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RESPONSES TO REGULATORY COMMENTS



RESPONSE TO AGENCY COMMENTS ON
DRAFT ADDITIONAL DIOXIN CHARACTERIZATION
SITE 12 - OLD BUNKER AREA TECHNICAL MEMORANDUM

This document presents the Navy’s responses to comments from the Department of Toxic Substances
Control (DTSC) on the Draft Additional Dioxin Characterization Site 12 — Old Bunker Area Technical
Memorandum, dated January 7, 1999. The comments addressed below were received from DTSC on
March 29, 1999.

RESPONSES TO DTSC COMMENTS

Specific Comments

1. Comment: Page 2, Section 3.0, Objectives. This section indicates that the additional
dioxin sampling at Site 12 was to characterize the vertical distribution of
dioxins in soil. After reviewing the results presented in Section 5.0 and the
Borelogs presented in the Appendix, DTSC has concluded that the sampling
did not accomplish this objective. For example, boring log 12-HP184
indicates the presence of glass pieces, wood, and bits of metal at
approximately S feet and also indicates that the boring met with resistance
at approximately 6 feet and was then terminated. The presence of this type
of debris at depths greater than the deepest sample collected indicates that
contamination is certainly possible at depths below the depths sampled thus
far. Based on this information, DTSC believes that further sampling needs
to be considered to characterize the vertical extent of dioxin contamination
at Site 12 between the Navy, DTSC, and the City of San Francisco; yet
nothing further has been proposed as a result of those discussions.

Please describe what further measures are being planned to characterize
the vertical extent of dioxin contamination at Site 12 and include a proposed
schedule for review.

Response: The Navy concurs with the comment. The Navy is preparing a sampling plan to
collect four additional samples to complete characterization of the vertical extent
of dioxin contamination at Site 12. A schedule for sampling collection and
analysis will be provided for review as planning proceeds.
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2. Comment:
Response:
Reference

Page 6, Section 6.0, Risk Characterization and Discussion. The Navy has
provided estimates of excess cancer risk for a residential scenario by
comparing the equivalent concentrations to the U.S. EPA Region IX
Preliminary Remediation Goal for 2,3,7,8-tetrachloro-dibenzo-p-dioxin.
Please also provide risk estimates based on the DTSC standard default
parameters.

The cancer risks presented in Table 2 of Section 6.0 of the “Draft Additional
Dioxin Characterization Site 12 - Old Bunker Area Technical Memorandum™
were provided as a screening level assessment to complement the comparison to
the U.S. Environmental Protection Agency (EPA) Region 9 preliminary
remediation goals (PRGs) presented in the text of Section 6.0. Based on a
memorandum from DTSC to the Office of Military Facilities, “Recommended
Outline for Using U.S. Environmental Protection Agency Region IX
Preliminary Remediation Goals in Screening Risk Assessments at Military
Facilities” (DTSC 1994), EPA Region 9 PRGs may be used for screening sites
at military bases in California. Where California-modified PRGs are available,
this memorandum recommends that they be used in lieu of EPA Region 9
PRGs; however, a Cal-modified PRG is not available for 2,3,7,8-TCDD.
Consequently, the screening level risk estimates presented in Section 6 are
based on EPA PRGs and do not include DTSC standard default parameters. An
evaluation using DTSC standard default parameters will be presented in the
baseline human health risk assessment for Site 12 as requested by DTSC.

Department of Toxic Substances Control. 1994. Memorandum Regarding Recommended Outline for
Using U.S. Environmental Protection Agency Region IX Preliminary Remediation Goals in Screening
Risk Assessments at Military Facilities. From Michael J. Wade, Senior Toxicologist. To Ken Smith,
Office of Military Facilities. October 28.
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1.0 INTRODUCTION

Tetra Tech EM Inc. (TtEMI), formerly known as PRC Environmental Management, Inc. (PRC), received
Contract Task Order (CTO) No. 242 under the Comprehensive Long-Term Environmental Action Navy
Contract No. N62474-94-D-7609 (CLEAN II) from the Department of the Navy, Naval Facilities
Engineering Command, Engineering Field Activity West (EFA WEST). CTO 242 requires TtEMI to
perform additional dioxin and petroleum hydrocarbon sampling at Installation Restoration Site 12, the
Old Bunker Area, at Naval Station Treasure Island (NAVSTA TI), San Francisco, California. This report
summarizes the results of the additional dioxin sampling of Site 12 soils. The following sections provide
the background, objectives, methods, results, and risk characterization of the dioxin sampling. The

figure and tables cited in the text follow the list of references cited.

2.0 BACKGROUND

NAVSTA TI lies in San Francisco Bay, midway between San Francisco and Oakland, California. The
facility consists of two contiguous islands; the northern island is Treasure Island (TI), which is
approximately 403 acres, and the southern island is Yerba Buena Island (YBI), which is approximately
147 acres. TI is a manmade island constructed primarily of sediments dredged from San Francisco Bay;
YBI is a natural island. In 1993, NAVSTA TI was designated for closure under the Base Realignment
and Closure Act of 1990. The base was closed on September 30, 1997, and the property is in the process
of being transferred to the City of San Francisco (City).

Site 12, the Old Bunker Area, is located on the northern portion of TI and includes areas of housing that
the City plans to lease. From the 1940s to the 1960s, ammunition was stored in bunkers located within
the site. A review of historical aerial photographs indicates that debris was disposed of in areas between

the bunkers and other portions of Site 12 (U.S. Environmental Protection Agency [EPA] 1995).

A remedial investigation (RI) was conducted at Site 12 to investigate potential contamination associated
with historical activities at the site. The primary objective of the RI at Site 12 was to assess the nature
and extent of potential soil and groundwater contamination near the debris disposal areas, the former
ammunition bunker areas, the former oil underground storage tank (UST), the former incinerator, and

1
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other suspected or known areas of contamination. Soil and groundwater samples were collected in the
vicinity of the suspected sources to delineate the extent of localized contamination (PRC 1997). The
objectives of the RI were developed based on the land use assumptions in the City of San Francisco’s
original reuse plan, which designated future use of Site 12 as a wetland area or recreational park.
However, the reuse plan was later revised and currently designates the Site 12 area for residential use
(San Francisco Redevelopment Agency 1996). Because it was assumed that there may be greater
potential for exposure to site contamination under the residential land use scenario, additional site

characterization was conducted in the fall of 1997 at areas that were not investigated during the RI.

During the R, seven soil samples were collected at depths of 3.25 to 5.25 feet below ground surface
(bgs) at Site 12 and analyzed for dioxins. Shallow soil samples were not collected and analyzed for
dioxins because historical information indicated that approximately the top 2 feet of soil at Site 12 may
have been imported and placed as fill in preparation for housing construction (McCreary Koretsky
Engineers 1965). Two of the seven soil samples contained measurable levels of dioxins. Both samples
were located within a former debris disposal area near Westside Drive. Shallow soil sampling (1.3 feet
bgs) conducted by the City in February 1998 confirmed the presence of dioxins in the vicinity of the
former debris disposal area where dioxins were previously detected. The City also analyzed soil samples
for dioxins from locations not previously targeted for dioxin sampling. At these locations, dioxins were
detected at concentrations similar to or below the EPA-estimated background concentration for dioxins
in soil (Geomatrix Consultants 1998). Because the City plans to lease housing within Site 12, the
Department of Toxic Substances Control recommended that the Navy perform additional dioxin

characterization of soils at Site 12.

3.0 OBJECTIVES

The objectives of the additional dioxin sampling at Site 12 were to:

. Characterize the vertical distribution of dioxins in soil where it was previously detected
. Characterize the lateral extent of dioxins in soil at the debris disposal area near
Westside Drive
. Provide a robust set of dioxin data for risk calculation
2
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. Determine if dioxins are present in soils at two small debris disposal areas in the
northern portion of the site and a suspected burn pit identified on historical aerial
photographs (EPA 1995)

Table 1 summarizes the rationale for sampling at each boring location.

4.0 METHODS

All field sampling activities for the additional dioxin sampling at Site 12 followed the additional
characterization of dioxins field sampling plan addendum (TtEMI 1998). To accomplish the objectives
of the additional dioxin charaﬁterization, 24 soil samples were collected from 15 Geoprobe boring
locations (Figure 1). Soil samples were collected with a Geoprobe rig using a 4-foot-long,
1.5-inch-diameter Geoprobe sampling spoon with an acetate liner. Discrete soil samples were collected

by cutting the acetate liner and capping the ends with Teflon sheets and plastic caps.

At most locations, soil samples were collected near the ground surface to characterize the shallow soil

(0 to 2 feet bgs) and at the capillary fringe to characterize soils deeper than 2 feet. At sample locations 2,
14, and 15 (Figure 1), soil samples were not analyzed near the capillary fringe because groundwater was
encountered at approximately 2 feet bgs. Geoprobe soil samples were submitted to a certified laboratory
and analyzed for dioxins using EPA Method 8290. The headspace of soil samples was also screened
with a flame ionization detector (FID) equipped with a carbon filter to measure the presence of methane
gas. In addition, the top of the Geoprobe borehole was monitored for methane gas with the FID. The
field sampling plan addendum (TtEMI 1998) provides additional details and rationale for methodology.

S.0 RESULTS

The following sections summarize dioxin soil results by the six areas investigated (boring 12-HP118,
debris disposal areas A , B, C, and D, and a suspected burn pit) (Figure 1). All dioxin soil results are
reported as the calculated 2,3,7,8-tetrachorodibenzo-p-dioxin (TCCD) toxicity equivalents (TEQ) in
picograms per gram (pg/g). A 2,3,7,8-TCDD TEQ is calculated by multiplying the concentration of an

individual dioxin or furan congener by its corresponding toxicity equivalency factor (TEF). The TEF for
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2,3,7,8-TCDD is defined as unity (1.0); TEFs for all other dioxins and furans are less than 1.0,
accounting for the lower potency of the other dioxin and furan congeners (EPA 1989). The 2,3,7,8-
TCDD TEQ concentrations reported in this memorandum represent the sum of 2,3,7,8-TCDD TEQs for
all congeners detected in a single soil sample. Figure 1 and Table 2 summarize the dioxin soil sampling
results. The lithologic boring logs which include the FID readings for each location are presented in the

appendix.

Boring 12-HP118 Area Results

At previous boring 12-HP118, a dioxin concentration (2,3,7,8-TCDD TEQ) was detected in shallow soils
(1.3 feet bgs) at 10.4 pg/g. The additional sample collected at a depth of 1.75 feet bgs at this location
(sample location 1) had a concentration of 0.85 pg/g. The additional sample collected 50 feet north of
12-HP118 (sample location 2) at a depth of 0.5 feet bgs had a concentration of 0.9 pg/g.

Debris Disposal Area A Results

Within debris disposal area A, dioxin was previously detected in shallow soils at concentrations up to
47.4 pg/g (12-HP133). Analytical results for the additional samples collected within the debris disposal
area showed dioxin concentrations up to 139 pg/g in shallow soil and 188.6 pg/g in deeper soil (3.25 feet
bgs) (sample location 4). Results of additional sampling outside debris disposal area A indicate that
dioxin concentrations decrease laterally from 4.8 pg/g in shallow soils (sample location 6) to 0.69 pg/g in

deeper soils (sample location 3) (Figure 1).

Debris Disposal Area B Results

Soil sampling and analysis for dioxins were not previously performed in debris disposal area B. Soil
sampling within the debris disposal area detected dioxin concentrations of 16.7 pg/g in shallow soil and
3.5 pg/g at depth (sample location 11). Results of additional sampling outside debris disposal area B
indicate that dioxin concentrations decrease laterally to 6.3 pg/g in shallow soils at sample location 10.
A concentration of 12 pg/g was detected in deeper soils at sample location 10 while a concentration of

only 0.9 pg/g was detected in the deep sample from location 12 (Figure 1).
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Suspected Burn Pit Results

Soil sampling and analysis for dioxins were not previously performed in the suspected burn pit. Results
of soil sampling within the suspected burn pit showed dioxin concentrations of 50.5 pg/g in shallow soils
(0.5 feet bgs) and 57.5 pg/g with depth (2.5 feet bgs) (sample location 13) (Figure 1). Additional
sampling outside the area was not performed since the purpose of the sampling was to characterize
potential dioxin levels within the suspected former burn pit identified in a 1947 aerial photograph (EPA
1995).

Debris Disposal Area C Results

Soil sampling and analysis for dioxins were not previously performed in debris disposal area C. Results
of soil sampling within the suspected debris disposal area showed dioxin concentrations of 3.3 pg/g in
shallow soils (0.25 feet bgs) (sample location 14) (Figure 1). A capillary fringe sample was not collected
at this location due to the occurrence of groundwater at a shallow depth. Additional sampling
immediately outside the suspected disposal area was not performed since the purpose of the sampling
was to characterize potential dioxin levels within the suspected debris disposal area identified in a 1950
aerial photograph (EPA 1995). However, results of previous soil sampling approximately 100 feet south

of debris disposal area C indicate that dioxin concentrations decrease laterally to 0.5 pg/g in shallow soil

(borings 12-MWO03 and 12-HP163) (Figure 1).

Debris Disposal Area D Results

Soil sampling and analysis for dioxins were not previously performed in debris disposal area D. Results
of soil sampling within the suspected debris disposal area showed dioxin concentrations of 0.71 pg/g in
shallow soils (0.25 feet bgs) (sample location 15) (Figure 1). The occurrence of groundwater at a
shallow depth at this location precluded collection of a deeper sample. Results of previous soil sampling
immediately east of debris disposal area D indicated a dioxin concentration of 1.3 pg/g in shallow soil

(boring 12-MW02) (Figure 1).
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Headspace Sampling Results

Headspace readings were collected from vadose zone soil samples using a FID equipped with a carbon
filter. The carbon filter is designed to filter out volatile organics except methane so that the resulting
readings represent methane concentrations. Readings were also taken at each borehole. The headspace
readings from vadose zone soil samples ranged from 0 to 100 parts per million (ppm). Readings from
the borehole ranged from 0 to greater than 3,000 ppm. The highest readings were detected within debris
di'sposal area A (12-HP187 and 12-HP189) and within the suspected burn pit area (12-HP193). Table 3

presents the FID readings for each location.
6.0 RISK CHARACTERIZATION AND DISCUSSION

Site 12 dioxin concentrations (2,3,7,8-TCDD TEQ) were compared to the EPA Region 9 residential
preliminary remediation goal (PRG) for 2,3,7,8-TCDD of 3.8 pg/g (EPA 1998). The calculated
2,3,7,8-TCDD TEQ was greater than the residential PRG for 11 of 24 soil samples collected during the
additional dioxin characterization at Site 12. However, because the PRG for 2,3,7,8-TCDD corresponds_
to arisk of 1 x 10°%, the cancer risk associated with a concentration that exceeds the PRG may still be

within EPA’s target risk range of 10 to 10,

The cancer risks associated with potential residential exposure to dioxins detected at Site 12 were
calculated based on the ratio of the total 2,3,7,8-TCDD TEQ for each sample to the residential soil PRG
for 2,3,7,8-TCDD. The calculated risks associated with potential residential exposure to the 11 dioxin
concentrations that exceeded the PRG were within EPA’s target risk range. The risks associated with
dioxin concentrations in the remaining 13 samples were below 10, and no calculated cancer risks
exceeded 10*. The calculated cancer risk for each sample is presented in Table 2. The results of the
additional dioxin sampling effort will be incorporated into the final baseline human health risk

assessment for Site 12 in the draft final operable unit 12 RI report.
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FIGURE 1 — PREVIOUS AND RECENT DIOXIN SOIL RESULTS

THIS FIGURE IS NOT AVAILABLE.

EXTENSIVE RESEARCH WAS PERFORMED BY NAVFAC
SOUTHWEST RECORDS OFFICE TO LOCATE THE MISSING
FIGURE. THIS PAGE HAS BEEN INSERTED AS A
PLACEHOLDER AND WILL BE REPLACED SHOULD THE
MISSING ITEM BE LOCATED.

FOR ADDITIONAL INFORMATION, CONTACT:

DIANE C. SILVA, COMMAND RECORDS MANAGER, CODE EV33
/) NAVAL FACILITIES ENGINEERING COMMAND, SOUTHWEST
) 1220 PACIFIC HIGHWAY (NBSD BLDG. 3519)
SAN DIEGO, CA 92132

TELEPHONE: (619) 556-1280
E-MAIL: diane.silva@navy.mil
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TABLE 1

SUMMARY OF SOIL SAMPLING LOCATIONS AND RATIONALE

| o' | BoringNumber |  Sample Depth(s) .. Rationale :
1 12-HP181 Capillary fringe Characterize potential vertical distribution of dioxins detected in shallow
soils at boring 12-HP118
2 12-HP182 0.5 feet Determine potential lateral extent of dioxins detected in shallow soils at
boring 12-HP118
3 12-HP183 0.5 feet Determine potential lateral extent of dioxins south of debris disposal area
Capillary fringe on Westside Drive
4 12-HP184 0.5 feet Characterize potential dioxin levels within southern portion of debris
capillary fringe disposal area on Westside Drive
5 12-HP186 0.5 feet Characterize potential vertical distribution of dioxins detected in deeper
soils at boring 12-HPQ10
6 12-HP185 0.5 feet Determine potential lateral extent of dioxins southeast of debris disposal
Capillary fringe area on: Westside Drive
7 12-HP188 0.5 feet Determine potential lateral extent of dioxins east of debris disposal area on
Capillary fringe Westside Drive
8 12-HP187 0.5 feet Characterize potential dioxin levels within middle of debris disposal area
Capillary fringe on Westside Drive
9 12-HP189 Capillary fringe Characterize potential vertical distribution of dioxins detected in shallow
soils of boring 12-HP138
10 12-HP190 0.5 feet Determine potential lateral extent of dioxins east of debris disposal area
Capillary fringe
11 12-HP191 0.5 feet Characterize potential dioxin levels within debris disposal area north of
Capillary fringe Lester Court
12 12-HP192 0.5 feet Determine potential lateral extent of dioxins northeast of debris disposal
Capillary fringe area north of Lester Court
13 12-HP193 0.5 feet Characterize potential dioxins at suspected burn pit identified on 1947
Capillary fringe aerial photograph
14 12-HP194 0.5 feet Characterize potential dioxins at debris disposal area identified on 1950
aerial photograph
15 12-HP195 0.5 feet Characterize potential dioxins in soil at debris disposal area identified on
1963 aerial photograph

Note:

See Figure | for sample location
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SUMMARY OF DIOXIN SOIL SAMPLE RESULTS

TABLE 2

1 12-HP181 1.75-2.25 0.85 2.2E-07
2 12-HP182 05-1.0 0.9 2.4E-07
3 12-HP183 0.75-1.25 3.7 9.7E-07
3 12-HP183 2.0-2.5 0.69 1.8E-07
4 12-HP184 05-1.0 139 3.7E-05
4 12-HP184 3.25-3.75 188.6 5.0E-05
5 12-HP186 0.75-1.25 132.6 3.5E-05
6 12-HP185 0.5-1.0 4.8 1.3E-06
6 12-HP185 2.5-3.0 0.39 1.0E-07
7 12-HP188 05-1.0 1.5 3.9E-07
7 12-HP188 2.0-25 0.56 1.5E-07
8 12-HP187 05-1.0 33 8.7E-07
8 12-HP187 3.25-3.75 86.1 2.3E-05
9 12-HP189 3.5-4.0 1.4 3.7E-07
10 12-HP190 0.5-1.0 6.3 1.7E-06
10 12-HP190 3.5-4.0 12.0 3.2E-06
11 12-HP191 0.5-1.0 16.7 4.4E-06
11 12-HP191 3.0-35 3.5 9.2E-07
12 12-HP192 0.5-1.0 4.8 1.3E-06
12 12-HP192 3.25-3.75 0.92 2.4E-07
13 12-HP193 0.5-1.0 50.5 1.3E-05
13 12-HP193 25-3.0 57.5 1.5E-05
14 12-HP194 0.25-0.75 33 8.7E-07
15 12-HP195 0.25-0.75 0.71 1.9E-07
Notes:
a The cancer risk was calculated using the residential preliminary remediation goal for TCDD

(3.8 pg/g) (EPA 1998).
bgs Below ground surface
pg/g  Picogram per gram
TCDD Tetrachlorodibenzo-p-dioxin
TEQ Toxicity equivalents
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TABLE 3

SUMMARY OF FLAME IONIZATION DETECTOR (FID) RESULTS

R T ~ SampleDepth(s) |~ FIDwiFilter
‘Sample Location™ | -~ BoringNumber |~ (Feetbgs) = | = Concentration (ppm) -

1 12-HP181 Borehole 0

1.75 0

2.50 0

2 12-HP182 Borehole 2

1.75 0

2.50 0

3 12-HP183 Borehole 100

1.50 10

4 12-HP184 Borehole 5

1.25 0

3.75 50

5 12-HP185 Borehole 8

2.00 0

6 12-HP186 Borehole 1

3.00 0
7 12-HP187 Borehole 1,000

3.75 100

8 12-HP188 Borehole 8

1.75 1

9 12-HP189 Borehole 700

2.75 0

10 12-HP190 Borehole 6

3.25 0

11 12-HP191 Borehole 4

2.75 3

12 12-HP192 Borehole 90

2.75 0
13 12-HP193 Borehole 3,000

1.25 0

- 3.50 10

14 12-HP194 Borehole 1

1.25 0

15 12-HP195 Borehole 0

2.00 0

Notes:
bgs Below ground surface

ppm

Parts per million
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LOG OF BORING 12-HP182
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F-1 Lo Sample JOB NUMBER __289-242805 TOC ELEVATION __NA
LOGGED By __Faul Hibser BORING DIAMETER __l3 Inches
DATE DRILLED __8/17/98 TOTAL DEPTH OF HOLE 4 Feet bgs
DRILLER __Fast Tek WATER LEVEL __2.25 Feet bgs
DRILL METHOD ._Ggoprobe WELL INSTALLED? (Y/N) _N




Tt TETRA TECH EMI

LOG OF BORING 12-HP183

Page 1 of |
e > 3
) a S o O
a £ - 3 z =£3§%
o o = & = 2 g ©
ot ol a. P £ a 5§ wn
& B = g 3 5 T 3@
7] 1) o = o w6 S MATERIALS DESCRIPTION
ftya J ' 3 AS Aspnalt
}, i ; ! NS SILT+ BRAVEL
i CL SILTY TLAY, @ark gray I1CYR 4710
cazwwoot . weT 38748 | K
: : | ;
: ! 5 / SILT v CLAY, reddisk brown (5YR 4/3), with trace amounts of pebbles. color
‘ ; La ;_ ' changes to dark gray (1OYR a/1 R
v
2ATWWODE : WG —2 ; / —
|
| i | K/ Y i
! . | '
I U
i : i —3 | —
! ! ! :
g i i 1] SM SILT Y SAND, 33rk grayish orown HOYR 372
| 4
: Totai Depth of Boning = 4 feet 03z
! i . |—5 | —
: |
H !
! | - ]
]
| | —6 —
5 !
{ i
i i L J
f ;
|
i ; ; T T
o -5 -
! l
| I
{ i p= -~
: |
i f
|
‘ —9 i
; : .
| 1 |
B i H v_‘o i -
Water Tabie PROJECT Navaﬁk Staflon Treasure [siand SAMPLING METHOD __HA
= LOCATION __IR Site 12 GROUND ELEVATION _NA
Lac Sampie JOB NUMBER __069-242805 TOC ELEVATION __NA
LOGGED By _Faul Hibser BORING DIAMETER __1.5 Inches
DATE DRILLED _8/17/98 TOTAL DEPTH OF HOLE _4 Feet tgs
DRILLER _Fast Tek WATER LEVEL _ 2.5 Feet bgs
DRILL METHOD __Geoprobe WELL INSTALLED? (Y/N) _N




Tt TETRA TECH EMI

LOG OF BORING 12-HP184

Page 1 of |
_ . ©
1= > >
o a S T o
s £ - § s £3%¢%
; © =] g-:’ = E e o
e g S s 3 245 n
o ) =] 7] @ 2 &H
n 7] w S Qo »w & D MATERIALS DESCRIPTION
T EIREI : 11 s™ SILTY SAND redmih oriwn 505 2 ; c3rer =
2alEwtor ," K 1| }
‘ St ;“1 | ' -
| i
! i
L n
- -
! RN Color changes to grayish drown [1QYR 4/2)
: _3 ! : —
ZAIWWG0S | 1720 _
i . K 1.1 Moisture content increases to moist, color changes to reddish brown {57R 7
“ SO/HA ! 4/3), with broken glass
: ! gz 4 —
|
T ; !
t
1 | ~ = Coior changes to black UI0YR 271, peuoeur 2aar T
| {
J ! r‘5 ]
| | 3
i | Glass pieces. wood, Dits of metai throudnour 2.5 12 525 230 oo
! ‘1 - , -
i 1 | ' : Hit resistance, torced to stop barng
| 5 | Total Depth of Boring = 6 feet bgs
i |
! i
5 | -
t i
| |
-8 -
L9 -
!
f ‘ 0 -
! Water Table PROJECT Navai Station Treasure Island SAMPLING METHOD _NA
= LOCATION 1R Site 12 GROUND ELEVATION _NA
£ Leb Sample JOB NUMBER _069-242B05 TOC ELEVATION _NA
LOGGED BY __FPaul Hibser BORING DIAMETER __.5 Inches
DATE DRILLED _8/17/98 TOTAL DEPTH OF HOLE __6 Fest tos
DRILLER __Fast Tek WATER LEVEL 2.5 Fest tgs
DRILL METHOD __580prote WELL INSTALLED? {Y/N) _N




Lo

Tt TETRA TECH EMI

LOG OF BORING 12-HP185

Page 1 of |
— . '{ﬁ
E > >
a - -
[am] 'g < Q - % :,g) '8
» ' 8 8 = e 2 O
ot - o = =
s & & § § 5B &
» 3 b < 38 b &5 9B MATERIALS DESCRIPTION
: ERR SEEL [ 1.1 SM SILTY S2MD, brown {IOYR 4/3), with rocts
! _ SP Poorly Jraged SAND, yellowish orown {1GYR 5741, fina~ «o mecum-graned
IIWWOIS iz l‘ i B
i ; . :
i — : -
]
it —2 _
242WW0IE 123G ‘ = i
: L -3 -
: : Moisture content increases from wet to saturated, trace amaunts 5f shells
i
i — Total Depth of Boring = 4 feet bgs
|
= i - J
!
; —5 -
=6 _
_ ]
f i =7 i -
1 i
i o -4
i
—8 _
—9 _
0 —
! Water Table PROJECT __Naval Station Treasure Island SAMPLING METHOD __NA
= LOCATION __IR Site 12 GROUND ELEVATION _NA
] Lab sample JOB NUMBER __069-242805 TOC ELEVATION _NA
LOGGED By _Paul Hibser BORING DIAMETER .5 Inches
DATE DRILLED _8/17/98 TOTAL DEPTH OF HOLE __4 Feet tas
DRILLER _Fast Tek WATER LEVEL 225 Feet bgs
DRILL METHOD __Geoprobe WELL INSTALLED? (Y/N) _N




Tt TETRA TECH EMI

LOG OF BORING 12-HP186

Page 1 of 1
- . ©
E > >
@ by S T o
e & 2 5 g 35 8
® (7] = cuz’ ~ o 2 O
a G (3 S a 5 wn
5 5 =) s 8 5 ¢ 8
] 7] ) K= o w 6 3> MATERIALS DESCRIPTION
IR ST 30448 1.1] SM SILTY SAND, brown {IGTR 4/3j, root matenal, ary
2429W009 | 1055 } - ' '
| ‘ reeesd I
| | — | ~
I !
!
| a Poorly graded SAND, yeliowish brown (I0YR 5/4), fine- to mecium=-gramnead,
! with trace amounts of broken glass, clay ball
| 3 —2 -
| ; ! |
! : i !
; f "
@ —3 ~
24TAWOID . wIe ;
l ! - m C1 SW weli-Jraded SAME, color changes 1o D1aCk 0 R 170 me um=- 1o
50 coarse-gramned, with trace amounts of Drokan glass. moisture content
| g 4 ) | increases trom moist to wet _
| - Poor recovery from 4- to 8-toot interval, unadie to sampie
I
; | i
; | | 5 -
| Y
; ‘ ! - = Estimated from outside ot acetate liner
—5 -
—7
8 Total Depth ot Boring = B feet bygs
| .
.—9
—0
! Water Taple PROJECT Naval Station Treasure Isiand SAMPLING METHOD _NA
a
= LOCATION IR Site 12 GROUND ELEVATION _ NA
] tab Samole JOB NUMBER __869-242B05 TOC ELEVATION _NA
LOGGED BY _FPaul Hibser BORING DIAMETER __15 Inches
DATE DRILLED ..8/17/98 TOTAL DEPTH OF HOLE _8 Feet Bgs
DRILLER __Fast T=k WATER LEVEL 5.5 Feet bas
DRILL METHOD __Geoprobe WELL INSTALLED? (Y/N)
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Tt TETRA TECH EMI

LOG OF BORING 12-HP187

Page | of 1
_ . ™
E > >
o oy S c O
= s = 3 = S 3
© [T} = Q = v o 8
=1 3 a p < 25 o
5 5 a g 3 5 © 3
%) » w S o v & > MATERIALS DESCRIPTION
Pvicoimia | oiesas | '} M SILT 1 TEND. orown 15 (R 2030 with raor mz
: ; i » SP Frary gra322 SAND. yeduwisn BIoWn iR S i 2ry, ree 10 MESWT- gl ansy
2aZewil . nIs I .
! E ;
: ! — : —
' ! |
| !
| " 4
| ! |
I H
| 2 7]
; i r ’ Zcior hanges to grayisn brown {I0YR &/21 7]
| | i L3 } .
242WWOT |35 ' cetd L] well-graded SAND, very dark gray (IOYR 3/1. wet, fine- to coarse-grained,
| ] - with trace amounts of broken glass .
] :
g fwooma | 2448 4 ‘ 7]
i ? . ; sP Poorly graded SAND, grayish brown (IC7R 372, fine— r> mecaum= jramedad,
i : I i :ncrease in snells .
~5 Y -
| | |
; —6 Trace ciay 5alls -
~7 Color changes to dark gray =]
—8 Total Oepth of Boring = 8 feet bgs
- -
_g p—
—0 —
! water Taple PROJECT Naval Station Treasure Island SAMPLING METHOD NA
= LOCATION 1R 3ite 12 GROUND ELEVATION _NA
] Lab Sampie JOB NUMBER _0B9-24280° TOC ELEVATION __NA
LOGGED BY __73ui Hbser BORING DIAMETER __I-5 inches
DATE DRILLED __8/17/2% TOTAL DEPTH OF HOLE 2 F2%i ins
DRILLER _Fast Tek WATER LEVEL _5 Fes! 0as
DRILL METHOD __GE0Probe WELL INSTALLED? (Y/N) _N




Tt TETRA TECH EMI

LOG OF BORING 12—-HP188

Page I of 1
z 2 2
1) (=) Qo O
e = i 3 B 23 38
[+1] 1} = Q ~ v e O
a a N < < a5 o
5 5 S § & &% 8
(‘B a i = (=} w 6 3 MATERIALS DESCRIPTION
i I sma f 34748 | | 1.1 s SILT SAND. brown I1GYR 4731
! i ; |
| i ; | .
dzawOi oo i [— f | sP PoOrly graded SAND, yellowish brown UUYR S/41 moist, tne~ to
! ; i i ! medum-gramnea
X ! t : :
? | ! — —
i ) f i
| e o
2308WGH { s ’ :'—2 : _
i f' ' well-graded SAND, vellowish brown [OT7R 5741, fine— to toarse—gramed, with
? i : trace amounts ot shell fragments
| =3 .
| |
'; -
: |
i {
4' ! :_4 ‘ Total Oepth of Boring = 4 feet bgs
: ; ; i
i | i
T
, | :
| S ]
S
1 1
i
|
|
! }_8 7]
i |
L
| !
: ; »_7 _
D
o3
1 |
li o
; S
| b
| 1
| !
| ' —~0
! Water Taple PROJECT __Naval Station Treasure Island SAMPLING METHOD NA
= i LOCATION _if 3it= 12 GROUND ELEVATION _NA
" Lab Sampie JOB NUMBER __ 3697242805 TOC ELEVATION _NA__
LOGGED BY __Paur Hibser BORING DIAMETER 1.5 inches
DATE DRILLED _8/17/98 TOTAL DEPTH OF HOLE __4 Feet 0gs
DRILLER Fast Tek WATER LEVEL 2.75 Feet bgs
DRILL METHOD __Geoprobe WELL INSTALLED? (Y/N) N




T# TETRA TECH EMI

LOG OF BORING 12-HP189

Page 1 of 1
I 2 2
o £ e 2 - £33
— — a 8 E — o 8
2 2 & «c = L E 5
e & 3 5§ § £E8 g
» » T = a a5 98 MATERIALS DESCRIPTION
: SUONA ) 3ZdE IR L SILTY SANG. prown U0 R g, 30wt 31ass 43
! ; | | se Poorty graged SANG, /edowish Srown 00 R S021 n2- co megum- Jranes
24TWWOIT I : = .
i
! — —
| §
!
| 2 -
! :
f i
OTIRA ; ;
! l
! i : |'—3 —
H : ! s
. i ! i
i | | é
2424W018 | 1250 | ; 7
| |
|
| } ‘ 13/48 Color changes to btack (19YR 2/1], pece 2f wood blocking thoe--causes pool |
] ! recovery
i i i l |
| : , -
B -
. " = Estimated from cutside ot acetate hner 3
— -
._7 -
i 8 Total Depth of Boring = 8 feet bgs
—g -
! L J
L | | l
: ‘ ! Lo —
N i Station Treasure Island NA
W ater Tavie PROJECT 22 =20 SAMPLING METHOD 12
= LOCATION _IR Site 12 GROUND ELEVATION _NA
[] tap Sample JOB NUMBER _089-242805 TOC ELEVATION N4
LOGGED BY __Faul Hibser BORING DIAMETER -3 Ifches
DATE DRILLED __8/17/98 TOTAL DEPTH OF HOLE _ 8 Fest ba:
DRILLER __Fast Tek WATER LEVEL _5.5 Feet bgs
DRILL METHOD __8€0orrove WELL INSTALLED? (Y/N) N




T# TETRA TECH EMI

LOG OF BORING 12-HP190

DRILL METHOD __Geoprobe

Page 1 of |
g 2 2
9 E s S < £8 08
3 s & & Z 3% 3
g g = 5 - E a 2
& 3 T k= & n & 8 MATERIALS DESCRIPTION
B/ | 30/48 i 11| M SILTY SAND. brown {1OYR 4/3), with roots
Lo < 1
Z3ZAWOIG 1348 J K 1
o s =
I ]{ i ; Poorly graded SAND, yellowish brown {10YR 5/41, dry, fine— to meaum-grained
—2 ~
' |
o I :
i ;
|
% ; —3 ]
: !
E [VauT:Y :\
2oMwI2e | T " - -
I
! < V] SW weli-gragea SAND. yeltowish brown (10YR 5730, wet, fine- t2 coarse-gramed
! 35045 4 -
IR -
i ~5 | —
1
i = i
|
i \ —B =
! s
i - ]
; ; L7 _
A
I i 8 ! . Tarat Depth of Boring = 8 feet bgs
1 !
| t - 4
! |
| :
I ol -
|
! Water Taole PROJECT Nava! Station Tregsure Island SAMPLING METHOD NA
L 4 N ) LOCATION __1R Site 12 GROUND ELEVATION __NA
[7] Leo sampie JOB NUMBER __069-242B05 TOC ELEVATION __NA
LOGGED BY __Paul Hibser BORING DIAMETER .5 Inches
DATE DRILLED __8/17/98 TOTAL DEPTH OF HOLE B Feet bgs
DRILLER __Fast Tek WATER LEVEL _4.5 Feet bgs

WELL INSTALLED? {Y/N) _N




Tt TETRA TECH EMI

LOG OF BORING 12-HP191

Page I of |
= = ©
[ a2 S S O
a £ - 3 =z =38
) ) = o — v L O
a a & < £ 38 5 o
3 5 g S g E B8 9
»n n T S a w & > MATERIALS DESCRIPTION
R Das 1) sH SILTY SAND. 3r3.15m Sriwn G0 (R S/
2ATWNGI , AL i ’— ‘ . .
T T N )
: { :_1 '_ SP " - PR R
: i ! ; Foorly graded SAND, yellowish brown (OYR 5741, fine- 1o medwm=gramned
N
N | P
! !
! | 2 _
i |
| 5 . Some clay balls
[ 3404 {
Zadawoil boa23s j —3 -
‘ ] &
: ! |
5 i ! Y
' —4 : Tota! Depth of Boning = 4 fest pgs
- =5 .
| | | |
! ! f ]_
! 5 e :
o
| s 7 -
, ! | |
i ; i L
i ‘ ‘
: |
! i —7 _]
: ! i
| E | L
i |
I —8 ]
!
' -
o
H 1
i —9
i i 4
| Lo
. | |
—0 |
! Water Taple PROJECT Naval Station Treasure Isiand SAMPLING METHOD MA
= LOCATION __IR Site 12 GROUND ELEVATION _MA
[ Lsc Sample JOB NUMBER __069-242805 TOC ELEVATION __NA
LOGGED BY __Paul Hibser BORING DIAMETER __.5 Incres
DATE DRILLED _8/17/98 TOTAL DEPTH OF HOLE 4 Fest
DRILLER _.Fast Tek WATER LEVEL _3.75 Feet pgs
DRILL METHOD __G20probe WELL INSTALLED? (Y/N) _N




Tt TETRA TECH EMI

LOG OF BORING 12-HP192

Page 1 of |
g e
o =Y (=) L D g
2 = g 3 g &3 3
) ) =) Q = v L O
e ¢ 5 % & £§3
o Q LD
» » T k= 3 » &5 B MATERIALS DESCRIPTION
i e | oaras 1M SILT7 SAND. brown lI07R 531
AW P ! - 1
N ; g spP Pooriy graded SAND, yeliowsn brown [0YR 5/4;, fine~ to mecum-grained,
: g g ary, with trace amounts 2f snell fragments
! : — —
! i i
! s
I
|
| -9 _|
Loostia
3 .
242WAWC24 14:05 g
36748 4 _
i 9 Well-graded SAND, gray (10YR 5/1], trace amount of coarse-gramned peboles
I ; 0
; f —5 6 -
i :
| | o
i i - ©
3 i !
i ; H '_6 O
[ ) I 00 GW GRAVEL, gray (10YR 5/11, subangular to angular
| | | b
i ! i < oﬁ
i o V]
| b Q
| )
| | , Sh
; >0° vellowish rock stuck in ena of choe, prevents recavery 1cm 7 1o B feet
Q i :
)
fm Oq
)
-8 On
Total Bepth of Boring = 8 feet bgs
—9
]
' —0

PROJECT __Naval Station Treasure Island

! water Tabie

= LOCATION 1R Site 12

=1 L3sb Sample JOB NUMBER

069-242B805

S

LOGGED BY __Paul Hibser

DATE DRILLED

8/17/98

DRILL METHOD

DRILLER _Fast Tek

Geoprobe

SAMPLING METHOD __NA

GROUND ELEVATION _NA

TOC ELEVATION __NA

w

BORING DIAMETER __.5 Inche

TOTAL DEPTH OF HOLE _8 Feet tas

WATER LEVEL _4.5 Feel bgs

WELL INSTALLED? (Y/N) _N




Tt TETRA TECH EMI LOG OF BORING 12—-HP193

Page 1 of |
_ . XG)
[ > >
o (=% [, f ol
a £ et < = 22 3
® o = g = 2 2 O
=1 a N < £ a5 0
B ® =] S 2 & @ 3
1] » i S o v &8 2 MATERIALS DESCRIPTION
' CIOOMA | 3338 1M SILTY SAND, brown [0YR 4/3), with root matenal
TAZAWOZ5 s | | SW Well-graded SAND, dark gray UOYR 4/t), fine- to coarse-qraned, subanguiar
! ‘ | { to subrounded
; % l‘ i_.q -
e ||
i ! i i Color changes to dark grayish brown (I0YR 4/2), gran <:ze :ncreases to more 7
! i ; : coarse—grained sand, with traces of petples
N .
H i | .
; ‘- 5 i
sazawnzs | oz : - I T
: H ? —3 ! Color changes to very dari gray (10YR 3/1), saturated, possible staimng, fanf|
i | t ! oqor
. ! i i
: by ! - ! -1
| - |
E I
i | i — Total Depth of Boring = 4 feet bgs
i | |
. | 1
| 5 ! .
. | ! :
| i
j |
{
. -6 -
i 1
| | I I
| | 7 -
: .
| ; - -
i I |
: ! - 4
i i
5 l —9 —
! |
' |
| - A
|
! i
! —0 . —
! Water Table PROJECT Naval Station Treasure Island SAMPLING METHOD NA
= LOCATION IR Site 12 GROUND ELEVATION _NA
[ Let samole JOB NUMBER _069-242B05 TOC ELEVATION _NA
LOGGED BY __Faul Hibser BORING DIAMETER __1.5 Inches
DATE DRILLED . 8/17/98 TOTAL DEPTH OF HOLE 4 Feet b3s
DRILLER _Fast Tek WATER LEVEL __3.25 Feet bgs
DRILL METHOD __5E0Probe WELL INSTALLED? (Y/N) _N




Tt TETRA TECH EMI LOG OF BORING 12-HP194

Page I of |
= > i
) o S S O
s £ S § g £32¢8
L 2 = & = o 2 O
a Q & £ a5 0
5 5 = G 8 5 9 @
& 3 e S 3 a6 9B MATERIALS DESCRIPTION
Poapn b apas r | IR L SILTY SANG, brown (10R 4/3)
cdzaw0zY =5 i M SW well-gracea SAND, yellowish brown [10YR 5744, fine- to coarse-grameda, with
traces of subangular gravel
Gt — ) —
24204028 | 14155
1 —2 ! & —1
L Y J
_3 —
4 Total Depth of Boring = 4 feet bgs
=3 -
—6 -]
_7 —
._8 —
_g —
—0 . _
W water Tavke PROJECT _1N2v3) Staton ~reasure [siang SAMPLING METHOD _NA
= LOCATION _IR Site i GROUND ELEVATION __NA
Lab Sample JOB NUMBER __069-242B05 TOC ELEVATION __NA
LOGGED By __Paul Hibser : BORING DIAMETER _2 Inches
DATE DRILLED _8/17/98 TOTAL DEPTH OF HOLE __4 Feet bgs
DRILLER __Fast Tek WATER LEVEL __2.5 Feet bgs
DRILL METHOD _Geoprobe WELL INSTALLED? (Y/N) _N




Tt TETRA TECH EMI

LOG OF BORING 12-HP195

Page 1 of |
=3 . ™
E > >
[=% e —
QL aQ (=] O 9 g
13 = . -—
= = =) 3 E P % 3
3 3 & < £ a5 o
g 5 =) e 8 5 98 3
» 17,1 w ] o n & D MATERIALS DESCRIPTION
sra 1oanas | ; 1S SILT / SANC, nrown 15 0A 03
SaWRDIE S ; 7' o] SW Well=Jrades SAND. JPa¥isn Srann (R 5000 nne- o Dhaiie- g aned
| j I P .
| | 0. -
242WW020 | 1515 K
2 6: - 9) i
oA —2 -]
|
i | h—-3 p—
’ 1 i — Total Bepth of Boring = 4 teet bgs
! % | :
3 T .
' |
| . .
2 | L
i f‘ ‘ 1
| : L
E | —5 .
1 |
i |
[
i | I 1
| !
|
? ; — =
| ! i
I [' 7
] ,
i__e —
r' -
—9 -
: —0 =
! water Taple PROJECT NavaHl Station Treasure Isiand SAMPLING METHOD _NA
= LOCATION _IR Site 1@ GROUND ELEVATION __N~
*<] Lab Sampie JOB NUMBER __286-24280° TOC ELEVATION M-

LOGGED BY __Faui Hibser

DATE DRILLED _5/17/98

DRILLER Fast Tek

DRILL METHOD _Geoprobe

BORING DIAMETER __.= In<res
TOTAL DEPTH OF HOLE - Feet o3¢
WATER LEVEL .75 Feet bgs

WELL INSTALLED? (Y/N) _N




	FINAL TECHNICAL MEMORANDUM, ADDITIONAL DIOXIN CHARACTERIZATION, OLD BUNKER AREA�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	TABLE OF CONTENTS�������������������������������������������������������������������
	1.0 INTRODUCTION����������������������������������������������������������������
	2.0 BACKGROUND����������������������������������������������������������
	3.0 OBJECTIVES����������������������������������������������������������
	4.0 METHODS�������������������������������������������������
	5.0 RESULTS�������������������������������������������������
	6.0 RISK CHARACTERIZATION AND DISCUSSION����������������������������������������������������������������������������������������������������������������������������������������
	REFERENCES����������������������������������������������
	FIGURES�������������������������������������
	FIGURE 1: PREVIOUS AND RECENT DIOXIN SOIL RESULTS�������������������������������������������������������������������������������������������������������������������������������������������������������������������

	TABLES����������������������������������
	TABLE 1: SUMMARY OF SOIL SAMPLING LOCATIONS AND RATIONALE�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	TABLE 2: SUMMARY OF DIOXIN SOIL SAMPLE RESULTS����������������������������������������������������������������������������������������������������������������������������������������������������������
	TABLE 3: SUMMARY OF FLAME IONIZATION DETECTOR (FID) RESULTS�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

	APPENDICES����������������������������������������������
	APPENDIX: BORELOGS����������������������������������������������������������������������




