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Certification

I certify that the information contained in or accompanying the RCRA Facility Investigation
Phase II addendum report is true, accurate, and complete.

As to those identified portion(s) of this RFI addendum report for which I cannot personally
verify their accuracy, I certify under penalty of law that this RFI addendum report and all
attachments were prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gather and evaluate the information
submitted. Based on my inquiry of the person of persons who manage the system, or those
persons directly responsible for gathering the information, the mfo;‘matlon submitted is, to
the best of my knowledge and belief, true, accurate, and complete I am aware that there
are significant penalties for submitting false mformatlon udmg the possibility of fine
and imprisonment for knowing violations.

Date:

Signature:

Nina M. Johns n,sP.
Head of ahem Rc mratlon North Section
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Chapter 1
Introduction

In late 1992 and early 1993, a Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) of 17 RCRA solid waste management units (SWMUs) was conducted at
the Oceana Naval Air Station. At the conclusion of this study (CH2M HILL, 1993), it was

gites did not require any

apparent that the various sites required different responses. Fi

f&gr@m on the basis of the

additional work within the RCRA Corrective Action
investigation results and site history.
Twelve sites remained active in the Corrective Actioh Program but were divided into

different levels of priority for further stud

Figure 1-1. FEach of these grdugs of

progress in the RCRA corregtive cti'oﬂ rocess will be reported separately. At the time of

have been completed for site§ 11, 18, 19, 20, and 24 soils. The soil removal action was

completed in January 1995. Sites 2D, 2E, 15, and groundwater at Site 24 are in the

second phase of the RFI. These activities are reported in this document.

The contamination at Site 24 is being addressed by medium on two separate tracks. The
soil was well characterized during the field investigation in February and March 1994, such
that soil remediation can proceed at Site 24 in parallel with sites 11, 18, 19, and 20. The
same investigation showed that groundwater contamination was more extensive than
expected, so additional characterization work was completed in September and October

1994. The groundwater data for Site 24 are reported in this document.

WDCR832/001.WP5/DRAFT/2-27-95 1-1
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RCRA RFI/CMS Investigations—Naval Air Station, Oceana




Although the sites were divided into three groups, the recommendations for additional
characterization in the Phase I RFI report (CH2M HILL, 1993) and in the draft CMS
report were implemented during a single field investigation. The field investigation

associated with these CMS and RFI sites was conducted from February to October 1994.

This report serves two purposes. The first is to report the results of the investigation of
the five Phase II RFI sites. The main body of the report is focused on the five sites, which

are:

° Site 2D—Line Shack 125 Disposal Area
o Site 2E—Line Shack 109 Disposal Ares
° Site 15—Abandoned Tank Farm
o Site 24—Bowser, Building 840 (groundwater oniy)
. Site 25—Inert Landfill j

the three groups of sites. This™wa$:.dor

reporting of the investi

This report is written as an addendum to the Phase I report. Certain information, such as
the presentation of the extensive ecological study and substantial background information
on the station and on each site, is not repeated. This report includes some background
information but emphasizes changed conditions and interpretations. Familiarity with the
details of the Phase I report is assumed. All tables of analytical data in this report show
the results from all past investigations in addition to the results from this phase of
sampling. This was done so that historical trends could be reviewed. For convenience,
this additional RFI investigation will be referred to as the ‘‘Phase II RFI’’ in the remainder

of this report.

WDCRS832/001.WP5/DRAFT/2-24-95 1-2



The purpose of the Phase II RFI was to characterize the contamination at the five sites in
enough detail that a sound determination of future action can be made, and if a CMS is

appropriate, enough detail to support selection of a remedy.

CMS/POL/RFI Phase II Site Activities

The field investigation was completed as specified in the three wark plan addenda (CH2M
HILL, 1994), to the original work plan (CH2M HILL, 1_99"23 with a few exceptions.

consisted of the following activities:

° Hydraulic probe sampling o

analysis

° Drilling and monit

° Envirénmental sampling of soil, groundwater, sediment, and surface water

o In situ hydrauii€ conductivity testing

° Containment, stockpiling, and disposal of investigation-derived waste (IDW)

soil and groundwater

o Surveying of wells and surface water datum points and measurement of

corresponding water levels

The activities at the individual sites are summarized in Table 1-1. Analytical sampling is

summarized by medium in Tables 1-2, 1-3, and 1-4. The compounds included in each

WDCR832/001. WP5/DRAFT/2-24-95 1-3



Table 1-1

SUMMARY OF CMS/POL/PHASE 1I RF1 FIELD ACTIVITIES’

Site 18 Site 19 Site 20
Site 2B Site 2C Site 2D Site 2E Site 11 Site 15 Hazardous Waste Oil Waste Oil Site 24 Site 25
Site 1 Line Shack Line Shack Line Shack | Line Shack Firefighting Abandoned Waste Storage Storage Area Storage Area Bowser Inert
West Woods 130-31 400 125 109 Rings Tank Farm Areas Bldg. 541 Bidg. 543 Bldg. 840 Landfilt
Monitoring Points:
Shallow Well (~20") 1 4 7 2 10 - 11 " = = 6 .
6-inch Extraction Well (~25") i 1 -- “n - s - . w - - -
3/4-inch piezometer (~9') - = - - 8 - - 1 - - 4 -
2-inch piezometer 5 9 - - - - 6 & = & - =
2-inch Observation Well - 1 - - - - = = - - -~ -
(~25" - 1 - - = " s - - o .
Test Pits (~8-10") - - - - - 10 - - - - o
In situ Hydraulic Conductivity - - - 3 3 - 3 - - - - -
Test
Sample Collection:
Hydraulic Probe
Soil - 11 9 3 1 3 15 - - - * -
Groundwater - 4 14 5 21 4 16 1 1 1 24 -
Soil Borings (drilling) 17 - - 4 3 - 2 - - = = =
Groundwater 6 6 13 5 10 - 11 v - - 6 =
Surface Water - 4 - 1 - . - - - - - -
Sediment 5 . -- - - - - - - = = 3
Soil
Hand Auger - - - - 3 10* - 6 6 10 12 -
Power Auger o - - 16 - - -- - -- -- --

*Includes sampling in north and south firefighting training rings.
*Phase 11 includes investigations in the Spring and Fall of 1994,

WDCR894/022. WP5




Table 1-2
SUMMARY OF PHASE II GROUNDWATER SAMPLING AND ANALYSIS PROGRAM’
NAVAL AIR STATION, OCEANA

Number of Samples Collected

Analytical Site 1 Site 2B Site 2C Site 2D Site 2E Site 15 Site 18 Site 19 Site 20 Site 24

Parameters Method* (6) (6) (13) (5) (5) (6) (1) 1) (1) )
Volatiles” SW-8240 6 8 5 10 11 1 1 10
Total Metals SW-6010/7000 5 1 1 10
Dissolved Metals SW-6010/7000 1 10
Total Petroleum SW-418.1 1 1 10
Hydrocarbons
Polynuclear SW-8100 6 1 1 10
Aromatics
Total Lead SW-7421
Dissolved Lead SW-7421
Total Lead/ SW-6010/7000
Mercury/Zinc
Dissolved Lead/ SW-6010/7000
Mercury/Zinc
Product SW-8015B
Fingerprint
Notes:

This table includes standard laboratory analyses only, not mobile lab analyses.

( )The number of monitoring wells or hydraulic probe samples collected for offsite analysis. Quality control samples

“*Analytical methods as per Test Methods for Evaluating Solid Waste, 3rd Edition, Dec. 1986.

"A detection limit of 2 pg/l or less was required for vinyl chloride.

*Phase II includes investigations in the Spring and Fall of 1994,
Constituents for each method are listed in Chapter 3 of the Phase 1 RFI report.

WDCR894/023.WP5




Table 1-3

SUMMARY OF PHASE II SOIL SAMPLING AND ANALYSIS PROGRAM’

NAVAL AIR STATION, OCEANA

Number of Samples Collected

Parameters Al\'f;:gl::l?] Site 1 Site 2B | Site 2C Site 2D Site 2E Site 11° Site 15 Site 18 Site 19 Site 20 Site 24
Volatiles SW-8240 13 2 2 5 3 7 1
TPH SM-418.1° 16 3 13 i 4 6 10 12
Lead SW-7421
Metals SW-6010/7000 2 3
Agricultural Several 13
Parameters’ Methods
Appendix IX See Phase I 2
report,

Chapter 3
Polynuclear Aromatics SW-8100 13 4 6
TCLP Metals® SW-8080 3
TCLP Volatiles* SW-8010 4
TCLP Semivolatiles SW-7060 3

Notes:

This table does not include drum samples, samples analyzed in the mobile lab, or quality control samples:
*Analytical methods as per Test Methods for Evaluating Solid Waste, 3rd Edition, Dec. 1986.
These two soils were background soil samples collected near the Oceana main gate, not at Site 1. They are listed under Si
‘Analytical method as per Standard Method for Analysis of Water and Wastewater.
“Includes only in situ soil samples.
*Includes three samples for TCLP metals, PAHs, VOCs, and TPH from each of the firefighting training rings in Apri
‘Agricultural parameters include total Kjeldahl nitrogen, total phosphorus, ammonia-N, and nitrate/nitrite-N.

Phase 11 includes investigations in the Spring and Fall of 1994.

WDCR832/004. WP5/2




Table 1-4

NAVAL AIR STATION, OCEANA

SUMMARY OF PHASE II SURFACE WATER AND SEDIMENT SAMPLING AND ANALYSIS PROGRAM"

Number of Samples Collected

. Site 1 Site 2B Site 2D Site 25
Analytical
Parameters Method® Sediment | Sediment | Surface Water | Surface Water | Sediment
Volatiles® SW-8240 4 1
Total Organic Carbon 415.2 . 3 3
Total Metals SW-6010/700 3
TCL Pesticides SW-8080 3

Polynuclear Aromatics

SW-8100

Notes:

Constituents for each method are listed in Chapter 3 of the-Pt
Table does not include quality control samples.
“Analytical methods as per Test Methods for Evaluating Solid Wagie
PA detection limit of 2 ug/l or less was required for vinyl chlorlder T
Phase II includes investigations in the Spring and Fall of 1994.

WDCR&32/004. WP5/3




analytical method are listed in Chapter 3 of the Phase I RFI report (CH2M HILL,
December 1993).

The analytical data collected during this investigation was validated using EPA protocols
for Level C data packages. Data validation remarks are included in the analytical tables in
this report and in the corresponding POL and CMS reports. The data validation
procedures are described in Appendix G of the Phase I report. Appendix E of this report

summarizes some of the findings of the data validation for this r

nd of data collection.

Report Organization

This report is divided into three parts. Thissiatroduc hapter describes the context for

the investigation as a whole. Chapter 2 is

ixlé: ‘description of results for the five RFI

sites. It includes the following sectiemns:

° Health antl, Enyi ‘_:g;m;ental Assessment

® Recommendatwﬁé

The appendices include investigation data for the entire investigation. Appendix A
describes drilling and test pit excavation activities and includes test pit logs and all soil
boring logs for the new wells as well as three Site 15 wells installed by R.E. Wright
Associates in 1982. Appendix B summarizes quality control sampling and field sampling
data, particularly parameters such as pH, temperature, and conductivity recorded during
groundwater sampling. Appendix C presents the time-series graphs of the in situ hydraulic
conductivity tests. Appendix D presents surveying data and a summary of all wells

installed at the active RCRA sites. Appendix E is a summary of data validation.

WDCRE32/001.WP5/DRAFT/2-24-95 1-4



Appendix F contains a memorandum to the EPA describing the results of background soil
sampling for metals. The background data presented in Appendix F apply to soil data
collected at the CMS, RFI Phase II, and POL sites but are presented only in this report.
Appendix G is a memorandum describing the results of a records search for Site 2E

historical use data.

WDCR832/001.WP5
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Chapter 2
Results of RFI Phase II Site Investigation

Introduction

This chapter presents the results for the five sites investigated during the Phase IT RFI.

Changes in conditions and understanding are emphasized in thé*individual site sections,

particularly those arising from new data collected during the 'hmgg: IT investigation. Some

details about site history and location, ecology, and p
the Phase I report as needed (CH2M HILL, 1993)

wivestigatiens are repeated from

oweyer, the fead%r is referred to the

Phase I report for additional detail.
The individual topics discussed at each site dre’

® Site Conditions

Investigation.Activiti

The discussion of site conditions encompasses the site location, history, and ecology. Few
details of the ecological setting have been modified since the ecological study conducted as
part of the Phase I investigation. Aspects of the site history that are new or have been
reinterpreted since the Phase I report was finalized are highlighted in this section.

Geologic cross sections of Sites 2E, 15, and 24 are included in this section.
Investigation Activities is a description of the individual tasks at each site. This section is

primarily a summary of the activities described in the work plan but includes some

important adjustments in response to field conditions encountered during the field

WDCR899/008.WPS/DRAFT/02-24-95 2-1



investigation. The Data Interpretation section presents groundwater flow data and
analytical results. The distribution of contamination is described in this section. A
discussion of the fate and transport of site contamination also is presented. Tables include
results from all samples collected at the site since these sites were first investigated in 1990
or 1993. The complete data record is provided so that historical trends can be reviewed.
As before, only detected constituents are included in the tables. Detection limits are

indicated either by individual sample or by constituent. The complete list of constituents

within each analytical method was presented in Chapter 3 of the Phase I report. The

analytical data are compared to potential criteria, guideline walwes, and standards in the

section Health and Environmental Assessment. The disgsissitin 1§-failored to determining
whether future action is advisable. A more detailed
contaminant concentrations is included in the intre

Report (CH2M HILL, 1993).

WDCR899/008.WPS/DRAFT/02-24-95 2-2



Site 2D—Line Shack 125 Disposal Area

Site Conditions

Site 2D includes the area near Line Shack 125 and the southeast corner of Building 111.
The area near Line Shack 125 is used for aircraft maintenance and storage of equipment
and materials. The line shack was constructed in 1963. Building 111 was constructed
more recently, in the late-1980s or early-1990s. The Initial sAssessment Study (IAS)
identified Site 2D as an area where aircraft cleaning and

disposed (RGH, 1984). The period of potential releas

tenance chemicals were

_ th construction in 1963

and ended with the implementation of a rigorous iekup system in the

early 1980s. During this period, oil, hydraulic i 1, PD 680 aromatic hydrocarbons, and

halogenated solvents may have been disposed: The area (";ifzg;Potential disposal indicated in

the IAS is illustrated in Figure 2-1-1.

One area of clarification is the;ggﬁ’iég‘and_ﬁemes 1én-at the southeast corner of the parking lot

outside the fenceline. In the work plan,this depression was said to have no outlet;
the southeast. On thgtat.her side of the road is a grate that traps debris from stormwater

originating from ﬂighﬂ § edst and northeast of the depression. The elevation of the

grate appears higher than the*€ulvert so water appears to drain to the depression rather than
away from it. If this is true, this depression receives runoff from the paved parking lot to
the north and the paved flightline area to the southeast, east, and possibly northeast,

depending on runoff patterns.

The depression was dry during an April 22, 1994, site visit. This suggests that the
depression is fed primarily by stormwater and receives groundwater only when the water
table is high. The presence of cattails and other wetland features indicates that the water

table is within inches of the bottom of the depression most of the year.

WDCR899/008. WP5/DRAFT/02-24-95 2-3
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Investigation Activities

Investigation activities included in-situ soil and groundwater sampling, well installation,
slug testing, and surveying. Figure 2-1-1 shows the locations sampled during the Phase II
RFI. Two purposes of the Phase II work at Site 2D were to attempt to find a soil source
for the 1,1-dichloroethylene (1,1-DCE) in well 2D-MW2 and to determine the extent of

1,1-DCE contamination in groundwater.

The program began with in-situ groundwater sampling
2D-GP5). Samples 2D-GP2, 2D-GP3, and 2D-GP5 wetetoll tfed from 13 to 15 feet,

collect

§ of lead rods or screens were

mid-depth of the monitoring wells so that

be comparable.

pler (2D-SB1, 2D-SB4, 2D-SBS5, and 2D-SB6). The
in-q::t"he on-site mobile lab, whereas the four samples
collected with the drlﬂ we ganalyzed using full Level C QC in CH2M HILL's
Montgomery, Alabama, !ai)oﬂatofy. A split was taken of in-situ sample 2D-GS2 to confirm
the on-site lab results. In-situ samples were collected from 3 to 5 feet and samples

collected with the drill rig were from 4 to 6 feet.

Two shallow monitoring wells were installed after review of in-situ soil and groundwater
results. Well 2D-MW4 was installed as indicated in the work plan but well 2D-MWS5 was
moved to the southeast to be more directly upgradient of soil locations with detected
contamination (2D-SB4, 2D-SBS5, 2D-GS2). The well construction of all Site 2D wells is
summarized in Table 2-1-1. Groundwater samples were collected from all five wells

during the Phase II RFI.

WDCR899/008. WP35/DRAFT/02-24-95 2-4



Table 2-1-1
SITE 2D MONITORING WELL SUMMARY

21.52 feet.

*Between surveying in 1990 and 1993, 2D-MW1 has*hee
with protective casing to a flush mount. 2D-MW!I is n
been graded. The former ground elevation was 18.9 feet. “Thé:ground elevation is now

WDCR&820/009.WP5

Screened
Interval
Ground elevation Total Depth (feet below
Well Number | Date Installed | (feet above MSL) (feet) ground surface)
2D-MW1 06/28/90 21.52* 17 7-17
2D-MW2 07/02/90 22.3 19 9-19
2D-MW3 07/03/90 22.1 9-19
2D-MW4 02/21/94 22.4 8-20
2D-MWS5 02/22/94 22.3 10-20
Note:

ghianged from a monitoring well
v logated in a parking lot which has




The surveying of the low point in the wetlands depression and of the monitoring wells and
the measurement of in-situ hydraulic conductivity of the surficial aquifer also were part of
field activities at Site 2D. Slug tests were conducted in wells 2D-MW1, 2D-MW2, and
2D-MW3 to calculate hydraulic conductivity at these locations and infer the general

conductivity for the site.
Data Interpretation

The water-level elevations for the five wells are listed in Fahi€ 2-1-2 and equipotential

contours are illustrated in Figure 2-1-2. These data deménsirite that groundwater flowed

to the west during the investigation. The groundwat

the northwest during the Phase I RFI. The curre Tl éﬂ%ination is likely to be more

measurements show that groundwater fr

depression.

‘14.3 to 14.9 feet measured in the wells during the

ey ia

investigation and hlggrler than t fgyater levels of 16.7 to 17.3 feet measured in January

1993. Even in high water tab g‘riods, the depression is not expected to be a groundwater

discharge point. The elevation data suggest that surface water normally collects in this

area and recharges to groundwater.

The average hydraulic conductivity from slug tests in wells 2D-MW1, 2D-MW2, and
2D-MW3 was 5x10° cm/sec or 14 ft/day. An aquifer test at Site 2B and a pump test at
Site 1 showed that the hydraulic conductivity calculated from aquifer tests was
approximately three times the average volume calculated from slug tests. If this ratio also
holds at Site 2D, the area-wide hydraulic conductivity would be approximately 1.5 x 10?2
cm/sec, or 42 ft/day. The hydraulic gradient shown in Figure 2-1-2 is approximately
0.004 ft/ft from 2D-MWS5 to 2D-MW?2. If the porosity of the sand aquifer is 25 percent

WDCR&99/008.WP5/DRAFT/02-24-95 2-5



Table 2-1-2

SITE 2D WATER-LEVEL DATA

May 23, 1994
Water Level
Elevation of Distance Below Water Level
Survey Datum Survey Datum Elevation
Well (feet) (feet) (feet)
2D-MW1 21.52 7.20 14.32
2D-MW?2 22.26 14.40
2D-MW3 22.10 14.54
2D-MW4 22.40 14.37
2D-MW5 22.34 14.89

Elevations are in feet above mean sea level.

WDCRR807/041.WP5
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and the hydraulic conductivity is 42 ft/day, the velocity of groundwater flow is

approximately 240 ft/year to the west.

The concentrations of volatile organic constituents in in-situ groundwater samples are listed
in Table 2-1-3 and illustrated in Figure 2-1-3. The concentrations of all constituents in in-
situ groundwater samples were low. Only 2D-GP4 contained 1,1-DCE but its
concentration was only 0.9 ppb, considerably less than the 9 ppb of 1,1-DCE in well
elow the Method 8240

2D-MW2. Trace concentrations of fuel-related constituents

detection limit were detected at each in-situ location except 2_D55GP4.

detection limit. No volatile constituents
2D-MWS5 or in the surface water sample.

2D-MW4. The VOC concentr&fﬂ}ﬁ

same as in 1990 and sthan the 12 ppb detected in 1993. The total

concentration of VQC \}V&S 5 pp in"1994 versus 78 ppb in 1993. The groundwater

results suggest that aters contamination by VOCs is limited to a radius of
approximately 50 feet from™wetl 2D-MW?2. The radius with 1,1-DCE above the maximum

contaminant level (MCL) of 7 ppb is probably less.

The VOC data for soils are listed in Table 2-1-5 and illustrated in Figure 2-1-4. 1,1-DCE
was not detected in the seven soil samples and the concentrations of other chlorinated
VOCs also were near detection limits or undetected. Benzene, toluene, ethylbenzene, and
xylene, known as BTEX compounds, were detected in all seven samples. This finding
suggests that the soils in this area contain some petroleum products. Total BTEX
concentrations were highest near the small building east of 2D-GS2. The total BTEX
concentration in the mobile laboratory sample from 2D-GS2 was 1,960 ppb versus 6 ppb in

the split sample sent to the offsite laboratory. The higher concentration in the soil sample

WDCR899/008. WP5/DRAFT/02-24-95 2-6



Table 2-1-3
ORGANIC COMPOUNDS IN IN-SITU GROUNDWATER AT SITE 2D

FEBRUARY 1994
(All data in pg/L)

Detection
Limit
Analyte MCLs Range 2D-GP1 2D-GP2 2D-GP3 2D-GP4 2D-GP5
TPV * *
Chlorinated Volatile Organic C
1,1-Dichloroethylene 0.9 *
Cis-1,2-Dichloroethylene 2.4 4.33
1,1-Dichloroethane 3.3 0.36 j
Trichloroethylene H %
Aromatic Volatile Organic Compounds
Benzene 5 3 * 3.9j
Toluene 1,000 5 * *
Ethylbenzene 700 5 * *
Xylenes (total) 10,000 o * *

Notes:

TPV - Total Petroleum Volatiles.

NS - No MCL.
10 to 15 feet—2D-GP4

14 to 16 feet—2D-GP1

There is no MCL for TPV.

13 to 15 feet—2D-GP2, 2D-GP3, and 2D-GP5

* - Compound analyzed but not detected above the instrument detection limit.
j - Indicates an estimated value below the instrument quantitation limit.

The in-situ groundwater samples were mini-piezometers screened from the following depths:

WDCR807/028. WP5
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2-14
ORGANIC COMPOUNDS IN GROUN.  .TER AND SURFACE WATER AT SITE 2D
AUGUST 19%0 THROUGH MARCH 1994
(All data in ppb)
2D-MWI1 2D-MW2 2D-MW3 2D-MW4 | 2D-MWS5 2D-SW1#
G Aug. 90 Jan. 93 Mar. 94 Aug. 90 Jan. 93 Mar. 94 Aug. 90 Jan. 93 Mar. 94 Mar. 94 Mar. 94 Mar. 94
etection
Analyte Limit Initial Duplicate
EDB 0.02 " NA NA i NA NA . NA NA NA NA NA NA
TPH 60 360 NA ' NA 220 NA NA * NA NA NA NA NA NA
Volatile Organic Compounds ’
Acetone 10 5 bj 5 bj L 5 b 8 j 6 j 20 b 4] 6 j » 19b 5 jb 10b
Benzene 5 * ¥ * 3j 2] 2] * 1 * * 2 j * *
Carbon disulfide 5 ¥ . LS . s . 1j . . . 1§ 3j .
1,1-Dichloroethane 5 ¥ * . 64 56 36 * - * * ® * *
1,1-Dichloroethylene 5 ¥ ¥ " 9 12 9 * % . . * L *
1,2-Dichloroethylene (total) 5 ¥ ¥ % 2] . 1] . . L * * . *
Ethylbenzene 5 » i * 2j ¥ L . L * * * * *
Methylene chloride 5 4 bj 5h % 3 b 3 b ® 4 hj 2 bj 5b b ¥ 1 bj 2 bj
slyrene 5 * * * * * * * *® * * 3 J *® *®
Xylenes (total) 5 * ¥ - 6 - " * . * * * » .
Chloroethane 10 * y ¥ * 5 4 j * * * * * * *
Semivolatile Organic Compounds
Di-n-Butylphthalate 10 NA NA NA NA 2j NA NA NA NA NA NA NA NA
Polynuclear Aromatics 2 NA L NA NA a NA NA L] » NA NA NA NA
(PAHs)
Notes:
EDB  Ethylene Dibromide
TPH  Total Petroleum Hydrocarbons
NA Not analyzed
*) Concentration helow detection limit |
a PAH compounds were analyzed as part of the semivolatile analysis
b Compound found in laboratory blank as well as sample
i Estimated value; measured value is less than the accurately quantitative detection limit
#2]) SWI is a surface water sample collected from the shallow wetlands depression near Site 2D.

WDCR807/029.WP5



Table 2-1-5
ORGANIC COMPOUNDS IN SOIL AT SITE 2D
February 1994
(All data in ppb)

2D-SB1 2D-GS2 2D-GS3 2D-GS4 2D§B4 2D-SBS 2D-SB6
Analyte 4.0-6.0 ft. 3.0-5.0 ft. 3.0-5.0 ft. 3.0-5.0 ft. | 4.0-6.0 ft. | 4.0-6.0 ft. 4.0-6.0 ft.
Mobile Standard
Lab Lab

Total Petroleum Volatiles NA 2,800 NA 678.7 645.5 NA NA NA
Volatile Organic Compounds
Methylene Chloride 8b NA NA 26 b 4 jb 7b
Acetone 99 bj NA 390 dj 28 b 140 bj
Carbon Disulfide 2] NA T <6 <6
2-Butanone 21j NA 150 j 5j 28 j
Benzene <6 6.8 7 uj <6 <6
Toluene 27 315 10.7 330d 5j <6
Ethylbenzene 7 727.8 29.5 14 j 68 <6
Xylene (total) 36 1,126.2 25.6 66 j 200 4]
4-Methyl-2-Pentanone <12 NA 22 j <11 3j
2-Hexanone <12 NA 35j <11 4j

Notes:

VOCs. The other soil samples (2D-SB1,
yticat*lab ethod 8240 analysis.

QC Samplmg 2D GSZ was split and analyzed in the mobile lab for field VOCs. Thg dupllcate was submitted to the analytical laboratory.

The analytical laboratory performed a dilution run on 2D-5B4. g

b The analyte is found in the associated blank as well as the sample.

d Identifies compounds which have been run at a dilution to bring the concentration of that compsund-within the linear range of the instrument.

j Indicates an estimated value. Measured value is less than the quantitative detection limit.

* Compound analyzed but not detected in any samples.

The (—) for 2-butanone in 2D-GS2 indicates the value was rejected because the instrument calibration was out of the specified range.

NA - Not analyzed.

All volatile organic compounds not listed above were analyzed but not detected. In the case of 2D-SB4, the quantitation limits for all unlisted

compounds were qualified as estimated during the data validation process.

uj = Reported quantitation limit was qualified as estimated during the data validation process. Constituent was not detected as the estimated

quantitation limit.

< The compound was not detected above the stated instrument detection limit.

WDCR809/009.WP5
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sent to the onsite laboratory may be due to the reduced handling and analytical time for the

onsite analysis.
Health and Environmental Assessment
As in 1990 and 1993, the only constituent that exceeds health-based criteria is the 1,1-DCE

in well 2D-MW2. The concentration was 9 ppb, slightly above the MCL of 7 ppb. The

threat to human health or the environment from Site 2D is minimal because:

* The area of groundwater contamination iss$malk:and.does not appear to be
migrating.

° The concentration of 1,1-DGE, is only shkightly above the MCL at one
location.

° The contaminat with asphalt or concrete and therefore is not
accessible.

1o contact with groundwater at the site.
The nearby wetland depressi®: does not appear to receive groundwater from the site, so no

effect to the biota in the depression is expected.
Conclusions and Recommendations

The Phase II investigation demonstrated that the extent of groundwater contamination at
Site 2D is limited to the vicinity of well 2D-MW2 and that nearby surface water is
unaffected. No source of the chlorinated VOCs was located by the Phase II soil sampling.
The presence of BTEX compounds in soils suggests that some petroleum products have

been disposed or spilled in the area; however, the groundwater has not been affected.
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Because the concentrations in groundwater are low and do not appear to be migrating, no

aggressive remediation or monitoring program is recommended.
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Site 2E—Line Shack 109 Disposal Area

Site Conditions

Site 2E is the area bounded by Building 23, Line Shack 109, Building 110, and a steam
line along First Street. Line Shack 109 has been used since 1963 for cleaning and
maintaining aircraft and storing equipment and material. The Phase I RFI report includes
historical details about Site 2E; however, other observations havcssﬁgen made and additional

data has been collected about the site characteristics, condifiofis and activities since the

Phase I RFI report was prepared. Important new data amd erv Qns are:

° The free product recovery progra';ffn.,E mp mented in September 1993 has

After the discovery of free®product in 2E-MW1 during the Phase I RFI groundwater
sampling event in January 1993, the NAS Oceana Public Works Department instituted a
product recovery program. Since January 1993, free product has been removed from the
monitoring well every month using a bailer. Free product has been removed twice a month
since June 1994. The free phase, which is black and more viscous than fresh fuel,

typically has been approximately 1 foot thick during most bailing events.
As part of the drilling phase of the field work in February 1994, all underground utilities

were marked by the NAS Oceana Public Works Department. The utility markings revealed

a 25-foot-wide utilities corridor that runs parallel and adjacent to the flightline fence.

WDCR899/008.WP5/DRAFT/02-24-95 2-9



According to Fred Tipton of the Oceana Public Works Department, Electrical Branch,
high-voltage electrical conduit typically rests in concrete banks for added reinforcement and
protection. In some cases, the area around and beneath the bank is backfilled with sand or
gravel during construction. The utility bank is believed to be primarily above the water

table.

During a utility clearance meeting in February 1994 with personnel from the Public Works

Department, the two adjacent manholes located approximately 25 feet south of the southern

corner of Building 23 were identified as utility access pointst .Both compartments were

been the manholes into which waste oil 0

discussed in the Phase I report.

CH2M HILL personnel obs:Eé

he”“mfldence of the localized topography upon
ntkycting “field activities during February 1994. After a

stormwater run-off whif

noff flowing from the main aircraft parking area west

rainstorm, field per nﬂe obser ed’
of Building 23 and subsagumt] i;eﬁlding in the low grassy areas between the southeastern-

side of Building 23 and the’

lightline fence. A fuel-like sheen was observed on the runoff.
The extent to which this type of discharge is one of the sources of the PAHs detected in

soils near and outside the flightline fence is not known.

A detailed review of historical utility and construction records and a series of interviews
with current and long-term Oceana personnel were conducted in August 1994. The
purpose of this records search was to identify possible sources of the contamination at
Site 2E.  Seven potential sources were identified and are discussed in detail in a
memorandum included as Appendix G with this report. The search for a definitive source
of the fuel problem at Site 2E was inconclusive despite a detailed search involving several

people familiar with the site and fuel operations at the station. The records search did

WDCR899/008. WPS/DRAFT/02-24-95 2-10



provide important site context and was used to guide the September 1994, sampling

program.

Investigation Activities

The groundwater sampling results from the Interim RFI in 1990 indicated that the
parameters analyzed were either detected at low levels or were not detected. However, in

January 1993 during the RFI field investigation, a free-pha etroleum product that

smelled like diesel was discovered in well 2E-MW1. This disCqvery lead to additional site

characterization.

product contamination and continue characterization 6f gtoundwater contamination. The
one_it-Febrilary and March 1994 and the

e Collectedthie samples (2E-SS11, 2E-SS12, and 2E-SS13) from the

outer fringc- of“the free-product contaminant plume as determined by the

qualitative power auger results.

. Collected 21 in-situ groundwater samples (15-GP1 through 15-GP21) using
a hydraulic-probe sampler, and analyzed the samples in a mobile laboratory

for field VOCs.
o Installed eight small-diameter PVC piezometers screened across the water-

table to facilitate long-term monitoring of the free-product contamination.

The piezometers were installed using the direct-push sampler.  The

WDCR899/008.WP5/DRAFT/02-24-95 2-11



piezometers were screened from 3 to 9 feet, installed using sand and

bentonite, and completed at the surface with concrete.

e Installed 10 monitoring wells (2E-MW4 through 2E-MW13) to assist with

groundwater characterization and delineate the downgradient extent of the

contaminant plume.

the 15 borings called for in the work pla A
CH2M HILL field personnel

soils.

4.0 feet using a hafid fquger or; hydraulic-probe sampler. The soils were sampled for

VOCs, total petroleu drocarbons (TPH), and polynuclear aromatic hydrocarbons

(PAHs).

Groundwater samples were collected from 20 of 21 locations using the hydraulic-probe
sampler and were analyzed by an onsite mobile laboratory. The 20 samples were collected
iteratively over three days, allowing early results to be used to select later sampling
locations. The hydraulic-probe sampler was used to develop a better understanding of the
extent of contamination and allow field personnel to select monitoring well locations more
effectively. The screened section of the sampling probe was placed across the water table
to determine if free-product contamination was present. Eight 3/4-inch inner diameter (ID)
piezometers were installed during the hydraulic probe investigation. The piezometers were

installed to help determine the extent of free-phase petroleum.

WDCR899/008. WP3/DRAFT/02-24-95 2-12
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The locations of the ten monitoring wells installed during the RFI Phase II field
investigation (2E-MW4 to 2E-MW13) were determined from information gathered during
screening activities. Five of the 10 wells were installed in February 1994 and the
remaining five wells were installed in September 1994. The well locations were based
upon field observations recorded during in-situ groundwater sampling, power augering, and
soil sampling. - The intention was to place the wells at the outer edge of dissolved-phase
areas. Drilling locations were moved outward if product was encountered so that the wells

would be outside the free-phase area. For example, borings 2E $B22 and 2E-SB23 were

initial locations for well ZE-MW?7 but both borings cont 'ne free-phase petroleum.
4 ) h for the Site 2E wells

Monitoring well specifications such as total depth and scf

are presented in Table 2-2-1. The groundwater samp

wells were analyzed for VOCs, PAHs, and TPH.

from thé 10 _I____=_;hase IT monitoring

Data Interpretation

The water-level elevations are 1§ | & 2-2-2. The water levels and equipotential

¢ depicted” in Figure 2-2-4. These data show that

outhwest to south-southeast and that the gradient

groundwater flows i in a;ﬂrea {rom f6 P\
/1t from E MW7 to 2E-MW 13 and from 2E-MW2 to 2E-MW9.

' s;ﬂ{g;_kf:s it difficult to determine the water levels in wells

is approximately OO@D

The presence of free ph
2E-MW4 and 2E-MW8 becz:'”ti"sé the weight of the petroleum product depresses the water
level. The water levels in these wells were not used in contouring water levels in Figure
2-2-4. The average hydraulic conductivity determined from slug tests in wells 2E-MW3,
2E-MW7, and 2E-MWS8 was 6x10° cm/sec, or 17 ft/day. A comparison of aquifer test
data to slug test data at Sites 1 and 2B showed that hydraulic conductivity values from
aquifer tests were approximately three times the values determined from slug tests. If this
were representative of Site 2E also, then a representative conductivity of 1.8 x 10 cm/sec
would be predicted at Site 2E. If porosity is assumed to be 25 percent, hydraulic
conductivity is assumed to be 1.8 X 102 cm/sec, and the prevailing gradient is 0.0005 ft/ft,

WDCR899/008. WP5/DRAFT/02-27-95 ' 2-13



Table 2-2-1
SITE 2E MONITORING WELL SUMMARY
" Screened
Ground Interval
Elevation (feet below

Well Date (feet above Total Depth ground

Number Installed MSL) (feet) surface)
2E-MW1 06/28/90 20.3 19 9-19
2E-MW2 07/06/90 19.4 8-18
2E-MW3 07/02/90 18.9 8-18

2E-MW4 02/22/94 20.7 4.5-19.5 (i

2E-MWS5 02/23/94 20.4 =) 4-19
2E-MW6 02/24/94 20.5 ) 23 4-19
2E-MW7 03/12/94 20.9 ; 3-18
2E-MWS8 03/07/94 20 3-18

2E-MW9 09/21/94 20 3.5-18.5
2E-MW10 09/22/94 20 5-20
2E-MW11 20 5-20
2E-MW12 20 5-20
2E-MW13 20 5-20

WDCR818/040.WP5




Table 2-2-2
SITE 2E WATER-LEVEL DATA
October 11, 1994
Elevation of Water-Level Distance Water-Level
Survey Datum Below Survey Datum Elevation
Well (feet) (feet) (feet)

2E-MW1 22.52 NM —

2E-MW2 19.43 6.72 12.71
[ 26-Mw3 20.83 12.77

2E-MW4 . 20.69 8.69-10.69*°

2E-MW5 20.37 12.45

2E-MW6 20.51 .76 12.75

2E-MW7 20.94 8.25 12.69

2E-MW8 9.07

2E-MW9 8.33 12.41

2E-MW10 8.74 12.90

2E-MW11 12.85

2E-MW12 8.06 12.54

2E-MW13 12.47

Notes: T

All elevations are in feet abgve mean sea level.

*The water levels in the wells with free-product are lower than expected because of

the weight of the free-phase petroleum.

*Experienced technical difficulties with oil-interface probe. Unable to obtain exact

measurements so a range was provided.

NM - Not measured because unable to open well.

WDCR893/003.WP5/1
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the average velocity of groundwater flow in the surficial aquifer is approximately

40 ft/year.
The Phase II investigation showed that free-phase petroleum contamination is limited to
areas near Building 109. Due to extensive soil sampling and in-situ groundwater sampling,

the approximate limit of free-phase petroleum contamination has been identified.

The thickness of free-phase petroleum in the wells and piezometers during various

measurement events is shown in Table 2-2-3. The thickness<0f free-phase petroleum
observed in 2E-MW4 was 3.25 feet in March, 6.47 feet j . and 2.7 to 4.7 feet in
October 1994. The measurements in well 2E-MW8 '0.25 fe&. March, 3.25 feet in
August, and 4.06 feet in October 1994, The thickfies§of fig ;
was 0.47 feet in March 1994 and 0.4 feet jn_Augu.1994;
2E-MW1 was above the top of the well scieé “Ma h 994 so active free-phase flow

=:'-ff"-]:)hase petroleum in 2ZE-MW1

however, the water table at

into the screen was not possible. * program it “frée-phase recovery also may have

éspecially during periods when the water

table is above the screened zdme App oximiately 7 feet of free-phase petroleum were

uary 4993. In 2E-MW7, samplers noted a moderately

strong fuel odor. As explosimeter teading of more than 300 percent of the lower explosive
limit (LEL) was measufed afie 6_péning the well cap to begin well development; however,
the oil-water interface prob ..g;pffizzated no measurable thickness of free product in 2E-MW7

during sampling.

No free product was measured in any of the eight mini-piezometers shown as 2E-PZ1 to
2E-PZ8 in Figure 2-2-2. The piezometers are too narrow to accommodate commercial oil-
water interface probes, so the measurements were qualitative. A slight odor was noted in

piezometer 2E-PZS5.
Qualitative observations during drilling and power augering to 5 or 6 feet were an
important element in determining the extent of petroleum contamination. The observations

from this program were the following:

WDCR899/008. WP35/DRAFT/02-24-93 2-14



Table 2-2-3
THICKNESS OF FREE-PHASE HYDROCARBONS AT SITE 2E

(in feet)

Well

March 1994

August 1994

October 1994

2E-MW1

0.47

0.4

2E-MW2

2E-MW3

o |Oo

2E-MW4

Lo
iy
o
~

*

2E-MWS5

2E-MW6

2E-MW7

2E-MW8

(3}

2E-MW9

2E-MW10

2E-MW11

2E-MW12

2E-MW13

PZ-1

PZ-2

PZ-3

olo|lo|lo|lo|lo|lo|loe|a|le|o|e

PZ-4

0

PZ-5

fuel odor

PZ-6

PZ-7

PZ-8

Notes:

*Experienced technical difficulties with oil-interface probe. Unable to obtain exact
measurements so a range was provided.
— = Not measured

The piezometers were installed in September 1994,

WDCR893/003.WP5/2




° Samples 2E-SB9, 2E-SB12, 2E-SB8 northeast of the fence were
contaminated with free product but a second tier several feet to the east
(2E-SB13, 2E-SB11, 2E-SB18, 2E-SB7, 2E-SB14, 2E-SB17, 2E-SBI16,
2E-SB15) was not contaminated.

° Sampling along the utilities bank was not possible below 2 feet (2E-SB10,
2E-SB19, and 1993 soil sampling).

g

2E-SB5, 2E-SS12, and

° Contamination was low or absent at 2E-

2E-SS11 but present at 2E-SB3 and 2E-SB;

along with past soil resulf i1 Table 2-2-4. Sample 2E-SS13 was from an area with
obvious free-phase contamination. @ The TPH concentration of 7,700,000 ppb, the
ethylbenzene concentration of 960 ppb, and the xylene concentration of 80 ppb confirm this
observation. Soil samples 2E-SS11 and 2E-SS12 were believed to be at the fringe of free
product contamination but TPH results (717,000 and 944,000) show that these points
contained petroleum constituents. The presence of numerous polynuclear aromatic
hydrocarbon (PAH) constituents in 2E-SS11 and of elevated 1-methylnaphthalene and

2-methylnaphthalene in 2E-SS12 and 2E-SS13 also indicate petroleum contamination.

A sample of the black fuel product in well 2E-MW4 was submitted to the analytical
laboratory for POL fingerprinting analysis. This analysis is used to identify the type of

WDCR899/008. WP5/DRAFT/02-27-95 2-15



Table 2-2-4
ORGANIC COMPOUNDS IN SOILS AT SITE 2E
August 1990 through February 1994
(All data in ppb)

Page 1 of 3
Analyte 2E-SS1 2E-882 2E-883 2E-584 2E-SS5 2E-SS6 2E-587 2E-SS8 2E-SS9 2E-SS11 2E-SS12 2E-8813
Aug. 90 Aug. %0 Aug. %0 Aug. 90 Jan. 93 Feb. 93 Jan. 93 Jan, 93 Feb. 93 Feb. 94 Feb. 94 Feb, 94
05-10M | 05-10M. | 05-1.0M. | 0.5-1.0M. | 0.5-1.0 fv. 2.0-3.0 M. 0.5-1.0M. 0.5-1.01M 0.5-1.0M. 2.0-3.0M. 3.0-40Mm, 30-40M. | 3.0-40M.
Initial Duplicate Initial Duplicate
TPH 99,400 513,000 242,000 NA 607,000 64,500 189,000 77,400 26,500 286,000 10,800 717,000 463,000 944,000 7,700,000
EDB b » 4 NA NA NA NA NA NA NA NA NA NA NA NA
Volatile Organic Compounds
Acetone 11 bj 2l b 13b 14b 56b 200 10 j 5j 17b 12b 86 b 43 b 16b 11bj 110 b
Methylene chloride 24b 13b 61 b 120 e 9b 7b 4 bj 4 bj 8b 10b 9b 7b 4ijb 3b 28
Toluene . . » 2j . * . . . » . * . % .
2-Butanone . o L . 13 . . . . * 14 b " . .
Xylene (total) . . . ¢ . 21 * . . 3j 6j 5j 2j 54 80
Carbon Disulfide > . ) L * . . . ¥ . . 5j 2j . .
Ethylbenzene . * L * * . & L . L ¥ . . 54 960 d
Semivolatile Organic Compounds
Di-n-butylphthalate NA NA NA NA NA NA 170 bj 57bj NA NA NA NA NA NA NA
bis (2-ethylhexyl) phthalate NA NA NA NA NA NA 43 j . NA NA NA NA NA NA NA




Table 2-2-4
ORGANIC COMPOUNDS IN SOILS AT SITE 2E
August 1990 through February 1994
(All data in ppb)

Page2 of 3
Analyte 2E-SS1 2E-SS2 2E-583 2E-S84 2E-S85 2E-SS6 2E-887 2E-SS8 2E-859 2E-SS11 2E-SS12 2E-SS13
Aug. 90 Aug. %0 Aug. 90 Aug. 90 Jan. 93 Feb. 93 Jan. 93 Jan. 93 Feb. 93 Feb. 94 Feb. 94 Feb. 94
05-1.00.  05-1.0Mt. | 05-1.0M. | 0.5-1.0ft. | 0.5-1.0 ft. 2.0-30Mm. 0.5-1.0M, 0.5-1.0 R, 0.5-1.0fi. 20-3.0M. 3.0-40n. 3.0-40M. | 3.0-40n,
Initial Duplicate Initial [ Duplicate

Polynuclear Aromatics (PAHSs)
Acenaphthene NA NA NA NA . 35j o * » g - 59j 57j * ) .
Fluorene NA NA NA NA " 30j " » . * > 64 ) 49 j * uj .
Phenanthrene NA NA NA NA * 96 b . 110 . ! 350 j 310 * uj L)
Fluoranthene NA NA NA NA * 64 . . 100 43 L 370§ 220§ *uj .
2-Methylnaphthalene NA NA NA NA * . . . . . . *yj * uj 9,800 j 53,000
1-Methylnaphthalene NA NA NA NA . = ® hd Ld » ¥ ® uj *uj 6,300 j 31,000
Pyrene NA NA NA NA . 43 j y . 120 . " 340 j 190 j *yj .
Benzo(a)anthracene NA NA NA NA % . L . 54 § . . 220§ 96 j * uj .
Chrysene NA NA NA NA L . . » 75 . L 240 j 100 j * uj »:
Benzo(b)fluoranthene NA NA NA NA * . ¥ » 110 . ¥ 220 Bl j *uj .
Benzo(k)fluoranthene NA NA NA NA b * . N 110 . . 190 j 62 * uj .
Benzo(a)pyrene NA NA NA NA 4 . * 1 98 * . 230§ 54j *uj *:
Indeno(1,2,3-cd)pyrene NA NA NA NA . . . s 110 . b 170 j *uj 1,600 uj .
Benzo(g b, i)perylene NA NA NA NA . . . . 73 . . 1nij *uj *yj .
Naphthalene NA NA NA NA * . * * * * * *uj * uj *uj




Table 2-2-4
ORGANIC COMPOUNDS IN SOILS AT SITE 2E
August 1990 through February 1994
(All data in ppb)

Page 3 of 3

Analyte 2E-881 2E-882 2E-883 2E-S84 2E-SS5 2E-SS6 2E-857 2E-SS8 2E-S89 2E-8S11 2E-SS12 2E-SS13

Aug. 30 Aug. 90 Aug. 90 Aug. 90 Jan. 93 Feb. 93 Jan. 93 Jan. 93 Feb. 93 Feb. 94 Feb. 94 Feb. 94

0.5-1.0Mft. | 0.5-1.0M. | 0.5-1.0M. | 05-10M. | 0.5-1.0 M. | 2.0-3.00, 0.5-1.0n. 05-1.0Mft. | 05-1.01. 2.0-30nm. 3.0-4011. 3.0-40N. | 3.0-40n.
Initial Duplicate Initial Duplicate

Acenaphthylene NA NA NA NA ¥ . * . . . . * yj L] ) .
Dibenzo (a,h) Anthracene NA NA NA NA * . . . * . x * uj *uj *uj +
Anthracene NA NA NA NA L ] . W . * ¥ 87 86 ) * uj *

Notes:

QC sampling: 2E-S830 is a duplicate of 2E-856; 2E-5540 is a duplicate of 2E-SS11.

NA Not analyzed

EDB Ethylene Dibromide

TPH Total Petroleum Hydrocarbons

(*) Concentration analyzed but not detected. All volatile organic, semivolatile organic and polynuclear aromatic compounds not listed above were analyzed but not detected.
b Compound found in laboratory blank as well as sample.

d Result quantified from sample dilution run.

e Compound found in laboratory blank as well as sample. Sample concentration is greater than 10 times blank concentration.

J Estimated value. Measured value is less than the quantitative detection limit, or analyzed outside holding time or the instrument calibration was outside specifications.
uj Reported quantitation limit was qualified as estimated during the data validation process. Consti was not d d at the esti d quantitation limit.

WDCR809/018.WP5




fuel by comparing the chromatograph of the sample to chromatographs of laboratory spikes
of JP-4, JP-5, diesel, gasoline, and other fuels. The fuel at Site 2E was identified as
diesel. This result was confirmed by the organic chemist, who expressed a high degree of
confidence in the identification. The fuel in well 2E-MW4 appeared to be of uniform color

over its entire thickness during the October 1994 measurements and sampling.

The analytical results from the in-situ groundwater sampling event are listed in Table 2-2-5

and presented graphically in Figure 2-2-5. The results indicate two broad areas of BTEX

he largest contaminant
sutheast to 2E-GP14. The

and total petroleum volatiles (TPV) contamination at Site 2
plume extends southwest from Building 23 to 2E-GP20, .
dissolved-phase contamination detected in this are o the free-product

contamination northeast of Building 109.

may be caused by spills from

however, because this area

= "of thiis segond plume also may be the releases near Building

contamination, the mains

109.

The in-situ groundwater A:Esag}p]mg results also suggest scattered areas with chlorinated
volatile contamination. One plume extends downgradient from 2E-GP9, where
cis-1,2-DCE was detected at 160 ppb, to 2E-GP19, where cis-1,2-DCE was detected at
6.7 ppb. This contamination may be a result of the maintenance activities being performed
in Building 110. Cis-1,2-DCE also was detected in the vicinity of Building 23 at 2E-GP5
(120 ppb), 2E-GP1 (5 ppb) and 2E-GP4 (15 ppb). In addition to these areas, an isolated
detection of cis-1,2-DCE at 2 ppb was detected in 2E-GP16.

The in-situ sampling results assisted field personnel in choosing locations for the additional
wells. The locations of the Phase II monitoring wells (2E-MW4 through 2E-MW13) are

shown in Figure 2-2-3. The organic laboratory results for groundwater samples collected

WDCR899/008.WP5/DRAFT/02-24-95 2-16



Table 2-2-§

ORGANIC COMPOUNDS IN IN SITU GROUNDWATER FROM SITE 2E

(All data in ppb)
Compound Detection Limit 2E-GP1 2E-GP2 2E-GP3 2E-GP4 2E-GPS 2E-GP§ 2E-GP? 2E-GP8 2E-GP9 2E-GP10
B-10M B-101t g-10n g-10n 8-10M 8-10M 8-10M B-10Mt 7-91t 8-10n
Initial Duplicate
cis-1,2-Dichloroethylene 2 4.6 <20 <20 15 120 < 2.0 <20 <20 <20 160 < 2.0
Trichloroethylene 0.2 <02 <02 <02 < 0.2 <02 <02 <02 <02 <02 <02 <02
Benzene 2 <20 < 2.0 < 2.0 <20 <20 <20 <20 <20 <20 <20 < 2.0
Toluene 2 <20 34 < 2.0 < 2.0 <20 < 2.0 <20 < 2.0 <20 < 2.0 <20
Ethylbenzene 2 52 45 <20 3.6 < 2.0 < 2.0 < 2.0 <20 <20 <0 <20
Xylenes (total) 2 30 30 < 2.0 <20 <20 <20 11 12 <20 <20 <20
Total Petroleum Volatiles 15 28 1,400 20 120 < 15 <15 120 95 <15 <15 <15
Compound Detection Limit 2E-GP11 2E-GP12 2E-GP13 2E-GPl4 2E-GP15 2E-GP16 2E-GP17 2E-GP19 2E-GP20 2E-GP21
8-10M 5-7h 6-81 6-8M 6-81 6-8n 6-81 6-8N 6-8M 6-8M
Initial Duplicate
cis-1,2-Dichloroethylene 2 <20 <20 < 2.0 <20 <20 2.4 19 11 6.7 <20 <20
Trichloroethylene 0.2 <02 <02 < 0.2 < 0.2 < 0.2 <02 <02 <02 <02 <02 <02
Benzene 2 < 2.0 <20 46 47 <20 < 2.0 <20 <20 29 5.8 <20
Toluene 2 <20 <20 14 12 <20 <20 2.6 <20 <20 32 < 2.0
Ethylbenzene 2 <20 3.6 23 64 <20 <20 <20 <20 6.9 24 <20
Xylenes (total) 2 < 2.0 <20 200 267 <20 <20 28 21 20 36 <20
Total Petroleum Volatiles 15 <15 18 5,100 4,100 89 <15 510 710 290 1800 56

Notes:

All volatile compounds not reported were below detection limits in all samples.

MCL = Maximum contaminant levels
< = The value was less than the detection limit or was not detected.
NS = No standard or guideline concentration.

2E-GP18 was not sampled.

WDCR894/012.WP5
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from the Phase II monitoring wells are presented in Figure 2-2-6 and listed in Table 2-2-6.
Table 2-2-7 lists the inorganic results for groundwater. Only total and dissolved lead, zinc,
and mercury were analyzed from the new well samples because these were the only
potential metals of concern in previous sampling rounds. The concentrations of these three
metals was low. The organic results suggest that organic groundwater contamination at
Site 2E is well characterized. No TPH or BTEX compounds were detected in the

downgradient wells except 6 ppb of BTEX compounds in 2E-MW13.

shows a central area

Figure 2-2-7 shows the extent of hydrocarbon contamina‘tio
where free product has been observed in wells an rés; extensive area where
hydrocarbon constituents were detected in groundwagér." BTEX concéatrations are shown
for context; however, other evidence such as fuel & ;

extent of dissolved contamination.

contamination. However, the.fibsence of PAHs and the minimal total BTEX concentration

(6 ppb) is not consistent with the high TPH concentration in the initial sample.

Chlorinated volatile constituents were detected in monitoring wells 2E-MW9 and 2E-
MW13. The vinyl chloride concentration was 13 ppb in 2E-MW9 at the southern limit of
the site and 6 ppb in 2E-MW13. An estimated concentrations of 4 ppb of 1,2-DCE also
was detected in 2E-MW13. No volatiles were detected in 2E-GP6.

Figure 2-2-8 shows the approximate extent of chlorinated VOCs in groundwater at Site 2E.

The total concentration of chlorinated VOCs is shown next to each sampling location. The

WDCR899/008.WPS5/DRAFT/02-24-95 2-17
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Table 2-2-6
ORGANIC COMPOUNDS IN GROUNDWATER AT SITE 2E
August 1990 through October 1994
(Concentrations in ppb)
Page 1 of 3
2E-MW1* 2E-MW2 2E-MW3 2E-MW4 2E-MW5 | 2E-MW6 2E-MW7 2E-MW8
Analyte Deﬁ;nﬂji;m Aug. 90 Jan. 93 Aug. 90 Jan. 93 Aug. 90 | Jan. 93 Mar. 94 Mar. 94 Mar. 94 Mar. 94 Mar. 94
Initial Duplicate Initial Duplicate
TPH® 60/1,000 200 NA NA <60 NA 210 NA 17,900,000 j 1,850 j 2,380 § 3,790,000 j 730 1,080 j
EDB 0.02 * NA NA L NA L NA NA NA NA NA NA NA
Volatile Organic Compounds
Acetone 10 6 bj 40 j NA 6 bj 10 b 4 bj 8 24b * 6 bj 1b 13b 12b
Benzene 5 2 Bj NA " . s 4 81 * . 2j 2j 25
Carbon disulfide 5 * ¥ NA il ¥ 2 ” ¥ 2j . * . 1j
Ethylbenzene 5 2 54 NA . » . » 100 * . 4j ij 62
Methylene chloride 5 5b 14 j NA 70b 3 b 5b 3 b i it 1 bj 1 bj 1 bj 1 bj
2-Butanone 10 i * NA . . X * g 4j . * 2j *
Toluene S L & NA » » * L ] 2] L] L ® » 3j
Xylenes (total) 5 3j 62 NA * ’ . * 130 . . ' . 140
Vinyl chloride 2 . * NA . . 4 . * X * * * *
2-Hexanone 10 . * NA L s . . o . . L . *
1,2-Dichloroethylene (total) 5 LJ . NA . v . . . * . . . L
Semivolatile Organic Compounds
Naphthalene 10 NA 9,400 e 3,000 NA NA NA NA 10,000 <2 <2 <2 <2 280
1-Methylnaphthalene 10 NA . b NA NA NA NA 5,900 <2 <2 <2 <2 390
2-Methylnaphthalene 10 NA 38,000 e 12,000 e NA NA NA NA 28,000 <2 <2 <2 <2 730
Fluorene 10 NA 3,400 1,200 NA NA NA NA <4,000 <2 <2 <2 <2 <50
Phenanthrene 10 NA 5,900 2,200 NA NA NA NA <4,000 <2 <2 <2 <2 <50
Anthracene 10 NA 410 120 j NA NA NA NA <4,000 <2 <2 <2 <2 <50
Pyrene 10 NA 330 98 j NA NA NA NA <4,000 <2 <2 <2 <2 <50
Acenaphthylene 10 NA <250 500 NA NA NA NA <4,000 <2 <2 <2 <2 <50
Polynuclear Aromatics 2-4,000 NA NA NA NA <2 NA <2 <4,000 <2 <2 <2 <2 <50

WDCR893/007. WP5



Table 2-2-6
ORGANIC COMPOUNDS IN GROUNDWATER AT SITE 2E

August 1990 through October 1994

(Concentrations in ppb)

Page 2 of 3
2E-MW9 2E-MWI10 2E-MWI11 2E-MWI12 2E-MW13
Analyte Di‘_‘;:iif“ Oct 94 Oct 94 Oct 94 Oct 94 Oct 94
Initial Duplicate
TPH 60/1,000 < 1,000 <1,000 < 1,000 < 1,000 <1,000 < 1,000
EDB 0.02 NA NA NA NA NA NA
Volatile Organic Compounds
Acetone 10 9 jbe 6 jba 11 jbe v 13 be 16 be
Benzene 5 1j ‘ * L i 2j
Carbon disulfide 5 * * . * * &
Ethylbenzene 5 * * . . » i)
Methylene chloride 5 3bj * 3 bj 2 bj 5b) 4 bj
2-Butanone 10 3id ¥ * * . 6 jd
Toluene 5 * . * * * »
Xylenes (total) 5 . * * * * lj
Vinyl chloride 2 13 13 . ' ’ 6j
2-Hexanone 10 I * * je 3¢ *c *c
1,2-Dichloroethylene (total) 5 . 4j . . b *
Semivolatile Organic Compounds/Polynuclear Organic Compounds
Naphthalene 10 <10 <10 <10 <10 <10 29
1-Methylnaphthalene 10 NA NA NA ' NA NA NA
2-Methylnaphthalene 10 NA NA NA NA NA NA
Fluorene 10 <10 <10 <10 <10 <10 <10
Phenanthrene 10 <10 <10 <10 <10 <10 <10
Anthracene 10 <10 <10 <10 <10 <10 <10
Pyrene 10 <10 <10 <10 <10 <10 <10
Acenaphthylene 10 <10 <10 <10 <10 <10 <10

WDCR893/007. WP5




Table 2-2-6
ORGANIC COMPOUNDS IN GROUNDWATER AT SITE 2E
August 1990 through October 1994
(Concentrations in ppb)

Page 3 of 3
Notes:  All volatile, semivolatile, and polynuclear aromatic compounds not listed above were analyzed, but not detected. At 2E-MW|1, the semivolatiles analysis encompasses the polynuclear aromatic analysis.
EDB = Ethylene dibromide a = This detection is estimated because the continuing calibration contained percent calibration differences greater than 25% but less than 50%.
TPH = Total petroleum hydrocarbons b = Compound found in laboratory blank as well as in sample.
PAH = Polynuclear aromatics ¢ = This detect or non-detect result is estimated because the continuing calibration contained percent calibration differences greater than 50% but
(*) = Concentration below detection limit less than 90%.
d = This result is qualified as estimated due to rinseate blank contamination.

j = Estimated value
e = Compound concentration exceeds calibration range.
NA = Not analyzed
*In January 1993, the field duplicate SVOC results were in poor correlation with the initial sample SVOC results as determined by the data validation process. No qualification was performed.
"In October 1994, the method reporting limit for TPH was 1,000 pg/L. All samples were non-detect at that limit.
QC Sampling: 2E-MW70 is a duplicate of 2E-MW7; 2E-MW80 is a duplicate of 2E-MW9,
# Well 25-MW1 was analyzed for base-neutral extractable organics in 1993 but all other 1993 and 1994 samples were for PAHs. The 1994 results are shown under semivolatile organics for convenience only.

WDCRB893/007.WP5



Table 2-2-7
INORGANIC COMPOUNDS IN GROUNDWATER AT SITE 2E
January 1993 to October 1994
(Concentrations in ug/L) Page 1 of 2
January 1993 to February 1993 March 1994
2E-MWI1 2E-MW2 2E-MW3 2E-MW4 2E-MWS5 2E-MW6 2E-MW?7 2E-MW8
Initial Duplicate Initial Duplicate
Analyte Total Dissolved Total Total Dissolved Tatal Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Total Dissolved
Aluminum 1,830 + 534 b 1,29 + 435 41.6 b 230 212 13,600 261 23,300 B8.1b 11,%00 53.8b 52,400 78.2b 59,000 68,800 58.4b
Antimony <16.4 <164 <16.4 <164 <16.4 <16.4 <l6.4 <I1L.1yj <l1l.1 <I1l.luj <ILl <Il.1uj <IL1 <1L1yj <IL1 <11l.1yj 16.8 bj <11.1
Arsenic 73 n 20b 6.2 b.n 29 b 20 b 33 b 15b 10.6 39b 13.5 1.8b 13.8 24b 20.3 <13 28.3 32.0 36b
Barium 23 b 158 b 19.8 b 235 b 198 b 138 b 144 b 135b 1,180 181 b 69.2 b 145 b 59.7b 412 104 b 366 390 147 b
Beryllium <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 0.52 bj <0.14 uj 1.0 bj <0.14 uj 0.83 bj <0.14 uj 29b <0.14 uj 29b 33b <0.14 uj
Cadmium <28 <28 <28 <28 <28 <28 <2.8 <3.1 <3.1 <31 <31 <3.1 <31 <3.1 <31 <31 <3.1 <3l
Calcium 14,200 16,100 14,300 12,200 11,700 7,430 7,120 37,100 34,900 43,700 41,800 45,300 42,200 76,400 52,100 57,200 57,100 67,600
Chromium 51 b <28 44 b <28 <2.8 3.1 <28 25.0 <23 45,1 <23 23.2 <23 113 <2.3 120 140 <2.3
Cobalt <2.6 <2.6 <2.6 36 b 33 b 27 b <26 15.1 bj <1.6 uj 24.1 bj <1.6 uj 16.3 bj <1.6vj 34,0 bj <1.6yj 4740 50.4 <1.6 uj
Copper 7.7 b 43 b 67 b <1.2 <1.2 <12 <l.2 13.5b 6.6b 216b <17 216b <17 62.6 <1.7 66.9 70.3 <17
Iron 19,100+ 9,670 19,100 + 14,400 11,500 4,090 1,750 35,900 16,300 47,500 18,000 73,300 40,900 81,900 17,000 92,400 102,000 17,400
Lead 2.2 b <1.7 2.8 bw.n 21.7 <7 4.0 <17 10.2 20b 17.3 <2.0 21.2 <2.0 26.6 <20 31.6 37.4 4.5
Magnesium 23,400 24,200 23,500 19,400 19,200 8,930 8,780 41,400 38,400 27,900 23,600 42,600 38,300 26,300 16,200 28,800 30,100 14,200
Manganese 1,560 1,590 1,570 622 612 298 294 926 821 839 686 1,410 1,220 970 1,880 2,350 2,390 586
Mercury <0.07 <0.14 <0,07 012 b 0.10 b 015 b 0.08 b 0.12b <0.07 <0.07 <0.07 0.08 b <0.07 <0.07 <0.07 0.07b 0.10b <0.07
Nickel 130 b <94 16.2 b 126 b 100 <94 <94 16.6 b <173 298D <73 21.6 b 8.7b 70.5 <73 76.2 89.2 <7.3
Potassium 1,200 b 982 b 1,070 b <934 <934 <934 <934 5,420 14,500 5,920 2,670 b 4,000 b 1,890 b 17,000 6,260 14,700 16,000 8,720
Selenium <1.8 <1.8 2.7 bw,n <1.8 <18 <18 <18 <I50R <1.5yj <I15.0R <1.5uj <I5.0R <1.5uj <I5.0R <15y <I50R <15.0R <1.5yj
Silver <20 n <2.0 <2.0 <2.0 <2.0 <20 <20 <2.5 <2.5 <25 <25 <2.5 <25 <25 <25 <25 <25 <25
Sodium 14,600 15,000 14,000 11,700 11,800 14,900 15,500 33,100 38,100 24,900 25,100 31,500 31,600 39,400 32,200 32,300 32,600 40,400
Thallium <2.3 <23 <23 <23 <23 <23 <23 <13 <13 <13 <13 <13 <13 <13 <13 <13 <1.3 <13
Vanadium 50 b <26 38 b 27 b <2.6 <26 <2.6 352b <23 53.8 <23 36.7b <23 146 <23 149 169 <13
Zinc 304 333 4.1 61.7 101 31.8 28.5 35.4 414 62.7 20.1 60.0 18.0b 139 429 17 194 113
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Table 2-2-7
INORGANIC COMPOUNDE‘: I!& GROUNDWATER AT SITE 2E
January 1993 to October 1994

(Concentrations in pg/L) Page 2 of 2
October 1994
2E-MW9 2E-MW10 2E-MWI11 2E-MWIi2 2E-MW13
Initial Duplicate
Analyte Total Dissolved Total Total Dissolved Total Dissolved Tolal Dissolved Total Dissolved

Aluminum NA NA NA NA NA NA NA NA NA NA NA
Antimony NA NA NA NA NA NA NA NA NA NA NA
Arsenic NA NA NA NA NA NA NA NA NA NA NA
Barium NA NA NA NA NA NA NA NA NA NA NA
Beryllium NA NA NA NA NA NA NA NA NA NA NA
Cadmium NA NA NA NA NA NA NA NA NA NA NA
Calcium NA NA NA NA NA NA NA NA NA NA NA
Chromium NA NA NA NA NA NA NA NA NA NA NA
Cobalt NA NA NA NA NA NA NA NA NA NA NA
Copper NA NA NA NA NA NA NA NA NA NA NA
Iron NA NA NA NA NA NA NA NA NA NA NA
Lead 14b <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 24.6 <1.0 <1.0 <10
Magnesium NA NA NA NA NA NA NA NA NA NA NA
Manganese NA NA NA NA NA NA NA NA NA NA NA
Mercury 1.0 c 0.89 1.1je 0.83 je 0.61 1.3jc 0.58 0.40 je 0.89 1.3jc 0.90
Nickel NA NA NA NA NA NA NA NA NA NA NA
Potassium NA NA NA NA NA NA NA NA NA NA NA
Selenium NA NA NA NA NA NA NA NA NA NA NA
Silver NA NA NA NA NA NA NA NA NA NA NA
Sodium NA NA NA NA NA NA NA NA NA NA NA
Thallium NA NA NA NA NA NA NA NA NA NA NA
Vanadium NA NA NA NA NA NA NA NA NA NA NA
Zinc <l2.0a <78a <l80a <9.1a <6.1a <l45a <179a 81.2 <135a <B8.0a <122a

Notes: < = Value less than IDL or was not detected.
a = The concentration is qualified as non-detect because the analyte was detected in the laboratory preparation blank. As required by EPA, all sample values less than 5 times the compounds level in the preparation blank are qualified non-detect.
b = Value less than the CRDL, but greater than or equal to the IDL.
w = Post digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50 percent of spike absorbance.
n = Spiked sample recovery not within control limits.
QC sampling: 2E-MW30 is a duplicate of 2E-MW1; however, no dissolved metals analysis was performed on 2E-MW30. 2E-MW70 is a duplicate of 2E-MW?7 for total metals only; 2E-MWBO is a duplicate of 2E-MW9 for total metals only.
+ = Duplicate analysis not within control limits.
R = Quantitation limit qualified as rejected and unusable during data validation.
uj = The quantitation limit is qualificd as estimated during data validation.

j = Value qualified as estimated.
je = The value is qualified as estimated because the matrix-spike recovery values were outside the control limit.
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values shown include estimated concentrations. The two main areas of chlorinated VOCs

are near Building 23 and south of Building 110.
Health and Environmental Assessment
The data are compared to potentially applicable federal and Virginia standards and

guidelines in Table 2-2-8. This table is based on the corresponding table in the Phase I

report but includes reference to risk-based screening concentratigns (RBCs) developed by

EPA Region III. Benzene, mercury, and zinc were above Vifgifila groundwater standards

or MCLs at several groundwater sampling locations.
5 ppb in four wells that contain or are suspected: e product, that is,
2E-MW1, 2E-MW4, 2E-MW7, and 2E-MWS8.

in-situ sampling locations. Two of these loca{'

13 wélls, but were not above the MCL

e the Virginia standard both upgradient

in any wells. The mercury cong€
and downgradient of the sit
wells (2E-MW2, 2E-MW

and the secondary

MW’? and 2E MWS) There is no primary MCL for zinc
RE 50@ ppb Wh]Ch is considerably greater than the detected

concentrations.

The concentration of TPH was above the Virginia groundwater standard of 1,000 ppb in all
five wells installed in February and March 1994, but in none of the five more distant wells
installed in September 1994. Concentrations were considerably above standards in
2E-MW4 (17,900,000 ppb), a well with free-product fuel. The initial sample from well
2E-MW7 (3,790,000 ppb) was above the standard but the duplicate (730 ppb) was below
the standard. Estimated concentrations in 2E-MWS5 (1,850 ppb), 2E-MW6 (2,380 ppb),
and 2E-MW8 (1,080 ppb) also exceeded the Virginia groundwater standard for TPH.
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Table 2-2-8

CONSTITUENTS IN SITE 2E GROUNDWATER AND SOILS THAT EXCEEDED

POTENTIALLY APPLICABLE FEDERAL AND VIRGINIA STANDARDS

(All data in ppb)

Page 1 of 4

Groundwater

Risk-based
Screening
Concentrations
Location Concentration Virginia (RBCs)
Compound Detected (ppb) MCL MCLG Groundwater Standards (tap water)
Mercury 2E-MW2
Total 0.12b
Dissolved 0.10b
11
2E-MW3
Total 0.15b
Dissolved 0.08b
2E-MW4
Total 0.12
Dissolved <0.07
2E-MW6
Total 0.08
Dissolved <0.07
2E-MW8§
Total 0.10
Dissolved <0.07
2E-MW9
Total 1.0
Dissolved 0.89
2ZEEMWI10
Total 0.83
Dissolved 0.61
2E-MW11
Total 1.3
Dissolved 0.58
2E-MW12
Total 0.40
Dissolved 0.89




Table 2-2-8
CONSTITUENTS IN SITE 2E GROUNDWATER AND SOILS THAT EXCEEDED
POTENTIALLY APPLICABLE FEDERAL AND VIRGINIA STANDARDS
(All data in ppb)

Page 2 of 4

Groundwater (continued)

Risk-based
Screening
Concentrations
Location Concentration Virginia (RBCs)
Compound Detected (ppb) MCL MCLG Groundwater Standards (tap water)
Mercury 2E-MW13
(continued) Total 1.3
Dissolved 0.90
Zinc 2E-MW2
Total 61.7 NS
Dissolved 101
2E-MW4
Total 354
Dissolved 414
2E-MW7
Total 139/171
Dissolved 42.9
2E-MW8
Total 194 NS
Dissolved 113
Benzene 2E-MWI1 8
2E-MW4 81 0.36
2E-MW7 2
2E-MWR 25
2E-GP3 46
2E-GP4 47
2E-MW9 lj
2E-MW13 2j
2E-GP19 2.9
2E-GP20 5.8
2E-MW9 13
Vinyl Chloride JE-MWI13 6 j 2 0 NS 0.019




Table 2-2-8
CONSTITUENTS IN SITE 2E GROUNDWATER AND SOILS THAT EXCEEDED
.POTENTIALLY APPLICABLE FEDERAL AND VIRGINIA STANDARDS
(All data in ppb)
Page 3 of 4
Groundwater (continued)
r Risk-based
Screening
Concentrations
Location Concentration Virginia (RBCs)
Compound Detected (ppb) MCL MCLG Groundwater Standards (tap water)
2E-MW4 17,900,000
2E-MW35 1,850 j
Total Petroleum 2E-MW6 2,380 j
Hydrocarbons 2E-MW7 3 ,790,000/7. NS 1,000 NS
(TPH) 2E-MW8 1,080 ji
Soil
Hedith Based Proposed Virginia RBC
¥  RCRA Soil Eastern United (Industrial/
Location Concentration ¥ Action Guidance States Soil Residential
Compound Detected (ppb) Levels Limit Mean Soil)
Beryllium 2E-SS5 320, 340 a
2E-SS6 150
2E-SS7 430 143 550 670/150
2E-SS8 520
2E-S89 570
Total Petroleum 2E-S§5 607,000
Hydrocarbons 2E-SS6 189,000
(TPH) 2E-SS8 286,000
JE-SS11 717,000 NE ol NS
2E-SS12 944,000
2E-SS13 7,700,000
Benzo(a)pyrene 2E-SS87 98 60.9 NS NS NS
2E-SS11 230 j A ANHES
Benzo (a) 2E-S87 54 224 NS NS NS NA 390/88
anthracene 2E-SS11 220 j
Chrysene 2E-SS11 240 j NS NS NS NS NA 390/88
—— |




Table 2-2-8
CONSTITUENTS IN SITE 2E GROUNDWATER AND SOILS THAT EXCEEDED
POTENTIALLY APPLICABLE FEDERAL AND VIRGINIA STANDARDS
(All data in ppb)

The MCLs and MCLGs are listed in the Drinking Water Regulations and Health Advisories;
Only those compounds which were detected and exceeded established standards are presented in the table above
The health-based criteria for carcinogens and systemic toxicants were extracted from the RFI Guidance Doc
EPA 530/SW-89-031
The proposed RCRA action limits were listed in the Federal Register dated July 27, 1990.
The Virginia soil guidance limit is used for determining when to implement a corrective action.
a These two concentrations are from the 0.5 - 1.0 foot and 2.0 - 3.0 feet depths, respectively.
j Estimated value.

ated Detsinber 1992

Page 4 of 4
Soil (continued)
Health Based Proposed Virginia RBC
Health Based Criteria for RCRA Soil Eastern United (Industrial/
Location Concentration Criteria for Systemic Action Guidance States Soil Residential
Compound Detected (ppb) Carcinogens Toxicants Levels Limit Mean Soil)
Benzo (b) 2E-§87 110 NS NS NS NS
fluoranihene 2E-SS11 220 | NA 390/88
Indeno (1,2,3-cd) 2E-S8S7 110 NS NS NS
pyrene 2E-SS11 170 | NA 390/88
Copper 2E-885 (0.5 ft.) 31,200 NS NS
2E-S87 41,000 13,000 oo
2E-SS8 58,000 il
Lead 2E-8S5 (2 ft.) 25,200
2E-$S7 53.900 14,000 . NS for
JE-SS8 26.200 inorganic lead
Mercury 2E-S89 110 81 310,000/23,000
Nickel 2E-S889 11,500 11,000 NS
Zinc 2E-8§7 105,000 NS
2E-558 74,000 .0 M
Notes:

WDCR708/018.51




The soil concentrations exceeded carcinogenic criteria and residential soil RBCs for benzo
(a) pyrene in soils 2E-SS11 and 2E-SS7 (2 out of 13 soil samples). RBCs for five PAHs
for residential soil were exceeded in 2E-SS11; however, these concentrations were qualified
as estimated. None of the PAH concentrations are above industrial soil RBCs. Because of
the high dilutions and elevated TPH in 2E-SS12 and 2E-SS13, it is reasonable to assume

that some of the same PAHs also are present in these two soil samples.

Conclusions and Recommendations

The

The primary problem at Site 2E is contamination by fre, 'pl"fa oleum products.

east of Building 109 but this is not

known definitively. The activiti€sin th tmm vicinity of Building 109 may not be the

The origin of the free-p a,s:- 215 oleum product remains unknown despite a detailed study to
identify the source. The i ification of the fuel as diesel and not the jet fuels JP-4 and
JP-5 appears to preclude most potential sources identified during the records search in
August 1994 because JP-5 is the fuel used for all jets, the helicopters stationed in Building
23, and most of the support vehicles. The only potential source of diesel identified during
the investigation were mobile generators, hydraulic test stands, and auxiliary power units
used to service fighter engines. It is not known whether these vehicles used diesel fuel.
These vehicles were reportedly parked in the area between Building 109 and the line of
lockers to the northeast (Jones, November 30, 1994). This is also the center of the area
contaminated with diesel fuel. The diesel contamination could have been caused by chronic

leaks from such equipment but the substantial volume of diesel fuel suggests that a large-
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volume release is more likely. These fighters were transferred from Oceana in late
Summer 1994 so the support vehicles are no longer used in this area. The recent discovery
of this potential source does not make it the most likely explanation of the diesel
contamination; however, it is the only theory put forth that may be consistent with diesel

contamination.

The utility bank may be facilitating migration of the fuel from its original release area,
whether the release area is upgradient of Building 23 and Building 109 or adjacent to

Building 109. Regardless of whether or not the utility bank

s a conduit at Site 2E, it

is clear that the free phase has migrated downgradient o

i 'ﬁ_gs bank. The direction

of groundwater flow is primarily south-southwes! fgular to the utility

alignment. Free-phase petroleum has reached as #ar” we 12E- MWS but does not appear

to have migrated much farther downgradient dglng 1 m iezometer data.

The extent of the dissolved fuel-related plurpednd” the free-phase hydrocarbon has been
well characterized by the Phase )

L sampling, prégram. The approximate extent of the area
where the fuel thickness on the walter table

is greater than 0.01 feet is illustrated in

Figure 2-2-7. The latgfaj_ exteiwt, of phase fuel was determined from drilling, in-situ

sampling results, and free-phasé measurements in the wells and piezometers in October
1994. A small area soﬁ"el_}:;;%

basis of the vinyl chloride detetted in 2ZE-MW9.

well2E-MW9 may warrant additional characterization on the

This site has been characterized sufficiently to proceed with a corrective measures study
(CMS) that addresses remediation options for the free-phase petroleum and dissolved-phase

groundwater contamination. Future activities should include:

° Develop and implement a more aggressive interim measures program for
recovering free phase from the broader free-phase area using pneumatic or
electrical pumps. This should include the installation of 4-inch or 6-inch-

diameter recovery wells.
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° Develop a plan for storing and handling the recovered fuel.

® Collect in-situ groundwater samples at approximately six locations and
analyzed them for field VOCs identified at Site 2E previously. Send one
split sample to the laboratory for confirmation by 8240 VOC analysis.

e Installing two shallow monitoring wells south of wells 2E-MW13 and
2E-MW9 and a deep well in the Yorktown Formatign south of Building 109.
Sample these wells for PAHs, 8240 VOCs i

2 2 ppb vinyl chloride

detection limit, TPH, and total and dissolve ad, E'i&ig;c, and mercury.

°  Analyze wells 2E-MW7, 2E-MWOL2EMW 10, 2E-MW11, 2E-MW12, and
2E-MW13 for 8240 VOCs, TRH, and PAF

° Preparing a full CMS-ef.remediation options for free product recovery and

remediation of sqif afid groundwates contamination.
. [

i the lip of the manhole where oil was observed.
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Site 15—Abandoned Tank Farm

Site Conditions

Site 15 is an abandoned tank farm that was part of the North Station area. The North
Station was active from the mid-1950s to the mid-1970s. The tanks and associated piping
have been removed and there is little evidence of the tank locations. Their position was

inferred from historical maps and recent air photos.

The ecological setting of the site was described in detail.in the RFI*Phase 1 report (CH2M

former tank area.

There is no evidence of wells 15-MW1 to 15-MW4 installed in the early 1980s. They

appear to have been abandoned. Their exact location is unknown.
Investigation Activities
The Phase II investigation at Site 15 consisted of two field events. After compiling the

field data collected in February 1994, it was apparent that additional field activities were

necessary to accomplish the objectives of the RFI, namely to complete contaminant
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characterization of the site. During the first field event in February 1994, field personnel

completed the following activities:

. Collected eight in-situ groundwater samples with the hydraulic probe
sampler (15-GP13 to 15-GP20) in areas not covered by the Phase I in-situ
sampling. The samples generally were in a line northeast of the known
areas of contamination. The samples were collected from 7 to 9 feet, with
the exception of 15-GP13 and 15-GP17, which were collected from 0 to
5 feet. An air photo of the area was used to détefmine sampling locations

because the area is heavily wooded.

15-GP20). The samples werg, collectéd from seven locations in the most

ng;groundwater sampling. At six

6 feet. At 15-GB14:
and 4 to 6 feet.-
mobile l

o Installed“an mp *d six monitoring wells (15-MW35 through 15-MW10).

The wells wék m;talled in locations that were intended to be outward from
the contamination identified during the in-situ sampling. Groundwater
samples were collected from each well for VOCs, TPH, PAHs, and total

and dissolved lead analyses.

° Performed slug tests in three wells (15-MWS5, 15-MW6 and 15-MW38) to

determine the hydraulic conductivity of the aquifer at these locations.
Analysis of the data collected during February and March 1994, demonstrated that
additional field work was necessary to characterize the site completely. For this reason,

field personnel conducted a second field event in September and October 1994 to
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characterize the southwest, northeast, and northwest limits of dissolved contamination and
the extent of recoverable free-product fuel. The following field tasks were completed

during this second phase of site characterization.

° Nine in-situ groundwater samples were collected (15-GP21 through
15-GP29) and analyzed in a mobile laboratory for field VOCs. The samples
were collected from the water-table, which was approximately 7 to 9 feet

below grade.

° Five shallow monitoring-wells (15-MW11
and sampled. The results of the in-si
new monitoring-well locations so th,
dissolved contaminant plume. .. The nevw, nia itoring wells were sampled for

VOCs, PAHs, total and diss

5(15-PZ1 through 15-PZ6) were installed in the suspected
free-product area to confirm the presence of free-product and to facilitate

long-term monitoring of product concentrations.

Well construction specifications are summarized in Table 2-3-1. A geologic cross section
of Site 15 is illustrated in Figure 2-3-1. The horizontal and vertical position of each new
well was surveyed to aid in locating the well locations accurately on a map. Figure 2-3-2

presents the Site 15 RFI sampling locations and the alignment of the cross section.
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Table 2-3-1

SITE 15 MONITORING WELL SUMMARY

Ground Screened Interval
Date Elevation Total Depth (feet below

Well Number Installed (feet above MSL) (feet) ground surface) Comments
15-MW1 (MW-1) 11/82 18.4 16 0.5-10.5 Abandoned
15-MW2 (MW-2) 11/82 17.6 20 0.5-10.5 Abandoned
15-MW3 (MW-3) 11/82 20 0.5-10.5 Abandoned
15-MW4 (MW-4) 11/82 ND ND Abandoned
15-MW5 3/9/94 3-18
15-MW6 4/13/94 3-18
15-MW7 4/12/94 3-18
15-MW8 4/12/94 3-18
15-MW9 3/11/94 3-18 Drilled in Level C
15-MW10 4/13/94 3-18
15-MW11 9/28/94
15-MW12 9/27/94
15-MW13 9/28/94
15-MW14 9/27/94
15-MW15 9/27/94
Notes:

ND = No data available

Wells 15-MW1 through 15-MW4 were installed in November 1982 by a contractor tirfller R.E. Wright Associates. The logs
for the first three are in the drilling appendix under MW-1 to MW-3. The wells are no longer visible and appear to have
been abandoned and removed.
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Data Interpretation

Water-level measurements were collected on three occasions during Phase II, with the most
recent measurements on October 20, 1994. The groundwater-flow direction as evaluated
from the October 1994 data, is illustrated in Figure 2-3-3, and the water-level elevations
are listed in Table 2-3-2. As shown in the figure, the groundwater flow is north-northeast

to north-northwest. The results of a May 1994 measuring event, demonstrated that flow

was to the northeast. This second set appeared to be representative of flow at that time.

This flow direction also is consistent with the flow direction+Tey ;ded in the R.E. Wright

report (1983). The October 1994 data set was use ysm of groundwater flow

ibre complete. The

directions because this set includes the new wells ;
results from the first two water-level measuremen

flow directions vary at the site.

tests were performed on wells 15-MWS5,

S=investigation. The average hydraulic conductivity

determined from these ests was6x107 c;m/sec, or 17 ft/day. The results of pump tests at

Sites 1 and 2B at Oceéna yleid@d hydraulic conductivity estimates approximately three

times the average conductivify calculated from the slug tests. If the actual hydraulic
conductivity is three times the slug test average at Site 15 also, then 1.8 x 10? cm/sec, or
50 feet/day would be representative of the site. If a porosity of 25 percent a hydraulic
conductivity of 50 ft/day and an average gradient of 0.001 ft/ft are assumed to be
representative, then the average velocity of groundwater movement in the surficial aquifer

is approximately 70 ft/year. The depth to water was 6 to 9 feet during October 1994.
The in-situ soil data listed in Table 2-3-3 and illustrated in Figure 2-3-4 indicate that

petroleum contamination of unsaturated soil is widespread in the center of the site. The

samples collected from the 4 to 6 feet were generally more contaminated than the shallower

WDCR899/008. WP5/DRAFT/02-27-95 2-25
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Table 2-3-2
SITE 15 WATER-LEVEL DATA
October 20, 1994
Water-Level
Elevation of Distance Below Water-Level
Survey Datum Survey Datum Elevation
Well (feet) (feet) (feet)
15-MW5 20.13 9.12 11.01
15-MW6 21.11 10.93
15-MW7 19.02 10.82
15-MW8 19.94 10.65
15-MW9 20.23 10.90
15-MW10 20.38 10.49
15-MW11 19.16 10.87
15-MW12 1916 10.76
15-MW13 10.28
15-MW 14 10.41
15-MW15 11.16
Note: All elevations

WDCR893/001.WP5




Table 2-3-3
ORGANIC COMPOUNDS IN SOILS AT SITE 15
February 1994
(All data in ppb)

Page 1 of 2
15-GS1 15-GS2 15-GS3 15-GS4

Analyte Detection Limit* 1.0-3.0 ft. 4.0-6.0 ft. 1.0-3.0 ft. 4.0-6.0 ft. 1.0-3.0 ft. 4.0-6.0 ft. 1.0-3.0 ft. 4.0-6.0 ft.
Total Petroleum Hydrocarbons 1,000 NA NA NA NA NA NA NA NA
Pulynucl-ear Aromatic Compounds 6,700 NA NA NA NA NA NA NA NA
Volatile Organic Compounds
1,1,1-Trichloroethane 0.5/6 * * ¥ L * * W »
Benzene 5/6 % 17,239 ¢ 4] 63 5,267 21,776 ¢ * *
Toluene 5/6 6,368 ¢ 6,816 e 19 32 3,448 4,936 ¢ 5935j 12,329 ¢
Ethylbenzene 5/6 "‘ 14,584 e ¥ 728 * " 14,674 ¢ 25,169 ¢
Xylene (total) 5/6 27,201 e 50,087 e 33 1,126 29,226 26,062 ¢ 72,700 e 188,190 e
Methylene Chloride 6 NA NA NA NA NA NA NA NA
Total Petroleum Volatiles 5 256,650 437,641 75 2,872 280,625 992,948 796,625 1,7060,222




Ta 33

ORGANIC COMPOUNDS IN SOILS AT SITE 15

February 1994
(All data in ppb)

Page 2 of 2
15-GS5 15-GS6 15-GSi14
Analyte Detection Limit* 1.0-3.0 e, 4.0-6.0 . 1.0-3.0 ft. 4.0-6.0 ft. 0-2.0 ft. 2.0-4.0 ft. 4.0-6.0 ft.
Mobile Lab Standard Lab
Total Petroleum Hydrocarbons 1,000 NA NA NA NA NA NA 259,000 NA
Polynuclear Aromatic Compounds 6,700 NA NA NA NA NA NA * NA
Volatile Organic Compounds
1,1,1-trichloroethane 0.5/6 % i » * ¥ 4 * ¥
Benzene 5/6 6,889 ¢ 8914 e 5] * * L 7 *
Toluene 516 3,123 % 5) % ¥ 28 4j 950
Ethylbenzene 5/6 - i . = % 87 % 293
Xylene (total) 5/6 38,448 ¢ 38,827 e ¥ * ¥ 87 * 2,495
Methylene Chloride 6 NA NA NA NA NA NA 9 NA
Total Petroleum Volatiles 5 142,300 159,035 273 * b 1,853 NA 12,160

Notes:

15-GS1-1, 15-GS2-1, 15-GS3-1, 15-GS4-1, 15-GS5-1, and 15-GS6-1 were collected from 1.0-3.0 feet below grade.
15-GS1-2, 15-GS2-2, 15-G83-2, 15-GS4-2, 15-GS5-2, and 15-GS6-2 were collected from 4.0-6.0 feet below grade.
15-GS14-2, 15-GS14-4, and 15-GS14-6 were collected from the following depths respectively; 0-2.0 feet, 2.0-4.0 feet, and 4.0-6.0 feet below grade.
15-GS14-4 was split and submitted to the standard lab for TPH, PAH, and VOC analysis.

*In instances where two detection limits are provided, the first limit applies to the mobile laboratory, and the second limit listed is from the analytical laboratory. The detection limits for TPH and PAHs

correspond
to the analytical laboratory.

* Compound was analyzed but not detected.

NA - Not analyzed.

j Indicates an estimated value that was below the quantitation limit.
e Indicates an estimated value that was outside the linear working range of the instrument.
The detection of 2-butanone in 15-GS14 was rejected because the instrument calibration was out of the specified range. 2-butanone was not detected in any other samples.
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samples from 1 to 3 feet. All samples contained BTEX compounds. BTEX concentrations
in samples 15-GS5, 15-GS4, 15-GS3 and 15-GS1 were all greater than 33,000 ppb. These
concentrations and field observations of a hydrocarbon sheen on the rods confirm that these
samples were collected from an area where soils are contaminated with hydrocarbons.
15-GS2 and 15-GS14 indicated moderate contamination by BTEX compounds. The results
from these samples may indicate residual fuel contamination rather than free product per
se. The soils from 15-GS6 contained negligible concentrations of fuel constituents. It is
noteworthy that during installation of piezometer 15-PZ4, field pe gi_onnel upgraded to Level

C after drilling to 1 foot. This suggests there is high surfi idl .01l contamination at that

location.

The contaminant concentrations in groundwater sai Sllécted with the hydraulic probe

and analyzed in the on-site mobile laborato

Figure 2-3-5.  The concentrations of pe

groundwater samples 15-GP13, 15-G
tions of benzene, ethylbenzene, ah "
these samples.

BTEX compounds w in any of the outermost in-situ groundwater samples.
Chlorinated volatiles ;fs _Were pom-detect in most samples, with the exception of 15-GP27
and 15-GP28 which contTam:Ef;.é 55::is—1,2-DCE at concentrations of 4.2 ppb and 2.4 ppb,
respectively. The existence of cis-1,2-DCE in the two wells is consistent with the detection

of 11 ppb of trans-1,2-DCE is 15-GP8 in November 1992.

The analytical laboratory results for total and dissolved lead, VOCs, TPH, and PAHs in
the ten monitoring wells installed during Phase II are listed in Table 2-3-5 and the
distribution of organic constituents in the monitoring wells is illustrated in Figure 2-3-6.
The groundwater contains BTEX constituents at comparatively high concentrations in wells
15-MW7, 15-MW9, and 15-MW15 and at lower concentrations in well 15-MWS5, but

BTEX compounds were below quantitative detection limits in other wells. These results

WDCRS899/008. WPS5/DRAFT/02-24-95 2-26



Tau.. 2-3-4 .
ORGANIC COMPOUNDS AND LEAD IN IN-SITU GROUNDWATER AT SITE 15
November 1992 through September 1994
(All concentrations in ppb)

Page 1 of 4
November 1992
Detection
Analyte® Limit 15-GPI 15-GI"2 15-GP3 15-GP4 15-GP5 15-GP6 15-GP7 15-GI8 ISGP-9 | 15-GPI0 | 15-GP11 | 15-GP12
Standard
Field Lab Lab®

Aromatic Volatile Organic Compounds
Benzene 10 * 6.3 86 ¥ ¥ 16,000 620 * * * * * *
Toluene 10 . 43 32 ¥ * 6,900 960 . . * * * *
Ethylbenzene 10 L 3.7 * ¥ * 13,000 2,600 L L * * * *
o0-Xylene 100 NA NA NA NA NA NA 3,200 NA NA NA NA NA NA
m-and p-xylene 200 NA NA NA NA NA NA 10,000 NA NA NA NA NA NA
Total xylenes 10 " 15 3,300 . " 22,000 13,200 * . * * * *
Chlorinated Volatile Organic Compounds
trans-1,2-Dichloroethylene 2 ® * 2 ¥ . NA NA * 11 . * * *
cis-1,2-Dichloroethylene 2 * * * L * NA NA * ® N * * *
Total Petroleum Volatiles 10/15 11 1,100 13,000 29 270 1,600,000 NA 660 100 * * * *
Lead - total 17 NA NA NA NA NA NA 668 NA NA NA NA NA NA

- dissolved NA NA NA NA NA NA 25.8 NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons
Naphthalene 2 NA NA NA NA NA NA 26 NA NA NA NA NA NA
2-Methylnaphthalene 2 NA NA NA NA NA NA 18 NA NA NA NA NA NA
1-Methylnaphthalene 2 NA NA NA NA NA NA 12 NA NA NA NA NA NA




Ta... 2-3-4 .
ORGANIC COMPOUNDS AND LEAD IN IN-SITU GROUNDWATER AT SITE 15
November 1992 through September 1994
(All concentrations in pg/l)

Page 2 of 4
February 1994
Detection
Analyte® Limit 15-GP13 15-GP14 15-GP15 15-GP16 15-GP17 15-GP18 15-GP19 15-GP20

Aromatic Volatile Organic Compounds
Benzene 10 13,152 ¢ 109 923.3 857 3j * * 32
Toluene 10 11,527 e * * * * * * *
Ethylbenzene 10 8835¢ 359 706 527 * 642 ol 15
o-Xylene 100 NA NA NA NA NA NA NA NA
m-and p-xylene 200 NA NA NA NA NA NA NA NA
Total xylenes 10 60,434 ¢ 1,226 1,470 1,032 * 1,038 * 20 j
Chlorinated Volatile Organic Compounds
trans-1,2-Dichloroethylene 2 i * * * * L * *
cis-1,2-Dichloroethylene 2 . * * * * * * *
Total Petroleum Volatiles 10 565,898 5,145 9,036 7,607 * 5,704 * 750
Lead - total 17 NA NA NA NA NA NA NA NA

- dissolved NA NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons
Naphthalene 2 NA NA NA NA NA NA NA NA
2-Methylnaphthalene 2 NA NA NA NA NA NA NA NA
1-Methylnaphthalene 2 NA NA NA NA NA NA NA NA




T 34

ORGANIC COMPOUNDS AND LEAD 1+ IN-SITU GROUNDWATER AT SITE 15
November 1992 through September 1994
(All concentrations in pg/l)

Page 3 of 4
September 1994
Detection
Analyte* Limit 15-GP21 15-GP22 15-GP23 15-GP24 15-GP25 15-GP26 15-GP27 15-GP28 15-GP29
Initial Duplicate

Aromatic Volatile Organic Compounds
Benzene 10 » # * * * * * * * *
Toluene 10 * L * * * * ¥ * * *
Ethylbenzene 10 & #* # * * * ¥ * * *
o-Xylene 100 NA NA NA NA NA NA NA NA NA NA
m-and p-xylene 200 NA NA NA NA NA NA NA NA NA NA
Total xylenes 10 ¥ L L * * - * * L4 *
Chlorinated Volatile Organic Compounds
trans- 1,2-Dichloroethylene 2 * x . * * * * * * *
cis-1,2-Dichloroethylene 2 * * » ¥ * * # 4.2 24 L
Total Petroleum Volatiles 10 ] * * * 23 29 25 19 17 15
Lead - total 17 NA NA NA NA NA NA NA NA NA NA

- dissolved NA NA NA NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons
Naphthalene 2 NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene 2 NA NA NA NA NA NA NA NA NA NA
1-Methylnaphthalene 2 NA NA NA NA NA NA NA NA NA NA




T -3-4 :
ORGANIC COMPOUNDS AND LEAD IN IN-SITU GROUNDWATER AT SITE 15
November 1992 through September 1994

(Al concentrations in pg/l)
Pagedof 4

Notes:

Field GC detection limits were 10 ppb for aromatic VOCs and 2 ppb for chlorinated VOCs. Standard lab detection limits are listed above.

a Field analysis was for Mobile Lab chlorinated VOCs, total petroleum volatiles, and Mobile Lab aromatic VOCs; 15-GP6 was split and analyzed for 8020 aromatic volatiles, total and dissolved lead, and 8100,
b Positive VOC results were qualified as tentatively identified during validation process because the results were not confirmed by second column analyses.

NA - Not analyzed.

* Concentration below detection limit

e The value is estimated because it is outside the linear working range of the curve.

j Indicates an estimated value.
The total petroleum volatiles detection limit was 10 ppb during the November 1992 until the February 1994 investigations. In October 1994, the IDL was 15 ppb.

WDCR893/012.WP5
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Table 2-3-§
ORGANIC COMPOUNDS AND LEAD IN GROUNDWATER AT SITE 15

NA - Not analyzed

< - The constituent was not detected at this instrument detection limit,
*Where wo detection limits are provided, the first limit applies 1o the April 1994 sampling event, and the second limit to the Octaber 1994 Sampling Event,

All volatile organic compounds and polynuclear aromatic compounds not listed in the table above were analyzed for but not detected.
QC Sampling: 15-MW30 is a duplicate of 15-MW9 for total lead only; 15-MW31 is a duplicate of 15-MW6; 15-MW32 is a duplicate of 15-MW12.
b - This compound was found in the associated laboratory blank as well as the sample.
c - The EPA requires that all sample values below 5 times the preparation blank contaminant level of 1.02 ug/L be qualified as non-detect.
B - The reported value obtained was less than the contract required detection limit (CRDL), but greater than or equal to the IDL.
d - Identifies compounds which have been run at a dilution to bring the concentration of the compound within the linear range of the instrument.
J = This is an estimated value because it was detected below the accurately quantitative detection limit.
* . The compound was analyzed for, but not detected.

(All data in pg/L)
April 1994 October 1994
Analyte Detection Limit* 15-MW5 15-MW6 15-MW7 15-MW8 15-MW9 15-MW10 | 15-MWI1 15-MW12 15-MW13 | 15-MWI4 | 15-MWIS
Initial Duplicate Initial Duplicate Initial Duplicate
Total Petroleum Hydrocarbons 60/1,000 3,000 1,250 960 960 <60 790 NA 310 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
Volatile Organic Compound
Methylene Chloride 10 2jb 3jb b * 2jb . NA 2jb 2ijb 2ijb 2jb * 2jb .
Acetone 10 9j s 5] 24d 6 j . NA . . . . . . .
Benzene 5/10 n il bl 300d b 740 d NA * . b . * * 270d
Toluene 5/10 * . b 2jd b 140 d NA bd ¥ ¥ b . d 1j
Ethylbenzene 5/10 26 * . * * 300 d NA * * . . * . 3j
Xylene 510 ¢ % o 794d 2 980 d NA 1j * * ¢ * * 270
Polynuclear Aromatic Compounds
Naphthalene 2110 o . * ° . 8 NA . . . . . . .
2-Methylnaphthalene 2 » . . . b 2 NA * NA NA NA NA NA NA
1-MethyInaphthal 2 * L2 o i * 3 NA " NA NA NA NA NA NA
Lead
Total 1.8/1.0 21.9 22.7 9.6 73.3 13.3 40,8 21.8 10.8 13.4 <1.0 <1.0 < 47c 17.3 6.0
Dissolved 1.8/1.0 <1.8 4.3 NA 29B <1.8 4.8 NA 23B <1.0 <1.0 NA <1.0 <1.0 <1.0
Notes:

WDCRB93/009. WP5
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are consistent with the results of the hydraulic probe groundwater sampling, with the
exception of 15-MW15.

Well 15-MW9 contains the highest concentrations of fuel-related compounds. Volatile
concentrations were 740 ppb of benzene, 140 ppb of toluene, 300 ppb of ethylbenzene, and
980 ppb of total xylenes. Minor concentrations of PAHs also were detected in 15-MW9.
Laboratory analyses detected naphthalene, 2-methylnaphthalene and 1-methylnaphthalene at

concentrations of 8 ppb, 2 ppb, and 3 ppb, respectively. Air oncentrations during the

drilling process at 15-MW9 were quite high; however, the S no free product in the

-t‘é xylene (1 ppb) was detected in
‘Getetted in 15-MW6, 15-MWS,

(270 ppb benzene pond 270 ppb xylene). A
15-MW10, but no volatile organic compi)
15-MW11, 15-MW12, 15-MW13, or.15-M
indicate that the down-gradien "

have been delineated.

Total petroleum hyds

TPH was detected at Im _ oncentrations of hundreds of parts per billion in all Site 15
monitoring wells with the:ﬁek ptlon of 15-MWS8. The TPH concentrations were highest in
15-MW35 (3,000 ppb) and 15-MW6 (1,250 ppb) but were also elevated in 15-MW7
(960 ppb) and 15-MW9 (790 ppb). The TPH concentrations in the perimeter wells

installed during the second phase were below the detection limit.

Lead was detected at low concentrations in all wells. The concentration of dissolved lead
was lower than the concentration of total lead in each case. In the perimeter wells installed
in October 1994, the dissolved lead concentrations were below the IDL of 1.0 ppb. Total
lead concentrations in the wells were 9.6 to 73.3 ppb, whereas the dissolved lead

concentrations were less than 4.8 ppb.

WDCR899/008.WPS/DRAFT/02-24-95 2-27



Although the Phase II activities were designed primarily to complete characterization of the
outer extent of contamination, several tasks were intended to target potential free-product
contamination. = The free-product investigation, which included installation of six
piezometers and excavation of six groups of test pits, revealed that the accumulation of free
product on the water table is minimal. Figure 2-3-7 presents the piezometer and test pit
locations. The piezometers were installed to 14 feet below-grade with 10 feet of PVC
screen extending across the water table. The test pits were excavated to depths of 8 to

s detailed observations,

10 feet below-grade using a backhoe. Appendix A prese

descriptions and stratigraphic cross-sections of the test pits.

During measurements with an oil-water interface pr Octobes 1994 free product was

not detected in any of the piezometers or wells. {In“adgit n no measurable free product

a petr eum sheen was observed on the
“Teft,
ofi the Water surface. The elevated OVM

was observed in any of the test pits; how

water surface in test pit 15-TP6. The test pl. wa:e -ﬂgen trenches for a minimum of

12 hours to allow free product to aceumulate
readings recorded during soil exc atio; thc sheen on sampling rods contrast with the
absence of free product in the pl’ts ‘Fhe Fi)port the conclusion that the shallow soils
are partially saturated i=hydrocarbons, but little to no recoverable free
product has accumut the water table surface.

Figure 2-3-8 presents an approximate delineation of the dissolved phase contamination at
Site 15 as determined from the analytical results. No evidence of free-phase hydrocarbons
on the water table was found, except the sheen in test pit 15-TP6. TPH data from wells
are shown for context. Both in-situ results and monitoring well data were used in defining
the extent of dissolved contamination. The extent of petroleum hydrocarbon contamination
in soils also is indicated in the figure. The extent of groundwater contamination generally
has been well defined by the sampling to date; however, the BTEX contamination in the
vicinity of 15-MW15 is an exception. The absence of detectable contamination at in-situ
locations 15-GP21 and 15-GP22 lead samplers to believe this southeastern limit was

characterized completely. Well 15-MW 15 was installed to confirm this result. It contained
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270 ppb of benzene and 270 ppb of xylene but the TPH concentration was below the

detection limit.

It is notable that patterns of contamination are in some cases inconsistent with the location
of the tanks and piping if the generally northern flow direction were constant. For
example, no contamination would be expected in well 15-MWS35 on the basis of this flow
direction because tank G-5 and the small tanks southeast of 15-GS6 are not upgradient.
Contamination in 15-MW7 may have originated from tank G-5, and leakage from this tank

is suspected because of high concentrations in 15-GP13 and o earby locations, but the

low concentrations in 15-MWG6 are not consistent with di from tank G-5 to well

‘roundwater flow to the northeast.

ﬂp%if directions is variable due to

Constituents that werés detected 3t Site 15 in concentrations that exceed potentially

applicable federal and state s¢reenifig guidelines and standards are presented in Table 2-3-6.

The MCL for benzene was*exceeded in several in-situ groundwater and monitoring well

samples. Xylene was present above the MCL in only two in-situ groundwater samples
(15-GP6 and 15-GP13) but was above risk-based concentrations (RBCs) in several others.

Toluene and ethylbenzene were above MCLs in two in-situ samples.

The concentrations of total lead in most wells were above proposed action levels, but all
dissolved lead concentrations were below action levels. Concentrations of total lead in
15-MW5 (21.9 ppb), 15-MW6 (22.7 ppb), 15-MW7 (73 ppb), 15-MW9 (40 ppb) and
15-MW 14 (17.8 ppb) exceeded proposed action levels. Dissolved lead was below the
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Table 2-3-6

CONSTITUENTS IN SITE 15 GROUNDWATER AND SOILS THAT EXCEEDED POTENTIALLY

APPLICABLE FEDERAL AND VIRGINIA STANDARDS
November 1994

(All data in ppb) Page 1 of 2
Groundwater
Risk-based
Screening Proposed
Virginia Concentrations RCRA
Location Concentrations Groundwater (RBCs) Action
Compound Detected (ppb) MCLG Standards (tap water) Levels
Benzene 15-GP2 63 0 NS 0.36 NS
15-GP3
15-GP6
15-GP13
15-GP14
15-GP15
15-GP16
15-GP20
15-MWS5
15-MW7
15-MW9 740
15-MW15 270
Toluene 15-GP6 6,900 1,000 10,000
15-GP13 11,527
Ethylbenzene 15-GP6 13,000 700 4,000
15-GP13 8,835
15-GP15 706
Xylene (total) 15-GP6 22,000 10,000 70,000
15-GP13 60,434
15-GP14 1,226
15-GP15 1,470
15-GP16 1,032
15-GP18 1,038
15-MW9 980
Total Petroleum 15-MWS§ 3,000 NS NS 1,000 NS NS
Hydrocarbons 15-MW6 1,250

(TPH)




Table 2-3-6
CONSTITUENTS IN SITE 15 GROUNDWATER AND SOILS THAT EXCEEDED POTENTIALLY
APPLICABLE FEDERAL AND VIRGINIA STANDARDS
November 1994

(All data in ppb) Page 2 of 2
Groundwater
Risk-based
Screening Proposed
Virginia Concentrations RCRA
Location Concentrations Groundwater (RBCs) Action
Compound Detected (pph) MCLG Standards (tap water) Levels
Lead 15-GP6 668/25.8 0 (at tap) 50 NS 15¢
Total/Dissolved 15-MW35 21.9/<1,
15-MW6 22.7/14.3
15-MW7 73.3/2.9
15-MW9 40.8/4.8
15-MW14 17.3/<1.0
Soil
Eastern RBC
Health-Based Proposed Virginia United (Industrial/
Location Concentration Criteria for ERA Action Soil Guidance States Soil Residential
Compound Detected (ppb) Carcinogens ; Level Mean Soil)
Total Petroleum 15-GS14 259,000 NS NS 100,000 NS NS
Hydrocarbons
(TPH)
Notes:

Only compounds that were detected and exceeded established standards are presented in the table above.
*RBC in tap water for p-xylene.

"RBC in tap water for m- and o-xylene. Both RBC's provided for the basis of comparison.

‘Source: 40 CFR 141 and 142, Vol. 56 (110), June 7, 1991, p. 26478.

“This is an action level applied at the tap of a drinking water system.

NS - No Standard Available

TT - Treatment technology. The lead MCL is based on sampling at the tap, and therefore, does not apply.
The MCLs and MCLCs are listed in the Drinking Water Regulations and Health Advisories dated December 1992.

The Health Based Criteria for carcinogenic and systemic toxicants were extracted from the RFI Guidance Document EPA 530/SW-89-031.
The proposed RCRA action limits were listed in the Federal Register dated July 27, 1990.

The Virginia soil guidance limit is used for determining when to implement a corrective action.
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detection limit in several wells. The concentrations in the remaining monitoring wells were

2.3 ppb to 4.8 ppb, well below the proposed action level for lead.

The concentration of TPH was above the Virginia groundwater standard of 1,000 ppb in
wells 15-MW5 and 15-MW6. The concentration of TPH in soil sample 15-GS14
(259,000 ppb) was above the Virginia guidance limit for soil disposal of 100,000 ppb.
This sample was the only soil analyzed for TPH; however, the reasonable assumption is

that some of the soils collected from areas where petroleum-saturated soil contamination

was observed or suspected also contain high TPH concentratie

Conclusions and Recommendations

Site 15 is contaminated with fuel products=from the fﬁqner tank farm. The shallow

subsurface soils at the center of the sifg ntaminated and the dissolved-phase

contaminant groundwater plume i

area of groundwater, a CMS o

north during the invest an@n, ?::’but the istribution of the dissolved-phase plume suggests

° Collect five in-situ groundwater samples west and south of 15-MW15 to

define upgradient areas of contamination. Analyze for field VOCs detected

previously at Site 15.
. Install and sample two additional shallow wells near well 15-MW15 to

delineate the upgradient extent of dissolved contamination. Submit samples

for TPH, PAH, and VOC analyses.
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° Collect five surface soil samples and analyze them for PAHs, TPH, and

BTEX.

° Collect three soil samples from approximately 3 feet and conduct a soil

treatability study on the soil.

° Collect samples to determine soil properties to aid in screening remediation

technologies.

° Conduct a soil gas study of select paramet

o Measure water levels after installir wells to confirm the direction of

groundwater flow.

e Perform a CMS of remedijation: akternatives at Site 15 to address the shallow

subsurface soil ccmt,aInl
the MCL is excé%éﬂg

ibn and groundwater contamination in areas where

WDCR899/008. WP5/DRAFT/02-27-95 2-31



Site 24—Bowser, Building 840

Site 24 was added to the list of RFI sites after a groundwater contamination problem was
discovered during sampling in February and March 1994. The soil has been characterized
and is being addressed under a CMS and stabilization action for the petroleum-

contaminated sites (CH2M HILL, 1994). The RFI covers groundwater contamination only.

Site Conditions

Site 24 is the former location of a waste-oil bowser n

The Naval Construction Battalion (SEABEES) has beepbased in B

ilding 840 since 1972.

Waste solvents and oils generated at the equipment fainténance garage in Building 840

conducting field investigation actis

In addition, Navy P@I'SQﬁﬂeL : :

in drums that are subsequgntiy: ;;;ﬁ!sported to the base hazardous-waste lot and entered into

the waste management prog':i' in to ensure appropriate disposal or recycling.
Investigation Activities

As recommended by the RFI Phase I Final Report, additional soil sampling at Site 24 was
performed during the CMS field investigation in February 1994 to delineate contaminant
boundaries. The CMS report describing these soil results has been finalized (CH2M HILL,
1994) and the design of the remediation activities also has been completed (CH2M HILL,
1994). Some details of the soil investigation are described below to give context to

groundwater results.

WDCR899/008. WP5/DRAFT/02-24-95 2-32



During the CMS field investigation, CH2M HILL personnel initially collected soil samples
from three depths in six locations. The depths of soil sampling were 0.5 to 1.0 feet, 2 to
3 feet and 5 to 6 feet. After field screening, the two most-contaminated samples from each
sampling location were submitted for analysis. ~While collecting the soil samples,
especially the deepest sample from 5 to 6 feet, it was apparent that the contamination had
leached through the vadose zone and intercepted the water table. At this point, four in-situ
groundwater samples were added to the scope of work. The CMS groundwater sampling
results indicated the need for additional site characterization of groundwater contamination

before a CMS of the groundwater remediation could proceed. +For this reason, Site 24

re-entered the RFI investigation for further study and chatagtégization of the groundwater

contamination.

The second field event in September and., Octob 994, consisted of an interactive

investigation using a hydraulic probe sampleg-folfowed by the installation of permanent
sks daring the field event:

wells. Field personnel completed the.followit

mples using a hydraulic-probe sampling
urred in 15 locations. At 4 of the 15 locations,
: wéréjr collected from two depths. The probe collected
ig across the water table. At locations where two

Lzeflécted, the second sample was collected 5 feet deeper than

samples wer

the apparent water table.

° Installed and sampled six shallow monitoring wells. The wells were

sampled for VOCs, TPH, PAHs, and total and dissolved metals.

A geologic cross section of Site 24 is illustrated in Figure 2-4-1. See Appendix A for data
on well installation and geologic logging. The RFI sampling locations are shown in

Figure 2-4-2.
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Data Interpretation

The water levels measured on October 11, 1994, are listed in Table 2-4-1 and illustrated in
Figure 2-4-3. These results show that groundwater flows uniformly to the south. This is
in contrast to the water level measurements in the 3/4-inch ID piezometers installed in
February and measured in March 1994. The March water levels suggested that
groundwater flow was to the northeast. Because the wells were developed thoroughly and

are easier to measure accurately, groundwater flow to the south is likely to be more

representative of the site. This southerly flow direction is“alSo the predominant flow

direction in the eastern half of Oceana NAS.
No slug tests or aquifer tests were performed at Sit hydrauli: conductivity of the

sediments is not known. The geologic umt A, 'mlla to "ther RCRA sites, however, so

the hydraulic conductivity can be assu ed tQ,_ app xrmately 6 x 107 cm/sec to
; €7 1994, was approximately 0.002 ft/ft

2 x 10% cm/sec. The gradient at the

. At an assumed porosity of 25 percent,

over the southern half of the mﬂmzorlng Batwo
ange of 6 x 107 cm/sec (17 ft/day) to

a gradient of 0.002, and a
2 x 102 cm/sec (57 ft/day)s-the ‘expéet

-velocity of groundwater in the surficial aquifer is

The in-situ groundwater sampling results are listed in Table 2-4-2 and illustrated in
Figure 2-4-4. The results indicate that a central area near 24-GP2, 24-GP10, and 24-GP11
contains both chlorinated and POL-related constituents. This is the area where the waste-
oil bowser was parked. No chlorinated and POL-related constituents were detected in the
outer in-situ samples in the south, east, and northeast so in-situ characterization was

stopped in these areas.

Low or non-detected values also were characteristic of in-situ samples in the outermost

samples in the north (24-GP17), northwest (24-GP14), and southwest (24-GP6 and
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Table 2-4-1
SITE 24 WATER-LEVEL DATA
October 11, 1994

Water-Level
Elevation of Distance Below Water-Level
Survey Datum Survey Datum Elevation
Well (feet) (feet) (feet)

24-MW1 17.34 8.09 9.25
24-MW?2 18.76 9.80 8.96
24-MW3 16.06 9.15 |
24-MW4 17.37 9.25
24-MWS5 17.14 9.32
24-MWeé6 17.79 9.33

Note: All elevations are in feet above mean

WDCR893/002.WP5
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ORGANIC COMPOUNDS IN SITU GROUNDWATER FROM SITE 24
February and March 1994
(All data in pg/l)

Table 2-4-2

Page 1 of 2
Analyte Detection February and March 1994 Seplember 1994
Limit 24-GPI 24-G12 24-GP3 24-GP4 24-GPS 24-GP6 24-GP7 24-GP8 24.GP9 24-GP10
7-9 ft 12-14 1t 791 T4 8-10 791 79N 13-15 1t
Initial Duplicate Initial Duplicate

TPH 50 5,550 730 NA 34,000 . NA NA NA NA NA NA NA NA NA
Volatile Organic Compounds
Acetone 10 20 bi6 jb 740 b NA 7 jbi6 jb 7 jhi* NA NA NA NA NA NA NA NA NA
Methylene Chloride $ <10/ jb 6l ) NA */1 jb *1jb NA NA NA NA NA NA NA NA NA
1,2-Dichloroethylene 2 2ji2) 2,200 NA <5/<5 <5/<5 b . o L 104/* . 1801120 43//4.6 130/126
2-Butanone 10 9jre <500 . NA Ll ;e NA NA NA NA NA NA NA NA NA
TCE 0.2 <5 <250 NA <5 <5 * [ » L] 0.53 2.8 . 5.6 5.0
Benzene 2 817 <250 NA 4j3j <5/<§ . * . 4 25 1 = 9 36
Toluene 2 NA NA NA NA NA b N . b L 6.5 L 2 8.3
Ethylbenzene 2 75167 <250 NA 38/45 <5/<5 L s Ll » * 21 L ¥ »
Xylene (total) 2 1707140 63 ) NA 130/110 <5/<5 e > * ' 4.5 130 L 920 430
Total Petroleum Volatiles 15 NA NA NA NA NA ¥ ¥ Y . . 3,900 160 6,700 15,000
Polynuclear Aromatic Compounds
Naphthalene 2 290 49 64 350 <2 NA NA NA NA NA NA NA NA NA
2-Methylnapthalene 1 130 36 45 210 <2 NA NA NA NA NA NA NA NA NA
1-MethyInapthalene 2 110 44 51 200 <2 NA NA NA NA NA NA NA NA NA




Table 2-4-2
ORGANIC COMPOUNDS IN SITU GROUNDWATER FROM SITE 24
February and March 1994
(ANl data in pg/l)

Page 2 of 2
Analyte Detection September 1994
: Limit 24.GPIl | 24GP12 | 24-GPI3 24.GP14 24.GP15 24.GP16 | 24GP17 24-GPI8 24-GP19
79N 6.585M 6.585n 8-10 ft 1315 1t 6.5-8.5 ft 12-14 1t 79t 65851 8-10 fi 13-15 it 8-10 ft
Initial Duplicate
TPH 50 NA NA NA NA NA NA NA NA NA NA NA NA NA
Volatile Organic Compounds
Acetone 10 NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylene Chloride 5 NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichloroethylene 2 2801125 L L ™ o . ¥ ¥ */1 . * o *118.9
2-Butanone 10 NA NA NA NA NA NA NA NA NA NA NA NA NA
TCE 0.2 0.20 * b 33 9.1 . 12 g 4 * . » 19
Benzene 2 1.2 L . . . . 2.1 * . . " . .
Tﬂ‘uenl 2 * L] L] Ll . L] L] - L Ll . L] -
El"ylhc"lcm 2 - L] L 2-9 . » L] . - L L] L] L]
Xylene (total) 2 1.6 1 320 i . ¥ " L " . . * .
Total Petroleum Volatiles 15 280 140 17,000 56 47 55 1o 37 98 x b . 67
Polynuclear Aromatic Compounds
Naphthalene 2 NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnapthalene 2 NA NA NA NA NA NA NA NA NA NA NA NA NA
1-MethyInapthalene 2 NA NA NA NA NA NA NA NA NA NA NA NA NA

Noles:

All volatile, semivolatile, and polynuclear aromatic compounds not reported were below detection limits in all samples.

“The detection limits provided for the volatile organic compounds detected at Site 24 apply to the Seprember 1994 data, with the exception of the limits for acetone, methylene chloride, and 2-butanone. Due to the variability in 1DLs for the February and March 1994 sampling
events, the reporting limit for each compound is presented.

MCL - Maximum Contaminant Levels

RBC - Risk-Based Screening Concentration (EPA Region I11, January 1994)

NA - Not analyzed.

TPH - Total Petroleum Hydrocarbons.

b compound found in laboratory blank as well as sample.

j Estimated value. Measured value is less than the accurately quantitative detection limit.

< The value was less than the detection limit or was not detected.

QC Sampling: 24-GP30 is a duplicate of 24-GP2 for PAHs only.

X/Y - Volanle samples were collected in February and again in March, The February samples (X) were collected through PVC piezometers immediately after installation by the in-situ probe sampler. The March samples (Y) were collected through the same piezometers.
AJIB - 1,2-DCE results are listed by isomer for detected samples 24-GPS to 24-GP19. "*A™ and “'B"" are the concentrations for the cis and trans isomers, respectively.

NS - No standard or guideline concentration.

WDCRE4/009. WPS
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24-GP15). The assumption was that characterizations of these areas would be complete

after installations of a well a conservative distance outward from existing in-situ samples.

Deep in-situ samples were collected from 12 to 14 or 13 to 15 feet at five locations. The
selection of the five samples was biased towards the northeast because water-level
measurements in March 1994 has shown that groundwater flowed to the northeast. The
deeper samples at 24-GP5 and 24-GP18 contained no POL or chlorinated constituents.
Chlorinated volatiles were detected is 24-GP14 and both POL and chlorinated constituents

were detected in 24-GP15 and 24-GP10. Chlorinated volati.ledgsﬁi:geemrations were higher in

24-GP15. This suggests that the chlorinated volati

more feet below the water table.

The organic results from the wells are 1Iiu

inorganic data are listed in Table The extent of the petroleum

compounds in groundwater ha the surficial aquifer. No POL-related

constituents were detected in the five ou fenitoring wells but 19 ppb of ethylbenzene

and 48 ppb of xylene wete_ detécte e center well near the bowser storage area. The

extent of fuel constitl ndwatér is indicated in Figure 2-4-6.

Tatil€ is cis-1,2-DCE, with lesser amounts of trans-1,2-DCE and

The primary chlorinated
trichloroethylene (TCE). The first four in-situ samples and the wells were analyzed by
method SW-8240 for total 1,2-DCE only, but all the remaining in-situ samples were
analyzed for cis and trans isomers. The extent of the chlorinated compounds has not been
defined fully in some areas. The source area of the chlorinated compounds is not known.
The extent of contamination by chlorinated VOCs is shown in Figure 2-4-7. Total

chlorinated VOC concentrations are shown for context.

WDCR899/008.WP3/DRAFT/02-24-95 2-35
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Table 2-4-3

ORGANIC COMPOUNDS IN GROUNDWATER AT SITE 24
OCTOBER 1994

(All Date in pg/L)

Detection -

Analyte Limit 24-MW1 | 24-MW2 | 24-MW3 24-MW4 24-MW5 | 24-MW6
TPH 1,000 - i * % * *
Volatile Organic Compounds
Methylene Chloride 10 9 bj 9 bj 8 bj *
1,2-Dichloroethylene (total) 10 110 *
Trichloroethylene 10 16 *
Chloroform 10 » *
Ethylbenzene 10 * *
Xylene (total) 10 * *
Polynuclear Aromatic Hydrocarbons
Naphthalene 10 * *
Notes:

* Compound not detected above the instrument detection limit.

j Indicates an estimated value.

b Indicates compound also found in the associated laboratory blank.
d Concentration from diluted GC run.

WDCR&893/010.WP5




Table 2-4-4
INORGANIC COMPOUNDS IN GROUNDWATER AT SITE 24
September 94
(Concentrations in ug/L )

Page 1 of 2
September 94
24-MW4
24-MW1 24-MW2 24-MW3 24-MW5 24-MW6
Asiaia Initial Duplicate
Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Total Dissolved Total Dissolved
Aluminum 9,730 jf 116 b 29,200 jf < 38S5¢c 3,720 jf <2.2c 6,190 jf 114 b 5,780 jf 16,900 jf < 584c 14,100 jf <436¢
Antimony <3 < 37 <37 < 37 < 37 < 37 < 37 <371 <37 <n <37 <37 < 37
Arsenic 68.1 51 21.6 75b 151.8 12 14.7 11.3 12.5 28.3 22 28.1 27.5
Barium 95 b 49b 160 b 36.3b 403 b 204b 56b 30b 54.7b 95.6b 196 b B53b 16.1
Beryllium <1 <1 1.2b <1 <1 <1 <1 <1 < 4 <1 <1 <1 <1
Cadmium < 4 <4 <4 <4 < 4 <4 <4 <4 < 4 <4 <4 <4 <4
Calcium 19,900 jf 17,200 18,500 jf 14,500 6,910 jf 5,600 8,210 jf 8,480 8,200 jf 9,180 jf 8,890 5,680 jf 5,020
Chromium 23.1 <7 211 <7 8b <7 15.9 <7 18.3 33 <1 326 |
Cobalt 9.6 b <5 28b 8.1b 10.1 b 81b 58b <5 <5 12.2b <5 10,1 b <3
Copper 108 b <§ 34.1 <5 <5 <5 6.2b <35 77b 16.2b <5 149 b <5
Iron 39,700 jf 27,300 32,600 jf 6,800 11,100 jf 6,270 13,300 jf 9,630 13,500 jf 23,700 jf 10,600 18,900 jf 6,750
Lead <4dlc <1 17.6 <1 <1 <1 <22c¢ <1 <1lec 5.6 <1 54 <1
Magnesium 10,600 jf 8,070 12,000 jf 5,920 6,340 jf 4,670 b 5,730 jf 5,080 5,710 jf 8,980 jf 6,050 7,170 jf 4,170
Manganese 352 jf 260 416 jf 236 250 jf 197 143 jf 126 145 jf 270 jf 188 226 jf 143
Mercury 0.30 jde 0.65 0.25 jde 1.3 0.16 jde 0.96 0.20 jde 0.25b 1.2 jde 0.86 jde 0.66 0.25 jde 0.44
Nickel 24.1b <12 145 124 b 129b < 12 155b < 12 156b 284 b <12 331b <12
Potassium 2870 b 1,350 b 6,380 2270 b 1,730 b 941 b 2,170 b 1,310 b 2,160 b 4,150 b 1,260 3,000 b 764




Table 2-4-4
INORGANIC COMPOUNDS IN GROUNDWATER AT SITE 24
September 94
(Concentrations in ug/L )

Page 2 of 2
September 94
24-MW4
24-MWI1 24-MW2 24-MW3 24-MW5 24-MWé
Analyte Initial Duplicate
Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Total Dissolved Total Dissolved

Selenium <4 <4 <4 <4 <4 <4 <4 <4 <4 < 4 <4 <4 <4
Silver <4jd <4 < 4jd <4 < 4jd <4 <4jd <4 <4 <4ijd <4 <4 <4
Sodium 10,300 jf 8,850 20,600 jf 18,700 8,040 jf 6,210 7,410 jf 8,160 7,660 jf 9,390 jf 9,650 7,580 jf 7,960
Thallium <46¢ 26b <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Vanadium 25.1b 4b 60.9 <2 86b <3 143 b <3 148 b 38.2b <3 37.1b <13
Zinc < 293¢ 123 b 97.5 373 < 162c 204 < 168¢ 74 < 193¢ 41.2 10.6b 8.2 10.4
Notes: < = Value less than [IDL or was not detected

b = Value less than the CRDL, but greater than or equal to the IDL.

= Spiked sample recovery not within control limits.

QC sampling: 24-MW30 is a duplicate of 24-MW4; however, no dissolved metals analysis was performed on 24-MW30.

+ = Duplicate analysis not within control limits.

¢ = The result is qualified as non-detect as required by the EPA when the sample value is less than 5 times the preparation blank contaminant level.

d = The result is estimaled because the matrix-spike recovery was either below the lower control limits or above the upper control limit.

e = Resultis estimated because the duplicate analysis was outside control limits.

f = The result is qualified as estimated because the serial dilutions were outside the control limits.

j The result is estimated.

WDCR894/010.WP5
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Health and Environmental Assessment

Groundwater concentrations that exceed potentially applicable state and federal standards
and guidelines are listed in Table 2-4-5. Benzene concentrations were greater than RBCs
or MCLs in seven in-situ samples collected near the center of the site. The MCL was
exceeded in five of these samples, at locations 24-GP1, 24-GP8, 24-GP10, and 24-GP11,
and presumably was exceeded at 24-GP2 also. The concentration of xylene in the 7- to
9-foot sample of 24-GP10 (920 ppb) was greater than the C but not the MCL of

10,000 ppb. The Virginia groundwater standard for TPH of 600 ppb was exceeded in
‘(P8 and 24-GP10) but

d concentratgjons of 1,2-DCE and TCE that
ithin"a 60-foot radius of 24-GP2

exceeded MCLs or RBCs. Most of th
contained chlorinated VOCs above MG
24-GP17, 24-GP19, 24-MWS5
RBCs and most exceeded M
24-MW?2 (2 ppb) exces

Conclusion and Re q:h mendations

A problem with moderately deep chlorinated VOCs and shallow POL-related VOCs was
confirmed during this investigation. The POL contamination problem is well defined and
does not appear to include any free product fuels or oils accumulated on the water table.
POL residues accumulated in the soils in the central bowser area will be addressed during

the ongoing CMS and remediation design for soils.
The contamination by chlorinated VOCs appears to be greater at a depth of 13 to 20 feet

that at the water table at 8 feet. Additional characterization work is essential in the western

half of the site. Because some samples are near the northwestern limit of the SEABEE

WDCR899/008. WPS/DRAFT/02-24-95 2-36



Table 2-4-5

CONSTITUENTS IN GROUNDWATER AT SITE 24 THAT EXCEED POTENTIALLY
APPLICABLE FEDERAL AND VIRGINIA STANDARDS AND GUIDELINES

(All data in ppb) Page 1 of 2
Groundwater
Risk-based
Screening Proposed
Virginia Concentrations RCRA
Location Concentrations Groundwater (RBCs) Action
Compound Detected (ppb) MCLG Standards (tap water) Levels
Benzene 24-GP1 7 NS 0.36 NS
24-GP7 2.5
24-GP8 11
24-GP10 (7-9 ft) 98
(13-15 ft) 36
24-GP11 72
24-GP15 2.7
Xylene (total) 24-GP8 (7-9 ft.) 920 ns 5207/1400° 70,000
1,2- 24-GP2 2,200 (total) 70 (cis) 61 (cis) NS
Dichloroethylene 24-GP9 180 (cis) 100 (trans) ; 120 (trans)
24-GP10 (13-15 fr) 130 (cis)
24-GP11 280 (cis)
24-MW1 700 (total)
24-MW3 180 (total)
24-MW5 110 (total)
Trichloroethylene 24-GP8 2.8 5 5
24-GP10 (7-9 ft) 5.6
(13-15 ft) 5.0
24-GP14 (8-10 ft) 33
(13-15 ft) 9.1
24-GP15 (12-14 fi) 12
24-GP17 4
24-GP19 3.9
24-MW1 6j
24-MW2 2j
24-MW3 81
24-MW5 16




Table 2-4-5

CONSTITUENTS IN GROUNDWATER AT SITE 24 THAT EXCEED POTENTIALLY
APPLICABLE FEDERAL AND VIRGINIA STANDARDS AND GUIDELINES

- (All data in ppb) Page 2 of 2
Groundwater
Risk-based
Screening Proposed
Virginia Concentrations RCRA
Location Concentrations Groundwater (RBCs) Action
Compound Detected (ppb) MCLG Standards (tap water) Levels
Total Petroleum 24-GP8 3,900 NS 1,000 NS NS
Hydrocarbons 24-GP10 (7-9 fr) 6,700
(TPH) (13-15 f) 15,000
24-GP13 17,000.
Lead 24-MW2 17.6/<1 NS 15¢
Total/Dissolved
Zinc 24-MW2 97.5/37.3 NS
Total/Dissolved
Mercury 24-MW1 0.3/0.65
Total/Dissolved 24-MW2 0.25/1.3
24-MW3 0.16/0.96
24-MW4 1.2/0.25 2
24-MW5 0.86/0.66
24-MW6 0.25/0.44

Notes:

Only compounds that were detected and exceeded established standards are presented in the table above.
*RBC in tap water for p-xylene.

*RBC in tap water for m- and o-xylene. Both RBC's provided for the basis of comparison.
Source: 40 CFR 141 and 142, Vol, 56 (110), June 7, 1991, p. 26478.

NS - No Standard Available

The MCLs and MCLCs are listed in the Drinking Water Regulations and Health Advisories dated May 1994.
The proposed RCRA action limits were listed in the Federal Register dated July 27, 1990.

WDCR899/009. WP5




compound, it is possible that the investigation will encompass areas outside the compound.
The investigation should include sampling in the 13- to 25-foot range with the hydraulic
probe sampler and installation of wells to a depth just above the clay layer typically found
at 25 to 26 feet. The purpose of the deeper sampling is to determine the depth of the
chlorinated VOC:s.

This investigation phase can be handled either as a continuation of the RFI or as a first step
of the CMS. Considering that a CMS is proposed for Sites 2E and 15 and Site 24 is the
Ivanced to the CMS, it

last site that has not been either dropped from consideration,

may be advantageous to prepare a CMS for Site 24. Thespé ifitsrecommended elements

of the field investigation are:

° Sample with the hydraulic prebe sampicra;t approximately seven locations

and collect a second deeperisdinple “t -of these locations. Split one

deep sample and one shallow sampie: end the samples to the laboratory

82 OCs. Field samples will be analyzed

to determine if chlorinated VOCs have migrated to the
fi. The analysis of the groundwater sample should be for

VOCs, PAHE; afid TPH.

° Install four shallow wells to 20 feet with screens from 5 to 20 feet. Analyze

groundwater for 8240 VOCs, PAHs, and TPH.

e Conduct a 24-hour pump test of the shallow aquifer.

WDCR899/008.WP35/DRAFT/02-24-95 2-37



Site 25—Inert Landfill

Site Conditions

Site 25 is an inundated borrow pit and landfill for inert debris located north of Potters Road
on 26 acres of land (see Figure 1-1). In 1979, NAS Oceana purchased the land and
received a permit to dispose of inert solid waste. The landfill is currently a disposal site
for concrete rubble that is being removed from the flightline areund the MATWING and

FITWING aircraft parking areas. The station has been accumf;igiing concrete rubble at the

\dditignal details on the site
HLL, 1993).

site since 1993. The concrete pile covers the landfill

history and ecology are described in the Phase I REFReport (CH2N

Investigation Activities

that pesticides and metal ) i;resent in the pond sediment at concentrations above
potentially applicable ecologlcal guidelines. CH2M HILL field personnel collected three
sediment samples (25-SD4, 25-SD5, and 25-SD6) from the borrow pit in February 1994.
The sampling locations are presented in Figure 2-5-1. The sediment samples were
submitted to the CH2M HILL analytical laboratory in Montgomery, Alabama for analysis
of total organic carbon, Target Compound List (TCL) pesticides, and TAL metals analyses.
VOCs and semivolatile organics were not analyzed because they were not found to be

elevated in the Phase I samples.

WDCR899/008. WPS/DRAFT/02-24-95 2-38
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Data Interpretation

Tables 2-5-1 and 2-5-2 present the organic and inorganic laboratory results from the
Phase I and Phase II surface water and sediment sampling. Total organic carbon
concentrations were analyzed to give context to the Phase I and II sediment sampling
results. The proposed limits for contaminants in sediment are based upon the percentage of
organic carbon at the sampling location. This relationship required that TOC

ions in the sediment at

concentrations be measured when sampling. The TOC concen
Site 25 were 44,400,000 ppb in 25-SD4, 38,900,000 ppb in+25SD5, and 5,160,000 ppb
and 4,150 ppb in 25-SD6. These concentrations 3.89, 0.516, and

0.415 percent organic carbon by weight.

Pesticides were detected in 25-SD5. The.

concentrations were 4,4’-DDD (14 ppb), 4.4

.confirmed the Phase I detections of several
he metals detected include: arsenic, barium,

, lead, nickel, vanadium and zinc. Results are

consistent with Phase I $aniplipg
Health and Environmental Assessment

The four TOC samples (25-SD4, 25-SD5, and 25-SD6 initial/duplicate) collected at Site 25
during February 1994 were collected and analyzed to give context to the analytical results
from the three Phase II sampling locations. Because TOC samples were not collected
during Phase I and it is not possible to resample at exactly the same locations, an
assumption must be made about TOC concentrations at the Phase I locations on the basis of
Phase II TOC sampling. Two criteria, the minimum and the average, were used for

comparison to Phase I pesticide data. The minimum TOC concentration detected in the

WDCR899/008. WP5/DRAFT/02-24-95 2-39



ORGANIC COMPOUNDS IN SURFA  /ATER AND SEDIMENT AT SITE 25 -
February 1993 and February 1994
(All data in ppb)

Page 1 of 2
Detection Limit® Surface Water Sediment
Analyte February 1993 February 1994
25-5W1 25-SW2 25-SD1 25-SD2 25-SD3 25-SD4 25-SD5 25-SD6
Initial Duplicate

Total Organic Carbon - - NA NA NA NA NA 44,400,000 | 38,900,000 | 5,160,000 | 4,150,000

(4.4%) (3.89%) (0.516%) (0.415%)
Volatile Organic Compounds
Methylene chloride 1 10 2b 5b 12b 10b 18b NA NA NA NA
Acetone 10 10 5j 99 6) 39 20 NA NA NA NA
Benzene 5 6 s 1] * * * NA NA NA NA
Toluene 5 6 * 1j * * ¥ NA NA NA NA
Semivolatile Organic Compounds
Di-n-butylphthalate 10 390-410 * * 240 bj 140 bj 52 bj NA NA NA NA
Phenanthrene 10 390-410 * " b 93j ¥ NA NA NA NA
Fluoranthene 10 390-410 * * 89 120§ i NA NA NA NA
Pyrene 10 390-410 * - 110 j 110 j ¥ NA NA NA NA
Benzo(b)fluoranthene 10 390-410 o ® 97 43 . NA NA NA NA
Benzo(k)fluoranthene 10 390-410 * * 88 j * * NA NA . NA NA
Benzo(a)anthracene 10 390-410 ¥ * 75 * * NA NA NA NA
Chrysene 10 390-410 ¥ . 120§ ¥ * NA NA NA NA
bis(2-ethylhexyl)phthalate 10 390-410 % 24 55 " ¥ NA NA NA NA
Naphthalene 10 390-410 3j * ¥ 5 - NA NA NA NA
2-Methy!napthalene 10 390-410 6j * * L * NA NA NA NA

o




1 =J=1
ORGANIC COMPOUNDS IN SURFA  WATER AND SEDIMENT AT SITE 25
February 1993 and February 1994
(All data in ppb)

Page 2 of 2
Detection Limit® Surface Water Sediment
Analyte
February 1993 February 1994

25-SW1 25-SW2 l 25-SD1 I 25-SD2 L 25-SD3 25-SD4 25-SDS 25-SD6
Pesticide/PCB Compounds .
Dieldrin 0.02 - * * 56 <4.0 <0.8 <l4 <1.2 <0.9 <0.9
4,4' DDD 0.04 - * * <16 <71 <15 <2.7 14 <18 <l1.8
44" DDE 0.02 - = * ral <4.0 <0.8 <l4 14 <0.9 <0.9
4.4' DDT 0.04 o= * * 25 <?1.7 <15 <2.17 15 <l1.8 <L.8
Organophosphorus Pesticide Compounds - - NA <0.5-<2.5 NA <200-<400 NA NA NA NA NA
Herbicide Compounds - - NA <l-<2 NA <24-<120 NA NA NA NA NA
Dioxin/furan Compounds -- - NA 0.037-0.15 NA <0.0046- NA NA NA NA NA

<0.03

Notes:

All volatile, semivolatile, pesticide/PCB, organophosphorus pesticide, herbicide, and dioxin/furan compounds not listed in the table above were analyzed for but not detected.
25-SD2 was submitted for the full series Appendix IX analysis of all parameters listed above,

QC Sampling: 25-SD40 is a duplicate of 25-5D6.

b This compound was found in the associated laboratory blank as well as the sample,

j This is an estimated value because it was detected below the accurately quantitative detection limit.

* The compound was analyzed for, but not detected,

NA Not analyzed.

*Where two detection limits are provided, the first one applies to the surface water data, and the second limit applies to the sediment data.

-- Due to variability in limits, refer to laboratory data sheets for exact detection limits. A range of limits is provided.

WDCR894/026.WP5




Table 2-5-2

INORGANICS IN SURFACE WATER AND SEDIMENT AT SITE 25

Page 1 of 2
Surface Water (up/l) I Sediment (mg/kg)
January 1993 February 1994
Analyte 25-sw1* 25-5Wr* 25-5D1 25-5D2 25.5D3 25-5D4 25-5D5 25-SD6

Initial Duplicate
Aluminum 288 + NA 4,230 NA 2,270 11,000 11,000 11,200 19.000
Antimony <164 <164 <4.5 <39n <3&n <4.1 nr <3.6nr <llnr <29 nr
Arsenic 0.88 bn 1.2 bn 0.65b 091b 1.0b 1.5) 20j 1.7) 20j
Barium 385b JB.2b 17.7b 174b 750 98.8 52.5b 379b 56.0
Beryllium <0.26 <0.26 0.14 b 0.17b 0.07b 0.48 b 032b 0.17h 028b
Cadmium <28 <18 1.3 <0.65 <0.65 <.l <1.00 <0.85 <0.80
Calcium 37,100 NA 689 NA 732b 3,900 2,270 789 b 730 b
Chromium <28 <28 6.0 43 39 10.2 12.2 12.5 214
Cobalt <26 <2.6 <075 1.2b 0.86 b 19h 1.6b 1.0b 30hb
Copper 27b 29b 746 21b L.2b 76b 8.5 6.1b 8.5
Iron 399 ¥ NA 2,200 NA 1,240 5,000 4,580 4,580 7,780
Lead <L7n <1l.7n a1 72 + 24 + 19.8 21.7 8.2 9.0
Magnesium 6,500 NA 376 b NA 205 b 873 b 712b 863 b 1.400
Manganese 29.7 NA C15.0 NA 8.1 168 43,0 19.1 298
Mercury <0.07 <0.07 <0.07 - <003 <0.03 0.06 b <0.05 <0.04 <003
Nickel 1376 <94 47b <2.2 <22 51b 47b 5.1b 7.0b
Potassium 10,600 NA 295 NA <218 5712b 399 b 39 b 654 b
Selenium <18 wn <1.8n 0.45b <0.44 <0.43 < (.55 <0.49 <0.41 <0.39
Silver <20 <20 <0.31 <0.47 <0.47 <093 <0.82 <0.69 <0.66




Table 2-5-2

INORGANICS IN SURFACE WATER AND SEDIMENT AT SITE 25

QC Sampling: 25-SD40 is a duplicate of 25-5D6.

n Spiked sample recovery not within control limits.
+ Duplicate analysis not within control limits.

uj The quantitation limit is estimated.

j The value is estimated hecause it is below the quantitation limit,

< The constituent was not detected at this instrument detection limit.
25-8D2 and 25-5W2 were submitted for Appendix IX metals analysis.
*The nondetect results of selenium were rejected during the data validation process hecause of low spike recoveries less than 30 percent.

b The reported value obtained was less than the contract required detection limit (CRDL), but greater than or equal to the IDL.

w Post digestion spike for furnace AA analysis is out of control limits (85 to 115%), while sample absorbance is less than S0% of spike ahsorbance.
# Laboratory duplicate had poor precision; therefore, the value should be considered an estimate
r The value was rejecied during the da@ validation process because spike recovery was not within conteol limits

Page 2 of 2
Surface Water (ug/l) Sediment (mg/kg)
January 1993 February 1994
Analyte 25-SW1* 25-5W2 25-5D1 25-SD2 25-SD3 25-85D4 15-SD5 25-5D6

Initial Duplicate
Sodium 26,200 NA NA NA 152h 187 b 125 b 120 b 136 b
Thallium <23 <23 <042 <0.55 <0.54 <048 n <042 n <036 n <0.34 wn
Vanadium <2.6 <2.6 69b 57b 37b 14.6 buj 15.6 buj 18.2 uj 32.74j
Zine <9.0 1570 723 9.0 4.9 48.1 + 65.1 + 276 + 17.8 +
Tin NA <12.7 NA 38b NA NA NA NA NA
Cyanide NA <14 NA <0.08 NA NA NA NA NA
Notes:

WDCR894/027, WPS




four Phase II samples was considered because using the minimum TOC concentration in
the toxicological formulas creates the most stringent limit for the environmental assessment.
An average TOC concentration also was used to determine if pesticides would be a

problem at average TOC concentrations.

Table 2-5-3 lists constituents detected in the sediment at Site 25 that exceeded potentially
applicable federal guidelines. Because there are few established criteria for contaminants in

sediment, The National Oceanographic and Atmospheric Administration (NOAA) effects

range median (ER-M) sediment guidelines and proposed ecole} 4] pesticide criteria were

applied to give context to the contaminant concentration &, comparison criteria are

The Phase I detections of phenanthrene and,

guidelines and the proposed ecological sedi%@cf

%5 ppb of 4,4'-DDT in 25-SD5 also was

7 ppb, respectively. The conesntsa i of

e

ppb. No ecological criteria have been proposed

Dieldrin is the only pestieidé” for which an ecological guideline has been proposed.
Dieldrin was detected in 25-SD1 at 56 ppb during Phase I. The dieldrin concentration is
above the NOAA ER-M guideline value of 8 ppb. Because no TOC sample was collected
at 25-SD1 in 1993, it is not possible to determine whether the concentration exceeded the
proposed sediment criterion of 37.35 ppb. This value is based upon the most conservative
TOC value detected in the pond during Phase II of the RFI. If a more expected
(i.e., average) value for TOC is used, the sediment criterion is 208 ppb. The dieldrin
concentration in 25-SD1 is considerably below this value. Dieldrin was not detected in any

other sediment samples during Phases I and II of the RFI.

WDCR899/008. WP5/DRAFT/02-24-95 2-40



Table 2-5-3

CONSTITUENTS DETECTED IN SEDIMENT AT SITE 25 THAT EXCEEDED POTENTIALLY
APPLICABLE FEDERAL GUIDELINES

(All Data in ppb)

N

Proposed Sediment Criteria®
Proposed Sediment Criterion Derived
Criteria for From Most Criterion Derived
Concentration NOAA ER-M Protection of Benthic Conservative TOC From Average TOC
Compound Location (ppb) Sediment Guideline' Organisms’ Value® Value®
Fluoranthene 25-SD1 3,600 <1,020 pg/g of <4233 <23,613
25-SD2 organic carbon
Phenanthrene 25-SD2 1,380 <120 pg/g of organic <498 <2,778
carbon
Dieldrin 25-SD1 <9.0 pg/g of organic <37.35 <208.35
carbon
4,4'-DDE 25-8D1 27 NS NS NS
4,4'-DDT 25-8D1 25 NS NS NS
25-8D5* 5
Zinc 25-SD1 723,000 NS NS NS
Copper 25-SD1 746,000 NS NS
NOTES:

Compounds that were detected and exceeded potentially applicable guidelines are included in this table. !
*Sample collected in February 1994 during the RFI Phase II. All other samples collected in February 199 during the RFI Phase
'Long and Morgan, National Oceanic and Atmospheric Administration, 1991,
’EPA, 1991.

*The proposed sediment criteria are based on percent organic carbon.

The Proposed Sediment Criteria figures were converted from the Proposed Sediment Criteria for protection of Benthic Orgiinisms Using TOC Values.
‘Criteria calculated using the lowest TOC result (0.415% organic carbon) from the Phase Il sampling event, The lowest value was detected in the duplicate of 25-SD6.
*Criteria calculated by applying an average (2.315% organic carbon) of all RFI Phase Il TOC sampling results from Site 25.

NS = No standard
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The zinc and copper concentrations in the three Phase Il sediment samples were
considerably less than NOAA ER-M sediment guidelines values. Sediment sample 25-SD1
collected in 1993 contained 723,000 ppb of zinc and 746,000 ppb of copper. These
concentrations were above ER-M screening guidelines. The maximum zinc and copper
concentrations in the other five Phase I and II samples were 65,100 ppb and 8,500 ppb

respectively. These concentrations are well below ER-M screening guidelines.

Because surface water flows gently out from the pond, transport of surface water and some

sediment via the ditch is a potential transport mechanism. Contaminants are located

frgulation and addition of

within the sediment and not the surface water. The sea

transport and erosion. Decomposing organic

further isolating the contaminants from erosj

Conclusions and Recomn?’énﬂaﬁﬁ'
On the basis of the ino fﬁrther action is recommended for Site 25. There
are several general and $p ga?sons for this recommendation. The first is that the site
is adjacent to a field that has;fsbesgn farmed for years. The reasonable assumption is that the
farming rather than the landfill is the source of the pesticides DDE, DDT and dieldrin
found at two of six sampling locations. These pesticides are highly persistent. DDT was
banned over 20 years ago in the early 1970s, yet remains in the sediment along with its
breakdown product DDE. It is unlikely that Navy activities are the source of the pesticides

because the Navy purchased the land in 1979, several years after the DDT ban.
Concentrations of dieldrin and DDE were only slightly above NOAA guidelines in one out

of the six samples and DDT was slightly above NOAA guidelines in two out of six

samples. Average concentrations are well below NOAA guidelines. Furthermore, the

WDCR899/008. WP5/DRAFT/02-24-95 2-41



authors of the NOAA document (Long and Morgan, 1991), caution against the use of these

values as regulatory standards. They are statistical effects data only.

This last comment also applies to the zinc and copper concentrations in 25-SDI,
particularly considering that the NOAA values are from a variety of marine, brackish, and
freshwater environments. A review of the NOAA data for other freshwater environments
with mean concentrations close to the ones in 25-SD1 does show that there are sites with
lower mean concentrations where some toxic effects to test species were observed.
NQAA database of zinc and

However, there also are freshwater environments within the,

copper effects where there were no effects even thougl' tht an concentrations were

nsiderations. The 25-SD1 values

ER-M valugs. Because high zinc and copper were found in only

rgtions for the pond are below the non-regulatory ER-M

&itjﬂnal study of this site is recommended.

screening guidelines, no ad

Furthermore, the principle means of remediating the sediments at 25-SD1 if this were
recommended probably would be to dredge them. This action would release the metals-
laden sediments into the surface water and enhance their transport to other areas. Because
remediation would tend to be destructive of the pond and there is evidence that constituents
are not distributed broadly throughout the pond, no further action at Site 25 is

recommended.

WDCR899/008. WP5
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Appendix A
Drilling Activities

Introduction

Forty-one shallow monitoring wells were installed at seven sites as part of the Oceana NAS
Phase II RFI and CMS field investigations. Other drilling~act

borings, installation of 20 piezometers, test-pit excavati

qvities included 17 soil

gering using a small
power auger at Site 2E. The drilling, well install i, and 'te$ Im excavations were
performed by Rock-Ray Drilling, Inc. under the £ : N

These activities occurred in four separate drilli

the need for iterative site characterizatio ihg “activities of each phase are

summarized below:

Most monitoring wells were drilled and
MW]O), Site 2B (2B-MW17, 2B-MW18, and
L 2CMW14, 2C-MW15, 2C-MW16, 2C-MW17, and
2C-MW1ig (2D-MW4 and 2D-MWS5); Site 2E (2E-MW4,
2E-MWS5, 2B.MW6, 2E-MW7, and 2E-MW8); and Site 15 (15-MWS5 and
15-MW9), In‘ addition, 9 piezometers were installed for the Site 2B Air

sparging pilot test and 17 soil borings were drilled and sampled for soil at
Site 1.

° April 11 to 15, 1994. The remaining monitoring wells at Site 15 (15-MW6,
15-MW7, 15-MW8, and 15-MW10) were installed during this phase. The
delay in the installation of these wells was necessary after an exceptional
rainfall that flooded the Site 15 drilling locations and made the locations

inaccessible.
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° May 11 to 12, 1994. After receiving the analytical results from the newly
installed monitoring wells and select existing wells, CH2M HILL and the
Navy determined that additional contaminant characterization was necessary
at Site 2B and Site 2C. Three shallow monitoring wells were installed at
Site 2B (2B-MW20) and Site 2C (2C-MW19 and 2C-MW20) during this
phase.

° September 19 to October 5, 1994. After additipfifl review of the data for
Sites 2E, 15, and 24, CH2M HILL and the yzconcurred that additional

A total of 16 monitoring wells were fisi
Site 2E (2E-MW9, 2E-MW10, 2E‘M

- Six piezometers were installed and ten test pits were excavated at

Site 15

The extraction wells are 6-inch-diameter PVC wells installed to 25 feet with

20 feet of screen.
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Shallow Monitoring Wells

The boreholes and 2-inch-diameter PVC wells were drilled with 6-inch inner diameter (ID)
hollow-stem augers (HSA) using either a Mobile B-37 drill rig or Acker AD-2 rig. The
6-inch-diameter PVC extraction wells were installed with 8-inch ID hollow stem augers.
At some drilling locations, an all-terrain CME-55 drill rig was used due to limited access.

CH2M HILL geologists recorded the lithologic and geotechnical characteristics of the split-

spoon samples, which were collected at 5-foot intervals. This:appendix includes the

drilling logs for the newly installed monitoring wells and thret ing wells at Site 15 that

were installed by R. E. Wright Associates in 1982.
Site 15.

‘the test pit logs from

All monitoring wells were constructed ang':mr‘“*@elg ed*as “described in the Phase I RFI
Report (CH2M HILL, 1993) and as specified i thé .

contamination.

Test-Pit Excavation

Objectives

Because the shallow soils and several groundwater samples at Site 15 contained elevated

contaminant levels, CH2M HILL and the Navy added a test-pit excavation task to confirm
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Table A-1
SOIL BORING CHARACTERIZATION AT SITE 2E
February 1994
Page 1 of 2
| Depth Instrument
Soil Boring (fc.) Reading (ppm) Field Observations and Comments
2E-SB1 4.0 149 No free product evident.
5.5 119
6.0 100 No product.
2E-SB2 2.5 43
5.0 395
6.0 153
2E-SB3 4.7 NR Diesel fur displaced from
borehqlé ddring-abandonmest with grout.
2E-SB4 4.7 NR
2E-SB5 1.3 NR
2E-SB6 4.5 NR
2E-SB7 4.5 C as, no odor.
2E-SB8 1.6 n‘sfiiuction gravel with mild diesel odor.
2E-SB9 4.5 Strong diesel odor.
2E-SB10 No odor; concrete slab encountered, refusal.
2E-SB11 Water table at 4.0 feet. No odor.
2E-SB12 Strong diesel odor.
2E-SB13 3.0-3.5 NR Gravel at bottom. No odor.
2E-SB14 4.5 127 Intersected water table with probe. No odor
2E-SB15 4.5 0 No indications of free product.
2E-SB16 4.5 0 No indication of free product.
2E-SB17 4.5 0 Intersected water table with probe. No odor
2E-SB18 4.5 0 No indication of free product.
2E-SB19 2.0 0 No indication of free product.
2E-SB20 3.0 NR Slab encountered; refusal. Strong hydrocarbon
odor. Sheen leaching from soil cuttings under
influence of heavy rain. Hand augered.
2E-SB21 3.0 NR Fuel odor apparent. Provisional rig boring.




Table A-1
SOIL BORING CHARACTERIZATION AT SITE 2E

February 1994
Page 2 of 2
Depth Instrument
Soil Boring (ft.) Reading (ppm) Field Observations and Comments
2E-SB22 3.0-5.0 20 Heavily contaminated. Provisional rig boring.
Split-spoon sample is saturated with
hydrocarbons.
2E-SB23 3.0-5.0 40 Split spoon sample ‘saturated with

hydrocarbons P,rrivr

2E-SS11 4.0 NR

2E-SS12 5.0 NR

2E-SS13 3.04.0 NR
Notes:

E-SB21, 2E-SB22, and 2E-SB23 were
2E-8S13 was collected using a
hydraulic probe.

All borings were abandonet With

Field personnel recoraég he instr&mE
spoon samples.

t readings directly from the soil cuttings or the split-
The water table, which was elevated as a result of high seasonal precipitation, was typically
encountered between 3.0 and 4.0 feet.

NR - Not recorded. Instrument readings were not recorded because the wet weather
conditions at the time of the drilling and probing caused the instrument to malfunction.
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Table A-2
INSTALLATION RECORD OF MONITORING WELLS INSTALLED DURING RFI PHASE II/CMS
FIELD INVESTIGATION

Grout Bentonite Sand Screened | Total Borehole
Ground Elevation Interval Interval Interval Interval Depth®
Well (Ft. Above MSL) (Feet) (Feet) (Feet) (Feet) (Feet)

1-MW10 17.1 0-2 2-2.8 2.8-18.2 3.2-18.2 18
2B-MW17 21.7 0-5 5-8 8-21 10-20 24
2B-MW18 21.0 0-5 5-7 7-20 10-20 24
2B-MW19 18.2 04.5 4.5-7 7-20 10-20 20
2B-MW20 19.1 0-5 5-7 20
2C-MW14 19.5 0-5 5-8 24
2C-MW15 18.2 0-6 24
2C-MW16 18.8 0-5 24
" 2C-MW17 18.4 0-6 20
2C-MW18 18.2 0-4 19
2C-MW19 20.6 0-5 20
2C-MW20 19.4 0-5 20
2D-MW4 22.4 0-1 20
2D-MW5 22.3 0-2 21
2E-MW4 20.7 22
2E-MWS 20.4 23
2E-MW6 20.5 23
2E-MW7 20.9 18
2E-MW8 20.4 20
2E-MW9 20
2E-MW10 20
2E-MW11 20
2E-MW12 20
2E-MW13 20
15-MW5 3 18
15-MW6 17.9 20
15-MW7 16.6 18
15-MW8 17.8 18
15-MW9 18.3 20
15-MW10 17.8 20
15-MW11 17.3 20
15-MW12 17.6 20
15-MW13 16.1 20
15-MW14 17.7 20
15-MW15 17.3 20
24-MW1 17.0 20
24-MW2 16.9 20
24-MW3 16.0 20
24-MW4 17.3 20
24-MWS5 17.0 0-1 1- 20
24-MW6 17.7 0-1 1-2.5 19

"Total borehole depths are estimated from the well logs and drilling field notes. At some wells, the borehole

depth does not equal the bottom of either the screened interval or sand interval because the driller overdrilled

to facilitate well installation.
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the presence and extent of free-phase hydrocarbons at the site. The objectives of the test-

pit excavations were to:

° Observe free product accumulation on the water table in the test pits.
° Observe any evidence of free product in the soil zone near the water table.
e Complete a visual inspection of each pit and™use health and safety

monitoring equipment to evaluate contaminant:

semi-qualitatively.

° Develop stratigraphic cross-sections, haIlow:-su:l;tsurface geology to

complement any potential remedial d rations in the future.

Excavation

The excavation of ten test pits Site
1994, and on September 2829, 1994
excavation using a backh The ﬁ-nal

mpleted in two events on September 26-27,
ock—R”ay Drilling of Virginia Beach performed the

epths of excavation extended several feet below the

water table, which was.
HILL provided health a

excavating each location, CH2M HILL allowed the conditions on the exposed water table

proxima ely 7 to 8 feet below grade during excavation. CH2M

“monitoring over the course of the excavations. After

to stabilize for a minimum of 12 hours.

At the end of the stabilization period, CH2M HILL field personnel recorded observations,
monitored the atmosphere in the pit, and completed test-pit logs documenting the
stratigraphy of each pit. Detailed logs of the test pits are found in this appendix after the
monitoring well logs. After the inspection, Rock-Ray Drilling promptly backfilled the test
pits.
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Health and Safety

CH2M HILL monitored the atmosphere continuously throughout the excavation work using
an Organic Vapor Monitor (OVM) and explosimeter. The atmosphere monitoring targeted

three locations to ensure worker safety. OVM readings were collected from:

° The breathing zone supporting the individuals involved in the work

° Within and immediately adjacent to the soil-cui 1igs.pile where the excavated

soils were placed temporarily

At depth within the test pit, especﬁﬂ ctly above the water table, to

removal and dumping“actien of ﬁl_____: backhoe, which increased the release and dispersal of

the vapors that were others E‘“t.r:a;:'.:'pcd in the soil-pore space. The OVM readings recorded

directly from the soil cuttings were from O to 285 ppm; whereas the readings at depth in
the test pits commonly ranged from 30 to 188 ppm during the excavation. The organic
vapors in the pits dissipated somewhat with time such that upon return to the site after 12

hours, the readings had decreased to O to 81 ppm.
Contamination and Extent
On the basis of instrument readings recorded during excavation and geoprobe soil

sampling, there appears to a significant amount of shallow sub-surface soil contamination;

however, during observation of the test pits no free product was clearly evident in soil or

WDCR838/021.WP5/Draft/11/29/94 A-5



on the water surface. The pits were placed in six alignments. Several alignments had
multiple test pits. The locations of the test pits are illustrated in Chapter 2. The overall
pattern of contamination is summarized in Chapter 2 also. A synopsis of the field notes

describing each test pit follows.

Test-Pit Alignment 15-TPI1

This alignment consists of two test pits straddling the horse-trail sicar 15-MW6. The OVM

at depth in 15-TP1A registered 143 ppm; however, there fie evident free product or

sheen on the water table. Test pit 15-TP1B contait

intermittently across the water table; however,

product and its thickness could not be measured.

Test Pit 15-TP2

Test Pit 15-TP3
This test pit, which was located near 15-MW9, contained heavily contaminated soil cuttings
that produced OVM readings that ranged from 188 ppm to 285 ppm at a depth of 3 feet

below-grade. The water table at this location had a bubbly, scum-laden appearance and

exhibited a reddish-orange color. No free product was evident.

Test-Pit Alignment 15-TP4

This alignment, consisting of three test pits, extended approximately 200 feet across the

southern portion of the site. No free product was evident in any of the test pits. At
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15-TP4A, the silty sand cuttings from approximately 5 feet below grade to the water table
contained brown, streaked patches and generated OVM readings of 175 ppm. At 15-TP4B,
which was 15 feet north along the alignment, high OVM readings of 125 ppm were
recorded from soils 3 feet below grade. During inspection of this location, brown bubbles
and a scummy material were noted on the exposed water table; however, there was no
petroleum sheen. A third test pit, 15-TP4C, was excavated approximately 150 farther
south along the alignment. While the OVM registered 3 to 25 ppm above the cuttings and
in the breathing zone during excavation, the water table appeédred to be clear of free
thé OVM at depth in the pit

product. No iridescent sheen was observed on the water, and |

registered 0 ppm. The water was gray, which was prgb \ . to:the natural silt in the

formation.

Test-Pit Alignment 15-TP5

15 feet north along

alignment, had neither free product on the water table nor

contaminated soil cuttings.; Al @VM readings were background during the excavation and

inspection.

15-TP6

No free product was evident on the water table, but a slight rainbow-colored sheen was
observed. The OVM registered 122 ppm at depth in the pit, and 25 to 110 ppm above the

soil cuttings. Orange-red bubbles were observed along the edge of the test pit.

WDCR3838/021.WP5
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SOl ROUCK CILASSIPICATION SHEET

oject Oceana Job No. g-ogp Boring No. .,y
cation 014 Fuel -Farm - Classified by gcp Sheet 1 of 2
ractor Herbert Assoc. Driller_ R, Seage Ground Surf. Elev. 13.4'
u‘ﬁ of Aﬂvaing Boring Split-Spocn Augering Static Water Level 2., 3'
te Started 11/22/82 Date Completed 11/24/82
8 & .
MM et Sediment 3 13} Construction
- N o . " = H -
¥13 2| Blows per & la Descr:f.ptl:.xon‘and - o Details )
0 3 6& In. o | Classification i = and Remarks L
1O > D == = e
Sleow 8 Y IS S
&2 & -4 g - C
a E‘ (] vt (5]
w £
- 0.0'-1.0' Topsoll, sandy; dark L= m No fuel odor
_liIs1] 2 brown, fine to coarse sand, sl 18
— moist, friable. e
Z 4 ML | . il §
. 1.0'-2.0" Silt; —-—1 B | No fuel odor
—11s2 4 Dark gray; fine sand, moist, e 17
— Stiff. 18
2 5 =T No fuel odor
2.0'=-3.0' As above. == '{"}"
_]1s3)] 4 — 16
5 ML = =—
3.0'-4.0" Silt; P :
j sS4 5 Medium brownish-gray; fine sand, [__ 7] No fuel odor 15
] very moist, soft. i
4 3 : . —,
— 4.0'-5.0' As above, saturated, —_— No fuel odor
_11lss] 2 medium stiff. E 14
5 | 2 ML — —
| 5.0'-6.0' As above. b k] No fuel odor
s6 2 R 13
6 | 3
] 6.0'-7.0" Sand: No fuel odor
11587} 6 Medium brownish-gray; fine sand, 12
- : little silt, moderately well
i | 7 SM sorted, very moist, medium stiff.
| 7.0'-8.0' As above, little to ¥ No fuel odor
— S8 4 some silt in pockets. ' 11
8 9 8.0'-9.0' Sand; No fuel odor
Light brownish-gray; medium to
_—
11959 4 coarse sand, well sorted, some 10
] silt, medium stiff and cohesive.
%] 3 SW
9.0'-10.0' As above, trace silt. No fuel oder
1 F10 7 9
0 | 10

r.e. wright assoclates, inec.



roject
socation 01d Fuel Farm

tractor

Oceana

RIS T PR I RS o

Job No.

Herbert Assoc.

Classified by

Driller

‘2thod of Advancing Boring

Split-Spoon Augering

R. Seage

Boring No. MW-1

Sheet 2 of

2

Ground Surf. Elev. 18.4'

Static Water Level

2.3"

)Jate Started 11/22/82 Date Completed
o & .
g . o '2 a-l‘
E N 5 Sediment 3 ﬁ Construction
:‘.:' g_‘é’ Blows per > Description and = E Details 5
8 é 6 In. g é Classification o 0 and Remarks :
= o - 5] o
< |low 3] | O >
- g Q ] (7
o | B o by — =
(=] E (4] - [5]
@
w =
511(13 10.0'-11.0" As above. fuel odor 8
11 13 SW| 11.0'-12.0" As above. fuel odor
— | B12 10 7
- 1 )
12.0'-13.0' As above. fuel odor
— | B13] 7 6
z 11 SW
T 13.0°-14.0"' As above fuel odor | PO
—| p14 9 ___5_1
14 | 13 |
14.0'-15.0" As above. fuel odor
| B15| 20 : 4 l
15 18 SW :
- 15.0'-16.0' As above. fuel odor | I
| 16 20 |
16 | 22 ' )
=l ‘ ]
] ‘_____I

r.e. wright assoclates, inc.
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‘roject Oceana Job No. 8280 Boring No. Mw-2
Location 0ld Fuel Farm - Classified by Rgcp Sheet 1 of2
itractor__Herbert Assoc. Driller_R. Seage _ Ground Surf. Elev.17.6'
2thod of Advancing Boring Split-Spoon Augering Static Water LevelLL__
Jate Started 11/22/82 Date Completed 11/30/82
o c
g . ol 8 3
8 u & Sediment 1% Construction i
o1E _é" Blows per 2o Description and - o Details c
& 8 5 6 In. ) uU: Classification 3 'J-,' and Remarks =
e g |” 208 s
a2 % 2 £ | 5
a 5 ~ (4] va; 3]
w =
— 1 0.0'-1.0' Topsoil and Silt; —_—ﬂ No fuel odor
|| sy Dark gray; little fine sand, == H 17
. 1 slightly moist, friable, medium | —} & | No fuel odor
1 ML{ stiff. - — B
. 3 1.0'=-2.0"' silt as above. = v
s2 — —1.5 16
ol 2 E—E
2 el 5 =
] 2 2. 0"=3.0" Silt; [—— | 8 |{No fuel odor
I Dark grayish-brown; little very {(~—J1 H 15
] 3 fine sand, trace clay, slightly [T} B
L ML moist, friable, medium stiff. L__ =
. 2 3.0'=4.0" Silt as above. E 4 -{ No fuel odor
—) |54 — 45 14
3 = 3%
— . — 15
3 4.0'-5.0" silt as above; with partp®*?.{1'H |No fuel odor
__||ss ML of light gray very fine silty |at:l'H 13
] 3 sand, mottled, very moist, . =
N medium stiff. : S|
_ 10 5.0'-6.0" Silty Sand; H |No fuel odor
__|]se SM Light gray; very fine to fine = | 12
] 13 sand, some silt, mottled, moist,|: E
6 slightly friable, medium stiff. —
| 6 6.0'-7.0' Sand; = | No fuel odor
s7 SP Light gray; medium sand, well- = 11
: 7 sorted, trace silt, not mottled, %
7§ moist, soft. . =
T 4 7.0'-8.0"' Sand; 4 [No fuel odor
| s8 IS Medium gray; very fine to g 10
1 5 medium sand, very moist, friable =
B8 | soft. : =
4 8.0'-9.0' Sand as abcve. E No fuel odor
s s g
6 =
2 4 SP —
8 9.0'-10.0"' cSand; 4 | Trace fuel odor
g 510 Medium gray; medium sand, E 8
| 7 moderately well-sorted, moist, —
o | friable, soft. =

r.e. wright assoclates, Inc.



v R VBASGLD TCA L sHLET

Job No. Boring No. mMw-2

of 2

8280
Classified by grcB

-oject Oceana

Sheet 2

)cation 0l1d Fuel Farm -

.ractor Herbert Assoc. Drillzr__R. Seage_ Ground Surf. Elev._17.6°

thod of Advancing Boring

Static Water Level § P e

Split-Spopn Angering

ite Started  11/22/82 Date Completed  11/30/82
= = -
f-_-’; 0 o -94 : aj
2 e & Sediment 8 | © | construction
o Bé Blows per a, 0 Description and - E Details s
£ §§ 6 In. ¢ tg:: Classification E @ and Remarks .ﬁ
5o : 518 s
id g Q ) @
@ (=" = i = =
=] 5 (& = [4]
Q
- =l =
S 10 10.0'-11.0' sand as above. .'--_ Ei_ No fuel codor
| |51 PR IS Sipecye
—— B ;s
3] sP |
_ 5 11.0'=12.0"' sand as above. No fuel odor
_11s13 ©
— 6 :
L2 R
___ | 18 12.0'-13.0"' Sand as above. - Trace fuel odor
| 513 5
-— 7 :-:'
L SP &
e 18 13.0'-14.0"' Sand as above. Little fuel
_| bB14 ':' odor 4
= 14 3
. 24 14.0'-15.0"' sand as above. b Trace fuel odor
__| Is15 e, 3
TR, 25 o . .:
5 ] SP #
] 25 15.0'-16.0"' Sand as above. [ Moderate fuel
__1 Bl16 ; odor 2
] 29
6
25 16.0'-17.0' Sand as above. Moderate to
Fl? strong fuel 1
m—1
_ ] 20 | odor
T Sp
21 17.0'-18.0"' Sand as above. Moderate to
518 strong fuel 0
20 odor
8
. 10 18.0'-19.0' sand as above. No fuel odor !
519 =]
17
9 SP
] 25 19.0'-20.0' Sand as above. No fuel odor ‘
520 [ =2 ]
31 ‘ -
0 |

r.e. wright assoclates, Inc.



roject

eie WOUCR CLAGH LV TUCATLOK SHLET
Oceana Job No. _g280 Poxing Mo« sgpd
. Classified by jg7 Sheet_1 of__ 2

ocation (14 Fuel Farm

Driller B. Seage Ground Surf. Elev.

18.8°

itractor___ljerbert Assoc. el
ethod of Advancing Boring Split-Spoon Augering Static Water Level 2.7°'
ate Started 11/23/B2 Date Completed 11/23/82
@ o
e . o | = S
® w 5 Sediment 8| £ | construction k=
o ;_‘é’ Blows per| o |w Description and . Details c
=185 6 In. e |8 Classification S 4 and Remarks =
- 1O & > | = o = Fe]
5o : 5|8 :
215 g 15 L
alg ) O | - [5]
P 2
— 3 0.0'-1.0" Topsoil; __.—’ ‘W Trace fuel odor
U RS54 Dark brown; sandy, fine to _-—-
e 10 coarse sand, moist, friable. = 18
i 22| | =
N 10 ML|1.0'-2.0"' Silt; -_-—- Trace fuel odor
1 ]s2 Dark grayish-brown; some very s
_ 20 fine sand, moist, stiff, = — 1
2 cohesive. |~7—_'H | strong fuel ocorj
B 10 ML|{2.0'-3.0' Silt as above. o _Halso a septic odd
|3 E=iB] ¢
— 14 S <7 16
- 16 Bnpot
____j] 14 SM|3.0'-4.0' silty Sand; : Strong fuel odor
B - Medium greenish-gray; fine sand, [.=
e 11 little silt, trace medium sand, 15
_4 moist, friable, soft..
] 6 4.0'-5.0' sSilt:; {1 strong fuel odorq
1] s5 Dark grayish-brown; some very “{(Driller says strpng
! 4 fine to fine sand, saturated, fuel odor is 14
5l | 16 sligrhtly cohesive, medium stiff. Jfcoming from well.)
S 6 MH|5.0'-6.0' Sandy Silt; Strong fuel odor]
__1]se Grayish-green; some very fine to
| 61 fine sand, little clay: very 13
_6 moist-cohesive. ]
_ 6 6.0'-7.0"' sandy Silt as above. Strong fuel odorx
| | s7 MH
, 11 12
7 13
13 7.0'-8.0" sand; Strong fuel odor
| | 58 SW Light greenish-gray; fine to
| 6 medium sand, trace silt, 11
8 saturated, friable, soft.
. 3 8.0'-9.0' sand as above. weak fuel odor
el | 55 SW
3 10
9 16|
T 6 9.0'-10.0' Sand; Trace of fuel
| 510 SP Medium gray; medium sand, well- . odor
| 13 sorted, saturated, friable, softJ_'-: 9
10 ]

r.e. wright assoclates, Inc.




e ti/ROCK CLASSIFICATION SHELT

roject Oceana Job No. g2g0 Roring No. Mw-3
scation old Fuel Farm ° Classified by gt Sheet 2 of 2
iractor Herbert Assoc. Drillier R. Seage Ground Surf. Elev. 18.8°'
2thod of Advancing Boring Split-Spoon Augering Static Water Level 2.7°
ate Started 11/23/82 Date Completed 11/23/82
3 5 .
o c g|= e
R = Sediment 8 | £ | construction .
& sé Blows per > |e Description and - 2 Details c
e | O 8] S ; a ) o
o 3 6 In. v |; Classification o 0 and Remarks -t
- | O = > |2 vl c &
£ [o} F= o] )
L |wwo 3 o | O >
o = [} © )
o R m -3 ot — —
(=] 5 o — ®
2] 2
10 10.0'-11.0' Sand as above, trace [ .E Trace fuel odor
— of silt. ROl |
et 10 . 8
11 24 | sp|. H
— 9 11.0'-12.0' Sand as above. & No fuel odor
— | 812
— 7 o 2
12 :.
9 12.0'-13.0"' Sand as above. cH Moderate fuel
S1 DR odor (smells like
13 . septic but may fee—
T 22 | sp - weathered fuel)l_©
f 20 13.0'-14.0' sand as above. Weak odor (smells
= like septic but
— 514 may be weatherdd
25 fuel). 5
14 - :
1 12 14.0'-15.0' sSand as above, trace Moderate fuel "
€19 of fine sand, medium stiff, odor '
] 17 cohesive. Sand heaving. 4
15 16 |sp
- 27 15.0'-16.0"' sand as above, trace weak fuel odor
| |s1s8 of silt. Cohesive.
e 35 3
16 -
. 14 16.0'-17.0"' Ssand; Strong fuel
S17 Light greenish-gray; fine to odor
=] 20 medium sand, trace silt, satur- >
— ’ 11 [sw( 2ated, medium stiff, slightly
17 | cohesive, tighter, mod. sorted.
— 27 17.0'-18.0' Sand as above, light S%ronglodcln_:k
S18 : smells like
e 18 to medium gray. septic, but ma
— be weathered { 1
18 fuel).
. 1 +18.0'-19.0' sand; Moderate fuel
s19 O | | Greenish-gray; medium to coarse oaor
E 51 d ! sand, trace of silt and fine 5
o 5 10 SPE sand, saturated, friable, soft
o ~1 (loose).
i 19.0'-20.0"' sand as above. Moderate fuel
—|Is2d 24 odor
.. ! =
20 32 1

r.e. wright essocleles, ine.



PROJECT NUMBER BORING NUMBER
CHM HILL | MAE20368 MO 11 I-MWI0 SHEET 1| OF 1!

SOIL BORING LOG

PROJECT QCEANA CMS LOCATION North of Site |
ELEVATION DRILLING CONTRACTOR Zroshing & Robertson
DRILLING METHOD AND EQUIPMENT CME—55 ATV Rig with 6” HSA
WATER LEVELS START 2-25-94 FINISH 3-3-94 LogsER _Braccia/Brand
- SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
EL PENE.rE%QrTION
2= > SOIL NAME, USCS GROUP SYMBOL, COLOR,
Byl 2 |2+ (5 RESULTS | MOISTURE CONTENT. RELATIVE DENSITY CEFTH OF CASING, DRILLING RATE
< = w | > ok DRILLING FLUID LOSS
w w@ |5 _ | 6°-6"-8 OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
E% z |Z32 |2k (N) MINERALOGY
0 Well Construction Summary
Total Depth = 18’
Screen = 3.2-18.2°
7 = Sand Pack = 2.8-18.2"
Bentonite = 2.0-2.8'
Grout Seal = 0-2.0°
-4 - Stick-up
3
0-1.2" SANDY SILT (ML), pale yellow. i
brown (I0YR4/2), moist, firm; 15% fines.
1.2-1.6" POORLY GRADED SAND with SILT
g 1 1.6" 4-6-8-8 (SP-SM), v.pale orange (I0YRB/2) , moist; o
(14) fine to medum quartz sand with silt <5%.
&0 ——> -
8
POORLY GRADED SAND (SP), top 0.Bis - T
grayish orange (10YR7/4) and bottom 0.8"
is very pale orange (I0YR8/2), wet, loose;
- 2 14 8-3[-“'3%-'2 fine to medm quartz sand with trace silt. ~
1
no ——2 -
13
POORLY GRADED SAND (SP), same as §
above, but light gray (N7) to medium light
gray (NB); grains are mostly fines.
- 3 15 9-14-10-6 o
(24)
1
&0 2 -
18
POORLY GRADED SAND with SILT (SP-SM), N
medium gray (N5), wet, soft and loose;
fine sand with silt <10%.
. 4 20 §5=2=3~-3 n
(5)
20




PROJECT NUMBER BORING NUMBER
| MAE2036B. MO IEW1 SHEET 1 OF 1

SOIL BORING LOG

PROJECT OCEANA RFI Phase II LOCATION_30 feet South of 1-MW4
ELEVATION DRILLING CONTRACTOR _Rock-Ray Drilling, Inc.
DRILLING METHOD AND EQUIPMENT Mobile B-37 With 8 1/4" 1D HSA
WATER LEVELS START 2-30-94 FINISH 2-30-94 LOBGER 0. Braccia
o SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
EE PENETRATION
== _, o > SOIL NAME, USCS GROUP SYMBOL, COLOR,
u 8 ; E - E RESULTS MOISTURE CONTENT, RELATIVE DENSITY DEPTH OF CASING, DRILLING RATE
Eg| & |w@| § | er-e"-6" | ORCONSISTENCY, SOIL STRUCTURE, 2215L':';NEN;LIUN§TIE?JSM%NTATmN
E 5 z |F2]| @ (N) MINERALOGY
(/1] No logging Well Construction Summary
Total Depth = 25°
2 - Screen = 5-25'
Sand Pack = 3-25°
Bentonite = 1-3°
= £l Grout = few inches
Riser = 0-5'
L _ Temporary flush mount
60 — e
0.0 — e
60 — —
200 — -
2.0 — —




PROJECT NUMBER BORINS NUMBER
CHM HILL L MAE20368.M0 11 2B—0WI_ SHEET ! OF I

SOIL BORING LOG

PROJECT _OCEANA RFI Phase II LOCATION.S feet from 2B-EW4
ELEVATION DRILLING CONTRACTOR Rock-Ray Driliing, Inc.
DRILLING METHOD AND EQUIPMENT Mobile B-37 HSA 6 1/4" 1D
WATER LEVELS START 2-21-94 FINISH 8-21-94 LOGBER _S. Brown
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
§ & PENET'I’ERSA_l_TION
Bul| 2 |2.] & | sestirs | SOK NAME, USCSGROU SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE
g > zc w MOISTURE CONTENT, RELATIVE DENSITY
= -3 w > T DRILLING FLUID LOSS
w wa 3 8° -6" -8 OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
z |F72| @ (N) MINERALOGY
0.0 Well Construction Summary
Total Depth = 25'
- - Screen = 5-25°
Sand Pack = 3-25'
- Bentonite = 1-3°
-1 7] Grout = 0-1
3 2-inch diameter
SANDY SILT (ML), light olive gray (5ve/1), 1 - uck Up wWell
soft to firm, dry, notable fuel odor.
= ss-1| 2,00 | 37273-3 .
(s)
&0 = ~
8
POORLY-GRADED SAND (SP), very light 5
gray (N8) to medium light gray (NB),
. ss-2| 16 T medium density, wet, medium sand, slight -
(14) chemical odor.
00 10 |
- -
13
POORLY-GRADED SAND (SP), medium gray i
(N5), very loose, wet, 1" 5-10 % silt zone.
- s5-3| 2.0° 2-3-1-1 -
(4)
%0 15 |
18
POORLY-GRADED SAND (SP), medium gray 1
(N5), medium density, wet, middle 2 inches
- s5-4| 2.0° 3-4-6-8 have very fine gravel and minor shell -
) (10) fragments but most sand is fine (2—-4 mm)
20 to medium, possibly a beach deposit.
200 —
23
POORLY-GRADED SAND (SP) with trace of
very fine (1t mm) shell hash (aprox. 1% or
i s5-5| 2.0 5-11-13-12 less) and some very fine well rounded -
(24) gravel, medium gray (N5), hard medium
25 density, wet.
20 =




PROJECT NUMBER BORING NUMBER
B | MAE20368.MO.1I 2844 SHEET 1 OF |
e oo )

SOIL BORING LOG

PROJECT OCEANA RFI Phase 11 LOCATIONS.S feet from 2B—0OW!
ELEVATION DRILLING CONTRACTOR Fock—Ray Driling, Inc.
DRILLING METHOD AND EQUIPMENT Mobile B-37 WITH 8 1/4" 10 HSA
WATER LEVELS START 8-23-94 FINISH 9-23-94 LOBBER _S-Brown
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
EL PENETRATION
Bu| 2 |25 | B [LPESULIS | LoisTune cNTENT. RELATIVE Gensity | DEPTH OF CASING, DRILLING RATE
< = < uj > == : DRILLING FLUID LOSS
w wa Q 8" -6"-8 OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
5 zZ |Z2| @ N) MINERALOGY
00 No logging. See 2B-0W! log for lithologic Well Construction Summary
descriptions Total Depth = 25°
i - Screen = 5-25°
Sand Pack = 3-25'
< Bentonite = 1-3'
1 -1 Grout = few inches
6" Diameter Well
! il Manhole Cover
&0 — =
0.0 — -
60 — =
200 — =




PROJECT NUMBER BORING NUMBER
MAE20368.M0.11 2B-MW17 SHEET | OF i

SOIL BORING LOG

PROJECT _OCEANA CMS LOCATION_BEhind Bidg 137-SWATSLANT

ELEVATION DRILLING CONTRACTOR _Rock—Ray Drilling. Inc.

DRILLING METHOD AND EQUIPMENT Mobile B-37 Rig with 8” HSA

WATER LEVELS START 2-28-94 FINISH 2-28-94 LOBBER 0.Braccia
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
EL FEN%E%%TION
)
= =] = RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
Iﬂg S |2z | S MOISTURE CONTENT, RELATIVE DENSITY Berl o ot DRILLING RATE
wo | el B | er-pr-gr | DHCONSISTENCY, S0IL STRUCTURE, TESTS AND INSTRUMENTATION
=5 | w- (N) L
B = -z | e
well Construction Summary
o' CONCRETE cored by Holes, Inc. Total Depth = 20°
1 Screen = 10-20°
g Sand Pack = 8-20"
Bentonite = 5-8'
Grout Seal = 0-5"
- - Flush Mount
3
0-1.0° FILL, clean sand and gravel under 7 ! ppmin auger
flightline concrete.
1.0-1.5' SILT (ML), dusky yellowish brown
. 1 1.5 6-7-4-6 (I0YR2/2), moist, firm; trace fine sand, g
(m non-elastic.
&0 5 -
8
POORLY GRADED SAND with SILT (SP-SM), 7
color grades from light bluish gray (5B7/1)
to dark yellowish orange (10YRB/6), wet,
- 2 1.0 4—3’[;6%_8 loose; siit ranges from <5% to <10%. 4
1
0o 2 =
" i
POORLY GRADED SAND (SP), medium gray
(NS), wet, loose; fine to medium, rounded
quartz sand with silt <5%.
= 3 1.5 5-4-6-7 -
(1)
1
5 2 ~
18
WELL GRADED SAND (SW), medium light 7
gray (NB8), wet, loose: fine to very coarse
qQuartz sand with trace gravel and
- 4 1.0 3-3-4-5 feldspar. Sub-angular to sub-rounded -
(7) grains,
20




PROJECT NUMBER BORING NUMBER
MAE20368.M0.11 2B-MW1B SHEET 1 OF 1

SOIL BORING LOG

LOCATION. Beside Bldg. 137-SWATSLANT

PROJECT OCEANA CMS

ELEVATION DRILLING CONTRACTOR Rock—Ray Drilling. Inc.
DRILLING METHOD AND EQUIPMENT ATY Rig with 6" 1D HSA
WATER LEVELS START 2-24-94 FINISH 2-24-94 LOBBER D.Braccia
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
i PENETTERS.QI_TION
J-
= S E RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
¥§ S |35 | & MOISTURE CONTENT, RELATIVE DENSITY ERILLING P . DRILLING RATE
= & |wa | B g* —g*—g* | OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
Eg e | £x | o N) MINERALOGY
= —= | &
0 Well Construction Summary
Total Depth = 20°
Screen = 10-20'
¥ & Sand Pack = 7-20°
Bentonite = 5-7'
Grout Seal = 0-5'
= - Stick-up
3
0-1.3" SILT with SAND (ML), dark yellow. 3
brown (10YR4/2), dry, soft; very fine to
fine sand <10%.
- ! 1.5 2-2-2-2 1.3-1.5" SILTY SAND (SM), dark yellowish =
(4) prown (10YR4/2) to pale yeliowish brown
(10YR6/2), moist, loose; medium sand:silt =
50 5 70:30, orange mottle marks = 1 cm. i
8
0-0.5' POORLY GRADED SAND (SP), dark 7
yellow. orange (10YRB/6), wet, loose; fine
to medium quartz sand, silt <5%.
- 2 15 €-6-7-8 0.5-1.2" POORLY GRADED SAND (SP), light "
(13) gray (N7), wet, loose; medium quartz sand,
silt <5X%.
a0 10 1.2-1.5" POORLY GRADED SAND (SP), same _
as top of spoon except medium gray
(N5).
13
POORLY GRADED SAND (SP), same as =
above in bottom 3rd of spoon 2.
4 L 8-6-2-1 i
. s (8)
15
‘n p—
18
WELL GRADED SAND (SW), medium light 7
gray (NB), wet, loose; fine to coarse
sands with trace: gravel, feldspar, biotite.
- 4 2.0 3-2-3-12 No silt. i
(5)
20




PROJECT NUMBER BORINS NUMBER
e MAE 20368.M0. 11 2B-MHW19 SHEET 1 OF

SOIL BORING LOG

PROJECT OCEANA CMS LOCATION Behind CEP Telephone Bidg
ELEVATION DRILLING CONTRACTOR _Rock-Ray Drilling, Inc.
DRILLING METHOD AND EGUIPMENT Mobile B-37 Rig with 6" HSA
WATER LEVELS START _2-21-94 FINISH 2-21-94 LOBBER ALloyd
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
B PENE TRATION
= 2 = RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
Eg é 55 § MOISTURE CONTENT, RELATIVE DENSITY BE;Jan%FFti:_tsllx:)N&)SDSRILLING RATE
b | W | w2 |3 O O ENLY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
B| = |52 |®E ™
— Well Construction Summary

Total Depth = 20°
Screen = 10-20°

7 E Sand Pack = 7-20°
Bentonite = 4.5-7'
Grout Seal = 0-4.5"
< Flush Mount

5
&0 POORLY GRADED SAND (SP), aark —| Background (BG), Breathing Zone (az) 5
yellowish orange (10YR6/6), wet, medium HNu - | ppm in augers no LEL or
density. weil-rounded, medium quartz sand problems
! 1 1.3 6-10-11-12 with trace silt. Bottom 0.4' of spoon is =
(2n light gray (N7) with trace opaques.
7 s
10
o POORLY GRADED SAND (SP), medium dark  —|  HNu borehole 2 ppm, BZ=BG, LEL - 0%, —
gray (N4), wet, soft; medium quartz sand Q2 -224
wilth trace opaques. No visible structures.
b 2 . WT.-4-3-1 J
(7)
12 !
13
POORLY GRADED SAND (SP), same as g
above in #2 spoon.
= 3 1.8° WT.—-4-3-1 -
(7)
15
60 == =
18 o
POORLY GRADED SAND (SP), medium gray
(N5), wet, medium density:; Medium to
coarse, quartz sand with trace opaques
- 4 1.85' “T-‘?a'):"‘fz and feldspars, some angular grains. =

20




' [_mo.scr NUMBER BORING NUMBER
M MAE2036B.M0.11 2C~MNW14 SHEET 1 oF i

— SOIL BORING LOG
PROJECT CCEANA CMS LOCATION Behind Bldg 306
ELEVATION DRILLING CONTRACTOR _Rock-Ray Drilling, Inc.
DRILLING METHOD AND EQUIPMENT Mobile B-37 Rig with 67 HSA
WATER LEVELS START 3-1-94 FINISH 3-1-84 Loeser D.Braccia
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
gL PENETRATION
= >
= =] RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
By | 2 |2 | & MOISTURE CONTENT, RELATIVE DENSITY B I ot L DeILLING NATE
Ex| & | w8 | 3_ | g -6 -8 | ORCONSISTENCY, SOIL STRUCTURE. e AND NS TRULENTATION
aXx | O MINERALOGY
5 = >S5 wh (N)
g = -2 | e
g well Construction Summary
Total Depth = 20’
Screen = 10-20°
N T Sand Pack = 8-21
Bentonite = 5-8’
Grout Seal = 0-5°
- o Flush Mount
3
0-0.9" SILTY SAND (SM). dark vellow. T
brown {I0YR4/2) to moderate brown
(5YR3/4), ary, soft; medium quartz sands
E 1 1.9° 3-3-4-4 with 25% silt. g
(7) 0.9-1.9' SILT (ML), dusky yellowish brown
(10YR2/2), dry, soft; elastic, clay = 10%.
0 8 i .
8
POORLY GRADED SAND (SP), medium light 7
gray (NB), wet, loose; medium, rounded,
quartz sand. Top of sample is moderate
~ 2 1.0’ 2‘5“"05)'5 yellow (5Y7/6). 4
00 10 - _
13
POORLY GRADED SAND (SP), same as 7] Cuttings at surface very runny, and most~
above, but fine to medium sand with trace of sample lost when puliing out of
; gravel. borehole. Rod sank 2" from 13-15°
- 3 0.5 [T Of(fff'/“ 4 without weight of hammer. N
15
| 71} — -
18
POORLY GRADED SAND (SP), same as 7 =
above in samples 2 and 3.
o] 3-7-1-13 ‘l
= 4 i
e (18)
20




PROJECT NUMBER BORING NUMBER
MAE20368.M0.11 2C-MWIS SHEET 1 oF i

SOIL BORING LOG

LOCATIONNorth side of Bidg. 520

PROJECT _OCEANA CMS

ELEVATION DRILLING CONTRACTOR Fock-Ray Driliing, Inc.
DRILLING METHOD AND EQUIPMENT Mobile B-37 Rig with 6" HSA
WATER LEVELS START 2-28-94 FINISH 2-28-94 LOBGER 0-Braccia
- SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
St PENE_'_TEFISATTION
-t >
) 2 o« RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
Eg s |35 | w MOISTURE CONTENT, RELATIVE GENSITY EER LI Po i an e ING RATE
Bk | © | 22| B= | &*-¢-e | O CONSHIENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
ga = >5 | wh (N)
=3 —_—= [
K. Well Construction Summary
Total Depth = 20°
Screen = 10-20°
E n Sand Pack = B-20'
Bentonite = 6-8'
Grout Seal = 0-6"
e - Flush Mount
3
0-0.3" SILT (ML), grayish brown (5YR3/2), T
dry, firm: trace sand ana organic.
0.3-0.7" SILT with SAND (ML), dark
- ! 1.0° o yellowish brown (10YR4/2), dry, firm: fine 5
(8) to medium sand = 10%, irrequiarly shaped
5 mottles throughout , light brown (5YR5/6).
&0 —
8
POORLY GRADED SAND (SP), medium dark i
gray (N4), wet, loose; medum,
well-rounged, quartz sand with <5% silt.
4 ) 1.4 J=2-2=2 o
(4)
1
0o 2 -
13
WELL GRADED SAND (SW)., medium light | Foam on outside of spoon.
gray (NB), wet, loose; fine to coarse
quartz sand with trace feldspars,
. 3 1.8' 4-7“-25}—5 well-rounded. Trace gravel. -
15
B0 —_
18
WELL GRADED SAND (SW), same as above, 7
but silt <5%, same color.
- : B-8-17-18 -
4 1.6 (25)
20




PROJECT NUMBER BORING NUMBER
s MAE20368.M0.11 2C-MWiB SHEET ! OF |

SOIL BORING LOG

PROJECT _OCEANA CMS LOCATION_In front of Bidg.423
ELEVATION DRILLING CONTRACTOR _Bock-Ray Driliing, Inc.
DRILLING METHOD AND EQUIPMENT ATY Rig with 67 1D HSA
‘WATER LEVELS START 2-25-94 FINISH 2-25-94 LOB8ER D.Braccia
= SAMPLE FESJEA’H?:'PI%N SOIL DESCRIPTION COMMENTS
w
Se . TEST
= (=] RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
88| 2 |2 | & MOISTURE CONTENT, RELATIVE DENSITY e OF CASING, DRILLING RATE
= | = iz OR CONSISTENCY, SOIL STRUCTURE DRILLING FLUID LOSS
l—s w Eg 8: 8 -?;0—8' MINERALOGY ¥ g TESTS AND INSTRUMENTATION
Gz | = |23 | 8E
LY Well Construction Summary
Total Depth = 20°
Screen = 10-20°
e -1 Sand Pack = 8-21'
Bentonite = 5-8°
Grout Seal = 0-5'
. = Flush Mount
3
SILT with SAND and CLAY (ML), dark =
yellow. brown (10YR4/2), moist. soft: fine
to medium sand <10%, clay = 30%, threads
. 1 2.0 2"3('5’5 thin. _
&0 2 -
8
POORLY GRADED SAND with SILT (SP-SM), .
medium dark gray (N4), wet, loose; fine,
weli-rounded quartz sand with 20% silt,
- 2 1.0’ ""T(:é;? trace mica. 4
no 2 =)
13
WELL GRADED SAND (SW), medium light 7
gray (NB), wet, loose: fine to coarse
quartz sand with trace feldspar and
- 3 i 3“(‘32,‘2 gravel, moderately rounded. <
|
50 2 =
L]
18
POORLY GRADED SAND (SP), medium gray 7
(N5S) to medium light gray (N6), wet, loose;
fine to medium sand, with fewer coarse
- 4 1.8 3'4('9'-)5‘3 grains than above. -
20

- ——




PROJECT NUMBER BORINS NUMBER

MAE20368.M0.11 2C-MWI7 SHEET | OF i

SOIL BORING LOG

PROJECT _OCEANA CMS LOCATION_ID parking lot. Bldg 520
ELEVATION DRILLING CONTRACTOR _Rock—Ray Driling, Inc.
DRILLING METHOD AND EQUIPMENT Mobie B-37 Rig with 6" HSA
WATER LEVELS START 3-1-84 FINISH 3-3-84 LOBBER D.Braccia
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
EE PENETRATION
== > -]
= = o« RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
I EE R ST TN SOl ST GRS | aluimig it fecd T KT
@ | & *_g* -8 . '
1 we o 8* -8 N) 8 MINERALOGY TESTS AND INSTRUMENTATION
= > u‘u {
= —Z | &%
K Well Construction Summary
Total Depth = 20°
Screen = 10-20°
3] . E Sand Pack = B-20"
Bentonite = 6-8'
Grout Seal = 0-8'
= - Flush Mount
3
ELASTIC SILT (MH), dusky brown =
(SYR2/2), moist, soft; clay:silt is 50:50.
Sample threads thin, no sand except some
. 1 1.0 3-2-2-2 medium sand at top of spoon that was fill o
(4) under asphalt.
&0 3 .
8
SILTY SAND (SM), medum dark gray (N4), 5
wel, very soft. fine to medium sand =
65-70% ana silt = 30-35%, sticky.
- 2 1.0' NT. of Ham./24 _
0o 2 _
13
POORLY GRADED SAND (SP), medium light =
gray (NB), wet, loose; fine to medium
Quartz sand with trace coarse grains and
- 3 1.7 WT-5-5-7 trace gravel. el
(10)
50 > -
18
POORLY GRADED SAND (SP), same as 71 1 ppmin auger
gbove but with a greater coarse sand
content of 5-10%.
4 4 13" 3-2-4-2 i
(8)
20




—_— —ee
PROJECT NUMBER BORING NUMBER
MAE20368.M0.11 2C-MWI18

SHEET 1 __OF 1
SOIL BORING LOG l
PROJECT _OCEANA CMS LOCATION_BEhind Blag 403
ELEVATION DRILLING CONTRACTOR _Rock-Ray Drilling, Inc.
DRILLING METHOD AND EQUIPMENT _Mobie B-37 Rig with 6" HSA
WATER LEVELS START 3-8-94 FINISH 3-8-84 LOGBER _S-Brand
P SAMPLE STANDARD SOIL DESCRIPTION COMMENTS I
t_ird PENETRATION
= =] = RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
gg AR MOISTURE CONTENT, RELATIVE OENSITY DRILLING FLUID oS - RATE
E wo| w8 ] e-grops | DR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION [
= >SS | wi (N)
—1 —F C_..__,
— D Well Construction Summary
Total Depth = 18°
Screen = g-18' _I
= 71 Sand Pack = 6-19°
Bentonite = 4-6'
Grout Seal = 0-6'
A - Flush Mount l
3 :
SANDY CLAY (CL), brownish gray (5YR4/1)
with dark yeliowish orange (10YR6/8)
mottling at base; fine, auartz sand, some
- 1 1.4’ 5'5(?27)‘3 sections sandier than others. 4 _I
&0 2 — -I
4 o "
8
POORLY GRADED SAND (SP), olive gray 7 3
(8Y4/1), wet, very loose, well- sorted, I
subrounded, fine quartz sand.
- 2 1.2 3-2-1-3 - :
(3)
o 10 _ 4
13
POORLY GRADED SAND (SP), same as 7
above.
§ WT-3-2-4 )
3 | o8 o -‘
15 L
B0 = o
i
" |
POORLY GRADED SAND (SP), same as K -
above, some clay rip-up clasts elongated
A N horizontal direction.
- 4 1.5 (10) =
20




FAMEET Secn BORING NUMBER
- s 20N SHEET 1| OF 1

iSasr
o}

SOIL BORING LOG

LOCATIONSite 2C Buiiding 500

PROJECT _OCEANA CMS

ELEVATION DRILLING CONTRACTOR fock-Ray Driling Inc.
DRILLING METHOD AND EQUIPMENT _Hollow-stem Auger Acker AD-2 rig
WATER LEVELS START 5-9-94 FINISH 5-9-94 LOBGER M. Clasen
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
EL PENE TRATION
Sk
Buw| = [2_|Z RERILYE | o e e P LOA, DEPTH OF CASING, DRILLING RATE
- 9 = = 5 w MOISTURE CONTENT, RELATIVE DENSITY DRILLING FLUID LOSS
W |WwP| 3| 6 -6 -6" | ORCONSISTENCY. SOIL STRUCTURE, TESTS AND INSTRUMENTATION
§§ z [Z2 |2k N) MINERALOGY
4 Well Construction Summary
Total Depth = 20°
Screen = 9-19'
= 1 Sand Pack = 7-20°
Bentonite = 5-7°
Grout Seal = 0-5"
o = Flush Mount
3
3-4.5 SILTY SAND (SM), medwm gray N-5, ]
medium to coarse quartz. wet. 4.5-5
CLAYEY SILT (MC) meawm gray N-5, stiff,
- s-1 | 15 4‘5(;!?‘7 plastic. -
&0 3 -
B
SAND (SP). meawum gray, N-5, medwum E
quartz, subrounded. trace silt, trace black
. | 9-19-18-20 sl wel
T SR N AT i
0o 2 S
13
SAND (SP), medwm gray N-5, medium 7
quartz, subrounded, trace coarse. trace
) A=B~B=4 black mineral, wet
i = | =2 (12) 1
1
50 2 ~
18
SAND (SP), meaqum gray N-5, medium i
Quartz, subrounged, mogerate sorted.
lrace bDlack mineral, wet
. 5-4 2.0 WT of roas _
20




| PROJECT NUMBER BORING NUMBER
e MAE20368.M0.13 2C-MW20 SHEET 1 oF
S———

SOIL BORING LOG

PROJECT OCEANA CMS LOCATION Site 2C Building 513
ELEVATION DRILLING CONTRACTOR _Rock-Ray Driliing, Inc.
DRILLING METHOD AND EQUIPMENT _Hollow-stem Auger Acker AD-2 rig
WATER LEVELS START 5-10-94 FINISH S5-10-54 LOBSER M. Clasen
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
EL PENETRSATION
d-
= = x RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
IHEIE CREMEISTENCT Sl SHRUG RS | B ellipees U
o " R R
I~ w wo 8: 6" -8"-8 MINERALOGY TESTS AND INSTRUMENTATION
E = >3 | Wy (N)
— — [ 13
Y Well Construction Summary
Total Depth = 20°
Screen = 10-20"
. il Sand Pack = 7-20"
. Bentonite = 5-7°
Grout Seal = 0-5°
- - Flush Mount
3
3-4.5" SAND (SP), light brown, medium to 7
coarse quartz, trace silt. 4.5-5" CLAYEY
SILT (SM), gray, soft, plastic, trace fine
- s-1 | 15 3-2-2-2 sand, damp. =
(4)
&0 - —
8
8.9° CLAYEY SILT (SM), gray, soft, 7
piastic, trace fine sand, damp. 8-10°
SAND (SP), dark yellowish orange
R s-2 | 2.0° 4-7-9-8 I0YRB/6, medium quartz, subrounded, well 4
(16) sorted. damp, bottom 2" gray.
0o | _
13
SAND (SP), medium gray N-5, medium =
quartz, subrounded, moderate well sorted,
_ . - 10-10-8-10 trace phosphorite, wet, runny. ]
(19)
w0 2 ~
18
NO RECOVERY, drilled like wet runny sand N
as above.
- e . 10-12—-15-15 -
S-4 0.0 (27
20




PROJECT NUMBER BORING NUMBER
T MAE20368.M0.11 2D-MW4 5 __ET . OF 1
— SOIL BORING LOG
PROJECT _OCEANA RFI PHASE II LOCATION Near Line Shack 125
ELEVATION DRILLING CONTRACTOR Rock—Rav Driling, Inc.
DRILLING METHOD AND EGUIPMENT _Mobile B-37 Rig with 6" HSA
WATER LEVELS START 2-21-94 FINISH 2-21-94 LOBSER S.Brown
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
F 3 PENET‘I'ERSATTIDN
S=
= 2 = RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
By | 2 2|3 MOISTURE CONTENT, RELATIVE DENSITY B b L ioh T hEtILLING RATE
Ew | & |wd|3 6 -6*-g* | OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
& = oex | OF (N) MINERALOGY
=1 Z | =2 | ¥u
[~ Well Construction Summary
Total Depth = 20°
Screen = 8-20°
7] N Sand Pack = 2.7-20'
Bentonite = 1-2.7°
Grout = 0~-1'
= o Flush Mount
3
0~-0.6' FILL 7
0.6-1.2" SILTY SAND (SM), olive gray
(5Y3/2), dry, medum density, medium
3 1 1.9’ 12-14-14-14 sand. |
(28) 1.2-1.9' POORLY GRADED SAND (SP), olive
gray (5Y3/2), moist, medium density,
&0 5 medwm sand, like above but with very little  _|
silt.
B8
0-0.5' same as bottom of S!I. N
0.5-1.5", LEAN CLAY/SILT (CL/ML),
> yellowish gray (5Y7/2) to brownish gray
e 2 2.0 3-3-8-15 {5Y4/1) to dark yellowish orange .
(12) (10YRB/6), maist, firm.
1.5-2.0° same as bottom of St
oo 2 e
13
Same as bottom of S2, but clam shell il
fragments, with some very fine gravel.
N . 4-3-3-5 .
3 2.0 6)
€0 ~
4 <)
18
Same as S3, but no shells, cleaner, =
well-sorted, medum beach sand.
o . 5-5-6-8 .
4 20 (m
20




PROJECT NUMBER BORING NUMBER
oot MAE20368.M0.11 2D-MW5S b 4 ok o
P

SOIL BORING LOG

PROJECT OCEANA RFI Phase II . LocaTIon Near Line Shack 125
ELEVATION DRILLING CONTRACTOR _Rock-Ray Drilling, Inc.
DRILLING METHOD AND EQUIPMENT _Mobile B-37 Rig with 6" HSA
WATER LEVELS START 2-22-94 FINISH 2-22-94 LOBSER ALloyd
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
EL PENETRATION
= =] = RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
ﬁg S (3|9 MOISTURE CONTENT, RELATIVE DENSITY DL LI oo DRILLING AATE
o wa | ©_ | g -8 -8 OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
- o= o MINERALOGY
= | [ =—]
I FILL. Construction fill under asphalt
consisting of sand—-gravel-silt. J
3 |
0-0.3 SILT with SAND (SW-SM), olive gray 7| Well Construction Summary )
(SY4/1), moist, soft; some gravel, possibly Total Depth = 20°
fill. Screen = 10-20' J
. 1 1.4 4-2-3-4 0.3-0.6 POORLY GRADED SAND (SP), 4 Sand Pack = 5-20'
(5) yellowish gray (5Y7/2), moist, soft; Bentonite = 2-5'
medium, quartz sand. Grout Seal = 0-2'
&0 5 0.6-1.4 SANDY SILT (SM), olive gray _| Flush Mount
(SY4/1), moist to wet, soft, slightly ‘I
mottiea.
B
POORLY GRADED SAND (SP), dusky yellow g
(5Y8/1) and medium light gray (NB), wet,
soft to medium density; medium, quartz
- 2 1.6 4‘7;"53)‘" sand with trace silt and opaques. o
0w ——° _
13
POORLY GRADED SAND (SP), same as o
aggve In spoon #2 except all medium gray
- 3 1.9 WT./18"-5 : k =
(==)
15
| T —
18
POORLY GRADED SAND (SP), same as 7
ao%v% except there is a 1" thick silt layer
i 5 | 13 |wrseess | HH- ]
20




PROJECT NUMBER BORING NUMBER
MAE20368.M0.11 2E-MW4 SHEET 1| OF |

SOIL BORING LOG

PROJECT _OCEANA RFI PHASE 1I LOCATION_Behind Line Shack 108
ELEVATION DRILLING CONTRACTOR Reck-Ray Driling, Inc.
DRILLING METHOD AND EQUIPMENT Mobile B 37 Rig with 67 HSA
WATER LEVELS STANT 2-22-94 FINISH 2-22-94 LOBSER S.Brown
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
B PENETRATION
-‘—
2 |e |=z RESULTS | SOIL NAME, USCS GROUP SYMBOL, COLOR,
Bwl 2 |2: (& MOISTURE CONTENT, RELATIVE DENSITY DETTH OF CASING. DRILLING RATE
Ex | = 413 CONSISTENCY, SOIL STRUCTURE DRILLING FLUID LOSS
E w |wo|3_ | e-e-e | OR § S . TESTS AND INSTRUMENTATION
E = &% ﬁv— (N) MINERALOGY
=z w
[=] - —Z ==
K Well Construction Summary

Total Depth = 20°
Screen = 4,5-19.5°
- . Sand Pack = 2-20'
= Bentonite = 1-2°
Flush Mount

FILL, loose, med-coarse beach sand with Cutting to 28 ppm OVM

strong fuel odor

0-1.4" SILT w/ SAND (ML), olive gray

o 1 14" 2-2-3-3 (5Y3/2), slightly moist, soft to firm; wood -
(5) fragments, very fine sand, slight to no fuel

odor. Driller notes few inches of sand fill

5 under asphalt.

POORLY-GRADED SAND (SP), greenish Borehole = 1.1 ppm, Cuttings to 57 ppm
gray (5GY6/1), moist to wet, loose; well

rounded, fine to medium sand, fuel odor, 17

- 2 1.5° 4-4-5-7 ppm in spoon. .
(9) s
1
0o g a
13
POORLY-GRADED SAND (SP), light olive &
gray (5Y8/1), wet, very loose; medium
beach sand, fuel odor and sheen.
- 3 2.0’ 2-1-2-3 -
(3)
15
| 11 —
18
Same as above in SS3. o
. 1-3-2-10
=) 4 -
2.0 (5)

20




PROJECT NUMBER BORING NUMBER
# MAE20368.M0.11 2E-MHW5 SHEET 1 OF i

A SOIL BORING LOG
PROJECT OCEANA RFI PHASE 11 LOCATION Between Bldgs 109 and 110
ELEVATION DRILLING CONTRACTOR Rock-Ray Orilling, Inc.
DRILLING METHOD AND EQUIPMENT ATV Rig with 67 ID HSA
WATER LEVELS START 222394 FINISH 2-23-94 LOGSER D.Braccia
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
B PENETERSAI_TIDN
= >
By | 3|2 |F | Resiirs | son e uecsorow emeol coon | oepri or casine, i AaTe
L9 "
T | = [ Sw | > g -6"—g* | OR CONSISTENCY, SOIL STRUCTURE, TR B OsS TaTION
EE £ | €z | S N MINERALOGY
X = —-Z | ek
=10 Well Construction Summary
L0’ 0-1.0" Concrete, cored by Holes, Inc. Total Depth = 20°
1 Screen = 4-19'
s Sand Pack = 2-20°
Bentonite = 1-2'
Flush Mount
|
3
0-0.4" FILL, dark yellowish orange &
(I0YR6/6), moi“* loose; med. sand.
0.4-1.5"SILT » n SAND (ML), dusky brown
~ 1 1.5 1-1-2-3 (5YR2/2), moist, sott: fine to very fine ]
(3) sand is <3% to trace.
&0 S =
8
0-0.8" POORLY GRADED SAND with SILT &
(SfP~SM], mggt brown (5YR3/4), wet, very
t; silt = ith 1em. cl lls, f
_ 5 g WT/12"-6-5 :gnc-m with 1 cm. clay palls, fine |
(==} 0.8-1.8' POORLY GRADED SAND with SILT
(SP-SM), medium gray (N5), wet, ioose:;
00 10 fine to med. quartz sand with <10% silt. |
Noliceably cleaner sand than top of
spoon.
13
POORLY GRADED SAND with SILT (SP-SM), ]
same as above in bottom of 552 except
| : e W58 less silt and trace gravel. 3
(==)
1
w0 2 -
18
WELL GRADED SAND (SW). medium light =
gray (NB), wet, loose; quartz sand ranges
! from very fine to coarse with trace
N 4 1.8' 2‘2('5?'5 gravel. Trace biotite and feldspar. £
20




—e i
PROJECT NUMBER BORING NUMBER
MAE20388.M0.11 2E-MW6 SHEET | OF !

SOIL BORING LOG

PROJECT _OCEANA RFT PHASE II LOCATION_Beside Building 110
ELEVATION DRILLING CONTRACTOR Bock-Ray Drilling, Inc.
DRILLING METHOD AND EQUIPMENT ATV Rig with € 10 HOA
WATER LEVELS START 2-22-94 FINJSH 2-23-94 LoeseR D.Braccia
- SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
EC PENI—;r?SATTmN
= =] = RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
E§ s |3 |y MOISTURE CONTENT, RELATIVE DENSITY B D Do, DRILLING ATE
E i lwe B | or-e-e | (0CONSITENCY, SOIL STRUBTURE. TESTS AND INSTRUMENTATION
[=] — —= A
I Well Construction Summary
Total Depth = 20°
Screen = 4-19°
7 = Sand Pack = 2-20°
Bentonite = 1-2°
Fiush Mount
3
SILT with SAND (ML), dusky yellowish |
brown (10YR2/2), dry, very soft; fine sand
= I5%, bottom of spoon is wet, slight odor
. 1 15 2<1=1=1 and black stains. -
(2)
& ——> o]
8
0=0.8" (ML) same as above except olive T
gray (5Y4/1), moist.
0.6-1.2' POORLY GRADED SAND with SILT
4 2 12t 1-1-5-5 (SP-SM), olive gray (5Y4/1), wet, soft -
(6) consistency; very fine to fine quariz sand,
i trace mica.
0.0 -
= -
13
0-0.9" SILTY SAND (SM), olive gray 7
(5Y4/1), wel, very soft; siit=40%, very fine
= to fine sang=60%.
- 3 |3 Wt/18"-5 0.9-1.3' POORLY GRADED SAND (SP), clive -
=) gray (5Y4/1), wet, loose; medium to coarse
- sand with trace gravel.
%0 —
18
POORLY GRADED SAND (SP), same as N
above except sampie grades into finer
sand at bottom. Bottom sand is medium
- 4 1.4 H-WT_(E)‘:”'S gray (NS), wet and loose. -
20




[PROJECT NUMBER BORING NUMBER

MAE20368.M0.1 2E-MW7
Fr SHEET | OF 1
CHM HILL SHEE 2
[

SOIL BORING LOG

PROJECT _OCEANA RFI Phase II LOCATIONNW of Bidg 23
ELEVATION DRILLING CONTRACTOR Fock—Ray Drilling, Inc.
DRILLING METHOD AND EQUIPMENT ATY Rig with 67 ID HSA
WATER LEVELS START 3-12-94 FINisH 3-12-94 LOGBER _S-Brand
SAMPLE STANDAR SOIL DESCRIPTION COMMENTS
§|: NETFCSATTION
= =] x RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
S | 2= | MOISTURE CONTENT, RELATIVE DENSITY OEPTH OF CASING, DRILLING RATE
“' & | o8 | 3_ | g -e'—e* | OR CONSISTENCY, SOIL STRUCTURE, e B e AT i0N
§g e | £ | o iN) MINERALOGY
=z Wiy,
= -z | £
LY Well Construction Summary
Total Depth = 18’
Screen = 3-8’
7 I Sand Pack = 2-18’
Bentonite = 1-2"
Fiush Mount
3
FILL, sand and clay layers, pale yellowish 7 1 ppm in auger
brown (10YRB/2) and brownish black
5-2-3-3 (5YR2/1), moist, soft; med, subrounded to
- | 2.0 Te—3T subangular, quartz sand. Clay layers are - ;
(s) 0.05" thick with roots and wood frags. 40 pom in spoon
& > =
8
SAND with SANDY CLAY and CLAY T
LAMINAE, color grades from dark yeliow.
orange (10YRB/6) to intermediate gra.
2 1.0° 1-4-3-5 (N4), saturated, soft; med. quartz sand. -
T (7) subrounded to subanqular, moderately
i sorted. Clayey laminae are 0.05" thick.
0.0 —
13
SANDY CLAY to CLAYEY SAND, brownish &
gray (5YR4/1) to medium gray (N5), wet,
soft, SANDY CLAY is massive, sharp lower
4 3 i 3-1-1-1 contact is between the SANDY CLAY and =
(2) CLAYEY SAND, predominates (1.5'of
spoon), sand: clay is B:2. Fine, quartz
%0 15 sand, subrounded to subangular soft,
almost liquid -
18
POORLY GRADED SAND (SP), light olive i
gray (5YB/1), wet, loose; fine, quartz sand.
subrounded to suban ular, well-sorted,
- 4 2.0° 3-5-7-11 clean sand. -
(12)
20




PROJECT NUMBER BORING NUMBER
MAE20368.M0.11 2E-MWB SHEET | F o

SOIL BORING LOG

PROJECT _OCEANA RFI Phase 11 LOCATION_ID_front of Bldg 109
ELEVATION DRILLING CONTRACTOR _Rock—Ray Drilling, Inc.
DRILLING METHOD AND EQUIPMENT _Mobile B-37 Rig with 8" HSA
WATER LEVELS START 3-7-34 FINISH 3-7-94 LOBBER _S-Brand
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
gL PENETERSATTIDN
poer
= (=] x RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
Eg E EE' g - MOISTURE CONTENT, RELATIVE DENSITY EE;JSN(EFF[E_AUSIIIJN&)ggILLING RATE
= & wa | S_ 8" -8° —8° SII!NE%NSIOEI(ENCY. SOIL STRUCTURE, TESTS AND INSTRUMENTATION
>S5 | wh (N) AL
E = —-Z | €t
Well Construction Summary
Total Depth = 20’
Screen = 3-18°
N 9 Sand Pack = 2-20°
- Bentonite = 1-2°
Flush Mount
3
0-0.8" SILTY CLAYEY SAND (SM), olive il
gray (5YR4/1), moist. medium grained,
WELL GRADED QUARTZ SAND, some brown
- 1 1.8' 1-2-3-3 staining on bottom 0.1 -
(5) 0.6-1.3" POORLY GRADED SAND (5P),
moderate yellowish brown (I0YR4/5), wet,
&0 5 subrounded to subangular, medium quartz _
sand, some brown staining on bottom of
spoon.
1.3-1.8" CLAY (CL). brownish gray
~ (5YR4/1), wood fragment in top 0.1 -
B
POORLY GRADED SAND (SP), light brownish
gray (5YRS/1), wet, very soft; subrounded
10 subangular, fine quartz sand, some fuel
1 2 2.0 3-3-5-6 odor. o
(8)
1
0o 2 —~
13
POORLY GRADED SAND (SP), same as E
above except slightly clayey in sections,
some fuel odor in borehole.
n 3 2.0 WT—N{T-U)@T—S .
!
50 5 -
18
POORLY GRADED SAND (SP), light brownish ]
gray (5Y6/1), wet: fine to medium quartz
sand, subrounded to subangular,
. 4 - 2'2(‘5‘14 moderately sorted. -
20




PROJECT NUMBER
| MAE20368 MO 11

BORING NUMBER
2E-MW9

SHEET 1 __OF

SOIL BORING LOG

PROJECT _OCEANA RFI Phase II

ELEVATION 20.74 ft.

LOCATION Near SWMU 18

DRILLING CONTRACTOR Rock-Ray Drilling, Inc.

DRILLING METHOD AND EQUIPMENT Mobile B-37, HSA 6 1/4" 1D

WATER LEVELS START S-21-94 FINISH 52! ~94 LOGBER - Braccia
SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
PENEIJI’ERSAI_TION
" & > SOIL NAME, USCS GROUP SYMBOL, COLOR,
i w = e & RESULTS MOISTURE CONTENT, RELATIVE DENSITY DEPTH OF CASING, DRILLING RATE
< = w > G DRILLING FLUID LOSS
wi wo 8 8" -8"-8 OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
5 z [Z2]| @ N MINERALOGY
G0 Z Well Construction Summary
Total Depth = 18.5'
a Screen = 3.5-18.5'
Sand Pack = 2-18.5
Bentonite = 0.5-2
= Grout = 0-0.5
Flush mount
3
SILTY SAND (SM), dark yellowish brown
(I0YR4/2), dry, firm. Fine quartz sand =
i ss-1] o2 2—2(—2)—2 70%, Silt = 30%. Poor recovery.
: 4
&0 5
8
0-1.3° FAT CLAY (CH), medium bluish gray
(5B5/1), wet, stiff. Grades into a sand
4 ss-2| 2.0 6-5-4-4 below. |3 —2.0"' WELL-GRADED SAND WITH
’ (9) SILT (SW), medium light gray (N5) loose,
10 wet, very fine to med. quartz sand.
0.0
13
WELL-GRADED SAND WITH SILT (SW-SM),
medium light gray (NB) to medium gray
=) ss-3| o7 2-3-4-7 (NS), loose, wet. Very fine to med
) (7 quartz sand w/ 5% coarse. Moderately
5 coarse.
| 4]
18
WELL-GRADED SAND (SW), Same as S5-3,
but slightly greater percentage of coarse
< 55-4 1.7 3-5(—31-8 quartz sand (15%).
’ 9
200 29




" PROJECT NUMBER BORING NUMBER
CHM HILL LMAE20368 MO 1 2E-MWIQ SHEET 1| OF 1

SOIL BORING LOG

PROJECT _OCEANA RFI Phase II LOCATION_SOouth side of Air Ops building in grass
ELEVATION 20.74 ft. DRILLING CONTRACTOR _Bock-Ray Drilling, Inc.
DRILLING METHOD AND EQUIPMENT Mobile B-37 with 8 5/8" HSA
WATER LEVELS START 8-22-94 FINISH 2-22-94 LOGBER 0. Braccia
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
EL PENET'[ERSATTION
e o > SOIL NAME, USCS GROUP SYMBOL, COLOR,
B 8 2 (2| & RESULTS | MOISTURE CONTENT, RELATIVE DENSITY gs::l_";r?; ;iﬁ;“fagsm""m RATE
w wa 3 8" -8°"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
5 z |Z3| @ (N) MINERALOGY
(1] Well Construction Summary
Total Depth = 20"
_ Screen = 5-20'
| SandPack = 3-20'
Bentonite = 1-3'
Grout = 0-1
o . Flush mount
3
SILT WITH TRACE SAND (ML), dusky =}
yellow brown (10 YR 2/2), moist, soft, fine
sand <5%, trace clayey material.
- ss-1| 12 3-2-2-3 -
(4)
&0 2 -
8
0-0.7' SILTY SAND (SM), light gray (N7) 7
with brownish gray (5 YR 4/1) streaks and
. i e 1" balls, wet, soft. Silt = 35%, sand = B5%,
- S5-2| 13 (8) but in balls ratio is silt = 70%, sand = 30%. =1
0.7'-1.3° POORLY-GRADED SAND WITH
10 SILT (SP-SM), light gray (N7), wet, soft.
0.0 Silt = 10% fine to very fine quartz sand. )
13
POORLY—-GRADED SAND WITH SILT T
(SP-SM), medium dark gray (N4), wet,
, =1=1-2 soft. Fine to very fine quartz sand. Silt
- 553 1.7 2) content is 20¥% more than above. ~
B0 |2 _
18
WELL-GRADED SAND (SW), light gray .
(N7), wet, medium desity. Very fine to
coarse quartz sand. Moderately rounded,
- Ss-4| 14" | 5-6-12-14 trace gravel. -
(18)
200 ——29 ~




PROJECT NUMBER
MAE20368.M0.11

BORING NUMBER
2E-MW11

S

EET 1 OF 1

SOIL BORING LOG

PROJECT _CCEANA RFI Phase II

ELEVATION 2154 ft.

LOCATION West of Hanger 23

DRILLING CONTRACTOR _Rock-Ray Drilling, Inc.

DRILLING METHOD AND EQUIPMENT _Mobile B-37 With 6" ID HSA

START 9-26-94

FINISH g-26-94

LOGGER B Doucette

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

DEPTH OF CASING, DRILLING RATE

DRILLING FLUID LOSS
TESTS AND INSTRUMENTATION

WATER LEVELS
= SAMPLE STANDARD
L PENETRATION
3= = TEST
By | 2 [2.| & RESULTS
Z=| 2 |SE| 2 [ on e
E% gz g | TWN°
= [ xc
00
3
- s ' 2-2-2-3
ss-1| 1.0 .
60 5
8
o = 1 2-2-5-7
S55=2:] 20 7
00 10
13
- ss-3| 1.4 2-4-2-3
(6)
50 15
18
- 1l + | 10-20-22-25
Ss-4| 2.0 =
200 —|—2°

0-0.2"' POORLY-GRADED SAND (SP),
moderate yellow—brown (10 YR 5/4),
moist,very loose density, grains range from
fine to medium quartz sand, <5% silt.
0.2'-1.0" LEAN CLAY WITH SILT (CL),
brownish—gray (5 YR 4/1), moist, soft to
very soft consistency, highly plastic, <10%
silt.

0-1.1" LEAN CLAY WITH SILT (CL),
brownish—gray (5 YR 4/1), moist, soft to
very soft consistency, highly plastic, <10%
silt. 1.1'-2.0° WELL-GRADED SAND (SW),
medium gray (N5), wet, loose density, well
graded sand, fine—coarse quartz sand.

WELL-GRADED SAND WITH GRAVEL (SW),
medium gray (NS), wet, loose, well graded,
fine to very coarse quartz sand, some
gravel.

WELL-GRADED SAND WITH GRAVEL (SW),
medium gray (N5S), wet, loose, fine to very
coarse quartz sand, some gravel.

Well Construct

ion Summary

Total Depth = 20

Screen = 5-2

o

Sand Pack = 3-20°
Bentonite = -3’

Grout = 0-1'
Flush Mount




= - R
MAE 20368.M0.1! 2E-MWI2
VI FILL SHEET 1 __OF |
SOIL BORING LOG
PROJECT _OCEANA RFI Phase II LOCATION.Cn ramp between Hanger 23 & Building 200
ELEVATION 20.60 ft. DRILLING CONTRACTOR Rock—-Ray Dl’illing_. Inc.
DRILLING METHOD AND EQUIPMENT _Mobile B-37
WATER LEVELS START 22394 FINISH 2_23-94 LOGBER 0. Braccia
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
§:_:' PENETRATION
= = = RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
8| 2 |2 | & MOISTURE CONTENT, RELATIVE DENSITY DEPTH OF CASING, DRILLING RATE
Ex | & | w8 | 3 | e -g -6 | ORCONSISTENCY, SOIL STRUCTURE, PESTS AND INSTRUMENTATION
= o x o MINERALOGY
= >S5 w (N)
—_ —Z 4
00 = Well Construction Summary
Total Depth = 20
Screen = 5-20'
7 T Sand Pack = 3-20° T
Bentonite = 1-3'
Grout = 0-1"
- - Flush mount .
3
0-0.7" SANDY SILT (ML), dark yellowish 1 T
brown (10YR4/2), dry, firm. Medium quartz
sand = 35%. 0.7'-2.0° SANDY SILT (ML),
- ss-1| 2.0° 3-5-6-7 dusky yellowish brown (I0YR2/2) with light E
(m brownish gray (5YR8/1) to medium gray
5 (N5). Mottled throughout ranging in size
&0 from 1" to 3. Irregular, dry, firm. The - =
interbedded sand mottles have 10% silt but
dark yellowish brown is 90% silt.
- - -
8
SILTY SAND (SM), medium light gray (N8), 7 7
wet, soft. Fine to medium quartz sand.
i i ' -1-1-2 - o
55-2 1.0 (2)
0o - =
13
WELL-GRADED SAND WITH SILT (SW-SM), ] Ni
medium dark gray (N4), wet, loose. Fine
. 1-2-4-8 to coarse quartz sand. Moderately well-
=1 55=31 10 rounded. e -
(8)
&0 2 — -
18
WELL-GRADED SAND (SW), medium light 7 7
gray*L ENB).dwel. loose. Fine to coarse
Qquartz sand.
= gss-4| 10 2~2-3-8 .. 4
(5)
200 20 - =




PROJECT NUMBER BORINS NUMBER
MAE20368.M0.1 2E-MW13

SHEET |

OF 1

SOIL BORING LOG

PROJECT OCEANA RFI Phase 11

ELEVATION 20.35 ft.
DRILLING METHOD AND EQUIPMENT Mobile B-37. 6 1/4" 1D HSA

LOCATION 200 feet South of 2E-MW8

DRILLING CONTRACTOR Rock-Ray Driiling'l Inc.

WATER LEVELS START 2-26-94 FINISH 2-26-94 LOBBER R Doucetie
o= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
EL PENETRATION
Bl 2 |2 > | RESULTS | SOIL NAME,USCS GROUP SYMBOL, COLOR
[+ = " . y
=3 | = 25| & HOISTURE CONTENT ELATIVE BEISITY | GRITING i Uto (osS 11> M1
wo o " _g" -g* . .
E% E &g 8 8 ?N) 8 MINERALOGY TESTS AND INSTRUMENTATION
= —_= o
LY Well Construction Summary
Total Depth = 20'
i 4 Screen = 5-20°
Sand Pack = 3-20'
Bentonite = 1-3'
Grout = 0-3'
- - Flush mount
3
0-0.5' WELI=GRADED SAND (SW-SM), 7
moderate yellowish brown (10 YR 5/4),
W moist, loose density, fill, fine to medium
- ss-1| 19 4-3-8 quartz with <25% silt and clay. 0.5'-Lr' -
(9) SILT (ML), grayish black (N2), moist, very
5 soft, black silt with some roots. 1.1-1.8°
60 CLAY (CL), olive gray (5Y 4/1), moist, very |
soft, lean clay, fewer roots, plastic.
8
POORLY-GRADED SAND (SP), medium gray 9
(N5), wet, <10% silt, fine quartz sand.
- L 3 2-4-86-6 =
55-2 1.5 (10)
0o 2 —
13
WELL-GRADED SAND (SW), medium gray 7
(NS), wet, loose, fine to coarse quartz
o 15 2-3-2-3 sand, <5% silt.
' (5) B
%0 15 ]
18
WELL-GRADED SAND WITH GRAVEL (SW), 7
med(ijurtn light grlay (t‘:df). "é?;" medium, fine
sand to gravel quartz, < silt.
= = ' 6-6-8-20 -
SS-4| 2.0 (14)
20




PROJECT NUMBER BORING NUMBER
MAE20368.M0.11 15-MWS SHE_ET 1 OF 1

SOIL BORING LOG

PROJECT _OCEANA RFI Phase II LocATIONSite 15, Background Well
ELEVATION DRILLING CONTRACTOR Bock-Ray Driling, Inc.
DRILLING METHOD AND EQUIPMENT _Acker AD2 Rig with 6" HSA
WATER LEVELS START 3-9-94 FINISH 3-3-94 LOBSER S.Brand
EE SAMPLE " éSFITEA'INEAA'I!RI%N SOIL DESCRIPTION COMMENTS
P TEST
= 2 x RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
Eg s |35 re MOISTURE CONTENT, RELATIVE DENSITY DRILLING FLUTD Loga --ING RATE
= —Z | &%
B
3
0-0.5" SILTY SANDY CLAY (ML-CL), 7| Well Construction Summary
grayish brown (5YR3/2), moist, soft, Total Depth = 18’
friable topsoil. 0.5-0.8' CLAY (CL), dark Screen = 3-18'
= 1 0.8 2-3-3-4 yellowish orange (I0YRB/6), moist, soft, 4 Sand Pack = 2-18"
(8) high plasticity: some mottling, pale Bentonite = 1-2'
yellowish brown (10YRE/2). Grout Seal = 0-1'
&0 5 _| Stick-up
8
POORLY GRADED SAND (SP), light olive 7
g’ray (5Y5/2) with dark yellowish orange
10YR6/6) and medium dark gray (N4),
~ 2 1.5 2-1-3-4 wet; medium-grain, Quartz sand, ]
(4) subrounded to subangular, well-sorted,
i friaple. Gray sand has trace clay clasts.
0.0 —
13
WELL GRADED SAND (SW), light olive gray 7
(5YB8/1), wet, soft; friable, fine to coarse
sand with coarse sand concentrated in
- 3 2.0° 4'4(?39)' 12 several beds, 0
i}
50 5 =l
- o
- -
18 .
i _ 7-9-18-20 -
4 (27)
20




[

—_— —
PROJECT NUMBER BORING NUMBER
MAE20368.M0.11 15-MW6

SHEET 1 OF 1

——

SOIL BORING LOG

PROJECT OCEANA RFI Phase II

ELEVATION
DRILLING METHOD AND EQUIPMENT ATV Rig with 6" ID HSA

LOCATIONS!tE 15

DRILLING CONTRACTOR Rock—Ray Drilling, Inc.

WATER LEVELS START 4-13-94 FINISH 4-13-94 LOBBER S.Brown
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
EL PENETRATION
= =} = RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
EQ S |35 |5 MOISTURE CONTENT, RELATIVE DENSITY BRI Erin D SRILDG RATE
| = |29 |8~ ¢-9-ev | 08 CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
Ea = >5 | wh (N)
— -z [l
Ey Well Construction Summary
Total Depth of Driling = 20°
Screen = 3-18°
- Sand Pack = 2-18"
- Bentonite = 1-2"
Pad fills 1" at center.
= Stick=up = 2.5°
3 :
0-1:LEAN CLAY/SILT (CL/ML), grayish
brown (5YR3/2), soft, moist; 1-1.8". SANDY
SILT (ML), pinkish gray (SYR8/1) to pale
- S| 1.8' 1-2-3-5 yellowish orange (I0YR8/8), soft, moist,
(5) sand is very fine.
&0 5
8
POORLY GRADED SAND (SP), medium light
gray (NB), loose, wet, sand is medium,
slight odor, possibly of fuel.
4 52 1.2 3-5-8-7
(13)
o 12
13
POORLY GRADED SAND (SP), same as S2
but coarser sand, medium to coarse, slight
odor of weathered fuel, OVM reads it as
- S3 2.0° 8-8-10-8 zero.
(18)
1
50 S
18.5
POORLY GRADED SAND (SP), same as S3
- but fuel odor i1s stronger, odor has an
5S4 == 8-10-1 edge of pesticigdes perhaps (?), | ppm OVM
(21) on sand with worst odor.
20




| PROJECT NUMBER BORING NUMBER
MAE20368.M0.11 1S=MW7 SHEET | OF 1

SOIL BORING LOG i

LOCATION Site IS
DRILLING CONTRACTOR Rock—-Ray Orilling, Inc.

PROJECT _OCEANA RF]I Phase II

ELEVATION
DRILLING METHOD AND EQUIPMENT ATV Rig with 6 1D HSA
WATER LEVELS START 4-12-94 FINISH 4-12-94 LOGBER _S-5rown
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS i
B PEN%_E%ATTION
= e = RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
ﬂé S | 2= | MOISTURE CONTENT, RELATIVE DENSITY DBHLING Lo nn CLORILLING RATE
= E w3 g*-g*-g* | OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION [
EE £ | ¥% | S N MINERALOGY
= —-= | s
K4 2nd Drilling Location
Well Construction Summary .
Total Depth = 18" _I
= : 7 Screen = 3-18'
Sand Pack = 2.3-18"
Bentonite = 1-2.3"
- -4 Grout Seal = 0-Y
- Stick-up = 2.5’ j
3 !
0-0.9" LEAN CLAY/SILT (CL/ML). grayish 1 Monitoring: OVM, explosimeter at
brown (5YR3/2), pale yellowish orange background (BG), breathing zone (BZ)
(10YRB/B), pinkish gray (SYR8/1) mottled 7 ppm BH [
- SSt | 120 5-6-5-6 color, firm. moist to wet: 0.9-1.2: POORLY 4 £
(m GRADED SAND (SP), pinkish gray
(SYRB/1), loose, dry to moist, sand is fine
S to medium. -

0-0.6" SILT (ML), same color as clay in
SS1, moist, firm, sand is very fine; 0.6-1.6":
POORLY GRADED SAND (SP), medium light
4-6-5-6 gray (N8), loose, wet, slight odor but g
(m instruments at background.

! ppm BH |

-1 552 1.8

13
POORLY GRADED SAND (SP), same as 1 2 ppmBH '[
bottom of SS2 but has aistinct slight to
moderate fuel odor, 2 ppm OVM on sample
- SS3 1.4 9-10-10-1 of sand in spoon. r
(20) I
1
w0 |2 — -
18 4
POORLY GRADED SAND (SP}, light gray 3 ppm BH
(NB), loose, wet, same as S53 but sand is 2 ppm on spoon
megium to coarse beach sand.
- 554 ‘2' 3_5-6-7 - -
(m I
18 il )




PROJECT NUMBER BORING NUMBER
MAE20368.M0.11 1I5-MW8 SHEET 1 OF 1

SOIL BORING LOG

PROJECT _OCEANA RFI Phase II LOCATION Site 1S
ELEVATION DRILLING CONTRACTOR Rock-Ray Driling. Inc.
DRILLING METHOD AND EQUIPMENT ATV Rig with 6" ID HSA
WATER LEVELS START 4-12-94 FINISH 4-12-94 LOBBER S:Brown
— SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
EL PENETTERSAYTION
Sk
= o = RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
2!; S |2 | & MOISTURE CONTENT, RELATIVE DENSITY BN b s AN RRTE
QE e | £ | o N MINERALOGY
= —Z | g
2nd drilling location
Well Construction Summary
7 - Total Depth = 18’
Screen = 3-18"
Sand Pack = 2-18"
- - Bentonite = 1-2"
Pad fills 1I" at center.
Stick-up = 2.5
3
0-0.6" LEAN CLAY/SILT (CL/ML), grayish
brown (5YR3/2), 0.6-1.4"; LEAN CLAY (CL)
yellowish gray (5Y8/1) with orange mottled
e SSt 18" 2-3-5-7 streaks, both clays moist, soft to firm; -
(8) 1.4-1.8": POORLY GRADED SAND (SP),
yellowish gray (5Y7/2), dry to moist,
&0 5 loose, sand is very fine to fine. -}
8
14 inches of clay/silt at top of spoon. 1 Hole comes up wet at about 6 ft.
0-6": POORLY GRADED SAND (SP), medium
light gray (NB), loose, wet, sand is fine to
e ss2 | 06 3‘4(;3']4-4 medwum; beach sand. 3
00 10 -
13
POORLY GRADED SAND (SP), same as SS2, 7]
wet.
o . 4-5-7-9 o
SS3 0.5 (12)
15
5.0 —
16
POORLY GRADED SAND (SP), same as 7
S53.
i . 7-8-10-10 =
554 1.0 (18)
18 <




PROJECT NUMBER BORING NUMBER
pory MAE2036R M0 1) 15-MKQ SHEET 1 OF 1

CHM HILL
SOIL BORING LOG
PROJECT _OCEANA RFI Phase II LOCATIONSite 15
ELEVATION DRILLING CONTRACTOR .Rock-Ray Driling, Inc.
DRILLING METHOD AND EQUIPMENT ATV Rig with 67 10 HSA
WATER LEVELS START _3-10-94 FINISH 3-!-54 LOBSER S.Branc
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
EL PENETRATION
== > > SOIL NAME, USCS GROUP SYMBOL, COLOR,
8 B £ |2 |5 RESULTS | MOISTURE CONTENT, RELATIVE DENSITY gﬁm_"l':; Fi‘l‘,sl;"féggnu“s RATE
3 & |w@|8_| e -6"-6" | ORCONSISTENCY, SOIL STRUCTURE, e T AN ARETRENENTATION
E s z [Z3|wk (N) MINERALOGY
IEJ Well Construction Summary
Total Depth = 18°
Screen = 3-18°
g g Sand Pack = 2-1B8.5'
- Bentonite = |-2'
Grout Seal = 0-V'
| - Stick-up
3
0-0.7" SANDY CLAYEY SILT (ML-CL), dark =
yellowish brown (10YR4/2), moist, soft,
- organic material and organisms.
g 1 15" | 5-6-7-50/1 07215 POORLY GRADED SAND (SP), -
(13) moderate yellowish brown, wet, soft; fine
to medium quartz sand, subrounded to
&0 5 subangular, clay clasts. il
8
0-1.0" CLAY (CL), gark yeliowish brown 71 5 opmin auger
(10YR4/2), wet, soft. 100 ppm in auger, 3-4 ppm BZ
1.0-1.5" POORLY GRADED SAND (SP), olive Had to upgrade to Level "C", strong
. 2 15 5=5-7-8 gray (5Y4/1), wet; subrounded to 4 pesticide smell.
(12) subangular, medium quartz sand with some
i6 clay clasts.
0o -
13
WELL GRADED SAND (SW), light olive gray 7 100 ppm in auger
(5Y8/1), wet, soft; fine to very coarse
quartz sand, subrounded to subanguiar,
4 3 2.0° 5-5-5-7 mogerately sorted, clean w/ some rock -
(10) frags, some granule sized clasts
i concentrated in several 0.5" thick beds.
‘n —
18
WELL GRADED SAND (SW), light olive gray 1 Negative Vinyl Chloride, Benzene as
(5YB/1), wet, soft; fine to very coarse read on drueger tubes. 50-100 ppm in
quartz sana same as above with one 2-4 auger
. 4 == i 7_7(769)—12 - mm iaminae of clay in ea. of 3 fine zones. -
20




PROJECT NUMBER BORINS NUMBER
% MAE20368.M0.11 15-MW10 HEET | OF |
A— SOIL BORING LOG
PROJECT OCEANA RFI Phase 11 LOCATION Site 15
ELEVATION DRILLING CONTRACTOR _Rock—Ray Driling, Inc.
DRILLING METHOD AND EQUIPMENT ATV Rig with 6" 1D HSA
WATER LEVELS START 2-13-94 FINISH 4-13-94 LOBBER _S:.Brown
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
EL PENETTE%.grnou
= Q 4 RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
By 2 15| SRERETANILIEIG IR | BRlE T Tecs e e
o " _R A . .
EE 2| B2 | 8= | 9, | RINERatooy TESTS AND INSTRUMENTATION
= -z | gk
0 Well Construction Summary
Sampling to = 20’
Screen = 3-18'
&= Sand Pack = 2.1-18'
Bentonite = 10"-2.1"
Pad fills 10" at center.
2 Stick-up = 2.5'
3
0-1.2": LEAN CLAY/SILT (CL/ML), mottled
grayish brown (5YR3/2), pinkish gray
(SYRB/1) and pale yellowish orange
- sst | 18 4-6-7-8 (10YRB/6), fine, moist; 1.2-1.8": SANDY
(13) St]%fT (ML), grayish orange, dry, firm to
stiff.
50 5
8
POORLY GRADED SAND (SP), medium light
gray (NB), wet, loose, sand is medium.
3 . 4-4-3-3
S582 1.6 (7
oo 12
13
POORLY GRADED SAND (SP), same as S$52
but stiffer — No odor.
P ' 9-10-20-45
SS3 2.0 (30)
&0 2
18
~ POORLY GRADED SAND (SP), same as
SS3. No odor.
- . 8-15-28-38
554 2.0 (43)
20




PROJECT NUMBER BORINS NUMBER
| MAF20368 MO 11 15-MW11 SHEET 1 OF |

SOIL BORING LOG

PROJECT _OCEANA RFI Phase 11 LOCATIONSite 15, East of 15-MW7
ELEVATION 18.16 ft. DRILLING CONTRACTOR Rock-Ray Ul’illingt Inc.
DRILLING METHOD AND EQUIPMENT Mobile B-37, 6 1/47 1D HSA
WATER LEVELS START 9-28-94 FINISH 22894 LO8SER . Doucette
- SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
sk PENETRATION
i w| = |2 x RESULTS ﬁO:L 1':' AF:‘EE' gzgsé:fo:;i;?fohé%ﬁ& DEPTH OF CASING, DRILLING RATE
8| S |35| & OISTURE C - anios DRILLING FLUID LOSS
w w @ o 8" -g° -6* OR CONSISTENCY, SOIL STRUCTURE,
E ¥ (g 8 TESTS AND INSTRUMENTATION
u = =2 i (N) MINERALOGY
0.0 Well Construction Summary
Total Depth = 20"
B | Screen = 5-20°
Sand Pack = 3-20'
Bentonite = 1-3'
Grout Seal = 0-1'
o - Stick Up Well
3
0-0.7" LEAN CLAY (CL), pale yellowish i
brown (10 YR 6/2), moist, soft, plastic
a gradational. 0.7'-1.6" LEAN CLAY (CL),
- ss-1| 1.9° 3-2-2- pale yellowish brown (10 YR 6/2), moist, =
(4) soft, orange mottling, semi—plastic. 1.6-1.9"
WELL-GRADED SAND (SW), ﬁixght gray
60 5 (N7), moist, very loose, <20% silt, fine to =
medium quartz sand.
8
WELL-GRADED SAND (SW), medium gray ]
(N5), wet, loose, fine to very coarse
\ 2-3-3-3 quartz sand, <5¥% silt.
g ss-2| 13 -
(6)
00 10 _
13
POORLY-GRADED SAND (SP), medium gray 7
(N5), moist, dense, fine to coarse sand,
8-13-18-19 mainly medium quartz sand, well rounded.
B §5-3 | 2.0 R -
(31)
80 5 "
18
0-0.7" WELL-GRADED SAND WITH GRAVEL N
(SW) medium light gray (N6), wet, medium,
\ 5-6-1-11 fine to very coarse quariz sand, <10%
- S5-4 1.8 (20) ravel. 0.7'-1.8"' POORLY-GRADED SAND -
SP), medium gray (N5), moist, dense, fine
20 to medium quartz sand.
200 =




b}

PROJECT NUMBER
| MAE20368 M1

BORINS NUMBER
15=MW12

SHEET 1 _OF 1

SOIL BORING LOG

PROJECT _OCEANA RFI Phase II

LOCATIONSite 15, East of 15-MW8

DRILLING CONTRACTOR _Rock—Ray Driling, Inc.

ELEVATION 2.6 ft.
DRILLING METHOD AND EQUIPMENT Mobile B-37, HSA 6 1/4" ID

WATER LEVELS START 8-27-94 FINISH 9-27-94 Loe8ER R. Doucette
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
§ E PENETERSATTION S0l ROUP SYMB
_3 o > L NAME, USCS G YMBOL, COLOR,
By | = |2 & [ _PESULTS | MoISTURE CONTENT, RELATIVE DENSITY SEPREIGE SASTNG, DRLINS RATE
T =< = frT} > . o o DRILLING FLUID LOSS
w wo 3 8" -8'-8 OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
E E z |Z2| @ N) MINERALOGY
00 Well Construction Summary
Total Depth = 20'
Screen = 5-20'
. Sand Pack = 3-20'
Bentonite = 1-3°
Grout Seal = 0-1'
. Stick Up Well
3
0-0.8" SILT WITH SAND (ML), grayish
brown (5 YR 3/2), dry, firm. 0.8'-1.4" SILT
WITH SAND (ML), medium light gray (NB6),
- ss-1| 14 4‘3(‘7;"6 moist, firm, orange mottling, <25% sand.
0 5
8
WELL-GRADED SAND WITH GRAVEL (SW),
medium gray (N5), moist, medium, very fine
| S50 15 3-5-6-4 sand to gravel, mainly quartz.
(1)
0o 12
13
WELL-GRADED SAND (SW), medium gray
(N5), wet, medium, very fine sand to
] R |— 10-11-10-8 gravel, gravel interspersed.
’ (21)
%0 15
18
WELL-GRADED SAND (SW), medium gray
(NS), wet, medium, very fine sand to
R es-a| 18 17-28-46-x gravel, gravel interspersed.
(74)
200 |22




BORING NUMBER
15-MW13

[PROJECT NUMBER
MAE20368.M0.11

SHEET 1 OF |

SOIL BORING LOG

CHM HILL
e ]

PROJECT OCEANA RF1 Phase 11 LOCATION Site 15, North of 15-GP20
ELEVATION _18.60 ft. DRILLING CONTRACTOR Rock—-Ray Drilling, Inc.
DRILLING METHOD AND EQUIPMENT Mobile B-37, HSA 6 1/4" 1D

WATER LEVELS START 8-28-94
o= SAMPLE SOIL DESCRIPTION
Bk

LOGGER R. Doucetie
COMMENTS

FINISH 9-28-84

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE BENSITY
OR CONSISTENCY, SOIL STRUCTURE,

i) MINERALOGY

DEPTH OF CASING, DRILLING RATE
DRILLING FLUID LOSS
TESTS AND INSTRUMENTATION

DEPTH BEL
SURFACE (

INTERVAL

TYPE AND
NUMBER

RECOVERY
b
1
9
1
Q

S5-1

4-6-9-13
(15)

§5-2

3=3-2-b
(5}

§5-3

8-13-17-18
(30)

20

S5-4

3-3-4-9
(7)

0-0.9" SILT WITH SAND (ML), yellowish
gray (5 Y 8/1), moist, stiff, some mottling,
fine quartz sand <25%, some clay, plastic
(slightly). 0.9'-1.1' POORLY-GRADED SAND
(SP], very light gray (N8), moist, medium
density, very fine to fine quartz sand, well
rounded, well sorted clean contacts —
upper and lower very distinct layer.
1.1'-1.8" SILT WITH SAND (ML), pale
yellowish-brown (10 YR 8/1), moist, stiff,
sorge orangish mottling, fine quartz sand
<25%.

0-0.3' LEAN CLAY (CL), pale
yellowish—brown (10 YR 8/2), moist, firm,
plastic, <5% sand. 0.3'-1.7
POORLY-GRADED SAND (SP), medium gray
(N5), wet, loose, fine to medium quartz
sand, well rounded, <15% silt.

0-0.9' WELL GRADED SAND WITH GRAVEL
(SW), medium light gray (N4), moist,
medium, fine to very coarse quartz sand,
<i0% gravel, 0.9'-1.8' POORLY-GRADED
SAND (SP), medium gray (N5), moist,
medium, fine to medium quartz sand, <5%
silt.

POORLY-GRADED SAND (SP), light gray
(N7), moist, loose, fine to medium quartz
sand, <5% silt.

Well Construction Summary
Total Depth = 20°

Screen = 5-20'

Sand Pack = 3-20°
Bentonite = 1-3'

Grout Seal = 0-1'

Stick Up Well 5




= PROJECT NUMBER BORING NUMBER
MAE20368.M0.11 15-MWi4
1
CHM HILL SHEET 1 OF
(———

SOIL BORING LOG

PROJECT _OCEANA RFI Phase II LOCATION Site 15, West of 15-GF20
ELEVATION 1837 ft. DRILLING CONTRACTOR fock-Ray Driling, Inc.
DRILLING METHOD AND EQUIPMENT .Acker AD-2, HSA 6 /4" ID
WATER LEVELS START S-27-94 FINISH 8-27-84 LOGGER B- Doucette
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
i PENETTERSATTIDN
J-’
= 2 = RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
=2 2 |35 & RN GIEANGIRTT | e e
a (=] " _A" =/ ' '
EE w ?g a2 8 (BN) 6 MINERALOGY TESTS AND INSTRUMENTATION
-4 w
ﬂa —_ —= o =
0.0 Well Construction Summary
Total Depth = 20°
! 1 Screen = 5-20'
Sand Pack = 3-20'
Bentonite = 1-3°
Grout Seal = 0-1
= 1 Stick Up Well
3
0-0.7" SILT (ML), moderate .
yellowish—brown (10 YR 5/4), dry, firm
consistency, soil zone with roots. 0.7'-1.2’
- ss-1 | 2.0 5-3-5-3 LEAN CLAY (CL), light gray (N7) with pale
(8) yellowish orange mottling, moist, firm, some
5 roots. 1.2°-=2.0° SILT WITH SAND (ML),
60 light gray (N7), moist, firm, very fine sand, |
equal silt and clay.
8
0-0,2" SILT WITH SAND (ML), light gray E
(N7), moist, firm, very fine sand, equal silt
: 3-4-4-2 and clay. 0.2'-1.5' POORLY-GRADED SAND
- 55=21] 15 @) (SP), medium light gray (N6), wet, loose, -
fine to medium quartz sand.
00 ——2 -
13
WELL—GRADED SAND WITH GRAVEL (SW), 9
medium gray (N5), wet, medium density,
very fine sand to gravel quartz, <5% silt.
- 663 1.4" 2=5=7=11 -
(12)
5o |2 "
= =
18
WELL-GRADEDO SAND (SW), light gray 7]
(N7}, wet, medium density, very fine to
eg-a | 2o 5-7-13-17 coarse sand, <%5 silt.
' (20)
200 ——2° n




CHM HILL
o

PROJECT NUMBER

MAE20368.M0.11 15-MWI15

SHEET 1 OF 1

SOIL BORING LOG

PROJECT .OCEANA RF1 Phase II

LOCATION_South of 15-MW5, near road

ELEVATION 188 ft.

DRILLING CONTRACTOR Rock-Ray Drilling, Inc.

DRILLING METHOD AND EQUIPMENT Acker AD-2, HSA 6 1/4" 1D

WATER LEVELS

START 8-27-94

FINISH 3-27 94

LOSBER A. Doucette

SAMPLE

-

INTERVAL

TYPE AND
NUMBER

RECOVERY

SOIL DESCRIPTION

COMMENTS

SO]L NAME, USCS GROUP SYMBOL, COLOR,

MOISTURE CONTENT, RELATIVE DENSITY
OR CDNSISTENCY SOIL STRUCTURE,
MINERALOGY

DEPTH OF CASING, DRILLING RATE
DRILLING FLUID LOSS
TESTS AND INSTRUMENTATION

i

SS-1

2.00

2-1-2-4
(3)

55-2

4-3-4-3
(7)

55-3

3-5-11-16
(18)

20

55-4

3-5-6-13
(11)

0-0.8' SILT WITH SAND (ML), grayish
brown (5 YR 3/2), moist, soft consuslency.
roots, density inc. with depth. 0.8'-1.6
CLAY WITH SAND (CL), light gray (N7)
with pale yellowish orange mottling, moist,
soft consistency, some roots <20% sand.
1.68'-2.0" POORLY-GRADED SAND (SP),
medium gray (N5), moist, loose, fine grain
quartz sand with <20% fines.

0-0.4' CLAY (CL), dusky brown (5 YR
2/2), moist, firm, dense clay. 0.4'-1.6
WELL-GRADED SAND WITH GRAVEL (SN)
medium gray (N5), moist, loose, fine
grained sand to gravel quartz, <10% fines.

WELL-GRADED SAND WITH GRAVEL (SW),
medium gray (N5), moist, loose, fine
grained sand to gravel quartz, <10% fines.

WELL-GRADED SAND WITH GRAVEL (SW),
medium gray (N5), moist, medium density,
fewer gravel, more fine sand ~50%

Well Construction Summary
Total Depth = 20°

Screen = 5-20°

Sand Pack = 3-20°
Bentonite = 1-3'

Grout Seal = 0-1'

Stick Up Well




PROJECT NUMBER BORING NUMBER

.MO.1 =
MAE20368.M0 24-MWi1 SHEET | OF 1

SOIL BORING LOG

PROJECT _OCEANA RF1I Phase II LOCATIONNext to siab, near center of site
ELEVATION _17.34 ft. DRILLING CONTRACTOR Bock—Ray Driling, Inc.
DRILLING METHOD AND EQUIPMENT Mobile B-37, 6 1/4" 10 HSA
WATER LEVELS START ©8-20-94 FINISH 8-20-64 LOGGER _S-_Brown
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
w PENETTEH'SATTIUN
sk
= 2 x RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
By | 2 | 2. & MOISTURE CONTENT, RELATIVE DENSITY B et e, DRILLING RATE
& = &% LDI.I (N) MINERALOGY
na = - o
0.0 Well Construction Summary
Total Depth = 20'
o) o Screen = 5-20'
Sand Pack = 3-20'
Bentonite = 1-3"
Grout = 0-1'
-1 1 Flush Mount
3
0-1.2" SILT (ML), brownish gray (5 YR 9
4/1), dry, soft; 1.2-2.0: SILTY
SAND/SANDY SILT (SM/ML), same color,
- s5=1] za 2_1(_32)‘6 soft, dry =
50 -2 -
8
POORLY-GRADED SAND (SP), olive gray n
(5 Vt 5613‘. wet, loose. Fuel odor is very
light, M does not getect.
_ i . 3-4-3-3 3 i
55-2 1.0 7
00 ——2° —
13
POORLY-GRADED SAND (SP), olive gray i
(5 Y 5/1), wet, very loose, no fuel odor.
= _ ’ L =
S5-3 1.0 (3)
50 15 2l
18
POORLY-GRADED SAND (SP), olive gray &
(5 Y 5/1), wet, very loose. Some (i0")
. 1=1=3-13 silty sand in spoon but this is judged to be
- SS-4)] 0.8 (4) runup or out-of-place sediments. -
209 ——2° o




| PROJECT NUMBER BORING NUMBER
MAE20368.M0.11 24-MW2 SHEET | OF |
SOIL BORING LOG
PROJECT _OCEANA RF1 Phase II LOCATIONNear telephone pole, SE corner of fence
ELEVATION 8.78 ft. DRILLING CONTRACTOR Rock-Ray Oriling, Inc.
DRILLING METHOD AND EQUIPMENT _Mobile B-37, HSA 6" 1D
WATER LEVELS START £-19-94 FINISH S-19-94 LOGGER S Brown
- SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
EL PENET'I'ERSATTION
_'h-
= 2 = RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
2% 3| & SN GIERRISIRST | Ged il ees
o " _RY )Y . .
E& E we 8 8" -6"-6 MINERALOGY TESTS AND INSTRUMENTATION
ma = >5 w (N)
(=] =1 -z o =
0.0 Well Construction Summary
Total Depth = 20°
Screen = 5-20'
7 1 SandPack = 3-20°
Bentonite = 2-3’
Grout = 1-2°
- - Stick up well
3
0-1.4' COARSE SILT (ML), olive gray (5 Y 7]
4/1), dry, soft; 1.4-2.0". POORLY-GRADED
SAND WITH TRACE SILT (SP-SM),
- Ss-t| 2.0 2"'('43)_4 yellowish gray (5 Y 7/2), dry, very loose. -
5
&0 0-0.4' POORLY-GRADED SAND (SP), same ]
as bottom of S5-1; 0.4-1.3'
. —4-8 POORLY-GRADED SAND (SP), pinkish gray
E 55-2 1.3 o (5 YR 8/1), dry, loose, pure medium beach -
(5) sand, almost white. No odor.
7 -
8
POORLY-GRADED SAND (SP), medium light 7
gray (NB), wet, very loose to loose. Same
as bottom of SS-2 but wet, darker.
. 55-3 1.6" 2-2-4-5 -
(8)
0o | N
13
POORLY-GRADED SAND (SP), medium gray 7
(N5), wet, very lcose.
" ' 2=2=2-1 .
- Al
ss 1.4 5
15
u —
18
0-1.0' POORLY-GRADED SAND (SP), same T
as SS-4; 1.0-1.2" SILT (ML), brownish gray
. 1=1=2 (5 YR 4/1), moist, soft. 1.2-2.0°
- s5-5| 2.0 2- POORLY-GRADED SAND (SP), same as -
(2) S5-4,
200 |22 5




[PROJECT NUMBER BORING NUMBER
MAE20368.M0.11 24-MW3 SHEET 1 OF 1
SOIL BORING LOG
PROJECT _CCEANA RF1I Phase II LOCATION_20 ft southwest of playground sub tower
ELEVATION 16.08 ft. DRILLING CONTRACTOR _Rock-Ray Drilling, Inc.
DRILLING METHOD AND EQUIPMENT Mobile B-37, HSA 6" 1D
WATER LEVELS START 8-20-64 FINISH 2-20-094 LOGBER S Brown
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
EL PENEr'I'ERSATTION
= Q = RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
Byl 2% & SR LIERIGIRSTY | cee g ecs R
@ o -8" 8"
wo| g2 | 8 [ e-e -8 | UNERALORY TESTS AND INSTRUMENTATION
=z > w (N)
= —-= o«
00 Well Construction Summary
Total Depth = 20°
| 1 Screen = 5-20°
Sand Pack = 3-20"
Bentonite = 1-3'
Grout = O-1
- = Flush Mount
3
POORLY-GRADED SAND (SP), grayish .
yellow (5 Y 8/4), dry, stiff to very stiff.
Unusual surficial lithology. May be fill.
. ss-1]| 2.00 | 5°9-9-12 R
(18)
5
60 POORLY-GRADED SAND (SP), dusky yellow
{5dY 8/4), wet, very stiff, sand is fine to
medium.
- Al " 5-8-9-¢ -
55=2 18 (7)
7 -4
8
POORLY-GRADED SAND {(SP), olive gray 5
(5Y 4/1), wet, stiff, sand is medium.
o 2 . 2-4-8-9 ’ o
S5-3| 2.0 (10)
1
0o 2 -
13
POORLY-GRADED SAND (SP), same as 7
S5-3 but soft.
. e 15" =1=2=2 .
SS 5 (3)
50 |2 -
18
POORLY-GRADED SAND (SP), same as 7
SS-3 but blow counts are questionable
, 8-15-8-2 because sample was collected through 1
- SS-5| 10 foot of runup. e
(23)
200 +—2° -




- PROJECT NUMBER BORING NUMBER

= MAE20388.M0.11 24-MW4

CHM HILL SHEET ! OF 1
[

SOIL BORING LOG

PROJECT _OCEANA RFI Phase II LOCATION_®_ft north of 24-GP18, East-central
ELEVATION _7.37_ft. DRILLING CONTRACTOR Rock-Ray Orilling, Inc.
DRILLING METHOD AND EQUIPMENT Mobile B-37, HSA 8" 1D
WATER LEVELS START 3-20-84 FINISH 2-20-94 LOBBER _S- Brown
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
- PENETTERSATTION
oL
2| g = RESULTS | SOIL NAME, USCS GROUP SYMBOL, COLOR,
¥§ SN EAAR MOISTURE CONTENT, RELATIVE DENSITY DR LN B G, DANLING RATE
i | & |w@ | 8 [ e"-er-6+ | OR CONSISTENCY, SOIL STRUCTURE, e D e T N T ATION
& [ o % ﬁ {N) MINERALOGY
=171 = [ &
00 Well Construction Summary
Total Depth = 20’
N | Screen = 5-20 |
Sand Pack = 3-20°
Bentonite = 1-3°
Grout = Q-1
] = Flush Mount n
3
SILT AND SANDY SILT (ML), olive gray (5 T 7
Y 4/1), dry, soft.
- ) 4 2=2=2=2 = -
551 1.8 (4)
&0 B el 4
8
POORLY-GRADED SAND (SP), medium gray 7 T
(N5), wet, loose, sand is medium.
i _ - 3-4-5-5 - .
55-3 1.2 (9)
b 10 | |
13
POORLY-GRADED SAND (SP), clive gray b E
(5 Y 5/1), wet, icose, sand is medium,
. > 20 2=3-2-4 - .
S5-4 5)
- 15 | .
18
POORLY-GRADED SAND (SP), (with trace T A
silt in zones), same as S5-3.
- i * 3-4-7-4 i -
S5-5| 20 m
200 20 —] =




PROJECT NUMBER BORING NUMBER
MAE20368.M0.11 24-MW5 SHEET | OF !

SOIL BORING LOG

PROJECT OCEANA RF1I Phase I1I

ELEVATION 714 ft.
DRILLING METHOD AND EQUIPMENT _Mobile 8-37, HSA 6" 10

LOCATIONWestern end of SEABEE Compound

DRILLING CONTRACTOR _Rock—Ray Drilling, Inc.

WATER LEVELS START 2-21-84 FINISH 9-21-94 LOGGER _=_Brown
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
T PENETRATION

oL
= (=) = RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
§§ S |2z | & MOISTURE CONTENT, RELATIVE DENSITY D L Rl nt Chen NG RATE
Bk | & | g2 8 | er-o-e' | R e tbay " ook STRUCTURE, TESTS AND INSTRUMENTATION
8B | 2 |22 | ¥ (N)
00 Well Construction Summary
Total Depth = 20°
Screen = 5-20'
- 7 SandPack = 3-20'
Bentonite = 1-3'
Grout = 0-1'
Cy Flush Mount
3
POORLY-GRADED SAND [SP), yellowish N
gray (5 Y 7/2), dry, medium density, sand
is fine and appears natural.
55-1 1.0 3-3-8-12 o
; (1)
&0 3 -
8
POORLY-GRADEDL SAND (SP), olive gray
(5Y 4/1), wet, loose, sand is medium.
3] 13 2-3-3-3 J
55=3 3 (6)
0o |12 |
13
POORLY-GRADED SAND (SP), medium light 7
gray (NB), wet, medium density.
= . 4-5-6-6 4
SS-41 20 m
£ |2 n
18
POORLY-GRADED SAND (SP), medium light T
gray (NB), wet, loose.
ss-5| 18 3-3-2-1 i
i (5)
200 ++2° -




[PROJECT NUMBER BORING NUMBER
MAE20368.M0.11 24-MWB SHEET | OF 1

SOIL BORING LOG

PROJECT _OCEANA RFI Phase II

ELEVATION .79 ft.
DRILLING METHOD AND EQUIPMENT _Mobile B-37, HSA 68" 10

LOCATIONNorth—central SEABEE Compound

DRILLING CONTRACTOR _Rock-Ray Drilling, Inc.

START g-21-94

FINISH S-21-94

LOBGER D Braccia

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

DEPTH OF CASING, DRILLING RATE
DRILLING FLUID LOSS
TESTS AND INSTRUMENTATION

WATER LEVELS
-~ SAMPLE STANDARD
i} PENETRATION
=1
By | 2 |2.| & RESULTS
T = <y >
| = w E% 8 8* -8" -6°*
ﬂl% = >5 w (N)
[=] =1 -z [~
0.0
3
- = " 2-1-2-3
ss-1| 2.0 =
&0 5
8
- r ' 5-7-8-10
55—-3 s (15)
00 10
13
- A A 4-3-6-7
5S 12 2
%0 15
18
i 2 - 1-1-3-3
SS-5 2.0 ()
200 22

0-1.8" SILT WITH SOME CLAY (ML), dusky
yellow brown (10 YR 2/2), dry, soft,
non—elastic, silt ~B0%, clay ~20%.
1.8'-2.0' SILTY SAND (SM), dusky vellow
brown (10 YR 2/2) to dark yellowish
orange (10 YR 6/8), dry, soft, medium to
fine quartz grains with 30% silt.

WELL-GRADED SAND (SW), medium gray

(N5), wet, loose. Trace silt. Very fine to -

fine quartz sand. Moderately rounded.

WELL-GRADED SAND (SW), medium light
gray (NB), to medium gray (N5), wet,
loose. Quartz sand, very fine to medium
trace quartz. No silt, Water drains from
spoon.

0-1.8" Same as above, then bottom 0.4" of
spoon is silty. 1.6-2.0° SILT (ML), medium

dark gray (N4), wet, sticky and very soft,

mushy. Silt = 95%, Sand = ~5%. Possible
silt lense.

Well Construction Summary
Total Depth = 18

Screen = 4-19'

Sand Pack = 2.5-19'
Bentonite = 1-2.5"

Grout = 0-1
Riser = 0-4'
Flush Mount




PROJECT NO. TEST PIT NO.

MAE2P368. MP Ae /J’Tpuflm sueer  / or !

——
—
———

TEST PIT WALL LOG
z 3 SAMPLE | poogecr NAS  (OernA RFZ PHASE 3 LOCATION __ITE /5~ FpeMer Taye Fhem MAP OF__\S_WALL OF PIT
Slaw | @ | g, |rrevaTion CONTRACTOR __ROCK-BAY Deitiing -4 BEUNSII _ DaTE ExcavaTep _Y 26 P
SIES™ E <8 |WATER LEVEL AND DATE EXCAVATION METHOD __ BAGKHE LoGGer _AeeEN BrRACLA
Jl85 | & Es APPROXIMATE DIMENSIONS:  LENGTH WIDTH________ DEPTH________ REMARKS
T T T i T T T T Y Y T ] T T T T T T T COMMENTS
J L 0 ¥ /o TS 20 25 do 35 9o |
IhRSE Toom -
4 ot T ———
}ML 47, MobiydTz. Browes SR Ty
rS'f'\ LTy Jowh) Medigw Giory NS
¢ 2,92 op———Z [
. 0t 2 ppn N\ &
M= 10ppm . --._ e

.. i 4

& or » . 5

- ? -

y ! ,&

- $r ¢

— r— E o

T 1 T T 1 ] Ll T L] ] ] L] T Ll : | L] T L)
LENGTH( )

1/83 D1699



= PROJECT NO. TEST PIT NO.
MAE2 43568 Mf DR | 15-TP2 - TP2A  sueer | or |
=
TEST PIT WALL LOG
, H SAMPLE | ppoject_NAS OCEANA Rr| PHAS E 3 LOCATION MAP OF WALL OF PIT
O | w 7 | 2. [eLevaTion CONTRACTOR DATE EXCAVATED
Blze-~| 2 | S8 R
SIEE T | 4@ |WATER LEVEL AND DATE EXCAVATION METHOD Loceer _KICH POoVvCETNe
ol [ E | 5 | APPROXIMATE DIMENSIONS:  LENGTH WIDTH DEPTH REMARKS
(TR (=7 . - -2
IO IJ 5‘ L] ‘Io T ' 'S T T ] ol [ L] /TD ) ";— COMMENTS
E A + =4
’ 15 - A /S -TP2 MO
e BROWN 5YR 3((
- e T ST (ML
i Ve Broww sy 4
Lot X ARPER, Sooummny
| . | 4 : B T &RAY (Ns)
———— :Q.___ PR qmﬂjn‘w ‘NM\I
. - - 40 /s ' iy s, T some SIS
= . 1A
\ AOPROY 8 e - o ®
i 0 0 sipr - T
i i Cutlivgs Hove Srow PORLDE 1
Obon .
= - | -
- - O T
A - 5 ToP ' T
_4 ks . = 5
LENGTH( |

1/83 D1699




X
=

PROJECT NO. TEST PIT NO.
Mae 208368 .MP . DR Br At 44 + 8B suger /) or )

TEST PIT WALL LOG
2 g SAMPLE PROJECT LOCATION SlTE '5 - mgg E{él: mﬂn 3 MAP OF S WALL OF PIT
g Qg 3 8 . |ELEVATION CONTRACTOR Kock - ﬁﬂy Drrtin DATE EXCAVATED __ - 26 - 9%
SlEE™ E :'!'é WATER LEVEL AND DATE EXCAVATION METHOD BAgethof LocGer _d Bpaami-
§ Eé s ?-_g APPROXIMATE DIMENSIONS:  LENGTH — WIDTH_______ DEPTH________ REMARKS :
T T T T T T T T T T s % T T T T T T Ll T
D /o 18 20 () 26 % 3 g0 COMMENTS
f (P4 o [TP43/ t
K 12’ ﬂl&—— 3 - -
oF o o Za . r e I : T S
-\ oy j Bl ST MobertE B SYR3H
" TR g T :
i \ SEOG L T 5M STy SAND | MEDYm 5;9’ , 0 17
-\ ! L -.“-’
Q Pt o Py A /rsqo. 9 2.4y ﬂ?ﬁ“ A, Lhmd gle sod
o . | vbtppn Meium Gty ¥
L ~ = suglt shew oy 4
0. Ab Aot
R Prefmt 4.
& 1 -
u — —
e g% "
é.__. .
L (¥4 llz" 4
4 - ——
L) ] L] T T T T T T Ll T ! ) L) L] T L L] T
LENGTH( )

1/83 D1699



(— PROJECT NO. TEST PIT NO.
MAE 2¢368 . M. It IS- TP4C seer | oF |
]
TEST PIT WALL LOG
. 2 SAMPLE | prosecT LocATioN _SXTE . Form MAP OF WALL OF PIT
0 ﬁu 3 | 2, |ELEVATION NA conTrACTOR _ROCK = RA; DATE ExcavaTep 9-28.
<|z3~| % | <Y |waTer LeveL anD DATE ~3’ 9-29.94 EXCAVATION METHOD __ BACKUCE. Locger D. Beaccih
LInE W as / ’
- Eé_ 5 | ¥3 |APPROXIMATE DIMENSIONS: tenetH__ 16" wiorn _4-8'  peprn_8:10°  remanks
— ' ’o ; “- “- T T T T T T T T T T T T 1 Ll COMMENTS
e 4 6
9 R | | " ML 5“1"[ TMM' DF.‘HL.M wm{Zq m S0Pt mm. +
A 3 AL | Mob. ot Srowe, Conet Semb Wy 77 DXA e queved
. ML 801, beanig fon Ve .3 oYe2fz to Licwr N3 T
M —r W e Boce To M-anw. =, 1
¢ > m_v SM Suty Sand probably frading wh An SW-SM Avovad +
3 - T basd nom tidbingg. Hevimm &y, N5, o Mev.tr. bmy L
L h}_@.ﬁnﬂgm-‘smmovy pMoTrINg W/ D,

w.om1= I¥R6C Macys & PrTENES TopdsowT ]

10 = gragt o Mwshw.’gm.:. pt =0t |
Wt mttiags had hils .S Page (2 463-
PioTos 9,8, ( lovwtivg dows Lrupn 27).

TarAT Log -

lotkTion —» 100’ o) l‘—Wt“
Rocu.—auy Driina : Bayos Opegator.
Exenvaten : 9-28.9¢ @ lb3o

Lotoed @ 9.29.9¢ @ odoo by P Bpaccd

i L] L] ¥ T L] L T L T L Ll

LENGTH ( )

1/83 D1699




- PROJECT NO. TEST PIT NO.
CRMAIL /s-7psa § B sneer | o /
]
TEST PIT WALL LOG
| £ SAMPLE [ progecT LocaTion _/S- TPSA / & MAP OF WALL OF PIT
g ﬁg I 8« |ELEVATION CONTRACTOR DATE EXCAVATED __ 9 26 9¢
g Eg‘ E :‘.‘.f WATER LEVEL AND DATE EXCAVATION METHOD LOGGER _BRACCIA /boucavrg
o [k e §§ APPROXIMATE DIMENSIONS: LENGTH WIDTH DEPTH REMARKS
wlom-— = =2
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Appendix B
Environmental Sampling

Environmental samples of soil, sediment, surface water, and groundwater at the 12
POL/CMS/RFI Phase II sites were collected from February to October 1994. The general

progression of the work was:

° In-situ soil and groundwater sampling wi hy raulic probe and onsite

analysis in a mobile laboratory

Manual sampling of soils, sediments, &n surface water

o Drumsam ing falléwing:the drilling phase
° Additional oundwater sampling

° Monitoring well sampling of wells installed in September and October, 1994
Table 1-2 in Chapter 1 of this report details the types of samples and quantity collected at
each site during the investigations. The sampling also is summarized by medium in Tables

1-3 to 1-5 in Chapter 1.

CH2M HILL personnel performed all sampling in accordance with the procedures
described in the RFI Phase I work plan (CH2M HILL, 1992) and revised in the RFI

WDCR838/022.WP5/Draft/12/15/94 B-1



Phase II work plan (CH2M HILL, 1994). The RFI Phase I Report (CH2M HILL, 1993)

also contains details on standard sampling procedures.

A total of 57 monitoring wells were sampled by varying methods such as disposable
bailers, positive displacement bladder pumps, and submersible pumps. The use of the
submersible pumps for sampling and purging deep monitoring wells during this
investigation was approved by the U.S. EPA Region III. Positive displacement pumps

were used in most wells except the deep wells and the wells suspected of containing free

product. Disposable bailers were used when sampling fr
pumps were used to sample deep wells and a few shal

parameters recorded during groundwater sampling.

and B-4.

B-2, B-3,
accompanied shipments

compounds.

custody, sample preservation, and daily shipment via Federal Express Priority Overnight
Service. Refer to the RFI Phase I Report (CH2M HILL, 1993) for additional details.

All sampling equipment was thoroughly decontaminated between samples in accordance
with the decontamination process listed in the RFI Phase I Report (CH2M HILL, 1993);
however, as approved in the RFI Phase II work plan (CH2M HILL, 1994), the hexane
rinse was removed from the decontamination process due to an inability to completely rinse

the hexane from the sampling equipment.

WDCR838/022.WP5
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Table B-1
SUMMARY OF PARAMETERS MEASURED DURING RFI PHASE 11/CMS GROUNDWATER SAMPLING

NAS OCEANA
1994
Page 1 of 4
Total Approx. Volume | Approx. Volume | Method' of

Sample Sampling Depth* Depth to* of Well of Purge Purge/ Conductivity | Temp

Location Date of Well Water (gal) (gal) Sampling (umho/cm) (°C) pH Comments

I-MWo6 3/16/94 23.05 8.56 2.5 10 PQ/PQ 290 13.0 7.70

I-MW7D 3/16/94 55.25 7.00 8 24 SP/SP 460 15.6 8.52

1-MW8 3/16/94 24.32 9.37 2.5 1.5 PQ/PQ 465 14.8 7.49
1-MW8D 3/16/94 57.10 7.65 85 25.5 SP/SP 5%0 16.5 7.63
I-MW9D 3/16/94 60.52 6.31 10 50 SP/SP 550 16.5 7.83

1-MWI10 3/16/94 19.85 7.712 2 10 PQ/PQ 248 124 7.48
2B-MWID 3/15/94 46.40 5.83 6.6 19.8 SP/SP 325 18.4 7.92
2B-MWs5D 3/15/94 47.60 6.05 6.7 20.1 SP/SP 360 18.8 7.77
2B-MW 14 3/15/94 22.26 5.26 2.8 5.6 PQ/PQ 387 16.3 6.71
2B-MW17 3/15/94 20.24 5.74 2.4 12 PQ/PQ 425 16.0 6.42
2B-MW18 3/15/94 21.88 6.90 2.5 10 PQ/PQ 370 15.4 6.53
2B-MWI19 3/16/94 20.20 2.90 2.8 12 PQ/PQ 275 15.6 5.77
2B-MW20 5/13/94 - 5.36 23 7 SP/SP 162 17.4 6.17
2C-MWID 3/15/94 55.05 5,17 8.1 24.3 SP/SP 500 18.6 1.39
2C-MW9D 3/15/94 54.10 4.85 8.0 24 SP/SP 490 16.5 1.40 .
2C-MW10 3/14/94 20.41 2.94 2.8 8.4 PQ/PQ 450 16.5 6.31
2C-MW1I 3/14/94 23.1 4.27 3 12 PQ/PQ 420 16.2 6.89




Table B-1
SUMMARY OF PARAMETERS MEASURED DURING RFI PHASE II/CMS GROUNDWATER SAMPLING

NAS OCEANA
1994
Page 2 of 4
Total Approx. Volume | Approx. Volume | Method' of

Sample Sampling Depth* Depth to* of Well of Purge Purge/ Conductivity | Temp

L.ocation Date of Well Water (gal) (gal) Sampling (pmho/cm) (°C) pH Comments

1-MW6 3/16/94 23.05 8.56 2.5 10 PQ/PQ 290 13.0 7.70
2C-MWI2 3/14/94 23.24 4.37 3.07 9.3 PQ/PQ 245 14.7 6.03
2C-MW13 3/14/94 21.13 5.17 2.6 10.4 PQ/PQ 350 16.1 7.22
2C-MW14 3/15/94 20.18 4.18 2.6 10.4 PQ/PQ 520 15.5 6.97
2C-MW15 3/15/94 20.19 5.64 2.37 9.6 PQ/PQ 222 15.1 6.43
2C-MW16 3/16/94 20.30 6.30 23 9.2 PQ/PQ 310 15,2 6.33
2C-MW17 3/16/94 19.94 6.74 2.2 B.8 PQ/PQ 248 17.3 5.25
2C-MW18 3/16/94 18.88 402 24 11.6 PQ/PQ 590 16.0 5.07
2C-MW19 5/13/94 19.5 9.26 8 6.8 SP/SP 472 18.3 6.61
2C-MW20 5/13/94 20.0 8.35 1.9 8.0 SP/SP 420 21.1 6.24
2D-MW1 3/15/94 20.1 5.13 24 7.2 SP/SP 305 19.1 5.9
2D-MW2 3/15/94 19.90 5.76 23 6.9 SP/SP 510 17.2 6.31
2D-MW3 3/15/94 19.85 5.36 24 T2 SP/SP 225 27.2 6.16
2D-MW4 316/94 19.2 6.06 2.1 8.4 PQ/PQ 1600 16 4.1
2D-MWS5 3/16/94 19.6 572 2.3 9.2 PQ/PQ 435 14 3.87
2E-MW4 3/17/94 20.5 7i5 2.2 - 6.6 DB/DB 475 16 6.65 3.25" of free product
2E-MW5 3/17/94 19.10 4.66 2.4 T DB/DB 410 14.7 72 1/10" of free product




Table B-1
SUMMARY OF PARAMETERS MEASURED DURING RFI PHASE II/CMS GROUNDWATER SAMPLING
NAS OCEANA

1994
Page 3 of 4
Total Approx. Volume | Approx. Volume | Method' of

Sample Sampling Depth* Depth to* of Well of Purge Purge/ Conductivity | Temp

Location Date of Well Water (gal) (gal) Sampling | (umho/cm) (°C) pH Comments

I-MW6 3/16/94 23.05 8.56 2.5 10 PQ/PQ 290 13.0 7.70

2E-MW6 3/17/94 19.10 4.45 2.4 T3 DB/DB 520 13.2 7.05 Slight fuel sheen, no free product
2E-MW7 3/21/94 18.22 4.91 22 6.6 DB/DB 460 14.6 6.23 No free Product
2E-MW8 3/17/94 18.2 4.2 2:3 6.9 DB/DB 580 15.2 6.33 Strong fuel odor, very thin layer of free

product

2E-MW9 10/11/94 18.50 8.33 1.7 5.1 SP/SP 488 21.1 5.98
2EMWI0 10/11/94 20.16 8.74 1.9 6 SP/SP 360 21.2 6.36
2E-MWII 10/11/94 20.10 7.47 2.0 6 SP/SP 670 21.9 6.21
2E-MWI12 10/11/94 20.09 8.06 2 6 SP/SP 480 24.7 6.19
2E-MWI13 10/11/94 20.3 7.88 2 6 SP/SP 570 22.6 6.14

15-MW5 4/21/94 20.04 5.45 2.4 7.3 DB/DB 110 14.0 6.0

15-MW6 4/21/94 209 6.35 24 9.6 DB/DB 103 12:1 5.08

15-MW7 4/21/94 20.56 4.38 2.6 7.8 DB/DB 167 13.0 5.95

15-MW8 4/21/94 19.60 5.15 2.4 7.2 PQ/PQ 65 14.3 5.24

15-MW9 4/21/94 19.90 5.39 24 9.6 DB/DB 190 13.7 7.3 Odor in well, fuel/solvent
15-MW10 4/21/94 20.58 5.62 2.5 1.5 PQ/PQ 85 14.2 5.74
15-MWI1 10/12/94 22.04 8.62 22 6.6 SP/SP 100 16.6 5.79




Table B-1
SUMMARY OF PARAMETERS MEASURED DURING RFI PHASE I/CMS GROUNDWATER SAMPLING
NAS OCEANA

1994
Page 4 of 4
Total Approx. Volume | Approx. Volume | Method' of

Sample Sampling Depth* Depth to* of Well of Purge Purge/ Conductivity | Temp

Location Date of Well Water (gal) (gal) Sampling (pmho/cm) Q) pH Comments
1-MW6 3/16/94 23.05 8.56 5 10 PQ/PQ 290 13.0 1.70
(5-MWi2 10/12/94 22.08 8.74 22 6.6 SP/SP 83 16.7 575

15-MW13 10/12/94 22.05 8.57 2.2 8.8 SP/SP 137 17.2 5.94

15-MW14 10/12/94 22.13 9.25 2.1 6.4 SP/SP 158 17.4 5.94

15-MWI5 10/12/94 20.92 8.05 2.1 6.4 SP/SP 153 17.4 6.18

24-GP1 3/17/94 6.86 335 0.156 1.5 PP/PP 131 10.7 7.43 Sheen on purge water
24-GP3 3/17/94 .72 3.35 0.2 1.5 PP/PP 260 10.6 8.14

24-GP4 3/17/94 7.70 2.94 0.2 2 PP/PP 85 10.9 5.21

24-MW1 10/12/94 2044 8.09 2 6.0 SP/SP 280 204 6.30

24-MW2 10/12/94 22.14 9.80 2 3 SP/SP 225 18.0 6.08

24-MW3 10/12/94 20.22 6.91 2.2 6.6 SpP/Sp 138 18.1 5.87

24-MW4 10.’!2/:94 20.40 8.12 2 6.0 SP/SP 149 20.5 6.04

24-MW5 10/12/94 20.22 7.82 2 6.0 SP/SP 178 214 6.24

24-MW6 10/12/94 18.94 8.46 1.7 5.1 SP/SP 133 21.6 5.94

Notes:  'Method of purge sampling: DB = Disposable Bailer SP = Submersible Pump
NM = Not Measured PP = Peristatic pump or foot valve PQ = Portable QED Well Wizard Positive DiSplaccmenl'Bladder Pump

*Water-level measurements are from top of casing, not from ground surface.

WDCREVS/OIT.WP3



Table B-2
RESULTS OF LABORATORY ANALYSIS OF TRIP BLANKS
NAS OCEANA RFI PHASE [I/CMS/POL FIELD INVESTIGATIONS
February to October 1994
(All data in pg/l)

Analyte TB-208 # | TB-208B # | TB-209 TB-211 TB-212 Trip Blank TB-01 TB-224 | TB-225 TB-33 TB-314 TB-316 TB-317 TB-421 TB-1 TB10-11 | TBL0-12
Date Sampled 2/8/94 2/8/94 2/9/94 2/11/94 2/12/94 2/16/94 2/23/94 | 2/24/94 2/25/94 3/3/94 3/14/94 3/16/94 3/17/94 4/21/94 5/13/94 10/11/94 | 10/12/94
Methylene Chloride 4 3j 4 j 3 * 1 jb ¥ 3 jb ' * * 4 jb 1 jb 6 b 2 jb I b *
Acetone 9 jh 8 jb 9 jb 10 b 20 b 25 2 b 12 b 24 b 26 b 3B b 23 b 24 b 23 19 11 *
Chloromethane Y % » * * * L j . * ’ % i 5 % * ¥ .
2-Butanone * . * * * * * . * B * * * 8 j . . *
Notes:

Indicates an estimated value.

The analyte was found in the associated blank as well as the sample.

Compound analyzed, but not detected above the Instrument Detection Limit (IDL). The quantitation limit of dichlorodifluoromethane in TB-33 was qualified as estimated during the data validation process,
On 2/8/94 an Appendix IX VOC trip blank and an 8240 VOC trip blank were collected.

B
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Table B-4

INORGANIC RESULTS OF EQUIPMENT BLANK SAMPLING

WDCRR895/008.WP5

NAS, OCEANA RFI PHASE II/CMS/POL
February-April 1994
Analyte 11-EQB 15-EQ1 25-EQB 2E-EQB10 | 15-EQBI10 | 24-EQBI10
Aluminum 39.0 b NA 48.7 b+j NA NA 60.1 b
[ Antimony <11.1 n NA <l11.1 NA NA <37.0

Arsenic <13 n NA <l1l.3 NA NA <2.0
Barium 073 b NA 1.0 be NA NA 6.8b
Beryllium <0.14 NA <0.14 NA NA <1.0
Cadmium <3.1 NA <3.1 NA NA <4.0
Calcium 64.6 NA 4,530 b NA NA 45,000
Chromium 2.3 NA <23 +yj NA 10.2
Cobalt <l.6 NA. <1.6 NA <5.0
Copper 38 b NA 8.1 be LA 9.1b
Iron 673 b NA i "NA 712
Lead <2.0 <1.8 <1.0 <1.0
Magnesium 283 b NA NA 12,900
Manganese 091 b NA NA 108
Mercury NA <0.14 n
Nickel NA 13.8b
Potassium NA 7,910
Selenium NA <4.0 n
Silver <2.5 NA NA <4.0 n
Sodium 7,670 NA NA 18,900
Thallium <1.3 NA NA <2.0
Vanadium <2.3 NA NA <3.0
Zinc <3.0 n NA 8.4 b+j 460 NA 34.8
Notes:
Because equipment blanks are a measure of decontamination efficiency between sampling points, the
environmental samples that precede and follow the equipment blanks are listed below.

11-EQB: After 11-GS2 and before 11-GS1.

15-EQ1: After 15-MW10 and before 15-MWS8.

25-EQB: After 25-SD5 and before 25-SD4.

15-EQB10: After 15-MW12.

2E-EQB10: After 2E-MW9 and before 2E-MW13.

2E-EQB20: After 15-MW13 and before 15-MW14.
< Value was not detected at the listed detection limit.
b Value was less than the CRDL but greater than or equal to the IDL.
n Spiked sample recovery not within control limits.
+ Duplicate analysis not within control limits.
15-EQ1 and 15-EQB10 were sampled for total lead only.
j Value qualified.
¢ Compound detected in the blank as well as the sample.
uj Quantitation limit qualified as estimated.
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Appendix C
In-Situ Hydraulic Conductivity Analysis

As part of the Phase II RFI field investigation, CH2M HILL personnel performed in-situ
hydraulic conductivity tests on three monitoring wells each at Sites 2D, 2E, and 15. The

conductivity tests, referred to as slug tests, recorded water level fluctuations caused by

removing slugs of water from the monitoring well. A Campbelf’ 1X datalogger equipped

with pressure transducers recorded the rising water levels uf Ehe;;i__water level reached its

original static position. Multiple tests were perform each toring well to ensure

representative data.

CH2M HILL hydrogeologists analyzed the evel data wsing AQTESOLV (Geraghty

=T he &ata were analyzed using the

aquifers. Table C-1 summarizes the

hydraulic conductivities derive: 1:ng well. The graphical results of the

in-situ tests follow the table frth

WDCR838/023.WP5
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Table C-1
RESULTS OF HYDRAULIC CONDUCTIVITY TESTS
ON SELECT MONITORING WELLS AT SITES 2D, 2E, AND 15
March and April 1994
(All figures in cm/sec)

Average Hydraulic

Test Results Conductivity
Monitoring Well (cm/sec) (cm/sec)
2D-MW1 9x10° 8 x 103
6 x 10-3 =
8 x 103 '
8 x 103

" 2D-MW2 4 x 10° %, "4 x 10°

" 2D-MW3 3 x 107

” 2E-MW3 6 x 107

I! 2E-MW7 7 x 103

k 2E-MW8 5x 1073

15-MW5 5x 103

u 15-MW6 1 x 102

15-MW8 5x 103

WDCR813/005.WP5
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Appendix D
Other Field Activities

Surveying and investigation-derived waste (IDW) management were also part of the POL/
CMS/RFI Phase II field investigations. Baldwin and Gregg, Inc., of Norfolk, Virginia,
surveyed the new monitoring well locations for vertical control. The elevations of the
7;=-+0.01 feet. At Site 1

newly installed monitoring wells were surveyed to an accurac;
and Site 15, horizontal coordinates also were recorded at thé onitoring wells due to
the lack of context resulting from heavy vegetation at _tfiese sites ddition, permanent

benchmarks were installed and surveyed in the draina e i!i'fhgs at Sit&"1 and Site 2B, and

the Site 2D wetland’s elevation also was surveyed. nchmarks and monitoring well
elevations were essential for calculating groun vater ﬂo" g:radlents The elevation data

for all wells at active groundwater sites aéf sgnted-in Table D-1. The horizontal

comprised of soil cuttmgs, personal protective equipment (PPE), and purge and
development water. An IDW management plan was written to document the procedures
for handling each type of waste generated during the investigation. The IDW was managed

as follows:

. All PPE and soil cuttings were separated and drummed during drilling.
Select drums were sampled for TCLP analyses to determine if they were

hazardous.

WDCR838/024. WP5/Draft/11/23/94 D-1



Table D-1
NAS OCEANA MONITORING WELL ELEVATIONS AND DEPTHS

ll

Page 1 of 3
| Ground Survey Point Total Depth
Elevation Elevation of Well°
Well (Ft. above MSL) (Ft. above MSL) (Feet)
1-MW1 15.3 17.13 22
1-MW2 17.0 18.59 19
1-MW3 173 19.33 19
1-MW4 16.9 19.90 18.5
1-MWS5 16.7 18.5
1-MW6 15.4 20.5
1-MW7 172 22.5
1-MW7D 173 57
1-MW8 152 .
1-MWS8D 15.4 55
1-MW9D 15.3 65
1-MW-10 18
2B-MW1 19 I
2B-MWI1D 55
2B-MW2 25
2B-MW3 20
2B-MW4 19
2B-MWS35 18
2B-MW5D 51
2B-MW6 15
2B-MW7 14
2B-MW8 225
2B-MW9 20
2B-MW10 18
2B-MW11 18.1
2B-MW12 225
2B-MW13 21
2B-MW14 20
2B-MWI15 22.5
2B-MW16 20
2B-MW17 24
2B-MW18 24
2B-MW19 20
2B-MW20 20




Table D-1

NAS OCEANA MONITORING WELL ELEVATIONS AND DEPTHS

Page 1 of 4
Ground Survey Point Total Depth "
Elevation Elevation of Well*
Well (Ft. above MSL) (Ft. above MSL) (Feet)

" 1-MW1 15.3 17.13 22.0
1-MW2 17.0 18.59 19.0
1-MW3 17.3 19.33 19.0
1-MW4 16.9 19.90 18.5
1-MW5 16.7 19.0 18.5
It 1-MW6 15.4 1 20.5
1-MW7 172 22.5
1-MW7D 17.3 57.0
1-MW8 15.2 22.0
1-MWS8D 15.4 55.0
1-MW9D 65.0
I-MW-10 18.0
2B-MW1 19.0
2B-MWI1D 55.0
2B-MW2 25.0
2B-MW3 20.0
2B-MW4 19.0
2B-MW5 18.0
2B-MW5D 51.0
2B-MW6 15.0
2B-MW7 14.0
2B-MW8§ 225
2B-MW9 20.0
2B-MWI10 18.0
2B-MW11 18.1
2B-MW12 22.5
2B-MW13 21.0
2B-MW14 20.0
2B-MW15 223
2B-MW16 20.0
2B-MW17 24.0
2B-MW18 24.0
2B-MW19 20.0

2B-MW20 20.0 I

WDCR895/010.WP5



Table D-1
NAS OCEANA MONITORING WELL ELEVATIONS AND DEPTHS
Page 2 of 4
Ground Survey Point Total Depth
Elevation Elevation of Well*
Well (Ft. above MSL) (Ft. above MSL) (Feet) |
2C-MW1 20.5 20.14° 20.0 ﬂ
2C-MW1D 20.43 20.43 62.0
2C-MW2 20.5 20.23° 20.0
2C-MW3 20.1 18.0
2C-MW4 18.0 18.0
2C-MW5 20.4 16.0
2C-MW6 20.7 22.0
It 2C-MW7 20.8 19.5
2C-MW8 19.0 18.0
2C-MW9 17.0 18.0
2C-MW9D 57.0
2C-MW10 20.0
2C-MW11 24.0
2C-MW12 24.0
2C-MW13 22.0
2C-MW14 24.0
2C-MW15 24.0
2C-MW16 24.0
2C-MW17 20.0
2C-MW18 19.0
2C-MW19 20.0
2C-MW20 20.0
2D-MWI1 18.9 21.52 17.0
2D-MW2 22.3 22.26 19.0
2D-MW3 22.1 22.10 19.0
2D-MW4 22.4 22.40 20.0
2D-MW35 223 22.34 21.0

WDCR895/010.WP5



Table D-1
NAS OCEANA MONITORING WELL ELEVATIONS AND DEPTHS
Page 3 of 4
Ground Survey Point Total Depth
Elevation Elevation of Well®
Well (Ft. above MSL) (Ft. above MSL) (Feet)
2E-MW1 20.3 22.52 19.0
2E-MW2 19.4 19.43 18.5 WI
2E-MW3 18.9 18.0
| 2E-MW4 20.7 22.0
2E-MW5 20.4 23.0
2E-MW6 - 20.5 23.0
2E-MW7 20.9 18.0
2E-MW8 20.4 20.0
2E-MW9 20.7 18.5
2E-MW10 21.4 20.0
2E-MW11 20.3 20.0
2E-MW12 20.6 20.0
| 2B-Mwi3 20.3 20.0
11-MW1 18.5
11-MW2 20.5
11-MW3 20.0
15-MW5 18.0
15-MW6 20.0
15-MW7 18.0
15-MW8 18.0
15-MW9 20.0
I 15-MW10 20.0
15-MW11 20.0
15-MW12 20.0
15-MW13 20.0
15-MW14 20.0
15-MW15 20.0
22-MW1 20.0
22-MW2 28.0
22-MW3 230
22-MW4 23.0

WDCR895/010.WP5



Table D-1

NAS OCEANA MONITORING WELL ELEVATIONS AND DEPTHS

|

Page 4 of 4
Ground Survey Point Total Depth
Elevation Elevation of Well®
Well (Ft. above MSL) (Ft. above MSL) (Feet)

24-MW1 17.0 17.34 20.0

24-MW2 16.9 18.76 20.0

24-MW3 16.0 16.06 20.0 It

24-MW4 17.3 17.37 20.0

24-MW5 17.0 17.14¢ 20.0

24-MW6 17.7 A 19.0

and covered by a flush mount.
*The survey point is the top of PVC Wthh 1§ below

WDCR895/010.WP5
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Table D-2

COORDINATES OF NEW MONITORING WELLS AT SITES 1 AND 15
Monitoring Well Coordinates |

N189101.0

1-MW10 E 2720169.0
N191571.0

15-MW5 E 2723878.0
N191606.0

15-MW6 3724307.0

15-MW7

U 15-MWS8

15-MW9 2724180.0
N192147.0

15-MW10 E 2724149.0
N191832.0

15-MW11 E2724615.0
N192017.0
E2724581.0
N192290.0
E2723995.0
N192023.0

15-MW14 E2723796.0
N191367.0

15-MW15 E2723880.0

WDCR&95/009.WP5



° The groundwater generated during well development and purging of the
Site 2C, Site 2E, and Site 15 monitoring wells was contained in a tanker
truck to avoid potential risk to human health and the environment. TCLP
analyses of the groundwater indicated that the water was not hazardous and
it was subsequently treated and disposed off the station at an industrial

wastewater treatment plant.

C&M Waste Oil Distributors of Chesapeake, Virginia, provided“ decontaminated tanker
anagement Plan (CH2M

truck for containment of the groundwater. Refer to the IDW
HILL, 1994) for additional details.

WDCRS838/024. WP5

WDCRS838/024. WP5/Draft/11/23/94 D-2



Appendix E

Data Validatio Repdr;

WDCR713/022.51/7



Appendix E
Data Validation Report

Introduction

Data validation is the technical review of a data package using criteria established in the

Data Quality Objectives of the Quality Assurance Project Plas ata validation for the

analytical sampling at Oceana Naval Air Station ( done by Heartland

Environmental Services, Inc., St. Peters, Missouri.

Requirements for the Nc_:z_z nsia
revision), the Labordl F.Datah:-
Analysis (June 1991), ;
Inorganic Analysis (July 19 8y

tion Functional Guidelines for Evaluating Organics

aboratory Data Validation Functional Guidelines for Evaluating

and method specific SW-846 requirements.

The data were screened to determine the usability of the results along with the contractual
compliance relative to the analytical requirements and deliverables. The screening assumes
that the analytical results are correct as reported and merely provides as interpretation of

the reported quality control results.

A minimum of 10 percent of all laboratory calculations were verified and all instrument
output, such as spectra and chromatogram were reviewed. Data is reviewed to determine
if holding times, calibrations, matrix spikes, matrix spike duplicates, duplicates, laboratory

control samples, serial dilutions, tunes, surrogate recoveries, and internal standards are

WDCRS35/011.WP5/Draft/12/14/94 E-1



within established quality control criteria and to determine if method and field blanks have
any contamination. Quality control criteria are established to show the accuracy and

precision of the analyses.
Below is a summary of Heartland’s findings organized by type of analysis. Sample results

and specific qualifiers are presented on tables found in the body of this report and in data

tables of the CMS and POL reports.

Volatiles

The holding times, tunes, matrix spikes, and ma ' ikg dupl'lca;é?s were all within

specified criteria. Acetone, 2-hexanone, and 2-butat re out of specification in some

calibrations and dichlorodifluoromethane wads Get..of sp ‘__'ti"fegtion in one calibration. An

common laboratory contatij s " When detected in a sample, the concentration reported

is the actual concentration in the sample, i.e., correction for contamination also evidenced
in method blank was not made. Therefore all the acetone and methylene chloride results

qualified as such can be attributed to laboratory contamination.

Semivolatiles

No samples were qualified based on holding times, tunes, initial calibrations, internal
standards, field blanks, surrogate recoveries, matrix spikes, or matrix spike duplicates.
Di-n-butylphthalate contamination was found in a method blank. Continuing calibrations

were out of specified criteria for six compounds (4,6-dinitro-2-methylphenol;

WDCR835/011.WPS5/Draft/12/15/94 E-2



2,4-dinitrophenol; benzoic acid; 1,3,5-Trinitrobenzene; 4-Nitroquinoline-1-oxide; and

hexachlorophene).

Organochlorine Pesticides and PCBs

All holding times, calibrations, blanks, surrogate recoveries, matrix spikes, matrix spike

duplicates, and gas chromatograph (GC) performance were within specified criteria.

Organophosphorus Pesticides

Holding times, GC performance, calibrations, blanks 'ggte reco f?es, matrix spikes,

and matrix spike duplicates were all within s ecifica ;

Chlorinated Herbicides

Holding times, GC performance, calibrations, blanks, surrogate recoveries, matrix spikes,

and matrix spike duplicates were all within criteria.

Polynuclear Aromatic Hydrocarbons (PNAs)

No qualifiers were applied for GC performance, continuing calibrations, blanks, matrix
spikes, or matrix spike duplicates. Two initial calibrations were out of specification for
benzo(a)anthracene and chrysene. One initial calibration was out for benzo(k)fluoranthene.
Extraction holding times were exceeded for seven samples. Surrogate recoveries were

outside specified criteria for two samples.

WDCRS35/011. WPS/Draft/12/14/94 E-3



Total Petroleurn Hydrocarbons (TPH)

Holding times, calibrations, blanks, matrix spikes, and laboratory control samples (LCS)
were within specified criteria for all samples except those collected in October 1994. The
LCS for TPH during the October event was below the lower control limits. Two

duplicates were outside criteria.

Total Organic Carbon (TOC)

All holding times, calibrations, blanks, matrix spike fid LCSs were within

criteria.

Sulfide

All holding times, calibrations, blﬁi@kﬁ ; es, duplicates, and L.CSs were within
criteria. '
Metals and Cyanide
Holding times, calibrations,interference checks, L.CSs, and serial dilutions were within
criteria. Arsenic, aluminum, barium, beryllium, chromium, copper, cobalt, lead, sodium,
thallium and zinc, were out of specified criteria in some method blanks. Matrix spikes
were out of criteria for arsenic, mercury, copper, antimony, selenium, silver, thallium, and
zinc. Serial dilutions where outside the control limits for aluminum, calcium, iron,
magnesium, manganese, and sodium. Duplicates for aluminum, chromium, copper, iron,

lead, manganese, mercury, and zinc were out of specified criteria. Furnace post digestion

spikes were out of criteria for three samples.

WDCRS835/011.WP5/Draft/12/14/94 E-4



Overall Assessment

All the data were reviewed against the data quality objectives defined earlier in the Quality
Assurance Plan. Using NEESA level C deliverables, it is difficult to assess the accuracy,
precision, and completeness because the required raw data are not available as they are
with higher levels of QC. In some cases, the field duplicate results did not match well.
Overall, the data met the expected data quality objectives and can be considered acceptable

as qualified and can be used in the decision-making process.

WDCR835/011.WP5
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MEMORANDUM CHMHILL

TO: Bob Stroud/EPA Region III

COPIES: Erica Dameron/DEQ
Will Bullard/NAS Oceana
Doug Dronfield/CH2M HILL
Stephen Romanow/CH2M HILL
Chris Bozzini/CH2M HILL

FROM: Steven Brown/CH2M HILL
Jim Harris/LANTDIV

DATE: April 21, 1994
SUBJECT: Results of Background Metals Sampling at Oceana

PROJECT: MAE20368.M0.11

One of the issues remaining after the first phase of the RFI at Oceana was whether metals
concentrations in soils were a problem. Specifically, the concentrations of beryllium and
arsenic at several sites were above risk-based screening concentrations (RBCs) published
by EPA Region III. This was the focus of several comments by the DEQ. The DEQ
mentioned burning of fuel oil or coal as a possible source of the high beryllium. Our
contention was that the metals concentrations were not the result of any station activities
but were naturally above RBCs. Our proposal to resolve this issue was to sample soils for
metals at two locations distant from any RCRA sites or other activities that could cause
contamination to determine background concentrations of metals in soils.

The results of the background soil sampling are now available. The results are consistent
with past results at the RFI sites, that is, the concentrations of beryllium and arsenic were
above RBCs at one or both of the locations. The locations of the samples are shown in
Figure 1 and the results are tabulated in Table 1. Both samples were collected near the
main gate entrance off of Oceana Boulevard. Sample BG-SOIL1 was collected northwest
of the large white announcement sign just west of the guard station. BG-SOIL1 was
collected at the edge of the woods at a depth of 2 to 3 feet from a silty clay zone.
BG-SOIL2 was collected adjacent to the flag pole and blue-and-gold Oceana entrance sign
Just east of the guard station and the parking lot for the main gate pass office. It was
collected from a clayey silt zone at a depth of 0.5 to | foot. Both samples were similar
lithologically to the majority of the soils samples collected during the RFI and both were
in areas of minimal human activity.

The analytical data are compared in Table | to the average concentration in the eastern
United States (Shacklette and Boerngen, 1984) and to proposed RCRA action levels
(Federal Register, July 27, 1990), the same criteria used in the Phase I report. Beryllium,



MEMORANDUM
Page 2
April 21, 1994

chromium, and lead were present above mean concentrations for the eastern United States.
The concentration of arsenic was 0.62 ppm in BG-SOIL1 and 2.1 ppm in BG-SOIL2.
The RBCs listed (EPA, first quarter 1994) for residential and industrial soils, were 0.37
ppm and 1.6 ppm for arsenic (as a carcinogen), 0.15 and 0.67 ppm for beryllium, 78,000
and 1,000,000 ppm for trivalent chromium and 390 and 5100 for hexavalent chromium.
There is no RBC for lead.

It is apparent from the comparison of RBCs to the data that only beryllium and arsenic are
above RBCs in the background soils. This was also true in the soil sampling during the
RFI Phase I. Reference to Appendix A of the report shows that maximum concentrations
in soils ranged from 1.2 to 22 ppm for arsenic and 0.24 to 1.2 for beryllium. The high
concentration in both cases were from sites that have been removed from the RFI after
consideration of overall concentrations, pathways, and site history. The concentrations at
sites that are still active are 2.2 to 3.5 for arsenic and 0.29 to 0.63 ppm for beryllium.

Because the background soils were collected from clean background areas, are consistent
with past concentrations, yet are above RBCs, we conclude that soils at Oceana are
naturally above RBCs and, therefore, arsenic and beryllium concentrations above RBCs
during the Phase I RFI do not indicate site contamination.

WDCC5/052.WP5
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LOCATIONS OF BACKGROUND SOIL SAMPLES
NOT TO SCALE RCRA Facility Investigation—Naval Air Station, Oceana




Table 1

INORGANIC COMPOUNDS IN BACKGROUND SOILS AT NAS, OCEANA

February 1994
_ (All data in mg/kg, ppm)
‘ o Eastern United | Proposed RCRA l
Analyte BG-SOIL1 BG-SOIL2 States Mean # Action Levels & |
lLAluminum 28,700 16,500 33,000 ND
" Antimony < 2.9 n,uyj <2.7 n,yj 0.52 30
Arsenic 0.62 b 2.1b 4.8 80
Barium 112 740 290 4,000 "
" Beryllium 0.67b 0.69b 0.55 0.2
| cadmium <0.81 <0.76 ND 40
Calcium 318 b 846 b 3,400 ND
| Chromium 45.6 24.0 33 400
Cobalt 3.0b 440 5.9 ND
Copper 12.1¢c 10.6 ¢ 13 ND
Iron 10,200 8,730 14,000 ND
Lead 12.5% 26.9% j 14 ND
Magnesium 901 b 1,180 b 2,100 ND
Manganese 12.6 28.2 260 ND "
[| Mercury <0.04 0.05 b 0.081 20
I Nickel 9.3b 10.5 11.0 2,000
l Potassium 448 b 726 b 12,000 ND
Selenium 0.68 b <0.37 0.30 0.86
Silver <0.67 <0.62 ND 200
Sodium 163 b 126 b 2,500 ND
Thallium <0.34 0.43 b ND ND
Vanadium 35.3 26.3 43 ND
Zinc 17.5 28.4 40 ND
Notes:

< The constituent was not detected at the instrument detection limit (IDL).

b The reported value was less than the Contract Required Detection Limit (CRDL), but

greater than or equal to the IDL.
* Indicates duplicate analysis not within control limits.
n Indicates poor prespike recovery.
uj The quantitation limit is estimated

j The reported value is estimated.
¢ The analyte was found in the associated laboratory or field blank as well as the sample.

ND - No data.

# - Shacklette and Boerngen, 1984.
& - Federal Register, July 27, 1990.
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MAY 10 1994

U.S. Environmental FProtection Agency
Attn: Mr. Robert Stroud
Mail Code: 23HW6E1

Region III
841 Chestnut Building

Philadelphia, Pennsylvania 18107
KRe: RkResults of Background Metals Sampling at Oceana
Dear Mr. Stroud:

One of the issues remaining after the first phase of the RFI
at Oceana was whether metals concentrations in soils were a
problem. Specifically, the concentrations of beryllium and
arsenic at several sites were above Risk-Based Screening
Concentrations (RBCs) published by EPZ Region III. This was
the focus of several comments by the Virginia Department of
Environmental Quality (VDEQ). The VDEQ mentioned burning of
fuel oil or coal zs a possible source of the high beryllium.
OQur contention was that the metals concentrations were not
the result of any station activities but were naturelly
above RBCs. Our proposzl to resolve this issue was to
sample scils for metals at two locations distant from anyv
RCR%Z sites or other activities that could cause
contamination to determine backcround concentrations of
metzls in soils. is was agreed To bv the regulatory
agencies in the October 1283 TRC meeting held at NAS Oceane.

The results oI the background soil sampling are now
gvailable. The results are consistent with past resul:is &t
tne RrlI =sites, that is, the conceatrations cf berviliium and
&rsenic were above rR2Cs &t one cr both ¢i the locations.

The locations cf the samples are shown 1n Figure 1 znd the
results are tabulated in Table 1. These are provideg &=
enclosures. Both samples were collected nesr The mailn gate
entrance o0ff of Oceanez Boulevard. Sample BG-SOILl wes
collectecd northwest of the large white announcement =ign
Ssust west of the guard station zt tnhe egdge o the woods &t &
depth 0 2 to 3 feet from & silizty clay zone. C-8C0I_Z2 weas
coliected adjacent to the Zlag pcle and blue-ancé-gzic ODceana
entrance sign Jjust e&st ¢f The gusrg station anc the parring
0% for the main giZte pzes gifiice. LT WES Collectec Irom &
clevev Eilt zone at & depth of (.5 to 2 fooz. EBozh samples
were similsr litholggically ©6 Tne MEjority ©f The Sscils
seamples collected during the EFI &ng boon were 1o ears S
minimzl human activity
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Re: FResults cf B
The znelytacal data are comparec .n Table 2
concentration in the eastern United Stazes a
Boerngen, 18&4) and to propcsed RCRA action lev
kegister, July 27, 1960), the same criteria used in the
Phase I report. Beryllium, chromium, and lead were present
above mean concentrations for the eazstern United States.
The concentration of arsenic was 0.62 ppm in BG-S0IL1 and
2.1 ppm in BG-SOIL2. The RBCs listed (EPZ, first quarter
1984) for residential and industrial soils were
respectively, 0.37 ppm and 1.6 ppm for arsenic (as a
carcinogen), 0.15 ppm and 0.67 ppm for beryllium, 7&,000 ppm
and 1,000,000 ppm for trivalent chromium and 290 ppm and
5100 ppm for hexavalent chromium. There is no ERBC fior lead.

LIS

2
h
(€

It is apparent from the comparison of FBCs to the data that
only beryllium and arsenic are above RBECs in the background
soils. This was also true in the soil sampling during the
RFI Phase I. Appendix A of the report shows that maximum
concentrations in soils ranged from 1.2 ppm to 22 ppm for
arsenic and 0.24 ppm to 1.2 ppm for beryllium. The high
concentration in both cases were from sites that have been
removed from the RFI after consideration of overall
concentrations, pathways, and site history. The
concentrations at sites that are still active are 2.2 ppm to
3.5 ppm for arsenic and 0.29 ppm to 0.€3 ppm for beryllium.

Because the background soils were collected from clean
background azreas, are consistent with past concentrations,
vet are above RBCs, we conclude that soils at Oceanz are
naturally above RBCs and, therefcre, arsenic and bervllium
concentrations above RECs during the Phase I RFI do not
indicate site contamination with respec:t to meteals.

Sincerely,

K. M. JOEIISEONR, P.E.

Eeac

nstellation Restoration Section
(North)

Environmental Programs Rranch

Environmental Quelitv Diviesion
By direcrticrn of the Commander

Znclcsures

Copy To: (wiencls)
RZS Oceanz (Mr. W. Bulilerd)
VZED {(Ms. Z. Demeron)

Elind copy to
1822 JFH,” 1BS, mertazibk.jfh
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MEMORANDUM CHMHILL

TO: Jim Harris/LANTDIV

COPIES: Will Bullard/Oceana Base Civil Engineering (BCE)
Darren Braccia/CH2M HILL
John Ballinger/Oceana BCE Environmental

FROM: Steven Brown/CH2M HILL
DATE: August 19, 1994
SUBJECT: Results of Records Search at Site 2E

PROJECT: MAE20368.M0.MI

This memorandum summarizes the results of efforts to determine the source of free product
fuel at RCRA Site 2E near Hangar 23 and Line Shack 109. The purpose of the 2E records
search was to identify the source of free product so that additional sampling planned for
September 1994 could be as focused as possible. The search effort involved several
activities, including interviews with long-term employees, a review of utility and
construction maps on file at Base Civil Engineering, a brainstorming meeting with several
current Oceana employees, a round of measurement of water level and free product thickness
conducted by Oceana personnel, an onsite review of manholes up and down the service lines
from the contaminated manholes at Site 2E, and a review of some historical air photos.

The current status of the free product at Site 2E is illustrated in Figure 1. The thickness of
free product in well 2E-MWS8 has increased considerably, from 0.25 feet in March 1994 to
3.25 feet on August 10, 1994. The fuel thickness in well 2E-MW4 increased from 3.25 to
6.47 feet over the same period. John Ballinger, Mike Ryan, and Pat Ryan of Oceana smelled
the fuel from well 2E-MW4 and concurred that it smelled like JP-5 rather than diesel.
During groundwater sampling in March 1994, two types of free product were observed in
well 2E-MW4. There was a black, viscous POL material at the bottom of the free product
zone and a more translucent fuel at the top. This suggests that there may be more than one
source of free product in this area or that the older material has weathered and become more
viscous with age.

A review of the potential causes of the fuel contamination at Site 2E has lead to the following
possible causes.

1. Overflows of the day tank and known releases from the fuel lines connecting the day tank
to the MATWING fuel pits, with subsequent migration to Site 2E down the utility banks
that connect these two areas.

2. Potential leaks from two small UST’s near the control tower building.

3. Potential leaks from jet wing tanks stored on wooden racks at a location between Line
Shacks 106 and 109.

2ESEARCH.DOC G-1
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MEMORANDUM
Page 2

August 19, 1994
MAE20368.M0.M

4. Leaks from the above-ground heating oil tank at the center of the northeast side of Line
Shack 109.

5. Disposal of waste oil and fuels directly down the manhole at the corner of Hangar 23 and
general waste disposal into the grassy area outside Line Shack 109

6. Runoff from areas where aircraft are parked or serviced.

7. Potential leaks and direct disposal of stripped fluids from fuel tanker trucks potentially
parked in the area later covered by Hangar 23.

Each of these potential sources will be discussed in sequence, followed by conclusions about
the probable source or sources and their implications for future sampling.

Day Tank Activities and MATWING Fuel Line. There are several types of known fuel
releases from the day tank. Senior Chief Sundin of the fuels division said that the bottom of
the day tank is stripped daily to remove condensate water that could accumulate there. This
fuel was formerly dumped directly into a french well (wet well) north of the day tank. Mr.
Bill Duff of the fuels division said that the practice of discharging stripped fuel down the
well ended in the late 1960s or early 1970s. Substantial overflows of the day tank or leaks
from adjacent piping also have occurred. Mr. Larry Kight of the Oceana BCE Planning
department, an employee since 1964, recalled a release during the early 1970s during which
fuel was 4 to 8 inches deep on the ground surface northwest of the day tank. He said that a
separate release occurred in the late 1980s when a 1/4-inch diameter hole developed in the
fuel line west of the filter house. The problem was discovered when fuel flowed up through
the floor of the filter house. During excavations to repair the problem, a substantial amount
of fuel was found in the soil near the filter house. Mr. Pat Ryan of BCE also reported that
substantial leaks also had occurred in the old fuel line leading to the day tank from the fuel

farm southwest of the runways.

Terry Switzer of BCE reported that the old fuel line that lead from the day tank to the
MATWING fuel pits also had a history of leaks. This old line has been replaced with a new
line over the last 3 or 4 years. I did not read any reports related to this problem and am not
sure that any environmental sampling was done in this area.

The migration pathway of fuel releases at the day tank or from fuel lines is a key
consideration. Baker Environmental completed a study of the fuel problem at the day tank in

March 1994. Review of the figures in this report showed a broad free product area north,
northwest, and southeast of the day tank. The report also clearly shows:

@ Groundwater flows to the northwest in this area.

2ESEARCH.DOC G-2
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° There are a series of wells that do not contain fuels at locations outward from
the free product area.
° Monitoring wells around the entire free product area.
° A minimal number of wells on the south and southeast side of the free product.

The low number of wells on this south/southeast side suggests that free product could have
escaped and migrated to Site 2E and been undetected by the monitoring well network;
however, this does not appear likely considering the overall size and shape of the free product
plume. This result appears to rule out the possibility that fuel releases from the day tank area
flowed directly across the taxiway to Site 2E.

Another key possibility is that fuel originating either from the day tank or from releases along
the old line leading to the MATWING fuel pits was able to migrate along the utility banks
that connect this area with Site 2E. The general layout of utilities connecting these two areas
is shown in Figure 2. Chief Chaney of the fuels division reported that one of the manholes
near the control tower had to be ventilated of fuel vapors each time it was serviced or used.
As part of this work, we removed all of the manholes for the electrical and telephone lines
and inspected the inside of the compartments for fuels. None of the manholes showed
evidence of fuels either north or south of Site 2E; however, the two manholes at the south
corner of Hangar 23 were found to contain fuels as before. It is possible that fuels could flow
along the sand or gravel that was laid as a construction base beneath the utility banks yet not
be present in the manhole compartments. Mr. Mike Ryan said that sand, not gravel, is used
as a construction base for utility banks at the station; however, these utility banks were
apparently constructed in the early 1960s before Mr. Ryan started working at Oceana.
Nonetheless, the weight of evidence does not suggest that fuel has flowed along the utility
bank to contaminate Site 2E.

Potential Leaks From Two Small UST’s near the Control Tower. John Ballinger of BCE
Environmental reviewed the records of UST’s near and north of Site 2E. He found records
and evidence of a 1,000-gallon tank at the northeast corner of Building 100 and of a 550-
gallon tank next to a small utility building southeast of Building 100. Because of the size of
these tanks and the observation that fuel does not appear to have flowed down the utility
lines, these two UST’s do not appear to be a source of the fuels at Site 2E.

Potential Leaks from Wing Tanks Stored Near Line Shack 106. Terry Switzer and Carl
Hebert of BCE showed me air photos of the Line Shack 109 area before the construction of
Hangar 23 and Line Shack 110. The photo shows several wing tanks stored on racks at the
current location of Line Shack 110. Mr. James Holsey, an Oceana employee since 1955, told
me he recalls wing tanks being stored in this area. Mr. Kight also confirmed that wing tanks

2ESEARCH.DOC G-3
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were washed and stored in the Hangar 23 area. Although the air photo showed wing tanks
southeast of where the fuel was found, it is possible that the tanks were stored over a broader
area or that waste fuels from servicing the tanks were disposed onto the grassy area.

Above-ground Heating-Oil Tank Alongside Line Shack 109. A 275-gallon heating oil
tank has been present along the northeast side of Line Shack 109 since it was constructed (in
19627?). Piping from the above-ground tank is illustrated to be routed below grade in 1962
as-built drawings. It is likely that some spills have occurred from this tank. These spills are
not the likely cause of the probable JP-5 in the adjacent well 2E-MW4 but may be the source
of the viscous black POL observed during sampling in March 1994.

Disposal of Waste Oil and Fuel Down Manhole and Onto Grassy Area Near Line

Shack 109. It is not clear how long the reported practice of funneling waste oil down the
manholes between Hangar 23 and Line Shack 109 continued. Waste-oil funneling was
reported in the IAS report written in 1984, Mr. Larry Kight said he remembered fuel flowing
into these two manholes in the early 1980s and remembered the rumor that servicemen had
dumped waste oil into the manholes. The observations of CH2M HILL personnel during
sampling in February and March 1994 and conversations with current enlisted men working
at the line shack suggest that some waste handling practices at Line Shack 109 continue to be
substandard. Practices were particularly loose in earlier years. It is likely that waste oils and
fuels were dumped to some degree in the grassy area northeast of the line shack. Fuels are
drained every day from pencil drains in the aircraft in Hangar 23, according to Senior Chief
Sundin of the fuels division, but he does not know where the waste fuels are disposed.
Officer Robertson, the FITWING and Search and Rescue (SAR) hazardous waste
representative may know more about these practices but he did not attend the meeting.

Runoff From Aircraft Areas. A fuel sheen was seen on runoff water flowing into the
grassy area from aircraft parking areas northwest of Line Shack 109 during a February 1994
sampling event. Even though the volume of fuels that infiltrated into the grassy area from the
aircraft areas may not be significant, runoff clearly flows to the low grassy area near Line
Shack 109 from a broad area.

Tanker Trucks Parked Near Hangar 23. Mr. Thomas McGowan of the fuels division,
reported that he had been told that refueling tankers used to park in the area now covered by
part of the southeastern half of Hangar 23 some time before his arrival at Oceana in 1973.
These tankers were probably stripped often to eliminated condensate water. Stripping is
currently performed on the tankers according to Senior Chief Sundin, and this activity was
also presumably a standard procedure prior to 1973. These waste fuels may have been
disposed of on the ground. Mr. Kight and Mr. Holsey of BCE said that he did not recall a
time when tankers were parked near Hangar 23 despite working at the station since 1963 and
1955 respectively. Mr. Kight did report that it was a common practice to dispose of waste
fuels on the ground in the 1960s. I presume this practice was also common in earlier years.
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Mr. Kight worked in 1958 and 1959 as a driver for a private contractor that operated these
refueling tankers and said they did not park tankers near Hangar 23 at that time. Mr. Boone,
an employee at Oceana since the 1940s, and Mr. Wally Waldrop and Mr. Roger Reed, two
other long-term employees, may remember more about the use of tankers in this area but
were not available at the time of the records search.

Conclusions

The source of the fuels at Site 2E remains uncertain There may be several sources, but the
likelihood is that one or two major sources caused the problem. I judge that the wing tanks
and refueling tankers along with routine disposal of waste oils and fuels onto the ground near
Line Shack 109 are the primary causes of the fuel contamination. There also may have been
a contribution from the heating oil tank to cause the two-phase POL contamination in well
2E-MW4. The day tank and the leaking fuel line leading to the MATWING fuel pits, with
subsequent migration down the utility banks do not appear to be a major source.

Sampling should be geared primarily towards the area southwest and downgradient of Line
Shack 109. Some samples should be collected north of Hangar 23 to confirm that fuel is not
flowing from the day tank and inside the hangar to check on the possibility that the
southeastern half was used for parking and stripping out waste fuel from fuel tankers in the
1960s. One to three samples should be collected from the edge of the concrete utility bank
northeast of Site 2E to determine if the base of the bank is contaminated with fuels. The
POL fingerprinting sample from well 2E-MW4 should be run against a JP-5 standard
supplied by Oceana to confirm the identity of the primary POL at the site. A second POL
fingerprinting sample of thc k viscous material may be warranted.
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