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SECTION 02 01 50

OPERATI ON, MAI NTENANCE, AND PROCESS MONI TORI NG FOR SO L VAPOR EXTRACTI ON
(SVE) SYSTEMS
05/ 10

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: This gui de specification covers the
requirenents for operation, nmaintenance, and process
nmoni toring for soil vapor extraction (SVE) systens.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

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

Conment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Citeria Change Request (CCR)

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

PART 1 GENERAL

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: This gui de specification covers the initial
peri od of operations (usually a 12 nonth period
foll owi ng conpl eti on of construction, conmi ssioning
and denonstration), or periods of operation beyond
the initial period. Requirenments for start-up and
prove-out of SVE systens are covered by Section

02 62 16 COWM SSI ONI NG AND DEMONSTRATI ON FOR SO L
VAPOR EXTRACTI ON ( SVE) SYSTEMS

Oper ations, Maintenance and Process Mnitoring
covers requirenents to be followed by the operations
staff to ensure proper operation of the SVE system
equi pnent (e.g., nonitoring vacuum |l evels and air
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flow rates, vapor stream nonitoring, and perfornng
preventative maintenance). The operations and

mai nt enance manual shoul d be conpl eted during the
initial period of operation (see paragraph

Assi stance in Preparation of O & M Manual s).

Addi tional guidance on design and operation of SVE
systenms can be found in EM 1110-1-4001, Soil Vapor
Extraction and Bioventing, Nov 1995.

The follow ng information should be shown on the
proj ect draw ngs:

a. Individual site plans of each area of

contam nation with site features such as buil dings,
roads, utilities, trees, surface covers, |ocations
of extraction wells, vadose zone pressure nonitoring
poi nts, and groundwater nonitoring wells. Depths of
screened intervals for wells should al so be shown in
cross-section.

b. Process flow diagram of above-ground process
equi pnent and, piping diagrans showi ng the | ocations
of devices for nonitoring pressure, tenperature,
flow Locations of sanpling ports and val ves should
al so be shown.

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

1.1

MEASUREMENT AND PAYMENT

EE R R R S I R I R I I R R S R R R R R R S R R I R I R R R R S R R R

NOTE: |If there is a separate Measurenent and
Paynent Section, edited versions of these paragraphs
shoul d be inserted in that section. Coordinate
requi renents of these paragraphs with the bidding
schedul e. The bid schedul e should include separate
unit price items for |aboratory anal ysis of sanples
for chenmical data. Under the pricing structure
shown bel ow, costs for |aboratory anal ysis of

sanpl es for chem cal data are not covered by this
section; these costs are typically covered by
Section 01 35 45.00 10 CHEM CAL DATA QUALITY
CONTROL. Unit pricing should al so be considered for
repl acenent of granular activated carbon (GAC), if
GAC vapor streamtreatnent will be required

These paragraphs shoul d be coordinated with Sections
43 13 13.13 VAPOR PHASE ACTI VATED CARBON ADSORPTI ON
UNITS, 01 35 45.00 10 CHEM CAL DATA QUALITY CONTROL,
and 43 11 00 FANS/ BLONERS/ PUMPS; OFF- GAS.

The bid sheet should include separate, optiona
itens for tasks such as: training, pneumatic flow
nmeter testing, and conpletion testing.

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O

Measur enent shall be based on completion of contract requirenents.

wi | |

be at the respective contract prices in the bidding schedule.
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1.1.1 Unit Pricing

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Incentives for the Contractor to conplete
renedial action in a tinely nmanner should be

i ncorporated into the pricing structure, if
possible. Unit pricing alternatives for paynent
i nclude: hours of operation, volunme of air
extracted, and mass of contani nants renoved.

Al t hough pricing by mass of contam nants renoved
creates incentive, nass of contam nants renoved is
more difficult to accurately nmeasure than tine or
air volumes. Also there is typically a high degree
of uncertainty in predicting mass renoval rates,
which will make it difficult for bidders to assign
reasonabl e prices when preparing bids.

Anot her perfornance based paynent option is to nake
peri odi c paynents to the Contractor based on the
degree of reduction in contaninant |evels. For
exanpl e, partial paynent to the Contractor is nade
based on the percentage reduction in contam nant

| evel s. However this type of paynent schene should
be used with caution, since renoval rates typically
decrease as contani nant |evels decrease; e.g., it
may take 3 tinmes as long to go from25 to 10 ng/ kg
as it takes to go from 100 to 25 ny/kg.

Lunp sum pricing, with perfornmance requirenents (see
par agraph Operation of the SVE Systen), is generally
recommended for Operations, Miintenance and Process
Monitoring. Under this pricing structure, the
Contractor receives periodic paynents (e.qg.

nmonthly) so long as performance requirenents are
being net. |If performance requirenents are not net,
then the Contracting Oficer may w t hhol d paynent
until the Contractor denonstrates that performance
requi renents are being net.

If it is expected that |arge vol unes of condensate
will be generated, and that treatment or offsite

di sposal will be required; then a separate paragraph
shoul d be added to cover treatnent and di sposal of
condensate. A unit pricing structure would be
appropriate to pay for treatnment or offsite di sposa
of condensat e.

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

Conpensation shall be a lunmp sumprice for Operation of the SVE System

Mai nt enance, and Process Mnitoring. [Costs for Contam nated Materi al

St orage and Di sposal shall also be included in this price.] [Costs for

repl acenent adsorption nedia for the vapor streamtreatnent systemis
covered under a separate paragraph and is not included in this price.]

Physi cal and chemi cal testing perforned in the field, and sanpling shall be
included in this price. Costs for laboratory analysis of samples is
covered in Section 01 35 45.00 10 CHEM CAL DATA QUALI TY CONTRCL and is not
included in this price.
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1.1.2 Trai ni ng

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: If it is expected that close out of the site
will be conpleted within the period of the contract,
then Training should be listed as an optional item

on the bid sheet.

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

Conpensation shall be a lunp sumprice for Training.

1.1.3 Di sposal and Repl acenent of Vapor Phase Activated Carbon

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: This paragraph should be deleted if any of
the followi ng conditions apply: vapor steam
treatment will not be required; the vapor stream
treatment system does not use activated carbon; or
paynment for activated carbon is covered under a
separate Section.

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

Conpensation for disposal of spent vapor phase activated carbon shall be by
the contract unit price schedule for each [ ] [kg pound], based on [the
dry weight of the spent activated carbon] [__ ]. Conpensation for

repl acenent of spent vapor phase activated carbon shall be by the contract
unit price schedule for each [__ ][ kg pound], based on [invoices fromthe
supplier of the replacenent activated carbon] [ ].

1.1.4 Pneurmatic Fl ow Meter Testing

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

NOTE: This paragraph should be deleted if pneunmatic
flow meter testing will not be required. |If this
paragraph is retained, the bid sheet should include
a separate, optional itemfor pneunatic flow neter
testing.

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

Conpensation for pneumatic flow nmeter testing shall be by the contract unit
price schedule on a per well basis. Physical and chemical testing
performed in the field, and sanpling shall be included in this price.

Costs for laboratory analysis of sanples is covered in Section

01 35 45.00 10 CHEM CAL DATA QUALITY CONTROL, and is not included in this
price.

1.1.5 Conpl etion Testing

EE R R R kR S I R R R I I O R R R R O S R R R I R I R I O R I R I

NOTE: Conpletion testing is defined as testing that
is performed deternmine if regulatory requirenents
have been net, so that the SVE system can be

per manent |y shut down.

Thi s paragraph shoul d be deleted if conpletion
testing will not be included in the contract. |If
this paragraph is retained, the bid sheet should
i nclude a separate, optional itemfor conpletion
testing.
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Conpensation shall be a lunmp sum price for Conpletion Testing. Physica

and chem cal testing perforned in the field, and sanpling shall be included
inthis price. Costs for |aboratory analysis of sanples is covered in
Section 01 35 45.00 10 CHEM CAL DATA QUALI TY CONTROL, and is not included
inthis price.

2 REFERENCES

EE R R R S I R R I R I R S R R R R O S R R R I R I R R S R R R R R O

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
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
t he i ssue dates.

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

speci ficati on when you choose to reconcile
references in the publish print process.

EE R R R S I R I R I I R R S R R R R R R S R R I R I R R R R S R R R

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASTM | NTERNATI ONAL (ASTM

ASTM D 4750 (1987; R 2001) Determ ning Subsurface
Liquid Levels in a Borehole or Mnitoring
Vel |l (Cbservation Well)
U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

40 CFR 302 Desi gnati on, Reportable Quantities, and
Noti fication

3  PRQJECT DESCRI PTI ON
3.1 Cheni cal Testing

Chemical sanpling and analysis required in this section shall be conducted
in accordance with SECTION 01 35 45.00 10 CHEM CAL DATA QUALI TY CONTRCL.

3.2 Assi stance in Preparing O & M Manual s

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: Traditionally, O & M manual s are prepared by
t he designers of the treatnent system e.g. under
Title Il services. The draft O & M manual shoul d be
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required after conpleting construction of the
treatment system Since unanticipated events often
occur during the period of operation (e.g., changes
in levels of contanminants), it is not unconmon for
operating procedures to deviate fromthe procedures
set out in the draft O & Mnmanual. The authors
shoul d seek input fromthe operators of the
treatment system during preparation of the final O &
M Manual .  The final O & M manual should be required
before the period of the operations contract expires.

The amount of tine required of the Contractor to
assist with preparation of the O & M Manual shoul d
be proportional to the scale and conplexity of the
SVE system

On sone projects (e.g., under TERC), it may be nore
expedi ent to have the Contractor prepare the O & M
Manual s. |If the Contractor will be tasked to
prepare the O & M Manual s, this paragraph shoul d be
rewitten, and subnmittal requirements for draft and
final O & M Manual s shoul d be added.

EE R R R S I R R I R I R S R R R R R S R R I R R R R R R R R O

Provi de assistance to the teamtasked to prepare the Draft and Final O & M
Manual s. Assistance shall include: [providing equipment manufacture's
l[iterature, as requested; 24 hours worth of denonstrating operation,

mai nt enance, and nonitoring protocols during facility tours; and 4 hours
worth of answering foll ow up questions] [

. 3.3 Sequenci ng and Schedul i ng

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: The initial period of operation should not
begin until the Contractor has fulfilled the

requi renents for conmi ssioning and denonstration of
the full-scal e SVE system

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

The first period of operation of the full-scale systemshall not be
initiated until after test and inspection reports in Section 02 62 16
COWM SSI ONI NG AND DEMONSTRATI ON FOR SO L VAPOR EXTRACTI ON ( SVE) SYSTEMS
have been subnitted and approved. Notify the Contracting Oficer not |ess
than [14] | ] cal endar days prior to initiating the first period of
operati on.

.4 SUBM TTALS

EE R R R kR S I R R R I I O R R R R O S R R R I R I R I O R I R I

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininumrequired for adequate quality control

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the subnittal itemis not
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conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) 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 Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

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

Specific testing procedures should be addressed in
the Sanpling and Analysis Plan required by Section
01 35 45.00 10 CHEM CAL DATA QUALITY CONTROL.

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

Government 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
CGovernment.] Submit the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 03 Product Data

Operation of the SVE Systen[; CG[; G [ 11, 1 ]

Mai ntenance[; C[; G [___

Process Monitoring[; C[; G [___ 1]

Contani nated Material Storage and Disposal[; G[; G [____ 1]

Conpl etion Testing[; CI[; G [
SD- 06 Test Reports

Laboratory Analysis Reports[; Cl[; G [___ 11
Conpl etion Testing Report[; CG[; G [

SD- 07 Certificates
Qperator Qualifications[; C[; G [___ 11
SD-10 Operation and Mai ntenance Data

Qperations Reports[; Cl[; G |

Qperations Log[; C[; G [___ 11
Mai ntenance Log[; C¢[; G [___ 11
Contract Conpletion Report[; CGI[; G [___ 11
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1.5 QUALI TY ASSURANCE

1.5.1 Permts and Li censes

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

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

i nclude those requirenents in these paragraphs. The
desi gner should also bear in mind that any SVE
system operated as part of site renedi 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, | RP, FUDS, or BRAC program projects.
Pernits that have al ready been acquired should be
attached to the specifications and referenced.

These paragraphs shoul d be coordinated with Sections
01 57 20.00 10 ENVI RONMENTAL PROTECTI ON and

43 13 13.13 VAPOR PHASE ACTI VATED CARBON ADSORPTI ON
UNITS (if used).

EE R R R S R I R I R R R R R R R R S I R R I R I R R R S R R R R

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

1.5.2 Ai r Em ssions

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

NOTE: An air pathway analysis should be perforned
during design to determine if air nonitoring will be
required. Quidance on air pathway anal yses is
provided in EP 1110-1-21 - Air Pathway Analysis for
t he Desi gn of Hazardous, Toxic, and Radi oactive
Waste (HTRW Renedi al Action Projects

Appropriate federal, state, and | ocal permts should
be identified in this paragraph, and site specific
pernmit requirenments should also be provided. For
projects where a permt is required, usually the
State agency will issue an air pollution contro
permt (or permit equivalent) that will specify

em ssions control requirenents. The follow ng
requirenent is an exanple froma State air pollution
control permt equivalent, "The nmaxi num em ssion
rate of total VOC shall not exceed 0.092 |bs/hr"

EE R R R kR S I R R R I I O R R R R O S R R R I R I R I O R I R I

Air em ssions shall be nonitored, controlled, and reported in accordance
with the following regulatory requirenents: [ ]. [The air pollution
control permt equivalent has been acquired and is shown in Appendi x

1.5.3 Noi se Contro

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: I n the equi prment specifications there should
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be a requirenent for the blower not to exceed a
specified noise level. This paragraph is intended
to ensure that the Contractor maintains noise
control throughout the period of operation, during
all site activities. Ensuring that noise levels are
adequately controlled is especially inportant for

proj ects near residential areas.
ER R IR I I R R R R R I I R R R R R I I I R R R R S I I R R R R I I I I R R R R I I R O I I I I R R R R R I I I

The SVE systemshall [neet state and | ocal noise pollution contro
regul ations.] [not exceed [ ] deci bels at any site boundary.]

1.5.4 Operator Qualifications

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: Sone states may al ready have |icensing or
certification requirenents for operators at sites
where an air pollution control permt is required
(e.g., on nost RCRA projects). |f the project does
not require an air pollution control permt (e.g.

on some CERCLA projects), then there are usually not
any state licensing requirenents for operators.

If renediation is not being perforned under CERCLA
authority (this includes both National Priority List
(NPL) and non-NPL sites under Defense Environnenta
Restoration Program (DERP), Installation Restoration
Program (I RP), Fornerly Used Defense Sites (FUDS),
or Base Real i gnnment and C osure (BRAC) prograns),
the operator nmust conply with applicable state or
local requirements for certification and training
for operation of the SVE system As sone states
have t hese requirenents and others do not, the

desi gner nust research the state or |oca

requi renents and include themin this paragraph

EE R R R S I R R R I R I O R R R S R I R S R R I R R R R R R R O

The chi ef operator shall have at least [2] [__ | ] years of experience in
operating air em ssions control equipnent, and at least [3] [___ ] years
of experience working on projects involving clean-up of CERCLA hazardous
subst ances, or RCRA hazardous wastes. Each nenber of the operations staff
shal | possess a [high school diploma or equivalent] [ ]. Submt
Qperator Qualifications not nore than [21] [__ ] cal endar days prior to
initiating the first period of operation. A period of not |ess than [14]
[ ] cal endar days shall be allowed in the schedul e for Governnent
review. Resunme of each nenber of the operations staff shall be provided
including a chronol ogy of education, state |licenses, and rel evant work
experi ence.

1.6 PRQIECT/ SI TE CONDI TI ONS

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: I nclude any pertinent information regarding
project/site conditions in this paragraph and on the
dr awi ngs.

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

Approxi mate | ocati ons of contam nated zones are shown on the draw ngs.
Chemnical analysis of contami nated nmaterial and soil gas testing [has not
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been performed] [has been performed and is shown in Appendix [
Boring |l ogs are shown [on the drawings] [in Appendix [__
water is approximately [_ ] meters feet bel ow ground surface. [A

pi |l ot-scal e SVE denonstrati on has been perfornmed and the report is shown in

Appendix [ 11.
PART 2 PRODUCTS

2.1 SPI LL RESPONSE MATERI ALS

Keep the follow ng spill response naterials on site: [containers,

adsor bents, shovels, and personal protective equipnment] [ 1. Spil
response materials shall be available at all tinmes in which hazardous

mat eri al s/ wastes are being handl ed or transported. Spill response
materials shall be conpatible with the type of materials being handl ed, and
shal |l |ocated [as shown on draw ngs] |

PART 3 EXECUTI ON

3.1 OPERATI ON OF THE SVE SYSTEM

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The length of the initial period of operation
shoul d be defined in the bid schedule, typically the
construction Contractor is required to operate the
treatment systemfor a period of about 12 nonths,
after conpletion of the prove-out period. Contracts
may al so be witten to include options for

addi ti onal periods of operation. The length of the
peri ods of operation should be based on the expected
time to conplete the renedial action. Use of
optional periods of operation nakes for a nore
flexible contract. Once clean-up goal s have been
reached, any renaining options for additiona

peri ods of operation would not be exercised.

EE R R R S I R R R I R I O R R R S R I R S R R I R R R R R R R O

Submit a plan for Operation of the SVE Systemnot nore than [30] [__ ]
cal endar days after notice to proceed. A period of not less than [30]
[ ] cal endar days shall be allowed in the schedule for Governnent
review. The plan shall include an outline of the Operations Reports. The

period of operation shall not be initiated until the follow ng plans have
been approved, and witten approval has been received fromthe Contracting
Oficer: Operation of SVE System Mintenance, Process Mbonitoring, and
Cont am nated Material Storage and Di sposal.

3.1.1 Peri od of Operation

perate the SVE systemfor a period of [365] [_ ] cal endar days. Tine
required to conpl ete conmm ssioning and denonstration shall not be included
in the period of operation.

3.1.2 Hours of Operation and Reliability

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: The reliability requirenment should all ow
enough downtime for the Contractor to perform
schedul ed mai nt enance.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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Unl ess otherwi se directed by the Contracting O ficer, the SVE system shal
remain in operation [24 hours per day, 7 days a week] [__ ]. Reliability
is the percent of tine that the systemis on, and mninumairflow rates are
bei ng mai ntained. The reliability of the systemshall be at |least [95
percent] [__ ] of the total hours available in each 28 cal endar day
period. Hours of operation and downtine shall be recorded in the
Qperations Log, at |east once every [14] [__ ] cal endar days. The
Qperations Log shall be kept at the facility, and available for inspection.

3.1.3 Qperational 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 fl ow
rates shown in Table 1, [except during off-cycle periods as designated in
Table 2] [ ].

TABLE 1 - Al RFLOW RATES

M NI MUM
VELL | DENTI FI CATI ON Al RFLOW RATE

[ 1 [ 1
TABLE 1 - Al RFLOW RATES

M NI MUM
VELL | DENTI FI CATI ON Al RFLOW RATE

[ 1] [ 1]

3.1. 4 Intermttent Operation of Wells

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: This paragraph should be del eted unless there
are wells that will be operated intermttently.

Peri odi ¢ shutdown of selected SVE wells can be used
to allowtine for subsurface VOC | evel s to rebound,
and to thereby maintain higher recovery rates from
active wells. The length of the shut down period is
site specific, and should be based on soil gas
nonitoring at the site. At sonme sites soil gas VOC
levels will increase very slowy after shutdown, and
a | onger shutdown period may be required.

The frequency of vapor stream nonitoring should be
i ncreased i medi ately after bringing SVE wells back
on line, in order to neasure the rebound spike.
Periodic rebound testing is a useful tool for
assessing the progress of SVE operations. See

par agr aph, Rebound Testi ng.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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Operation of designated wells shall be cycled in accordance with Table 2.

TABLE 2 - SCHEDULE FOR CYCLI CAL OPERATI ON OF WELLS

ON- CYCLE OFF- CYCLE
VELL | DENTI FI CATI ON PERI CD PERI CD

[ 1] [ 1] [ 1]
3.1.5 Adj ustments to Mode of Operation

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: After the system has been in continuous
operation for a few nonths (and vapor stream data
has been reviewed), strategies that nay hasten
conpl etion of the project (and reduce operating
costs) should be considered. Such strategies may
include: installing inperneable surface covers;

i ncreasing, decreasing or stopping air flow from
certain wells; and periodic cycling of designated
wells. In extrenely arid climtes, controlled
irrigation may inprove contam nant renoval rates.
Al so see paragraph, Pneumatic Flow Meter Testing.
Any changes nmay require that the contract be
nodi fi ed

Val ue Engi neering (VE) O auses are usually included
in contracts to provide incentive for the Contractor
to identify areas where savings can be realized. |If
there are clearly areas that show a strong potenti al
for substantial cost savings, then it nmay be
worthwhile to request that the Contractor subnit a
VE proposal to change the node of operation. The
Desi gn Team shoul d verify that a VE O ause is

i ncluded in the contract.

Renmedi al System Eval uati ons(RSE) of fer another way
to assess the performance of the system and to
determine if changes should be made to hasten

conpl etion of the project, and reduce operating
costs. A description of RSEs and RSE checklists can
be found at the following internet site:

http://ww. envi ronnent al . usace.arny.nil/library

/ gui de/ rsechk/rsechk. htm. RSEs are typically
performed after a treatnent system has been in
operation for at |east one year. |f RSE
recomendations will require costly nodifications to
the treatnent system equi pnent, and the period of
the Contract is nearly over, then it nay be best to
buil d these reconmendations into a future contract.
The Contractor tasked to nmake substantial changes to
the treatment system should be responsible for a

m ni mum peri od of operation after the changes have
been i npl enent ed.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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The Contractor shall receive witten approval fromthe Contracting officer
before inpl enenti ng any changes to the node of operation.

3.1.6 Operations Reports

Submit Reports as specified and schedul ed as follows: [weekly for the 15t

two weeks; every 4 weeks for the 3rd t hrough the 10'" week; and every 3
nont hs thereafter] [__ ]. A period of not less than [30] [__ ]

cal endar days shall be allowed in the schedule for Government review. For
the period covered by each Operations Report, the followi ng data shall be
provi ded: [hours of operation and hours of downtine; the anmount of tine
that each SVE well was in use; and the cunul ative total hours of operation]
[ ]. Results of Process Mnitoring shall be organi zed according to
category, and shown chronol ogically wthin each category. Meteorol ogica
and Subsurface Monitoring data, and Process Air Stream and Equi pnent

Moni toring data shall be included in each report. The foll ow ng graphs
shal | be provided with each Operations Report. For each SVE well, plots
of :  volume of air extracted versus tine, cunulative volune of air
extracted versus tine, concentration of [contam nants of concern] [__ ]
versus time, mass renoval rate of [contam nants of concern] [__
time, and cunul ati ve mass of [contam nants of concern] [ ] renoved
versus time. For the SVE systemas a whole, plots of: the concentration
of [contam nants of concern] [__ ] versus tine, mass renpval rate of
[contami nants of concern] [__ ] versus tine, and cunul ative mass of
[contam nants of concern] [__ ] removed versus tinme. The reports shal

be signed and dated by the Contractor's Quality Control representative. |If
warranted, the reports shall al so provide recommendati ons for changing
airflowrates fromindividual wells, and other proposed adjustnments to the
node of operation.

3.1.7 Qperations Log

Submit copies of operations |og sheets with each Operations Report for the
period covered by the Operations Report. The original |og sheets shall be
kept in notebooks organized in chronol ogi cal order, and shall be subnitted
with the Contract Conpletion Report not nore than [14] [ ] cal endar
days after conpleting work at the site.

3.2 PROCESS MONI TORI NG

EE R R R S I R R I R I R I O I R R R O S R R I R I I R S R R S R R R S O

NOTE: Periodically the nonitoring paraneters, and
the frequency of nonitoring should be re-eval uated
to determine if nonitoring requirements should be
changed. For nost projects, the frequency of

noni toring can be decreased as nore operational data
i s generated.

Labor costs and the accessibility of the site should
be factored into the nonitoring schedule. For
smal | -scal e SVE systens that are designed to operate
with mninmal operator attention, the frequency of
noni toring should be I ess than that of a

| arge-scal e, nore conplex SVE system
ER R IR I I R R R R I I I I R R R R I I I R R R R S I I R R R S S I I I R R R R I I I R O I I I R R R R I I I I

Eval uate the nonitoring schedule every [6 nonths] [ ]. Propose
recomended changes to the nonitoring schedule, if warranted. The
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Contractor shall receive witten approval fromthe Contracting officer

bef ore inpl enenting any changes to the monitoring schedule. Submt a plan
for Process Munitoring not nmore than [30] [__ ] cal endar days after
notice to proceed. A period of not less than [30] [__ ] cal endar days
shall be allowed in the schedule for Governnent review. The plan shal

i ncl ude physical and chenmical nonitoring requirenments, including test
paraneters, frequency of sanpling, nunber of sanples, and sanpling

| ocations; and | aboratory turn-around-time. Test methods, and ot her

sampl ing and anal ysis requirenments shall be covered by submttals specified
in Section 01 35 45.00 10 CHEM CAL DATA QUALI TY CONTROL.

2.1 Met eor ol ogi cal and Subsurface Monitoring

Per f orm net eor ol ogi cal and subsurface nmonitoring to assess the response of
the subsurface to the SVE system

.2.1.1 Met eor ol ogi cal Monitoring

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: Aut omated nonitoring equi pment can be used to
col l ect neteorol ogical data. Meteorological data
may al so be available froma nonitoring site in the
i Mmediate vicinity (e.g., an airport).

EE R R R S R I R I R R R R R R R R S I R R I R I R R R S R R R R

The foll owi ng data shall be recorded at |east once every [Mnday, Tuesday,
Wednesday, Thursday, and Friday] [__ ]: ambient tenperature, and daily
anount of precipitation. The baronetric pressure shall be recorded each
time that airflowrate nmonitoring is perforned

3.2.1.2 Vadose Zone Pressure Mnitoring

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Vadose zone pressure should be nonitored
periodically, and each tinme that changes are nade to
the air extraction rates, or to the configuration of
active extraction wells. Ideally, the site should
be equi pped with nested pressure nonitoring points,
pl aced at discrete depth intervals (corresponding to
t he depths of contanmi nated zones), and at severa

| ocations within the contaminated zones. It is also
important to nonitor fromlocations in the
cont ami nated zone that are nid-way between SVE
well's, and at relatively long distances from SVE

wel I's, since "stagnant zones" (or reduced airflow
rates) may occur at these |ocations.

Vadose zone pressure nonitoring should be perforned
as part of the assessnment of the zone of influence.
Determ nation of air velocity (or travel tinme),
rather than just vacuum |l evels, at vadose zone
noni toring points should be used to assess the zone
of influence. |If vadose zone nodeling will be
perfornmed, then data requirenents for the node

shoul d be consistent with the nonitoring procedures.
ER R IR I I 2 R R R R R I I I R R R R I I R R R R S S I R R R S S I R R R R I I R R S I R R R R R I I I

Vadose zone pressure nonitoring shall be perforned at |east once every [ 28]
[ ] cal endar days, and each tinme that changes are nmade to the
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configuration of active SVE wells. Monitoring shall be performed at the

followi ng locations: |

3.2.1.3

Groundwat er Level s

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

NOTE: G oundwater |evel nonitoring may be necessary
to determine if operation of the SVE systemresults
in upwelling of the water table, or if fluctuations
in the water table (not related to SVE operations)
are limting the effective depth of SVE. If

upwel ling is occurring, then soils that were
previously part of the | ower vadose zone nmay becone
saturated and thus will not be treated via operation
of the SVE system Upwelling is usually localized
around extraction wells (especially in porous
soils), but sone nonitoring nay be necessary to
determ ne the extent of upwelling. |If the
cont ami nated zones are well above the water table
then groundwater |evel nonitoring may not be
necessary.

Site-specific considerations should be incorporated
into the nmonitoring schedule. Water |evels nay be
i nfluenced by factors such as tidal cycles, and
seasonal punping fromirrigation wells.

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

Groundwat er | evels shall be neasured at |east once every [90] [

cal endar days at the following nonitoring wells: [ ].

neasurenent shall be performed in accordance with ASTM D 4750.
readi ngs shall be recorded to the nearest 3.0 nmr 0.01 foot. The part of

the measuring device that was wetted shal

measur enent .

3.2.1. 4

Pneurmatic Fl ow Meter Testing

Wat er | evel

WAt er

| eve

be decont am nated after each

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: This paragraph should be deleted if pneunmatic
flow nmeter testing will not be required. |If it has
not al ready been perforned, pneunatic flow neter
testing of the SVE wells should be considered.

| deal Iy, pneumatic flow neter testing should be
performed during design investigations. However,

i nformati on gai ned fromthese tests can be used as
part of a systematic plan to optim ze operation of
an SVE system

Pneumatic | ogging of SVE wells is anal ogous to
borehole flow neter testing of groundwater wells. A
probe accurately neasures the increnmental increases
inairflowas it noves up fromthe bottom of the
well while air is extracted fromthe well. A
sanpling port on the probe allows the determ nation
of the soil gas concentration in the well at the
depth of the probe. The sanpling data, coupled with
the flow data, allows a determ nation of the

contam nant nass input at different depths.
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Pneuratic | ogging data is useful for producing
vertical air perneability profiles, evaluating the
di stribution of contami nants, tailoring well
construction, and changi ng operating strategy.
Pneunatic | oggi ng data may al so be used to define
i nput val ues for vadose zone nodel i ng.

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

Pneurmatic flow neter testing shall be perforned at the followi ng SVE wells
[ ]. The followi ng parameters shall be continuously nonitored during
testing: J[airflowrate, vacuum probe depth, and total volatile

hydr ocar bons] [

3.2.2 Process Air Stream and Equi pment Monitoring

Process air stream and equi pnent nonitoring shall be performed as part of
the overall assessnent of the SVE system and to nonitor operation of SVE
system equi pnent .

3.2.2.1 Conbusti bl e Organi c Vapor Monitoring

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Sone SVE systens are designed to handl e vapor
stream contami nant | evels that are above the | ower
explosive linit. However, even if an

expl osi on-proof bl ower and notor are being used,
ignition of an organic-laden vapor streamis stil
possible (e.g., static electricity may build up

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

A flame ionization detector (FID) is usually
recomended for this type of nonitoring.

Conbusti ble gas indicators (Cd) can al so be used,
but only if oxygen levels are also being nonitored.
Conmbusti bl e gas indicators can produce fal se
readings if the level of oxygen in the sanple is

| ess than the mninumlevel of oxygen required for
the instrunment to function properly.

Site-specific action levels should be established
prior to initiating the first period of operation
Action |l evels should be based on the types of

vol atil e organi c conpounds present in the vadose
zone, and the specific nonitoring instrunent and
calibration gas being used. The action |evels may
require nodification as nore nonitoring data is
gener at ed.

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

After opening the valves to begin extracting air froman extracti on wel
that is being brought on-line for the first tinme, nonitoring shall be
initiated during the following time intervals: [0-1 nminute, 30-45 m nutes,

60-75 mnutes, and 120-135 minutes] [__ ]. In addition, monitoring shal
be perfornmed at least one tine daily during the first [__ ] [200 hours]
of operation of the SVE system and at least one tine daily until each

extraction well has been in continuous operation for a minimumof [ ]

SECTION 02 01 50 Page 18



[72 hours]. During each nonitoring event, [at |east 3 readings, separated
by 1 mnute increnents,] [__ ] shall be recorded. Monitoring shall be
performed at the following location: [in the conbined piping nmanifold
(upstreamfromthe inlet bleed line)] [ ]. If the [flanme ionization
detector] [__ ] indicates that the vapor stream has reached [5000 ppnV as
i sobutylene] [__ ], then the Contractor shall immediately make
adjustrents to decrease the | evel of organi c conpounds in the vapor

stream Such adjustments may include increasing and / or decreasing
airflow rates fromselected wells. The nonitoring and adjustnent procedure
shal | be repeated until the organic vapor |evel of the vapor stream has
been decreased to | ess than [5000 ppnV as isobutylene] [ ].

.2.2.2 Airflow Rate Mnitoring

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: To accurately determ ne volunetric airflow
rates the density of the air stream should be
calculated. Air density is dependent on relative
humi dity, tenperature and barometric pressure. The
Contractor's neasurenent of airflow rates should
periodi cally be independently verified by a NEEB or
AABC certified Testing, Adjusting, and Bal anci ng
speci al i st.

EE R R R S R I R I R R R R R R R R S I R R I R I R R R S R R R R

Pressures, tenperatures, and airflow rates shall be nonitored at the
followi ng locations at |east once every [14] [__ ] cal endar days: [in

pi ping fromeach individual SVE well being used; in the conbined piping
mani fol d (upstreamfromthe inlet bleed line); in the inlet bleed |line; and
at the discharge stack] [__ ]. Arflowrate nonitoring shall be in
accordance with manufacturer's instructions for the airflow nonitoring
devices. Record instrument readings, and provide, in each Operations
Report, any assuned val ues that were used to calculate airflow rates.
Measurenent of airflow rates shall be independently verified by a NEEB or
AABC certified Testing, Adjusting, and Bal ancing specialist at |east once
every [90] [__ ] cal endar days, 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 ancing specialist shall be attached to the
Qperations Report for the period when the airflow rate was verified.

.2.2.3 Ai r/ Water Separator and Condensate

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

NOTE: During cold weather, greater volunmes of
condensate may accunul ate than duri ng war m weat her
More frequent nonitoring nmay be necessary during
peri ods of cold weather.

EE R R R kR S I R R R I I O R R R R O S R R R I R I R I O R I R I

The vol ume of condensate in the air/water separator shall be recorded at

| east once every [14] [_ ] cal endar days. The volune of condensate
generated since the previous nmonitoring event and cunul ative total vol une
of condensate shall al so be recorded.

.2.2.4 Bl ower and Particulate Filter
The foll owi ng paraneters shall be recorded at | east once every [14] [__ ]

cal endar days: hour neter readings fromthe totalizing hour neter on the
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bl ower; pressures and tenperatures inmedi ately upstream fromthe bl ower and
i medi at el y downstream fromthe bl ower; and pressures i medi ately upstream
and downstreamfromthe inlet air filter.

. 2.3 Vapor Stream Contam nant Level Monitoring

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

NOTE: Real -tinme vapor nonitoring instrunments are
sensitive to the gasoline, or light fuel fraction
contam nants such as benzene, tol uene, ethyl
benzene, and xylene (BTEX). A photo-ionization
detector (PID) or flane-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 recomended over a PID because the vapor
streamis conmonly nmoist, and an FIDis |ess
sensitive to noisture

Vapor streamnmonitoring requirements 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 nonitoring requirenments in the early stages
of remedi al design. The nonitoring protocol shown
bel ow i s provided as an exanple only, and has no
regul atory basis.

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

Vapor stream contami nant | evel nonitoring shall be perfornmed within [2]
[ ] hours of airflowrate nonitoring to allow mass removal rates to be
determned. NMonitoring shall be performed in accordance with regul atory
requirenents.

.2.3.1 Field Analysis

Vapor stream nonitoring shall be perforned at |east once every [14] [
cal endar days. During each monitoring event, [at |east 3 readings,
separated by 2 mnute increnents,] [__ ] shall be recorded. Data
col l ected each nonitoring event shall include [flane ionization detector
readings] [ ] fromthe followi ng l|ocations: [each individual SVE wel
bei ng used; in the conbined piping manifold (upstreamfromthe inlet bleed
line); the inlet of the vapor streamtreatnent systen between the |ead and
| ag vapor streamtreatnment units; and fromthe di scharge stack] |

.2.3.2 Laboratory Analysis

Laboratory analysis of vapor stream sanples shall be perfornmed as follows:
[weekly for the first 2 weeks, every 4 weeks for week 3 through 11, and at

| east once every 90 cal endar days thereafter.] [__ ]. One air stream
sanpl e shall be collected for |aboratory analysis fromeach of the
following locations: [in the conbined piping nmanifold (upstreamfromthe
inlet bleed line); the inlet of the vapor streamtreatnent system and from

the discharge stack] [ ]. The sanple for l|aboratory analysis shall be
taken imediately after collecting the sanple for field analysis at each
sampl e port. Sanples shall be tested for the follow ng analytes: [__ ].
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3.2. 4 Vapor Stream Treat ment System

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: These paragraphs should be deleted if vapor
streamtreatnent will not be required. |If the vapor
streamtreat ment systeminvol ves a process other
than granul ar activated carbon adsorption, then

t hese paragraphs shoul d be revised accordingly.

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

Whenever soil vapor is being extracted, the vapor stream shall be
continuously routed through [2 adsorption vessels, configured in series,]
[ ] before being rel eased to the atnosphere.

3.2.4.1 Vapor Stream Heati ng

EE R R R S I R R R O I R R R R O S R R I R I R R R R R R R

NOTE: |If granular activated carbon is being used
for vapor streamtreatnent, then the relative

hum dity of the vapor stream should be Iess than 50%
before entering the carbon vessels. Adsorption
efficiency will be reduced, and carbon consunption
will increase as the relative hundity increases.
The heat generated by the blower can often be used
to decrease the relative hunidity of the vapor
stream A tenperature rise of about 20 degrees F is
usual ly sufficient to reduce the relative hunidity
of the vapor streamto about 50% |If the
tenperature and pressure of the vapor streamare
being nonitored at | ocations upstream and downstream
of the blower, then the change in relative humdity
across the blower can be cal cul at ed.

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

Before entering the | ead adsorption vessel, the vapor streamshall be
heated to at least [11.1 degrees C 20 degrees F] [__ ] higher than the
tenperature conmi ng out of the extraction wells.

3.2.4.2 Pressure and Tenperature

Pressures, and tenperatures of the vapor streamshall be nonitored at the
following locations at |east once every [14] [ ] cal endar days: [at
the inlet to the | ead adsorption vessel; between the |ead and | ag
adsorption vessels; and at the outlet of the |lag adsorption vessel] [

3.2.4.3 Change- Qut of Adsorption Vessels

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

NOTE: Site-specific action |evels should be
established prior to initiating the first period of
operation. Action |levels should be based on the
types of volatile organic conpounds present in the
vadose zone, and the specific nonitoring instrunment
and calibration gas being used. The action levels
may require nodification as nore nonitoring data is
gener at ed.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

Not nmore than [72] [__ ] hours after detection of breakthrough, the |ead
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3.

vessel shall be replaced by the | ag vessel and a fresh vessel shall be
placed in the lag position. Breakthrough is defined as follows: [when
field analysis indicates that contami nant |levels at the outlet of the |ead
vessel has reached the level that corresponds to the permtted naxi mum

em ssion rate, see paragraphs Field Analysis and Air Emissions] [ ].

The volunme of air that was treated fromthe time that the vessel was placed
in the upstreamposition until breakthrough was consistently determ ned
shal | be recorded as the breakthrough volume. Submit to the Contracting
Oficer a witten record of the field analysis data, and the breakthrough
vol une, not nore than [24] [__ ] hours after breakthrough was detected.

3 CONTAM NATED MATERI AL STORAGE AND DI SPOSAL

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: For SVE systens, the nost common type of
potentially-contam nated nedia that nmay require
collection and di sposal is condensate fromthe
air/water separator. However, the |level of volatile
contam nants in the condensate will be linmted by
the continuous flow of air through the piping. |If
significant volumes of condensate accunulate in the
air/water separator, periodic testing nay be
necessary to deternine storage and di sposa
requirenents.

If activated carbon is being used for vapor stream
treatment, then spent activated carbon will have to
be regenerated or sent to a disposal facility.

For RCRA sites, hazardous waste can be stored in a
drumor roll-off unit for up to 90 days without a
permt. For tenporary storage of nore than 90 days,
dual contai nnent of hazardous liquid and sone
hazardous solids is required. Containnment system
requi renents are described in 40 CFR 264. 175 -

Cont ai nnent .

Storage requirenents will depend on factors such as
whet her the contanminated material is deternmined to
be hazardous waste. |If there are site-specific

factors that dictate the need for dual containnent,
this paragraph should be revised accordingly.
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Met hods of contami nated material storage shall be in accordance with

regul atory requirements. |If nultiple storage units are required, each unit
shall be clearly |abeled with an identification nunber and a witten | og
shal |l be kept to track the source of contaminated material in each
tenmporary storage unit. Submit a plan for Contami nated Material Storage
and Di sposal not nore than [30] [__ ] cal endar days after notice to
proceed. A period of not less than [30] [__ ] cal endar days shall be

all owed in the schedule for Government review. The plan shall include
testing requirenments, including test paraneters, frequency of sanpling,
nunber of sanples, and sanpling | ocations; |aboratory turn-around-tine.
Test methods, and other sanpling and anal ysis requirenents shall be covered
by submittals specified in Section 01 35 45.00 10 CHEM CAL DATA QUALITY
CONTROL.
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3.3.1 Li quid Storage

Liquid collected shall be tenporarily stored in [220 L 55 gallon barrels] [
[2000] [__ ] L[500] [ ] gallon tanks]. Liquid storage containers
shal | have no | eaks and shall be | ocated [as shown on the drawings] [__ ].

3.3.2 Sanpl i ng Liquid

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: The frequency of testing should be based on
the rate of liquid generation, the size of the
storage containers, and regul atory requirenents.

O fsite disposal nay require additional testing and
anal ysis prior to disposal. NPDES requirenments must
be considered for onsite disposal of |iquids.
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Liquid collected shall be sanpled at a frequency of at |east once every

[2,000] [__ ] L[500] [ ] gallons of liquid collected. Sanples shal
be tested for the followi ng analytes: [__ ].

a. Chenical Paraneter: [__ 1.

b. Regulatory Limt: [ 1.

Liquid with contam nant | evels that exceed regulatory limts shall be
treated [offsite. Analyses for contanminated liquid to be taken to an
offsite treatnment facility shall conformto local, state, and federa
criteria as well as to the requirenents of the treatnent facility.
Docurent ation of all anal yses perforned shall be furnished to the
Contracting Oficer. Additional sanpling and analysis required by the
receiving off-site treatnment, storage or disposal (TSD) facility shall be
the responsibility of the Contractor] [onsite. Treatment shall be in
accordance with Section [ 11.

3.3.3 Spills
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NOTE: Regarding pre-established spill reporting
procedures, the designer should consult CEMP-RT
menor andum of 20 July 1995, Subject: Spill Reporting
Procedures for USACE Personnel I|nvolved in HTRW

Proj ects.
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In the event of a spill or release of a hazardous substance (as desi gnated
in 40 CFR 302), pollutant, contam nant, or oil (as governed by the G|
Pol I ution Act (OPA), 33 U . S.C. 2701 et seq.), notify the Contracting

Oficer imediately. |If the spill exceeds the reporting threshold, follow
the pre-established procedures for imediate reporting to the Contracting
Oficer. |mediate containment actions shall be taken to mininize the
effect of any spill or leak. Cean-up shall be in accordance wth

applicable federal, state, and local regulations. Additional sanpling and

testing may be required to verify spills have been cl eaned up. Spil

clean-up and testing shall be done at no additional cost to the Governnent.
3.3.4 Di sposal Requirenents

O fsite disposal of contam nated material shall be in accordance with
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SECTI ON 02 81 00 TRANSPORTATI ON AND DI SPOSAL OF HAZARDOUS MATERI ALS.
3.4  CONTRACT COWVPLETI ON PERI OD
3.4.1 Trai ni ng
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NOTE: |f continued operation of the treatnent
systemw || be required after the contract expires,
then the outgoing Contractor should be required to
train the inconing Contractor. This paragraph
shoul d be coordinated with training prescribed in
Sections 43 11 00 FANS/ BLOAERS/ PUMPS; OFF- GAS and
43 13 13. 13 VAPOR PHASE ACTI VATED CARBON ADSCRPTI ON
UNI TS.
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Provide a m nimumof [32 hours] [__ ] of training to the incomng
Contractor prior to conpletion of the contract. Scheduling of training
shal | be subject to approval by the Contracting Oficer. Training shal
include: [famliarizing the incom ng Contractor with the O & M Manual ;
touring the treatnent facility; denobnstrating the use of each piece of

equi pnent; denonstrating the use all interlocks and system controls;
denmonstrating start-up and shut-down of system denpnstrating maintenance
procedures; denonstrating process nonitoring requirenments and sanpling
procedures during a schedul ed nonitoring event; providing witten inventory
and showi ng the locations of materials and spare parts that will be left
on-site; and answering questions] |

3.4.2 Contract Conpl eti on Report
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NOTE: In addition to progress photos, video tapes
have been used at sone sites to record site
activities.

EE R R R S I R R R I R I O R R R S R I R S R R I R R R R R R R O

Submit [ ] copies of Contract Conpletion Report not nore than [14]
[ ] cal endar days after conpleting work at the site. A period of not
less than [30] [__ ] cal endar days shall be allowed in the schedule for
CGovernment review. The report shall be |abeled with the contract nunber,
proj ect name, l|location, date, name of general Contractor, and the Corps of
Engi neers District Contracting for the work. The report shall include the
followi ng information as a mini mum

a. A cover letter signed by a [responsible Contractor representative]
[ Prof essi onal Engi neer registered in the State of | ] who is a
responsi bl e Contractor representative] certifying that all services

i nvol ved have been performed in accordance with the terns and
conditions of the contract specifications.

b. A narrative report including but not limted to the follow ng:

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

(2) nonitoring | ocations and net hods;

(3) dates of the last 3 nonitoring events; and
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c. Copies of the nmpbst recent test results and the final Operations
Report.

d. Copies of manifests.

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

3.5 COVPLETI ON TESTI NG
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NOTE: Thi s paragraph should be deleted if
conpletion testing will not be included in the
contract. There is often a great deal of
uncertainty regarding how I ong the treatnent system
will be required to operate. At sone sites,

conpl etion testing may not be appropriate unti

after the contract for construction and the initial
peri od of operation of the treatnment system has been
conpl eted. However, it may be advant ageous to

i nclude a separate, optional itemin the contract
for conpletion testing. |If it is not possible to
determine the conpletion testing requirenents when
this contract is being witten, then a contract
nodi fi cation may be required as soon as the

conpl etion testing requirenents have been detern ned.

Many mlitary facilities have base-w de sanpling and
anal ysis plans that have been approved by the
applicabl e regul atory agenci es. However these plans
may not specify the nunber of confirmation sanples
whi ch nmust be taken. The nunber of confirmation
sanpl es shoul d be based on the depth and area

extent of the contam nated zone and regul atory

requi renents. The follow ng reference provides

gui dance on the design of statistically based
sanpling intervals: EPA 230/02-89-042 - Methods of
Eval uation and Attai nnent of C eanup Standards.

Sonme of the sanples used for conpletion testing
shoul d be collected fromlocations that are m d-way
bet ween SVE wells, and near the perineter of the
area of concern, to deternine if SVE operations have
adequately renedi ated the contam nated zone. One or
nore |ines of evidence nay be required as part of
conpletion testing. The follow ng reference

i ncl udes gui dance for obtaining closure of SVE
operations: Evaluation of Mass Flux to and from
Groundwat er Using a Vertical Flux Mdel (VFLUX):
Application to the Soil Vapor Extraction C osure
Problem DiGulio, et al., Goundwater Mnitoring
and Renedi ation, Spring 1999, Vol. 19, No. 2.

Conmpl etion testing requirenments are site specific,
and nust be in accordance with regul atory
requirenents. Regulatory representatives should be
provi ded the opportunity to provide input on
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3

3.

conpletion testing requirenments during design. |If
attai nment of the original conpletion requirenments
is later determned to be technically inpractical
then regulatory input will be required to explore
the possibility of revising the conpletion testing
requi renents. The requirenments shown bel ow are
provi ded as exanples only, and have no regul atory
basi s.
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Conpletion testing is defined as testing to determ ne whet her continue, or
shut down, operation of the SVE system Provide witten notification to the
Contracting Officer not less than [14] [__ ] cal endar days prior to
performng conmpletion testing. The notification shall include: the type
of testing to be performed, the date and tine of testing, and the nanmes of
the Contractor's representatives who will be present. Submt a plan for
Conpl etion Testing not nore than [14] [__ ] cal endar days after
requested. A period of not less than [30] [__ ] cal endar days shall be
allowed in the schedul e for Government review. The plan shall address
testing requirements for determining if regulatory clean-up criteria have
been nmet, and for determining if the SVE system can be permanently shut
down. Test nethods, and other sanpling and anal ysis requirenents shall be
covered by submttals specified in Section 01 35 45.00 10 CHEM CAL DATA
QUALI TY CONTROL. Submit a Conpletion Testing Report not nore than [45]

[ ] cal endar days after finishing Conpletion Testing. A period of not
less than [30] [__ ] cal endar days shall be allowed in the schedule for
Covernment review. The report shall include narrative descriptions of each

type of testing that was performed, and scal ed drawi ngs showi ng: [type of
sanpl e; sanpling locations (and depths, if applicable); and sanple
identification nunbers] [__ ]. Results of testing shall be organized
according to category, and shown chronol ogically within each category. The
report shall be signed and dated by the Contractor's Quality Contro
representative.

.5.1 Soi | Boring Sanpling
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NOTE: This paragraph should be deleted if soi
boring sanpling will not be a required conponent of
conpletion testing. |Immunoassay field kits are
avai l abl e that are sensitive to light fue
fractions. EM 200-1-2, Appendix G provides
addi ti onal guidance on field analysis nethods. See
ASTM D 4700, Standard Guide for Soil Sanpling from
t he Vadose Zone, for additional information on
sanpl i ng net hods.
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Soi | boring sanples shall be collected fromthe follow ng | ocations and
depth intervals: [__ ]. Locations of sanples shall be recorded in the
field, and docurmented on the as-built drawi ngs. Soil boring sanpling shal
be perfornmed in accordance with Section 02 32 00 SUBSURFACE DRI LLI NG,
SAMPLI NG, AND TESTING. Sampl es shall be tested for the follow ng

anal ytes: [__ ].

5.2 Groundwat er Sanpl i ng
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NOTE: Thi s paragraph should be deleted if
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groundwater testing will not be a required conmponent
of completion testing. G oundwater nonitoring may
be necessary after the levels of volatile organics
in the vapor stream have dropped to asynptotic
levels. |If high levels of volatile organics are
present in groundwater, then VOCs from groundwat er
may be continually migrating into, and

re-contam nating, the vadose zone.

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

Groundwat er sanpling shall be perforned as part of an assessnment of the
mass transfer rate of volatile organic contam nants from groundwater to the
vadose zone. Sanpling shall be perfornmed at the follow ng nonitoring
wells: [ ]. Sanples shall be tested for the foll ow ng anal ytes:

.5.3 Rebound Testi ng
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NOTE: This paragraph should be deleted if rebound
(or equilibrium testing will not be a required
conponent of conpletion testing. |If the level of
contami nants represented by the "rebound spike" is

| ess than about ten times the level of the initial
cont ami nant | evel spike (fromwhen the system was
first started up), this may indicate that recovery
of volatiles has becone diffusion limted and that
continued operation of the SVE systemw || be of
limted value. However, it still nmay be possible to
i ncrease contam nant renoval rates through other
nmeans, see Anal ysis of Sel ected Enhancenents for
Soi | Vapor Extraction, EPA-542-R-97-007, Sept. 1997.

Periodic rebound testing is a useful tool for
assessing the progress of SVE operations. On sone
proj ects rebound testing is perfornmed on a regularly
schedul ed basis (e.g., every 4 nonths). Conparison
of the initial contaninant |evel spike to subsequent
rebound spi kes should play into the decision on

whet her to continue SVE operations.

The I ength of the shut down period is site specific,
and shoul d be based on soil gas nonitoring at the
site. At sone sites soil gas VOC levels wll

i ncrease very slowy after shutdown, and a | onger
shut down period nmay be required.
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After the level of contanminants in the vapor stream have reached asynptotic
| evel s, and witten approval has been received fromthe Contracting
Oficer, the SVE systemshall be shut down for a period of [28] [
cal endar days. After the SVE systemhas remained idle for the prescribed
time period, the systemshall be turned back on. Vapor stream nonitoring
shal | commence i medi ately after turning the SVE system back on. Vapor
stream nmoni toring shall be perfornmed [every 30 minutes for the first 4

hours, every hour for the 4th t hrough the 24th hour, and every 4 hours for

the 24N t hrough the 6ot N hour] [__ ]. During each nonitoring event, [at
| east 3 readings, separated by 2 minute increnments,] [__ ] shall be
recorded. Data collected each nonitoring event shall include [flane
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3.

ionization detector readings] [__ ] fromthe followi ng |ocations: [each
i ndi vi dual SVE well being used; and in the conbi ned pi ping nanifold
(upstreamfromthe inlet bleed line)] [__ ]. Submit Laboratory Analysis
Reports for the vapor stream contanmi nant as specified in the Submittals
paragraph. Results fromlaboratory analysis not nore than [40] [__ ]

cal endar days after collecting sanples. A period of not |ess than [30]
[ ] cal endar days shall be allowed in the schedul e for Governnent
review. A table conparing field data to the |aboratory data, for sanples
collected at the sane tinme and fromthe same sanpling port, shall be
provided with each set of |aboratory analysis results. The reports shal
be signed and dated by the Contractors Quality Control representative.

5.4 Soil Gas Mnitoring
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NOTE: This paragraph should be deleted if soil gas
nmonitoring will not be a required conponent of
conpletion testing. Use of passive soil gas
sanpling devices is generally not reconmended at SVE
sites; i.e., air should be withdrawmn fromthe vadose
zone to collect soil gas sanples. |If levels of
volatile organics in whole air sanples are bel ow
detection linits, they can be concentrated by
passi ng a known vol une of extracted soil gas through
an adsorption device. See ASTM D 5314, Standard
Quide for Soil Gas Munitoring in the Vadose Zone,

for additional information.
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Soil gas nonitoring shall be perfornmed by extracting air fromthe foll ow ng
soil vapor extraction wells and vadose zone nonitoring points: [__ ].
[In addition, a soil gas survey shall be perforned to collect sanples from
the following | ocations and depth intervals: [__ ].1 Soil gas sanpling
shal |l be performed by either collecting whole-air sanples, or by passing a
known vol une of extracted soil gas through an adsorption device. Sanples
shall be tested for the follow ng analytes: [__ ].

.6 MAI NTENANCE
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NOTE: Proper servicing of equipnent is especially
i mportant for equipnent that will remain onsite
after the contract expires. Mintenance oversight
for equi pnent that will be retained by the
Contractor may not be necessary.
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Mai nt enance of equi prent shall be performed in accordance with

manuf acture's reconmendations. Subnmit a preventative mai ntenance schedul e
for inspecting equipnment, and a schedul e for servicing of najor equi pnent
itens. Submt a plan for Miintenance of the SVE System not nore than [ 30]
[ ] cal endar days after notice to proceed. A period of not |ess than
_____ ] cal endar days shall be allowed in the schedul e for Governnent
review. Mintenance shall be perforned according to schedule, and in
response to nonitoring data. Mintenance |ogs shall be kept for each of
the following units of equipnment: [air/water separator, particul ate
filters, blower, nmotor, instrunmentation and control system and vapor
streamtreatment systen] | ]. Each tine one of these units is
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serviced, an entry shall be nmade in the maintenance |og. Mintenance | og
entries shall include: date, reason for servicing, description of service
performed, a list of the parts that were replaced, name of the service
organi zation and technician performng the nmai ntenance, and signature of
the Contractor's Quality Control Representative. The M ntenance Log shal
be kept at the facility, and available for inspection. Subnit nmaintenance
| og sheets attached to each Operations Report for the period covered by the
Operations Report. The original |og sheets shall be kept in notebooks
organi zed in chronol ogi cal order, and shall be submtted with the Contract
Conpl etion Report not nore than [14] | ] cal endar days after conpleting
work at the site.

-- End of Section --
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