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1.0 INTRODUCTION
1.1 Project Description

On 27 February 2001, Parsons Engineering Science, Inc. (Parsons) wes awarded a task
order (TO) under Air Force Center for Environmenta Excellence (AFCEE) contract
F41624-00-D-8024 (TO24) to demondrate the use of passve diffuson bag samplers
(PDBSs) in exiging groundwater monitoring programs a sdected Air Force Base
Converson Agency (AFBCA) inddlations. The dte of the PDBS demondration
outlined in this work plan is Norton Air Force Base (AFB), Cdifornia The Technology
Trander Divison of AFCEE (AFCEE/ERT) has initisted the PDBS demondration to
introduce this technology to multiple Department of Defense (DoD) inddlations and to
improve the cost effectiveness of groundwater monitoring programs for volatile organic
compounds (VOCs).

Diffuson sampling is a reatively new technology designed to utilize passve sampling
techniques tha diminate the need for wdl purging. Spedficdly, a diffusve-membrane
cgpsule is filled with deonized/didtilled water, seded, suspended in a wdl-inddlaion
device, and lowered to a specified depth below the water level in a monitoring well.
Over time (no less than 72 hours), the VOCs in the groundwater diffuse across the
membrane, and the water insde the sampler reaches equilibrium with groundwater in the
aurrounding formation.  The sampler is subsequently removed from the well, and the
water in the diffuson sampler is transferred to a sample container and submitted for
laboratory andlyss of VOCs. Bendits of diffuson sampling include reduced sampling
cogts and reduced generation of investigation-derived waste,

1.2 Objective
The PDBS demonstration a Norton AFB has two primary objectives:

Develop verticd profiles of VOC concentrations across the screened intervals of
the sampled monitoring wells, and

Asssss the effectiveness of PDBS by datistically comparing groundwater analytical
results for VOCs obtained usng the current (conventiond) sampling method (i.e,
3-cadng-volume purge/sample) during the previoudy scheduled July 2001
Groundwater Monitoring Program (GWMP) event with results obtained usng the
PDBS method.

Verticd contaminant profiles will be developed by placing multiple PDBSs a discrete
screened depths in each monitoring well included in the demondration, and andyzing the
resulting samples for VOCs  The reaulting information will ad the Base in evduaing
contaminant migration and fate in the saturated zone, and will dlow optimization of the
GWMP through collection of future groundwater samples from the depth interva of
greatest contaminant concentrations. The datistical comparison of the conventiond and
diffuson sampling results will dlow assessment of the gpproprigteness of implementing
diffuson sampling for VOCs a each sampled well.

-1-
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1.3 Scope

The Norton AFB PDBS sampling demondration will require two mobilizations to the
dgte one to place the diffuson samplers in the sdected monitoring wells, and a second to
retfrieve the samplers from the wels. The PDBSs will be ingdled during the second
week of June 2001 to provide adequate equilibration time before the incumbent
environmertal contractor for Norton AFB, Earth Tech, begins the scheduled GWMP
sampling event scheduled to begin on July 2, 2001. The PDBSs will be retrieved
immediady prior to the conventiond GWMP sampling event to ensure tempord
comparability of the andyticd results obtained usng the two methods. The PDBSs will
be in place for a minimum of 14 days, which fulfills the 14-day minimum equilibration
time period specified in the AFBCA PDBS Project Work Plan (Parsons, 2001).

1.4 Document Organization

This work plan is organized into seven sections, including this introduction, and one
agppendix. The Norton AFB Ste description is presented in Section 2. Section 3 presents
the scope of the PDBS invedtigation a Norton AFB. Project organization, schedule, and
an overview of the PDBS ste-specific results report are summarized in Sections 4, 5, and
6, respectively. References used in the preparation of this work plan are presented in
Section 7. Appendix A provides a Ste-gpecific addendum to the Project Hedth and
Safety Plan (HASP) (Parsons, 2001).

2.0 SITE DESCRIPTION
2.1 Location and Description of Norton Air Force Base

Norton AFB is located in San Bernardino County, approximately 65 miles east of Los
Angdes, Cdifornia (Figure 2.1). The Base was officially closed on March 31, 1994.
The Base originadly covered 2288 acres including a 10,000-foot runway, offices,
warehouses, and industria structures (California Trade and Commerce Agency, 2000).

The Base began operations in 1942 and was used for arcraft maintenance and repair.
After World War I, Norton had the responshility for providing maintenance and
logidics for liquid-fud intercontinental balistic missles.  Since 1966, the main operation
was the 639 Militay Airlift Wing (MAW), which provided immediate arlift and
sustenance capabilities for air and ground combat units worldwide.

Potentid contamination has been investigated under the Inddlaion Redtoration
Program (IRP) snce 1982 (Eath Tech, 2001@). The previous sudies identified
trichloroethene (TCE) contamination in groundwater benesth the Centrd Base Ares,
extending southwest past the Base boundary.

2.2 Geology and Hydr ogeology
Norton AFB lies on an dluvia tarace on the north bank of the Santa Ana River. The

dgte is underlan by approximatdy 800 feet of dluvid and fluvid sediments condgting of
clay, slt, gravd, and boulders in varying proportions. River channd depodts and

-2-
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younger dluvium characterize the surface geology. Depodts are laterdly discontinuous
and dip gently to the southwest (Camp, Dresser, and McKee [CDM] Federd, 1992).

The Base is located in the southeast portion of the Bunker Hill Groundwater Basin,
Recharge to the basn is predominantly runoff from the San Bernardino Mountains (Dudl
and Schroeder, 1989). Regiond groundwater flow is to the southeast with loca
vaidions near and dong fault planes (Hardt and Freckleton, 1987). Depth to
groundwater ranges from approximately 60 feet below ground surface (bgs) aong the
southern Base boundary to 130 feet bgs in the northeast Base area (CDM Federd, 1992).
There is a 25 to 35 foot seasond fluctuation to the ground weater level in the basn.
Higtoricdly some wells can change up to 15 feet between the monthly water leve
measurements.

2.3 Chemicalsof Concern

Higoricdly, contamination in groundwater has condsted primarily of TCE and its
asociated breskdown products.  The TCE contamination is located primarily in the
groundwater benesth the Centrd Base Area, extending southwest past the Base boundary
(Figure 2.2).

2.4 Current Groundwater Monitoring Program

The GWMP is the basewide monitoring project and is part of the base closure process.
The U.S. Air Force Off-Base Water Supply Contingency Policy (WSCP) is primarily an
off-base monitoring program that was enacted to address the concerns about the possible
impact of the Norton TCE plume on the drinking water wdls supplying the city of
Riversde.

Monitoring wels that are sampled currently a Norton AFB as part of the GWMP
program are located (in the highest concentration) within the Centrd Base Area Operable
Unit where contaminants have been higtoricaly detected. Sampling events are performed
quaterly (80 wdls), with some additiond wels sampled semiannudly (24 additiond
wells) and annudly (13 additiona wells). The WSCP wdls are located off-base (to the
southwest). WSCP wdls ae sampled monthly based on the past sx month
concentrations. The WSCP wells are included in the quarterly GWMP sampling events.
The multi-level wells (MLWs) and the 300 series monitoring wells (MWSs) are part of the
WSCP. The GWMP and WSCP wdlls are sampled in accordance with the Final Norton
Sampling and Analysis Plan (Earth Tech, 2001b).

3.0 SCOPE OF PDBS DEM ONSTRATION

An edimated total of 101 passve diffuson samplers will be ingaled in 16 monitoring
wells a Norton AFB as pat of this project. An additional 6 dternate monitoring wells
have been dedgnated for sampling in the event tha one or more of the primary
monitoring wells cannot be sampled. Mogt of the wells are located in and around the
man plume in the Centrd Base Area Additiond wells are located in the North Base
Area and Sites 1 and 17 (located south of the runway). The monitoring wells that will be
sampled during this PDBS demondratiion are summarized on Table 3.1, and their
locations are shown on Figures 3.1 through 3.4.

-4-
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SAMPLING LOCATION SUMMARY

TABLE 3.1

PASSIVE DIFFUSION BAG SAMPLER DEMONSTRATION

NORTON AFB, CALIFORNIA
April '01
Water Leve
Primary/ Screened | Approximate Water | (ft below
Alternate| Total Depth |Well Diameter| Interval (ft Level Range(ft | TOC) April Well Screen | Dedicated Pump  |Estimated Number Main COCsand Apr. 2001 Contaminant Concentration
well Number (PIA) (fty? @in)? Below TOC)”|  below TOC) 2001 Level® (Y/N) of PDBSs (my/L)” Comments/Sampling Rationale
Central Base Area Wells
MW-180 P 100.50 4" PVC 75-100 75.50 - 85.15 81.11 A N 6 TCE: 22; cis-1,2-DCE: 2.1 Apr 2001 TCE exceeds regulatory limit
MW-183 P 105.00 4" PVC 79.5-104.5 84.59 - 94.38 90.61 A N 4 TCE: 5.8; cis-1,2-DCE: 2.5 Apr 2001 TCE exceeds regulatory limit
MW-188 P 137.50 4" PVC 122-137 NM NM B N 5 TCE: 3.9 Detectable TCE
MW-190 P 107.00 4" PVC 81.5-106.5 86.81 - 95.42 93.99 A N 4 TCE: 18 Apr 2001 TCE exceeds regulatory limit
MW-209 P 142.00 4" PVC 126.5-141.5 72.67 - 84.45 78.23 B N 5 TCE: 14 Detectable TCE
MW-224 P 111.80 4" PVC 86.5-111.5 82.82 - 92.23 90.27 A N 7 TCE: 20; cis-1,2-DCE: 1.7 Apr 2001 TCE exceeds regulatory limit
MW-265 P 105.30 4" PVC 80-105 74.86 - 83.65 80.40 A N 8 TCE: 5.8; cis-1,2-DCE: 2.5 Apr 2001 TCE exceeds regulatory limit
MW-266 P 88.30 4" PVC 63-88 59.59 - 70.63 61.99 A N 8 TCE: 2 Detectable TCE
MW-268 P 110.50 4" PVC 85-110 82.86 - 90.75 89.19 A N 7 TCE: 25 Detectable TCE
MW-304 P 99.00 4" PVC 73.6-98.6 57.59 - 68.29 58.86 A N 8 TCE: 0.54J Detectable TCE
MW-308 P 101.50 4" PVC 76-101 54.69 - 63.21 56.00 A N 8 TCE: 1.6 Detectable TCE
MW-324 P 101.00 4" PVC 75.5-100.5 53.22 - 64.97 56.32 A N 8 TCE: 2.8 Detectable TCE
MW-303 P 100.50 4" PVC 75-100 66.99 - 77.15 68.10 A N 8 cis-1,2-DCE: 0.34J Detectable TCE
MW-198 A 96.60 4" PVC 73-98 79.83 - 87.86 85.47 A N 3 TCE: 2.6 Detectable TCE
MW-312 A 101.50 4" PVC 76.1-101.1 62.48 - 73.22 63.77 A N 8 TCE: ND; PCE: ND g
MW-316 A 102.00 4" PVC 76.6-101.6 52.42 - 61.10 54.72 A N 8 TCE: ND; PCE: ND
MW-320 A 102.50 4" PVC 77.1-102.1 45.94 - 54.79 47.67 A N 8 TCE: ND; PCE: ND
North Base Area Wells
MW-166 P 118.20 4" PVC 93.2-118.2 97.49 - 108.94 108.94 A N 3 Dichlorobromoethane 0.71J; n-butylbenzene 0.60J north area of Base, detectable VOCs
MW-252 P 164.30 4" PVC 139-164 115.69 - 135.81 135.59 A N 8 DCFM 1.2, TCFM 1.0J; 1,2-DCA 0.37J north area of Base, detectable VOCs
Sites 1 and 17
MW-1R P 44.60 4" PVC 25-45 28.90 - 30.86 30.86 P N 4 cis-1,2-DCE: 0.58J; 1,4-DCB 0.57J; 1,2-DCB 0.65J south area of Base, detectable VOCs
MW-205 A 89.50 4" PVC 64-89 68.75 - 77.75 71.49 A N 6 TCE: ND; PCE: ND south area of Base; last sampled January-01
MW-299 A 100.00 4" PVC 75-100 68.27 - 77.35 71.00 A N 8 TCE: ND; PCE: ND south area of Base; last sampled January-01
Notes:

VC=Vinyl Chloride; TCE = Trichloroethene; cis-1,2-DCE = cis-1,2-Dichloroethene; PCE = Tetrachl oroethene;

1,1-DCA = 1,1-Dichloroethane; 1,1-DCE = 1,1-Dichloroethene; 1,2,4-TMB = 1,2,4-Trimethylbenzene; 1,1,1-TCA = 1,1,1-Trichloroethane.
1,4-DCB = 1,4-Dichlorobenzene; 1,2-DCB = 1,2-Dichlorobenzene; MTBE = Methyl-t-butyl ether; DCFB = Dichlorodifluoromethane; TCFM = Trichlorofluoromethane.

a’ftzfeet; in = inches.

YTOC= top of casing; ng/L = micrograms per liter; COCs = chemicals of concern.

“ well screen level

A = Well screen at water table based on 1991 water table elevation.
B = Well screen approximately 50 feet below water table (1991).

C = Wl screen approximately 100 feet below water table (1991).
D = Well screen approximately 150 feet below water table (1991).
P = Well screen in a Perched Zone

9 ND = not detected.

022/739731/wpftablex|s
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3.1 Diffuson Sampling
3.1.1 Field Activities

Monitoring wells sdected for VOC sampling using the PDBS technique (Table 3.1)
were chosen from the lig of monitoring wdls targeted for sampling by the Eath Tech
GWMP scheduled to begin in July 2001. Monitoring wells were selected based primarily
on VOC concentrations detected during previous sampling events and on the
presence/absence of a dedicated pump. The sdected wells are those that have had
detectable concentrations of VOCs and do not contain dedicated pumps.

PDBSs deployed during this invedtigation will be indadled and retrieved in generd
accordance with the diffuson sampler inddlation and recovery dSandard operating
procedures presented in Appendix B of the AFILEV PDBS Project Work Plan (Parsons,
2001). PDBSs will be ingdled throughout the screened interva of each wdl (ie, 1
PDBS per 3 feet of saturated screen) to obtain a verticad profile of contaminant
concentrations.  The PDBS samples will be collected prior to the July 2001 Earth Tech
sampling event. Andlysis of the verticd profiling samplesis discussed in Section 3.1.2.

Sample diquots from PDBSs inddled in the 44 exising wels targeted for sampling
will be shipped to Severn-Trent Laboratories (STL) in Santa Ana, Cdifornia for VOC
andyss usng US Environmenta Protection Agency (USEPA) Method 8260B. This is
the same laboratory that will be used by Eath Tech during their conventiona sampling of
the same wdls under the same procedures  Fed qudity control samples will be
collected at the following frequencies.

10 percent field duplicates,
5 percent matrix spikes and matrix spike duplicates,
1 pre-ingdlation equipment blank; and
1 trip blank per cooler of samples.
3.1.2 Contaminant Profiling

Per the project work plan (Parsons, 2001), contaminant profiling within the screened
intervals of the GWMP wedls was intended to be conducted using fied-screening
methods, with only the sample exhibiting the grestest VOC concentrations based on the
fidd andyss method being submitted for laboratory andyss.  However, the fidd-
screening test kits specified in the AFILEV PDBS Project Work Plan (Parsons, 2001) are
not appropriate for use a Norton AFB because recently reported VOC concentrations in
most of the monitoring wells are bdow the minimum quantitation limits of the field test
kits.

Therefore, the field test kits will not be used to screen groundwater samples a Norton
AFB. Raher, sample adiquots will be collected from al PDBSs to be ingdled in the 16
monitoring wells and shipped to STL Laboratories for VOC andysis.  Thus, verticd
profiling of VOC concentrations within each wel will be completed usng fixed-based
laboratory analyses rather than field- screening methods.

-11-

022/K:\DEPTSDEPT48\LUCASM\PDBSNORTON\WORK PLAN\WP_FINAL.DOC



3.1.3 Analytical Results Comparison/Evaluation

Andyticd reaults for groundwater samples collected usng the PDBSs and using
conventiond techniques will be compared, and the results will be evaluated. Typicdly, if
maximum concentrations from the PDBSs are higher than concentrations in samples
collected usng the conventiond method, it is probable that the concentrations from the
PDBSs are more representative of ambient groundwater chemistry conditions than are the
conventiona-sampling data (Vroblesky, 2001). If, however, the conventiond method
produces VOC results that are higher by a predetermined amount than the concentrations
reported for the PDBS, then the PDBS may not adequately represent local ambient
groundwater conditions. In this case, the difference may be due to a variety of factors,
induding hydraulic and chemica heterogeneity within the saturated screened interva  of
the wdl, verticd flow of groundwater within the well, and/or the reaive permesbility of
the well screen with respect to the surrounding aguifer matrix (Vroblesky, 2001).

Congdering the above guidance, if the maximum andytica result obtained usng the
PDBS is grester than or equd to the conventiond sampling result, it will indicate that the
PDBS method is appropriate for use in that particular well and no further comparison of
results will be peformed. However, if the maximum PDBS reault is less than the
conventiond sampling result, further comparison of the two sas of results will be
undertaken.  In this ingance, andyticd results for samples collected usng the diffuson
samplers will be compared to results from the conventiond sampling usng rdative-
percent-difference (RPD), as defined by the following equation:

RPD = 100* [abs(D-C)]/[(D+C)/2]

Where:
abs = absolute vaue
D = diffuson sampler result

C = conventiona sample result.

For this invedigation, an RPD of less than 15 (McCldlan AFB, 2000) will be
conddered to demonstrate good corrdation between sample results. Cdculated RPDs in
excess of 15 will be reviewed individudly in an atempt to determine the reason for the
variance.

3.2 Monitoring Network Optimization Evaluation

A portion of the groundwater monitoring network at this inddlation will be evaduated
usng both quditative assessments and a geographicd information system (GIS)-based
dgorithm that performs datidticdly based tempord and spatid andyses of monitoring-
wdl information. Locatiions and completion intervals of individua monitoring wells and
sampling points will be examined, and the informationd contribution of each wel or
sampling point to the network will be weighed againg the cost of monitoring at thet
point. Monitoring protocols and andyticd methods aso will be evauaed. Where
warranted, recommendations will be developed for optimization of the portion of the
monitoring network that is evduated. Methods to be used in the evduation will include,
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but are not limited to, quditaive hydrogeologic and hydrochemicd andyses, gpplication
of gatigtica optimization techniques, and gpplication of decisonlogic structures.

A maximum of 45 monitoring wells a this ingtdlation will be evaluated as pat of this
task. Parsons will coordinate with Norton AFB to determine which wdls to include in
the evauation. The reaults of the evauation will be included in the Ste Specific

Diffuson Sampler Demongtration Report for Norton AFB.

4.0 PROJECT ORGANIZATION

Addresses and telephone numbers of the Norton AFB PDBS management team are as

follows
Name Title Address Phone/Email Fax
Dr. Bvigr AFCEECOR AFCEEERT 0 (210536430
Sanillan 3207 NathRoed avHl:
BrooksAFB, TX javier santillan@hoefosebrooksiat.mil
RH533
Mr. Refed AFCEE AFCEEERT (2105361431 (2105364330
Vazquez Ervironmentd 3207 NorthRoed avdl:
Enginesr BrooksAFB, TX raf ael vazquez@hgefiosebrooksaf. mil
H563
Mr. Jack ParsonsES ParsonsES Inc. (20 884900 (20828940
Qilivan Program QUINE Laop410 arel:_jack.sullivan@parsons. com
Manager Qiite610
SenAntonio, TX 78209
Ms Linda ParsonsES 1700Broedway, (3B 41904 (33 831-818
Murray TOPgett SUite 900 arel: lindamurray@parsonscom
Manager Denver, Colorado
Mr. Doug ParsonsES 1700 Broedway, Site (308 741915 (338318238
Downey Technicd £00] amel: doug.downey @parsons.com
Director for Dawe, Cdorado
FDBS a0
Mr. John ParsonsES 1700 Broedway, Lite (303 7641910 (33 831-818
Anthony Tedmicd £00) ardl: john.anthony@parsons.com
Director for Dever, Colorado
Sidtics a0
Mr. John ParsonsES 1700 Broedway, QLite (33 41911 (33 831-818
Hidks PDBSTask 00] amel: john.hicks@parsonscom
Manager Dawe, Cdorado
Mr. John ParsonsES 1700 Broedway, Site (308) 748740 (3B 831838
Turks PDBSDeputy £00] amel: john.tunks@parsons.com
TaekManager  Denver, Cdorado
anor
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Name Title Address Phone/Email Fax
80
Ms May ParsonsES 100West Walnut (620 4060 (626 440620
Lucss SteManager Pasadeng, Cdlifomia avdl: mary.lucas@parsons.com
91124
Mr. Bradley PDBSVendor EON Products, Inc. (800) 474-2490 (770) 978
P. Varhol P.O. Box 390246 web site; www.eonpro.com 8661
Snellville, GA 30039 email: sales@eonpro.com
Mr.Mike BRAC Air ForceBase (909) 6976722 (909) 697679
Zabaneh Ervironmentd Converson Agency avel: mzabaneh@afbdal .hg.af . mil
Coordinator, 3430Bundy Ave, Bldg
NortonAFB K70}
Mach AFB, CA
518154
Mr. Aldn EathTech 1461 Ezst Cooley (909) 545063 (909) 2241924
Shap Prgect Drive SLite100 ardl: asharp@earthtech.com
Manager Cditon, CA 92324
Mr.Pau EathTech 1461 East Codley (909) 545075 (909 2241924
Peterson PDBSRoint of Drive SLite100 avdl:
Contect Cditon, CA 92324 paul_peterson@earthtech.com
Ms Linnea Severn Trent  1721S GradAve (714) 258-8610 714) 258-0921
Coffeelopez Laboratory SantaAng, CA 92705
Inc.
50 SCHEDULE

Work performed as pat of this demondration a Norton AFB will be completed
according to the schedule summarized below.

Submittal of the Draft Norton AFB PDBS Work Plan to commenting parties: June
7, 2001

Receipt of Draft Norton AFB PDBS Work Plan Comments. June 12, 2001

Submittal of the Find Norton AFB PDBS Work Plan to commenting parties.  June
26, 2001

Ingtall PDBS samplersin 44 monitoring wells a Norton AFB: June 14-15, 2001
Remove PDBS samplers from 44 monitoring wells at Norton AFB: July 2-5, 2001
Preparation of the Draft Norton AFB PDBS Report: August 13 — October 14, 2001.

6.0 REPORTING

The dte-specific results report will provide a mgp and accompanying table identifying
the location and depth for each PDBS sample collected. Andyticd results collected as
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pat of this study will be compared to conventiond-sampling andytica results collected
by Eath Tech in a stentificdly defensble manner usng datisticd andyses. The results
of the statisticadl comparisons will be presented in a clear and logicad manner in the reults
report.  Statisticdl methods will include cdculation of RPDs between PDBS and
conventiond sampling results and possbly parametric or non-parametric andyss of
variance (ANOVA) tests.
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APPENDIX A
HEALTH AND SAFETY PLAN ADDENDUM
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