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Re:  U.S. DOE Mound Plant, Miamisburg, Ohio
Five-Year Review Report

Dear Mr. Provencher:
~ The U. S. Environmental Protection Agency (U. S. EPA) has reviewed the Five-Year Review
- Report dated September 27, 2001, developed by the United States Department of Energy for the

subject site and concurs with the protectiveness statement. The report is hereby approved.

U. S.EPA appreciates the efforts of Ms. Sue Smiley and Mr. Mark Spivey, of your staff in
conducting this review. Please feel free to contact me if you have any questions.
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Superfund Division
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Department of Energy

Ohio Field Office
Miamisburg Environmental Management Project
P.O. Box 66
Miamisburg, Ohio 45343-0066

SEF 27 agy

Mr. William E. Muno, Director MB-0564-01
US Environmental Protection Agency

Superfund Division (SRF -J}

77 W. Jackson Blvd.

Chicago, IL 60604

Dear Mr, Muno:

Enclosed please find the “CERCLA Five-Year Report for the Operable Unit 1 Remedy at the U S,

Department of Energy Miamisburg Environmental Management Project,” dated September 27,
2001.

If you have any questions on the enclosed report, please contact M. Sue Smiley of my staff at
(937) 865-3984.

SProvescher

Director
Enclosure

cc w/enclosure:

Brian Nickel, Ohio EPA
Timothy Fischer, USEPA

P. Sandy Baker, BWXTO
Robert Rothman, DOE-MEMP
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Executive Summary

The extraction and monitoring wells for the Operable Unit 1 (OU-1) remediation
project were installed in 1996, and the installation. of the air stripper and

l. Introduction

This review was conducted following CERCLA section 121(c), National
Contingency Plan (NCP) section 300.430(f)(4)(ii), and OSWER Directive
9355.7-03B-P, Comprehensive Five-Year Review Guidance. The U.S.
Department of Energy (DOE) Miamisburg Environmental Management Project
(MEMP) conducted the review in accordance with the signed Federal Facility

Agreement with the Ohio EPA and the U.S. EPA. This is the first review

NO unacceptable exposures to residual contamination remaining at the site
occur. Al supporting documentation relied on in selecting the remedy for this
site is contained in the Administrative Record located in the DOE-MEMP Public
Reading Room.

inspection checklist for OuU-1. Attachment F is the (draft) Cost and Performance

II. Site Chronoiogy

The Mound Plant began a periodic water-sampling program for VOCs in 1984,
Under the Environmental Restoration (ER) Program, a Remedia] | nvestigation (RI)
was started in 1987 and focused on groundwater contamination, Since 1986, VOCs
have been detected and monitored in the groundwater in Operable Unit 1 (OU-1).

Plant was placed on the Comprehensive Environmental Response, '
Compensation, and Liability Act (CERCLA) National Priority List, in 1989, As
part of the Mound CERCLA process, a Federal Facility Agreement (FFA) was
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signed between the Department of Energy (DOE), the U.S, Environmental
Protection Agency (EPA) and Ohio EPA. The agreement required DOE to
produce a Remedial lnvestigation/Feasibthy Study (RI/FS) report, which is based
on remedial investigative fieldwork. As a result of the remedial investigative
process, which took approximately 3 years (1992-1805), DOE and the U.S. EPA
and Ohio EPA signed a CERCLA Record of Decision (ROD} in 1995 selecting a
remedy to control groundwater VOC contamination in QU-1, and in the adjacent
Buried Vailey Aquifer (BVA).

A remedial design was developed for the pump-and-treat system which consists
of extraction and monitoring wells and an air stripper system. The exiraction and
monitoring wells for the OU-1 remediation project were installed in 1996, and the

Authorization to Discharge outfall). The monitoring for VOC contamination in
QU-11is ongoing and part of the Mound Plant Environmental Monitering Program.
Based upon the pPump-and-treat monitoring results, the system is fulfilling the
criterion set forth by the ROD and the aforementioned ROD is considered to be
fully implemented.

lll. Background

The OU-1 BVA is characterized by low-level (T ppm) chlorinated solvent
contamination of a shallow, wedge-shaped, anaerobic, highly peérmeable, sandy-
gravel aquifer. This designated sole source aquifer provides drinking water for
many cities along the Miami River, as well as the Mound Plant. The major
contaminants of concern are PCE, TCE, and DCE. Meandering lenses of glacial
till, fill, and sand and grave! sit above the water table and contain the same
contaminants, generally in the range of 100 ppb butin some areas to levels as high
as 7-25 ppm. Remediation of this area is further complicated by the location of an
engineered landfill which is situated on the site, -

An extended discussion of Area B history, ihcluding waste disposal and construction
activities, is provided in the OU-1 Remedial Investigation Report, Section 1, March
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1994,

IV. Remedial Actions

An initial (six-month) monitoring program was cond ucted to assess the hydraulic
containment of the groundwafer contamination plume within the western and
southern compliance boundaries. This was accompiished by collecting water leve|
data from 20 monitoring wells to evaluate the potentiometric surface and local
hydraulic gradients in the OU-1 area. The initial Pump-and-treatment capture zone
monitoring and reports were performed by Terran Corporation.

Report.

The VOC contaminants of concern (COC) have also been monitored monthly on
both the influent and effluent of the bump-and-treat system. The rate at which the
concentration of contaminants present in the influent is dropping shows that the
pump-and-treatment system s operating effectively in the removal of the COCs

In consideration of the anticipated treatment time required for the conventional
Pump-and-treat system to remediate the site, which includes waiting for any
contamination suspended in the unsaturated zone to naturally migrate to the
BVA, an additiona] treatment system was installed to expedite the process. The
Pump-and-treat, on its own, wouid take more than an estimated 30 years to
achieve completion.

The Innovative Treatment Remediation Demonstration (ITRD) group was contacted

nd asked to work with the Mound ER Program to review and evaluate applicabie
innovative remediation technologies and Suggest enhancements to g site-selected
baseline pump-and-treat system. The ITRD group is an advisory group composed
of DOE, EPA, industry, and regulatory agency representatives.

Based on detajled engineering assessments and cost/performance evaluations, the
ITRD group identified two fechnologies for application at the site. The two
technologies are ajr sparging and soif vapor extraction (AS/SVE). It was initially
estimated that clean up could be achieved in approximately three to five years,




based upon simultaneous Operation of these systems.

Construction of the full-scale system started in April 1997 and was completed in
November 1997. The system consists of 23 air sparge and 17 vapor extraction

OU-1 data are reported on a monthly basis to the Department of Energy and the
Environmental Protection Agency through a section in the FFA Monthly Report
from BWXTO. Detaijled data can be found in the OU-1 Annual Report; Pump &
Treat, Air Sparge, and Soil Vapor Extraction System.

Based upon the review of the systems performance data, the ongoing remedial
actions are considered operational and functional,

V. Five-Year Review Process

Rothman, Remedial Project Manager, DOE-MEMP, and Ms, Sue Smiley, Post
Closure Stewardship Project Manager, DOE-MEMP. Inspection participants
included Mr. Monte Williams, Environ_mental Restoration Project Manager,



A copy of this five-year review report will be placed in the CERCLA Public
Reading Room after concurrence is obtained from U.S. EPA. DOE will place a
notice in the local Miamisburg newspaper when this report is available to the
public. ‘

VI. Assessment

Vil. Deficiencies

There were no deficiencies identified during the course of the inspection of QU-
1, or based upon interviews with BWXTO personnel responsible for the
operation and oversight of the QU-1 Remedy, or based upon the review of
documentation associated with the operation, maintenance and effectiveness of
the OU-1 Remedy.

VIll. Recommendations and Follow-up Actions

Continue pump & treat operation at OU-1. Perform rebound test when criteria
for same have been met.

IX. Protectiveness Statement

Based on the information available at the time of this review, the Remedy for
OU-1 remains protective of human health and the environment.

X. Next Review

The next five-year review of the OU-1 Remedy will be performed in the Summer of

20086. Based upon the review of data acquired to-date, remediation efforts may
succeed and be terminated prior to the next five-year review.



XL Summary of Other Remedies

In addition to the QU-1 Remedy, Recofds of D‘eéiéion (ROD) for land parcels that
e been transferred to the DOE-designated Commu_nfty Reuse Organi:;ation

and should, be revised as successive land parcels transfer and the DOE and
regulators make further refinements to the land transfer process itself. At the time
of this five-year review of th OU-1 Remedy, the following three land parcels had
been transferred:

Parcel D Approx. 12.5 acres Transferred in March 1999
Parcel H Approx. 14.3 acres Transferred in August 1999
parcel 4 Approx 95 acres Transferred in May 2001

As stipulated in the O&M Plan, an annual review of the effectiveness of the
institutional controls associated with transferred land parcels must be performed no
later than June 13" of each year. The O&M Plan states that the inspection



Attachment A

List of Documents Reviewed



List of Documents Reviewed

OU-1 Annual Report: Pump & Treat, Air Sparge, and Soil Vapor Extraction:
System Start through December 1888, BWXTO, August 1999
December 1998 through December 1999, BWXTO, May 2000.

Draft Cost Performance Report, Air Sparge/Soil Vapor Extraction, Mound OU-1
Site, Innovative Treatment Remediation Demonstration US Department of
Energy, January 2001, . ‘

Site Specific Health and Safety Plan for OU-1 Pump and Treatment System
Operations and Maintenance, BWXTO.

Site Specific Health and Safety Plan for QU-1 Air Sparge/Soil Vapor Extraction
Systems Operations and Maintenance, BWXTO.

MSDS files for chemical used/stored in Building 300 and Buiiding 301.

Draft Comprehensive Five-Year Review Guidance, EPA 940R-88-050, Office of
Emergency and Remedial Response, US Environmental Protection Agency,
October 1999. :

Operable Unit 1 Record of Decision, Mound Piant, Miamisburg, Ohio, US
Department of Energy, June 1995,

Environmental Restoration Monthly Progress Reports, U.S. Department of
Energy.

Annual Assessment of the Effectiveness Of Institutional Controls applied to the
former Mound Site Property, US Department of Energy, Miamisburg
Environmental Management Project, June 13, 2001.
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Shase note e UMD is referred
Response A,

these sites are not considered to be in the O&
program. '

ctions are in progress, O&M activities may be re

OSWER No. 9355.7-03F.7

. At sites where Long-Term
ferred to as “system operations” since

M phase while being remediated under the Superfund

Five-Year Review Site Inspection Checklist (Template)

(Working document for site insp
Five-Year Reviewreportas supp

ection. Information may be completed by hand and attached to the
orting documentation of site status, “N/A” refers to “notapplicable.”)

1. SITE INFORMATION

Site name: DOE-MEMP OPerutaie. UnH

 TDate of inspection: CP/Z D/o [

Location and Region: M (am 1sby re . ©OH
- e

mmm:OHeaﬂoéaeqeq

Groundwater pump and treatmen
ace water collection and featment

Agency, office, or company leading the five-year Weather/temperature: o
review: ().$, Dept oF fenergy Clovdy (p°F
Remedy Includes: (Check all that apply)
Landfill cover/containment Monritored natural attenuation
Access controls Groundwater containment
Institutional controls Vertical barrier walls

Other_ ArUgmented by AirSparging /Soil Veper Extfraction

Attachments: Inspection team roster attached %’é icw Site map attached See S—Y1 repoy

1l INTERVIEWS (Check all that apply)

1. O&Msite manager . MarK 3 ptvey

—

OVl Project Engmeer ﬁJ'ZD]C

Name { Title Date
Interviewed byphone Phoneno. __EMpS ~ 27O |
Problems, sugggstions; Report attached
2. O&Mstatf " _NJA »
' Narne Title Date
interviewed atsite  at office by phone  Phone no.
Problems, suggestions; Report attached
Koster .

Rolo Rothmagn , DOE~MBEMWP
Monte Witllams ., BwW )[TC)D‘7
Mark Spivey | RIXTO
i<¢drhy Lee Fox, OEFA

Qg%lgwu% -9”‘01
sk Chosure. Stowiar
Projeck Manager
POE-MEMP
Qlzol D1

p



OSWER No. 9355.7-033-F

3. Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency
response office, police department, office of public health or environmental health, zoning office,
recorder of deeds, or other city and county offices, etc.) Fill in all that apply.

Agency Ohio EPA

Contact_lathy Lee Fow — Brpundwaler Mydrojagist 9/30/ =)
Name Title | ] Date” - - Phond no.

Probiems; suggestions; Report attached ( 6]_7:7) 295 4, |

Agency CH!D A .
Congcct 2 vion NicKe )W%G&F—Mar} (%73255'94{93

Narne : Title UMEM P Dhte Phene no,
Probiems; suggestions; Report attached GFOL:D

Agency _DSEPA e ion 5
Contact "~ U Fisecher = c jf_c—}« qu)aa ey

} Name Title Date #hone no.
Problems; suggestions;  Report attached (22 ) C©Blo —STO7

Agency Ohio DE/P'}’- ot HFQ.H”'! o

Conact_Celesye ') ipo Health Phycicis+ ()72 8- 395
Name Tl Title Date Phone na. -

Problems; suggestions: Report attached

4, Other interviews (optional}  Report attached,

Bon Fau lie k 5 Envivonmentay Comga\fmhcg_ C?YDUY’D: RPWXTO
Marks, Gidliat, Grouvndwater H}/A'm\oq =t BWXTO

- N J ;
PPrek NefP Sierm Lobe Co. DOE ~tMEMP ~Technical
Suppordt Qontractor
7] .

Above B inclyvidueals tnteiviewedl. o e~ @mp\ah’rxg
Si+e T\HSPQC‘?[‘;DH' . ]F_\WU(w"; e CDﬂ‘S‘iSWL*Eﬂ'i‘ w
ntormedion godhered during site mspechsn ancl.
docum.q.n'l— Ceieans /e'ﬁ'j ROD., FFA Mon&w[y Reipc:?l"i'su
Laspection, \nterview oond docomernd Fenien

-'ﬁmdlnqs +o be <onsolidated S»VECU" r’QPO_r‘!l‘-
TR inspechon. checklist will be an - otachment
4o the repord., : ' o
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111, ON-SITE DOCUMENTS & REC‘ORDS VERIFIED (Check all that apply)
O&M Documents '

Readily available

ot [70&M manual S-S A

ou As-built drawings ¢— 1 n roject ( Readily available A

5i+¢ —7 Maintenance logs =DINCET 'S \ Reai NiA
Remarks - ; o

2. Site-S;eciﬁc Heaith and Safeiy Plan on& Up to date MA
+ Contingency plan/emergency response plan - (BE Up to date N/A )
Remarks_(Genemy ™MEMP sole  Ermoi PSROASE ‘
Prowdyits ywanval covels Dyui _
3. - O&M and OSHA Training Records -(Readily available @ N/A
‘ Remarks_. Protecs- Engiaeet: modntaing COmee, :
__ Ceogles alse maintouned by BLWEO Medicn(
4, Permits and Service Agreements . 7 _
Alr discharge permit Readily available Up to date QD
Effluent discharge (Readily available Up to dafe™ N/A
Waste disposal, POTW - Readily available Up to date 75}
Other permits Readily Lwailabli'5 Up to date N/A,
Rematks_13e core do inter yiews Ron Poulice | B KT
2. TERAUA Odbhorizahen O D[Sd\&rﬁp O odfnll % 003
5. Gas Generation Records Readily available Up to data @
Remarks —
6. Séttlement Monument Records Readily available Up to date @
Rermarks .
7. Groundwater Monitoring Recprds. @eadily available > . @éoﬂ-df;@ N/A
Remarks Meirdouned b Magrie Spweys oFce
g Leachate Extraction Records Readily available Up to date N/A
Remarks
5. Discharge Compliance Records :
Alr ' Readily available Up to date NAA
Water (effluent) . gadily available to date N/A
Remaks_[Ron\  Paulichd respomsne for. Heso
Cor DlSano\rra\’E_’_ QO3 s ubrmn Hed 4o Rgoulafprs Se,pcxra:{'&
10.

Daily Access/Security Logs (geadﬂy avaﬂab?o‘* OU NA
Remarks ™Mon~— Thurs O34 MSpockac] twice. G Clouy

AdYomedc digler notitaes pergonnel” Jvring noh-york
nours (F svstem shots down. - .
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OSWER No. 9355.7-038-F

IV. 0&M COSTS

i O&M Organization

State in-house Contractor for State _
PRP in-house . Con for PRP
Federal Facility in-house ( Contractor for Federal Facility)
Obher J2WLTO _does "ATMA _tn=hatse ;. has < obeontmoh
W B rran Coc rmoymenance. 24~ he Fespons e ; p*?-r#" Q)n‘h’ﬁfﬁ_-
2. O&M Cost Records in g Udg ITTRD
Readily avaitable Up to date -
Funding mechanism/agreement in place Cost- PQFQOWGE‘ QQ‘EPC’H-
Original O&M cost estimate ' Brealcdown attached i 5- \/E:c’;l.-ih
Total annua] cost by year for review period if available p\QP(‘-')’
From To Breakdown attached
Date Date Total cost
From To, _ : Breakdowm attached
Date Date Total cost '
From To Breakdown attached
" Date Date Total cost L
From . To, : Breakdown attached
) Date Date Total cost
From Ta Breakdown attached
Date Pate Total cost
3 Unanticipated or Unusﬁally High O&M Costs During Review Period

Describe costs and reasons:

See CPR

V. ACCESS AND INSTITUTIONAL CONTROLS Applicable  N/A
A, Fencing ‘ ' .

L Eencing damaged . Location shown on site map Gates secured ~ N/A
Remarks M EMP_gite porimeter e Profecds QUT,
No heedn™ mis W 1F et o e wialls over oy

B. Other Access Restrictions”

L Signs and oiher security measures u ‘ .Locaﬁanéﬁcwn on sfts map NA
Remaks “ DO _propart, Signs on feptes . Locks on -
uiMines 20D e (5o Where._ OV mechanics

D10




OSWER No. 9355.7-038-P

C. Institutional Controls (ICs)

L Lmplementation and enforcement _ :
. Site conditions imply ICs not properly implemented Yes No NA
Site conditions imply ICs not being fully enforced - Yes  No N/A

Type of monitoring (e.g., self-reporting, drive by) :
Frequency Mon-Thurs. checks Clone Fwice clag 1y
Responsible party/agency __ 2 I\ 3¢ ‘ /

Cofitact _ N\ oy nid SPVel { or sdaflY

R Name ! Title Date Phone no.
Mon Pavlier Cor shie ' .. -
Reporting is up-to-date ( j No NA
Reports are verified by the lead agency Qes’) No N
S pédiﬁc reqtﬁ.r‘emcnts in deed or decision docurments have been met Yes  No CN/ADS
Violations have been reported Yes No

Other problems or suggestions: ~ Report attached
ﬁ Bollding Wandaer Sians are ootrdaied on B idas

200/ 300, Need to_uniode co o] MEMP  ermploiees
Angw who Yo anll 18 SSE_Sgmedhing Ouniss ot OV ,

-—._-_--—‘- -
2. Adequacy ICs are.adequat 1Cs are inadequate N/A

Remarks

D. General

1 Vandalism/trespassing Location shown on site map CEO vandaﬁm

Remarks  Mawynints 4y g access Bldas 2502 it

7

no da’m'\cc_ajz . Weed Thvirnming Has done mUA 1me D ciqm%e

. -
2. ﬁ%’dmg@si@k@“’w B NS hwalth, Safehy o operddon phpach

Rermarks

3. Land use changes off site

Remarks

V1 GENERAL SITE CONDITIONS

A, Roads Applicable N/A

1 Roads damaged Location shown on site map Roads adequate N/A
Remarks

D-11



OSWER No. 9355.7-038-P

B. Other Site Conditions
Remarks.
V1. LANDFILL Cq&’ ERS  Applicable  N/A
A, Landfill Surface ’
L Settlement (Low spots) . Locption shown on site map Settlement not evident
A;eal extent Depth|
Remarks
2. Cracks Lotation shown on site map Cracking not evident
Lengths Widths Depihs
Remarks
3. Erosion Loc]anon shown on site map Erosion not evident
Areal extent Depth
Remarks
4. Holes Logation shown o site map Holes not evident
Areal extent Depthj :
Remarks
5. Vegetahve Cover Grass Cover properly established No si@s of stress
Trees/Shrubs {indicate size and locathLs on a diagram)
Remarks : :
6. Alternative Cover (armored rock, concgete, ete.) : N/A
Remarks_
7 Buiges N . Locgtion shown on site map Bulges not evident
Areal extent " Height] '
Remarks

-12




atiog shown on site map

Areal exient

atioh shown on site map Areal extent
R ~icatiofi shown on site map  Areal extent
Remarks . : -

9. Slope Instability ' Slides Locatioh shown on site map No evidence of slope instability
Areal Exctent - - _ AT M ) . i
Remarks

B, Benches Applicable N/A

(Horizontally constructed mounds of earth pl

ed across a steep landfill side slope to interrupt the slope

in order to slow down e velocity of surface funoff and intercept and convey the rnoffto a lined -
channel.) o ‘

1 Flows Bypass Bench Locatipn shown on site map N/4 or okay
Remarks :

2. Bench Breached Location showy on site map N/A or okay .
Remarks : :

3 Bench Overtopped Locati¢n shown on site map N/A or okay
Remarks

C. Letdown Channels Applicable N/A

(Channel lined with erosion control mats, rip
side slope of the cover and will allow the runo

, grout bags, or gabions that descend down the stecp
water collected by the benches to move off of the

landfil] cover without creating erosion gullies.)

1. Settlement Location shown ch site map No evidence of settlement -
Areal extent Depth
Remarlks

2. Material Degradation Location shown off site map No evidence of degradation
Material type Areal extent
Remarks '

3. Erosion Location shown on fite map No evidence of erosion
Areal extent Depth ,
Remarks

13




N/A

\ OSWER No. 9355.7-03B-P

Undercutting Location shown bn site map No evidence of undercutting
Areal extent, Depth ‘
Remarks

| et

Obstructions  Type No obstructions
Location shown on site map Areal extent

Size

Remarks

Excessive Vegetative Growth Type
No evidence of excessive growth
Vegetation in channels does not obstruct flow
Location shown on site map _ ezl extent,
Remarks i :

D

. Cover Penetrations Applicable N/A

Gas Vents Active Pdssive
Properly secured/locked Functioning Reutinely sampled Good condition
Evidence of leakage at penetration Needs Maintenarice
N/A
Remarks

Gas Monitoring Probes
Properly securedlocked Functioning Houtinely sampled Good condition
Evidence of leakage at penetration Needs Maintenance N/A

Remarks

Monitoring Wells (within surface area of land 1)
Properly secured/locked Functioning outinely sampled Good condition
Evidence of leakdge at penetration Needs Maintenance N/A

Remarks

Leachate Extraction Wells :
Properly secured/locked Functioning Routinely sampled Good condition
Evidence of leakage at penetration Needs Maintenance N/A

Remarks

Settlement Monuments ' Located Routinely surveyed =~ N/A
Remarks . - S

D-14




Gas Treatment Facilities Lm - .
Flaring . Thermal degtruction Collection for reuse
Good condition Needs Mainfenance
Remarks : :
2 Gas Cbllecﬁon_'We'lls; Manifolds.a'nd Piping
-~ Good condition Needs Maintenance
Remaris " ™
3 Gas Monitoring Facilities (e.g., gas mogitoring of adjacent homes or buildings)
* Good condition Needs Maitftenance NA
Remarks’
F. Cover Drainage Layer - Applicable . N/A -
1. Outlet Pipes Inspected - anctionjﬁg ‘N/A
Remarks: - :
!
2. Outlet Rock Inspected iuncﬁoning N/A
Remarks -
!
G. Detention/Sedimentation Ponds Applicable ‘N/A
L Siltation Areal extent Depth N/A
Siltation not evident i :
Remarks ]
2, Erosion Areal extent l ' Depth
Erosion not evident ‘
Remarks
3 Outlet Works Functioging N/A
Remarks )
4, Dam Functioriing N/a
Remarks




NJA

\ OSWER No. 9355.7-038-P
H. Retaining Walls Applicable N/A \
L Deformations Location shown on site mhap Deformation not evident
Horizontal displacement Vertical difplacement
Rotational displacement
Remarks
2 Degradation Location shown on site map Degradation not evident
Remarks : '
1. Perimeter Ditches/Off-Site Discharge Applicabl Nia
1. Siltation Location shéwn on sitemap  Siltatfon not evident
Areal extent, Depth
Remarks '
2. Vegetative Growth - Location shown on. site ma N/A
Vegetation does not impede flow ‘ :
Areal-extent Type
Remarks
3, Erosion Location shown on site may Erosion not evident
Areal extent, Depth
Remarks
4, Discharge Structur Functioning N/A
Remarks :
VUL VERTICAL BARRIER WALLS f Applicable  NJA
1. Settlement Location shewn on site mfp Settlement not evident
Areal extent__ . Dep
Remarks
: ]
2. Perfqrmance Monitorihg'l‘ype of mbixitoﬁng
Performanee not monitored
Frequency, Evidence of breaching
Head differential :
Remarks - -~

D-16
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. IX, GROUNDWATER/SURFACE WATER REMEDIES  Applicable N/A

= :

A. Groundwater Extraction Wells, Pumps, and Pipelines (7 K - Applicable N/A
Sy A P TR ; . ' [ AR
L Pumps, Wellhead Plumbing, and Electrical '

-Good condition CAll required wells properly operating  Needs Maintenance NA
Remads _BR 2001 Annva) Repeth and CRA T
e Maonthly Ra{:,cr-'#«s S (sy .
2. Exiraction System Pipelines, Valves, Valvé Boxes, and Other Appurtenances

Good condition Needs Maintenanpe —~— : -
Remarks Hg.:}dqr- Suatormn o~ PAT 1< 1n Bkdg 200:

1

e—erGma‘ else. S Uf\c\.?h’lg ropad -

-~ =4

3. Spare Parts and E uipment : o
CReadily available > ood condition Requires upgrade  Needs to be provided
. sfof‘eg\. N Seal

Remarks Codand  Conbines \oehind

1o e

_B1ds 20201 Caun qet oiher Spale Dards n <.
B. Surface Water Collection Structures, Pumps, and Pipelines Applicable - N/A
1. Collection Structures, Purups, and Electrical

Good condition Needs Maintenance
Remats__concrete. dyginase. condvol qushern W ordoys
QU1 Par oF storrmwater Contvol oroa Y7 m -

i et
2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
Good condition Needs Maintenance
Remarks .
. M{I A
3 Spare Parts and Equipment T
Readily available Good condition Requires upgrade  Needs to be provided
Remarks N / A

Ex%mohm Weﬂ “”4 dt’d have aych‘ng G)robfem pord
Shent Hime. Problem B'xed] pmngHy, Dye +o Faile
3ensoy. There was AQ pugration of contaminants . ’
Well 4)4 15 close o edﬁe of BUA o con diraw we
down Hi| eycles o Awe motm)Lammg Contarnment. No
md‘mses in wells pas-f- pornJ— of Comp lrance

Neoy+d month's =FA Q%poﬂ— will discoss abeve.
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OSWER No. 9355.7-038-P

C. Treatment System Applicable N/A

1.

Treatment Train (Check components that apply)
Metals removal Oil/water separation Bioremediation

- . Carbon adsorbers
intal¥e Ar

dditive fe.g., chelation agent, flocculent) Drews perze 152
Others

Good conditio, Maintenance
Sampling ports propeily marked and function
ampling/maintenance Jog displayed and up to date

Equi t properly identified ‘ . ) ;
Quantity of groundwater treated annually) __~ 1 OO E{CLJ /min. (Ca tecl 1n TFA
Ty Zter treated annually N A 4 : Mprth )y

Remarks EEDO“"S‘)
3 e

Electrical Enclosures and Page properly rated and functional)
N/A Needs Maintenance
Remarks _

Vaults, Storage Vessels
Good condition

Proper secondary containment Needs Maintenance

Remarks
Discharge Structure and Appurtensnces
N/A Needs Maintenance
Remarks -
5 Treatment Buildin .
NIA doorways Needs repair
Chemicals and equipment properly stored
Remarks
6. Monitoring Wells (purpp and treatment remedy) : , ‘
Properdy secure Functioning Routinely sampled ‘
All required wells Tocated - Needs Maintenance NTA
Remaks___[rewrsperce. stored D rope/i’“}tjj
D, Monitoring Data
L Monitoring Data ' : .
@ely submitted onfime | | @eptable quali
2. o ‘

Monitoring data sugpests: a -
@Soungéwater plume fs effectively contained / m :
. . - . - ) . -~

D-18
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fenuation ’ M /A

1 - Monitoring Wells {natural attenuation reme{iy) :
Properly secured/locked Functioning Routinely sarmpled Good condition
All required wells Iocated  ~ Needs Maintenance N/A
Remarks )

\J
3

X. OTHER REMEDIES SVE/AS = awgqm eftingh,

1fthere are remedies applied at the site which are not covered above, attach an inspection sheet describing
the physical nature and condition of any facility associated with the remedy. An example would be soil
vapor extractions - - ' R .

X1, OVERALL OBSERVATIONS
A, Iﬁplementaﬁun of the Remedy'

Describe issues and observations relating to whether the remedy is effective and functioning as

designed. Begin with a brief statement of what the remedy is to accomplish (j.e., to contain contaminant
plume, minimize infiltration and gas emission, etc.).

ﬁem;: (5\\,/ 5 & cpﬁ"’h Ve

hpa03ss 4920 g duey I

B, Adequacy of Q&M

lementation and scope of O&M procedures. In
and long-term protectiveness of the remedy.

Describe issues and observations related to the imp
particular, discuss their relationship to the current

O\ 1= ac‘l@obuo:}ﬁ?,

D-19




BT P,

OSWER No. 9353.7-03B-F

Early Indicators of Potential Remedy Problems

Describe issues and observations such as ﬁnexpected changes in the cost or scope of O&M ora high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future, '

w/’ﬁr

Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.

A S’Pachmng//SoH \!a,%oor"E}(‘HaGﬁOﬂ

18 _“rorf-mizaton | oF dhe.
" 7

Kemedy (re. , pump & Freat )
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FOREWORD"

The Department of Energy (DOE) is working to accelerate the acceptance and application of innovative
technologies that improve the way the nation manages its environmental remediation problems. The DOE
Office of Environmental Restoration (EM-40) established the Innovative Treatment Remediation
Demonstration (JTRD) Program to help accelerate the adoption and implementation of new and innovative
soil and ground water remediation technologies. Developed as a public-private partnership in cooperation
with Clean Sites Inc., the U.S. Environmental Protection Agency (EPA) Technology Innovation Office,
and Sandia National Laboratories, the ITRD Program attempts to reduce many of the classic barriers to the
use of new technologies by involving government, industry, and regulatory agencies in the assessment,
implementation, and validation of innovative technologies.

The ITRD Program is an operational testing and evaluation program that assists DOE facilities in
identifying and cvaluating innovative technologies that can remediate their sites in the most cost-effective
and responsible manner. The technologies considered for evaluation lack the cost and performance
information that would otherwise permit their full consideration as remedial alternatives, The technologies
have often shown promise in bench- or small-scale applications but have limited pilot or full-scale
operational performance data,

Funding is provided through the ITRD Program to assist participating site managers in identifying,
evaiuating, implementing, and monitoring innovative technologies. The program provides technical
assistance to the participating DOE sites by coordinating DOE, EPA, industry, and regulatory participation
in each project; providing funds for site-specific treatability and pilot studies for optimizing full-scale
operating parameters; coordinating technology performance monitoring; and by developing cost and
performance reports on the technology applications,

An ITRD Project was initiated in 1995 with the DOE Mound Facility in Miamisburg, Ohio at the QU-]
Site, a three acre capped landfill. The site is characterized by chlorinated volatile organic compound
contamination of ground water in a shallow, high permeability, sandy-gravel, sole source aquifer overlain
by volatile organic compound contaminated low permeability glacial till and compacted fill. Advisory
groups composed of DOE, EPA, industry, and state and federal regulatory representatives worked with the
site Environmental Restoration (ER) Program to review and evaluate approximately 20 potentially ,
applicable innovative remediation technologies that could enhance the cost or performance of the proposed
baseline pump-and-treat system. Participants involved in. the assessment and evaluation of this technology
included Ohio Environmental Protection Agency (OEPA), U.S. EPA National Risk Management Research
Laboratory, U.S. EPA Region V, U.S. EPA Superfund Innovative Technology Evaluation (SITE), U.S.
EPA Technology Innovation Office, U.S, DOE Office of Environmental Restoration (EM-40), U.S. DOE
Ohio Field Office, Sandia National Laboratories, Babcock and Wilcox of Ohio, ICI Americas, Inc..
Occidental Chemical, Clean Sites, Inc., and EG&G Mound Applied Technologies.

wells, and soil vapor extraction through 12 extraction wells and five French drains. The purpose of this
Cost and Performance Report is to document these activities; present summary data, and provide evaluation
results on the cost and performance of this air sparge/soil vapor extraction system.

AR



From mid December 1997 through mid May 2000, the Innovative Treatment Remediation Demonstration (ITRD)
Program conducted a treatment technology study at the Mound Plant Operable Unit 1 (QU-1) Site to remediate

materials, primarily gravel and sandy gravel, and an unsaturated zone, ranging from 24 to 31 feet thick, composed -
of glacial till and artificial fill. The primary objectives of this study were to 1) evaluate the effectiveness of
combining air sparge and soil vapor extraction technologies for the removal of chiorinated VOCs from water and
soifl matrices simultaneously, and 2) obtain operating and performance data to evaluate the design, operation, and
cost of a full-scale system. During the operational period of this study, the emphasis was on reducing contaminants
to a specific regulatory level.

The OU-1 Site initial total chlorinated contaminant concentrations in groundwater ranged from 10 to 1200 g/L
{ppbm), with an average of 101 g/L. The total chlorinated contaminant concentrations of the unsaturated zone
generally ranged from 0.001 to 14.4 L/L. (ppmv). However, one well had a total VOC concentration of 8619 L/L.

The air sparge/soil vapor extraction system consisted of ten valved extraction wells with various screen intervals,
five valved French drains, and twenty-three air injection wells. The valves on the extraction wells and French

system performance.

This report covers system operations from start-up on December 16, 1957 through to May 30, 2000, During this
period, the air sparge system was operational from December 18, 1997 through February 4, 1998, The air sparge
system was shut down after seven weeks operation due to fouling of the well screens. The soil vapor extraction
system, however, was operational for the entire time except for short maintenance periods. The soil vapor
extraction system removed soi} gas at raies ranging from 475 1o 625 scfim during the evaluation period. As of May
30, 2000 3,433 Ibs of VOCs had been removed from the OU-1 Site by the vapor extraction system, and the total
VOC conceniration in the unsaturated zone decreased from 618.1 pL/L (ppmv) to 4.54 plL/L (ppmv).

The total cost for the full scale AS/SVE system was $1,439,039, with $116,773 (8.11%) representing pilot testing,
$221,591 (15.40%) representing design costs, $398,000 (27.66%) representing construction costs, $517,958
(35.99%) representing operating costs, and $184,717 (12.84%) representing sampling and analysis costs. Based on
these figures the system costs were $420 per pound of contaminant removed as of May 2000. If system
performance is maintained, the site is anticipated to meet regulatory cleanup levels by December 2002.




SITE INFORMATION

Identifying Information

Facility: Mound Plant

Location: Miamisburg, Ohio

QUISWMU: QU-1 Site

Regulatory Driver: CERCLA

Type of Action: TTRD Technology Demeonstration
Technology: Air sparge/soil vapor extraction
Period of operation: December 1997 to May 2000
Treatment volume: 46,000 cubic yards

Site Background

The Mound Plant is a government owned and contractor operated facility occupying a 306-acre site within the oity
of Miamisburg, Montgomery County, Ohio. The site is approximately 10 miles south-southwest of Dayton and 45
miles north of Cincinnati. The plant site is bordered on the north by the city of Miamisburg, on the south by the
township of Miami, to the south and east by arterial roads, and to the west by railroad tracks (Figure 1). The Mound
Facility is situated on an escarpment with topographic elevation rariging from 900 feet MSL, on the east boundary,
to 725 feet MSL, along the north, south, and west boundaries. M{'Jnfgomery County has two distinguishing climatic
elements, temperature and precipitation. Precipitation is abundant, with significant amounts occurring year-round.
Overall, the county can be described as having warm summers and cold winters.

The OU-1 Site occupies approximately three acres on the western edge of the developed portion of the facility
(Figure 2). The operable unit is composed of four sub-units: the historic landfill, the site sanitary Jandfill, the
overflow pond, and three plant production water welis (Figure 3). The OU-1 site sanitary landfill area slopes
steeply and is covered with soil and native vegetation.

Site History

The Mound Plant, currently owned by the U S Department of Energy, was first occupied in 1948 under the auspices
of the Atomic Energy Commission. The site has had three contractors - Monsanto Research Corporation (1948-
1988), EG&G Mound Applied technologies (1988-1997), and Babcock & Wilcox Technologies of Ohio (BWXTO),
the present contractor. BWXTO will oversee closure activities and final cleanup of the Mound Plant prior to
conversion of the facility to private ownership,

On November 21, 1989, the Mound Plant was placed on the Comprehensive Environmental Response,
Compensation, and Liability Act {CERCLA) National Priorities List (NPL) under Section 120 of CERCLA. The
Mound Plant site was divided into Operable Units (OUs) to facilitate site investigation and remediation under the
environmental restoration program.

The histeric landfill in Operable Unit 1 {OU-1) was used between 1948 and 1974 for disposal of general trash, and
liquid wastes from Mound Plant operations. Much of the waste was relocated and encapsulated in the site sanitary
landfill in 1977. The sanitary landfill was constructed partially within and adjacent to the location of the historic

landfill. Both disposal sites have a long history of dumping, burning, moving, reworking, and burying of various
plant wastes.

Mound Plant personnel began a periodic water sampling program for volatile organic compounds (VOCs) in 1984,
A Phase 1 Preliminary Assessment/Site Inspection was completed in 1986 as part of an Environmental Restoration

(ER) Program. The water sampling program and Phase 1 Investigation results indicate the presence of VOCs in
both the soil vadose zone and groundwater of QU-1.
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Figure 2. Location of Operable Unit-1 (OU-1) at Mound Plant,
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Contaminant Inventory

The VOC contamination was primarily restricted to depths less than 20 feet below grade. The primary VOCs
detected in vadose zone soil samples were ¢is-1,2-dichloroethene (DCE), trichloroethene (TCE), toluene,
tetrachloroethene (PCE), ethylbenzene, and xylenes, Analysis of soil samples indicated VOC soil concentrations
generally less than 10 L/L (pprav) with 2 median concentration of 3.21 L/L (ppmv). However, a peak concentration
0f 8619 L/L was found in one area.

Dissolved VOCs detected in the groundwater at levels above the established regulatory limits included vinyl
chloride, trichloromethane, DCE, TCE, and PCE. The aqueous concentrations of individual VOCs were generally
less than 1 g/L (ppbm) with seasonal variability bringing a maximum concentration of 7 g/L in some areas. The
dissolved VOCs in the groundwater appear to be sourced by the vadose zone VOC contamination.

Site Contacts

Site management is provided by the DOE Miamisburg Environmental Management Project Office (MEMP). The
BWXTO Mound OU-1 Environmental Restoration Project Manager is Monte Williams [(937) 865-4543]. The
technical contacts for the Mound Air Sparge/Soil Vapor Extraction Project are Dr. Gary Brown, the ITRD technica)
coordinator at Sandia National Laboratories [(505) 845-8312]; or Mark Spivey, the BWXTO Mound QU-1 Project

Engineer [(937) 865-3709].

&3. MATRIX AND CONTAMINANT DESCRIPTION

Site Geology/Hydrology

Based on analysis of soil borings, details of well construction, and environmental studies the QU-1 site is located on
a buried bedrock shelf that drops off to the west, north, and south. The surface of the bedrock is a pre-glacial |

The principal groundwater aquifer, the Buried Valley Aquifer, 15 contained in the outwash materials above the
bedrock. Only the western portion of the site sanitary landfil] overlies the aquifer. The portion of the Buried Valley
Aquifer immediately adjacent to OU-1 varies from 0 to 40 feet thick and is relatively free of fine-grained fill layers
within the outwash. In the main part of the aquifer, to the west of OU-1, gradients are nearly flat with flow from the

east and north. Flow is governed by the interrelationships among recharge, river stage, and pumping of the Mound
Plant production wells.

The waste materials and contaminated soils within QU-1 are partiailly isolated from the hydrologic environment,
because much of the surface is engineered to provide rapid runoff. The water table is at or below the bedrock




Figure 4. OU-1 geologic setting.

Nature and Extent of Contamination

The primary contaminant group that the air sparge/soil vapor extraction technology was designed to treat, in this
application, was chlorinated VOCs in the Mound OU-1 vadose zone and the Buried Valley Aquifer

Soil

Contaminants of concern (COCs) detected in OU-1 Site subsurface vadose zone included benzene, cis-1,2-
dichloroethene (DCE), dichloromethane, ethylbenzene, tetrachloroethene (PCE), toluene, trichloroethene
(TCE), and xylenes. The vadose zone areal extent of contamination is restricted to the area of past disposal
activity and occurs at a depth less than 20 feet. The only discernable paitern for all compounds detected in
the soil analyses appear directly related to activities in and around the site sanitary landfill. There appears
to be no major source of contamination, but rather a random pattern of dispersed contamination caused by
reworking and fransporting of materials. The contaminant concenirations found in extraction wells prior to
treatment within the vadose zone treatment area are summarized in Table 1.



Gromumdwater

Contaminants of concern detected in QU-1 Site groundwater included cis-1,2-dichloroethene (DCE),
tetrachloroethene (PCE), toluene, trichloroethene (TCE), trichloromethane, and viny! chloride.
Contaminant concentration was generally less than 1 g/I. and appears to vary seasonally. There is no
consistent trend in groundwater VOC concentration with time or depth. The data show no discemnible
pattern or point source of contamination. However, the source of contamination to the aquifer appears to
be the VOCs resident in the site vadose zone. The vadose zone contaminants are mobilized by dissolution
in precipitation recharge, and by seasonal variations in the groundwater table. The concentrations prior to
freatment within the groundwater treatment area are summarized in Table 2.

Table 1. Pretreatment detectable concentrations of contaminants in soil vadose zZone,

Soil Concentration (uL/L) *
Contaminant
Maximum Average (n=10)
benzene 16.0 4.4
cis-1,2- dichloroethene 3700.0 : 286.6
dichloromethane 28.0 2.9
ethylbenzene 42 0.4
tetrachloroethene 75.0 5.9
toluene 2000.0 201.7
trichloroethene 2800.0 . 252.5
| xylenes (orthe and para) 12.0 1.3

* Summa Analysis Method TO-14 Quanterra 11/11/97

Table 2. Pretreatment concentration of contaminants in groundwater.

‘Groundwater Concentration (. g/L)*
Contaminant o
Maximum Average (n=21)

cis 1,2-dichloroethene 640 36.30
tetrachloroethene 270 3390
toluene
trichloroethene 210 2220
trichloromethane 130 7.50

| vinyl chloride 35 ' 0.96

* Operable Unit 1 Remedial Investigation Report 5/94

Matrix Description and Characteristics



The aquifer material consists of glacial outwash materials, primarily gravel and sandy gravel. The outwash material,
being the most permeable, has a hydraulic conductivity averaging nearly 70 x 10~ cm/sec. The unsaturated zone is
composed of glacial till and artificial fill. The fill and glacial till are texturally silty clay to sandy clay and are
classified under the Unified Soil Classification System as CL-ML, SC-SM, and CH. For these soils, the hydraulic
conductivities in the horizontal direction range from 7 x 10% to 9 x 10 cm/sec, while the estimated vertical
hydraulic conductivities range from 1 x 10~ to 1 x 10~ em/sec.

. TECHNOLOGY DESCRIPTION

Alr sparge (AS) and soil vapor extraction (SVE) systems rely on mass transfer of VOC contaminants from the
dissolved-, sorbed-, and non-aqueous-phases to 2 gas phase that is extracted under negative pressure in the
subsurface by the soil vapor extraction system. This mass transfer occurs, in accordance with the partitioning laws
and vapor densities of the individual contaminant constituents, under a pressure gradient from the deep subsurface,
created by the air sparge system, to a negative pressure in the vadose zone, created by the soil vapor extraction
systent.

Air Sparge/Soil Vapor Extraction Technology Description
Air Sparge

The air sparge system operates by injecting air through conventionally constructed wells into the aquifer,
The air enters the aquifer from the well at 15 ¢fm by passing through a diffuser screen as 50 um diameter
bubbies. The dissolved-phase and any non-aqueous- and sorbed-phase contamination below the water table
will partition into the injected bubbles and be carried up to the vadose zone. In the vadose zone, the gas-
phase contaminants mix with the soil gas.

Soil Vapor Extraction

The soil vapor extraction system consists of conventionally constructed extraction wells screened above the
water table. These wells are connected via manifold to a vacuum pumnp that creates negative pressures in
the vadose zone. Contaminants, present as non-aqueous- and sorbed phass, are volatilized and mix with
any existing soil gas and gas-phase contaminants from the air sparge system. The combined contaminated
soil gas is extracted via the soil vapor extraction wells, and transported to the offgas treatment system bya
system manifeld.

A unique attribute of the vapor extraction system is the use of a relatively high vacuum for exwraction to remove
volatile organics from a relatively low permeability soil. The vacuum system operates at approximately 13 inches
of mercury against a soil permeability of 1 x 10~ cm/sec. producing a flow rate of 500 scfm. General system design
parameters are based on two pilot studies conducted at Mound OU-1. The results of the pilot studies are
documented in Radian Corporation and Groundwater Technology reports (1,2). The AS and SVE well design
details are shown in Figure 5. .

Technology Advantages

The treatment of VOC-contaminated soils and ground water using air sparge/soil vapor extraction technology offers
the following advantages: '

aqueous and vapor phase contaminants are removed simitltaneously,

relatively rapid rate of treatment for large volume of contaminated soil,

low installation and operating cost,

high reliability and low maintenance, and

minimum residuals to other environmentat compartments produced,



Technology Limitations

The treatment of VOC-contaminated soils and ground water using ar sparge/soil vapor extraction technology offers
the following limitations:
off gas treatment is required,
air sparge has a limited area of influence due to lack of herizontal driving force,
contaminant extraction is limited by soil permeability, channeling, and water content, and
is favorable only to contaminants with vapor pressure greater than 0.001 atm and Henry's Law Constant less than
0.01.

Mound AirSparge/Soil Vapor Extraction System Description

Based on the engineering cost and performance estimates of air sparging and soil vapor extraction systems, a pilot
scale remediation system test was performed at the OU-1 Site. A high vacuum extraction pilot test was performed
within the OU-1 Site by Radian International (1), and an air sparge/soil vapor extraction pilot test was completed by
Groundwater Technology, Inc. (2). The test data indicated that the AS/SVE technology could be applied to the
OU-1 Site. Specifically, the test showed that vapor extraction from the unsaturated sand and gravel deposit at a
flow rate of 50 cfm per well with a radius of influence of approximately 35 feet was possible. Sparging of the
saturated sand and gravel at a flow rate of 20 cfin per well with a radius of influence of approximately 20 feet was
also possible,

The top of the extraction well screens were located at an average depth of approximately 15 feet with an average
screen length of 13.5 feet (exempting screens located within the till) in a zone of relatively high hydraulic
conductivity. An airflow rate of between 475 and 625 scfm was sustained for each zone throughout the remediation
period. The AS injection wells were placed in the aquifer at various depths based upon bedrock.

The soil vapor extraction system is segregated into two zones. The south zone, Zone 1, mchudes six wells in the
southern portion of the site. The west zone, Zone 2, includes six SVE wells and five French drain vents in the
western portion of the site. Table 3 shows the zone assignment, screen length and geologic strata of each well.

SVE wells were located within the areas of identified contamination without impingement on the landfill cell.
Total airflow from the west SVE wells was anticipated to be 300 scfm under 13 inches of mercury. The south
subsystem airflow performance was similar to the west subsystem. The AS injection and the SVE extraction well
locations are shown in Figure 6. -

All of the SVE wells in each zone intersect a main manifold that enters Treatment Building 301. The manifolds are
connected in series with a water knockout tank, two flow through-carbon beds, SVE pumps, and an atmospheric
exhaust. A strategy of puised treatment was developed to alternate between the two zones, so the system is capable
of independent operation of either the west or the south zones for variable time periods. The pulsed approach
provides a greater degree of flexibility in actual system operation, allowing withdrawal rates from individual wells
to be adjusted or fine tuned based on recovered VOC concentrations.




Figure 5. AS/SVE well design details.

Table 3. Extraction Well Details,

Extraction Well | Depth to Screen (feef) | Screen Length | Geologic Strata
Zone 1
EW-N1 17 2 til
EW-N2 10 15 non-till
EW-N3 18 3 Till
EW-N4 10 22 non-tli
EW-N5 22.5 2.5 Clay
EW-N6 24 10 non-till
Zone 2
EW-N7 10 10 non-till
EW-N8 10 10 non-till
EW-N9 15.5 -15 non-till
EW-N10 17 12.5 non-tiil
ITRD-N7
[TRD-N9
ED-N1 NA 5 base of French drain
ED-N2 NA 5 base of French drain
ED-N3 NA -5 base of French drain
ED-N4 NA 5 base of French drain
ED-NS5 NA 5 base of French drain




Figure 6. QU-1 Air sparge and vapor extraction well locations.

The offgas treatment system consists of a water knockout tank, and two granulated activated carbon (GAC) beds
connected In series. The treatment system removes both water and volatile organies before discharge to the
atmosphere. The water collected in the knockout tank is directed to an air stripper system that operates in
conjunction with the previously installed baseline pump-and-treat system. A diagrammatic representation of the
AS/SVE injection, extraction, and treatment system components is presented in Figure 7.

Key Design Criteria

The air sparge/soil vapor extraction system was designed to meet three main objectives:
reduce the soil contamination in the west zone to acceptable regulatory levels within three to five years,

reduce the groundwater contamination to acceptable regulatory levels within three to five years,
and reach deminimis atmospheric release levels.



RC Sampie Port $:4

DISCHARGE TO
ATMOSPHERE

DICH&RGE
SILENCER

2000 LB VAPOR
FHASE CARBON VESSEL

~—GC Sample Port #3

INLINE FILTER

MAKE-UP AIR
YALVE AND
SILENCER

MANUALLY
CPERATED

ELECTRICAL
DPERATED
BUITERFLY,
YALYE

GC Sample

HE, AT-/

Port 1

4,
3

THE DESIGM, SPECIFIGATIONS, AHD INFORMATION CONTAINED

INFLUENT
6L SUTOREBBILT ELOWER = C Sample WELL
5L SUTORBILT SYE AIR FLOW
EXCHANGER BlOWeR SVE KNOCKOUT TANK
AR INTAKE FROM ATMOSPHERE
AR BLEED YALYE AND $ILENCER
AR INTAKE SILENCER
MANUALLY OPERATED,
BUTTERFLY YALYE
ELECTRICAL OPERATED. 5H SUTOREILT BLOWER
BUTTERFLY YALYE
AIR DISCHARGE —
TOTHE GROUND
EPARGE AR FLOW '
[
MOTE: 1S5LEI BATE BESCRIPTION PP ROVED

IHTHE DRAWING 15 FROPRIETARY IHF DRMATION, WHICH IS
FORTHE SOLE, ERCLUSIVEUSE OF GREAT LAKES GAREON
TREATMENT, INO, THE INFORMATION AND SPEQIFICATIONS

GREATLAKES CAREGH TREATMEMT, ING.
3300U.5, 13 NE.
KALKASKA, MICH. d9545

GONTAINEDHEREINMAY AT BE DUPLIGATED IN ANY HMAaNNER,
SHAPE OF FORM WITHOUT THE WRITTEN CONSENT OF GREAT
LAKESCARBON TREATMENT, INC.

KELCHNERENYIRONMENTAL
HORIZONT AL FLOW DIAGRAM

SITE:EG#G MOLIND MIAMISEURG, OHID

SCaLE: HopE
PATE:470CT. 133

SHEET

DRAH Y
[% enFiniT

DF. HZHBER,
%:GHRPD

TOLERAHCES: XXX
XL

EHGIHEER:

Figure 7. Diagrammatic representation of the AS/SVE injection.
system components,

extraction, and treatment




Operating Parameters

The major operating parameters needed to assess the performance and cost of the AS/SVE were considered to be
airflow rate, contaminant removal, granular activated carbon renewal, and weil redevelopment. Operating

parameters were adjusted slightly during the study to optimize operating conditions for the AS/SVE system. The
general operating parameters for the system are summarized in Table 4.

Table 4. Operating parameters affecting treatment cost or performance.

Parameter Value or Specification
Optimal airflow from extraction wells | 540 scfmm
Effluent monitoring bi-weekly
Frequency of GAC renewal upon VOC breakthrough
Frequency of redevelopment of extraction well anmually
Frequency of redevelopment of injection well annually

I5. AIR SPARGE/SOIL VAPOR EXTRACTION SYSTEM PERFORMANCE

The air sparge/soil vapor extraction project at the OU-1 Site was conducted to assess the applicability of combined
AS/SVE to accelerate the removal of the chlorinated contaminants of concern from the site unsaturated and
saturated zones. The information gathered in this project was used to determine the cost and performance of the
combined AS/SVE system at the OU-1 Site. ‘

Demonstration Objectives and Approach
The objectives of the air sparge/soil vapor extraction project were as follows:

L. Remove chlorinated VOCs from the groundwater and soil unsaturated zone at the QU-1 Site,

2. Determine the suitability and effectiveness of this technoiogy for site soil and ground water, and estimate the
time period needed to meet cleanup objectives,

3. Bvaluate the AS/SVE design configuration, determine hydranlic parameters, such as flow rates, residence times,
flowpaths, and treatment levels, '

4. Determine optimal operating parameters and conditions for treatment, and

5. Collect sufficient cost data to support cost estimates for site cleanup.

Performance Evaluation Criteria

The performance criteria considered in evaluating the AS/SVE system included:
system run time,
contaminant removal rates and the total mass reduction,
fate of chlorinated solvent compounds, and
ultimate achievable remediation levels of groundwater and soil contaminants.



certified laboratory analysis for VOCs, weekly antomated samipling and analysis by onsite gas chromatograph, daily
operational parameter monitoring and recording, and system maintenance logs, as required,

The evaluation data were collected by a monitoring program that included: quarterly summa canister sampling‘and

Performance Summary
Unsaturated Zone Individual Extraction Well Soil Vapor Extraction Performance

The OU-1 Site initial total chlorinated contaminant concentrations levels encountered at the different
extraction wells within the unsaturated zone generally ranged from 0.001 to 14.4 L/L (ppmv). However,
one well, EW-N7, had a total VOC concentration of 8619 L/L. Contaminant concentration data were
collected for individual extraction wells on a quarterly basis to assess the performance of the SVE system
on specific pockets of contamination.

Data from the quarterly extraction well sample analyses indicate a reduction in contaminant concentration
in all wells. The concentrations of the six primary contaminants found in the extraction well soil gas
samples, benzene, cis 1,2 dichloroethene, dichloromethane, toluene, tetrachloroethene, and trichloroethene,
show a marked decrease over the 17674 hours of soil vapor extraction. Contaminant reduction ranged from
34.8 % to 100 %, and was commonly greater than 80% for the entire contaminant suite and well field.
Table 5 shows the contaminant reduction numbers for all soil vapor extraction wells for the principal
contaminants. The contaminant removal rates are suggestive of a first order logarithmic reduction, as most
contaminant was removed in the first 155 days. Figures 8 through 13 illustrate the removal rate of
benzene, civ 1,2 dichloroethene, dichloromethane, tetrachloroethene, and trichlorcethene, respectively.



Table 5. Extraction well contaminant reduction percentage.

Well [ Contaminant Reduction (%) ]
benzene cis 1,2 dichloromethane [ tetrachloroethene toluene | toluene
dichlorosthene -

EW-N1 50.0 48.2 100.0 90.6 90.6

EW-N2 100.0 98.8 100.0 100.0 100.0

EW-N3 100.0 100.0

EW-N4 83.2 100.0 96.4 100.0 100.0

EW-N35 81.1 80.7 100.0 40.1 40.1

EW-N¢ 66.7 90.3 | 100.0 87.5 100.0 10600

EW-N7 87.8 100.0 100.0 100.0 100.0 100.0
ITRD-1(N7) 100.0

EW-N8 99.5 100.0 100.0 100.0 100.0

EW-N9 909 100.0 100.0 100.0 100.0
ITRD-2(N9) 89.0

EW-N10 98.7 100.0 100.0 100.0 100.0
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Figure 8. Extraction well monitoring data for bezene, a.) french drains, b.) extraction wells inchiding EW-N7 after
125 days, c.) extraction well EW-N7.
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Figure 9. Extraction well monitoring data for cis 1,2-dichloroethene, a.) french drains, b.) extraction wells
including EW-N7 after 125 days, ¢.) extraction well EW-N7.
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Unsaturated Zone Soil Vapor Extraction Performance

To establish a contaminant removal rate for the éut;'re site,— contaminant concentrations of the influent and
effluent vapors were measured on a regular basis. A combination of Summa canister grab samples, and

Tables 6 and 7 show the contaminant specific analytical results for Zone 1 and Zone 2, respectively. The
concentrations of the six primary VOCs from Zone 1 over time are illustrated in Figure 14 and Zone 2 in
Figures 15 and 16. The results of the grab samples for both Zones 1 and 2 show power function declines of
the VOCs. Curve fit equations were matched to the data by Table Curve 2D (Ver 4, SPSS, Inc.). The best-



fit equation for each compound was used to estimate contaminant concentration between sampling events,
Tables 7 and 8 show the equations and correlation factors for the curve fits for each of the VOCs where
sufficient evaluation data are available.

Early time concentrations fall very steeply and the curve fit lines may not be representative of the actual
concentrations in the first 50 hours before the first sample was obtained on December 18, 1997,

Therefore, mass removal estimates have been made starting from the first sample date. To estimate the total
mass of cach contaminant extracted from the soils, the flow rate from each manifold i used with the
conceniration data as follows:® '

Myec is the mass of the contaminant removed (Ibs), Cyoc is the concentration of the contammant {ppmv,
vIV), MWy is the molecular weight of the VOC (g/mol), MVp is the molar volume of the vaporata
specific temperature and pressure (24.5 L/mol at 25C and 1 atm), V is the volumetric flow rate in the
extraction manifold (std ft*/min), t is the time interval (min), and 3.74E-6 is for unit conversions.

From time zero to the operating time of 178 hours the system ran on six-hour infervals. The system was
switched to four-hour intervals from hour 178 to 552, and to a two-hour interval from hour 552 to 2422.

The early time periods m a SVE system provide much more mass removal than in the later periods due,



principally, to the diffusion limitation condition in later time periods where VOCs must move from within
dead end pore spaces to the locations experiencing active ventilation. At the time of shutdown on May
7,1998, the Zone 1 mass removal rate was approximately 0.04 Ib/hr. The mass removal rate for Zone 2
was approximately 0.17 Ib/hr as of October 15, 1998, giving an estimated mass removal of 4.08 Ibs/day,
which is below the deminimis regulatory emission level for air of 10 Ib/day. The deminimus level was
reached in July 1998. At that time, the extracted soil vapor was routed to bypass the carbon tanks and vent
to the atmosphere. Subsequent fouling and breakdown of the extraction pumps caused by water and
carbonate contamination required that the carbon tanks be brought back on line in August, 1998. As of
May 30, 2000, the Zone 2 mass removal rate was 0.04 Ib/hr, giving an estimated mass removal of 0.96
Ib/day. It is estimated from grab sample and onsite GC contaminant concentration analysis, and measured
flow rates that from December 18, 1997 through May 30, 2000 the SVE system extracted a total of 3433
pounds of volatile organics from the unsaturated zone, Zones 1 and 2 contributed 146.75 pounds and
3286.6 pounds of volatile organics, respectively. Table 10 shows the estimated total mass of individual
VOCs removed between December 18, 1997 and May 30, 2000 by the system.



Tablie 6. Zone | Contaminant Comcentration Data

Dtz Source | Run Time Comarninant Concentration (ppmv)
(hours)
benzene cis 1,2- dichlaromethage | tefrachloroethene toluens trichlorpathene
dichiaroethene

18-Dzc-97 | Summa 13 0.580 33.000 0.250 §,300 42,000 16.000
22-Dec-97 | Summa 56.5 0.220 [1.000 D.240 6.100 28,000 8.600
29-Dee-37 | Summa 137.5 0.081 4.300 0.160 5.400 19.000 4.600
05-Jan-98 | Summa 172.5 0.056 3.200 0.130 5,200 17.000 . 5.500
12-Jan-98 | Summa 2555 0.026 2,400 0.064 3.500 8.800 2,200
19-Jan-98 | Summa 333.5 0.017 1.300 0018 1800 3.200 1.600
12-Mer-98 | Summa 786,25 0.0056 0.770 0.430 0.062 0.5930
19-Mar-98 GC 795.8 5.160

20-Mar-98 GC 808.3 4.969 3.980
25-Mar-98 | Summa 863.75 0.0067 0,750 0410 0.053 0.930
13-Apr-98 GC 553.8 2.570
22-May-98 | Summa 1095.8 0.16 0.26 0.048 0.300
21-Jul-98 GC 1109.8 0.158 0.216 0.016 0.366
2{-Jul-98 | Summa 1105.8 0.002 0.12 0.18 0.036 0.270
15-Oct-98 | Summa 1154.8 0.003 0.2 0.32 D.044 0.430
15-Oct-98 GC 1194.8 b.oos 0.161 0.012 0.27 0.057 0.385
17-Feb-99 GC 12042 0.003 0.159 0.175 0.014 0.237
11-May-59 GC 12281 0.C84 0.102 0.011 0225
12-1en-00 GC 12345 0.001 0.094 0.148 0.137
12-Jan-06 | Summa 1284.5 0.002 0.15 0.1% 0.028 0.220
03-May-00 | Summa 1291.6 0,071 Q.11 0.002 0.130
03-May-00 GC 1291.6 0.045 0.046 0.105

[1TMay00 [ GC 12917




Table 7. Zane 2 Contarninant Concentration Data

Date Source | Run Time Contaminant Concentraon (ppmv)
(houts)
benzene cis 12- dichlorometheane [ tetrachloroethone tolucoe trichlorosthenc
dichlaroethenz
18-Dec-97 | Summn 28.00 2.300 130.000 1.600 10,000 2000 130.00¢
19-]an-38 | Summa 35L.00 0.540 17.000 0.580 3.300 41.000 50.000
25-Mar-98 | Summa 886.25 0.170 8,700 2.000 26.000 36.000
02-Apr-93 GC 1030.25 .440 0.820 20.400 31.883
13-Apr-98 GC 1155.25 11.990 14.210 -19.943
11-Apr-93 GC 1296.25 3.200 7.%60 25,094
22-May-98 | Summa 1910.22 3.300 0.680 9.900 13.000
24-Jun-98 | Summa | 2687.81 0.120 4,000 {.160 0.700 12.000 15.000
23-Jul-98 { Summa | 3327.36 0.037 2.600 0,027 0.580 8260 £.500
20-Aug-98 GC 3974,59 1,777 3.165 7.509
21-5ep-98 GC 4658.53 1.888 5.068 6.327
05-Oct-98 GC 4989.97 1713 3927 6.567
25-Nov-98 | Summa | 5755.03 1,900 0,560 3.700 8.200
09-Dec-98 | Summa [ 6086.21 0.022 1.900 0.043 0.430 2.600 6,900
18-Dec-98 | Summa [ 6305.46 1.700 0.460 2.600 7.100
30-Dec-98 GC 657544 1.857 ) 0.1%4 2.348 1.145
28-Jan-99 GC T23R.75 2,110 0.06 0.404 4.852 13,5688
I5-Feb-29 GC 167775 L701 0.062 0214 . 3.175 11.828
31-Mar-99|GC L BC| B188.15 1,944
31-Mar-99( Sumnma | §188.15 1.100 0,043 0.260 0.940 4.300
05-Apr-99( Summa | £308.15 1.100 0.041 0.250 1.100 4,800
28-Apr-99)GC TBC| 8853.34 0,009 0.874 0.054 0.183 1.135 7.607




-

Table 7. Zons 2 Contaminant Concentration Data continged

Dare Source | Run Time Contaminant Concentration (ppmv)
(hours)
benzene cis [,2- ' dicillornmuﬂlans tetrachloroethene toluene trichloroethens

' dichlgroethene ; : ‘
13-May-99|GC TBC! 5179.08 0.009 0.841 0,052, 0212 1301 7.49]
‘ 24-1un-9%|GC TBC 9823,71 0.003 0,782 LT L1119 0.829 6.601
29-ul-9% |GCTARCI 10626.00 0,015 0.926 0.103 4.606 7.620
30-Aug-99 |GC TBC| 11386.62 0002 0.928 0,018 0.191 0.764 7266
30-82p-59 [GE TBC! 12086.32 0.802 0.151 0.505 .680
28-0ct-99 [GCTEBC 12757.01 0.638 0.07% 0278 4,543
24-Nov-93 [GC TBC 13404.289 0.634 0.011 0.063 0.208 4,417
20-Dec-59 [GCTBC 14005.91 0.594 0057 0.113 4.088
10-Jan-0¢ [GC TBE| 1447649 0.540 0.067 0.045 3.817
10-Izn-00 | Summe | 14476.49 0.003 0.780 0.020 0,150 0,100 3.300
31-Jan-00 [GC T BC 14966.23 0.186 0.004 0.010 1,355
24-Feb-00 [GC T BC 15537.59 0.450 0.028 3,192
27-Mar-00 {GC TBC| 1627811 0.099 0.839
24-Apr-06 [GCTBC 1685649 0.474 0.035 3473
@Mﬁy-ﬂﬂ GCTRBC| 17673.63 0.003 0.687 | 0.022 0.010 3619
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Figure 14. Zone 1 contaminant concentration data.
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Table 8. Zone 1 Curve Fits and Correlation Factors for VOC Extraction Time History.

Contaminant y=a+bx Correlation
6]
a b c
benzene -0.0046 27.7755 -1.1817 0.993
<is 1,2-dichlorethene -0.3504 648.6003 -1.0031 0.996
dichioromethane -0.0719 2.5430 -0.5125 0.912
tetrachloroethene -83.6993 98 .2_605. ~0.0222 0.960
toluens 35.0769 129,344 20.149 0.966
trichloroethene -2.4793 52.2583 -0.4025 0.948

Table 9. Zone 2 Curve Fits and Correlation Factors for VOC Extraction Time History

Contaminant y=a-+bx° Correlation
()
a b c
benzene -0.1216 13.5694 -0.5046 0.980
1 cis 1,2-dichlorethene -0.6608 1666.3968 -0.7632 0.995
dichloromethane -0.5566 5.7169 -0.2478 0.893
tetrachloroethene -0.6464 46.3103 -0.4387 0.973
toluene -3.5518 2042.1395 -0.6595 0.98%
trichloroethene ~3.3955 555.4642 -0.4248 0.952




Tabie 1. VOC Mass Removed (Ibs).

Contaminant Total Mass Removed (Ibs)
Zone 1 Zone2 {Zone 1+ Zone 2

benzene 029 8.99 9.28

cis 1,2-dichloroethene 24,71 360.26 384.97
dichloromethane 043 | 10.17 10.60
tetrachloroethene 31.60 152.89 184.49
toluene 50.04 721.15 771.19
trichloroethene 26.70 1876.16 1902.86
other VOCs 12.98 156.98 169.96
Total 146,75 | 3286.6 3433.35

A summary of the performance of the soil v

apor extraction system is provided in Table 11, relative to

stated performance measures and project objectives. Qverall, the system met most of the identified

system performance objectives.

Table 11. Soil vapor extraction system performance summary.

Performance Measures

Values/ Resulis

system, run time

17674 hours of 21465 total hours available (82%)

contamninant removal rates and the total mass reduction

exponential removal rates for contaminants of
concern and greater than 3400 Ibs removed in 29

months

fate of chlorinated solvent compounds

deminimis requirement for direct exhaust to fhe
atmosphere achieved

ultimate achievable remediation levels of groundwater
and soil contaminants

total contaminants reduced by 1 to 3 orders of

magnitude at present removal rate remediation goals
will be aftained by December 2002

|

Saturated Zone Air Sparge Performance

The air sparge airflow rate for both Zoné 1 and Zone 2
However, after the initial increase in flow rate, a signifi
rate decreased from a peak of 310 cfm to less than 150
delivery pressure was also noted as the flow rates decre

initially increased over a ten day period.
cant decline was noted as the total flow
cfin in both zones. A steady increase in
ased. On February 4, 1998 after 40 days

of operation and with the system flow rate at approximately 50% of the initial value and the



tressure nearly double the start-up value, the system was shut
down and an investigation initiated to determine the cause of system performance decline.
Potential causes investigated for the decline in performance included microbjal biofouling and
inorganic iron or carbonate precipitate fouling of the 50 pm diameter well screens. Groundwater
analysis reports indicated iron concentrations in the | ppmm range which essentially eliminated
microbial iron oxidation and inorganic iron precipitation as a fouling mechanism, because such
low iron concentrations would not be capable of producing enough precipitable mass to plug the
well screens. However, the analysis reported alkalinity concentrations ranging from 200 to 300
ppmm which suggests that carbonate preéipitatiqn may have caused the sereen fouling. Because
no direct analysis of the fouling substance was possible, any remedy selected must be capable of
eliminating the most probable fouling candidates, that is, aerobic microbial growth or carbonate
precipitation.

A commercial product produced by Johnson Sereens specifically to treat fouled well screens was
selected as a treatment method to redevelop the wells. The treatment product was designed to
eliminate fouling caused by iron precipitation, carbonate buildup, and microbial biofouling. The
ireatment is added to the wells as a granular enhancer compound, followed by granular acid, and
the addition of water. Afier addition of the treatment compounds, the system was surged and
allowed to set for 96 hours after which the treatment solution was pumped from the wells. The
treatment for three air sparge wells, AS-N19, AS-N20, and AS-N21, began on August 26, 1998,
and was completed at close of business on August 28. Prior to treatment the wells showed flow
rates of 0, 0 and 12 cfim respectively, and 47, 27, and 39 cfm after freatment. Treatment of the
remaining air sparge wells in Zone 2 was completed in mid October 1998.

Before the air sparge system was scheduled for operation, a tracer test to determine connectivity
and capture efficiency of the air sparge/soil vapor extraction system, and 1o establish contaminant
containment within site boundaries with air injection was proposed. A fraser test plan was
developed that included the injection of 10 Ibs of Halon 1211 into the Zone 2 AS manifold with
subsequent extraction, measurement and motitoring of Halon 1211 concentration at the Zone 2
soil vapor extraction manifold.

In May 1999 the tracer test was conducted at the OU-I Site. The test indicated a strong
subsurface pneumatic connection between the alr sparge system and the soil vapor extraction
system. Based on Halon 1211 air sparge injection and vapor extraction manifold arrival times, the
apparent velocity of Halon 1211 through the system was calculated to be 2.3 em/sec which
indicates that injected air is rapidly migrating into the SVE uptake wells through well formed
pathways. The tracer test also indicated that offsite migration induced by the air sparge systemn
was possibly greater than anticipated. The analysis of three offsite well groundwater samples
obtained three hours after injection indicated the presence of significant amounts of Halon.
Integration of Halon mass measured in the three wells over 60 hours produced a total mass of
approximately 2.5 Ibs of Halon 1211 in the offsite wells or 25% of the total mass injected.

Based on the tracer test results, it was decided by the Technical Advisory Group that the air sparge
system at the OU-1 Site would not be operated ag planned, because of the high probability of
increased contaminant movement offsite induced by air injection into the aquifer. However, it
was decided that the air sparge system would be utilized in a limited manner to assist in the
removal of high contaminant concentrations in isolated areas where the pump-and-treat system



- AIR SPARGE/SOIL VAPOR EXTRACTION SYSTEM COSTS

The Mound OU-1 air sparge/soil vapor extraction system was designed by R_E, Wright Environmental,
Inc., constructed by Kelchner Environmental, Inc., and operated by Babcock and Wilcox Technologies of
Ohio under a cost-plus-fee management and operations (M&O) contract with the DOE, Several
organizations, including Sandia National Labs and several industry participants, played an important role in
the design, operation, and monitoring of the remediation system. These services were often in an advisory
or consulting role, though some direct support was provided to the project. Where appropiiate, direct
support costs are included in Table 12, which shows project costs in accordance with the interagency work
breakdown structure adopted by the Federal Remediation Technologies Roundtable.

As can be seen from Table 12, 13% of the overall cost of the system operation was related to the extensive
monitoring conducted. This level of mlonitoring was used in an effort to better understand the operation of
the system and to track the contaminant removal through time. The monitoring cost data includes summa
sampling and onsite GC analysjs. From an operational viewpoint, the system removed an estimated 3433,
Ibs of soil vapor contaminant. The direct treatment cost for contaminant removal, excluding the extensive
monitoring costs, during the system operations was therefore approximately $365 per pound of
contaminant removed, -



work breakdown structure

Sparge/5o0il Vapor Extraction Pr

cject cost by interagency.

Cost element

Description

(with interagency Costs Subtotals
WBS Level 2 code) 169 €3]

Mobilization and preparatory
work(331 01)

Maobilization 5000

Site Preparation 10000

Demebilization and Site Restoration 7500 22500
Monitoring ,sampling, testing,
and analysis {331 02)

Sampling Performance Monitoring 7500

Sampling Compliance Monitoring 29750

Sampling QA/QC 7500

Analysis Performance Monitoting 13000

Analysis Compliance Monitoring 38000

Analysis QA/QC 8000

Analysis Data Reduction 5500

Geoprobe Sampling 10467

On site automated GC 45000 )

Sampling and Analysis Supplics 20000 184717
Ground water collection and
centrol (331 06) .

Miscellaneous 3000 5000
Soil vapor collection and control .

GLCT 4,000 lbs. GAC Replacement (LTD) 55000 55000
Air Sparge Treatment

Above Ground Equipment Poerchase 15000

Below Ground Equipment Purchase 8800

Above Ground Installation 36200

Below Ground Installation 100500

Contractor Operating Costs 64750 225250
Soil Vapor Extraction Treatment

Above Ground Equipment Purchase 8000

Below Ground Equipment Purchase 4200

Above Ground Installation 17800

Below Ground Installation 50560

Contractor Operating Costs 64750 145250

l_Genera.l requirements (331 22) Project management and enginsering (+Q&M) 801322 801322

e



TOTAL 1435039

§7. REGULATORY/INSTITUTIONAL ISSUES

In 1995 DOE, EPA, and EG&G entered into an agreement with the ITRD Program to evaluate innovative

technologies to remediate ground water and unsaturated zone contamination at the Mound OU-1 Site
effectively and expeditiously.

8. SCHEDULE

Table 13, Tasks and schedule associated with the air sparge/soil vapor extraction project at the Mound OU-
1 Site.

Date Milestone
March 1995 Technical Advisory Group formed
April 1995 Technologies selected for demonstration
April 1996 Pilot scale studies completed
April 1997 Construction of full-scale system begun
November 1997 Construction of full-scale system completed
May 1998 Air Sparge system determined to be unsatisfactory halting sparging
May 2000 >3500 pounds VOC removed from unsaturated zone since startup

9. OBSERVATIONS AND LESSONS LEARNED

Ailr Sparge Wells

The AS above ground distribution System was constructed of gélifanized piping. This could be potentially

replaced with schedule 80 PVC with insulation to provide UV degradation protection, This change would
result in lower material and labor charges being incurred.

The sparge points recommended for use, with 50-micron bubbles, fouled within seven weeks of use. This
occurred during the initial testing period in which the system was operating as designed, switching between
two remediation areas. After treatment by traditional well redevelopment method, well performance was
restored to initial levels. The restart of the AS system was delayed due to an EPA request that additiona)



al produced by the AS system be quantified. This required the measurement of a stable
baseline contaminant level prior to the initiation of the AS. Ag onsite purge-and-trap GC was required to
quantify this VOC baseline conceniration and to measure the expected small decrease in contaminant level
produced by the AS system. The procurement, testing, and qualification of a purge-and-trap GC added
significant cost and time to the project. S

Soil Vapor Extraction System Components

During the project the large SVE blower (6LP) experienced two failures, the small SVE blower (5LP)
experienced one failure, the 50-hp motor required replacement, and the drive belts required replacement
twice. The blower failures were attributed to calcium carbonate encrustation of the blower compressor
vanes caused by evaporation of moisture contamination. The moisture reached the blowers becauss the
GAC tanks, which acted as water absorption units, were bypassed after the VOC concentrations in the
effluent reached deminimus levels and the GAC was no longer required for effiuent treatment. Excess
moisture should have been removed by the moisture knockout tank, but the system tank was approximately
1/3 the size required to adequately remove moisture from the system. '

- The heat exchanger core, due to excessive airflow impedance, was changed. The cause was determined to
be carbon fouling of the small passages within the core. This was caused by the system not having post
carbon vessel filtration and the carbon within the vessels migrating past the 6LP blower and into the heat
exchanger. A filter unit was procured and installed in the 6LP blower intake line.

Effluent Treatment System Components

During the period the installation coatractor was operating the system and training Mound personnel,
carbon saturation was achieved and went undetected until February 4, 1998. On this date, the system was
shut down until the carbon was changed out on February 12, 1998. This reinforces the importance of
having the contractor provide an approved monitoring plan prior to system startup,

The SVE system was shut down on multiple occasions for spent carbon removal and replenishment. On

each of these occasions, the system was offfine for approximately six (6) hours. A design change in

plumbing and piping is suggested for future systems to enable changing of carbon in a single vessel

without necessitating a system shutdown, Furthermore, the use of traditional PVC well screens for air

distribution in the lower portion of the GAC vessel should be zvoided as this lead to additiénal down time
for multiple cleanings and has resulted in reduced air flow efficiency.

The Grundfos pump, used to transport liquids from the SVE knockout tank to the air stripper, was found
inadequate in capacity during rain events exceeding one inch. A pump kit to expand the capacity of the
pump was implemented. This only gave marginal relief and did not completely rectify the problem. The
major constraint was the one-inch diameter line to the ajr stripper manifold which limite flow capacity.

e e e e
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= 11. VALIDATION

Signatories:

“This analysis accurately reflects the performance and costs of the remediation.”

ER Program Manager
U.S. Department of Energy

Jim Phelan, Technical Coordinator
Innovative Treatment Remediation Demonstration Program
Sandia National Laboratories

U.S. Eavironmental Protection Agency




Attachment G

OU-1 FFA Monthly Report (example)



OU-1 Pump & Treat. Soil Vapor Extraction, Air Sparge and ITRD

The directed Air Sparge study commenced the week of 7/23/01. This is a joint effort between
BWXTO and the ITRD. This study was continued through this reporting month.

Operable Unit 1 Performance

] 0,28
Note: Operating hours based on 07/31/01 am to 08/30/01 am.




