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SECTION 1
INTRODUCTION

This work plan was prepared by Engineering-Science, Inc. (ES) and presents the scope
of work required for the collection of data necessary to conduct an engineering
evaluation/cost analysis (EE/CA) for remediation of fuel hydrocarbon-contaminated
ground water at underground storage tank (UST) Site 870, Hill Air Force Base (AFB),

Utah. Several remedial options will be evaluated during the EE/CA, including free

product removal; ground water extraction, treatment, and reinjection (i.e., pump and
treat); air sparging; and natural contaminant attenuation with long-term monitoring. All
hydrogeologic and ground water chemical data necessary to evaluate the various remedial
options will be collected under this program; however, this work plan is oriented toward
the collection of hydrogeologic data to be used as input into the Bioplume II® ground
water model in support of the natural attenuation (intrinsic remediation) with long-term
monitoring remedial option for restoration of fuel hydrocarbon-contaminated ground
water.

As part of the EE/CA, the Bioplume II® modeling effort has four primary objectives: 1)
to determine the fate and transport of fuel hydrocarbon compounds dissolved in ground
water at the site; 2) to assess the potential for, and rate of, degradation of these fuel

~ hydrocarbons by indigenous microorganisms; 3) to assess the possible risk to potential

downgradient receptors; and 4) to provide technical support for selection of the natural
attenuation remedial option as the best remedial alternative at regulatory negotiations, as
appropriate.

This work plan was developed based on discussions among representatives from the
Air Force Center for Environmental Excellence (AFCEE), Hill AFB, the U.S.
Environmental Protection Agency (EPA), and ES at a meeting at Hill AFB on
24 June 1993, on the statement of work (SOW) for this project, and on a review of

1-1
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existing site characterization data. The Bioplume II® modeling effort for this site involves
completion of several tasks, which are described in the following sections.

All field work will follow the health and safety procedures presented in the program
Health and Safety Plan for Bioplume II® Modeling Initiative (ES, 1993) and the site-
specific addendum to the program Health and Safety Plan, which has been submitted to
EPA for their use. This work plan was prepared for AFCEE, Hill AFB, and the EPA. -

1.1 SCOPE OF CURRENT WORK PLAN

The ultimate objective of the work described herein is to provide an EE/CA for
remediation of ground water contamination at UST Site 870, Hill AFB, Utah. However,
this project is part of a larger, broad-based initiative being conducted by AFCEE in
conjunction with EPA and ES to document the biodegradation and resulting attenuation of
fuel hydrocarbons dissolved in ground water by indigenous microorganisms, and to model
this degradation using the Bioplume II® numerical ground water model. For this reason,
the work described in this work plan is directed toward the collection of data in support of
this initiative. All data required to design an alternate remediation system, should intrinsic
remediation not prove to be a viable remedial option at this facility, also will be collected
under this program. This work plan describes the site characterization activities which will
be performed in support of the EE/CA and the Bioplume II® modeling effort.

Proposed site characterization activities include drilling and sampling soil borings and
ground water monitoring wells, and aquifer testing. Drilling and well installation
procedures, aquifer testing procedures, and soil and ground water sampling and analytical
protocols both for existing wells and the proposed wells are described herein. Existing
site-specific data and data collected during the supplemental site characterization activities
described in this work plan will be used as input for the Bioplume II® model. Where site-
specific data are not available, conservative values for the types of aquifer materials
present at the site will be obtained from widely accepted published literature and used for
model input. Sensitivity analyses will be conducted for the parameters which are known
to have the greatest influence on the results of the Bioplume Ie model, and where
possible, the model will be calibrated to historical site data. Upon completion of the
Bioplume II® model, ES will provide technical assistance at regulatory negotiations to
support the natural attenuation with long-term monitoring remedial option if the results of
the modeling indicate that this approach is warranted. If it is shown that natural
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attenuation is not the most appropriate remedial option, ES will select the most
appropriate remedial option based on available data.

This work plan consists of six sections, including this introduction. Section 2 presents
the existing site-specific data and a conceptual model for the site. Section 3 describes the
proposed sampling strategy and procedures to be used for the collection of additional site
characterization data. Section 4 describes the remedial option evaluation procedure and
EE/CA report format. Section S describes the quality assurance/quality control (QA/QC)
measures to be used during this project. Section 6 contains the references used in
preparing this document. There are two appendices to this work plan. Appendix A
contains a listing of the containers, preservatives, packaging, and shipping requirements
for ground water samples. Appendix B contains a summary of ground water analytical
data.

1.2 SITE BACKGROUND

UST Site 870 is located in the southwest corner of Hill AFB, Utah. This site is
referred to as Site EGSS by the Utah Division of Environmental Response and
Remediation (DERR) and as Site Code ST61 under the Air Force Installation Restoration
Program (IRP). Figure 1.1 is a regional location map showing the position of the site
relative to Hill AFB and the surrounding area. Figure 1.2 is a site map showing UST Site
870 and the immediately adjacent area in detail. Strictly speaking, UST Site 870 is the
area immediately beneath and adjacent to the former location of UST 870.0. For the
purposes of this work plan, UST Site 870 refers to the area shown in-Figure 1.2. This
area includes the base fuel tank farm which consists of nine aboveground storage tanks
(ASTs) used to store JP-4 and diesel fuel. A portion of the Patriot Hills Base Housing
Area located to the southwest of the AST farm is also included in this area.

Soil and ground water contamination was observed at the site in May 1991 during
removal of UST 870.0. Several site investigations have been conducted by James M.
Montgomery Consulting Engineers, Inc. (JMM) in response to this contamination. The

results of these investigations are covered in several reports, including:
o Site Characterization Report (JMM, 1991)

e Free Product Letter Report (JMM, 1992a)
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* Pumping Tests and Product Thickness Test Letter Report (JMM, 1992b)
¢ Remedial Options Letter Report (JMM, 1993a)
* Investigation Summary Report (JMM, 1993b)

The site-specific data and cdnceptual model presented in Section 2 are based on a
review these documents. A synopsis of site characterization activities conducted to date is
provided in the 1993 Investigation Summary Report prepared by IMM. As described in
Section 2, soil and ground water fuel hydrocarbon contamination at the site is quite
extensive.




'SECTION 2
DATA REVIEW AND CONCEPTUAL MODEL DEVELOPMENT

Prior to the implementation of field work, existing site-specific data was used to
develop a conceptual model for the ground water flow system at UST Site 870. This
conceptual model will allow additional data points to be collected in a more efficient
manner. The first part of this section (Section 2.1) presents a synopsis of available site
data. The second part of this section (Section 2.2) presents the conceptual ground water
flow and solute transport model which was developed based on these data.

2.1 DATA REVIEW

The reports listed in Section 1.2 and available regional data were reviewed, and
relevant portions of these data are summarized in the following sections.

2.1.1 Site Geology and Hydrogeology

Three aquifers are present in the vicinity of UST Site 870. In order of increasing depth,
these aquifers are 1) the shallow aquifer, 2) the Sunset aquifer, and 3) the Delta aquifer.
Hill AFB is located just west of the Wasatch Front in north-central Utah. Sediment
comprisihg the shallow subsurface at UST Site 870 consists of unconsolidated clay, silt,
sand, and gravel which was eroded from the Wasatch Front and deposited as fluvial-
deltaic basin-fill deposits where the ancient Weber River entered Lake Bonneville during
Quaternary and Recent time (Feth et al., 1966 ).

Characterization of the vadose zone and shallow aquifer system at UST Site 870 has
been the objective of several site investigations. To date, 44 cone penetrometer test
(CPT) holes completed (some CPT holes contain piezometers) and 12 ground water
monitoring wells have been installed at UST Site 870. Figure 2.1 shows the location of
most of these points (with the exception of CPT-44) and the location of hydrogeologic

2-1
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sections A-A' and B-B'. Table 2.1 presents available well and piezometer completion
information. Table 2.2 presents currently available ground water elevations and free-
product thickness measurements. Figure 2.2 is hydrogeologic section A-A'. Figure 2.3 is
hydrogeologic section B-B'. Ground water elevations are shown on Figures 2.2 and 2.3 to
show the relationships between the ground water potentiometric surface and the
stratigraphy at the site. Figure' 2.4 is the potentiometric surface map for the shallow
aquifer.

2.1.2 Soil and Ground Water Quality

2.1.2.1 Soil Quality

Soil samples collected during site investigation activities were described and classified
using the Unified Soil Classification (USC) system and screened in the field using the
"headspace" procedure. Select soil samples were submitted to a laboratory for chemical
and geotechnical analyses including benzene, toluene, ethylbenzene, and xylenes (BTEX);
total petroleum hydrocarbons (TPH); permeability; Atterberg limits; moisture content; and
USC classification. Table 2.3 contains a summary of available soil-quality analytical
results. Table 2.4 contains a summary of geotechnical analysis results. Laboratory
analytical results for soil samples collected during UST removal and subsequent site
investigations at the site indicate that petroleum hydrocarbon contamination is present in
the shallow soils near UST Site 870. Headspace soil screening data indicate that soil
contamination is greatest near Building 870 and ground water monitoring well MW-3,
Free product present on the ground water and in the capillary fringe has resulted in a
broad smeared zone of highly contaminated soils at the water table ranging in thickness
from 3 to 7 feet. The lateral extent of this smeared zone is coincident with the lateral
extent of the free product plume.

2.1.2.2 Ground Water Quality and Chemistry

2.1.2.2.1 Shallow Aquifer

Laboratory analytical results for ground water samples collected during previous site
investigations indicate that petroleum hydrocarbon contamination is present in the shallow
aquifer in the vicinity of UST Site 870. Table 2.5 summarizes available BTEX ground

2-3




GlF N O 3 By D A AN N O 4 m Eam om

TABLE 2.1
WELL COMPLETION INFORMATION
UST SITE 870-EE/CA
HILL AFB, UTAH
DATUM* | GROUND
'WELL ELEVATION|ELEVATION| TOTAL WELL SCREEN DEPTH TO SCREEN | SCREEN ELEVATION
NUMBER EASTING** | NORTHING***| (ft msl) (ftms) | DEPTH (ft) [DIAMETER (in) |LENGTH(ft)| TOP(ff) BASE(f) | TOP(ft) BASE(ff)
MW-1 247532 3841.98 4683.91 4684.24 28.20 4.00 10.00 18.00 28.00 4665.91 4655.91
MW-2 2389.21 3846.24 4684.39 4681.89 27.90 4.00 10.00 15.00 25.00 4669.39 4659.39
MW-3 2533.09 3882.19 4690.67 4688.43 37.24 6.00 20.00 15.00 35.00 4675.67 4655.67
MW-4 2446.70 3798.05 4682.13 4682.56 24.68 6.00 10.00 14.00 24.00 4668.13 4658.13
MW-5 2536.47 3813.49 4686.76 4687.17 27.39 4.00 10.00 17.50 27.50 4669.26 4659.26
MW-6 2389.06 3794.35 4679.03 4679.34 29.34 4.00 10.00 20.00 30.00 4659.03 4649.03
MW-7 (TWP-3) 2621.27 3900.79 4693.80 4691.85 40.20 4.00 10.00 28.00 38.00 4665.80 4655.80
MW-8 (TWP-1) 2449.70 3893.96 4688.02 4686.66 29.72 2.00 10.00 20.00 30.00 4668.02 4658.02
MW-9 (TWP-2) 2529.21 3930.05 4692.09 4689.68 36.65 2.00 20.00 15.00 35.00 4677.09 4657.09
MW-10 2354.84 3397.60 4662.67 4662.95 44.94 6.00 20.50 25.00 45.50 4637.67 4617.17
MW-11 1923.08 3213.91 4637.37 4637.58 45.32 6.00 20.50 25.00 45.50 4612.37 4591.87
MW-12 2451.72 3650.34 4676.87 4677.35 44.80 6.00 20.50 24.50 45.00 4652.37 4631.87
CPT-1 ND ND ND ND
CPT-2 ND ND ND ND 27.00
CPT-3 ND ND ND ND 26.00 5.00 21.00 26.00
CPT4 ND ND ND ND 27.60
CPT-5 ND ND ND ND
CPT-6 ND ND ND ND 24.00 5.00 19.00 24.00
CPT-7 2547.88 3772.45 4684.21 4684.37 23.85 5.00 18.85 23.85 4665.36 4660.36
CPT-8 ND ND ND ND
CPT-9 ND ND ND ND 27.85
CPT-10 2602.28 3772.04 4686.54 4686.80 25.50 5.00 20.50 25.50 4666.04 4661.04
CPT-11 ND ND ND ND 30.25
CPT-12 2354.84 3397.60 4662.67 4662.95
CPT-13 2062.91 3060.14 4633.21 4633.43 24.00
CPT-14 2182.60 3507.60 4655.88 4656.10 28.28 5.00 23.28 28.28 4632.60 4627.60
CPT-15 2262.51 2985.53 4638.74 4638.92 35.40 5.00 30.40 35.40 4608.34 4603.34
CPT-16 ND ND ND ND
CPT-17 1528.38 3493.12 4635.28 4635.51 14.41 5.00 941 14.41 4625.87 4620.87
CPT-18 1885.05 3457.77 4641.46 4641.82 15.09 5.00 10.09 15.09 4631.37 4626.37
CPT-19 1948.46 3215.91 4636.98 463731 33.35 5.00 28.35 33.35 4608.63 4603.63
CPT-20 1848.28 3037.59 4625.48 4625.69 28.20 5.00 23.20 28.20 4602.28 4597.28
CPT-21 2349.56 3244.25 4655.91 4656.26 34.15 5.00 29.15 34.15 4626.76 4621.76
CPT-22 ND ND ND ND 25.35 5.00 20.35 25.35
CPT-23 2526.12 2835.21 4642.49 4642.69 31.00 5.00 26.00 31.00 4616.49 4611.49
CPT-24 ND ND ND ND
CPT-25 ND ND ND ND 38.00 5.00 33.00 38.00
CPT-26 1208.02 2573.01 4591.94 4592.20 12.30
CPT-27 1662.55 2660.73 4604.04 4604.32 10.00 5.00 5.00 10.00 4599.04 4594.04
CPT-28 1538.79 2939.72 4605.62 4605.96 1.1 5.00 2.77 1.7 4602.85 4597.85
CPT-29 1400.23 2863.23 4600.67 4600.89 7.00
CPT-30 1963.38 2711.28 4610.22 4610.48 15.35 5.00 10.35 15.35 4599.87 4594.87
CPT-31 1418.19 3205.92 4610.88 4611.15 10.35 5.00 5.35 10.35 4605.53 4600.53
CPT-32 ND ND ND ND 9.00
CPT-33 ND ND ND ND
CPT-34 ND ND ND ND 21.90
CPT-35 ND ND ND ND
CPT-36 2670.91 3231.11 4669.78 4670.01 35.00
CPT-37 1970.30 2978.15 4625.35 4625.60 27.50 5.00 22.50 27.50 4602.85 4597.85
CPT-38 1177.69 3504.76 4615.66 4615.90 14.55 5.00 9.55 14.55 4606.11 4601.11
CPT-39 ND ND ND ND
CPT-40 2758.65 4145.2] 4715.46 4715.05 55.33 20.00 35.33 55.33 4680.13 4660.13
CPT4l 2857.64 3142.16 4675.19 4675.41 40.05
CPT42 3067.32 3238.57 4678.34 4678.49 39.73 5.00 34.73 39.73 4643.61 4638.61
CPT-43 2683.44 3014.06 4659.74 4660.02 37.60 i 5.00 32.60 37.60 4627.14 4622.14
CPT-44 ND ND ND ND 41.00 5.00 36.00 41.00
*  Datum is top of PVC
** For absolute easting coordinates add 1,860,000 to these numbers
*** For absolute northing coordinates add 280,000 to these numbers
ND = Data not available
Source: IMM, 1993
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TABLE 2.3
SOIL ANALYTICAL RESULTS
UST SITE 870-EE/CA
HILL AFB,UTAH
Sample Ethyl
Well Interval Benzene Toluene Benzene Xylene TPH
{Number (ft bgs) (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg) (mg/kg)
MW-1 16-17 150 129 57 318 <10.0
MW-1 18-19 564 145 341 2249 98.3
SB870A-02 15-16 43.2 513 52.2 457.3 23.2
SB870A-02 17-18 13 60.2 57.7 509 37
SB870A-03 11-12 9400 115000 66700 634000 279
SB870A-03 19-20 338 595 138 1143 <10.0
SB870A-03* 29-30 22200 187000 83100 744000 15100
MW-5 15.5-16 2000 110 260 2800 20
MW-6 21-21.5 9 <5 <5 <5 <10.0
MW-38 11-11.5 <5 31 120 920 110
MW-9 17-17.5 100 . 100 180 5400 360
MW-1A** 17-17.5 10000 23000 - 16000 74000 1500
MW-1A** 59.5-60 <5 <5 <5 <10 <10
* Duplicate of 19'-20" (as shown in Table 3, ref. IMM, 1993)
** Well Abandoned
ug/kg - Micrograms/kilogram
mg/kg - Milligrams/kilogram
ft bgs - feet below ground surface Source: JMM, 1993

c:\DE31102\workplan\table2-3.wb1
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TABLE 2.4
GEOTECHNICAL RESULTS
~ UST SITE 870-EE/CA
HILL AFB, UTAH
Sample

Well - Interval Moisture % UsCs Atterburg Permeability
Number (ft bgs) Classification Limits (cm/s)
MW-1 25.5-26 23.9 CL Liquid Limit=28 1.29E-7

Plastic Index=7
SB-3 15.5-16 NA NA NA 2.31E-7
MW-5 31-31.5 29.1 CL Liquid Limit=32 1.78E-7

Plastic Index=10
MW-6 30.5-31 23.9 ML Non-plastic 2.03E-6
NA - Not analyzed
Source : JMM, 1993
C:\DE31102\WORKPLAN\TABLE2-4. WB1 2-14




TABLE 2.5
GROUND WATER ANALYTICAL RESULTS

UST SITE 870-EE/CA

C:\DE31102\WORKPLAN\TABLE2-5.WB1

I' HILL AFB, UTAH
Ethyl Total
: Well Benzene Toluene Benzene Xylene BTEX PCE *
Number (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
MW870A-01 305° 690 132 2303 3430
MW-570 ** 222 660 102 2396 3380
CPT-42 <1.0 <1.0 <1.0 <1.0 0
I CPT-43 <1.0 <1.0 <1.0 <1.0 0
CPT-7 680 34! 1400 5700 7780
MW-5 74 <50 160 900 1134
MW-27%%x 76 <50 150 890 1116
MW-10 <5 17 <5 110 127
MW-11 26 33 21 180 260
MW-12 10 <5 29 300 339
CPT-10 <5 11 16 160 187
CPT-14 <250,000 <250,000 1,400,000 13,000,000 14,400,000
870-WS-1/32' 17.4 1.8 <1.0 6.2 254
870-WS-1/42' 30.5 113 56.4 472 671.9
870-WS-1/92' 27 59.3 21.6 143.4 251.3
870-WS-2/49' 8.4 13.8 4.5 39.6 66.3
l MW-40***x 6.5 7.8 1.7 15.6 31.6
870-WS-2/59' 24 68 50.7 387.7 530.4
870-Ws-2/69' 43.5 7.7 38.2 321.6 475
R ' CPT-40 <L.0 <1.0 <L.0 <1.0 0
l CPT-7 <500 <500 1800 6500 8300
SGS-1 7.7 <5 5.5 27.8 41 18
MW-6 <25 <25 <25 <25 0
MW.-7 <5 <5 <5 <5 0
MW-27%%%%x <5 <5 <5 <5 0
TP-01 0.741 2.273 1.027 4.041 0.425
TP-02 5.203 7.578 0.74 4.177 17.698 3.809
TP-03 2.701 3.112 0.322 1.655 7.79 2447
TP-07 26.092 21.919 0.753 3.906 52.67 2.204
l TP-09 - 0.992 2.128 0.173 0.301 3.594 1.269
TP-10 1.928 3.214 3.83 8.972 3.618
. TP-12 1.163 0.565 0.062 0.265 2.055 0.636
TP-13 0.069 0.062 0.131
. TP-14 1.44 0.392 0.338 1.378 3.548
TP-17 0.014 0.057 0.071
TP-19 0.646 0.036 0.149 0.831 0.125
TP-20 0.124 2.699 0.504 3.327 0.303
TP-21 0.057 0.057
TP-22 0.056 0.09 0.022 0.104 0.272
TP-35 N/A N/A N/A N/A 0 N/A
TP-36 0.052 0.052
TP-37 0.789 0.93 4.179 5.898 2.525
l TWP-01 0.52 1.271 0.085 0.173 2.049 0.795
SGS-01 0.161 12.645 0.046 0.295 13.147
GWS-01 0.195 0.946 0.072 0.089 1.302
MW-03 12.179 6.728 7.669 26.576 2.722
' * Tetrachloroethylene 1 = Estimated Value Source: IMM, 1993
** Duplicate of MW870A-01 ug/l - Micrograms/liter
*** Blind Duplicate of MW-5 Note: Well numbers with TP prefixes are equivalent to
**** Blind Duplicate of 870-WS-2/49" those with CPT prefixes. TP samples were
l **xx* Blind Duplicate of MW-7 collected during initial cone penetrometer survey.
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water data. With the exception of the BTEX compounds, the only organic compound
observed at the site was tetrachloroethylene (PCE). A summary table of all ground water
analytical results to date is presented in the 1993 MW report (JMM, 1993).

The shallow aquifer has total dissolved solids (TDS) concentrations that range between
160 and 1780 milligrams per liter (mg/L). Ground water quality standards of Utah
Administrative Code (UAC) R448-6-2 are exceeded in certain areas of the shallow aquifer
beneath Hill AFB. UAC R448-6-3 classifies ground water in the shallow aquifer as Class
I (Pristine Ground Water), Class II (Drinking Water Quality Ground Water), and Class III
(Limited Use Ground Water).

2.1.2.2.2 Deeper Aquifers

Insufficient data are available for ground water in the Sunset aquifer beneath UST Site
870 to allow classification into one of the UAC categories. TDS values for the Delta
Aquifer range from 156 to 354 mg/L (JMM, 1993). These TDS values, and the fact that
no regulated contaminants have been detected in ground water of the Delta Aquifer, allow
the ground water contained in the Delta Aquifer to be classified as Class IA (Pristine
Ground Water) under UAC R448-6-3.

2.2 DEVELOPMENT OF CONCEPTUAL MODEL

The conceptual model is a three-dimensional representation of the hydrogeologic
system at UST Site 870 based on available geological, hydrological, climatological, and
gedchemical data. The purpose of the conceptual model is to integrate available data so
that a coherent representation of the ground. water flow system can be developed. The
conceptual model will be used to aid in locating additional data collection points and to
help develop the Bioplume II® model.

Successful conceptual model development involves:
¢ Definition of the problem to be solved,
e Model selection,

¢ Designing the conceptual model;

e Integrating available data, including;

2-16




Local geologic and topographic data

Hydraulic data

Site stratigraphy

contaminant concentration and distribution data

¢ Determining additional data requirements.

2.2.1 Conceptual Model Design Components |

Site hydrogeologic data were integrated to produce hydrogeologic cross-sections
which show the two- and three-dimensional relationships between hydrostratigraphic units
(i.e., conductive units and aquitards), surface water bodies, and ground water divides at
the site. These cross-sections also integrate ground water potentiometric data to show the
position of the potentiometric surface relative to lithostratigraphic units to allow definition
of the ground water flow system and identification of preferential contaminant transport
pathways. Figure 2.1 depicts the location of two hydrogeologic sections. Figure 2.2
represents hydrogeologic section A-A' which is oriented northeast-southwest and is
roughly parallel to the direction of ground water flow. This section shows that the alluvial
ground water regime changes from unconfined to confined or semiconfined from northeast
to southwest across the site. Figure 2.3 is hydrogeologic section B-B', which is oriented
northwest-southeast and is roughly perpendicular to the direction of ground water flow. |
Figure 2.4 is a potentiometric surface map prepared using July 1992 ground water
potentiometric surface data.

Because free product is present at the site, it may be necessary to use the fuel-water
partitioning model of Bruce et al. (1991) to provide a conservative source term to model
the partitioning of BTEX compounds from the free-product phase into the ground water.
In order to use this model, samples of free product must be collected and analyzed for
mass fraction of BTEX compounds.

Based on available data, ES will model the site as an unconfined to semi-confined silty
and sandy aquifer. This conceptual model will be modified as necessary as additional site
hydrogeologic data become available.

Based on the size of the contaminant plume and the potential migration distance, a 20
by 30 model grid will be used. Each grid cell will have dimensions of 75 feet by 100 feet.
Figure 2.6 shows the grid overlain onto the site map. The sizes of grid cells can be
increased if preliminary runs of the Bioplume II® model indicate that BTEX compounds

2-17




have the potential to migrate to model boundaries, Conversely, grid size can be reduced if
greater resolution is desired and contaminant transport conditions allow.

2.2.2 Potential Pathways and Receptors

Potential preferential contaminant migration pathways such as subsurface utility
corridors will be identified during the field work phase of this project. Such information
can be obtained from Hill AFB maps which delineate such utility corridors. Pathways to
potential receptors may include discharge of contaminated ground water into
downgradient surface water bodies, and migration of the contaminant plume into
downgradient drinking water wells.

Potential receptors of petroleum hydrocarbon contaminated ground water will be
identified. One group of potential receptors is the aquatic wildlife present in a canal
located southwest of the site. In addition, a survey of ground water wells located
downgradient of the dissolved-phase plume will be conducted. Because of the
hydrogeologic setting at the site only the area between UST Site 870 and the canal will be
surveyed.

2-18




SECTION 3
COLLECTION OF ADDITIONAL DATA

To facilitate implementation of the EE/CA, and to demonstrate that natural attenuation

is occurring at UST Site 870, additional site-specific hydrogeologic data will be collected.

The physical and chemical hydrogeologic parameters listed below will be determined
during the field work phase of the EE/CA.

Physical hydrogeologic characteristics to be determined include:

Depth from measurement datum to the potentiometric surface.

Depth from measurement datum to the base of the shallow saturated zone
(where feasible).

Location of potential ground water recharge and discharge areas.
Hydraulic conductivity through slug tests.

Estimate of dispersivity.

Detailed stratigraphic analysis of subsurface media.

Determination of extent and thickness of free product.

Chemical hydrogeologic characteristics to be determined include:

Dissolved oxygen concentration.

Temperature.

Specific conductance.

pH.

Chemical analysis of free product to determine mass fraction BTEX.

Chemical analysis of ground water and soil for the parameters listed in Table
3.1

In order to obtain these data, additional drilling, soil and ground water sampling, and

aquifer testing will be performed.

3-1




TABLE 3.1
LABORATORY ANALYTICAL PROTOCOL FOR
GROUND WATER, SOIL, AND SOIL GAS

UST SITE 870-EE/CA

HILL AFB, UTAH
FIELD (F) OR
ANALYTICAL
MATRIX METHOD LABORATORY (L)
WATER
Total Iron Colorimetric F
Ferrous Iron (Fe2+) Colorimetric F
Ferric Iron (Fe+3) Difference between total and ferrous iron F
Manganese Colorimetric F
Sulfate Colorimetric F
Nitrate Colorimetric F
Nitrite Colorimetric F
Oxygen HACH 16046 DO Meter F
pH E150.1/SW9040 L
Conductivity E120.1/SW9050 L
Carbon Dioxide Titrimetric, Hach 1436-01 F
Alkalinity (Carbonate [CO3-2] and E310.2 L
Bicarbonate [HCO3-1])
Nitrate E300 or SW9056 L
Nitrite E300 or SW9056 L
Chloride E300 or SW9056 L
Sulfate E300 or SW9056 L
Methane, Ethane, Ethene Gas Chromatography L
Aromatic Hydrocarbons SW8020 L
Total Hydrocarbons SW8015 L
SOIL
Total Organic Carbon [Method 415.1 L
SOIL GAS
Oxygen 02 meter/EPA Method 3A F
Oxygen Gas chromatography ASTM D-3416 L
Carbon Dioxide (CO2) ASTM D-3416 L
Carbon Dioxide (CO2) CO2 meter F
Methane ASTM D-3416 L
Aromatic Hydrocarbons TO-3 L
Total hydrocarbons TO-3 L
Boiling Point Splits TO-3 L
¢\DE31 \hill\table3-1.wb1 3.2
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The following sections describe the procedures that will be followed when collecting

additional site-specific data. Drilling, soil sampling, lithologic logging, and monitoring
well development procedures are described in Section 3.1. Ground water sampling
procedures are described in Section 3.2. Aquifer testing procedures are described in
Section 3.3.

3.1 DRILLING, SOIL SAMPLING, AND MONITORING WELL
INSTALLATION

To further characterize the hydrogeologic conditions of the shallow subsurface for
Bioplume II® model development, 11 new ground water monitoring wells will be installed
at UST Site 870. The following sections describe the proposed well locations and
completion intervals, equipment decontamination procedures, drilling and soil sampling,
monitoring well installation, well development, and well location and datum surveying.

3.1.1 Well Locations and Completion Intervals

Eleven new wells will be installed to further characterize ground water quality at the
site. The locations for 10 of the new wells were determined during the 24 June 1993
meeting at Hill AFB. The necessity for an additional well was determined during a phone
conversation between Dr. John Wilson of EPA and Mr. Todd Wiedemeier of ES. The
purpose of this additional well is to help determine the hydraulic relationship between the
shallow silty clay horizon and the underlying sand horizon.

New monitoring wells will be installed near existing cone penetrometer locations CPT-
13, CPT-14, CPT-15, CPT-20, CPT-21, CPT-26, CPT-27, CPT-28 (two wells; one
shallow in clay, and one deeper in the sandy interval), CPT-30, and CPT-37. The well
locations were selected to provide the hydrogeologic data necessary for successful
implementation of the Bioplume II® model. Figure 3.1 shows the proposed background
ground water quality well locations, Table 3.2 contains proposed completion details.
Wells completed in the sandy interval will be installed so that the entire thickness of the
sand is screened. Well completion depths are expected to range between approximately
18 and 35 feet below ground surface (bgs). Screen lengths are expected to range between
5 and 25 feet.
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3.1.2 Well Drilling and Installation Procedures

This subsection addresses the procedures for drilling and installing new monitoring
wells. All new monitoring wells will be installed in accordance with general procedures
outlined in Section 8.5 of A Compendium of Superfund Field Methods (EPA, 1987).

3.1.2.1 Pre-Drilling Activities

All necessary digging, drilling, and ground water monitoring well installation permits
will be obtained prior to mobilizing to the field. In addition, all utility lines will be located
and proposed drilling locations cleared prior to any drilling activities.

Water to be used in drilling, equipment cleaning, or grouting will be obtained from one
of the base's onsite water supplies. Water use approval will be verified by contacting the
appropriate facility personnel. Only potable water will be used for the activities listed
above. The field hydrogeologist will make the final determination as to the suitability of
site water for these activities.

3.1.2.2 Equipment Decontamination Procedures

Prior to arriving at the site, and between each drilling site, the drill rig, augers, drilling
rods, bits, casing, sampl'ers, tools and other down-hole equipment will be decontaminated
using a high-pressure, steam/hot water wash. Only potable water will be used for
decontamination.

During drilling operations, the drill rig, augers, and any down-hole drilling and/or
sampling equipment will be decontaminated at the Hill AFB decontamination pad or
another location specified by base personnel. Water from the decontamination operations
will be allowed to collect in the decontamination pad collection tanks. Precautions will be
taken to minimize any impact to the area surrounding the decontamination pad that might
result from the decontamination operations.

All sampling tools will be cleaned onsite, prior to use and between each sampling event
with a clean water/phosphate-free detergent mix and a clean water rinse. All well
completion materials that are not factory sealed will be cleaned onsite prior to use with a
high-pressure, steam/hot water wash using approved water. Materials that cannot be
cleaned to the satisfaction of the field hydrogeologist will not be used. All
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decontamination activities must be conducted in a manner so that the excess water will be
controlled and not allowed to flow into any open borehole.

If contaminated soils are encountered during drilling [based on visual, olfactory, or
photoionization (PID) indications], and the potential for cross-contamination is
anticipated, drilling will be stopped and modified drilling procedures will be implemented
to prevent the transfer of contaminants to deeper water-bearing strata.

Fuel, lubricants, and other similar substances will be handled in a manner consistent
with accepted safety procedures and standard operating practices. Well completion
materials will not be stored near or in areas which could be affected by these substances.

Surface runoff such as miscellaneous spills and leaks, precipitation, and spilled drilling
fluid will not be allowed to enter any boring or well either during or after drilling/well
construction. To prevent this from happening, starter casing, recirculation tanks, berms
around the borehole, and surficial bentonite packs, as appropriate, will be used.

3.1.2.3 Drilling and Soil Sampling

Drilling in unconsolidated soils will be accomplished using the hollow-stem auger
method. The borings will be drilled and continuously sampled to the proposed total depth
of the monitoring well. “A final borehole diameter of at least 8 inches will be required for
the installation of wells with a 2-inch inside-diameter (ID) casing. The ID of the augers
will not be less than 4 inches.

If subsurface conditions are such that the planned drilling technique does not produce
acceptable results, e.g. unstable borehole walls or poor soil sample recovery, another
technique deemed more appropriate to the type of soils present will be used. Any
alternate soil sampling procedure used will be must be approved by the ES field
hydrogeologist and 