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FORMER NAVAL AIR WARFARE CENTER (NAWC) WARMINSTER
MEETING MINUTES

RESTORATION ADVISORY BOARD (RAB) MEETING NO. 103
| ' REFERENCE: CLEAN CTO NO. 041

Meeting Date and Time: November 15, 2005, 9:20 A.M. to 10:30 A.M.

—_

Location: Warminster Municipal Authority Board Room

 Atendees: See Altachment 1 (attendance fist)

HwoN

Summary of Meeting Discussions: See below.

Introduction and Administrative Update

Mr. Frank Cellucci, the Navy's technical manager for the project, opened the meeting by
welcoming the _attende’és and:prbviding an agenda for the meeting {(Attachment 2). Introductions
were made for thase in attendance and the minutes for the May 2005 HAB meeling were

approved. '

Treatment System O&M Update (ECOR)

Mr. Pat Schauble of ECOR Solutions Inc. provided an update on the ireatment"system O&M
activities (see handout; Attachment 3). Some notable information presented includes data
indicating that»394,440>,179 gal!ohs of water had been extracted and treated through Septembér
2005; contaminaht mass. removed to date vinclljdes approximately 3,820 1bs of TCE, 141 Ibs of

carbon tetrachloride, and 87 Ibs of PCE; and system up-time has been greater than 95%.

Mr. Schauble and Mr. Rich E\/ans (alsovof ECOR) askéd Mr. Carson Freeman of Warminster
Municipal Authority about obtai_ning access 1o the fenced-in area around the new municipal water
‘treatment plant, in the event that ECOR needs to access the area for treatment system O&M-
related activities outside of normal business hours. Mr. Freeman indicated that WMA would not
provide a key to ECOR due io security issues, but would provide a name and contact number for

off-hour access requests.



Performance Monitoring Update (ECOR)

Mr. Schauble indicated that the most recent quarterly report submitted in final form was the 2™
yuarter FY 2005 report, and that the 3fd quarter report has been submitted to the Navy for internal
review. Additional details regarding recent performance monitoring-related activities were

provided in the ECOR handout (Attéchment 3).

Long Term Monitoring -Prodrar'n Optlimization (ECOR) .

ECOR indicated that they have begun implementing the long term monitoring program.
maodifications recommended by the Technical Evaluation Group (TEG) in the memo released by
Jeft Orient (Tetra Tech NUS) in September 2004, starting in the 3" quarter FY 2005 monitoring
’-event. Streamlined quarterly reports will be prepared beginning with the 4™ quarter FY 2005"
report. Mr. Schauble suggested that the use of PDB sampling techniques in well HN-1001 be
reconsidered, as the initial sample analyses did not match up well with those obtarned usrng
conventional sampling methods. Mr. Tony Sauder (Pennoni Associates) questioned the use of
V‘VPDB sampling methods in general at the site. Mr. Drew Barton (Battelle) explained Battelle’s
work at the site 1o evaluate the use of PDBs for sampling, and suggested that PDBs be tried

_ again at HN-1001, monitoring 3 intervals around the target fracture zone instead ofonly 1.~

Mr. Schauble and Mr. Evans indjcated that anomalous PCE concentrations. detected in the
sample from'moﬂr\itoring well HN-52S suggested the presence of a separate (non-Navy) source of
contamination in the area west/northwest of Area A. Mr. Jelf Orient (Tetra Tech NUS) indicated
that a separatesource has long-been suspected based on earlier sampling data (including 1,1,1-
TCA concemratrons) and ' was discussed in the Area A Groundwater B! Report. Mr. Schauble
-indicated that 1,1,1-TCA concentratrons have declined but PCE has recently increased (to up to
14 ppm), and TCE levels are now hlgher than those observed onsite in hydrogeologlc unit A Mr.
Dave Fennimore (Earth Data) asked whether there was any data showing a hydrogeologic
connection between HN-52S arrd municipal well WMA-26; Mr. Orient replied that the Navy
performed a water Ievel study to evaluate the hydrogeologic connection between WMA-26 and
the monitoring wells between Area A and the municipal well, and that it is available in the
Administrative Record file. The potential' for additional investigation to identify other sources was
‘discussed. Ms. April_Flipse(PADEP) stated that there is no state funding available to initiate a
state-lead investigation. " Ms. Kathy Davies (USEPA) suggested that the Navy pull together a
memo providing the rationale for believing that a separate, non-Navy source is contributing to the
contamination in the vicinity of Area A, along with supporting data, and provide thet memo to

PADEP and the USEPA for their use as a mechanism to potentially get additional investigation



started. She-also expressed a concern that the 14 ppm concentration of PCE in groundwater

may indicate the presence of DNAPL nearby. Mr. Fennimore and Mr. Freeman also asked for

copies of the Navy’s recent sampling data for WMA-26, stating that they hadnt received any data

for awhile.

Groundwater Extraction and Treatment System Optimization Study {Battelle)

Mr. Barton presented a summary of the GWETS optimization study that Battelle - recently

perormed (see Attachment 4 for a summary of the presentation). A draft report was sent 1o the

Navy, TEG, and Warminster Township/WMA consultants for review approx1mately 3 weeks prior

to the RAB meeting. Some of the pertinent observatlons findings, and related discussions »

' lbrought up include:

For the‘groundwater treatment plant, the sand filters (when in use) are the ltmtttng factor

regarding the volume of water that can be treated (~115 gpm maxrmum)

The current pumping rate for Area A consistently exceeds the design rate required for
plume capture while the pumpmg rates for Areas C and D are at least occasnonally

slightly below the desrgn rate. Mr. Orient pointed out that pumping rates had decreased

in Areas C and D as’ a result of some extraction wells being shut down as the

contaminant’ levels in them declined to negltglble levels - not as much plume capture is

now required since the extents of the plumes have shrunk somewhat in these areas.

Most contaminant concentration trends are downward, with the exception of a 38%
increase in PCE within Area A. Mr. Fennimore asked what was causung the i mcrease in
PCE levels. Mr. Banon replied that Battelle did not evaluate this since PCE is such a

finor .constituent compared to other contaminants (TCE, carbon tetrachlonde).

BioChlor modeling was performed by Battelle to evaluate the feasibility of relymg on
natural attenuation for remediation of groundwater associated with Areas C and D. A
steady-state, continuous source assumption was used for the modeling. Ms. Davies
stated that this assumption is not consistent with the application of natural attenuation as
a groundwater remedy, since a CERCLA natural attenuation remedy should meet
cleanup goals throughout the plume, not just at some compliance point located
downgradient of the source. Ms. Davies also asked what the basis was for concluding

that biodegradation was occurring downgradient of Area D, ie. were biodegradation

' daughter products found. Mr. Barton stated that the BioChlor modeling only looked at



" TCE, and that the inclusion of some biodegradalion was necessary for model calibration
purposes. Both Ms. Davies and Mr. Fennimore disagreed wrth the approach of
employrng a biodegradation assumption without having supporting site data (daughter

products, microbes).

Battelle recommended lncreasmg the pumping rate within Area A and optimizing the lndlvrdual
extraction well pumping rates to increase mass removal. Ms. Davies suggested that this ‘may pull
in more clean water. Mr. Orient noted that since the wells are located within the source area,
clean water pulled from outside the plume would move through highly-contaminated zones and
accelerate the flushlng/mass removal rate. Mr. Fennimore asked if Battelle had considered the
potential for injection of a chemlcal oxidant to knock down the contaminant mass in the 'source.
area. Mr.v Barton replied that it had not been looked at. Both Ms. Davies and Mr. Orient stated
~ that they felt this would be worthwhile to consider, as the extensive network of monitoring and
extraction wells within the source area would provide numerous m;ectlon/extracluon pounts for the
.chemical oxrdant while at the same time maintaining hydraullc control of the source area. Mr.
Ron Sloto (USGS) mentioned that lhe chemical oxidant would tend to move preferennally through
the higher permeability fracture zones which also tend to have lower contaminant concentrations. -
Mr. Orient suggested that low permeablllty/hlgh concentratlon wells could be targeted for possible
_injection, to maximize“the beneflt and offset the tendency lor the oxidant to move prelerentlally

through the more permeable fractures.

Treatment’ plant modifications recommended by Battelle mcluded bypassing the equallzallon :
lank taking the metals treatment’ equupment offline, . installing an air stripper with a higher VOC
removal efficiency, dlscomlnumg the use of LGAC for polrshmg it the new stripper adequately
removes VOCs, addlng another VGAC .unit in series with the two existing umts (installed in
'parallel) to bring the system into compllance with current regulatlons and modifying the long term
groundwater monitoring program in accordance thh TEG recommendatrons (with a few
recommended changes as per Attachment 4). Potential cost savings from implementing the
recommendations were projected to be approxrmately $1.9 million over 30 years. One of the
recommendations was to discontinue the sampling of WMA-13, located northeast of Area C.
Given the recent discovery of-higher concentrations of PCE in Area C, Mr. Fennimore asked that

the sampling of WMA-13 be continued for awhile. Mr. Cellucci concurred.

Battelle also recommended suspending pumping from Areas C and D and implementing a natural
attenuation sampling program. Ms. Davies objected to this as there would be no source control,
which is required for an MNA remedy, and under the continuous source assumption ARARs

would not be met throughout the plume for the foreseeable future. Ms. April Flipse (PADEP) also



pointed out that stopping the pumping in Areas C and/or D may cause chromium levels in the
treated water to increase . (less dilution) and exceed discharge limits, especial'ly it metals

treatment processes are taken offline.

Review comments on the draft optlmlzanon study were to be submitted to the Navy/Battelle by

mid-December.

Miscellaneous Topics and Issues

The recent detection of 330 ug/L of PCE in a replacement monitoring well within Area C was
discussed. Ms. Davies, Mr. Barton, and Mr. Orient all felt that the Higher-concentration recently
detected is not a new release but is from an unknown source that has not been identified.in the
work done to date. As such, overall groundwater concentrations within and downgradient of Area
C are not expected to increase over what has typically been found in the past, Mr. Orient stated
that additional insitu remediation activities would likely be ineffective unless the source was found
and targeted. Ms. Davies stated that she felt pumping should be continued in Area C, and that
the Navy should consider addmonal work targeted at trying to find the source of this higher PCE
concentrauon '

Mr. Sauder brought up that Warminéfer Townshib is looking at a plan for construction of a self-
storage facility near the Area A extractlon wells. Mr. Sauder wanted to know if there were any
issues related to the planned constructlon of a stormwater basin. Both Ms. Davies and Ms. Flapse
stated that there could be significant issues-with the excavanon/constructlon of a basin, including
excavating potentially contamlnated so:l altenng the performance of the groundwater extraction
system, and compliance wnh new NPDES requirements. Mr. Sauder asked if construction.of a-
fined basin outside of any no- dig. zones would be OK. Mr. Cellucci stated that the Navy and
regulators would need to review a formal submittal of p!ans and specs before approving or

disapproving the constructlon of the self-storage facility.

Next Meeting Date

The next RAB meeting date was tentatively set for Tuesday, May 2, 2006 at 9:30 A M.

The meeting was adjourned at approx’imaﬁely 10:30 A M.
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ATTACHMENT 2
MEETING AGENDA



NAWC WARMINSTER

TECHNICAL SUBCOMMITTEE/RAB MEETING
15 November 2005 9:00 AM
WMA Board Room
415 Gibson Ave
Warminster, PA

MEETING AGENDA

_Admmlstratwe Update
Minutes of the Last Meetmg (Tetra tech NUS)

ATreatment System O&M Update (ECOR)

Performance Moniforihg Update (ECORj

bU-l‘A ‘bbwngrédieni PCE Detections .(ECOR)_‘
Grmindwater Recovery System Optimization. (Batteile) |
‘Miscellaneous Topics and Issues

Time and L‘o'c-atii)n of Next Meefing: May 2006 - Date to be determined

. Directions to the WMA Board Room:

From County Line Rd - instead of turning north (right) onto J acksonville, continue west
on County Line to York Rd. Turn north (right) onto York Rd. Continue to Henry Ave.
Tum west (left) onto Henry Ave. Continue to Glbson Ave. Tumn right into the parkmg :
lot shared by the Warminster Townshlp and WMA The WMA building in located
towards the rear. .

From the former NAWC - proceed to the intersection of Street and Jacksonville Rd.
Turn west (right) onto Street Rd. Continue west to York Rd. Tum south (left) onto
York Rd. Continue to Henry Ave. Tum west (right) onto Henry Ave. Follow directions
as above to the WMA building. |
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NAWC WARMINSTER
15 NOVEMBER 2005 RAB MEETING

'ECOR SOLUTIONS, INC. PRESENTATION

Grormdwater Treatment Plant Performance

394,440,179 gallons recovered and treated (1999 start up through September 2005
reporting period). .

System up-time >95%.
Replaced groundwater pumps and motors as needed.

Cumulative dissolved- -phase hydrocarbon recovery through September 2005
reporting period: .

- Tetrachloroethene (PCE)—-87- pounds _

= Trichloroethene (TCE) - 3,820 pounds

= Carbon Tetrachlorlde (CC14) - 141 pounds

Mass recovery during 2005: : ' :
o PCE: 86% - Area A, 12% - Area C, 2% - Area D
o TCE:98% - Area A, 2% - Area D :
o CCly: 100% - Area A '

Performance Monitoring (Long Term Mortito’rihg) .

Events comp[eted by ECOR: '
3rd Quarter FY 2004 — April and May 2004
» 4™ Quarter FY 2004 — July and August 2004
= 1" Quarter FY 2005 — October 2004
= 2™ Quarter FY 2005 — January and February 2005
= 3" Quarter FY 2005 — April 2005
= 4" Quarter FY 2005 — July 2005 -
= 1* Quarter FY 2006 — October 2005

Reports submitted: '
= 3" Quarter FY 2004 Final Report
= 4" Quarter FY 2004 Final Report
= 1*Quarter FY 2005 Final Report
- 2"d Quarter FY 2005 Final Report
= 3 Quarter FY 2005 Internal Draft
= Revised QAPP/LTPMP Draft Final



NAWC Warminster RAB Meeting — ECOR Solutions, Inc. Presentation
15 November 2005

Page 2 of 3

Repons to be submltted
= 4" Quarter FY 2005 Internal Draft (est. 1 December 2005)
* 1% Quarter FY 2006 Internal Draft (est. 31 December 2005)

Groundwatervlevels have decreased by up to 20 feet from October 2004 to
October 2005.

Repairs to several monitoring wells were completed (replacement of concrete
pads, well protectors, etc.) during April 2005. Resurveying of modified and
repaired wells was completed during July 2005. The new top of casing elevations
have been utilized for recent groundwater contouring. '

Revised Quality Assurance Project Plan (QAPP), Sampling and Analysis Plan
(SAP), and Long Term Performance Monitoring Plan (LTPMP) were submitted

on 2 November 2005 in Draft Final.

J

A well schedule with updated off-site address and property owner information

.and a revised map were completed since the last RAB meeting.

Access has been denied to monitoring wells HN-661 (Aztec Machinery
Company), R-6 (Young Residence), and R-7 (Martindell residence). These
monitoring wells are proposed-for abandonment during 2005. The Navy is

'workmg to obtain an access agreement with the property OWDErSs.

The Revised Long-T erm Performance Monitoring Plan for Operable Units 14, 3,

~and 4 Remedial Actions (LTPMP) (Battelle, June 2003) indicates that Warminster
' Municipal Supply Well WMA-13 is to be removed from the long term monitoring

after four consecutive quarters of laboratory analytical data indicating that all
contaminants are below the maximum contaminant levels (MCL). During the 4

‘May 2004 RAB meeting, Battelle indicated that if all contaminants were below
~ the MCLs during the next monitoring event (3™ Quarter 2004), that sampling may
‘be discontinued at WMA-13. Through the 4th Quarter FY 2005, all analytes

remain below the MCL. Per previous recommendations, discontinuation of
sampling at WMA-13 may be appropriate at this time.

Long Term Monitoring Program Optimization

A copy of a 2 September 2004 memo (TEG-recommended changes) was
distributed by Jeff Orient of Tetra tech NUS during the 9 November 2004 RAB
meeting detailing proposed changes to the Long Term Monitoring Program. No
comments have been received to date.” The proposed changes were implemented
with the 3™ Quarter 2005 monitoring event (April 2005), including reduced
sampling frequenmes As recommended in the memo, ECOR will present a
reduced deliverable for quarter]y LTM reports begmnmg wrth the 4™ Quarter FY

| 2005 report.



NAWC Warminster RAB Meeting — ECOR Solutions, Inc. Presentation
15 November 2005 - .
Page 3 of 3

Afea A Cross Gradient and Down Gradient TCE and PCE’Concentfations

» The six wells utilized in the OU-1A transect for Hydrogeologlc Unit B (EW-A4,
EW-A9, HN-67D, HN-141, HN-161, and HN-100I) consistently demonstrate that
TCE is-detected at significantly higher concentrations than PCE (i.e. 1 to 3 orders
of magnitude). The transect is depicted in Figure 1. Select TCE and PCE
concentrations are summarized in Table 1.

o  Off-site downgradlent monitoring well HN-521 (not considered in the transect)
exhibits similar TCE to PCE detection ratios to the transect.

» Monitoring wells Jocated in Hydrogeologic Unit A have varying TCE to PCE
ratios. Monitoring well HN-55S, located on the former NAWC, and monitoring
well HN-110S, located downgradient of the former NAWC, generally indicate
TCE to PCE ratios similar to the Hydrogeologic Unit B wells. However,
monitoring wells HN-52S and HN-168S, located cross gradient and downgradient,

-tespectively, of the former NAWC, exhibit significantly hlgher PCE
~ concentrations than TCE concentrations.
‘e Supply well WMA-26 demonstrates a similar trend to HN-52S and HN-16S with
higher PCE concentrations than TCE concentrations.

¢ Supply well WMA-26 was reportedly withdrawing approximately 250 gallons per

- minute (gpm) during October 2005. Approximately 55 gpm was continuously
extracted by the pumping system at OU-1A during October 2005.
 The data indicate that a potential unidentified source of PCE exists cross gradient
of the former NAWC that may be contributing to groundwater quality degredation
- in the vicinity of the former NAWC. Supply well WMA-26 appears to be
- providing partlal capture of the PCE-impacted groundwater and may be inducing
-a downward gradient component for impacted groundwater.

* Additional investigation of this potential unidentified PCE source may be

warranted.



TABLE 1

NAWC WARMINSTER )
TCE & PCE CONCENTRATION TREND SUMMARY

Well ID EW-AZ EW-Ad HN-670 COUHNet4l HN- 16l : HN-100i HN-52|

HGU . ] TCE:PCE . TCE:PCE B8 - | TCE:PCE B: TCE:PCE} B TCE.PCE B TCEPCEY . TCE:PCE
Contaminant TCE PCE RATIO TCE PCE RATIO TCE PCE RATIO TCE" PCE RATIO TCE - PCE RATIO TCE PCE RATIO TCE PCE RATIO
30-Jun-99 46,000 370 124 8,800 0 INF ) 3,900 - a7 40 3,600 65 54 : 920 45 20
17-Feb-00 24,000 | -. 0 INF 11,000 0 INF _ 910 15 61" 1,100 15 73 870 Q INF
17-May-00 40,000 340 118 14,000 0 INF - 820 12 68 980 11 89 620 0 INF
25-Sep-01 8,400 86 98 14,000 93 151 720 14 51 - 870 14 62 . 550 10 55 570 30 19
19-Nov-01 16,000 140 114 16,000 46 348 810 11 74 950 ' 14 68 500 10 50 670 29 23
5-Feb-02 6,400 78 82 3,300 28 118 980 13 75 - 770 14 55 620 .13 48 610 38 16
7-May-02 54,000 220 245 12,000 80 - . 150 680 4 170 380 2 190 580 8 73 260 2 130
21-Aug-02 31,000 240 129 9,100 170 54 1,300 8 163 240 1 210 490 28 18 270 2 135
18-Nov-02 13,000 67 194 15,000 81 185 1,700 3 567 510 3 170~ 530 7 76 230 3 77
11-Mar-03 20,000 150 133 5,600 55 102 460 5 92 330 -0 INF 410 7. 59 170 0 INF
2-Jun-03 20,000 71 282 5,100 92 55 800 5 160 240 1 240 510 6 85 230 14 16
4-Fab-04 19,000 200 - 95 4,400 180 23 560 3 187 360 4 90 600 7 86 200 2 100
12-May-04 13,000 130 100 3,400 45 76 330 0 INF 14 0 INF 420 0 INF 130 0 INF . 340 18 19
5-Aug-04 58,000 0 INF 2,500 69 38 3,899 0 INF 120 0 INF 330 3 .97 9 0 INF
6-0Oct-04 9,800 84 117 1,900 37 51 360 0 INF 10 0 INF 410 3 137 [ 0 INF 100 1 101
24-Feb~05 - 18,000 0 INF 2,400 80 30 . 400 Q0 INF 190 2.4 INF 380 7 54 9 o] INF
05-Apr-05 15,000 590 25 2,100 66 32 . 460 0 .INF 63 0 INF 180 1 188 8 0 INF 370 17 22
07-Jul-05 7,000 110 - 64 1,600 34 47 200 3 74

Well ID HN-55S8 HN-528 HN-16S HN-100S8 WMA-26

HGU TCE:PCE TCE:PCE A TCE:PCE A TCE:PCE NA TCE:PCE
Contaminant TCE PCE. RATIO TCE PCE RATIO |- TCE PCE RATIO TCE . PCE RATIO TCE PCE RATIO
30-Jun-99 : . :
17-Feb-00
17-May-00
25-Sep~01
19-Nov-01
5-Feb-02 ~
7-May-02
21-Aug-02
18-Nov-02
11-Mar-03 . .
2-Jun-03 71 0 INF 870 4,100 0.21 33 360 0,09 94 120 0.78
4-Feb-04 N 990 11,000 0.09- : : 89 170 0.52
12-May-04 27 0.23° 117 260 1,400 0.19 23 280 0.08 99 0 INF 78 190 0.42
5-Aug-04 64 | - 160 0.40
68-0Oct-04 420 8,500 0.05 ] . 76 140 0.54
24-Feb-05 ] 68 00 0.34
05-Apr-05 45 -0 - INF 470 14,000 0.03 23 150 0.15 140 0.92 162 69 50 0.28
07-Jul-05 . : 130 |27 48 44 80 0.24
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GWETS Optimlzatmn Study -

NAWC Warmmster Pennsylvama



Presentatlon Overwew o

* Remedial ACtIOﬂ ObJectlves and Selected Remedy
. GWETS Evaluation ‘

* Recommended Remedial Alternatives
 GWETS: Opfimization Recommendations

* Cost Evaluation -
: Battelle

The Business of Ix_m&vaﬁon



Remedial Action Objectives |

¢ Area A

— Contain DNAPL and contamlnated groundwater |nS|de of
the Tl waiver zone

— Achieve 'M-CLS:O_utS’-I-,-‘e“theiT-l 'WaiVer zone

. Area C and D

~ —Contain source area groundwater in the vrolnrty of
extraction wells

—Achleve MCLs

~ Batfelle

The Business of Innovation



Selected Remedial A-c't-EOnS-«

. Groundwater extractlon and treatment for each OU

» Groundwater extraction from a total of 29 wells W|th
- a combined pumplng rate of 80 - 140 gpm

* Area Aand D groundwater extractron system
- designed to allow municipal production well
WMA-26 capture any contamination not contained
by the on-site extraction wells |

e Remedial action for Area D includes use of MNA for
groundwater not contalned by extractlon wells |

o Inst|tut|ona| controls

" Baftelle

The Business of Innovation



Current Treatment System |

« lon exchange — treatment of Cr(VI) from a split
stream of Area A groundwater onIy o |

. Equahzatlon tank

* Flash-mix and ﬂocculator tank with lncllned plate
~ Separator and sand filter for metals treatment (no
chemical addition) -

* Sludge thickener and filter press for sludge handllng
(currently no sludge generated)

* Air stnpplng for VOC treatment

* LGAC for VOC polishing before treated water
discharge to surface water

. ’VGAC for VOC treatment of air stnpper off-gas

Battelle

The Business of Innovation



Current Treatment System
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Parameter

Area

A

- C

D

Source

| DNAPL

Dissolved

Dissolved

‘Primary contaminant

TCE

PCE

TCE

Max. concentration
| detected at startup

[>200,000 pglL

- 40-50 pg/L

~1,000 pg/L

| Max. concentration
‘detected May 2004

">10,000 g/l |

25 ngll”

70 ug/L

GWETS

15 EWs

5 EWs

 8EWSs

Years of operation

6 (1999-2005)

9 (1996-2005)

6 (1999-2005)

Typical combined
| pumping rate .

35-50 gpm

 10-40 gpm_

- 40-60 gpm

Total extracted

T ~0imMe |

_~28MG__

~134 MG
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GWETS Evaluatmn Hydraullc Contamment

. l\/llnlmum pumping rate requrred to marntam
hydrauhc control (accordmg to groundwater models)

—~Area A = 40 gpm

—Area C =27 gpm
—AreaD=74gpm |
~* Current pump’ing rates in each area:
—Area A = 52.7 —61.8 gpm
— Area C =19.7 - 32 gpm
—Area D = 42.8 — 52.5 gpm

« Monitoring data indicates that hydraulic containment

~of source area is currently achieved in all areasB .
dii€lle
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GWETS Evaluatlon Metals Removal

MetalsConcentratlons mEQTankEfﬂuent ) N
1600 + _ - . _ | o5
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. Currently no chemlcals added durlng treatment no sludge is generated

. Metals are below concentranens that require treatment.
o Batfelle
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GWETS Evaluatlon Cr(VI) Treaﬁment

/.,

i Area A

o —h—EquallzanonTankEfﬂuent .
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* Jon exchange mfluent Cr(Vl)
* lon exchange effluent Cr(VI)

20 ;,Lg/L

<10 ug/L
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GWETS Evaluatic

n - VOC Treatment

B Treatment system effluent has not exceeded the
permitted discharge limits |

* Air s.-tripp'er i-s.__9._2.3% - 98.2% effective ‘ |

“« Concentrations (jf TCE occasionally exceed the
~discharge criteria after air stripping, but LGAC
effectively removes any 'remain‘ing VOCs

Batfelle
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GWETS Evaluatlon Achlevmg Cleanup Levels

| Monthly VOC Mass Removal

»
o

| ——-TCE -
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N / — /\

' Nov-03 JarLO4 »Ma;-oc} Apr'04 'Jun]-04_ Au‘g]-‘04 Ss;;-04 NO\;;O4 De<;-04 Feb-05 Apr-05-
* A total of ~4,000 Ib of VOCs removed by GWETS to date
. TCE accounts for >90% of VOCs prlmarlly from Area A
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GWETS Evaluatlon Achlevmg Cleanup Levels

. Statlstlcal analyses performed to determme
contaminant trends in each Area

— Area A: CCl, = -15%lyr, TCE = -24%/yr PCE = +38%/yr
—Area C: PCE = -10%/yr
— Area D: TCE = -15%/yr

» Estimated time to achleve cleanup Ievels based on
statistical trends :

| —Area A =56 yrs (TCE outSIde of DNAPL source area)

—Area C=32yrs (15 yrs for EW concentratlons)
| —AreaD"17yrs | -

~ Battelle
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N GWETS Evaluatlon Cest Efflelency

ot A N V S

| $0 +—
Nov-03 Jan04 Mar04 Apr04 Jun04 Aug 04 Sep04 Nov04 Dec 04 Feb05 Apr05

- * Average cost per pound VOC removed $4OO to $1,700

* Continued operation of the eXIstlng system would Cost an
addmonal $5.2 million over the next 30 years

Battelle
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Recommended Remedial Alternatlves

« Due to relatrvely Iow contamlnant concentratlons in
~Areas C and D, the feasrblllty of MNA was evaluated

— Used a natural attenuation analytrcal groundwater model
(BIOCHLOR) as screening tool

- —Models constructed using srte-specifio parameters
determined during previous site investigations

- Models do notaceount for extraCtion Well operation
- Models Constructed conservatlvely wnth contlnuous source
— Callibrated to existing concentrations

Battelle
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‘Recommende
*Area C - |
— Model ind'i-cfa‘tes.m;finimali '-b_‘iOd-..;e.:gr.;a-dation is occurring |
| -Assumin‘gvm“axvim-um’_,oo-n'_cen..trati'on observed in extraction
wells (25 ng/L), MCL achieved by NA within 500 ft -
— Assuming maximum concentrations observed in
Upgradient monitoring wells (330 ug/L), MCL achieved by

d Remedial Alternatives (cont.)

-~ NA within 2,000 ft
* Area D L
— Model suggests that b'iodegra‘dati'on is OCCu-rring
— Assuming maXimumooncéntration observed in Area D
- wells (70 ug/L), MCL achieved by NA within 400 ft

—Assuming no biodegradation , MCL achieved by NA within
S tz200ft o | Batfelle

- The Business of Innovation ‘



Optlmlzatlon Recommendatmns
Area A Extractlon Wells e

. Momtorrng rndlcates current pumping rates (52 7-
61.8 gpm) are adequate to marntaln hydraulic
| control in Area A

— Pumping rates are below the prcjected Iong term '
~sustainable yields of 110-148 gpm |

— Higher mass extraction rates may be realized if higher
extraction rates can be achleved in selected wells

. Conducted shcrt term pumpmg test to estimate -
maximum achievable pumping rates and approprrate
level set pornts for each well

 _Results indicate a 35% increase in pumping rates could
result in a 50% mcrease in mass extractlon rates

‘Batfelle
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GWETS Optlmlzatlon Recommeradatlons '

. Suspend pumpmg from Areas C and D and | |
implement natural attenuatlon monltormg program |

~* Optimize Area A pumplng rates

. Bypass EQ tank - Area A sump can be used to
~_equalize flow to the treatment system |

* Take metals rem_o_val_eq_‘_u._lpment: off-nne.
« Install AS with higher VOC removal efficiency

* Discontinue use of LGAC if mOn»‘-i._tOri:ng data indicate

that new AS can consistently -ach:ieve permit limits

« Install additional VGAC unit to operate in series with
the two existing units | - _ Batelle
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LTM Optimization ’Reic@:Mmenda*tiOns

. lmplement TEG recommendatlons except continue
‘semi-annual sampling of EW-A18

se”*‘

* Reduce extraction well sampling to annual

- Reduce groundwater-level monitoring to annual in
hydrogeologic units A and C (Areas A and D) |

“« Discontinue monitoring in WMA-13 (Area C)

* Remove monitoring well HN-69S from momtormg
program (Area A) |

" B‘aﬁelie.
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Cost Evaluatlon - -

. $54 500 to lmp ement GWETS re‘COmmendat'ions- o
+ $46,400 annual GWETS O&M cost ‘savings
- ¢ $53, 400 annua LTM cost savmgs

* Present worth cost for current GWETS operatlon
and LTM = $8.5 million | |

* Estimated present worth cost wuth recommendatlons
- = $6.6 million | | ,

-+ Long-term savings of $1 9 mil_-l.ion over 30 years

Battelle
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Cost Evaluation

$9,000,000

$8,000,000

$7,000,000

($)

$6,000,000

- $5,000,000

$4,000,000

$3,000,000

| —e— Current Operation
| —a— After Modifications

- Total Present Worth Cost

$2,000,000

- $1,000,000 +

$O T " g " T ; * T T
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! Rl
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