE system

*% *% *% *% *% *% *% *% *% *% *% *% *%%

3.1 Cheni cal Testing

Chemi cal sanpling and analysis required in this section shall be conducted
in accordance with [ ].

. 3.2 Submi ttal Requirenents

Submittals shall be provided in both hard copy, and electronic files on
disc. Electronic files shall be compatible with the follow ng software
[ ]. If a part of a submttal is not available in electronic format,
include a note describing which itenms were not provided in electronic
format and expl aining why the itens could not be provided in electronic
format. Submit the follow ng:

a. A plan for Baseline Mnitoring at |east [60] [ ] cal endar days
before initiating Baseline Mnitoring. A period of not |ess than [30]
[ ] cal endar days shall be allowed in the schedule for Governnent
review. The plan shall include physical and chem cal nonitoring
requi renents, including test paraneters, frequency of sanpling, nunber
of sanples, and sanpling locations; and | aboratory turn-around-timne.
Test nethods, and other sanpling and anal ysis requirenents shall be
covered by submittals specified in | ]. The plan shall also
include the forns that will be used to record data in the field, and an
outline of the Baseline Mnitoring Report. A schedule for baseline

nonitoring, at least [14] [ ] calendar days prior to the start of
basel i ne nmonitoring. Baseline Mnitoring Report not nore than [35]
[ ] cal endar days after conpl eting baseline nonitoring.

b. List of team nmenbers who will represent the Contractor in the
pre-conmi ssi oni ng checks and functional performance tests, at |east

[14] [ ] cal endar days prior to the start of pre-comi ssioning
checks.

c. A plan for Conm ssioning at least [60] | ] cal endar days before
initiating Conm ssioning. A period of not less than [30] | ]
cal endar days shall be allowed in the schedule for Governnent review
The Conmi ssioning Plan shall include a Iist of Pre-Commi ssioning and
Functi onal Performance Tests. The plan shall also include the forns
that will be used to record data in the field. Include detailed

procedures for pre-conm ssioning checks and functional performance
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1

tests, at least [35] | ] cal endar days prior to the start of
pre-conmmi ssioning checks. A period of not less than [21] [ ]

cal endar days shall be allowed in the schedul e for Government review
A schedul e for pre-conmi ssioning checks and functional performance
tests, at least [14] | ] cal endar days prior to the start of
pre-conm ssi oni ng checks. The Comm ssioning Report not nore than [ 14]
[ ] cal endar days after conpleting conm ssioning. A period of not
less than [14] [ ] cal endar days shall be allowed in the schedule
for Government review Conpl eted pre-conmi ssioning checklists and
functional performance tests checklists (organized by system and by
subsystens) shall be submitted as one package. The results of failed
tests shall be included along with a description of the corrective
action taken.

d. A plan for Full-Scale Denpnstration at |east [60] [ ] cal endar days
before initiating the Full-Scale Denonstration. A period of not |ess
than [30] | ] cal endar days shall be allowed in the schedule for
Governnment review. The plan shall include physical and chem ca
noni toring requirenents, including test paraneters, frequency of
sanpl i ng, nunber of sanples, and sanpling |locations; and | aboratory
turn-around-tine. Test methods, and other sanpling and anal ysis
requi renents shall be covered by subnmittals specified in | ]. The
pl an shall also include the forns that will be used to record data in
the field, and an outline of the Full-Scal e Denponstrati on Report. A
Ful | - Scal e Denpnstration Report not nmore than [7] [ ] cal endar days
after conpletion of the Denonstration. Operations |og sheets attached
to the Full-Scale Denonstration Report. The |log shall be kept in
not ebooks organi zed i n chronol ogi cal order, and shall be subnitted with
the Full-Scal e Denpnstrati on Report not nore than [14] | ] cal endar
days after conpleting the Full-Scal e Denpnstration

e. Results fromlaboratory analysis not nore than [40] [ ] cal endar
days after collecting sanples. A period of not less than [30] | ]
cal endar days shall be allowed in the schedul e for Government review
A table conparing field data to the |aboratory data, for sanples
collected at the sane tinme and fromthe sanme sanpling port, shall be
provided with each set of laboratory analysis results. The reports
shal |l be signed and dated by the Contractor's Quality Control
representative.

3.3 Sequenci ng and Schedul i ng

The sequence of work shall be as follows: construction conpletion

conmi ssioning, and full-scale field denpbnstration. [Baseline nonitoring
shall be conpleted prior to initiating comm ssioning.] Conmissioning of
the full-scale systemshall not be initiated until after work required in
the follow ng Sections has been conpleted, and test requirenents in these
Sections have been substantially conpleted: [Sections 43 11 00

FANS/ BLOAERS/ PUMPS; OFF- GAS, 31 21 00 PIPING OFF-GAS, 23 05 93 TESTI NG
ADJUSTI NG, AND BALANCI NG OF HVAC SYSTEMS, and 43 13 13.13 VAPOR PHASE
ACTI VATED CARBON ADSORPTION UNITS] [__ 1.

4 SUBMITTALS

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.
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The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Use the "S" classification only in SD-11 C oseout
Submittals. The "S" following a submttal item

i ndi cates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

Governnment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 03 Product Data

Baseline Monitoring Plan; C[, | 1]
Conmi ssi oni ng Team

Conmi ssioning Plan; ¢, |
Ful | - Scal e Denpnstration Plan; C[, | 11
Pre- Commi ssi oni ng Tests; C[, [ 11

Basel i ne Monitoring Schedul e

Pr e- conmi ssi oni ng checks

SD-06 Test Reports
Basel i ne Monitoring Report

Conmi ssi oni ng Report
Ful | - Scal e Denpnstrati on Report
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Ful | - Scal e Denpnstration Log

L

aboratory Anal ysis Report

1.5 REGULATCRY REQUI REMENTS

1.5.1

Permts and Licenses

*kkkkkkkkkkkkkkk
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NOTE: It is inportant for the designer to becone
famliar with the appropriate state and | oca
requirenents to determne if there is a need to
obtain an operating permt for the systemand to

i nclude those requirenments in these paragraphs. The
desi gner should also bear in mind that any SVE
system operated as part of site remedi ati on under
CERCLA authority does not require federal, state or
| ocal permits. This includes all NPL and non- NPL
sites being renedi ated under CERCLA authority such
as DERP, I RP, FUDS, or BRAC program projects.
Pernmits that have al ready been acquired should be
attached to the specifications and referenced.

These paragraphs shoul d be coordinated with Sections
01 57 19 TEMPORARY ENVI RONMENTAL CONTROLS and

02 01 50 OPERATI ON, MAI NTENANCE, AND PROCESS

MONI TORI NG FOR SO L VAPOR EXTRACTI ON ( SVE) SYSTEMS

*kkk
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As required by regul ations, obtain federal, state, and |ocal pernits for
conmi ssi oni ng and denonstration of the SVE system [Pernits that have
al ready been acquired are attached to the specifications.]

1.5.2

Alr

Em ssi ons

*% *

*

*% *% *% *% *% *% *% *% *% *% *%%

NOTE: Federal, state, and local air quality

requi renents (as necessary during conm ssioning and
denonstration) should be identified in this
paragraph.

Thi s paragraph should be deleted if air em ssions
nonitoring will not be required during conm ssioning
and denonstration.

*kkkkkkkkk

*kkk

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhhhhhkhkkkkkkkkkk

Air em ssions shall be nonitored, controlled, and reported in accordance
with the following regulatory requirenents: [ ].

1.5.3

Noi se Control

*kkk
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NOTE: In the equi pment specifications there should
be a requirenment for the blower not to exceed a
specified noise level. This paragraph is intended
to ensure that the Contractor naintains noise
control during conmissioning and denonstration
Ensuring that noise levels are adequately controlled
is especially inportant for projects near

residential areas.
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The SVE system shall [neet state and | ocal noise pollution contro
regul ations.] [not exceed [ ] decibels at any site boundary.]

PART 2 PRODUCTS  (NOT APPL| CABLE)

PART 3 EXECUTI ON

3.

3.

1 BASELI NE MONI TORI NG

Baseline nonitoring shall not be initiated until after the Baseline

Moni toring Plan has been approved, and witten approval has been received
fromthe Contracting Officer. Notify the Contracting Oficer at |east [14]
[ ] cal endar days before starting baseline nonitoring.

1.1 Tenperature and Precipitation

Anbi ent tenperature readings shall be recorded at |east daily during
baseline nmonitoring. Tenperature readings shall also be recorded each tine
that barometric pressure readings are recorded. Tenperature readings shal
be recorded to the nearest 0.5 degree C 1.0 degree F. Precipitation shal
be neasured daily during baseline nonitoring activities. Precipitation
readi ngs shall be recorded to the nearest 2.0 nm 0.1 inch

.1.2 Baronetric Pressure and Vadose Zone Pressure

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: The subsurface response to changes in
baronmetric pressure shoul d be established during
baseline monitoring. At sites with [ow perneability
| ayers there may be a pressure differential between
t he atnosphere and the subsurface, or there may be a
| ag period before the subsurface equilibrates with

t he at nosphere.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Baronetric pressure readings shall be recorded 3 tinmes per day for 3
consecutive days at the following tinmes: [0800, 1200, and 1700 hours]
[ ]. To establish subsurface response to changes in baronetric
pressure, vadose zone pressures shall also be recorded within 15 m nutes of
the baronetric pressure readings at the following soil vapor extraction
wel | s and vadose zone nonitoring points: [ ]. Pressure readings shal
be recorded to the nearest 2.0 nmO0.1 inch of nercury.

1.3 Soil Gas Monitoring

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: This paragraph should be deleted if baseline
soi|l gas sanpling has already been perfornmed. In
addition to contami nants of concern, testing for the
foll owi ng paraneters should be considered: tota

vol ati |l e hydrocarbons, oxygen, carbon di oxi de, and
methane.

Use of passive soil gas sanpling devices is

generally not recommended at SVE sites; i.e., air
shoul d be withdrawn fromthe vadose zone to coll ect
soil gas samples. |If levels of volatile organics in
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whol e air sanples are bel ow detection limts, they
can be concentrated by passing a known vol une of
extracted soil gas through an adsorption devi ce.
See ASTM D5314, Standard CGuide for Soil Gas
Monitoring in the Vadose Zone, for additional
information.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Prior to start-up of the system soil gas nonitoring shall be perforned by
extracting air fromthe followi ng soil vapor extraction wells and vadose

zone nonitoring points: [ ]. [In addition, a soil gas survey shall be
performed to collect sanples fromthe followi ng |ocations and depth
intervals: [ ].] Soil gas sanpling shall be perforned by either

coll ecting whol e-air sanmples, or by passing a known vol une of extracted
soil gas through an adsorption device. Sanples shall be tested for the
foll owi ng anal ytes: [

.1.4 Groundwat er Level s

Water levels shall be recorded for each of the following wells: [__ ].
Water |evel nmeasurenents for all designated wells shall be conpleted in not
more than [72] [ ] hours, fromstart to finish. Water |eve

measur enent shall be perfornmed in accordance with EPA SESDPROC- 105- R2

Water |evel readings shall be recorded to the nearest 3.0 nm 0. 01 foot.

The part of the nmeasuring device that was wetted shall be decontan nated
after each nmeasurenent.

.1.5 Soi |l Boring Sanpling

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Thi s paragraph should be deleted if the soi
bori ng sanmpling has already been perforned. In
addition to contam nants of concern, testing for the
foll owi ng paraneters should be considered: percent
noi sture, and fraction organic carbon

| mmunoassay field kits are available that are
sensitive to light fuel fractions. EM 200-1-2,
Appendi x G provides additional guidance on field
anal ysi s nmet hods. See ASTM D4700, Standard Gui de
for Soil Sanpling fromthe Vadose Zone, for
additional information on sanpling nethods.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Soi | boring sanples shall be collected fromthe follow ng | ocations and

depth intervals: [__ ]. Soil boring sanmpling shall be perforned in
accordance with Section 02 32 00 SUBSURFACE DRI LLI NG SAMPLI NG AND
TESTING. Sanpl es shall be tested for the follow ng anal ytes: [__ ].

.1.6 Basel i ne Monitoring Report

Subnit a baseline nmonitoring report. A period of not less than [30]
[ ] cal endar days shall be allowed in the schedul e for Governnent
review. Results of Baseline Mnitoring shall be organized according to
category, and shown chronologically within each category. The report shal
i nclude nmonitoring locations (and depths, if applicable), and sanple
identification nunbers. Separate plan view maps shall al so be prepared,
showi ng nonitoring |ocations and depths, and the results of [soil gas

nmoni toring, groundwater |levels, and soil boring sanmpling] [__ ]. The
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report shall be signed and dated by the Contractor's Quality Control
representative.

3.2 COMMISSIONING

Conmi ssioning shall not be initiated until the Conm ssioning Plan has been
approved, and witten approval has been received by the Contracting
Oficer. Notify the Contracting Officer at least [14] [__ ] cal endar
days before starting conmi ssioning. Conbustible organic vapor nonitoring
shal | be performed during conmissioning in accordance wi th paragraph
Conbusti bl e Organi ¢ Vapor Monitoring.

3.2.1 Conmi ssi oni ng Team and Checklists

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: The "design Agent's Representative" will be a
menber of the design team i.e. fromthe AE or from
Engi neering Division. Were possible, the "Design
Agent's Representative" should be included as a
nmenber of the conmi ssioning teamfor the

pre-conmi ssioning checklists. The Design Agent's
Representative will participate in functiona
performance tests. The planning, progranm ng and
funding for the Design Agent's Representative,

whet her in-house or A-E personnel will be used, nust
be addressed no later than the Predesi gn Conference.

The nunber of team nenbers required to be present
during conm ssioning shoul d be based on the scale
and conplexity of the SVE system The disciplines
that need to be represented should be based on the
types of equi pnent incorporated into the SVE

system Commissioning of a relatively sinple system
will require fewer individuals.

The checklists provided are to be used as guides for
the preparation of project-specific checklists. An
appropriate checklist should be included for each
maj or conponent of the SVE system The designer
shoul d insert additional checklists for equi pment or
systens not included in this guide specification, or
nodi fy the checklists where necessary for

proj ect-specific requirenents.
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Desi gnate team nenbers to participate in the pre-comm ssioning checks and
the functional performance testing. In addition, the Governnent will be
represented by a representative of the Contracting O ficer, the Design
Agent's Representative, and the Using Agency. The team nenbers shall be as
follows:

Designation Function
Q Contractor's Chief Quality Control Representative
M Contractor's Mechani cal Representative
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Designation Function
E Contractor's Electrical Representative
T Contractor's Testing, Adjusting, and Bal anci ng Representative
C Contractor's Controls Representative
D Desi gn Agent's Representative
(0] Contracting Oficer's Representative
U Usi ng Agency's Representative

Each checkli st shown in Appendices A and B shall be conpleted by the
conmi ssi oning team Acceptance by each conm ssioni ng team nenber of each
pre-comm ssioni ng checklist itemshall be indicated by initials and date
unl ess an "X" is shown indicating that participation by that individual is
not required. Acceptance by each conmi ssioning team nmenber of each
functional performance test checklist shall be indicated by signature and
date.

.2.2 Tests

The pre-conmi ssioning checks and functional perfornmance tests shall be
performed in a nmanner that essentially duplicates the checking, testing,
and i nspection nmethods established in the related Sections. Were
checking, testing, and inspection nethods are not specified in other
Sections, nethods shall be established and docunented which will provide
the information required. Testing and verification required by this
section shall be performed during the Conmissioning phase. Requirements in
rel ated Sections are independent fromthe requirenents of this Section and
shal |l not be used to satisfy any of the requirenents specified in this
Section. Provide all materials, services, and | abor required to perform

t he pre-commi ssioni ng checks and functional performance tests. A

pre- comm ssi oni ng check or functional performance test shall be aborted if
any system deficiency prevents the successful conpletion of the test or if
any participating non-Governnment conmi ssioning team nenber of which
participation is specified is not present for the test. Reinburse the
Government for all costs associated with effort lost due to tests that are
aborted. These costs shall include salary, travel costs and per diem
(where applicable) for Governnment commi ssioning team nenbers.

a. Pre-conmm ssioning Tests: Pre-conm ssioning checks shall be perforned
for the itens indicated on the checklists in Appendix A Deficiencies
di scovered during these checks shall be corrected and re-tested in
accordance with the applicable contract requirenents.

b. Functional Performance Tests: Functional perfornmance tests shall be
done for the itens indicated on the checklists in Appendix B
Functional perfornmance tests shall begin only after al
pre-conm ssi oni ng checks have been successfully conpleted. Tests shal
prove all nodes of the sequences of operation, and shall verify al
other relevant contract requirenments. Tests shall begin w th equi pnent
or components and shall progress through subsystens to conplete
systens. Upon failure of any functional perfornmance test checkli st
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3.

3.

3.

3.

3.

item correct all deficiencies in accordance with the applicable
contract requirements. The checklist shall then be repeated until i
has been conpleted with no errors. Subnit a Conmi ssioning Report as
specified in the Submittal s paragraph

3 DEMONSTRATI ON OF FULL- SCALE SYSTEM

Denonstration of the full-scale systemshall not be initiated until afte
commi ssi oni ng has been successfully conpl eted, the Full-Scal e Denonstr at
Pl an has been approved, and witten approval has been received fromthe
Contracting Officer. Notify the Contracting Oficer at least [14] |
cal endar days before starting the denonstration, and shall provide a
schedul e of denonstration activities at least [7] | ] cal endar days
before starting the denonstration

3.1 Peri od of Denobnstration

The SVE system shall be continuously operated for a period of at |east
[120] [__ ] hours. Tinme required to conplete conm ssioning shall not
included in the period of denonstration

3.2 Hours of Qperation and Downti ne

Unl ess ot herwi se directed by the Contracting O ficer, operate the SVE
system [24] [ ] hours per day. Downtine of the SVE system shall not

exceed [6 hours during the 120 hour denonstration period] [__ 1. If
downt i ne exceeds [6 hours during the 120 hour denonstration period]
[ ], then the denonstration shall be re-started, until the continuou
operation requirenent is satisfied. Hours of operation and downtine sha
be recorded in the Denpnstration Log, at |east once every [24] [__ ]

hours. The Full-Scal e Denonstration Log shall be kept at the facility,
avai |l abl e for inspection.

3.3 Operational Airflow Rates
For the SVE systemto be considered in operation, the blower shall be on

and air shall be flowing fromthose wells designated in Table 1 at the f
rates shown in Table 1.

t

r
ion

be

S
Il

and

| ow

TABLE 1 - Al RFLOW RATES

VELL | DENTI FI CATI ON M NI MUM Al RFLOW RATE
L] L 1]
3.4 Process Mnitoring

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Monitoring requirenents for denonstration of
the SVE system should be sinilar to that for
operation of the full-scale system but usually with
a greater frequency of nonitoring.

kkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkkhkhkhkkkkkx *k%

otain witten approval fromthe Contracting officer before inplenenting
any changes to the Baseline Mnitoring Schedul e.
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3.3.4.1 Met eor ol ogi cal Monitoring
The followi ng data shall be recorded [daily] [__ ] during the full-scale
demonstration: [anbient tenperature, daily amount of precipitation, and
baronetric pressure] [ ].

3.3.4.2 Vadose Zone Pressure Mnitoring

Vadose zone pressure nonitoring shall be perfornmed at least [daily] [__ ]
during the full-scale denonstration. Mnitoring shall be perfornmed at the
fol |l owi ng vadose zone nonitoring points: [__ ].

3.3.5 Groundwat er Level s
G oundwater |evels shall be neasured on the [first and third] [__
of the full-scale denonstration, while the systemis in operation, at the
following monitoring wells: [ ].

3.3.6 Process Air Stream and Equi pnrent Monitoring
Process air stream and equi pnent nonitoring shall be performed as part of
the overall assessment of the SVE system and to nonitor operation of SVE
system equi pnent.

3.3.6.1 Conbusti bl e Organi c Vapor Mnitoring
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NOTE: Some SVE systens are designed to handl e vapor
stream contam nant |evels that are above the | ower
explosive limt. However, even if an

expl osi on- proof bl ower and notor are bei ng used,
ignition of an organic-rich vapor streamit is stil
possible (e.g., static electricity may build up

i nside piping that is not grounded, and a spark nay
be released). Conbustible organic vapor nonitoring
shoul d be perfornmed to reduce the risk of a fire or
expl osi on during operation of SVE systens.

A flane ionization detector (FID) is usually
reconmended for this type of nonitoring.
Conbustible gas indicators (CA) can al so be used,
but only if oxygen levels are al so being nonitored.
Conbusti bl e gas indicators can produce fal se
readings if the I evel of oxygen in the sanple is

| ess than the mininmumlevel of oxygen required for
the instrunent to function properly.

Site-specific action levels should be established
prior to conm ssioning. Action |levels should be
based on the types of volatile organic conpounds
present in the vadose zone, and the specific
nonitoring instrument and calibration gas being
used. The action levels may require nodification as
nore nonitoring data is generated.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

After opening the valves to begin extracting air fromeach extraction well
for the first tine, nonitoring shall be initiated during the followi ng tine
intervals: [0-1 minute, 30-45 minutes, 60-75 mnutes, 120-135 ni nutes]
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[ ]. In addition, nonitoring shall be perfornmed at | east once every
(8] [ ] hours during the full-scale denponstration. During each

moni toring event, [at |least 3 readings, separated by 1 minute increnents,]
[ ] shall be recorded. Monitoring shall be perforned at the follow ng
| ocation: [in the conbined piping manifold (upstreamfromthe inlet bleed
line)] [ ]. If the [flane ionization detector] [__ ] indicates that
the vapor stream has reached [ 5000 ppnV as isobutylene] [ ], then

i medi at el y make adj ustnents to decrease the organic vapor level. Such
adj ustnents may include increasing and/or decreasing airflow rates from
selected wells. The nmonitoring and adjustment procedure shall be repeated
until the organic vapor |evel of the vapor stream has been decreased to

| ess than [5000 ppnV as isobutylene] [ ].

.3.6.2 Airflow Rate Mnitoring
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NOTE: The Contractor's neasurement of airflow rates
shoul d be independently verified by a NEEB or AABC
certified Testing, Adjusting, and Bal anci ng

specialist.
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Pressures, tenperatures, and air flow rates shall be nonitored at the
following locations at least [daily] [ ] during the full-scale
denmonstration: [in piping fromeach individual SVE well being used; in the
combi ned pi ping manifold (upstreamfromthe inlet bleed line); in the inlet
bleed line; and at the discharge stack] [___ ]. Airflowrate nonitoring
shall be in accordance with manufacturer's instructions for the air flow
nmoni toring devices. Record instrunent readings, and provide, in the

Ful | - Scal e Denpnstration Report, any assuned val ues that were used to
determine airflow rates. Measurenent of airflow rates shall be

i ndependently verified by a NEEB or AABC certified Testing, Adjusting, and
Bal anci ng specialist during the first day of the full-scale denonstration,
and shall be performed in accordance with Section 23 05 93 TESTI NG
ADJUSTI NG, AND BALANCI NG OF HVAC SYSTEMS. A copy of the airflow rates
determ ned and signed by the NEEB or AABC certified Testing, Adjusting, and
Bal anci ng specialist shall be attached to the Full-Scal e Denonstration
Report.

.3.6.3 Ai r/ Wat er Separator and Condensate

The vol une of condensate in the air/water separator shall be recorded at
least [daily] [__ ] during the full-scale denonstration. The vol une of
condensat e generated since the previous nonitoring event and cumul ative
total volume of condensate shall al so be recorded

.3.6.4 Bl ower and Particulate Filter

The foll owi ng paraneters shall be recorded at |east once every [24] [___ ]
hours during the full-scale denonstration: hour meter readings fromthe
totalizing hour neter on the blower; pressures and tenperatures i mediately
upstream from the bl ower and i medi ately downstream from the bl ower; and
pressures i medi ately upstream and downstreamfromthe inlet air filter

3.3.7 Vapor Stream Contani nant Level Monitoring
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NOTE: Real -time vapor nonitoring instrunents are
sensitive to the gasoline, or light fuel fraction
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contam nants such as benzene, tol uene, ethyl

benzene, and xylene (BTEX). A photo-ionization
detector (PID) or flame-ionization detector (FID)
may be used to detect constituents normally found in
gasol i ne such as BTEX. For sone types of

contam nants (e.g., PCE and TCE), use of an FIDis
preferred over a PID. For SVE applications, an FID
is usually recommended over a PID because the vapor
streamis commonly noist, and an FIDis |ess
sensitive to noisture.

Vapor streamnmonitoring requirenents are site
specific, and nust be in accordance with regul atory
requi renents. Regulatory representatives should be
provi ded the opportunity to provide input on vapor
stream nmonitoring requirenments in the early stages
of renedi al design. The nonitoring protocol shown
bel ow i s provided as an exanple only, and has no
regul atory basis.

It is inmportant to performfrequent nonitoring
during the initial stage of the denonstration
Conparison of the initial contam nant |evel "spike"
to subsequent rebound spikes is one of the best
tool s avail able for assessing the progress of SVE
operations, and determi ning when to shut down the
SVE system On sone projects rebound testing is
performed on a regularly schedul ed basis (e.qg.
every 4 nonths) so that initial contam nant |evel
spi kes can be conpared to subsequent rebound

spi kes. See paragraph Rebound Testing, in Section
02 01 50 OPERATI QN, MAI NTENANCE, AND PROCESS

MONI TORI NG FOR SO L VAPOR EXTRACTI ON (SVE) SYSTEMS
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Vapor stream contam nant | evel nonitoring shall be perfornmed within [2]
[ ] hours of airflowrate nonitoring to allow mass renoval rates to be
determined. Monitoring shall be performed in accordance with regul atory
requirements.

.3.7.1 Fi el d Anal ysis of Vapor Stream Sanpl es

Vapor stream nonitoring shall be performed [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 |east once every 8 hours thereafter]
[ ]. During each nonitoring event, [at |east 3 readings, separated by
2 mnute increnments,] [__ ] shall be recorded. Data collected each

moni toring event shall include [FIDreadings] [ ] fromthe follow ng

| ocations: [each individual SVE well being used; in the conbined piping
mani fold (upstreamfromthe inlet bleed Iine); the inlet of the vapor
streamtreat nent systeny between the |lead and | ag vapor stream treat nment
units; and fromthe discharge stack] [

.3.7.2 Laboratory Analysis of Vapor Stream Sanpl es
Laboratory anal ysis of vapor stream sanples shall be performed on the
[first and last day] [__ | ] of the full-scale denpbnstration. One air

stream sanpl e shall be collected for |laboratory analysis fromeach of the
following locations: [in the conbined piping nanifold (upstreamfromthe
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inlet bleed line); the inlet of the vapor streamtreatnent system and from
the discharge stack] [__ ]. The sanple for l|aboratory analysis shall be
taken i mediately after collecting the sanple for field analysis at each
sampl e port. Sanples shall be tested for the foll owi ng anal ytes:

[ ]. Subnit the Laboratory Analysis Report as specified in the

Subnmi ttal s paragraph

.3.7.3 Ful | - Scal e Denpnstrati on Report

Submit a full-scale denonstration report. A period of not |ess than [14]
[ ] cal endar days shall be allowed in the schedul e for Governnent
review. The report shall include the followi ng data: [hours of operation
and hours of downtime; the anount of time that each SVE well was in use
and the cumul ative total hours of operation] [__ ]. Results of Process
Moni toring shall be organi zed according to category, and shown

chronol ogically within each category. Meteorological and Subsurface

Moni toring data, and Process Air Stream and Equi pment Monitoring data shal
be included in each report. The follow ng graphs shall be provided in the
Report. For each SVE well, plots of: volune of air extracted versus tineg,
cumul ative volume of air extracted versus time, concentration of

[contam nants of concern] [ ] versus tine, mass rempval rate of
[contami nants of concern] [__ ] versus tine, and cunul ative mass of
[contam nants of concern] [ ] renmoved versus tine. For the SVE system
as a whole, plots of: the concentration of [contam nants of concern]
[ ] versus tine, mass renoval rate of [contam nants of concern] [__ ]
versus time, and cunul ative mass of [contam nants of concern] [__ ]
renoved versus tine. The reports shall be signed and dated by the
Contractor's Quality Control representative. |If warranted, the reports
shal | al so provide recommendati ons for changing airflow rates from

i ndi vidual wells, and other proposed adjustnents to the node of operation
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APPENDI X A

PRE- COMM SSI ONI NG CHECKLI STS

Pr e- commi ssi oni ng checklist - Piping

For SVE System Pi pi ng

Checklist Item Q |[M |E
Installation

Pi pi ng conpl ete. X
Pi pi ng flushed / cl eaned. X
Leak testing conplete (except for joints that have to be X

tested while the blower is operating).

Val ves installed as required. X

Heat tracing installed as required. X

Pi pi ng i nsul ated as required.

Ther nonet ers, gauges, sanpling ports, and nonitoring ports X
installed as required.

Verify operation of valves. X
Fl exi bl e connectors installed as required. X
Verify that piping has been | abeled and valves identified as X
required.

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

As-bui lt shop draw ngs submtted. X

Testing, Adjusting, and Bal anci ng ( TAB)

Monitoring ports and airflow nonitoring devices installed X
and properly positioned.

Pr e-comm ssi oni ng checklist - Air / Water Separator

For Air / Water Separator Unit: [__ ]

Checklist Item Q |M |E
Installation

Leak testing conplete. X
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Pr e-comm ssi oni ng checklist - Air / Water Separator

For Air / Water Separator Unit: [__ ]

Checklist Item Q |M |E
Val ves installed as required. X
Verify operation of valves. X
Verify that piping has been | abeled and valves identified as X
required.

Condensat e drai nage i s unobstructed. (Verify by draining X
water fromcollection vessel of air / water separator).

Pr e- commi ssi oni ng checklist - Bl ower

For Blower Unit: [__ ]

Checklist Item Q |M |E
Installation

Vibration isolation devices installed [and freed to fl oat X

wi th adequate novenent and seismc restraint] as specified.

Casi ng undaneged. X
Si | encers undamaged X
Proper belt tension, if belt driven. X
Protective covers over rotating equi pnent. X
Manuf acturer's requi red mai ntenance cl earance provi ded. X
Spare inlet air filters present on-site. X
Pressure/ tenperature gauges install ed. X
Verify proper installation of air cooling equipnment, for X

cool ing bl ower exhaust, if used.

Verify that special tools and spare parts are present on X
site.
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Pr e- commi ssi oni ng checklist - Bl ower

For Blower Unit: [___ ]
Checklist Item Q
Electrical

Power available to unit disconnect.

Power available to unit control panel.

Control systeminterlocks functional.

Mot or and bl ower rotation checked.

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

Groundi ng properly installed.

Controls

Control valves/actuators properly install ed.

Control val ves/actuators operable.

Control interlocks properly installed.

Control interlocks operable.

Testing, Adjusting, and Bal anci ng ( TAB)

Construction filters renmoved and repl aced.

Pressure/ tenperature gauges install ed.
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Pr e- commi ssi oni ng checklist - SVE System Control s

For SVE System [__ ]

Checklist Item Q |M |E |T
Installation

As-bui lt shop draw ngs submtted. X | X
Layout of control panel matches draw ngs. X | X
Conponents properly |abeled (on inside and outside of panel). X | X
Control conponents piped and/or wired to each | abel ed X
termnal strip.

Control wiring and tubing | abeled at all term nations, X
splices, and junctions.

Shi el ded wiring used on el ectronic sensors. X
Mai n Power

Power avail able to panel. X

Pr e-commi ssi oni ng checklist - Vapor Stream Treat ment System

For Vapor Stream Treatnment System [__ ]

Checklist Item Q|M |E |T
Installation

Pi pi ng conpl ete. X
As-bui lt shop draw ngs submtted. X
Leak testing conplete. X
Val ves installed as required. X

Pi pi ng i nsul ated as required. X
Ther nonet ers, gauges, sanpling ports, and nonitoring ports X
install ed as required.
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Pr e- commi ssi oni ng checklist - Vapor Stream Treat ment System

For Vapor Stream Treatment System [__ ]

Checklist Item

Verify operation of valves.

Fl exi bl e connectors installed as
required.

Verify that piping has been | abel ed and valves identified
as required.

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

Spare vessel on-site, if required.

Verify status of air pollution control permt, if required.

Pr e- conmmi ssi oni ng checklist - Ancillary Equi prent

For SVE System [__ ]

Checklist Item

Installation

Field nonitoring instrunents calibrated.

Lighting installed and functional.
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APPENDI X B

FUNCTI ONAL PERFORVANCE TESTS CHECKLI STS
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Functional Performance Test Checklist - Piping
For SVE System Pi pi ng

1. Functional Performance Test: Contractor shall verify operation SVE
system pi ping in accordance with specification. The follow ng shall be
verified while the blower is operating:

a. Check vacuum response at each SVE wel | head before and after valving
on each well.

b. Wth the valves to all SVE wells in the open positions, gradually
nodul ate the inlet bleed valve fromfully open position, adjusting toward the
fully cl osed position.

c. As wells are valved on, |eak-test joints not previously tested.
Al so | eak-test accessible portions of SVE wells and pressure nonitoring
points. Note the locations of any |eaks.

2. If piping systemincludes drainage points, check for water at drainage
points at the end of each day during comm ssioning.

3. I ndependent neasurenent of air flowrates (fromeach extraction well,
and total extraction airflow rate) by Contractor and TAB specialist. Results
differ by no nore than 10 percent.

4. Verify operation of heat tracing.

5. Certification: W the undersigned have w tnessed the above functiona
performance tests and certify that the itemtested has net the performance
requi renments in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contracting Oficer's Representative

Usi ng Agency's Representative

Functi onal Perfornmance Test Checklist - Air / Water Separator
For Unit: [ ]
1. Start bl ower.

a. Check inlet and outlet connections for any signs of |eaks. Note the
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Functi onal Performance Test Checklist - Air / Water Separator

For Unit: [ ]
| ocations of any | eaks.

b. Check pressure drop across air / water separator

Inlet pressure kPa gauge psig

Qutl et 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 MANUFATURER S RANGE ACTUAL

Airflow Rate (L/s)
(CFM)

Inlet pressure (kPa
gauge) (PSI G

Qutl et pressure (kPa
gauge) (PSIQ

2. Turn bl ower off.

a. Check operation of drain valve for condensate hol di ng vessel

b. Check setting of high Ievel alarmin condensate hol di ng 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

hol di ng vessel while the blower is operating.

3. Unusual vibration, noise, etc.

4. Certification: W the undersigned have wi tnessed the above functiona
performance tests and certify that the itemtested has net the performance
requirenents in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative
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Contractor's Controls Representative

Contracting Oficer's Representative

Usi ng Agency's Representative
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Functi onal Perfornmance Test Checklist - Bl ower

For Blower Unit: | ]

1. Functional Performance Test: Contractor shall verify operation of
bl ower in accordance with specification. The follow ng shall be verified
after the bl ower has been operating for a mninum period of [30] [ ]
minutes:

a. Record current draw from bl ower, and vol tage.

Anper age
Vol t age

b. Record blower air flowrate and air tenperatures.

Air flowrate L/s cfm
Inlet air tenperature degrees C F
Qutlet air temperature degrees C F

c. Record blower fan speed. rpm

d. Check noise |evel. _ [decibels at 1 meter][___ 1]
e. Verify operation of variable speed (if equipped).
f. Verify setting of vacuumrelief valve

g. Verify setting of pressure relief valve

h. Verify setting of high-tenperature shutdown. o
2. Plot test readings of pressure and airflow rate on bl ower curve,

conpare results to manufacture's specifications, and submt testing,
adj usting, balancing (TAB) report. TAB results within acceptable ranges.

3. Unusual vibration, noise, etc.

4. Certification: W the undersigned have w tnessed the above functiona
performance tests and certify that the itemtested has net the performance
requirenents in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative
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Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contracting Oficer's Representative

Usi ng Agency's Representative
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Functional Performance Test Checklist - SVE System Controls
For Control Unit: [ ]

1. Functional Performance Test: Contractor shall verify operation of SVE
controls in accordance with specification. The follow ng tests shall be
performed:

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

b. Verify sensor/controller conbination by nmanually measuring the
controll ed medium Take readi ngs fromcontrol panel display and conpare
readi ngs taken nmanually. Record all readings.

Sensor

Manual neasurenment

Panel reading val ue

c. Verify that interlocks function in accordance with specifications.
d. Verify interlock with other SVE controls.

2. Verify that operation of control systemconfornms to that specified in
t he sequence of operation.

3. Certification: W the undersigned have w tnessed the above functiona
performance tests and certify that the itemtested has nmet the performance
requirenents in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contractor's Oficer's Representative

Usi ng Agency's Representative
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Functi onal Performance Test Checklist - Vapor Stream Treatnent System
For Vapor Stream Treatnent Unit: [ ]
1. Functional Performance Test: Contractor shall verify operation of the

Vapor Stream Treatnment Systemin accordance with specification. The
following shall be verified while the systemis operating:

a. Check inlet and outlet connections for any signs of |eaks. Note
the Il ocations of any |eaks.

b. Check airflowrates at inlet and outlet of vapor streamtreatnent
system:

Inlet Airflow Rate L/s cfm

Qutlet Airflow Rate L/s cfm

c. Check tenperature and pressure across [l ead treatnment vessel]

| |Z

Inlet pressure kPa gauge psig
Qutl et pressure kPa gauge psig
Inlet tenperature degrees C F
Qutl et tenperature degrees C F

d. Check tenperature and pressure across [lag treatnment vessel]

| |Z

Inlet pressure kPa gauge psig
Qutl et pressure kPa gauge psig
Inlet tenperature degrees C F
Qutl et tenperature degrees C F

e. Conpare vapor streamtenperatures, pressures and airflow rates, to
contract specifications, and manufacturer's performance specifications.

CONTRACT MANUFACTURER S RANGE ACTUAL

Inlet airflowrate
(L/s) (CFM

Inlet tenperature
(degrees C F)
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CONTRACT

MANUFACTURER S RANGE

ACTUAL

I nl et pressure (kPa
gauge) (psig)

Qutlet airflowrate
(L/'s) (CFM

Qutl et tenperature
(degrees C F)

Qutl et pressure (kPa
gauge) (psig)

Pressure drop across
| ead vessel (kPa

gauge) (psig)

Pressure drop across
| ag yessel (kPa gauge)
(psig)

f. Using a [flanme ionization detector]

[ 1, check organic vapor

| evel readings of the vapor streamat the follow ng |ocations:

Inlet of Vapor Stream
Treat ment System

ppmV as [isobutyl ene]

[

]

Bet ween Lead and Lag Vessels

ppmV as [isobutyl ene]

[

]

Qutl et of Vapor Stream

ppmV as [isobutyl ene]

[

]

Treat ment System

2. Unusual vibration, noise, etc.

3. Certification: W the undersigned have w tnessed the above functiona
performance tests and certify that the itemtested has net the performance
requi renments in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contracting Oficer's Representative

Usi ng Agency's Representative

-- End of Section --
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