analysed with: Analyse-it + General vi1.50

Test |Cumulative Probability and Other Statistics
Data Set]All Soil and Sediment
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Test
Data Set
Parameter

Cumulative Probability and Other Statistics
All Soil and Sediment
Phosphorus

Project

Tourtelot

analysed with: Analyse-it + General v1 50
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Test [Cumulative Probability and Other Statistics

Data Set]All Soil and Sediment
Parameter|Phosphorus (log-transformed)

analysed with: Analyse-It + General v1.5C
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analysed with: Analyse-lt + General v1.50
Test |Cumulative Probability and Other Statistics

Data Set|All Soil and Sediment
Parameter|Selenium
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analysed with: Analyse-it + General v1 50
Test |[Cumulative Probability and Other Statistics

Data Set|All Soil and Sediment
Parameter|Selenium (log-transformed)

Project|Tourtelot Date 1 June 2001
P n l 268 (cases excluded: 20 due to m
0 -
Mean -0.131
40 1 95% Cl -0.160 to -0.102
©1 Variance 0.0584
>4 SD 0.2417
§ SE 0.0148
£ cv -185%
i
2
¢
Median -0.140
95.6% ClI -0.161 t0 -0.076
. Range 0.971036304
[o]] 0.428408692
w
l ', Percentile
' 2.5th -0.495
25th -0.349
50th -0.140
L] T L] L] L} L} L} LJ L L} 1 75th 0.079
97.5th 0.307
3 o
2 o
| cCoefficient | p
217 Shapiro-Wilk 0.9475 <0.0001
8 Skewness -0.0024 0.9871
g o Kurtosis | -1.0369]  <0.0001
-]
E
[«]
2 -1 -
24 o
e e v —r—r—r—

Log Se

.p 05-04-03-02-01 0 01 02 03 04 05




Test

Cumulative Probability and Other Statistics

analysed with: Analyse-It + General v1.50

Data SetJAll Soil and Sediment
Parameter|Silver
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analysed wilh: Analyse-it + General v1.50

Test [Cumulative Probability and Other Statistics
Data Set|All Soil and Sediment
Parameter|Silver (log-transformed)
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Test
Data Set
Parameter

Proiect
Froject

Cumulative Probability and Other Statistics
All Soil and Sediment
Thallium

Tourtelot
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Test [Cumulative Probability and Other Statistics

Data Set|All Soil and Sediment

Parameter|Thallium (log-transformed)
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analysed with; Analyse-It + General v1.50
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analysed with: Analyse-It + General v1,50

Test {Cumulative Probability and Other Statistics
Data Set]All Soil and Sediment
Parameter|Vanadium .
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Data Set]All Soil and Sediment

Test [Cumulative Probability and Other Statistics

Parameter]Vanadium (log-transformed)

anaiysed wiih: Anaiyse-it + General v1 50
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analysed with: Analyse-It + General v1,50

Test [Cumulative Probability and Other Statistics
Data Set]All Soil and Sediment

Parameter|Zinc
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Data Set)All Soil and Sediment
Parameter|Zinc (log-transformed)

Test |Cumulative Probability and Other Statistics

analysed with: Analyse-it + General v1.5¢
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ATTACHMENT E-5

Soil Heterogeneity Evaluation for Arsenic, Iron, and Manganese




ARSENIC DATA EVALUATION

L

; 1. Maximum As value at site = 39.1 mg/kg detected in boring TW-8 at 15.5 ft bgs. This
| is a bedrock sample outside the “areas of interest.”

2. Minimum As value at site = 4.4 mg/kg at Demolition Area 3 (DA3-4/5.5). Thisisa

bedrock sample.

3. As concentration in high-metal “ash” sample from Flare Site (FA-6A/1) = 9.2 mg/kg.
! 4. As concentration in other high-metal sample from Flare Site (FA-3/.5) = 18.0 mg/kg.
| 5. 95" percentile of ambient soil data set = 18.2 mg/kg.

6. Upper Tolerance Limit (UTL) based on normal distribution of 20-sample Tourtelot

ambient soil data set = 21.5 mg/kg. Normal distribution selected due to higher
Shapiro-Wilk coefficient for untransformed data relative to log-transformed data for
ambient soil data set (see Table 1). (Note that larger data set of all site in-situ As

mnlag 1o mAara Anmoictas e L

samples is more consistent with a log-normal distribution; see item 14, below).

“Typical” range of As in soil = 1.0 — 40 mg/kg (Dragun, 1988).

8. Range of As in “B horizon” soil in Western US = <0.2 — 97 mg/kg (Connor and

Shacklette, 1975).

Range of As in UC California soil study = 0.6 — 11.0 mg/kg with a log-normal
distribution.

10. PRG (cancer) for As = 0.39 mg/kg; PRG (non-cancer) for As = 22 mg/kg.

11.

12.

13.

14.

15.

16.

As occurs naturally in about 245 mineral species. It is redox sensitive and can
“cycle” through the environment

Isoconcentration contour map does not indicate “bullseye” arsenic anomalies within
the “areas of interest.” However, an arsenic anomaly is apparent along the
northeastern border of the site unrelated to any “areas of interest.” (See
isoconcentration contour map).

Wilcoxon rank sum test comparing ambient soil data set with all available data from
each area of interest shows NONE of the areas of interest have statistically
significantly higher As concentrations (see Table 2 and Figure 1).

As histogram of all in-situ site soil data (as opposed to just the 20-sample ambient
soil data set) is uniform when log-transformed (and exhibits a higher Shapiro-Wilk

cnafficiant ralativa 4 nmtramofane a1 I o oAn

coeilicient relative to untransformed data), with iwo far outliers of 39.1 mg/kg (TW-

8/15.5) and 37.4 (FA-4/2.5). (See Figure 2).

Scatter plot shows 19 out of 243 in-situ soil samples exceed the 95 percentile

ambient value of 18.2 mg/kg; this 7.8% of the data compared with the predicted 5%.
(See Figure 3).

Scatter plot shows 14 out of 243 in-situ soil sample exceed the ambient UTL of 21.5
mg/kg; this is 5.8%of the data compared with the predicted 5%. (See Figure 3),

MetlSumm 1 06/06/01




17. Examination of the scatter plot suggests that the highest As concentrations tend to be
associated with bedrock samples. Is this an important geochemical variable that .
could affect the ability to identify potential impact? To test this hypothesis, we
separated the data into lithologic categories and statistically compared the two
categories with the most data, bedrock vs. clay, using the Wilcoxon rank sum test.

Result: no statistical difference between bedrock and clay (see Table 3). We,
therefore, conclude that lithology is not a significant variable. Why does this
statistical ‘result seem to contradict the observation of highest As concentrations being
associated with bedrock? We examined the full data set and found that the samples
with the lowest As values are also bedr ‘ i

natural geochemical heterogeneity with respect to As.

18. After we statistically examined potential lithologic differences, we used the more
generic approach of examining concentration variations as a function of depth. First,
we performed regression and correlation analysis that showed a weak but statistically
significant negative relationship between concentration and depth (See Table 3 and
Figure 4). That is, concentrations actually tend to decrease with depth, contrary to the
above observation (demonstrates just how anomalous those high bedrock samples
are). Separated the data into two groups: O to 2 ft bgs and > 2ft bgs and statistically
compared the groups using Wilcoxon rank sum. Result: 0 to 2 ft bgs group is
statistically significantly higher than > 2ft bgs (Table 3). Suggests that only shallow
data should be used for comparing areas of interest to ambient data set as inclusion of
deeper data would bias low the area-of-interest mean. We re-did #13 above screening
out all data from areas of interest >2 ft bgs. Result: still no significantly higher As .
concentrations in areas of interest versus ambient data. (see Table 2). -w

19. Re-examined histograms, grouping the data in two groups as above to see if better
distributions resulted. Slight improvement in Shapiro-Wilk probabilities. (See
Figures 5 and 6).

20. Possible explanations for higher As concentrations in shallow soil samples include:
regional industrial impact and natural geochemical va:iability For the latter, we

PR, 1 C MtpeiEATA A tem o A Foncaend thak vvanot Ao 1o darmuad fram tha

researched As occurrence in soil and found that most As is derived from the
weathering of sulfide minerals. As is relatively mobile under reducing conditions and
immobile in oxidizing conditions. Shallow soil zone would be expected to be
0x1dlzmg‘ Where does As occur in the oxidized soil zone? Typically found in iron
and manganese OXy- -hydroxides formed from weathering of iron and manganese
minerals abundant in rocks found at the site. Whatever the cause, the lack of

s1gn1ﬁcaqtly hlgher values in the areas of interest relative to the ambient data set

supports no DOD-related impact.

21. CONCLI_;ISION: No evidence of arsenic impact at the site but data analysis indicates
high denge of heterogeneity with respect to natural As concentrations, making a “no
impact” demonstration difficult.
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IRON DATA EVALUATION

. Maximum Fe value at site = 66,000 mg/kg detected in Flare Site (FA-3/.5). This is a

clay sample.

Minimum Fe value at site = 25,000 mg/kg at TNT Strips (TNT-1C-1). This is a clay
sample.

Fe concentration in high-metal “ash” sample from Flare Site (FA-6A/1) = 39,400
mo/ko

mg/kg.

The maximum Fe value coincides with other high-metal values in FA-3/.5.

95™ percentile of ambient soil data set = 43,805 mg/kg.

6. Upper Tolerance Limit (UTL) based on normal distribution of 20-sample ambient

data set = 50,817 mg/kg. Normal distribution selected due to higher Shapiro-Wilk
coefficient for untransformed data relative to log-transformed data for ambient soil

Takl 1\
data set (sec Table 1).

“Typical” range of Fe in soil = 7,000 — 550,000 mg/kg (Dragun, 1988).

8. Range of Fe in “B horizon” soil in Western US = 15,000 — >100,000 mg/kg (Connor

and Shacklette, 1975).

Range of Fe in UC California soil study = 10,000 — 87,000 mg/kg with a log-normal
distribution.

10. The PRG for Iron is 23,000 mg/kg.

11.

12.

13.

14.

Iron is the third most abundant metallic element in the earth’s crust —behind silicon
and aluminum. It occurs as a major component of most rocks, particularly certain
types of igneous and metamorphic rocks and the sediments derived from such rocks,
such as shale. Mafic igneous rocks often contain in excess of 10% (100,000 mg/kg)
iron. Iron occurs in thousands of minerals, is highly pH and redox sensitive and is

largely mobilized and redistributed t}‘qugh the soil zone upon weathering. In the

oxidized soil zone, iron commonly occurs in various particulate Fe(III)
oxyhydroxides. Iron is an essential element in the metabolism of animals and plants.

Isoconcentration contour map does not indicate “bullseye” iron anomalies in the areas
of interest. Instead, there appears to be a widespread zone of elevated Fe
concentrations that extends through the areas of interest in the South Valley and the
Howitzer Test Facility in the North Valley and continuing through TNT Strips. (See

lSOCOI'lCCI‘l[I'&[lOD contour map)

Wilcoxon rank sum test comparing ambient soil data set with all available data from
each area of interest shows that several of the areas of interest have statistically
significantly higher Fe concentrations, including the soil samples from North Valley
borings located outside of the areas of interest (see Table 2 and Figure 7).

Fe histogram of all in-situ site soil data (as opposed to just the 20- sample ambient soil
data set) shows one far outlier of 66,000 mg/kg (FA-3/.5). (See Figure 8)

L2I1CT O 00,0 wll I J.EUI.U u;
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15. Scatter plét shows 103 out of 243 in-situ soil samples exceed the 95™ percentile
ambient value of 43,805 mg/kg; this 42% of the data compared with the predicted

o

5%. (See Figure 9).

16. Scatter plot shows 6 out of 243 in-situ soil sample exceed the ambient UTL of 50,817
mg/kg; this is 2.5%of the data compared with the predicted 5%. (See Figure 9).

17. Examination of the scatter plot does not indicate a systematic pattern with respect to
concentration and location, depth, or lithology, with the possible exception that the
two highest Fe concentrations are in the Flare Site — one clay sample and one bedrock
sampie. We separated the data into lithologic categories and statistically compared
the two with the most data, bedrock vs. clay, using Wilcoxon rank sum. Result: no
statistical difference between bedrock and clay. (See Table 3).

co

A £+ tatictinnll iri tantial 11 1 1
. After statistically examining potential lithologic differences, we used the more

generic approach of examining variation as a function of depth. First, we performed
regression and correlation analysis that showed a weak but statistically significant
positive relationship between concentration and depth (See Table 3 and Figure 10).
That is, concentrations of Fe actually tend to increase with depth. Separated the data
into two groups: O to 2 ft bgs and > 2ft bgs and statistically compared the groups
using Wilcoxon rank sum. Result: >2-ft bgs group is statistically significantly higher
than 0 to-2ft bgs. Suggests that only shallow data should be used for comparing areas
of interest to ambient data set as inclusion of deeper data would bias high the area-of-
interest mean (might explain the high rate of concentrations above the ambient 95t
percentile). We re-did #13 above screening out all data from areas of interest >2 ft
bgs. Result: still some significantly higher Fe concentrations in areas of interest
versus ambient data (see Table 2) but two key observations: (1) no change to status
of N. Valley borings (still significantly higher even though these samples are
collected outside of the areas of interest) and (2) change of status to Flare Site (no
longer significantly higher). Suggests that high Flare Site samples are not
representative of significant “impact” and that a high degree of natural heterogeneity
is present with respect to Fe soil concentrations.

—

19. Re-examined histograms, grouping the data in two groups as above to see if better
distributions resulted. No improvement for O to 2-ft bgs data set but slight
improvern;ent for >2-ft bgs data set. (See Figures 11 and 12).

20. Examined the ratio of iron to other metals to see if we could document if a natural
ratio is maintained independent of absolute Fe concentrations. Noted in UC study
that a stro}ng positive statistical correlation was apparent for Fe and V. This is likely a
result of the natural relationship of these metals in mafic minerals. Is this ratio
reflected at Tourtelot? We performed regression and correlation analysis and found a
reasonably strong positive correlation between Fe and V (see Figures 13 and 14);
however Fe:V ratio at Tourtelot is significantly higher than found in UC Study.
Performed Wilcoxon rank sum comparison of ambient sample Fe:V ratio to UC Study
Fe:V rati& for their 50-samples. Result: Fe:V ratio is statistically significantly higher
in Tourtelot ambient samples. Indicates that Tourtelot samples are naturally enriched

in Fe (not depleted in V due to examination of V concentrations) relative to literature
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values. A logical next step would be to perform Wilcoxon area-of-interest
comparisons using Fe:V ratios to see if and where differences occur.

21.

r
[

Fe results at Tourtelot exhibit some systematically higher concentrations in areas of
interest relative to ambient data set. Possible explanations for higher Fe
concentrations in deeper soil samples include: natural geochemical weathering
processes that cause leaching near surface and re-deposition at depth based on
changes in pH and redox. Whatever the cause, finding higher Fe concentrations at
depth supports an interpretation of no DOD-related impact.

CONCLUSION: Iron data at the site exhibits very complex relationships, making

proof of no DOD-related impact difficult. However, the higher Fe concentrations at
depth, the appearance of natural iron enrichment in the ambient samples, and the
inconsistent area-of-interest vs. ambient Wilcoxon results support the interpretation of
natural causes for the apparently elevated Fe concentrations.

MetlSumm 5 06/06/01




MANGANESE DATA EVALUATION

n

Maximum Mn value at site = 4,340 mg/kg detected in Ammunition Renovation Area
(AR-1/4.5). This is a clay sample.

Minimum Mn value at site = 131 mg/kg at Demo Site 3 (DA3-4/5.5). Thisis a

bedrock sample.

|
Mn concentration in high-metal “ash” sample from Flare Site (FA-6A/1) = 564

mn]](n

ILLEI J\é’

Mn conceLtration in other high-metal sample from Flare Site (FA-3/.5) = 1,100
mg/kg. |

95™ percentile of ambient soil data set = 1,645 mg/kg.

6. UTL based on normal distribution of 20-sample ambient data set = 2,083 mg/kg.

Normal distribution selected due to higher Shapiro-Wilk coefficient for
untransformed data relative to 10g-transf0rmed data for ambient soil data set (see
Table 1). (Note that larger data set of all site in-situ Mn samples is more consistent

with a log-normal distribution; see item 14, below).
“Typical” range of Mn in soil = 100 — 4,000 mg/kg (Dragun, 1988).

8. Range of Mn in “B horizon” soil in Western US = 30 — 5,000 mg/kg (Connor and

10.

11

12,

13.

14.

Shacklette, 1975).

Range of Mn in UC California soil study = 253 — 1,687 mg/kg with a iog-normal
distribution.

The PRG for Manganese is 1,800 mg/kg.

. Manganese geochemistry is similar to iron. However, Mn is generally significantly

less abundant than Fe, the ratio in the earth’s crust being about 1 part Mn to 50 parts
Fe. Similar to Fe, Mn is relatively abundant in many types of igneous and

mnfamnmh;n Fﬂf\l’(‘ ;(‘ h;ﬂ]\]‘l ﬂu OﬂA rnr]nv (‘ﬁﬂ(‘;f‘;"ﬂ Oﬂf* ;C ]Ofﬁﬂ]‘l rnmnk“;vnﬂ '_lﬂf‘
u..lvu.uxn.ul.uu\.o LUWDLD,y 1O lllslll] l.ll..l CLIM LW UUA OWLIODLLL Y Wy ALl 1D lms\ilj AWV VLA AN

redistributed through the soil zone upon weathering. Also similar to Fe, Mn
commonly occurs in particulate oxyhydroxide minerals in its oxidized valence states.

Isoconcen;tration contour map does not indicate significant manganese anomalies in
areas of interest with the possible exception of the Ammunition Renovation Area and
a relatively small portion of the TNT Strips where an area of elevated concentration is
created bx anomalous results at sample AR-1A and ambient sample NO-100.

Wilcoxon rank sum test comparing ambient soil data set with all available data from
each area of interest shows that NONE of the areas of interest have statistically

signiﬁcant‘ly higher Mn concentrations (see Table 2 and Figure 15).

Mn histogram of all site data (as opposed to just the 20-sample ambient soil data set)
is relatlvely uniform when log-transformed (and exhibits a higher Shapiro-Wilk
coefficient relative to untransformed data), with no far outliers. (See Figure 16).
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15.

Scatter plot shows 32 out of 243 in-situ soil samples exceed the 95™ percentile
ambient value of 1,645 mg/kg; this 13% of the data compared with the predicted 5%.

16.

17.

18.

—
\O

20.

21.

(dee Figure 17).

Scatter plot shows 13 out of 243 in-situ soil sample exceed the ambient UTL of 2,083
mg/kg; this is 5.3%of the data compared with the predicted 5%. (See Figure 17).

Examination of the scatter plot does not indicate a systematic pattern with respect to
concentration and location, depth, or lithology, with the possible exception that the
two highest Mn concentrations are in Ammunition Renovation Area — both are clay
samples. Note, however, that Ammunition Renovation did not show significantly
higher concentration relative to ambient data set using the Wilcoxon test in step 13
above. We separated the data into lithologic categories and statistically compared the
two with the most data, bedrock vs. clay, using Wilcoxon rank sum. Result:

statistically significant difference between bedrock and clay. (See Table 3)

After statistically examining potential lithologic differences, used the more generic
approach of examining variation as a function of depth. First, we performed
regression and correlation analysis that showed a weak but statistically significant
negative relationship between concentration and depth (see Table 3 and Figure 18).
That is, concentrations of Mn actually tend to decrease with depth. Separated the data
into two groups: 0 to 2 ft bgs and > 2ft bgs and statistically compared the groups
using Wilcoxon rank sum. Result: 0 to 2-ft bgs group is statistically significantly
higher than > 2-ft bgs. Suggests that only shallow data should be used for comparing
areas of interest to ambient data set as inclusion of deeper data would bias low the
area-of-interest mean. Re-did #13 above screening out all data from areas of interest
>2 ft bgs. Result: still no significantly higher Mn concentrations in areas of interest
versus ambient data (see Table 2).

Ra_

- Re-examined histograms, grouping the data in two groups as above 1o see if better

distributions resulted. Slight improvement for >2-ft bgs data set toward lognormal
but significant improvement for shallow (i.e., 0 to 2-ft bgs) data set such that log-
normal distribution for this data set is strongly supported. (See Figures 19 and 20).

Possible explanations for higher Mn concentration bias in shallow soil samples
include: regional industrial impact and natural geochemical weathering processes.
We suspect the latter as Mn commonly occurs in the highly oxidized part of the soil
column as manganese oxy-hydroxides formed from weathering of manganese-bearing
minerals abundant in rocks found at the site. Whatever the cause, the lack of
significantly higher values in the areas of interest relative to the ambient data set
supports no DOD-related impact.

CONCLUSION: No evidence of manganese impact at the site but data analysis
indicates high degree of heterogeneity with respect to natural Mn concentrations,
making “no impact” demonstration difficult.
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miscstat.xls

TABLE 3

Results of Various Statistical Tests for As, Fe, and Mn

L 7

Statistical Test As

1. Wilcoxon Rank Sum Test 0.1307
Bedrock vs. Clay

Null Hypothesis = No Difference in Concentrations

Alternative Hypothesis = Difference in Concentrations

2-sided test, reject null hypothesis at p <0.05

2. Wilcoxon Rank Sum Test 0.0001
0 to 2-ft bgs vs. > 2-ft bgs

Null Hypot;hesis = No Difference in Concentrations

Alternative Hypothesis = Difference in Concentrations

2-sided teét, reject null hypothesis at p <0.05
\

3. Spearrﬁan Rank Correlation <0.0001
Concentration vs. Depth

Null Hypothesis = No Correlation

Alternative Hypothesis = Correlation

Reject null hypothesis at p <0.05

4. Linear Regression 0.0160
Concentration vs. Depth

Null Hypothesis = No Correlation

Alternative Hypothesis = Correlation

Reject null hypothesis at p <0.05

Notes: |
Values in I%)old regarded as "statistically significant" at <0.05 level

Fe

0.4652

0.0479

0.0092

0.5080

Mn

<0.0001

0.0084

0.0088

0.0839
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stretched in the center of the grid opposite the traverse direction. Twenty 5-foot-wide by 100-foot-long lanes
were established within each grid. Lanes were marked by string, cones, or other suitable methods, as
determined by the height and density of vegetation in the particular grid. The marking methods provided
clear recognition of the search lane to ensure complete coverage of the grid.

\
G.2.2 Removal Action Investigation

During the removal action investigation, eight 3-foot wide by 278-foot-wide lanes were established within a
24-foot wide by 278-f;oot long search area centered along the northeast-southwest axis of the North Valley
Military Landfill. Eleven additional 3-foot-wide lanes of varying length were established contiguous and

parallel to the southeast side of the main search area. The southwest corner of the overall search area was
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identified as the origin (0,0). Lanes were numbered according to the distance from the southwest corner of
the lane to the origin. For example, the southwest corner of Lane 0 was at the origin, the southwest corner
of the next lane, Lane 3, was three feet from the origin, and so on. Lanes were laid out with a survey tape a
survey tape stretched along each boundary with an additional survey tape stretched in the center of the lane
opposite the traverse direction. Lanes were marked by string and lath, providing clear recognition of the
lane to ensure complete coverage of the search area.

G.3 DATA COLLECTION

The position of the instrumentation array was continuously tracked and monitored during data collection to
assure complete coverage of the areas of interest. This was accomplished either by use of traverse
markings, or by maintaining alignment of the instrument array relative to transect endpoints (e.g., stakes,
cones, string). The procedures used were determined by the size and configuration of the area to be
surveyed. The methods of monitoring survey progress were documented in the daily logbook.

Data collection during the EE/CA investigation and removal action investigation were accomplished
following the procedures detailed in the Final EE/CA Work Plan (Earth Tech, 1998) and the Removal Action
Work Plan (Earth Tech, 2000b), respectively. The quality of mapping data was assured by continuous
tracking, adjustment, and visualization of the field data. Data quality was further assured by adherence to
the quality assurance (QA)/quality control (QC) requirements also specified in the Final EE/CA Work Plan
(Earth Tech, 1998) and Final Removal Action Work Plan (Earth Tech, 2000b), respectively.

G.4 DATA PROCESSING

G.4.1 EE/CA Investigation

Data processing consisted of numerous steps. Use of an encoder wheel results in some loss of positional
precision whenever the surface of the survey area is uneven or if it is difficult to maintain a straight line path
over the grid. Data were edited to correct the start and stop station value for each survey line. This results
in extrapolating measurement position over the length (100 feet) of each line. Typical length corrections
were on order of 10 to 20 percent, which equates to 0.2 feet per surveyed foot. Line numbers, sequentially
recorded in the field from the southwest corner of each grid, were converted to survey distance by
multiplying by line separation (nominally 2.5 feet). The result is an xyz file that provides distance east,
distance north, and measured electrical potential (in millivolts).

The data were then visually inspected for extraneous, single-measurement, noise-spike anomalies. The
receiver antennas are approximately 3 feet wide. The measurement interval along each line was
approximately 0.6 to 0.8 feet. Anomalies caused by sources external to the EM system must contain at
least three points. Accordingly, single-point anomalies were then identified as induced by EM system

maton an
noise and deleted from the data set.

The remainder of the process consists of generating a contouring grid mesh and plotting the data as an
isogram (contour or color) image (see Figure 10-3). A 0.6- by 0.6-foot node mesh was chosen for use as
being representative of data collected. The data was then contoured using GeoSoft Qasis Software™.

G.4.2 Removal Action Investigation
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Digital geophysical data (amplitude and position) were periodically downloaded each day to avoid possible
data loss or corruption. The digital geophysical data was checked, edited for corrections, and processed
into ASCii data files. Fieid processing was limited to the production of simple profiles of the data measured
at the geophysical receivers. A visual inspection of the data was performed to identify any single-point
anomalies, steps in response, or incoherent signal/excessive noise bandwidth. The remainder of the
process consisted of generating a contouring grid mesh and plotting the data as an isogram (contour or
color) image. The data was then contoured using GeoSoft Oasis Software™.

G.5 DATA QUALITY
G.5.1 EE/CA Investigation

Data quality was assured, in part, by the routine measurement across a standard underground target at the
beginning and end of each survey, and monitoring these measurements over time. The standard response
transects were established in areas with no EM anomalies other than those created by the buried targets.

Instrument standard?zation was accomplished using a test plot staked in the Project Site with multiple

buried target items to establish a standard traverse. The test plot consisted of three traverse lines that were
each 150 feet long driented north to south. Each line had multiple targets buried at depths between 0.3 and
4 feet. The targets were various-sized pipe lengths and inert OE items. The minimum sized target was a
20mm projectile. The maximum sized target was a piece of pipe approximately the size of a 155mm

projectile.

The standard response was the average of multiple runs over the standard target minus the average
background value for each deployed EM system. The standard target was a 3-inch steel sphere. In
addition, once the standard response was established, the instrument response over standard target was
recorded before and after each grid was surveyed. This allowed an immediate assessment of instrument
performance that was unaffected by environmental variables or measurement geometry error, and provided
added QC for systerr) response and measurement drift. No degradation of instrument response was found.
All measurements were within the required acceptance range calculated for the standard response.

Complete coverage of the grids, detection performance, and reasonableness of the geophysical data were
assured by daily reviews of the collected data and a comparison of processed results with the anomaly
maps produced in thc}e field for each grid investigated. The only limitations or difficulties encountered during
the geophysical field effort were from dense brush and sloping terrain. Tall vegetation made it difficult to
maintain precise positional control along the transects, because the data were recorded using an encoder
wheel trigger. Sampling station precision requires the odometer wheel to maintain traction and continuous
contact with the ground surface. However, these sources of error were limited by removing the brush prior

|
to mapping and, where possible, traversing the grid normal to the slope of terrain.

The following items V\f/ere assessed to ensure data quality was maintained;

i
. Correct Survey Location - Position of the data collection system was properly recorded

. Properly Operating Instruments - Daily documentation of the standardization response within
acceptance rrnge was required for each sensor system deployed

|
|
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. Complete Grid Survey - Data were collected in such a manner that a 3-foot by 1-foot mesh could
be generated for each grid

. Geophysical Reasonableness - Data were reviewed by experienced geophysicists to assess
usefulness of data for detecting and resolving OE anomalies.

G.5.2 Removal Action Investigation

Data quality was assured, in part, by the routine measurement across a standard underground target at the
beginning and end of each survey, and monitoring these measurements over time. The standard response
was the average of multiple runs over the standard target minus the background value for the EM system
deployed. The standard target was a 3-inch steel sphere. No degradation of instrument response was
found. All measurements were within the required acceptance range calculated for the standard response.

Complete coverage, detection performance, and reasonableness of the geophysical data were assured by
daily reviews of the collected data and a comparison of processed results with the anomaly maps produced
in the field.

The following items were assessed to ensure data quality was maintained.

e e e

. Precision - A mean deviation from the standard response was calculated for each instrument used
. Accuracy - Discrepancies in positional or locational accuracy of data noted during field review
) Completeness - Data were collected in such a manner that the percentage of coverage of each

investigated segment exceeded 98 percent

. Representativeness - Anomalies not adequately accounted for by the discovered source were
reinvestigated by the OE clearance crew

0 Reasonableness - Data were reviewed by experienced geophysicists to determine causative
features that might explain any variations or results not compatible with prior results or
expectations.
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T
Table G-1
August 1996 OE Clearance
OE-Related tems Recovered from Tourtelot Property
{ .| Anomaty 1D |- ttem s | Catgory _____ Description | quantity | Deptn nches) | Estimated Weight (Pounds) |

AN 5 1 OE Scrap [Large frag piece with smaller frag pieces NA 12 4.00
AN 7 1 QE Scrap [Frag 1 6 NA
AN 9 1 OE Scrap [Small frag mixed with gravel NA 6 NA
A/2A 35 1 OE Scrap |Frag mixed with gravel NA 24 0.25
A/2A 36 1 OE Scrap |Small frag mixed with gravel NA 12 2.00
A/ﬁ 21 1 OE Scrap |Frag mixed with gravel NA 18 0.50
A28 22 1 OE Scrap [Small frag mixed with grave! NA 24 0.50
A2 23 1 OE Scrap [Frag NA [ 0.13
As2( 38 1 OE Scrap |Frag NA 6 0.25
BB 30 1 OE Scrap |Frag 2 3 0.50
B/2A 47 1 OE Scrap [Large frag mixed with gravel NA 12 20.00
B/2A 59 1 OE Scrap {Frag mixed with gravel NA 12 4.00
Biz2B K 1 OE Scrap |Siae of 155mm _ 1 8 10.00
B/28 12 1 OE Scrap |Frag NA 8 1.00
B/2B 15 1 OE Scrap_|Large frag piece 1 6 0.50
B/2B 16 1 OE Scrap {Large frag pieces 2 8 2.00
B/2| 18 1 OE Scrap |Large frag piece 1 6 1.00
B/2§ 21 1 QE Scrap [Large frag piece 1 4 2.00
B/2B 24 1 OE Scrap |Large frag piece 1 ) 0.50
B/28 25 1 QE Scrap [Large frag pieces NA 12 20.00
B/28B 26 1 OE Scrap |Large frag pieces (] 12 10.00
B/2B 27 1 OE Scrap [Large frag pieces NA 12 10.00
B/2B 28 1 OE Scrap [Large frag pieces NA 12 0.50
B/2B 29 1 QE Scrap [Frag ﬂﬂ NA 12 1.00
B/2| 46 1 QOE Scrap |Frag mixed with gravel NA 6 2.00
B/2| 49 1 OE Scrap_{Frag mixed with gravel NA 6 0.25
B/2 52 1 OQE Scrap |Frag mixed with gravel NA 12 60.00
B/28 52x 1 OE Scrap |Frag mixed with gravel NA 6 0.50
B/28B 53 1 OE Scrap |Frag mixed with gravel NA 6 0.50
B/28 56 1 OE Scrap |Small frag mixed with gravel NA 6 1.00
B/2B 57x 1 OE Scrap |Frag mixed with gravel NA 12 2.00
B/2B 58 1 OE Scrap [Frag mixed with gravel NA 6 1.00
B/2B 62 1 OE Scrap |Large frag piece in gravel 1 6 10.00
B/2§ 69 1 OE Scrap |Large frag pisces 5 6 10.00

‘. Br2C a3 1 OE Scrap |Frag NA 6 0.25
B/2¢ 44 i OE Scrap |Frag mixed with gravei NA 8 1.00

' B/2¢ 48x 1 QE Scrap |Frag mixed with gravel NA 6 0.06
B/2¢ 50 1 OE Scrap [Frag mixed with gravel NA 6 5.00
B/2 51x 1 OE Scrap [Frag 1 8 0.06
B/3 7 1 OE Scrap [Large frag pieces NA 12 10.00
B/, 9 1 QE Scrap |Large frag pieces NA 8 0.25
B/3B 10 1 OE Scrap |Large frag pieces NA 8 1.00
B/, 7 1 OE Scrap_|Base section of concrete-filled 155mm w/ small frag NA 8 20.00
C/2) 6 1 OE Scrap |Concrete-filled 90mm 1 4 15.00
Cr20D 7 1 OE Scrap |Large frag piece 1 3 1.00
CIag 9 1 OE Scrap |Frag NA 6 NA
D/3| 1 1 OE Scrap |Large frag pieces NA 24 NA
D/3B 8 1 OE Scrap |Frag NA ) NA
D/3B 9 1 OE Scrap [Frag NA 12 20.00
D/% 11 1 OE Scrap [Frag mixed with gravel NA 6 1.00
D/, 7 i OE Scrap _|Frag mixed with grave! NA 2 NA
D/4B 28 1 OE Scrap [Frag; 60mm mortar frag NA 1 30.00
D/AC 14 1 OE Scrap |Large frag piece 1 3 NA
D/4C 15 1 OE Scrap [Frag NA 6 3.00
D/4aC 20 1 QE Scrap |Frag NA 12 10.00
D/AC 26 1 OE Scrap |Frag NA 4 0.25
D/4C 30 1 OE Scrap [Frag NA 6 NA
D_fg'g 32 7 OE Scrap_|Base of 20mm HE round 1 2 NA
D/5 32 2 OE Scrap |Frag NA 8 0.13
3/.% 33 1 OE Scrap |Frag 1 6 1.00
I/ 57 1 OE Scrap [Small fraq piece (possibly from 60mm tail fin) 1 6 0.13
P/ 67 1 OE Scrap |Frag (possibly from 75mm) NA 1 0.50
P/1B 68 1 QE Scrap |Frag (possibly from 75mm) NA 1 0.50
JiAl:] 70 1 OE Scrap |Frag (possibly from 105mm) NA 2 0.50
P/2A 64 1 QE Scrap |Frag from 37mm HE NA 1 0.25
P/2A 65 1 QE Scrap |Frag (possibly from 75mm) NA 0 0.50
P/2A 66 1 OE Scrap [Frag (possibly from 105mm) NA 1 0.50
P/2B 72 1 OE Scrap [Large frag piece 1 0 0.25
P/2B 73 1 OE Scrap |Frag 1 1 0.25
P/3R 74 1 OE Scrap jlLarge frag piece 1 2 0.13

Notes: NA = Iinformation was not available
.Total OE|recovered from Tourteiot Property: 0
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Table G-2
December 1996 OE Clearance
! OE-Related Items Recovered from Tourtelot Property
|

. Grid/Soction | Anomaly D | Bem# | Category | Description | Quantity | . Depth (inches) | Estimated Weight (Pounds)
1-14/1 3N.42E 1 OE 40mm HE 1 12

- i-{an 27N42E 1 OE Scrap |Grenade fuze, inert (oniginally considered live) | ___1 12
1-14/1 72N,53E 1 OE Scrap |40mm HE, inert (originally considered live) 1 12
|-14/1 Multiple - OE Scrap | OE scrap (783 anomalies investigated) 1,216 NA
J-114/3 NA 1 QE Scrap |OE scrap 1 NA
J-14/3 NA 1 OE Scrap _IOE scrap 1 NA
N-15/1 NA 1 OE Scrap |Projectile fragments 1 NA
N-115/1 NA 1 OE Scrap_|Projectile fragments 1 NA
N-15/2 NA 1 OE Scrap |40mm frag 1 NA
N-ii5/2 NA 1 OE Scrap Shell casing 2 NA
N-15/3 NA 1 OE Scrap |OE scrap NA NA
N-15/3 NA 1 OE Scrap |OE scrap NA NA
N-15/3 NA 1 OE Scrap |OE scrap NA NA
N-[15/3 NA 1 OE Scrap |OE scrap NA NA
N-15/3 NA 1 OQE Scrap |OE scrap NA NA
N-15/3 NA 1 OE Scrap |OE scrap NA NA
N-15/3 NA 1 OE Scrap |OE scrap NA NA
N-15/3 NA 1 QE Scrap [OE scrap NA NA
N-15/3 NA 1 OE Scrap |OE scrap NA NA
N-[15/3 NA 1 OE Scrap |OE scrap NA NA
N-15/3 NA 1 OE Scrap |OE scrap NA NA
N-15/3 NA 1 QE Scrap |OE scrap NA NA
N-15/3 NA 1 QE Scrap |OE scrap NA NA
N-[i5/3 NA 1 OE Scrap |OE scrap NA NA
N-15/3 NA 1 OE Scrap |OE scrap NA NA
N-15/4 NA 1 OE Scrap |OE scrap 1 NA
0O+415/1 NA 1 OFE Scrap |OE scrap 1 NA
0-15/2 NA 1 OE Scrap |OE scrap 1 4
o15/2 NA 1 OE 60mm mortar with fuze 1 2
O115/3 NA 1 OE Scrap [OE scrap 1 NA
O{15/4 NA 1 OE Scrap |OE scrap 1 NA
0415/4 NA 1 QE Scrap |OE scrap 1 NA
P-14/3 92N,25E 1 OE Scrap |OE scrap NA 3
P-14/3 55N,39E 1 OE Scrap |OE scrap NA 6

A P/ TEN.OF 1 OE Scrap |OE scrap NA 6

— ilitdt—

' P-Na/4 51N AGE 7 OF Scrap |OE scrap NA 8
P-14/4 73N1E 1 OE Scrap |OE scrap NA 2
P-15/1 61N, 40E 1 OE 40mm, unfired 1 8
P-15L 78N,2E 1 OE Scrap |OE scrap NA 4
P-15/3 17N,28E 1 QE Scrap |OE scrap 1 4
P-i5/3 31N,2E 1 QE Scrap |OE scrap 1 2
P-[15/3 24N,14E 1 OE Scrap |OE scrap 1 2
P-15/3 34N, 7E 1 OE Scrap |OE scrap 1 1
P-15/3 38N,15E 1 QE Scrap |OE scrap 1 2
P-15/3 51N,70E 1 QE Scrap |OE scrap 1 2
P-15/3 57N,25E 1 QE Scrap |OE scrap 1 4
P-15/3 65N,60E 1 QE Scrap |OE scrap 1 1
P-[15/3 66N,80E 1 OE Scrap |OE scrap 1 6
P-15/3 85N,2E 1 OE Scrap |OE scrap 1 2
Q32 22N, 22E 1 OE Scrap |OE scrap NA 2
Q{14/3 75N,100E 1 QE Scrap |OE scrap NA 1
Qna/3 73N,64E 1 OE Scrap |OE scrap NA 1
Q{14/3 57N, 41E 1 OE Scrap |OE scrap NA 12
Q{14/3 16N,13E 1 OE Scrap |OE scrap NA 2
Q414/3 43N, 10E 1 OE Scrap |OE scrap NA 3
Q415/1 27N,33E 1 OE Scrap |OE scrap A 8
Q15/2 54N 24E 1 OE Scrap [OE scrap NA 6
Ryi3/i 18N,6E i OE Scrap |OE sciap NA 3
R{13/3 21N,60E 1 OE Scrap |OE scrap NA 2
R113/4 48N 48E 1 OE Scrap |OE scrap NA 2
R4{14/ 39N,90E 1 OE Scrap |OE scrap NA 2
R414/1 34N,80E 1 OE Scrap |OE scrap NA 6
R115/3 55N,5E 1 OE Scrap |OE scrap 1 6

Notes: NA = information was not available
Total QE recovered from Tourtelot Property: 3
Final Rernedial Investigation/Feasibility Study
7/z-remo:1o AMW173.01habg 194 i8 Tourtelot Cleanup Froject, Benicia, California




Table G-3

Former Benicia Arsenal Engineering Evaluation/Cost Analysis
OE-Related items Recovered from Tourtelot Property

- Anomaly D | Rem# | 5 - Description Quantity | Depth {inches) Estimated Weight (Pounds) |
0301 03010001 1 OE Scrap |Frag 1 6 0.25
0301 03010008 1 OE Scrap |Frag 1 6 0.13
0301 03010009 1 OE Scrap |Frag 1 6 0.25
0301 03010013 1 QE Scrap |Frag 1 2 0.13
0?)1 03010014 1 OE Scrap |Frag 1 10 0.31
0301 03010015 1 OE Scrap |Frag 1 4 0.13
0301 03010023 1 OE Scrap |Frag 1 6 0.38
0301 03010028 1 OE Scrap |Frag 1 0 0.19
0301 03010031 1 OE Scrap |Frag 1 3 031
0301 03010035 1 OE Scrap |Frag 1 0 0.50
0301 03010036 1 OE Scrap |Frag 1 2 0.31
0301 03010037 1 OQE Scrap |Frag 1 6 0.38
0301 03010039 1 OE Scrap |OE Scrap 1 8 0.13
0302 03020001 1 QE Scrap |Frag 1 6 0.50
0302 03020003 1 OE Scrap |Frag 1 4 0.63
0302 03020004 1 OE Scrap |Frag 1 4 0.19
0302 03020005 1 QE Scrap |Frag 1 6 0.63
0302 03020009 1 QE Scrap |Frag 1 4 0.13
0302 03020011 1 QE Scrap |Fuze Adaptor 1 6 0.50
0302 03020013 1 OE Scrap |Frag 1 6 0.31
0302 03020014 1 OE Scrap |Frag 1 3 0.06
0302 03020015 1 OE Scrap |Frag 1 6 1,00
0302 03020016 1 OE Scrap |Frag 1 7 1.00
o302 03020021 1 OF Scrap |OF Scrap 1 7 0.50
0: 03060003 1 QE Scrap |Frag 1 0 0.13
0306 03060010 1 QE Scrap |Frag 1 0 0.38
0306 03060022 1 OE Scrap |Frag 1 4 0.25
0306 03060023 1 OE Scrap |Frag 1 8 1.00
0306 03060024 1 OE Scrap |Frag 1 4 0.25
0308 03060026 1 OE Scrap |Frag 1 4 0.19
0306 03060026 2 OE Scrap |Frag 1 4 0.19
0306 03060029 1 OE Scrap |Frag 1 4 0.19
0306 03060039 1 OE Scrap |Frag 1 7 0.06
0306 03060040 1 OE Scrap |Frag 1 3 0.75
0306 03060042 1 QE Scrap |Frag 1 0 1.40
0306 03060043 1 QE Scrap |Frag 1 6 0.25
0306 03060044 1 QE Scrap |Frag 1 0 0.19
0306 03060045 1 QE Scrap |Frag 1 0 0.19
0306 03060046 1 OE Scrap |Frag 1 3 0.19
0306 03060046 2 OE Scrap |Frag 1 3 0.19
0308 03060047 1 OE Scrap (Frag 1 0 0.13
0306 03060049 1 OE Scrap |Frag 1 2 0.19
0306 03060051 1 OE Scrap |Frag 1 0 0.75
0306 03060052 1 OE Scrap |Frag 1 4] 0.38
0306 03060052 2 OE Scrap {Frag 1 )] 0.13
0306 03060053 1 OE Scrap |Frag 1 )] 0.25
0306 03060054 1 QE Scrap |Frag 1 4] 0.13
0306 03060054 2 OE Scrap |Frag 1 0 0.19
0307 03070001 1 OE Scrap |Frag 1 10 0.38
0307 03070002 1 OE Scrap {Frag 1 2 0.13
0307 03070003 1 OE Scrap |Frag 1 18 0.13
0307 03070004 1 OE Scrap |Frag 1 4 0.25
0307 03070005 1 QE Scrap |Frag 1 2 0.06
%7 03070006 1 QE Scrap |Frag 1 2 0.19
0307 03070012 1 OE Scrap |Frag 1 3 0.25
0307 03070013 1 OE Scrap (Frag 1 6 0.50
0307 03070013 2 OE Scrap |Frag 1 6 0.50
0307 03070017 1 QE Scrap [Frag 1 4 0.06
O?W 03070018 1 OE Scrap |Frag 1 4 0.13
0307 03070019 1 OE Scrap [Frag 1 3 0.25
0307 03070020 1 OE Scrap |Frag 1 6 0.50
0307 03070022 1 OE Scrap |Frag 1 6 1.00
03407 03070023 1 OE Scrap |Frag 1 0 0.13
0307 03070024 1 OE Scrap |Frag 1 3 0.19
0307 | 03070025 i OE Scrap |Frag 1 2 0.13
0do07 03070026 1 OE Scrap [Frag 1 6 0.25
0307 03070026 2 OE Scrap |Frag 1 6 0.25
0307 03070029 1 OE Scrap_|Fraq 1 2 0.25
0308 03080003 1 QE Scrap |OE Scrap 1 6 1.00
0308 03080006 1 OE Scrap |Frag 1 6 0.38
0308 03080007 1 QE Scrap |OE Scrap 1 3 0.38
0308 03080008 1 QE Scrap |OE Scrap 1 6 0.50
0308 03080009 1 OE Scrap |OE Scrap 1 0 2.00
08 03080010 1 OE Scrap |OE Scrap 1 6 0.50

T24/Q110:20 AMN73:017abg1-g4 xls

Final Remnedial Investigation/Feasibility Study
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Table G-3
Former Benicia Arsenal Engineering Evaluation/Cost Analysis
OE-Related ltems Recovered from Tourtelot Property

Grid" | Anomaly ID | tem# | ca [ . Description Quantity | - Depth (inches) | Estimated Woight (Pounds)
0308 03080011 1 OE Scrap |OE Scrap 1 4 0.50
0308 03080012 1 QE Scrap |OE Scrap 1 6 0.19
0308 03080013 1 OE Scrap |OE Scrap 1 4 0.38
0308 03080014 1 QE Scrap [OE Scrap 1 6 0.50
0308 03080015 1 OE Scrap |Frag i 20 0.75
0308 03080015 2 OE Scrap |Frag 1 20 0.75
0308 03080016 1 OE Scrap |OE Scrap 1 6 0.31
0308 03080017 1 OFE Scrap |OE Scrap 1 6 0.19
0308 03080018 1 OE Scrap |OE Scrap 1 6 0.50
0308 03080020 1 OE Scrap |OE Scrap 1 24 0.13
0308 03080020 2 OE Scrap |OE Scrap 1 24 0.13
0308 03080021 1 QE Scrap [OE Scrap 1 22 0.38
0308 03080022 1 OE Scrap |OE Scrap 1 20 '0.50
0308 03080023 1 OE Scrap [OE Scrap 1 24 0.13
0311 03110001 1 QE Scrap [Frag 1 4 0.13
0311 03110001 2 OE Scrap |Frag 1 4 0.13
0311 03110002 1 OE Scrap [Frag 1 48 0.19
0311 03110003 1 OE Scrap |Frag 1 3 0.50
0311 03110004 1 OE Scrap |Frag 1 4 0.06
0311 03110005 1 OE Scrap [Frag 1 12 1.00
0311 03110009 1 QE Scrap |Frag 1 6 0.09
0311 03110009 2 QE Scrap |Frag 1 6 0.09
0311 03110009 3 OE Scrap [Frag 1 6 0.09
0311 03110009 4 OF Scrap [Frag 1 6 0.09
0311 03110010 1 OE Scrap [Frag 1 6 0.38
0311 03110012 1 OE Scrap |Frag 1 2 0.13
0311 03110013 1 OE Scrap |Frag 1 0 0.25
0311 03110013 2 ! QE Scrap |Frag 1 0 0.56
0311 03110015 1. QE Scrap [Frag 1 6 1.00
0311 03110016 1 OE Scrap [Frag 1 6 0.13
0311 03110017 1 OE Scrap |Frag 1 6 0.06
0311 03110018 1 QE Scrap |Frag 1 6 0.13
0311 03110019 1 OE Scrap [Frag 1 3 0.50
0311 03110021 1 OE Scrap [Frag 1 0 0.13
0311 03110022 1 QE Scrap |Frag 1 4 0.31
0311 03110023 1 OE Scrap [Frag 1 4 0.06
0311 03110026 1 OE Scrap Frag 1 4 0.38
0312 03120002 1 QE Scrap |OE Scrap 1 8 1.00
0312 03120010 1 OE Scrap |Frag 1 12 2.00
0312 03120016 1 OE Scrap [Frag 1 30 10.00
0312 03120017 1 OF Scrap [Frag i ii 0.38
0312 03120017 2 OE Scrap [Frag 1 11 0.38
0312 03120018 1 OE Scrap (Frag 1 8 0.38
0312 03120019 1 OE Scrap [Frag 2 8 ==
0312 03120021 1 OE Scrap |Frag 6 18 5.00
0312 03120022 1 OE Scrap |Frag 1 24 8.00
0312 03120023 1 QE Scrap |Grenade, Hand, Practice, M-21 1 8 2.00
0312 03120026 1 | | OE Scrap |Frag 1 2 0.50
0312 03120026 2 OE Scrap [Frag 1 2 0.50
0312 03120026 3 OE Scrap (Frag 2 2 1.00
0312 03120029 1 OE Scrap |Frag 1 18 3.00
0312 03120032 1 OE Scrap [Frag 1 4 4.00
0312 03120033 1 | OE Scrap (Frag 1 24 2.00
0312 03120034 1 OE Scrap |OE Scrap 1 4 1.00
0312 03120039 1 OE Scrap |Frag 1 5 0.25
0312 03120039 2 OE Scrap [Frag 1 5 0.25
0312 03120045 1 QE Scrap [Frag 1 6 0.13
0312 03120046 1 CE Scrap [Frag i [ 5.00
0312 03120047 1 QE Scrap |Frag 1 12 1.00
0312 03120050 1 OE Scrap |Frag 1 24 2.00
0312 03120051 1 OE Scrap |Frag 1 9 0.25
0312 03120054 1 OE Scrap [Frag 1 3 10.00
0312 03120054 2 OE Scrap [37mm 1 3 2.00
0312 03120056 1 | | OE Scrap |Frag 1 20 1.00
0312 03120056 2 | | OE Scrap |[M52 Series Fuze 2 12 -
0312 03120057 1| OE 37mm projectile, fuzed 1 24 -
0312 03120057 2 | | OE Scrap |Frag 15 18 5.00
0312 03120057 3 OE Scrap |M52 Series Fuze 1 12 -
0312 03120057 4 OE Scrap IPTTF Fuze 1 12 -
0312 03120057 5 OE Scrap |Booster Adapter 1 12 -
0312 03120059 1 OE Scrap |Frag 1 0 4.00
0312 03120059 2 . | OE Scrap [Frag 1 0 4.00
0312 03120064 1 | OE 75mm shrapnel projectile, unfuzed 1 6 0.50
0312 03120064 2 | | OE Scrap [M-21 Grenade Shell 1 6 0.50

Final Remedial Investigation/Feasibility Study
7/24/01/10:20 AMI173-01tabg’-g4.xla Tountelot Cleanup Project, Benicia, California



Table G-3
Former Benicia Arsenal Engineering Evaluation/Cost Analysis
OE-Related Items Recovered from Tourtelot Property
<Anomaly ID | Bem# | Description ‘§. Quantity | - Depth (Inches) | Estimated Welght (Pounds) |
0312 03120064 3 OE Scrap |Frag 1 6 0.50
0312 03120064 4 OE Scrap |Frag 1 24 0.50
0d12 03120070 1 OE Scrap [75mm (No nose, empty casing) 1 3 2.00
0312 03120072 1 QE Scrap |105mm (plaster load) 1 26 20.00
0312 03120074 1 QE Scrap |Frag 1 4 0.21
0312 03120074 2 QE Scrap |Frag 1 4 0.21
0312 03120074 3 OE Scrap |Frag 1 4 0.21
0312 03120075 1 OQE Scrap |Frag 1 30 2.00
312 03120075 2 OE Scrap |Frag 1 30 2.00
0312 03120078 1 OE Scrap |Frag 1 12 10.00
0312 03120078 2 OE Scrap |Frag 1 12 10.00
0312 03120081 1 QE Scrap {Frag 1 10 0.67
0312 03120081 2 OE Scrap |Frag 1 10 0.67
0312 03120081 3 OE Scrap [Frag 1 10 0.67
0312 03120083 1 OE Scrap |Frag 1 14 6.00
o312 03120084 1 OE Scrap |Frag 1 8 1.00
0312 03120084 2 QE Scrap [Frag 1 8 1.00
0312 03120084 3 OE Scrap |Frag 1 8 1.00
0312 03120088 1 OE Scrap |Frag 1 18 5.00
0312 03120089 1 OE Scrap |75mm (no nose, empty case) 3 20 15.00
0312 03120092 1 OE Scrap_ |Frag 1 12 1.00
312 03120095 1 QE Scrap [Frag 1 10 1.00
312 03120096 1 OE Scrap |Frag 1 10 1.00
0312 03120057 1 OE Scrap |Frag 1 24 2.00
0312 03120100 1 OE Scrap |Frag 1 10 0.75
0312 03120101 1 OE Scrap_|Frag 1 12 12.00
0312 03120103 1 OE Scrap |Frag 1 10 0.38
312 03120109 1 OE Scrap [Frag 1 12 1.00
0312 03120111 1 OE Scrap |Frag 1 2 1.25
0312 03120111 2 OE Scrap |Frag 1 2 1.25
0312 03120111 3 OE Scrap |Frag 1 2 1.25
0312 03120111 4 OE Scrap Frag 1 2 1.25
0312 03120113 1 OE Scrap |Frag 1 4 1.00
312 03120113 2 OE Scrap_|Frag 1 4 1.00
0312 03120114 1 OE Scrap |Frag 1 20 1.00
0312 03120116 1 OE Scrap |Tail Boom 1 4 0.33
031 031201186 2 OE Scrap |37mm Base 1 4 0.33
031 03120116 3 OE Scrap |[Frag 1 4 0.33
312 03120122 1 OE Scrap |Frag 1 8 20.00
312 03120124 1 OE Scrap |M48 Series Fuze 1 12 1.00
0312 03120125 1 OE Scrap |Frag 1 Y 0.38
0312 03120126 1 QE Scrap |Frag 1 3 1.00
312 03120127 1 OE Scrap |Frag 1 18 0.50
0312 03120127 2 QE Scrap [Frag 1 18 0.50
0312 03120127 3 QE Scrap |Frag 1 18 0.50
| 0312 03120133 1 OE Scrap |Powder Train Time Fuze i 6 1.00
313 03130001 1 OE Scrap |Frag 1 0 0.19
0313 03130007 1 QE Scrap |Frag 1 3 0.38
0313 03130008 1 OE Scrap |Frag 1 36 0.13
313 03130008 2 OE Scrap |Frag 1 36 0.25
0313 03130010 1 QE Scrap |Frag 1 6 0.13
313 03130012 1 OE Scrap |Frag 1 6 0.38
0313 03130016 1 QOE Scrap |Frag 1 4 0.75
0313 03130019 1 OE Scrap [Frag 1 0 0.13
313 03130021 1 OE Scrap |Frag 1 6 0.13
313 03130022 1 OE Scrap [Frag 1 6 0.13
313 03130022 2 OE Scrap [Frag 1 6 0.13
0313 3130022 3 Ot Scrap [Frag 1 5 0.25
0313 03130023 1 OE Scrap |Frag 1 6 0.25
0313 03130023 2 OE Scrap |Frag 1 6 0.19
0313 03130031 1 OE Scrap |Frag 1 1 0.19
0313 03130038 1 OE Scrap |Tail Boom 1 4 0.38
0313 03130039 1 OE Scrap [Frag 1 3 0.25
0313 03130042 1 OE Scrap [Tail Boom - Piece 1 of 3 1 6 0.19
0313 03130042 2 OE Scrap |Tail Boom - Piece 2 of 3 1 6 0.06
0313 03130042 3 OE Scrap {Tail Boom - Piece 3 of 3 1 & 0.13
0313 03130047 1 OE Scrap |Frag 1 2 0.38
0313 03130049 1 OE Scrap |Frag 1 6 0.38
0313 03130049 2 OE Scrap IFrag 1 6 0.13
0813 03130055 1 OE Scrap |Frag 1 4 0.19
0313 03130055 2 OQE Scrap |Frag 1 4 0.25
0313 03130059 1 OE Scrap |Frag 1 12 0.19
0314 03140001 1 OE Scrap |Frag 1 3 1.00
0814 03140002 1 QE Scrap |Frag 1 0 0.13
Final Remedial Investigation/Feasibility Study
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Table G-3

Former Benicia Arsenal Engineering Evaluation/Cost Analysis
OE-Related ltems Recovered from Tourtelot Property

JGrid '] AnomalyID | Rem¥ | Category | . Degeription .~ - .- " ‘| Quantity | Depth(inches) | Eatfimated Weight (Pounds) -
0314 03140006 1 QE Scrap [Frag 1 5 0.19
0314 03140008 1 QE Scrap (Frag 1 3 0.13
0314 03140009 1 OE Scrap |Frag 1 5 0.13
0314 03140011 1 QE Scrap [Fuze Adaptor 1 6 0.50
0314 03140012 1 OE Scrap |Fuze Adaptor 1 6 0.50
0314 03140027 1 OE Scrap |Frag 1 10 0.19
0314 03140031 1 OE Scrap |Frag 1 ] 0.16
0314 03140031 2 OE Scrap |Frag 1 9 0.16
0314 03140032 1 QE Scrap {Frag 1 8 0.09
0314 03140032 2 OE Scrap |Frag 1 8 0.09
0314 03140035 1 OE Scrap |OE Scrap 1 10 0.50
0314 03140039 1 OE Scrap |Frag 1 8 0.13
0314 03140058 1 OQE Scrap [Frag 1 4 0.13
0314 03140063 1 OE Serap [Frag 1 8 0.50
0316 03160004 1 OE Scrap |Frag 1 6 0.06
0317 03170001 1 OE Scrap [Frag 1 10 0.19
0317 03170001 2 OE Scrap |Frag 1 10 0.19
0317 03170002 1 QE Scrap |Frag 1 8 0.50
0317 03170003 1 OE Scrap |Frag 1 20 0.06
0317 03170004 1 OE Scrap |Frag 1 6 0.33
0317 03170004 2 OE Scrap |Frag 1 6 0.33
0317 03170004 3 OE Scrap |Frag 1 6 0.33
0317 03170005 1 QE Scrap |Frag 1 6 0.16
0317 023170008 2 OE Scrap (Frag i [ 0.16
0317 03170006 1 OE Scrap |Frag 1 8 0.09
0317 03170006 2 | OE Scrap [Frag 1 8 0.09
0317 03170007 1 . OE Scrap [Frag 1 8 0.20
0317 03170007 2 ' | OE Scrap [Frag 1 8 0.20
0317 03170007 3 | OE Scrap |Frag 1 8 0.20
Q317 03170007 4 | OE Scrap |Frag 1 8 0.20
0317 03170007 5 . OE Scrap |Frag 1 8 0.20
0317 03170008 1 ' | OE Scrap [Frag 1 6 0.38
0317 03170008 1 OE Scrap |Frag 1 6 0.06
0317 03170011 1 OE Scrap [Frag 1 6 0.06
0317 03170012 1 OE Scrap |Frag 1 4 0.13
0317 03170014 1 OE Scrap |Frag 1 8 0.13
0317 03170015 1 OE Scrap |Frag 1 18 0.25
0317 03170015 2 OE Scrap |Frag 1 18 0.25
0317 03170016 1 OE Scrap |Frag 1 12 0.67
0317 03170016 2 OE Scrap |Frag 1 12 0.67
0317 03170016 3 OE Scrap |Frag 1 12 0.67
0317 03170017 1 OE Scrap |Frag 1 24 0.19
0321 03210008 1 OE Scrap |OE Scrap 1 4 0.50
0321 03210009 1 QE Scrap |OE Scrap 1 4 0.50
0321 03210014 1 OE Scrap |OE Scrap 1 12 0.25
0321 03210015 1 OE Scrap |OE Scrap 1 8 0.50
0321 03210016 1 | OE Scrap |OE Scrap 1 24 0.06
0321 03210020 1| OE Scrap |OE Scrap 1 16 0.38
0321 03210022 1| | OE Scrap [OE Scrap 1 8 0.50
0321 03210024 1_' | OE Scrap |OE Scrap 1 10 0.75
0321 03210039 1 | | OE Scrap |Frag 1 6 0.33
0321 03210039 2 ' | OE Scrap [Frag 1 6 0.33
0321 03210039 3 OE Scrap |Frag 1 6 0.33
0321 03210040 1 OE Scrap |Frag 1 6 0.25
0321 03210040 2 | | OE Scrap [Frag 1 6 0.25
0321 03210040 3 | | OE Scrap |Frag 1 6 0.25
0321 03210041 1 | OE Scrap |Frag 1 6 1.00
0321 03210045 1 | § OE Sciap (Frag i 2 0.25
0321 03210045 2 | | OE Scrap |Frag 1 2 0.25
0321 03210045 3 | | OE Scrap [Frag 1 2 0.25
0321 03210051 1 OE Scrap |OE Scrap 1 18 0.13
0321 03210060 1 OE Scrap |Frag 1 6 0.38
0321 03210070 1 QE Scrap |Frag 1 4 0.25
0321 03210071 1 OE Scrap |Frag 1 8 0.13
0321 03210072 1 OE Scrap |Frag 1 6 0.38
0322 03220008 1 [ | OE Scrap |Brass Rotating Bands 2 0 0.13
0322 03220009 1 QE Scrap |Frag 1 6 0.13
0322 03220021 1 QE Scrap |OE Scrap 1 6 0.50
0322 03220024 1 QE Scrap 1155mm Base Section 1 0 30.00
0322 03220026 1 OE Scrap |Frag 1 6 2.00
0322 03220029 1 || OE Scrap |Frag 1 6 0.50
0322 03220032 1 | | OE Scrap {Frag 1 4 0.75
0322 03220036 1! | OE Scrap |Frag 1 4 1.00
0322 03220067 1 QE Scrap |Frag 1 4 1.50

7/24/01/10:20 AM/173-01/tabg 1-gd xIs.
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Table G-3

Former Benicia Arsenal Engineering Evaluation/Cost Analysis
OE-Related ltems Recovered from Tourtelot Property

Anomaly ID | - Itom # ‘cﬂou ‘ Degeription Quantity |  Depth.(inches) EsﬂmaladWﬂQu(Pounds)

03p2 03220082 1 OE Scrap |155mm concrete filled projectile 1 12 100.00
OBEZ 03220083 1 OE Scrap |155mm concrete filled projectile 1 18 100.00
0324 03240008 1 OE Scrap |Frag 1 6 0.63
03R4 03240010 1 QE Scrap |Frag 1 4 0.38
0324 03240013 1 QE Scrap |Frag 1 24 0.06
03p4 03240015 1 QE Scrap |OE Scrap 1 24 0.06

4 03240016 1 QE Scrap |Frag 1 6 0.38
03E4 03240019 1 OE Scrap |Frag 1 10 0.38
03p6 03260013 1 OE Scrap |Frag 1 12 3.00
0326 03260014 1 OE Scrap |Frag 1 10 0.06
03R6 03260015 1 OE Scrap |Frag 1 8 2.00
0326 03260017 1 QE Scrap |155mm cement filled round - rear portion only 1 18 18.00
03p6 03260017 2 OE Scrap |Frag 1 i8 1.00
03p6 03260017 3 OE Scrap |Frag 1 18 1.00
03p6 03260028 1 QE Scrap |Frag 1 24 0.75
03p6 03260032 1 QE Scrap (Frag 1 12 2.00
036 03260034 2 OE Scrap |Frag 1 24 0.06
0326 03260035 1 OE Scrap |Frag 1 3 0.38
03p6 03260036 1 OE Scrap |Frag 1 24 20.00
03p6 03260037 1 OE Scrap |Frag 1 4 1.00
03p6 03260040 1 OE Scrap |OE Scrap 1 2 0.25
03p6 03260041 1 QE Scrap |Frag 1 0 0.13
03R6 03260049 1 OE Scrap |Frag 1 10 1.00
0326 03260052 1 OE Scrap [Frag 1 11 0.75
0326 03260055 1 QE Scrap |Frag 1 6 1.00
0326 03260056 1 OE Scrap |[Frag 1 0 0.38
03p6 03260061 1 QE Scrap |Frag 1 0 1.00
0326 03260064 1 QE Scrap |Frag 1 3 0.17
03P8 03260064 2 QE Scrap |Frag 1 3 0.17
03p6 03260064 3 OE Scrap |Frag 1 3 0.17
0326 03260065 1 QE Scrap |Frag 1 3 1.00
03R6 03260070 1 QE Scrap {Frag 1 6 2.00
0326 03260075 1 QE Scrap {Frag 1 8 0.13
0326 03260077 1 OE Scrap |Frag 1 6 4,00
0326 03260100 1 QE Scrap {Frag 1 8 1.00
05E6 03260105 1 OE Scrap |Frag 1 24 0.13
03R6 03260112 1 QE Scrap |Frag 1 6 0.75
0326 03260115 1 QE Scrap [Frag 1 14 0.38
0326 03260121 1 OE Scrap |OE Scrap 1 ] 0.38
0326 03260123 1 OE Scrap |OE Scrap 1 12 1.00
0326 03260123 2 QE Scrap |OE Scrap 1 12 1.00
0326 03260124 1 OE Scrap [Frag 1 6 0.38
03R6 03260124 2 QE Scrap |Base Section of 155mm 1 6 20.00
0326 03260142 1 QE Scrap [Fraq 1 12 1.00
0326 03260142 2 OE Scrap |Frag 1 12 1,00
0326 03260151 1 QE Scrap |Frag 1 6 0.38
0326 03260152 1 OE Scrap |Frag 1 4 0.25
0326 03260157 1 OE Scrap [Frag 1 12 3.00
0326 03260157 2 OE Scrap |Frag 1 12 3.00
0331 03310005 1 OE Scrap |Frag 1 4 0.13
0: 03330002 1 OE Scrap [Frag 1 6 2.00
0337 03370004 1 OE Scrap |OE Scrap 1 4 0.50
0337 03370005 1 OE Scrap |OE Scrap 1 6 0.50
0387 03370007 1 OE Scrap |OE Scrap 1 4 0.50
0337 03370008 1 OE Scrap |OE Scrap 1 20 0.50
0339 03390002 1 OE Scrap |Frag 1 6 0.19

Total OE recovered from Toureiot Property: 2

Total OE scrap recovered from Tourtelot Property:

T240/0010:20 AW173-011abg1g4.xle
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Final Remedial Investigation/Feasibility Study
Tourtelot Cleanup Project, Benicia, California




Table G-4
Tourtelot Cleanup Project Removal Action Investigation
OE-Related ltems Recovered from North Valley Military Landfill
Anomaly 10 | Rom# |- - Daseription Quantity | Depth {inches) | Estimated Weight (Pounds)
[\ 23 1 OE Scrap |Frag 1 10 NA
q 24 1 OE Scrap |Frag i 6 NA
3 49 1 QE Scrap |Fuze M542 1 3 NA
3 50 1 OE Scrap [Frag 1 4 NA
6 63 1 OE Scrap {Frag 1 2 NA
8 66a 1 OE Scrap [Frag 1 4 NA
C 67 1 OE Scrap |Frag 1 8 NA
6 69 1 OE Scrap |Frag 1 3 NA
El 80 1 OE Scrap [Frag 1 6 NA
9 81 1 OE Scrap |Frag 1 3 NA
9 82 1 OE Scrap |Frag 1 1 NA
9 84 1 OE Scrap |Frag 1 6 NA
9 85 1 QE Scrap |Frag 1 4 NA
9 86 1 OE Scrap |Frag 1 2 NA
9 87 1 OE Scrap [Push plate 1 3 NA
9 89 1 OE Scrap |Frag 1 3 NA
14 110 1 OE Scrap [Frag 1 4 NA
12 111 1 QE Scrap |Frag 1 1 NA
13 112 1 OE Scrap |Frag 1 12 NA
13 113 1 QE Scrap |Frag 1 8 NA
2 115 1 OE Scrap _Fﬁlq 1 2 NA
15 130 1 OE Scrap |Frag 1 1 NA
15 132 1 OE Scrap |Frag 1 8 NA
18 135 1 OE Scrap |Frag 1 0 NA
15 136 1 OE Scrap |Frag 1 3 NA
§ 137 1 OE Scrap |Frag 1 2 NA
18 141 1 OE Scrap |Frag 1 4 NA
18 146 1 OE Scrap |Frag/burster tube 1 10 NA
18 157 1 OE Scrap |Frag 1 3 NA
14 158 1 OE Scrap |Frag_ 1 1 NA
18 160 1 OE Scrap |Frag 1 1 NA
1§ 161 1 QE Scrap [Frag 1 2 NA
18 163 1 OE Scrap |Frag 1 0 NA
18 165 1 OE Scrap |Frag 1 18 NA
A 18 166 i OE Scrap |Frag 1 3 NA
' 1§ 168 1 OE Scrap |Frag 1 4 NA
18 169 1 OE Scrap |Frag 1 4 NA
21 188 1 OE Scrap |Frag 1 1 NA
21 191 1 OE Scrap |Frag 1 4 NA
21 194 1 OE Scrap [Fuze piece 1 10 NA
21 195 1 OF Scrap |Frag 1 4 NA
21 196 1 OE Scrap |Frag 1 0 NA
24 12 1 QE Scrap |Frag 1 0 NA
24 13 1 OE Scrap |Frag 1 0 NA
24 14 1 QE Scrap _|Frag 1 4 NA
27 10 1 OE Scrap |Frag 1 12 NA
27 12 1 OE Scrap |Frag 1 [] NA
27 13 1 OE Scrap [Frag 1 4 NA
27 14 1 QE Scrap [Frag 1 4 NA
27 15 1 OE Scrap |Frag 1 2 NA
30 20 1 OE Scrap |Frag 1 2 NA
30 21 1 OE Scrap |Frag 1 8 NA
3 23 1 QE Scrap ’_Egz_ug 1 2 NA
33 15 1 OE Scrap [Frag 1 2 NA
33 16 1 OE Scrap [Frag 1 2 NA
3 17 1 OE Scrap |Frag 1 2 NA
36 9 1 OE Scrap |Frag 1 2 NA
38 10 1 OE Scrap [Frag 1 8 NA
36 1 1 OE Scrap |Frag 1 2 NA
Notes NA = information was not available
Total OE recovered from North Valley Military Landfill: 0
Total OE scrap recovered from North Valley Military Landfill: 59
Final Remedial Investigation/Feasibility Study
T12401410:21 AM73.01Aang1-ga Xis Tourtelot Cleanup Project, Benicia, California
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ATTACHMENT I-1

TEPH CHROMATOGRAMS
FOR TNT STRIP SAMPLES DETECTING UNKNOWN
HYDROCARBONS




GC Semivolatiles

Lpt-Sample #...: G0C300256-012 Work Order #...: DASGJ20¢ Matrix.._......:

te Sampled...: 03/28/00 09:40 Date Received._.: 03/30/00

ep Date..... .z 04/04/00 Analysis Date..: 04/26/00

ep Batch #...: 0119152
Dilution Factor: 50
% Moisture.....: 18 Method.........: SW846 8015 MOD

REPORTING
PARAMETER __ RESULT LIMIT UNITS MDL
Unkoown Hydrocarbon 180 61 mg/kKg .61
TPH (as Diesel) ND 61 mg/kg 0.70
TPH (as Kerosene) ND 61 mg/kg 0.61
TPH (as Motor 0il) ND - 610 : mg/kg 1.9
LR PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
oFTerphenyl _ 0.0 SRD (65 - 135)
{(S): '

SRD The surrogate v Ty was not caloulated becauss the extract was diluted beyond the ability 10 quantitaie 8 recovery.

hs and reporting limits have been adjusted for dry weight.

. vated reporting limits. The reporting limits are elevated due to maurix ierference.
' The unknows fiom 5-C10 & 5-024 was quantitied with all peals fiom n-C12 0 n-C36 and based on diesel fuel (n-C16 w n-C24).

G0C300256 Quanterra-West Sacramento




Quanterra / W. Sacramento Analysis ID: {APR2000 ] 90 70B25APR0O01508,22
Multiple Eluter Result Summary Acquired: GC #70-B 26-APR-2000 at 01:59

Sample : DASGJ104 0094549 51 C300356-12 50A Nu T
tomment: 50(2)/15/320(5); I1:250 D:320 Flow: 5(2)/2/12(EOR) 0.3min pur

Method : HP HP6890 FID-B DB5.625 30mx0.32mmx0.25um M: 21-APR-2000
Calib : 25APROO 8015 Mod DSL(10,12-24)/OTP/JPé/MOT.OIL(lS,24-36)/EZA M: 26-APR-2000
Baseline Subtract File: B04APR000%42 , 3

Total
Name 1 RT1 RT2 Area Amount RL
Diesel “Cl0 to 024/03APR00 3.90 - 14.00 11822015 2968.8 50.000
Motor 0il ~C19 to T“C36/21APR0OO 10.90 - 19.20 142087 34.931 250.00 U
Kerosene “C8 to “Cl6/25APRO0 2.00 - 8.90 367152 91.040 50.000
Unknownl2-36 based on DSL10-24 5.60 - 19.20 11868390 3437.9 50.000
Unknownl2-26 based on MO 19-36 5.60 - 15.20 11868390 4069.7 250.00 o]
2.687

LAY N n,j.h, 2 MJ [B_fM ?G
11368290 (Bspsto = 4950870
- 112866673 = 5338753

) . f_z_s_ﬁ__azj 23 e = 196.608
«\;M 199/ 2

"3 o

Surrogate Results

_ RT RT Amount Amount .
Peak Name Actual Diff Area Present Spiked %Rec

O-Terphen

___------oa-—-—_—__--.---.-.-.---—-_--..--_..---..-————---_---.._.._____-___-..-.——_________---—-______

between n-C{/ and n-C © only.
Units: ug/L for aqueous samples, mg/kg for soil samples.
0 = Concentration > ca'l‘lbratwn range. U = Concentration < calibration range.
Multiplier = Final Extract Volume (ml), Divisor = Initial Sample Weight (g) or Volume (1) dd#/zg/@

e e M mEm A G G A —EE e EmE T - E R EE e — R m M e ——— - fEErsSS—————aSee - ————

Group Peak Sum Ver; 3.0 Reported at: 26-APR-2000 02:23:44

GOCSQOZSG Quanterra-West Sacramento 581




[APR2000] 90 70B25APR001508,22,1
. Reparted on 28-APR-2000 at 12:16

Injection Report
Acguired on 26-APR-2000 at 01:59
STL

Sacramento

Analyst Name : STAFFORL
Limsg Id : 2FH

Comment : 50(2)/15/320(5); I1:250 D:320 Flow:5{(2
Method Title : HP6890 FID-B DB5.625 30mx0.32mmx0.25u
Sample Name : DA9GJ104 0094549 Si C300356-12 50X
Sample Id : ,8,ETB

Sample Type : Sample Amount=1.00000

Bottle No : 22

PEAK INFQO TION
Peak RT mins Hght uVv Area uVs Peak name

9\4

Grand Total 2973251 11934741
L

G0C300256 Quanterra-West Sacramento

1  2.064 1445 2894
3 2.131 5873 23519
3 2.331 1036 1685
2.382 3915 12604
3 7.609 1836 3375
- 3 7.660 1866 3255
3 8.000 3667 7715
W 8.229 205318 281625
a 8.362 10697 19955
5 g.ggg 708%47 5890732
5 . 258530 689497 o
53 10.271 771642 3343907) E= 284563
53 10.293 892244 136043
s 10.529 37707 117608 : )
5 10.796 5634 8670 O-Terphenyl (Surr)/03APROO
58 10.940 5414 13505
€1 11.253 11861 24780
64 11.364 3938 ° 9316
63  11.427 2688 6120
64 11.516 11624 26140
8¢ 14.038 1652 4326
100 15.764 1034 3234
107 16.264 1174 5795
10 16.587 1155 2637
16.656" 1429 4384
16.918 1394 3281
j 17.936 1355 3660
Totadls
Unknlowns 3967617 11926071
Namad 5634 8670

582




[APR2000] 90 70B25APR001508,22,1

Reported on 28-APR-2000 at 12:16

Page 2

G0C300256

ANALYSIS SUMMARY

Method..... Ceserecc e veeenan HP
Run SGQUEenCe.......cv---=-:---.. GCHP
Calibration. .. .v.veveeanoasannns 25APROO

External standard calibration using area
Calibration last modified on 26-APR-2000 at 01:53
Calibration initialised on 26-APR-1999 at 12:17

AT b A4 F A :
Method last modified on 21-APR-2000 at 10:33

Uncalibrated peaks use user factor (0.0000)

Quanterra-West Sacramento
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EARTH TECH INC

lient Sampie ID: INT-2ZF/2

GC Semivolatiles

-Sample #...: GO0C300256-013 Work Order #._.: DASGK202 Matrix.._....... : SO

te Sampled...: 03/28/00 10:00 Date Received..: 03/30/00
Prep Date......: 04/04/00 "Analysis Date..: 04/26/00
Prep Batch #...: 0119152
Dilution Pactoxr: 1
% |Moisture.....: 16 ‘Method......... = SW84€ 8015 MOD

REPORTING
P. ETER RESULT LIMIT UNITS MDL
U wn Hydrocarbon 8.3 1.2 mng/kg 0.60
TEH (as Diesel) ND 1.2 ma/kg 0.68
TPH (as Kerosene) ND 1.2 mg/kg 0.60
TPH (as Motor 0il) ND 12 mg/kg 1.9
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
o+1Terphenyl 0.0 (65 -~ 135)
NOTE(S) :
Results and reporting limits have been adjust=d for dry weight.
The unknown from n-C12 to n~C34 is quantitated with al} peaks from n-C12 to n-C34 and based on diese! fuel (1-C10 to n-C24).
9
GOC300256 Quanterra-West Sacramento
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Quanterra / W. Sacramento Analysis ID: [APR2000 ] 90 70B25APR001508,25

Multiple Eluter Result Summary Acquired: GC #70-B 26-APR-2000 at 03:31

Sample : DA9GK102 0094549 Si C300356-13 Mult: 3.000G0 Dil'm: 1.0000 Div: 30.000.
Comment: 50(2)/15/320(5); 1:250 D:320 Flow:5(2)/2/12(ECR) 0.3min pur

Method : HP HP6890 FID-B DB5.625 30mx0Q.32mmx0.25um . M: 21-APR-2000
Calib : 25APROO 8015 Mod DSL(10,12-24)/0TP/JP4/MCT.OIL(19,24-36)/B2ZA M: 26-APR-2000

Baseline Subtract File: BO4APR0O00942 , 3

) Total

Name RT1 RT2 Ares Amount RL

piesel “Cl0 to “C24/03APROO 3.90 - 14.00 13345192 67.025 1.0000

Motor 0il ~Cl19 to “C36/21APROO 10.90 - 19.20 5658512 27.822 5.0000
Kerosene “C8 to ~Cl6/25APROOD 2.00 - 8.90 1384460 6.8659 1.0000
Unknownl2-36 based on DSL10-24 5.60 - 18.20 _.'13576866 7B.655 1.0000
Unknownl2-36 based on MO 19-36 5.60 - 19.20 "13576866 93.110 5.0000 (4]

s 1/,/;.,,,/; ) n/gfﬂf 8

[ 267006 - 11908390 = 06352k
I hote w1

D% . 3 Lo
199 I

\
- / 4 7 _ A 7 12
ot mled by sk Hh. .
V Unknown Hydrocarbon in the range of n-c?? to n-cH Quantitation based on Pt 10 ’é’j
between n-C [§ and n-CJf only.
Units: ug/L for agueous samples, mg/kg for soil samples.
0 = Concentration > caHbration range. U = Concentration < calibration range.
Multiplier = Final Extract Volume (ml). Divisor = Initial Sample Weight (g) or Volume (1)

__..-._____..___.-..___--___..__-_...-_..___--..-.-_____...—______-_-..__-_____..----.-_____...._.-.-___-...-____

Group Peak Sum Ver‘ 3.0 Reported at: 26-APR-2000 03:55:21 é

G0C300256 Quanterra-West Sacramento 593




Page 1

[APR2000} 90 70B25APR001508,25,1
Reported on 28-APR-2000 at 12:16
@
Injection Report
Acquired on 26-APR-2000 at 03:31
STL-Sacramento
Analyst Name : STAFFORL
Lims Id4 2FH .
Comment : 50(2)/15/320(5) ;
Method Title : HP6890 FID-B DB5.625 30mx0.32mmx0.25um
Sample Name : DA9GK102 0054549 Si C300356-13
Sample Id ,S,ETB
Sample Type Sample Amount=1.00000
Bottlle No : 25
PEA NFORMATION
Peak RT mins Hght uV Area uVs Peak name
2 2.011 2953 14851 -
10 3.222 15452 36010
13 3.569 1102 2398
15 3.738 1044 2196
16 3.820 1610 5336
36 5.469 1783 3073
A 595 7.511 1212 1459
W 60 7.580 60417 82873
61 7.648 19010 31100
63 7.940 4536 6873
64 7.989 23785 34885
65 8.104 3966 6799
66 8.249 587854 1013477
67 8.360 75881 105951
71 8.771 4559 8514
78 .540 7 38 2
78 3:ess 257830 5925222 4= HooBSA0
82 10.931 888751 4895598}
83 11.069 111236 324544
84 11.353 9938 36611
8¢ 11.607 12132 34435
87 11.680 11439 41964
8 11.820 11381 35134
9 12.189 1618 3077
9 12.767 2526 4630
10 13.327 3435 7211
11 13.864 3724 7417
11 14.384 5847 . 12610
12 14.887 4640 9206
12 15.371 6587 15745
12 15.564 1032 3104
12 15.769 3298 9994
13 15.838 4872 10468
13 15.947 1929 6688 Benzo (a)pyrene (Surr)/
&G0C3002 Quanterra-West Sacramento

I:250 D:320 Flow:5(2)/2/12(EOR) 0.3min pur

584



[APR2000] 90 70B25APR001508,25,1
Reported on 28-APR-2000 at 12:16

Page 2

Peak RT minsg Hght uV Area uVs Peak name
135 16.189. 1096 3132
136 16.2858 6175 20439
137 16.347 1514 5574
138 16.449 2263 5712
139 16.578 6030 12648
140 16.649 7506 19319
141 16.729 1941 4145
142 16.85¢6 1789 : 4137
143 16.907 8528 15083
145 17.156 3086 8523
146 17.291 1757 3543
147 17.358 4202 14300
152 17.853 €068 11488
153 17.920 13150 29201

Totals

Unknowns 2942578 13668416

Named 1929 6688

Grand Total 2544507 13675104

ANALYSIS SUMMARY

Method.......... i, HP
RUn SeQUeNCe. ....... oot orumuunnns GCHP
Calibration..........o...o... «... 25APROO

External standard calibration using area
Calibration last modified on 26-APR-2000 at 03:24
Calibration initialised on 26-APR-1999 at 12:17
Method last modified on 21-APR-2000 at 10:33

Uncalibrated peaks use user factor (0.0000)

G0C300256 Quanterra-West Sacramento
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EARTH TECH INC
J - Cli : T-10Q/0
GC Semivolatiles
Lot-Sample #...: G0C300256-014 Work Order #...: DA9GL202 Marrix,........: S0
Date Sampled...: 03/28/00 10:35 Date Receiwved..: 03/30/00
Prep Date...... : 04/04/00 Analysis Date..: 04/26/00
Prep Batch #...: 0119152
Dilution Factor: 1
% |Moisture..... : 16 Method.........: SW846 8015 MOD
REPORTING

P2 ETER RESULT LIMIT UNITS MDL
Opkoown Hydrocarbon 3.7 i.z2 mg/kg 0.59
THH (as Diesel) ND 1.2 mg/kg 0.68
TEH (as Kerosene) ND 1.2 mg/kg 0.59
TBH (as Motor 0il) ND : 12 mg/kg 1.8

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
o+4Terphenyl : 105 (65 ~ 135)
NOTE(S) :

and reporting Limits have been adjusted for dry weight.
The unknown from n-C16 to n-C40 is quantitated with all peaks fram n-C12 10 n-C36 and based on diese] fucl (n-C10 to n-C24).
G0C300256 Quanterra-West Sacramento
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Quanterra / W. Sacramento Analysis ID: [APR2000 ] 90 70B25APR0O01508,26

| Multiple Eluter Result Summary Acquired: GC #70-B 26-APR-2000 at 04:01
— Bample : DASGLIOZ 0094549 Si C300356-14 Mult: 3.0000 Dil'n: 1.0000 Piv: 30.000
Comment: 50(2)/15/320(5); 1:250 D:320 Flow:5(2)/2/12(EOR) 0.3min pur
Method : HP HP6890 FID-B DB5.625 30mx0.32mmx0.25um M: 21-APR-2000
Calib : 25APROO 8015 Mod DSL(10,12—24)/OTP/JP4/MOT.OIL(19,24-36)/BZA M: 26-APR-2000

Baseline Subtract File: BO04APR0OQ0942 , 3

Total
Name RT1 RT2 Area Amount RL
Diesel “Cl0 to C24/03APR00 3.90 - 14.00 17480048 87.792 1.Q0000 0
Motor Oil ~C19 te TC36/21APRO0C  10.90 - 19.20 537449 2.6426 5.0000 U
Kerosene “C8 to “Cl6/25APRO0 2.00 ~ B.9%0 102695 0.50929 1.0000 U
Unknownl2-36 based on DSL10-24 5.60 - 19.20 178349859 103.32 1.0000 0
Unknownl2-36 based on MO 19-36 5.60 - 19L20 ‘17834989 122.31 5.0000 o)
plntlint pubtmat 008 pont:
17624989 - /720@043 42?751,
Unt bad o
Ao Rt éﬁﬁ% e /55/4%
T 3’0
Surrogate Results
' RT RT _ Amount | Amount
Peak Name Actual Diff Area Present Spiked %Rec
O-Terphenyl (Surr)/03A 10.751 -0.011 393166 1.4022 1.3333 105 %

There were 2 peaks which may be flat-topped. Check the chromatogram.

Jg/Unknown Hydrocarbon in the range of n-C/bto n-cfp. Quantitation based on 1%9¢ !
between n-C|2. and n-C %&b only.

Units: ug/L for agueous samples, mg/kg for soil samples.

0 = Cancentration > calibration range. U = Concentration < calibration range.

Multiplier = Final Extract Volume (ml), Divisor = Initial Sample Weight (g) or Volume (1)

Group Peak Sum Ver 3.0 Reported at: 26-APR-2000 04:25:21 .

GO0C300256 Quanterra-West Sacramento 597
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[AP
Rep

R2000] 90 70B25APR001508,26,1
prted on 28-

APR-2000 at 12:16

Page 1

Acq
STL

pired on 26-

FSacramento

Ana
Lim
falat
A

Met

G0C3002

12
12
12
12
12
i3
13
13
13§

yst Name
Id

and

RLMRASSLL e

od Title
Name
id
Type
No

Injection Report

APR-2000 at 04:01

STAFFORL
2FH

. . 290 BT .
50(2)/15/320(5); I:250 D:320 Plow:5¢(

~\
al
HP68S0 FID-~B DB5.625 30mx0.32mmx0.25um

/ = \ K
D: /2/12 (EOR) 0.3wmin

DASGL102 0094549 Si C300356-14
, 8, ETB

Sample Amount=1.00000

26

P INFORMATION

10341 20110
967538 10806141]_
967528 6399922-12' 17206003

5364 22255
253685 393166 O-Terphenyl (Surr)/03APRO0O
6288 13349
1110 2617
20516 42406
1008 5543
2799 12947
1274 4751
1072 3711
2274 8076
2048 10001
7628 20873
3244 11199
1504 7456
10926 26750
1455 6307
4216 11918
12027 29330 Benzo(a)pyrene (Surr)/
1082 3823
23005 47957
1057 6743
3262 9365
4062 11388
7463 15673
25983 84513
2178 5401
1198 3583
- 10810 23126

Quanterra-West Sacramento
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[APR2000] 90 70B25APR001508,26,1
Reported on 28-APR-2000 at 12:16

Page 2

Peak RT minsg Hght uV Area uVs Peak name
159 18.364 1122 2900
162 18.742 - 1831 4181
Totals |
Unknowns 2182225 17913836
Named 265712 422497
Grand Total 2447937 18336332
ANALYSIS SUMMARY
Method.......ovveiiiiiiinne, HP
Run sequence...........couecuevuuasn GCHP
Calibration...........iivevnunnn 25APROO

External standard calibration using area
Calibration last modified on 26-APR-2000 at 03:55
Calibration initialised on 26-APR-1999 at 12:17
Method last modified on 21-APR-2000 at 10:33

Uncalibratéd peaks use user factor {(0.0000)

G0C300256 Quanterra-West Sacramento
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G0C300256-015 Work Order #...:

GC Semivolatiles

G0C300256

Lot-Sample #...: DASGM202 Matrix.........: SO
te Sampled...: 03/28/00 10:55 Date Received..: 03/30/00
ep Date......: 04/04/00 Analysis Date..: 04/26/00
ep Batch #...: 0119152
ilution Factor: 1
Moisture.....: 17 Method......... = SWB46 8015 MOD
REPORTING
'ARAMETER RESULT LIMIT UNITS MDL
wn Hydrocarbon 12 1.2 ng/kg 0.60
TPH (as Diesel) ND 1.2 mg/kg 0.69
TPH (as Kerosene) ND 1.2 mg/kg 0.60
TPH (as Motor 0il) ND 12 mg/kg 1.9
PERCENT RECQVERY
SURROGATE RECOVERY LIMITS
9-Terphenyl 0.0 (65 - 135)
OTE (S) :

hs and reporting lishits have been adjusted for dry weight.

he wnknown from n-C08 1 n-C34 is quantitited with all peaks from n-C12 to n-C36 and based on diesel [uel (n-C10 to n-C24).

Quanterra-West Sacramento
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Quanterra / W, Sacramento Analysis ID: [APR2000 ] 90 70B25APRO01508,27

Multiple Eluter Result Summary Acquired: GC #70-B 26-APR-2000 at 04:32

Sample : DASGM102 0094549 Si C300356-15 Mult: 3.0000 Dilin: 1.0000 Div: 30.000 .
Comment: S50(2)/15/320(5); I:250 D:320 Flow:5(2)/2/12(EOR) 0.3min pur

Method : HP HP6890 FID-B DBR5.625 30mx0.32mmx0.25um M: 21-APR-2000
Calib : 25APROO 8015 Mod DSL(10,12-24)/0TP/JP4/MOT.OIL(19,24-36)/BZA M: 26-APR-2000

Baseline Subtract F:.le- BO4APRO00S42 , 3

: ‘ Total

Name ‘ RT1 RT2 Area Amount RL
Diesel ~C10 to ~C24/03APROO 3.90 - 14.00 11909015 59.812 1.0000
Motor 0il "Cl9 to “C36/21APROO 10.%0 - 15.20 4546068 22.352 5.0000
Kerosene ~C8 to "Cl6/25APRO0 2.00 - 8.90 1163810 5.7716 1.0000
Unknownl2-36 based on DSL10-24 5.60 - 19.20 12219266 70.790 1.0000
Unknownlz 36 based on MO 19-36 5.60 - 19.20 12219266 83.799%9 5.0000 0

12219266 — 1027197 = 1947407

WWM L
404/23//00
Surrogate Results
RT RT Amount . Amount

Peak Name Actual Diff Area Present Spiked’ %Rec
O-Terphenyl (Surr)/03A 10.813 -0.073 29 0.000104 1.3333  0.00%

__-.-—---—-—«.-...----..--—____..--...-...-___-__________-___--..----—-_--_________________..-------.—-

_{ Unknown Hydrocarbon in the range of n-C¥ to n- Q% Quantitation based on st 10‘24'
between n- C[2 and n-G%) only.

Units: ug/L for aqueous samples, mg/kg for soil samples.

0 = Concentration > calibration range. U = Concentration < calibration range.

Multiplier = Final Extract Volume (m1), Divisor = Initial Sample Weight (g) or Volume (1)

_...._-_________--___..._.___._.__....__.___--.._———————_-___..-.......-——.—--_..______________-_.--_..-______

3.0 . Reported at: 26-APR-2000 04:56:23

G0C300256 Quanterra-West Sacramento 601




[APR2000] 90 70B25APRO01508,27,1 Page 1
RepTrted on 28-APR-2000 at 12:16

Injection Report
Acquired on 26-APR-2000 at 04:32
STL+8acramento

yst Name : STAFFORL

le I4 : 2FH

Comment : 50(2)/15/320(5); I:250 D:320 Flow:5(2)/2/12 (EOR

Vo A el Y -5

J
o
W
3

K
T W LA URIS AL -\ [ et [t
Method Title : HP6890 FID-B DBS 625 30mx0 32mmx0 . 25um
Sam le Name : DASGM102 0094549 Si C300356-15
Sample Id4 : ,S,ETB
Sample Type : Sample Amount=1.00000
Bottle No : 27
[ PEAK INFORMATION
ea RT mins Hght uV Area uVs Peak name
2 004 2085 10084
3.218 11487 26330
1 3.808 3911 7218
17 . 4.108 1023 - 2831
2 4.798 1649 2455
3 5.018 1275 1560
A 3 5101 1221 2186
-w 3 5.464 6390 10453
4 5.618 1971 2965
4 5.720 1830 2795
5 6.202 3502 6175
5 £.369 3210 7978
5 6.440 2566 3675
5 6.487 2607 3943
6 7.056 4300 : 7225
-6 7.262 5460 10398
6 7.362 2486 3626
6 7.398 1385 2138
6 7.524 1400 3179
6 7.589 9640 15213
7 7.651 16475 22926
7 7.738 3467 5644
7 7.938 7352 10925
7 7.989 19618 29592
7 8.056 4162 7154
7 8.107 3479 5656
7 8.176 4678 7324
7 8.244 505013 805986
8 8.358 51305 72260
8 8.449 1129 3490
8 8.782. 1056 1910
8 8.822 3268 5730
o 9.100 1053 2726
9 9.164 3202 7523
I

G0C3002 Quanterra-West Sacramento 802




[APR2000] S0 70B25APR0O01508,27,1
Reported on 28-APR-2000 at 12:16

Page 2

Peak RT mins Hght uV Area uVs Peak name
95 9.540 ;0%379 52%196%
96 9.689 58033 817

100 11.133 204454 0aséa| 2= 10231959
101 11.236 876252 347735
102 11.340 71237 188565 @d”’zgi%
103 11.576 17879 67218
104 11.804 14558 38770
105 11.864 22225 97431
106 11.996 23706 79922
107 12.196 1772 7657
110 12.560 1335 4614
111 12.616 1206 3396
112 12.776 1234 4504
119 13.331 2248 5082
124 13.86€5 2186 4528
130 14.271 1124 2446
131 14.389 6080 12731
136 14.887 3783 7356
141 15.373 7325 15769
143 15.580 1332 4755
145 15.784 3222 10768
146 15.844 4973 11323
148 15.953 2524 5078 Benzo(a)pyrene (Surx)/
149 15.989 2044 4790
151 16.156 1062 2531
152 16.207 1491 2804
153 16.251 8154 23282
154 16.362 1858 7148
155 16.456 2502 6496
156 16.584 5893 12872
157 16.662 7768 27675
158 16.804 10999 35027
161 17.158 4808 13001
162 17.296 1469 3213
163 17.360 15173 17367
164 17.418 4160 8672
165 17.573 1412 4959
169 17.858 10641 20042
170 17.927 27818 55726

Totals

Unknowns 3069892 12347338

Named 12524 5078

Grand Total 3072416 12352416

(G0C300256

Quanterra-West Sacramento
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[APR2000] 90 70B25APR0O01508,27,1
Reported on 28-APR-2000 at 12:16

Page 3

.

-Gocsoozs¢

ANALYSTS SUMMARY

Method...... ittt enen HP
RUn SEQUEeNCE. .. vt v e e it v GCHP
Calibration........ v imnnnnn 25APROO

External standard calibration using area
Calibration last modified on 26-APR-2000 at 04:25

Calibration initialised on 26-APR-1999 at 12:17
Method last modified on 21-APR-2000 at 10:33

A WA we TR D N e e o Waa LTI

Uncalibrated peaks use user factor (0.0000)

Quanterra-West Sacramento
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ATTACHMENT I-2

TEPH STANDARD CHROMATOGRAMS
FOR DIESEL, MOTOR OIL, AND KEROSENE
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