
11.0 SITE 10B - BUILDING 530, MISSILE REWORK OPERATIONS

11.1 SITE DESCRIFFION AND BACKGROUND

Site 10 (Building 530) is located to the west and south of the South Gate of NAS Alameda (Figure 1-

2). Site 10 has been used for missile rework operations by the station since 1972 (Canome, 1990c). No

reformation was available regarding previous site usage of the area; however, Building 530 partially overlaps

the site of the pre-existing oil refinery (Site 13).

11.2 PREVIOUS INVESTIGATIONS

No previous site investigations have been performed at Building 530 (Canome, 1990c).

11.3 CURRENT USE

The missile rework operations performed in Building 530 include electrical maintenance, cleaning,

grinding, welding, painting, and paint stripping as well as parts fabrication. According to Canome, the waste

streams generated by these processes are tightly controlled, with all wastes and paint stripping bath liquids being

disposed of in 55-gallon drums to an off-site facility (Canonie, 1990c).

11.4 REMEDIAL INVESTIGATION

The remedial investigation conducted by Canonie at Building 530 was intended to evaluate the

conditions of VOCs, SVOCs, metals, or TPH if these compounds exist in the soil and groundwater in the

vicinity of the building. Three borings were drilled, sampled, and converted to groundwater monitoring wells

for the investigation. The borings were purposely placed at the juncture of sanitary sewer and storm sewer lines

because these junctions "would be more likely to leak, and because wastes might be more prone to pool at

elbow and T-joints where soll has been excavated to deeper depths" (Canonie, 1990c). The locations of the

three monitoring wells are shown on Figure 11-1. The monitoring wells were installed to depths of 15 feet bgs

and groundwater samples were collected. Table 11-1 presents a list of analyses performed on soil and

groundwater samples from Site IOB. Complete boring logs and construction diagrams are included in Appendix

C.
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I1.4.I Geology/I-Iydrogeology

In the vicinity of Building 530, the artificial fill ranges from 12 to 13 feet in thickness and consists of

light to dark brown, silty fine sand with traces of gravel and brick fragments. In all of the borings, the Merritt

Sand directly underlies the artificial fill. It consists of light yellow-brown, clayey, fine sand. Figure I 1-2

presents a cross section across the site showing the lateral and vertical distribution of lithologic units based on

the Canonie boring logs. Geotechnical laboratory tests were performed on a soil sample from MW530-2;

results of these tests are presented in Table 11-2 and in Appendix D.

Groundwater was encountered during drilling at depths of 4.5, 6.0 and 6.5 feet bgs in borings

MW530-3, MW530-2 and MW530-1, respectively. Subsequent water level measurements taken by Canonie on

November 8, 1990 recorded water level depths of 5.34, 6.74 and 6.64 feet bgs in the three respective wells.

The groundwater gradient map generated from the November 1990 data is plotted in Figure 2-4. The local

groundwater gradient at that time was about 0.003 foot/foot to the southwest between wells MW530-1 and

MW530-2. The gradient between MW530-2 and MW530-3 was slightly steeper at 0.001 foot/foot in the same

direction. No other groundwater level data information is available regarding tidal influences at the site.

11.4.2 Analytical Results - Soil Samples

Soil samples were collected for chemical analyses during the drilling of three monitoring wells at Site

10B. At each boring, san_les were collected at 1- to 1.5-foot intervals for a total of 37 soil samples. Twenty-

one surface and subsurface soil samples were selectively analyzed for VOCs, SVOCs, TRPH, metals, and

general chemical characteristics. Additionally, 16 subsurface sampleswere analyzed for TRPH and 15

subsurface samples were analyzed for VOCs. Table 11-1 provides a summary of analyses by sample. The

analytical results are summarized in Tables 11-3 through 11-6 and are shown on Figure 11-3; only the analytes

that were detected are presented.

11.4.2.1 Volatile Organic Compounds. Analytical results for VOCs detected in Site I0B soils are

summarized in Table 11-3 and are shown on Figure 11-3. VOCs were identified in all of 15 samples analyzed

for VOCs. Detected VOCs include methylene chloride, acetone, toluene, ethylbenzene, and xylenes. The soil

sample collected at 11.5 feet bgs form boring MW530-1 contained the highest VOC concentrations compared to

the other site detections. Methylene chloride was detected in 11 samples, acetone was detected in four samples,

and toluene also was detected in 11 samples. Ethyibenzene and total xYlenes were reported only in soil samples

from MW530-1. Toluene was detected in 11 samples. The highest toluene concentration was detected in the 2-
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foot sample from MW530-3 (> 1,000 _g/kg). Only the soil samples collected at the 11.5-foot depth from

MW530-1 and the 2-foot depth from MW530-3 contained total VOC concentrations above 1 mg/kg.

11.4.2.2 Semivolatile Organic Compounds. The analytical results for SVOCs in soils at Site 10B are

summarized in Table 11-3 and Figure 11-3. SVOCs were detected in 15 of 21 soil samples from Site 10B.

The SVOCs detected include the two PAIl compounds, 2-methy[naphthalene and pyrene, which were each

detected in one sample. 2-Methylnaphthalene was reportedly detected in the 12- to 12.5-foot sample from

MW530-1, which is located adjacent to the northeast comer of Building 530. Pyrene was detected in the 11.5-

to 12-foot sample from MW530-2. Di-n-butylphthalate was detected in 14 of the 15 samples with the maximum

value present in the 14.0- to 14.5-foot sample in MW530-1. Only two soil samples, both collected from the

saturated zone from MW530-1, contained total SVOC concentrations above 10 mg/kg.

11.4.2.3 Total Recoverable Petroleum Hydrocarbons. Table 11-4 and Figure 11-3 show the

analytical results for TRPH in soil samples from Site 10B. TRPH were detected in a total of 10 out of 16 soil

samples. The highest TRPH concentration was found in the soil sample collected at 11.5 feet bgs from boring

MW530-1. As noted previously, MW530-1 is located adjacent to the northeast comer of Building 530. Only

four soil samples, all collected from MW530-1, contained TRPH concentrations above 100 mg/kg. Two of

these soil samples were collected below groundwater.

11.4.2.4 Metals. Analytical results for metals in Site 10B soils are summarized in Table 11-5.

Background ranges of metals in soil have been estimated for NAS Alameda based on a study conducted by the

PRC team under CTO 121 Mod. 0001. Results of this study are included in the background data summary

report (PRC/JMM, 1992c). The estimated background ranges of metals in soil are given in Table 3-1. Based

on these background data, nine metals were detected above the 95 percent/95 percent statistical tolerance

interval of background concentrations at NAS Alameda. The nine metals are arsenic, barium, cadmium,

calcium, cobalt, copper, nickel, potassium, and sodium.

The metal content of 21 samples from various depths were analyzed at Site 10B. Typical concentration

ranges of metals occurring naturally in soil are given in Table 3-2. Based on these ranges, only magnesium in

one sample exceeded the typical range found in soil. The highest concentration of magnesium, only slightly

higher than the typical upper limit, was detected in the 10.5- to 1l-foot sample from MW530-3. No extreme

upper limit is given for magnesium.
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11.4.2.5 General Chemical Characteristics. The analytical results for soil pH are summarized on

Table 11-6. One sample was analyzed from approximately the same depth (2.5 or 3 feet) in each of the three

monitoring well borings. The soil pH was similar in all samples, ranging from 9.1 to 9.2 pH units.

11.4.3 Analytical Results - Groundwater Samples

All three borings were converted to groundwater monitoring wells, and groundwater samples were

collected and submitted for analysis for VOCs, SVOCs, TRPH, oil and grease, metals, and general chemical

characteristics. Additionally, four travel blank samples were analyzed for VOCs. Table 11-1 provides a

summary of analyses by sample. Table 11-7 through 11-10 and Figures 11-4 through 11-6 summarize the

analytical results for groundwater at Site 10B. The travel blank samples are identified on the tables by a 200-

series number. The figures and tables present only analytes that were detected.

11.4.3.1 Volatile Organic Compounds. Analytical results for VOCs in groundwater are summarized

in Table 11-7 and are shown on Figure 11-4. Methylene chloride was the only VOC detected in MW530-2 and

MW530-3. Methylene chloride was also the only VOC detected in four travel blanks submitted at the same

time. Methylene chloride and the BTEX compounds benzene, toluene, ethylbenzene, and xylenes were detected

in the groundwater from MW530-1.

11.4.3.2 Semivolatile Organic Compounds. The analytical results for SVOCs detected in

groundwater at Site 10B are summarized in Table 11-8 and are shown on Figure 11-4. The SVOCs

2-metbyLnaphtbalene and naphthalene, which are also PAil compounds, were detected only in MW530-1.

SVOCs were not detected in wells MW530-2 or MW530-3.

11.4.3.3 Petroleum Hydrocarbons. The analytical results for petroleum hydrocarbon compounds in

groundwater at Site 10B are summarized in Table 11-8 and are shown on Figure 11-4. One sample from each

of the monitoring wells was analyzed for oil and grease content and TRPH. Oil and grease were detected only

in MW530-1; TRPH was detected in MW530-1 and MW530-3. No TRPH or oil and grease was detected in

well MW530-2.

11.4.3.4 Metals. Analytical results for metals detected in the groundwater at Site 10B are presented

in Table 11-9 and are shown on Figure 11-5. A groundwater sample from each of three monitoring wells were

analyzed for metals. According to the Canonie QAPP and QA/QC Plan, groundwater samples for metals were

field-filtered as appropriate with a 0.45-micron filter (Canonie, 1990b). Background ranges of metals in

groundwater have been estimated for NAS Alameda based on a study conducted by the PRC team as CTO 121
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Mod. 0001. Results of this study are included in the background data summary report (PRC/JMM, 1992c).

The estimated background ranges of metals m groundwater are given in Table 3-3. Based on these background

data, manganese and potassium, which had concentrations at Site 10B that exceeded the typical levels, were

within the background concentrations estimated for NAS Alameda. Barium, which was above typical levels in

two of three samples, was within background levels (95 percent/95 percent statistical tolerance intervals) for one

of those samples and only slightly above for the other.

Typical concentration ranges of metals occurring naturally in groundwater are given m Table 3-4.

Based on these ranges, groundwater samples from at least one of the three wells exceeded the typical ranges for

aluminum, arsenic, barium, cadmium, chromium, cobalt, copper, iron, manganese, nickel, potassium, selenium,

silver, titanium, and vanadium. For those elements with extreme limits provided, only vanadium was exceeded

in all three wells, and arsenic, iron, manganese, and potassium were well within their extreme limits. For

cadmium, selenium, and silver the detection limit was higher for some samples than the typical limit of those

metals occurring naturally in groundwater.

11.4.3.5 General Chemical Characteristics. General chemical analyses selectively performed on the

groundwater samples form Site 10B include specific conductivity, TDS, dissolved oxygen, pH, TOC, alkalinity

(bicarbonate, carbonate, and total [all as CaCO3]), chloride, sulfate, and total hardness (as CaCO3). Results of

the general chemical analyses are presented in Table 11-10 and are shown on Figure 11-6.

11.5 SUMMARY AND CONCLUSIONS

The purpose of the data summary report is to provide a qualitative assessment of the Canonie data to

identify whether sufficient information is collected for the RIFFS evaluation. As discussed in Section 3, QA/QC

reformation is not available for the data validation; therefore, the data presented in this report have been

validated under EPA CLP procedures.

11.5.1 Soils

A total of 37 surface and subsurface samples were collected by Canome during the drilling of three

monitoring wells at Site lOB. Boring logs indicate that artificial fill underlies the site and the Hoiocene Bay

Mud Unit underlies the fill. Merritt Sand deposits were encountered under the Bay Mud Unit in MW530-1.

Samples collected from the three soil borings were analyzed for VOCs, SVOCs, TRPH, metals, and pH.
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VOCs were detected in soil samples collected from both the fill and the Bay Mud Unit. Methylene

chloride and acetone, two common laboratory contaminants, were detected in all three borings. Other VOCs

detected are ethylene, ethylbenzene, toluene, and xylenes. Detected concentrations found in the soil samples

generally decrease at depth and the highest concentrations were detected in the soil sample collected at 11.5 feet

bgs from MW530-1, the northernmost boring. Total VOCs in the 11.5-foot sample from MW530-1 and the

2-foot sample from MW530-3 exceed the preliminary comparison level of I mg/kg for total VOCs.

Concentrations of VOCs in MW530-2 were well below the preliminary comparison level.

SVOCs, consisting of phthalates and PAH, were detected at low concentrations in the two southern

borings. Concentrations in MW530-1, located on the north side of building 530, were high (> 10 mg/kg)

compared to the other borings and increase with depth. Concentrations, although not as high as in MW530-1,

generally increase with depth in the other two borings as well. The concentrations of total SVOCs in two

samples from MW530-1 (the 12-foot and the 14-foot samples) exceed the preliminary comparison level of 10

mg/kg for total SVOCs.

i

TRPH was detected in all three borings. Detections occurred in both the artificial fill and the Bay Mud

Unit. The northernmost boring, MW530-1, has elevated concentrations compared to the other borings.

Concentrations of TRPH decrease at depth in all borings. Four samples from MW530-1 exceeded the

preliminary comparison level of 100 mg/kg for TRPH in soil.

Nine metals arc present in the soil samples at concentrations exceeding the 95 percent/95 percent

statistical tolerance interval of background concentrations at NAS Alameda (PRC/JMM, 1992c). However, all

metals analyzed were within the range of concentrations typically found in soils with the exception of

magnesium, which was still within background levels.

If the analytical results can be validated and are considered to be acceptable, the following conclusions

can be made:

• Elevated levels of VOCs were found in soil samples collected from monitoring wells MW530-
1 and MW530-3, and elevated levels of SVOCs were found in soil samples collected from well

MW530-1. Additional soil investigation is required to further characterize the VOCs and
SVOCs found at these locations.

• Elevated levels of TRPH were found in soil samples from well MW530-1; additional soil
investigation is required to characterize the petroleum hydrocarbons in the soil near well
MW530-1.

• Sufficient soil metals data have been collected for the RI/FS evaluation.
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The significance of the presence of these VOCs, SVOCs, TKPH, and metals in soil will be further

evaluated during the risk assessment to be performed during the comprehensive RI/FS work.

11.5.2 Groundwater

Three monitoring wells were installed by Canonie at Site 10B. Based on water level measurements

taken in November 1990, groundwater flow is generally to the west at a gradient of about 0.001 foot/foot.

Groundwater samples were taken from each well and analyzed for VOCs, SVOCs, petroleum hydrocarbons,

metals, and pH. VOCs, SVOCs, TRPH, and oil and grease were detected at Site lOB.

VOCs and SVOCs were detected m groundwater samples at Site 10B. Low concentrations of

methylene chloride were detected m all of the momtormg wells. In addition to methylene chloride, BTEX was

detected at potentially elevated concentrations in MW530-1, located to the northeast of Building 530. Two

SVOCs (PAH compounds) were also detected m MW530-1. No other SVOCS were detected in groundwater

samples collected from the other two wells. TRPH were detected in MW530-3, located southwest of building

530, and in MW530-1, in which oil and grease was also detected. The concentration of TRPH in MW530-1 is

two orders of magnitude higher than that detected in MW530-3. No other petroleum hydrocarbons were

detected at Site 10B.

Fourteen metals are present in the groundwater at concentrations exceeding the 95 percent/95 percent

statistical tolerance limit of background concentrations at NAS Alameda (PRC/JMM, 1992c). However, of

these metals, arsenic and iron were reported at concentrations that do not exceed the extreme upper

concentration that can be found in typical groundwater samples. The concentration of vanadium, however, at

Site 10B does exceed its extreme upper limit (Table 3-4). The concentrations of zinc in the groundwater

samples exceed the background limit but do not exceed the typical concentration limit. The remaining metals

with concentrations above background levels do not have an extreme native upper limit.

If the analytical results can be validated and are considered to be acceptable, the following conclusions

can be made:

• Groundwater in the local vicinity of monitoring well MW530-I may have been impacted by
VOCs, SVOCs, and petroleum hydrocarbons. MW530-I is the farthest monitoring well
upgradient at the site. Additional groundwater well(s) ate necessary near well MW530-1 to
further characterize the VOCs, SVOCs, and petroleum hydrocarbons in the groundwater.

• Metals are present in the groundwater at concentrations exc_,___ingthe 95 percent/95 percent
statistical tolerance interval for NAS Alameda. Additional data are required to characterize the
groundwater quality at this site.
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• Additional TDS data are required to evaluate whether groundwater beneath the site is

considered as potential drinking water.

• At present, no reformation is available to evaluate the tidal influence on groundwater and the
deeper groundwater-bearing zone. Additional work is required to evaluate the tidal influence
on the deeper groundwater-bearing zone.

The significance of the presence of these VOCs, SVOCs, and metals in groundwater will be further

evaluated during the risk assessment to be performed during the comprehensive RI/FS work.
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TABLE ll-I

SITE 10B - BUILDING 530, MISSILE REWORK OPERATIONS
SUMMARY OF LABORATORY ANALYSES PERFORMED ON SOIL AND GROUNDWATER SAMPLES

(Sheet I of 2)

Boring lkl_ ' Matrix
r

MW530-1 1.0-1.5 Soil *, • I

_$_1 _i_i_iMW530.13.0-3.5 Soil ii;:_iiiiiiliiiiiiiiii::)iiiii!iiiiiiiiii;iiiiii:_iliiiiiiiiii!iiii., _:: : i . : •l_l i" : ['
MW530-L 6.0-6.5 Soil • •

uws_o-_ 7.5-8.0 Soin " ' " ] 11,MW530-I 9.0-9.5 Soil _iiil i:_;l............::i;_:_:_i_:_:i::iiii_:_ii::tii! ::Jii::"' " :__ i .. i '_,,• .... • :1: i " '
mv_3o-nt2.o-t2.sSoi_ -, •

MW530-1 ]4.0-14.5 Soil '' • , Ii

MW530-2 2.0"2.5 Soil ...... n ...... )................: ..................... ....:!_i_'_i",;_=:: : ;<_, ::_=:: : :;;: 5::::::! :=::::_2,1 i;ii_;iiiili;iiii;!':i:;;;;iiiiii:iit:':?:ii':iiiii__;_;_;_i i'_ii;:;i........................-:-:: :::_i: :- I,; :.............................:<:';:,:;: .......
MW530-2 5.0-5.5 Soil I • ' •

_s_z iii_iii',i_i:,i:_:_:iii_i:,::....................... __:_i_:_I _ " ..............,:, i .........................................::=:L_,,:,:.,I :: _ iil :::: :: ; ! :: ..............................•.......................................... ............................................... :::::::::;:::;::.:::::::::::::1::;::::::: :::::::;:::: ::.::-:.: :: : : - .....

Mw53o-28.o-8.5 Soin

_5_2- i110_1ii5---S_il.... : [ ° I
i

MW530-2 14.0-14.5 Soil _ " "

.... " ...... I

MW530-2R 6.045.5 Soil "' " , i

..... i ....

MW530-3 2.0-2.5 Soil " •

1
MWS_-3 Z._-3+.O:?_. + :::...... ! _ : :_=: ::i. _ ,.
MW530-3 4.04.5 Soil ; * "



TABLE 11-1

SITE 10B - BUILDING 530, MISSILE REWORK OPERATIONS
SUMMARY OF LABORATORY ANALYSES PERFORMED ON SOIL AND GROUNDWATER SAMPLES

(Sheet 2 of 2)

i:_ii_iiiii_iiiii':_iiiii!!iiiiiiiiiiii_,i:::iiii_iiiiiiiiiiii!iiiiiiiiiiiiiii. _ .._:_ *_ 1_"..... • _ J _ I
MW530-3 7.0-7.5 Soil - • •

MW530-310.0-10.5Soil / " "

MW530-3 11.5-12.0 Soil [ • •

MW530-3R 8.5-9.0 Soil • •

Sttmmmr_Soil 21 21 3 16 15
214 0.0 Water

I_ I .........
217 0.0 Wa_ / •

MW530-1 0.0 Water ...........

MW530-3 0.0 Water ......... "

SunmmryWater 2 3 3 3 3 3 3 3 3 3 7

Notes:

200-series boring numbers indicate travel blanks

Analy.m Methods Marx Aaalxm Me_ods Matrix Aaalxm Memods Matrix
DO DO water Misc. (cont) TRPH EPA 418.1 water

Spec Con EPA 120.1 water Alk Bicarb EPA SM403 water Metals EPA 200.7 water
Misc. Foaming Agents EPA 425.1 water Metals EPA 6010 soil
TDS F_.PA160.1 water Hardness SM 314A water SVOC EPA 624 water
Sulfate EPA 300.0 water Oil & Grease EPA 413.1 water SVOC EPA 8270 water

Chloride EPA 300.0 (Mod) water TOC EPA 415.2 water VOC EPA 624 water
Alk Total EPA 310.1 water TOC EPA/CE 81-1 water VOC EPA 8240 soil

pH EPA 9045 soil



TABLE 11-2

SITE 10B - BUILDING 530, MISSILE REWORK OPERATIONS
GEOTECHNICAL SAMPLE LABORATORY TEST RESULTS

Soil Classification

Sample No. Depth Laboratory Field Moisture Dry Specific Hydraulic
Content Density Gravity Conductivity

(ft) (%) (pcf) (cm/s)

MW530-2 7 SP SM 12.9 109.7 NA NA

Notes:

NA - Not Analyzed
Parameters not detectect axe reported as less than method detection limit.

Laboratory Methods (Units):
Soil Classification- Unified Soil Classification System (USCS) - ASTM D2488
Moisture Content - ASTM D2216 (percent)
Dry Density - ASTM D2937 (pounds per cubic foot)
Specific Gravity - ASTM D854
Hydraulic Conductivity - EPA 9100 (centimeters per second)

Soil Classification Legend:

GW Well graded gravels, gravel-sand mixtures, SM Silty sands, sand-silt mixtures
little or no fines

SC Clayey sands, sand-clay mixtures
GP Poorly graded gravels, gravel-sand

mixtures, little or no fines ML Inorganic silts and very fine sands, rock flow
silty or clayey fine sands or clayey

GM Silty gravels, gravel-sand-silt mixtures silts with slight plasticity

GC Clayey gravels, gravel-sand-clay mixtures CL Inorganic clays of low to medium plasticity,
gravelly clays, sandy clays, silty clays, lean

SW Wellgradedsands,gravellysands, clays
little or no fines

OL Organic silts and organic silty clays or low
SP Poorly-graded sands, gravelly sands, plasticity

little or no fines
CH Inorganic clays of high plasticity, fat clays



TABLE 11-3

SITE 10B - BUILDING 530, MISSILE REWORK OPERATIONS
RESULTS FOR VOLATILE AND SEMIVOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES

(Sheet 1 of 3)

MW530-1 MW530-1 MW530-1 MW530-1 MW530-1 MW530-2 MW530-2

07/I 3/90 07/13/90 07/13/90 07/13/90 07/13/90 07/i 3/90 07/13/90

ParameterReported 2.5-3ft 6-6.5ft 8.5-9ft 11.5-12ft 13.5-14ft 2-2.5ft 5-5.5ft

Volatile Organic Compounds

Methylene Chloride (ug/kg) <6.00 <6.00 53 i 800 I 1 6 5

Acetone (ug/kg) <i 2.0 30 9 i < 1500 < 14.0 < 12.0 < I 1.0
Toluene (ug/kg) 77 8 38 <750 140 72 <5.00

Ethylbenzene (ug/kg) <6.00 <6.00 36 6200 <7.00 <6.00 <5.00

Xylenes (total) (ug/kg) <6.00 <6.00 170 !2000 I I <6.00 <5.00

MW530-1 MW530-1 MW530-1 MW530-1 MW530-1 MW530-2 MW530-2

07/13/90 07/13/90 07/13/90 07/13/90 07/13/90 07/13/90 07/13/90
1-1.5 ft 3-3.5 ft 7.5-8 ft 12-12.5 ft 14-14.5 ft 2.5-3 ft 5.5-6 ft

Semivolatile Compounds

2-Methylnaphthalene (ug/kg) <690 <700 <1800 41000 <820 <340 <350

Di-n-butyiphthalate (ug]kg) 1600 3800 4500 < 16000 12000 i 000 610
Pyrene (ug/kg) <690 <700 < !800 < i 6000 <820 <340 <350

Notes: NA = Not Analyzed
< = Detection Limit

ug/kg = micrograms per kilogram
Data not validated by JMM



TABLE 11-3

SITE 10B - BUILDING 530, MISSILE REWORK OPERATIONS
RESULTS FOR VOLATILE AND SEMIVOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES

(Sheet 2 of 3)

MW530-2 MW530-2 MW530-2 MW530-3 MW530-3 MW530-3 MW530-3

07113/90 07/13/90 07/13/90 07/13/90 07/13/90 07/13/90 07/13/90

ParameterReported 8-8.5ft i 1-11.5ft 14-14.5ft 2-2.5ft 4.4.5ft 7-7.5ft 10-10.5ft

Volatile Organic Compounds

Methylene Chloride (ug/kg) i i 7 6 <29.0 7 <6.(X) 7

Acetone (ug/kg) <12.0 18 < 10.0 <59 < I 1.0 < 12.0 18

Toluene (ug/kg) 8 l0 31 1100 <6.00 30 22

Ethyibenzene (ug/kg) <6.00 <6.00 <5.00 <29.0 <6.00 <6.00 <6.00
Xylenes (total) (ug/kg) <6.00 <6.00 <5.00 <29.0 <6.00 <6.00 <6.00

MW530-2 MW530-2 MW530-2R MW530-3 MW530-3 MW530-3 MW530-3

07/13190 07/13/90 07/13/90 07113_90 07/13/90 07/13/90 07/13/90

8.5-9ft 11.5-12ft 6-6.5ft 2.5-3ft 5-5.5ft 8-8.5fl 12.5-13ft

Semivolatile Compounds

2-Methylnaphthalcn¢ (ug/kg) <420 <780 <400 <340 <400 <821) <870

Di-n-butylphthalate (ug/kg) 600 4300 400 700 560 920 54(X)

Pyrene (ug/kg) <420 970 <400 <340 <400 <820 <870

Notet: NA=NotAmdyzcd
< = Det_tionLimit

ughtg=mic_gtmnsperkilogram
DatanotvalidatedbyJMM



TABLE 1i-3

SITE 10B - BUILDING 530, MISSILE REWORK OPERATIONS
RESULTS FOR VOLATILE AND SEMIVOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES

(Sheet 3 of 3)

MW530-3

07113190

Parameter Reported 11.5-12 ft

Volatile Organic Compounds

Methylene Chloride (ug/kg) 9

Acetone (ug/kg) <12.0

Toluene (ug/kg) <6.00
Ethylbenzene (ug/kg) <6.00

Xylen¢_ (total) (ug/kg) <6.00

MW530-3R

07113/90

8.5-9 ft

Semivolatile Compounds

2-Methylnaphthalene (ug/kg) <800

Di-n-butylphthalate (ug/kg) 1900

Pyrene(ugAg) <800

Notea: NA:- NotAnalyzed
< =DetectionLimit

ug/kg=microgrmnsperkilogram
DatanotmlidatedbyJMM



TABLE 11-4

SITE 10B - BUILDING 530, MISSILE REWORK OPERATIONS

RESULTS FOR TOTAL RECOVERABLE PETROLEUM HYDROCARBONS DETECTED IN SOIL SAMPLES

MW530-1 MW530-1 MW530-1 MW530-1 MW530-1 MW530- I MW530-2

07/13/90 07/I 3/90 07/13/90 07/13/90 07/13/90 07/! 3/90 07/! 3/90

ParameterReported 2.5-3ft 5.5-6ft 6-6.5ft 8.5-9ft 11.5-12ft 13.5-14ft 2-2.5ft

TRPH (mg/kg) 170 5.2 103 7460 7560 35.3 31.3

M W530-2 M W530-3 M W530-3

07/13/90 07/13/90 07/13/90

Parameter Reported 14-14.5 ft 2-2.5 ft 11.5-12 ft

TRPH (mg/kg) 10.5 39.5 8.7

Notes: NA = Not Analyzed
< = DetectionLimit

mg/kg= milligrmnsper kilogram
Data _t mlidattd byJMM



TABLE 11-5

SITE 10B - BUILDING 530, MISSILE REWORK OPERATIONS
RESULTS FOR METALS DETECTED IN SOIL SAMPLES

(Sheet 1 of 3)

MW530-1 MW530-1 MW530- I M W530-1 M W530- I M W530- I MW530- I'

07/13/90 07/13/90 07/13/90 07/13/90 07/13/90 07/13/90 07/13/90

ParameterReported I-1.5ft 3-3.5ft 6.5-7ft 7.5-8ft 9-9.5ft !2-12.5ft 14-14.5ft

Aluminum (mg/kg) 7000 37 i0 6200 5240 1700 7730 370

Arsenic (mg/kg) < 10.0 < 1! .0 < 12.0 <! 3.0 < i 3.0 12 < 12.0

Barium (mg/kg) 88 53 41 42 120 60 64

Cadmium (mg/kg) 1.2 < I. i 0 < 1.20 < ! .30 < 1.30 <i .20 < 1.20
Calcium (mgAg) 9000 5000 3700 15000 1400 1700 710

Chromium (mg/kg) 23 22 31 23 i 8 45 <6.20

Cobalt (mg/kg) 5.6 <5.30 <5.90 <6.60 <6.40 <5.90 <6.20

Copper (mg/kg) 23 18 42 37 24 11 20

Iron (mg/kg) !1500 7260 12200 13100 i5500 107(10 1500

Lead (mg/kg) 3 ! 59 15 25 15 <5.90 18

Magnesium (mg/kg) 3200 1900 3200 2200 <640 2200 <620

Manganese (mg/kg) 210 90 110 100 13 54 <6.20

Nickel (mght8) 20 21 38 25 <6.40 25 <6.20

Potassium (mg/kg) 2100 550 1200 750 770 1400 <620

Sodium (mg/kg) <520 <530 770 <660 690 660 <620
Titanium (mg/kg) 661 330 400 310 2540 420 330

Vanadium (mg/kg) 21 i 6 22 i 6 12 42 <6.20

Zinc (mg/kg) 79 56 48 54 i 9 22 10

Notes: NA = Not Analyzed
< = Detection Limit

mg/kg = millignuns per kilogram
Data not validated b,yJMM



TABLE 1I-5

SITE 10B - BUILDING 530, MISSILE REWORK OPERATIONS
RESULTS FOR METALS DETECTED IN SOIL SAMPLES

{Sheet 2 of 3)

MW530-2 MW530-2 MW530-2 MW530-2 MW530-2 MW530-2 MW530-2R

07/13/90 07/13/90 07/13/90 07/13/90 07/13/90 07/13/90 07/13/90

Parameter Reported 0.5-1 ft 2.5-3 ft 5.5-6 ft 8.5-9 ft 11.5-12 ft 14.5-15 ft 6-6.5 ft

Aluminum (mg/kg) 4290 3 !30 3180 3720 3400 5700 3930

Arsenic (mg/kg) <11.0 < 10.0 < 1i .0 < 13.0 <12.0 < 13.0 <12.0

Barium (mg/kg) 34 300 <21.0 <25.0 <24.0 34 28

Cadmium (mg/kg) < i. i0 < 1.00 < I. 10 < i .30 < 1.20 < 1.30 < 1.20

Calcium (mg/kg) 4600 17000 2900 1600 1400 2600 2700
Chromium (mg/kg) 26 19 19 20 20 28 23

Cobalt (mg/kg) <5.30 <5.20 <5 A0 <6.30 <5.90 <6.30 <6.10

Copper (mg/kg) 29 9. I 7.7 ! 1 i 0 14 32

Iron (mg/kg) 6890 4860 5210 6740 6770 10700 7070

Lead (mg/kg) 6.4 <5.20 <5.40 <6.30 <5.90 <6.30 <6.10

Magnesium (mg/kg) 2 i00 1700 1700 2100 1900 3200 23(X)
Manganese (mg/kg) 89 80 71 76 71 120 82

Nickel (mg/kg) 22 17 19 23 21 31 23

Potassium (mg/kg) 680 <520 <540 660 600 1100 690

Sodium (mg/kg) <530 <520 <540 680 1000 2400 <610

Titanium (mg/kg) 340 290 290 330 280 320 320
Vanadium (mg/kg) 16 14 !3 14 13 20 15

Zinc (mg/kg) 31 21 17 20 21 30 30

Note.s:NA= NotAnalyzed
<= DetectionLimit

mg/kg=milligramsperkilogram
DatanotvalidatedbyJMM



TABLE I 1-5

SITE 10B - BUILDING 530, MISSILE REWORK OPERATIONS
RESULTS FOR METALS DETECTED IN SOIL SAMPLES

(Sheet 3 of 3)

MW530-3 MW530-3 MW530-3 MW530-3 MW530-3 MW530-3 MW530-3R

07/13/90 07/13/90 07/13/90 07/! 3/90 07/! 3/90 07/13/90 07/13/90

Parameter Reported 0.5-1 ft 2.5-3 ft 5-5.5 ft 8-8.5 ft 10.5-1 i ft 12.5-13 ft 8.5-9 ft

Aluminum (mg/kg) 3350 2880 3800 4680 17000 6930 3720

Arsenic (mg/kg) < 11.0 < I0.0 <12.0 < 12.0 < i 4.0 < 13.0 <i 2.0

Barium (mg/kg) 47 25 <24.0 26 78 37 <24.(I
Cadmium (mg/kg) < I. I0 < 1.00 < 1.20 < 1.20 < i .40 < 1.30 < 1.20

Calcium (mg/kg) 9900 25000 3100 2000 3600 5200 1600

Chromium (mg/kg) 3 ! i 8 23 27 61 29 2i
Cobalt (mg/kg) <5.30 <5.20 <6.00 <6.20 12 <6.60 <6.00

Copper (mg/kg) 14 19 7.5 8 71 26 6.8

iron (mg/kg) 5820 4690 6460 7860 26600 11200 6700

Lead (mg/kg) <5.30 <5.20 <6.00 <6.20 18 8.8 <6.00 :

Magnesium (mg/kg) 1800 1600 1800 2500 7500 3200 2200

Manganese (mg/kg) 82 80 76 85 300 140 75
Nickel (mgAg) 20 i 7 !9 25 71 30 22

Potassium (mg/kg) <530 <520 <600 780 2500 I l(X) 640

Sodium (mg/kg) 600 550 <600 <620 3400 1300 <600

Titanium (mg/kg) 280 280 360 360 640 380 310

Vanadium (mg/kg) 15 12 16 17 48 22 14

Zinc (mg/kg) 23 22 17 22 130 41 21

Notes: NA= NotAnalyzed
<= DetectionLimit

mg/ke=milligramsperkilogram
DatanotmlidatedbyJMM



TABLE I I- 6

SITE 10B - BUILDING 530, MISSILE REWORK OPERATIONS
RESULTS FOR GENERAL CHEMICAL CHARACTERISTICS IN SOIL SAMPLES

MW530-1 MW530-2 MW530-3
07/13/90 07/! 3_90 07/13_90

ParameterReported 3-3.5ft 2.5-3ft 2.5-3ft

pH (Units) 9.2 9.2 9.1

Notes: NA = Not Analyzed
< = Detection Limit

Dala su_ mlid_ued t,yJMM



TABLE 1I-7

SITE 10B - BUILDING 530, MISSILE REWORK OPERATIONS
RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER SAMPLES

214 215 217 218 MW530-1 MW530-2 MW530-3.

08/23190 08/24/90 08/24/90 08/24/90 08/23/90 08/23/90 08/24/90

ParameterReported 0-0ft 0-0ft 0-0ft 0-0ft 0-0ft 0-0ft 0-0ft

Methylene Chloride (ug/L) 8 11 12 13 7 7 12

Benzene (ug/L) <5.00 <5.00 <5.00 <5.00 19 <5.00 <5.00

Toluene (ug/L) <5.00 <5.00 <5.00 <5.00 7 <5.00 <5.(X)

Ethylbenzene (ug/L) <5.00 <5.00 <5.00 <5.00 79 <5.00 <5.(X)

Xylenes (total) (ugh-.) <5.00 <5.00 <5.00 <5.00 190 <5.t30 <5.00

Note*: NA = Not Analyzed
< = Detection Limit

ul/L = micmgranu pea"liter
Data not mlidmed by JMM
2(X)4eriea humbert us well or boring name indicate a travel blank

t



TABLE 1I-8

SITE 10B - BUILDING 530, MISSILE REWORK OPERATIONS
RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS AND PETROLEUM HYDROCARBONS

DETECTED IN GROUNDWATER SAMPLES

MW530- I MW530-3

08/23190 08/24/90

Parameter Reported 0-0 ft 0-0 ft

Senaivolatile Compounds

Naphthalene (ug/L) 250 NA
2-Methylnaphthalene (ug/L) 390 NA

Hydrocarbon Compounds

Oil & Grease (nag/L) 48 <5.00
TRPH (nag/L) 72.6 0.18

Notes: NA = Not Analyzed
< = Detection Limit

ug/L = micrognum pes liter
mgJl. = milligrams per liter

Dala not mlidated by JMM



TABLE 11-9

SITE 10B - BUILDING 530, MISSILE REWORK OPERATIONS
RESULTS FOR METALS DETECTED IN GROUNDWATER SAMPLES

MW530-1 MW530-2 MW530-3

08/23190 08/23/90 08/24190

Parameter Reported 0-0 ft 0-0 ft 0-0 ft

Aluminum (mg/L) 54 92 129

Arsenic (mg/L) 0.057 <0.050 0.1 i

Barium (mg/L) 2.4 0.47 0.53
Cadmium (rag/L) <0.005 <0.005 0.0065

Calcium (rag/L) 129 43 107

Chromium (togA,) 0.34 0.3 0.4

Cobalt (mg/L) <0.050 0.063 0.073

Copper (rag/L) 0.16 0.17 0.19

Iron (rag/L) 162 141 160

Lead (mg/L) 0.36 0.11 <0.200

Magnesium (mg/L) 33 45 56
Manganese (rag/L) 0.77 i.7 2.4

Nickel (rag/L) 0.17 0.35 0.45

Potassium (rag/L) 30 26 25

Selenium (rag/L) 0.068 <0.100 <0.050

Silver (rag/L) 0.0 !8 <0.010 <0.010

Sodium (rag/L) 274 237 65

Titanium (rag/L) 12 2.4 3.5

Vanadium (rag/L) 0.3 0.3 0.33
Zinc (rag/L) 0.28 0.36 0.44

No_es: NA = Nm Analyzed
< = Detection Limit

mg/L = milligrams per liter
Data not mlidated by JMM



TABLE 11-10

SITE 10B - BUILDING 530, MISSILE REWORK OPERATIONS
RESULTS FOR GENERAL CHEMICAL CHARACTERISTICS IN GROUNDWATER

MW530-1 MW530-2 MW530-3

08/23/90 08/23/90 08/24/90

ParameterReported 0-0ft 0-0ft 0-0ft

Miscellaneous Measurements

Alkalinity, bicarb (as CaCO3) (mg/L) 380 680 NA
Alkalinity, carb (as CaCO3) (rag/L) 30 <5.00 NA

Alkalinity, total (as CaCO3) (mg/L) 410 680 NA

Chloride (rag/L) 73 71 63

Sulfate (rag/L) 16 195 25

Total Dissolved Solids (rag/L) 970 1370 610
Total Hardness (as CaCO3) (rag/L) NA NA 498

Total Organic Carbon

Total Organic Carbon (mg/L) 22.9 95 28.3

Characteristic Measurements

Dissolved Oxygen (mg/L) 1.2 2.8 3.4

pH (Units) 8.3 6.7 7.6

Cations/Anions

Specific Conductivity (umhos) 1050 1880 900

Note*:NA= NotAnalyzed
<= DetectionLimit

mf,/L=milligramsperliter
umhm=micromhmp¢_cemime_r

DatamotmlidmedbyJMM
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MW530-1

Depth(if) 2.5-3 6-6.5 8.5-9 11.5-12 13.5-14 I
I

I
VOC (pg/kg) I

I
Methylene Chloride <6.00 <6.00 53 1800 11 !
Acetone <12.0 30 91 <1500 <14.0 I

Toluene 77 8 38 <750 140 x

Ethylbenzene <6.00 <6.00 36 6200 <7.00 ...........

Xylenes (total) <6.00 <6.00 170 12000 11 I ....... _ ..... ,._y- I

Depth (ft) 1-1.5 3-3.5 7.5.8 12-12.5 14-14.5 I

--,..____

SVOC (pg/kg)
2-Methylnaphthalene <690 <700 <1800 41000 <620 !

Di-n-butylphthalete 1600 3800 4500 <16000 12000 I
JMW530-1

Depth(.) 2.5-3 5.5-6 6-8.5 8.5-9 11.5-12 13.5-14 "'-?---y j
TRPH (mg/kg) 170 5.2 103 7460 7560 35.3

I .w_0.2
i Degth (ft) 2-2.5 5-5.5 6-6.5 11-11.5 14-14.5

: I {]7 VOC (IJg/kg)

I" Methylene Chloride 6 5 11 7 6
Acetone <12.0 <11.0 <12.0 18 <10.0

' Toluene 72 <5.00 8 10 31 __

MW530-2R

Depth (if) 2.5-3 5.5-6 8.5.9 11.5-12 6-6.5 L._

MW530o2

i SVOC(pg/kg)
, DI-n-butylphthalate 1000 610 600 4300 400

I Pyrene <340 <350 <420 970 <400

i o®th(.)2.2.514.,45. I
!
! TRPH (rng/kg) 31.3 10.5 Li

D_th (if) 2-2.8 4.4.5 7-7.5 10-10.5 11.5-12
!

MW530-3
VOC (pg/kg)

Methytene Chloride <29.0 7 <6.00 7 9 I

Acetone <59 <11.0 <12.0 18 <12.0 I
t

Toluene 1100 <6.00 30 22 <6.00

MW830-3R

Depth (ft) 2-2.5 5-5.5 8-8.5 12-13 8.5-9

I SVOC(pg/kg)
I Di-n-buWIphthelete 700 560 920 5400 1900

Depth(if) 2-2.5 11.5-12

I TRPH (mg/kg) 39.5 8.7

I

LEGEND: o lOO

_;) Canonie Monitoring Well Location -/./- Railroad I ISCALE IN FEET

--_ Fence O Manhole

----- Sanitary Sewer Line £_ Catch Basin NAVAL AIR STATION ALAMEDA

.... Storm Sewer Line ALAMEDA, CAUFORNIA

NOTES: SITE10B- BUILDING530,
Borin9 and monitoring well locations wece oPteined trom • t_lse map provided by Canonie MISSILE REWORK OPERATIONS
Enwonmental. Inc, The individual Iocatmns were digitized onto a base map CAD file
provided by NAS Alan1_IL VOLATILE AND SEMIVOLATILE

ORGANIC COMPOUNDS AND TRPH IN SOIL
All data shown on figures is from the Canonie investigation and reflects detections only.
At present, data has not been independently validated, and laboreto W qualifete are not shown,

FIGURE 11-3
A-21
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12.0 SITE 13 - FORMER OIL REFINERY

12. l SITE DESCRIPTION AND BACKGROUND

Site 13 (Initial Assessment Study Site 11) consists of approximately 30 acres located in the southeast

comer of the present-day station (Figure 1-2). This site was formerly occupied by the Pacific Coast Oil Works

refinery, which operated between 1879 and 1903. Refinery wastes and asphaltic residues were dumped at the

site during the period in which the refinery operated (F_.&E,1983).

The refinery consisted of pump and lubricating houses, stills, two laboratories, and agitators, as we[l as

approximately 19 aboveground iron oil storage tanks, six underground iron storage tanks and a storage area

containing drums of oil (Sanborn, 1897). The approximate locations of these facilities are shown in Figure

12-I.

The area once occupied by the oil refinery was later surfaced by the Navy. The resulting vapor

pressure buildup from underground hydrocarbons and refinery wastes induced surface rupture sometime in the

1940s. An area approximately 30 feet by 30 feet was excavated and a concrete slab was emplaced in the

bottom of the excavation, which was then backfilled and re.surfaced. No information was provided as to the

location of the excavated area. These procedures apparently mitigated the problem of vapor pressure build-up

(E&E, 1983).

12.2 OTHER INVESTIGATIONS

In 1989, the Navy contracted Harding Lawson Associates (HLA) to conduct a geotechnical

investigation m preparation for construction of two proposed buildings. The buildings were to be located south

and southeast of Building 397, which is located within the former oil refinery site, and were known as the

Intermediate Maintenance Facility (IMF). As part of their investigation, HLA drilled 18 soil borings to depths

between 5 and 11.5 feet bgs and installed one groundwater monitoring well to a depth of 16.5 feet bgs m one of

the borings. Figure 12-2 shows the approximate locations of these borings. Free hydrocarbon product was

encountered in one boring and hydrocarbon stains or odors were noted in nine borings. Nineteen soil samples

were submitted for analysis of TPH, and 15 soil samples were analyzed for oil and grease. Eleven soils

sampLescontained detectable concentrations of TPH ranging between 51 and 76,000 mg/kg; 11 soil samples

contained oil and grease concentrations between 720 and 120,000 mg/kg. The sample from 4.5 feet bgs in

boring B-7 reported the two highest concentrations cited above. This sample also contained an elevated lead

content (13,000 mg/kg) and a pH of 1.6.

12-1



As a result of these findings, the Navy was directed by the DTSC to initiate soil removal m the vicinity

of boring B-7. The PRC team was contracted by the Navy in 1991 to perform an additional assessment of the

extent of lead contamination and low pH soils around boring B-7. Eight soil borings were drilled to depths

between 9.5 and 10.5 feet bgs and one monitoring well was installed to a depth of 14 feet bgs. Figure 12-3

shows the locations of these borings. Hydrocarbon stains and odors were noted in all borings and 0.7 feet of

free hydrocarbon product accumulated in the monitoring well following installation.

Although the focus of this Phase I investigation was to determine the extent of elevated lead

concentrations, seven soil samples were analyzed for TRPH, three samples were analyzed for VOCs, and three

samples were analyzed for SVOCs. TRPH concentrations ranged between 37.8 rag/leg and 71,200 mg/icg.

With the exception of one soil sample collected at 8 feet bgs from B-IMF-O1, no leachable VOCs or SVOCs by

the Toxic Characteristic Leaching Procedure (TCLP) method were detected m the samples submitted for the

analyses. The soil sample from B-IMF-O1 contained 2.9/_g/L of leachable benzene. The maximum lead

concentration encountered was 602 rag/leg, and no pH values below 4.0 were recorded.

Due to discrepancies between field pH screening results and laboratory results for two of the samples

collected in the Phase I investigation, the DTSC requested additional pH sampling. A Phase II field

investigation was conducted by the PRC team to study the soil pH. Samples were collected from surface soils

immediately adjacent to each of the eight Phase I soil borings. Subsurface samples were collected immediately

adjacent to borings B-IMF-04, B-IMF-06, and HLA's boring B-7. Two samples were collected from each site;

one sample was submitted for laboratory analysis of pH by EPA Method 9040, and the remaining sample was

field screened for pH using four different procedures (PRC/_ClM, 1992b). Laboratory and field pH

measurements were generally consistent. The result of pH analysis of subsurface soil adjacent to boring B-7

reported low soil pH values of 0.9 to 2.2 pH units.

The Phase H investigation confirmed the low pH near boring B-7 but did not fully characterize the

extent of the low pH levels. At the request of the DTSC, an additional soil and groundwater investigation

(Phase llI) was performed at the IMF site. For the Phase III investigation, the PRC team drilled three soil

borings (B-IMF-09 through B-IMF-I 1) and installed one additional groundwater monitoring well (B-IMF-02)

(Figure 12-3). The focus of the investigation was to further evaluate the pH and the extent of lead in the

immediate vicinity of boring B-7. The Phase III investigation also included an evaluation of areal groundwater

flow direction, which was to the west based on water level data collected during April 1992 (PRC/JMM,

1992b). Oil-soaked sands and a hydrocarbon odor were frequently encountered during the drilling of the soil

borings. Tar- or coal-like materials were present in a number of the soil core samples. The Phase III

investigation concluded that low pH soils were common within a 6-foot radius of boring B-'/. The occurrence

of low pH values may be related to the presence of a tar-like or oily material that contains acid constituents.
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The low pH did not appear to influence regional soil or groundwater quality. Three of four groundwater

samples collected from wells M-IMF-O1 and M-IMF-02 and borings B-IMF-09 and B-IMF-10 (HydroPunch

samples) had low pH and elevated levels of lead. High lead levels were also identified in soil samples m close

proximity m boring B-7. In general, the low pH and elevated lead concentrations correlated with the presence

of a black, tar-like material.

12.3 CURRENT USE

Several Naval facilities now exist on the site of the former oil refinery, many of which are separate

Phases 1 and 2A sites. As shown in Figure 1-2, a former on-base annex service station, Building 547 (Site

7C), is located m the northeast comer of the former oil refinery area. In the northwest comer is a hazardous

waste storage yard (Site 19), which is currently in operation. A missile rework facility is housed in Building

530 (Site lOB) which is located in the southern portion of the former oil refinery area. Empty lots make up a

large portion of the central portion of the site. The empty lots south of Building 397 are the proposed site of

the IMF.

12.4 REMEDIAL INVESTIGATION

The investigation conducted by Canonie in 1990 at Site 13 included the drilling of 27 borings,

installation of monitoring wells in five of the borings, and soil and groundwater sampling. Figure 12-4 shows

the locations of the 22 borings and 5 monitoring wells installed by Canonie. The focus of the investigation at

Site 13 was to determine if residual chemicals from the refinery operation were leaching into the groundwater.

Table 12-1 list the samples collected and the analyses performed at Site 13.

12.4.1 Site Geology/I-lydrogeology

Twenty-seven borings were drilled by Canonie at Site 13, five of which were converted to monitoring

wells. Figure 12-4 shows the locations of the Canonie borings. Boring logs and construction details are

presented in Appendix C. The results of the geotechnical laboratory tests are listed on Table 12-2 and provided

m Appendix D. Figure 12-5 shows cross sections of the subsurface stratigraphy along the northern and eastern

border of the site.

The artificial fill is approximately 10 feet thick at the western edge of the site and thins eaStwILrdto

approximately 5 feet in thickness. The artificial fill predominantly consists of dark brown to brown, silty fine

sand and clayey fine sand with minor amounts of clay and gravel. Bay Mud deposits underlie the fill in ten of

the 27 borings drilled at the site; they are evident beneath the western portion and at the southeast comer of Site
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13. Where present, the Bay Mud Unit is typically encountered between 9 and 11 feet bgs and consists of a dark

gray silty clay with iron oxide stains near the top. Merritt Sand deposits underlie the Bay Mud Unit m seven

borings; it occurs at approximately 12 feet bgs in places where it is overlain by the Bay Mud. In the places

where the Merritt Sand is directly overlain by artificial fill, it occurs at depths between 5 and 11 feet bgs. The

Memtt Sand consists predominantly of orange-brown silty to clayey fine sand.

Groundwater is encountered beneath the site at approximately 6 feet below grade. A groundwater

gradient map constructed from water level measurements taken by Canome on November 8, 1990 is shown in

Figure 2-4. The local groundwater gradient at that time was toward the southwest at approximately 0.002

foot/foot. Groundwater elevation data for different dates or times are not available to determine tidal influences

beneath the site.

12.4.2 Analytical Results - Soil Samples

A total of 281 soil samples for Site 13 were collected from 22 soil borings and during the drilling of

five momtormg wells. At each boring, samples were collected at 1- to 1.5-foot intervals. Surface and

subsurface soil samples were selectively analyzed for VOCs, SVOCs, TRPH, TPH as diesel, pesticide and PCB

compounds, metals, and general chemical characteristics. Additionally, subsurface samples were analyzed for

VOCs and TRPH. Table 12-1 provides a summary of analyses by sample. The analytical results are

summarized in Tables 12-3 through 12-8 and Figures 12-6 through 12-12. The figures and tables show only

analytes that were detected.

12.4.2.1 Volatile Organic Compounds. Analytical results for VOCs detected in Site 13 soils are

summarized in Table 12-3 and are shown on Figures 12-6 and 12-7. VOCs were identified m all of 106

samples taken from Site 13 for VOC analysis. Detected VOCs include methylene chloride, acetone, carbon

disulfide, 1,2-dichloroethene, 2-butanone, benzene, 2-hexanone, toluene, ethylbenzene, and xylenes.

Methylene chloride was detected in 100 samples and acetone was detected in 82 samples. In 12 of the

samples, methylene chloride or acetone was the only reported VOCs. Although no laboratory QC samples were

available for confirmation, methylene chloride and acetone are commonly found in laboratory method blanks

and may be laboratory contaminants at certain concentrations.

Toluene was detected m 91 out of 106 samples (Figure 12-7). The only boring m which toluene was

not detected was BOR-14. Benzene and ethyibenzene were each detected in five and six samples, respectively,

all from the 11- to 11.5-foot intervals. Total xylenes had two reported detections, also both from 11 feet bgs.

12-4



Six of the soil samples with detectable VOCs contained total VOCs at levels above 1 mg/kg. These

soil samples were collected from four borings (BOR-9, BOR-15, BOR-17, and BOR-19). Five of the soil

samples were collected in the saturated zone.

12.4.2.2 Semivolatile Organic Compounds. The analytical results for SVOCs in soils at Site 13 are

summarized in Table 12-4 and are shown on Figures 12-8 and 12-9. SVOCs were detected in 107 of 136 soil

samples from the 27 borings at Site 13. The SVOCs detected in the soil samples include the PAH compounds,

naphthalene, 2-methylnaphthalene, acenaphthene, fluorene, phenanthrene, anthracene, fluoranthene, pyrene,

benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(k)fluoramhene, benzo(a)pyrene, indeno(1,2,3-

cd)pyrene, and benzo(g,h,i)perylene (Figure 12-8). PAH compounds were detected in 59 samples.

Naphthalene, which was reported in soil samples, was also reported in a laboratory blank. Thus some of the

detections of naphthalene may be suspect. Several borings had a comparatively large number of PAH detected

at depths within the saturated zone; these borings include BOR-8, BOR-I 1, BOR-12, BOR-23, BOR-26, BOR-

27, and MWOR-2.

Diethylphthalate, n-nitro-di-phenylamine, pentachlorophenol, di-n-butylphthalate, butylbenzylphthaiate,

bis(2-ethylhexyl)phthalate, and di-n-octylphthalate are the remaining SVOCs detected (Figure 12-9). These

SVOCs were detected in 98 of the 136 samples. Several of these analytes were reported in the laboratory

blanks; n-nitroso-di-phenylamine, di-n-butylphthalate, and bis(2-ethylhexyl)phthalate. Five soil samples

contained total SVOCs at concentrations exceeding 10 mg/kg. These soil samples were collected from four

borings (BOR-9, BOR-13, BOR-17, and BOR-19). Three of the five soil samples were collected below the

groundwater table. Boring BOR-19 is located near the center of the site along a storm sewerline. Boring BOR-

17 is located between what appear to be storage tanks, just northeast of BOR-19. Borings BOR-9 and BOR-13

are located north and northwest, respectively, of the site of the previous investigations near HLA boring B-7.

12.4.2,3 Total Recoverable Petroleum Hydrocarbons. Table 12-5 and Figure 12-10 show the

analytical results for petroleum hydrocarbon compounds detected in soil samples from Site 13. Site 13 soils

were analyzed for TRPH and TPH as diesel. One-hundred-seven samples were analyzed for TRPH and only

samples from BOR-14 were analyzed for TPH as diesel, a surface sample and three subsurface samples to a

depth of 14 feet bgs. TRPH were detected in at least one sample from all 27 borings except BOR-6, BOR-14,

BOR-20 and BOR-24. Surface samples collected from 0.5 to 2 feet bgs at each boring location were not

submitted for TRPH analyses. A total of 15 soil samples contained TRPH at levels above 100 mg/kg. These

soil samples were collected from seven borings (BOR-7, BOR-9, BOR-15, BOR-17, BOR-19, BOR-27, and

MWOR-4). Nine of the soil samples were collected at depths below the groundwater table.
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12.4.2.4 Pesticides/PCBs. Analytical result for pesticide and PCB compounds are summarized in

Table 12-6 and are shown on Figure 12-11. The pesticides beta-BHC, 4,4'-DDD, 4,4'-DDE, 4,4'-DDT,

heptachlor epoxide, and Toxaphene were detected in 14 samples from nine borings out of a total of 139 soil

samples at Site 13. Toxaphene and heptachlor epoxide were detected in only one boring each. PCBs were not

detected in Site 13 soils. Only two soil samples contained pesticide (Toxgphene) above I mg/kg. Both os these

soil samples were collected from Boring BOR-26 at a depth below the groundwater table.

12.4.2.5 Metals. Analytical results for metals detected in Site 13 soils are summarized in Table 12-7.

The metal content of 138 samples from various depths were analyzed at Site 13. Background ranges of metals

in soil have been estimated for NAS Alameda based on a study conducted by the PRC team under CTO 121

Mod. 0001. Results of this study are included in the background data summary report (PRC/JMM, 1992c).

The estimated background ranges of metals in soil are given in Table 3-1. Based on these background data, 20

metals were detected above the 95 percent/95 percent statistical tolerance interval of background concentrations

at NAS Alameda. Lead concentrations were elevated above background in three samples; the surface samples

from BOR-II and BOR-16, and the 2.5-foot sample from BOR-26. Boring BOR-11 is located just south of the

IMF area within Site 13; however, borings BOR-16 and BOR-26 are located along the east and southeast

borders of Site 13. No other borings in the vicinity of the IMF area that was investigated previously for

elevated lead levels had concentrations above background or typical limits.

Typical ranges of natural concentrations of various metals in soil are given in Table 3-2. Based on

these ranges, copper, lead, magnesium, selemum, and zinc exceeded the typical range of these metals naturally

found in soil. With the exception of magnesium, which has no extreme upper limit given, all metals were well

within their extreme upper limits.

12.4.2.6 General Chemical Characteristics. The analytical results for general chemical

characteristics are summarized on Table 12-8 and results for TOC and pH are shown on Figure 12-12. At Site

13, 35 soft samples from various depths were analyzed for pH and 33 soil samples from various depths were

analyzed for TOC; these results are summarized in Figure 12-10. No pH values less than 6.2 were reported for

Site 13; pH values m the vicinity of the IMF area were generally above 7.4. As many as 31 samples were

analyzed for the following parameters: percent ash, chloride, mtrate (as N), sulfate, TKN, and total

phosphorus.
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12.4.3 Analytical Results - Groundwater Samples

Groundwater samples from Site 13 were collected from the five wells installed by Canome, MWOR-I

through MWOR-5, as well as from a well previously installed by HI.A, MW-I. Groundwater samples were

analyzed for VOCs, SVOCs, TRPH, metals, pesticides and PCB compounds, and general chemical

characteristics. Additionally, three travel blank _mples were analyzed for VOCs. Table 12-1 provides a

summary of analyses by sample. Tables 12-9 through 12-12 and Figures 12-13 through 12-15 summarize the

analytical results for groundwater at Site 13. The travel blank samples are identified on the tables by a 200-

series number. The figures and tables show only analytes that were detected.

12.4.3.1 Volatile Organic Compounds. Analytical results for VOCs in groundwater are summarized

in Table 12-9 and Figure 12-13. The BTEX compounds benzene, ethyibenzene, and xylenes were detected in

MW-I. Methylene chloride was the only VOC detected in wells MWOR-I, MWOR-3 and MWOR-4.

Methylene chloride was also detected in one travel blank sample. No VOCs were detected in groundwater

samples collected from wells MWOR-2 and MWOR-5.

12.4.3.2 Semivolatile Organic Compounds. The analytical results for SVOCs detected in

groundwater at Site 13 are summarized in Table 12-10 and are shown on Figure 12-13. SVOCs were detected

in only one well, MW-1 which is located on the southeast comer of building 397. The SVOCs detected were

bis(2-ethylhexyl)phtludate and the PAH compounds naphthalene and 2-methylnaphthalene.

12.4.3.3 Total Recoverable Petroletun Hydrocarbons. The analytical results for petroleum

hydrocarbon compounds in groundwater at Site 13 are summarized in Table 12-10 and are shown on Figure 12-

13. Groundwater from Site 13 was analyzed for TRPH. TRPH was detected in MWOR-2 and MW-I, two of

the six monitoring wells at Site 13.

12.4.3.4 Pesticides/PClk. The analytical results for pesticides and PCB compounds are summarized

in Table 12-10 and are _aown on Figure 12-13. One compound, 4,4'-DDT, was detected in two wells, MW-I

and MWOR-I.

12.4.3.S Metals. Analytical results for metals detected in the groundwater samples are presented in

Table 12-11 and shown on Figure 12-14. Groundwater from allsix monitoring wells were analyzed for metals.

According to the Cancmie QAPP and QA/QC plan, groundwater samples for metals were field-filtered as

appropriate with a 0.45-micron filter (Canome, 1990b). Background ranges of metals in groundwater have been

estimated for HAS Alameda based on a study conducted by PRC/JMM as part of CTO 121 Mod. 0001. Results
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of this study are included in the background data summary report (PRC/JMM, 1992c). The estimated

background ranges of metals in groundwater are given in Table 3-3 and discussed in Section 3. Based on these

background data, two of the metals, barium and potassium, which had concentrations at Site 13 that exceeded

typical ranges (discussed below), were within the background ranges (95 percent/95 percent statistical tolerance

intervals) estimated for NAS Alameda. Concentrations of manganese that exceeded typical levels but were

below the extreme limits were also within background ranges.

Typical ranges of natural concentrations of metals in groundwater are given in Table 3-4. Based on

these ranges, groundwater samples from all wells exceeded the typical ranges for most of the following metals:

aluminum, arsenic, barium, chromium, cobalt, copper, iron, manganese, nickel, po.tassium, titanium, and

vanadium. For those analytes with extreme limits given in Table 3-4, vanadium was exceeded in all six samples

and manganese was exceeded in MWOR-I and MWOR-3. Some detection limits for arsenic, cobalt, and

selenium in some samples were above the typical range of those metals found in groundwater.

12.4.3.6 General Chemical Characteristics. The general chemical analyses performed on the

groundwater samples from Site 13 include specific conductivity, TDS, dissolved oxygen, pH, and TOC.

Results of the general chemical analyses are presented in Table 12-12 and shown on Figure 12-15.

12.5 SUMMARY AND CONCLUSIONS

The purpose of the data summary report is to provide a qualitative assessment of the Canonie data to

identify whether sufficient information has been collected for the RI/FS evaluation. As discussed in Section 3,

QA/QC information is not available for the data validation; therefore, the data presented m this report have not

been validated under EPA CLP procedures.

12.5.1 Soils

A total of 281 surface and subsurface samples were collected by Canonic from 22 soil borings and

during the drilling of 5 monitoring wells at Site 13. Boring logs indicate that artificial fill underlies the site and

the Holocene Bay Mud Unit underlies the fill in 10 of the borings, primarily beneath the western portion and the

southeast corner of Site 13. Merritt Sand deposits underlie the Bay Mud where it is present or the artificial fill

where no Bay Mud is present. Site 13 soils were analyzed for VOCs, SVOCs, TPH as diesel, metals,

pesticides and PCBs, TOC, and general chemical characteristics. VOCs, SVOCs, TRPH, and pesticides were

detected.
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VOCs were detected in soil samples collectedfrom several depths ranging from 2.5 to 14 feet bgs in

the 27 borings. Methylene chloride and acetone, two common laboratory contaminants, were detected at low

concentrations in all borings. Of the remaining VOCs detected, toluene followed by other BTEX compounds

were the most prevalent. Only six soil samples collected from BOR-9, BOR-15, BOR-17, and BOR-19

contained VOCs at total VOC concentrations above the preliminary comparison level of total VOC

concentrations of 1 mg/kg. These borings surround the east and south sides of the IMF, where previous studies

were focused. The concentrations above the 1 mg/kg level were detected in five soil samples from the saturated

zone except at BOR-15 which had the highest concentration collected from that boring at 2 feet bgs.

SVOCs, consisting of phthalates and PAIl, were detected most of the soil samples. Five soil samples

collected from borings BOR-9, BOR-13, BOR-17, and BOR-19 contained total SVOC concentrations above the

preliminary comparison level of total SVOC concentrations of 10 mg/kg. Three of the soil samples within the

saturated zone are from borings BOR-17 and BOR-19.

TRPH was detected in 46 of 107 soil samples analyzed for TRPH. Fifteen soil samples collected from

borings BOR-7, BOR-9, BOR-15, BOR-17, BOR-19, BOR-27, and MWOR-4 contained TRPH concentrations

above the 100 mg/kg preliminary comparison level of TRPH established in Section 3.2. Six of the 15 samples

were collected at depths 2 to 2.5 feet bgs.

Pesticides were detected in 14 soil samples. Only two soil samples collected from boring BOR-26

contained one pesticide (Toxaphene) at levels above 1 mg/kg. No PCBs were detected in the soil samples

analyzed.

Twenty metals are present in the soft samples at concentrations exceeding the 95 percent/9$ percent

statistical tolerance interval of background concentrations at NAS Alameda (PRC/JMM, 1992c). However, all

metals analyzed were within the nmge of concentrations typically found in soils, with the exception of copper,

lead, magnesium, selenium, and _ in some samples. Several samples had a particularly high number of

metals with elevated concentrations: the 1.O- to 1.5-foot and 8.5- to 9.o-foot sample from MWOR-5, the 0.5-

to 1.0-foot sample from BOR-16, the 11.5- to 12.o-foot sample from BOR-22, the 13.0- to 13.5-foot sample

from BOR-27, and the 0.5- to 1.0-foot sample from BOR-15. The significance of the presence of metals above

background levels will be further evaluated during the risk assessment to be performed during the

comprehensive RI/FS process.

If the analytical results can be validated and are considered to be acceptable, the following conclusions

can be made:
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• Concentrations of VOCs, SVOCs, and TRPH in soil samples that exceed the preliminary
corresponding comparison levels are primarily found within localized areas in the vicinity of
borings BOR-9, BOR-15, BOR-17, and BOR-19. With the exception of TRPH and BTEX, it
is believed that sufficient data have been collected for the RI/FS evaluation at this site.

Additional data are necessary to further evaluate the extent of TRPH in this area and near the
IMF where previous investigations indicated elevated concentrations of TRPH.

• Soil in the saturated zone at boring BOR-26 appears to contain pesticides (Toxaphene) in
excess of 1 mg/kg at 6 and 10.5 feet bgs. Additional data is needed to evaluate the extent of
pesticides in soil near boring BOR-26. Elsewhere at the site, sufficient data have been

collected to evaluate the extent of pesticides and PCBs.

• Sufficient soil metals data have been collected for the RI/FS evaluation.

The significance of the presence of these VOCs, SVOCs, TRPH, and metals will be further evaluated

during the risk assessment to be performed during the comprehensive RI/FS work.

12.5.2 Groundwater

Five monitoring wells were installed by Canonic at Site 13. Based on water level measurements taken

in November 1990, groundwater flow is generally to the southwest with a gradient of about 0.003 foot/foot.

Groundwater samples collected from the site in November 1990 contained TDS ranging from 620 mg/L to

3,160 mg/L. Groundwater samples were taken from each well and analyzed for VOCs, SVOCs, TRPH,

metals, pesticides and PCBs, and general chemical characteristics.

Low levels of methylene chloride were the only VOC detected in 3 of the monitoring wells as well as

in a travel blank. However, elevated concentrations of BTEX compounds were detected in MW-1, located at a

former oil storage area (Figure 12-13). No other VOCs were detected in the groundwater samples. Detections

of SVOCs were similar with a phthalate and PAH compounds detected only in MW-1. TRPH was detected in

MW-I and MWOR-2. MWOR-2 is the westernmost monitoring well located southwest of the former oil

refinery area. One pesticide compound was also detected in groundwater samples from MW-1 and MWOR-1.

Fourteen metals are present in the groundwater at concentrations exceeding the 95 percent/95 percent

statistical tolerance interval of background concentrations at NAS Alameda (PRC/JMM, 1992c). However, four

of these metals have an extreme upper concentration that can be found in typical groundwater samples; with the

exception of manganese and vanadium, the concentrations at Site 13 are within those extreme upper limits

(Table 3-4). The concentrations of zinc, beryllium, and lead in the groundwater samples exceed the background

limit but do not exceed the typical concentration limit. The four monitoring wells are similar in the number of

metals with elevated concentrations.
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If the analytical results can be validated and are considered to be acceptable, the following conclusions

can be made:

• Groundwater in the vicinity of borings BOR-9, BOR-15, BOR-17, and BOR-19 may have been
impacted by VOCs, SVOCs, pesticides, and TRPH. Additional groundwater monitoring will
be required tO collect data for evaluating the potential risk of the presence of these chemicals
in groundwater, as well as the seasonal variations of the groundwater quality.

• Metals are present in the groundwater at concentrations exceeding the 95 percent/95 percent
statistical tolerance level. Additional data are required to characterize the groundwater quality
and to understand the seasonal variations of the groundwater quality at this site.

• Additional TDS data are required to evaluate whether groundwater beneath the site is
considered potential drinking water.

• At present, no information is available to evaluate the tidal influence on the groundwater and
the deeper groundwater-bearing zone. Additional work is required to evaluate the tidal
influence and the deeper groundwater-bearing zone.

• No groundwater monitoring wells are installed in areas near borings BOR-17 and BOR-19.
Additional groundwater wells should be installed at these areas to evaluate the levels of TRPH
and BTEX in groundwater beneath this area.

• No information is available on the groundwater quality and gradient along the northeastern site
boundary. Additional groundwater wells should be in.stalled along the eastern site boundary _o
evaluate whether the groundwater is flowing eastward into the residential neighborhood.

The significance of the presence of these VOCs, SVOCs, TRPH, and metals in groundwater will be

further evaluated during the risk assessment to be performed during the comprehensive RI/FS work.
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TABLE 12-1

SITE 13 - FORMER OIL REFINERY
SUMMARY OF LABORATORY ANALYSES PERFORMED ON SOIL AND GROUNDWATER SAMPLES

(Sheet I of 11)
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BOR-I 1 6.5-'/.0 Soil ° • •

i_l=,iiiiiiiii!i_i_,;iiiiiiiii!iiii:=_iiiiiiiiii_iiiiiiiiii__ii_iiii_;i_......................................"............ ....................................i!iiiiiii!!i_iil:_iiiiiiiiiii........................ .............=......................_:::::.................... :_:: ...................................................... ::--:," " : :::::::: " .:.:.:,. ::.. 10_ :: :: :::::::::. ::_:: :.::: : : := _._:_?!?_= i=:ii::i:-iii::::i::i:_i:!=;::i::_ :_:_:_:_:_:_:_............................!ii_:!_:............'..........=.................. :........ :::_.............: ::i:::,_::_::__:_:_::: :
BOR-11 11.0-11.5 Soil , • . .
i_;li iiii:+_i_iii:,i!iii:_i_=_!ii_i::i_:ii!i':iii!i i:::::::::.>::.:: .:..:.::.: .: , . .::.. ; .... .... •

i iiiii::i:.iiiii_i::::i::iiii:/:...............:,::_:..................::::_=_=_:i....................................._............ ! .... :

BOR-I 1 14.0-14.5 Soil I " " "
,,::: ::;.::c:: ;:' .. • :.:':. . .. : • .... ]

•. :'::: " :: .:.:-: :.::, : :-:>:::: ::'::: " ::: • • : 4 ::::::: :.:_:. : ;: i :: i:::::::::::::: .. :. : :;.;. :;:: ::.- .... . ....

BOR-12 0.5-1.0 Soil ....

• ..............iiiii'_iil:.... .... .......... ..... ....,..................... .............. ................, ....... ::.::.,: <+:+:.:.:.:. • . _

BOR- 12 4.0-4.5 Soil / • • • I .

:::::::.::: .,...

BOR- 12 8.5-9.0 Soil . -
...... i

BOR-12 10.0-10.5 : :._. /_?:>:::_:::.:_:_=>_: :. _:_,_ i:i:iii,:i _::i__ _=_=:::i::_.._:.... .... '
BOR-12 1! .0-1 ! .5 Soil • [

BOR-12 11.5-12.0 .......:;. i::::,i:::.. :i: :: i : :. :: ...... :.. • : :. ..... . I I
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I I
BOR-12 14.0-14.5 Soil

...... [

BOR-13 0.5-1.0 Soil " .... ' ' " I

BOR-13 2.0-2.5 Soil • ' ..... I_,13 _.iiiii_/_ieii_ili_iii_i_i............................... _:_::_,:_'_.......... _i_ii _._._,_.................................................i_i_ili_ii_._ :_iii_ _:. ..............._.

BOR-13 11.0-11.5 Soil ..... , ............ ...... ::::: .: .
:_:i_!iii_t_iiiiiii!iiii_!iiii:,i:_iiiiiiiiii!iiiiiii:_iiiiiiltiiiiiiiiiiii_iiii!i!i!i!ilii!iiiiiiiiiiiiiiiiiiiiiii:iiiiiiiiiiiiiiiiiiiii _iii_ii_i_i :_i_,_,i_ :::::.:: ::i,:_:.,::::::i::: ::::::...... I

Ii

BOR-13 14.0-14.5 Soil " ...... ..:.1 ................... "

BOR-14 0.0-0.5 Soil ...., ..... I

BOR-14 1.0"1.5 Soil .... "

' 41 •

, BOR 14 4.5-5.0 Soil • ..... , , . .... '

BOR-14 8.0-8.5 Soil

e_U! _ii_s_!!i_ii_,i_iiiiii.......................... ' ...........:................i ................................. _ ............._:_::_:I_:_'_:_ii!::ii_, •
' I e •

BOR-14 9.0-9.5 Soil • " " ..... !.::::::::t................................. ................... ........... ::.
_!4::::_:i_iiiiiiii_iiiii ......:::_::"::::"::.... _i_i!i_iii:,.............. .............iiiii!i!iiii:_..........l_i_i_i................................ tiiiiiiii ....... .....-_: I"• ::iiiiii_i_ii::i::i::i::iii:.ili::i.............::ii::_::i::iii::ii.............................::::::_:_:::.............. :::::::::::::::::::::::::_:::::: :'i:i::i:_::............_::: i_ .:::.:::_:. ............

BOR-14 14.0-14.5 Soil " ' .... " " " I IBOR-15 0.5-1.0 Soil i " ' " " :BOR-_5:ilZ_Z_:iiiiiiii!!_iiii!i:iiiiiiiii!iiiiiiiiiiii_::i:i_:'::;::_:::::::':'_:::_:i__,_............ ...._::::t l iiiii:."": _;_.......::::::_:_: _ :::::::::::: :

t tBOR-15 2.5-3.0 Soil ................ :_: :::..... I ii_: :::i:.:::::i:: i:i:::::| : ::-" .... " :. ":.....BOR-15. 4.0_4.5 : ::: .... -............. :::.:::: " °
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BOR-15 6.5-7.0 Soil [ • _ I

....!_ ....._,._ _..........__::_'::iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!i!iliiiiiiiiiiiiii.............iiiiiiiiiiii!ii_i_i_...........................".............:_ ..........:_- • : .:_.,..... "
BOR-15 11.0-11.5 Soil . . .

e_l_iiiiiiiiil:_i_oiiiiiiiiiii_i!iiii_i......._'_:':":':':'!iiiiiiiiiii!i!!ii!i!i!ii::.....................................i-ii_ii_iii_................................"............ ....:.::::::::::: .... ....* :, ................. "..........: :.. :

BOR-15 14.0-14.5 Soil * . .

i_ii_i_i_0 i_i_ii'_i_i_..........................i......__:_"_"..............:::_'_:"_'_' __ ..... " .....' .... ...................... ...........
BOR-16 0 5-1 0 Soil ' • • •

• " I •

_"__"-_,,.,,,_,_,_:_:_::,,_:_:_,:,-'_'_"_"_'"__iiiiiiiiii_,ii!!iiiiii................_ .............::_":........"__"' ........" ..................._ .............. ..... .................,: _:_.i!ii!iiiiil_i_i_:i_i_i!i_i_i_i_i_:_::_:__:_:.:_:_._::..........::::..........................::::............:::.........:._ ::.:_:_:,:::_ .:: .....
eog-_62.5-3.0Soil • . .
:i_|6iii_,i!i:,i_.oi!::iiiii:_:i:iiii_,iiiiiiiiiiiiiiiiiili.............iiii_:iiil_":'":'".........i::i_i::i_iii_il..........:::::::.........:::::................................•• ......

................... .......... .. ...

BOR-16 6.5-7.0 Soil • . .
:::;::::::::: "':':::':::":.:::":: :':'". '':'": ::'::: " :::}i):. :

•.,.,.........,...........,..,,,..,....,....................,.................... ......,..... ........... :::::::::.:.::::::::::: . ......... .....

BOR- 16 i 1.0-11.5 Soil • . .

_..._:::.:...__._..._..._..:...:__._,_1_1_6_:_,_,...............iii!!iii!ii_jiiiiiiiiiiiii..........._.................:. .....::._:_........... ........ ..................
BOR-16 14.0-14.5 Soil * I I .... ", •

iiiii!iiiiiiii..............................• ..........:..................::_:::...... ....... ,
BOR-17 2.0-2.5 Soil . • •

:i_::i:/_:ii:_i_:_ii_Oi_iiii'_'.ilili:,i_i'_ii:.iiiii_,ii_iiiiiiiii_,ii_iiiiiiii:,ii:::,tiiiiiiiiiiiiiiiiii:,iii!:._1:_ii_.:. :, _.BOR-17 4.0-4.5 Soil . . . I

::::::::::::: :::::::::" " ............... 1 .... ;"::::" "::: :::::

BOR-17 7.0-7.5 Soil -, . .

...................... :;':':':':'::':':':':':" _;::::':::::::::::::::: ...... ".._::i" . :'. ::::::..... • : i .. I

BOR-17 10.0-10.5 Soil • . " l ...... _ . .

........................... :...........:::::.:::.::::
BOR-17 11.5-12.0 Soil • . .

_t7 t4&is.0ii!_ ..........iiiiiiiiii:.lliiiiiiiii_:.::i_iiiiiii.....".........." .... :::,::_::_ ..........: " ..... ::............ .........................................................i_!_i_ii_!_i .................................._:, .... ..................,:_,;:::,::::. :,,............... ,: :_,
BOR-17R 10.5-11.0.... Soil...... " " • I •
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J_rtag Deptl_ MatrlZ .......... _ .....
BOR- 18 2.5-3.0 Soil * * * _ ....

BOR-18 4.0.4.5 Soil ' i , • i

I I • •

,:_._Siiiiii:_4_4J:iiiiiii:ii_ii_ili_iiii_iiii_iliii::ii_:iii__i_ihiii_iiiiiiii!iiiiiii!iiiiiiiliii!:!i_ii!:l:iiiiiiiiii_ii:iiiiiiiiiiii::i::i::_i!_i,::;_:_:,::,_
BOR-18 14.5-15.0 SoU _ I . .

::::h.: :, , , -..:.......:: ......

BOR-19 2.5-3.0 Soil • ' - , I

BOR-19 4.0-4.5 Soil ° ....

<.........._':<:_iiiii_/":_i_!:_:_::_:'_:_:_"_i_ :_i i i ::: :............. _"...... _:_: .......
noa-_9 8.0-8.5 Soil I . !: ,I -. i

s_i:ii!i_i_Siiiiiiii_i!i:_iiiiiiiiiiiiiiiil!iiiiiii_iiiililiiiiiiiiiiiiiiiiiiii:iiiiii$_iiiiii:,i::lliii!!i::iii_i:_i!i_i....... i ..................... " " ' ::: li_i:i::i_ ..........:............. '. ••, i i !iiiiiiiiiiiiii i i i._i:;_:_ii_.!i_i:_i_:,,:::_-:::?: ......................:iiii I::;;:.ii:i :}il}:..........................:..............:"::::.:::_:',::I ........: .
BOR-19 11.5-12.0 Soil _ r I " I "

....BOR'lg 'i4.5-15.0Soil ' "'" ' i

e_.i.i!ii:_/._i'_ili_!iiii_._i_i_i_i!_iiiiiiiii!!_,_,,,,_:.,_Iiiiiiiii!_iii_iii.........:_,_.:::i:::".... ::iilii!:::'`:`_`:'_,.:_._.
BOR-20 2.5-3.0 Soil " ....I I

_ii_i:_ili_ii_ii_i!i!iiiii_iiii__i_,i_i_ii_iliiiii_i:,i_i__ii_i_i_i'.i_l_i_i_I_ii_::iii_i_:_.............._ ...._::_":"" ..........i.. : iiiiiiiiiiiiiiiiiii_:ii!iiiili ii:_.ii!iiiiiiiiiiililiiiiiiiiiI?!iiiiii:_:iiiiiiiii!:_.iiiiiiii_, _ _: ...........ii II _: "
BOR-20 4.5-5.0 ,Soil i• • , • . ._ .....

BOR-20 6.0-6.5 Soil "' ' ! ' i ' , " _ "

l_3R-20iii::i _ ii:ii:i:i::i:_:'::" :"_................ ::_ :: ........................................ :::_:_:_:_::/iiii:iiii_ili!iii_.iii:......... _....... '............_ i:i:ii ii_,::_. _ .. .....
BOR-20 10.0-10.5 .Soil _ * ' _ [ I I , .

............:_ ...... ::::i, • .: ::ill:._::....................._::::_.::: : , ,
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J

eor_ eepe, M,,trtx ,/"

IBOR-20 11.5-12.0 Soil • o .
_,20 14_,'0.. _ ....... '.................................. _iii_ii_iii_:i:ii_iiiiiiiiiii;_iiiiiiiii_:_ii_iiiii_i_i_:_i....... .......... ..........

| so, • . . .
l

BOK-21_i_oj_:ii_ iiii_i_iiiii...... !ii!iiiiiiii
BOR-21 2.5-3.0 Soil • ...................... ".................... ':_ .....:_ ..... :

........ • ....- : i:

BOR-21 4.04.5 Soil • • • . . .

iiiiii!iii_i:!!iii,iii!ii........' .........
BOR-21 7.5-8.0 Soil . .

........................_ .............................................. _...........ii!ii_ii :__ .........._ _i!i!iiiii_i_ijiiii!i__i_i_i_i_ ..........__. ............................ ..................
BOa-21 12.0-12.5 Soil ° , ........................ .......

i!_-ui_iii4_!_.ili!ii!ii_i_ii_...........iiiiii_iiiiiiiiiiiiiiii::......................................................._:_,,_......................................_::: :_i_!_i_::ii:i_i_::_i_:!: _,::_ :_ _:_................................

BOR-21 15.O-15.5 Soil . .
........... . ....: .:.. •

_;n iiiiiii!ii_xi_iii_iiiiiii_i_i_iiiiii_i_ii!!iiiiiiii......................_.__................................. ......
BOR-22 2.5-3.0 Soil

_..iiiiiiii!_ii!ii;iiiii_:_iii!iiiiiii;iii;ii!iiiili_iiii_i_iiiiiiiiiiiiiiiii.:ii!ii............ .... ......... " "
BOR-22 4.0-4.5 Soil • • • . . .

iiiiiiiiiiii............:::_:::_:i:_: '" .+ .. : ........ :

....... .... .... :.::.:<...:: . .::: ::::. :;:;:::::: .'-::: ::::: ..::: :: : : ::

BOR-22 8.0-8.5 Soil . .

_i_iii_ii_iiiiiiii_i_i_i!iii!iii!iiiiiii!iil_iiiii_i!_iiiiiiiiii.............. ........ ..........._.. i_.:_ • ..... ..... _._i: ...... _:_. •....... .......... ..... .................................. .;.: ,. ..... :.:,>:.;.:.: ::::::::;;: :,::.:.:..:::..; ::.::. .:.:..: ;:::: . @ :

BOR-22 I15120 Soil ............... '
....>>.:, •..... .:...:. .....:.. ....... . .. ..... . .. : -

...... .....,..... ,. :.. :" : ::.-:::: .................. . • .. • : ;: ....

BOR-22 14.5-15.0 Soil . .

BOR-23 ..................
BOR-23 3.0-3.5 Soft

eo_.2_ :_;o :ii_i_i ..........................................
BOR-23 4.0-4.5 Soil • • • ' ........................................... ........... ......... . ....,
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BOR-239.0-9. Sou , ,I i • • I L
_,23 !L_H_iii iiN ......................i!iii!iiiiii_i!i!ii:_:':__ ......" '' ..... '
BOR-23 11_-12.0 Soil . .

BOR-23 15.0-15.5 Soil . . _.....................":_

, i i iiiiiili_ii_iiii_iiiiill.............iiiiiiii_ii_*_iiiiiiii._i!iilli_i_iii__ _iiiii!_._iii! '"- ..... _' _" .... i:
BOR-24 2.5-3.0 Soil • . •

BOR-24 4.0-4.5 Soil • • • . . .

_uiiiiiiii_7_i!iiiiiiiii_iiii_iiiii__,_,_,....................,_._._._._.... ................................. _.... ........... ....... ..........
BOR-24 7.5-8.0 Soil . .

_ i!t_i!_iii_iiiiii_iiiiii__"_'_'_"_'ii!i!iiiiiii......iiiiiiiii_ii.............. ".... ..... ................................... _#_!__;i_ ............. ii_::::........i i: ............... :_i........................................ -........ _ ....
BOR-24 I 1.5-12.0 Soil . .

_u_iz4_._.u_i_!i__ ........ii!iiiiiiiiliiiiiiiiiii!iii_,iii............................... .............................................
BOR-24 14.5-15.0 Soft . .

_,_ _iiii:iiiii__i!ii_iiiiiiiiii!i_ii!i_,ii. ............._i_i_....._,iiiii_!iiiii"iiiiiiiiiiil......................................................
BOR-25 2.5-3.0 Soil

_i _ _ iii_i_iiil :i_i: _.:.: i_.::_:., i_iii_i:!i ..................................... ....
BOR-25 4.0-4.5 Soil • • . . . .

BOR-25 7.0-7.5 Soil . .

i_ __.ii iiiii_iii........................ ......................... ...........................
:•i:::::!:_•:•:•,•: :':•••:•: ••:'•:_• _i!_ii_i_ i'_•_ .... ......... i!i:_:S _i_::i•ii _i:i:iI iii: •:: iiii_!_i: _i: _:_i_:_!::i:_::_: i• _ *BOR-25 11.5-12.0 Soil . . ".....................................................

eo_-_: _4,_i4_ iiii!i_i_,..............................: :/:ill:/.::i!:::_i::i_i:.:::i:......::: _:*....................... " __::: :. :. :_:.:: _:::: :.................. : ....• ......... ........... _:_- ._ ....... _ ...... : .............. •...................... :............ iiiiiiii_iii!iiii_i__ ...... .... * *
_0_-25 _4.5-15.0 So,, . .
I_OR26 l.O-lS _ ..................................... : .............

BOR-26 1.5-2.0 Soil i i I •
BOR-26 2.5-_.0Soll :i::_i....: _: . I , ".. '.i ::_:
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• / _0, .,,

,,,,,,+,,,t,,Z 'I't , t l :+ ;:.

BOR-26 4.0-4.5 Soil . , - • + ' • • •...... • ,: ::.

_,_ii ii_Oiiiiiiiiii!_i_iiili_iii_+iiiiiiiii+,ii!iiiiiiii_'"_'+_"_:i_iiii_i!iiiiiiiii_,iiii_iiiii_'..... i : _' ..... : ..... .....BOR-26 6.0-6.5 Soil ' I • : •

! iiiii i  ii iiii! +  iiiiiii+ii!!+iiiiiiiiiii+i++iiiiiiiiiiii t
:n_+_ ..... :.:++:+:.'::iiiiii:_iiii!ii+.i!iiiiiiiii'_i........ i+,iiii::_:::iiiiiiiil:i_iiiii:+i_i_,:iii_ ..:::::.:_. i :::'

BOR-26 I0.5-I 1.0 Soil t ' • l..................... ....._ iilil:,i_U_ _iiili_iiiiil_ii:.ili!i:ii!i_.ii_,:i,_i_iiiii:...---_: _.,,,+.+,..............:_i.i-_-_:iii_ii:.:_. _,_i!_i_i_ ......... i:i:_il ................. :_iiii_
I,

BOR-26 13.5-14.0 Soil ' , , ...... .... , " ...... _ ......
_:n.2__i_,_?i_/:/,i_ili_+ii_i=:,':ii_'_i:_i_i_iiiili_i_I!iiiii!_iiiiiii_:'_:':ii_+_'+_" ....':_i....ii_i_iiii_i'_!_i'sii:_::__"+::__+_''i:_:_...............................
BOR-27 2.5-3.0 Soil , • , • •

eo.-2_4.0-4.5soil .... ' ' " iiiiiii!iii_i'_i_'iii_i_iIi "B_;_Tiiiii_:i_iiiiiiiiii_i_ili_Iii_iiiiiiiiiiiiiiiiiiiii!iiliiiiiliiiiiiiii.............iiiiiiiiiil!_iiiiiiii_!_iiiii:i....................................._i_l:''_:'_:+_:_........ '
, , • , • I

BOR-27 7.5-8.0 Soil ................_i_::_ iiiii!_i_iiiiiiiiiiiiiii:_ii_iiii_i_ii_ii.......... ......................._:_:_::_ " ::;_.:i:i .......................... :;:::::;::: ::::::: > A::x ii:ii:ii++!++ ....... : : :,

BOR-27 10.5-11,0 Soil , , • , •

iii_iiiiiiiiii_j_iOi!iiiiiiii__.iiiiiiiiiiiiiiii.............._"+"iiiiiiiiiii_$iiiiiiiii;_i.... :............' ti:!::":_": _iiii_:_:'_:" :'_...... :_:............_:_:_'_"_ ...... : I_,_'_ "
. .:...... ::f::::;::i:i;] : :::;::::;: "."- 1 ":+::":::

BOR-27 13.0-13.5 Soil • ' 4t

.......... t Ii iiiiiiiiiiiiiiiiiiiiii:_,_:::;+_::,_+iiiiii!!i!i:_iii:!........:i_:,+._..........,i_iiiiiiiiiiiiiiii_i_i. :,:_":::+":......._.: _ _. :: .:::: . . , ............................._i:i_i:[:!::i;is; :i: .
l I • @BOR-6 2.0-2.5 Soil r • • • ,

i B0m+iii,_i_i+_+iiiii_iiiii_ili++i_:+ii+ii!iiiii++,i_,,,+:,_,::,:+,,++_+' ...... ......i.+: : i+.iliii_.:+:+:+++:,:I++'+++_+_iiiiiiiiiiiii!{,i+_iiiiiiiiiii_+.++i++++ii!i!iii:iiiiiii+_ilil+ .... .............
BOR-6 6.0-6.5 Soil ' _ • • •i i

..........._i"'_..... ..... ".........._........'_iiiill ': :i:_:_:_:_:_::::::::::::::::::

BOR-6 8.5-9.0 Soil _ ' ' _ "• " I

_!_u_::'+i_iiiii'_i_i,::ii.................i_iii:+_:::i_i_:::i++:+'=_ii+........... ii::II _1......

:::S_._++ ++++++++++++i++++++++++++++++:+++++ ++?_i+++i+++++i+++++:+'++:.......+:+....+'....... + 1++ + ......":_ + ++i++++t ..++..:....... 4.......:........... .+:++.,.:.:++++++++.:..... ++++ +:........ + ++' +.............++++:+++:+:++::+++:+++i++!++++++i++i++:i:+++:::/Y+ :++......................................................:+ :,++:!++++++++++++:+++..=.............,+ , i::++ +++_: +,+=.:...........:.................... .......... + ::" ++.... ".

BOR-6 11.5-12.0 Soil + • " " " _ I ' "

_i+_ _ :: _ _ _ _ ::_::_ ::_:_ _:: _ _ _ _._ :_ _ _I :. _ :: _ _ _ _ ..... : _ :1 " ,:::.:. :. :: , .[

.......................................... ::::::2::: :::.:<<.:>>:x: ::./.x<.x. _[:::_[:: :::_::::. :>=: :: .:x:x •

BOR-6 14.5-15.0 Soil i '......" " " ! ".... ..... I

BOR-7 0.,5-1_0 _:_:_::_ " ......._::,:,: ........ ........_............... +,:. : ::: :: :: : : ::<.: ............ ,
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__'_/ k_ ._ ._,

--_P/ _ _ ,sBoR-7 2.0-2.5Soi_ ! ! I •- I- , 1 I I.' L .

.......................... : " : :: ; [ :: ...... r I "

BOR-7 3.5-4.0 Soil ' ' " " ' I I "
::_,Tiiiiiiiiiiili:i_iiiiiiiii_iiiiiii::ii!i!iii'_iii...........""_"':!iiiiiiiiiiii .......' .... ........ : '
BOR-7 6.0-6.5 Soil • • • . . ,

e ......__i_:_ ....:_,iiiiiiiiiiliiiiii!iiiii...............................
BOR-7 9.0-9.5 Soil . . .

i '_:'_'_'_iiiii:,:_:,:,:,:,:, ........... :::: ..........:. .........:_ .........:::::...... •..... _:_:_:_:i:_:_:i_ ...... " ...... : '

BOR-7 14.5-15.0 Soil • • .

iiin_::i!iiiiiiii_i_ii!ii_iiiiii_iii!i!................................_iii_:_i_i_i:::_iii!i::!i:,ili::....:_: ................-- i,::i:_:,?iiiiiiiiiiiiiiliiiiiiiiiiill::ili!_ii!!!:i!ii..........................................
BOR-8 2.5-3.0 Soil .....! • • • . . .• ...,. . ....

BOR-8 33-4.0 Soil • • .

BOR-8 6.5-7.0 Soil • •'

_ilB_4iiiiiii_i_7_ii_iiiiiiii_iiiii_iiiiiiiiiiiiiit:iiii!iiiii!iii:,:,:_:,:_:_............................................................................................_iiii!iiiiiiiil,??_:_:,::,:::::::::::::::":::_:_:::_:::.::_::::::_i_: ili!iiiiii:::_iiiii!!i_:::_ i: :iiii!iiiii__:_!iiii:_ : _: : :i:.;i:,::_:::;" :. ::_::_ ":::::::,:_:.:........::::::::::::::::::::::::::'::::.......: " •
..................................................................... ] , ................... : : . ::::::::::: : . .. :. ; :. ::.: :BOR-8 10.5-1 !.0 Soil • •

B_4:_iii!iiii_!!_ _ iiiiiiii:_ili]iiii_iiiii::...... ]i " .... •...... ::;= :;: : : :: ; = : "

BOR-8 12.5-13.0 Soil • ., .

_4 ii_U_U_i_iiii_:_i!iiiiiiiiii......._.....................:_....: ......... ii ............ .... : _:.... ...... •
BOR-9 0.5-1.0 Soil • • .

:: i!i_::_::_iii!ii:?i:_:i:.:_:_!:i:_:_:_:_:::!::........................................:_._::.......i:i:ii::::?i: ............. ::::: :_i:i:::: i, :::' ,:.
BOR-9 2.5-3.0 Soil . • •

B_ ! iii::iiii!i!4_'iiiiiiiiiiiiiiiii_iiiii iiiiiiiii | ::

...... ......:................................. :: iiii............
@ , • ,

BOR-9 11.0-11.5 Soil • ,

_i_!g_0 iii_ i_i: _:_ ............. ' ' "
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BOR-9 14,0-14.5 Soil ' ,[ ,r , I I I
: : :. < :::: :>> ] - .... ..<<. ! ! •

_WOR-I o.5-1.OSoil _ .
_-.-...----.-..._-...u_,_ _:_.,:___ ::_,:,:,:,-iiii!ii!iiiiiii...........................i!iiiiiiiiiiii........ .................:_.............._....., .......;.i .............-,..,---iiiii_!iii!iiiiiiiiiiiiiilii_ii!i_i_i!iii!iiii_ i i:......:..,::_::_-::", :_,..............::.o:.':_::":_.::"_"" ":,.:__ i :'., .... -....,. ,............ ,..* ....., ...,..... ....... ..,. :,:,:.:.:.:,: ............... ...... ...... -

1,,,,n,VOR-_2.5-_.0Soi_ • . . .
:: >:->. .:,...: >>:.: :: ,:: :. = :.: ........... .

:: .>:. :.:::::. :: - . • .:<:: .............. . .
MWOR- 1 4.0--4.5 Soil • • • , , ,

iiiii:iii_i_iiiiiiiiii_ii',i!iiiiiii_i......................................:::::::9 4.>..<• :_:i:i:: :" : :: :- : : : : ' : : :" : ": : •: : = :i ii_i_i_iii_ii::ii:::iiii:_::_:ii:i!ii!::i:.:"....... ..... .... ..................... .... -" .......•.......... .......• :
.................. " ...... ii[_[:i_[ii] i!<_: ::::!:i:_ .::k .: :;::2::: x:>: ::: [-::i:: :: " ::: : :2::::: ::=::= [:]: < : : . : :MwoR-_'7.o-'7.ssoi_ • . .

_ _,_:::_u:_:::_:::,_ :._::_,_.: '"_'_':_'"'_:::"_':":.....................................:i!iiiiiiiii.................................i_iiii_iii..........ii:i_i............i:_ii]:_:_i:'"" "' """ ...... ::r::::::::: .:::::::::::: .:. ...........
• ... ::::: .:.:: .... ::::: ::_::::i:: ::[=[::. :::::: [S.::_:: :::/i ::= :

MWOR- I 9.0-9.5 Soil

__iiii_i_iiiii!i!iii_i!!i iiiiiiiiiiiiii_iiiiiiiiiiiiiiiiiill:........................................................... _i!iii.......... "•x+:.::..... .. -'...... -- , ..: • • •....,.. .... • • .....iiiiii!iii_ ..... .......... .......i_iii!i::!::iii!i_iiii_!_i_:iiii_: ...............................................-........: _i::: .... ...........:..........................._.::_!_:_i::i:_!_:_::_:::_:?_::::_:!i::_[:::i_i_i:}_::::::: : i.:iiiiii[::":: _:_::_:::::::::.... :::::::_:: :.........................." .* ...........• . ........... .=u:<::: ::2::.:.: 55 • x [ b..... : fl:::b u::2:: =::::>: :: :::: ................
MWOR-I 12.0-12.5 Soil • •

_!:.!iii_/_ii',i_iii!_::i_i_iiiiiii',ii!i!......i!iiiii_iiii_i_i_iii_........................
MWOR-I 15.0-15.5 Soil • • .....'

•".............::':_::i_ii,,:_.*::_%_:iii!i!iiiiiiii::iiiiiiiiiiil:iiiiiiiiiii!"_.........:"............................................................................":' ........................................:.:-:+:.:,: .:.::.:.:...'_::::::::::::.:.:::..: ;:::::::: ........................... .... ...., ......... :,:.::,:.: :.::+:,:: .:.:::. .

MWOR-2 2.5-3.0 Soil * , ' . .

_:_z_ i_31_i_!_,_'_i_ii__,_'_iiiiiiiiiii_iiiiiiii_i"...................."............. ...... ......" • ......... ................
.................................. ......,.-.-.,,,...-:.-.-....,.. :',.':::::. ::::::::. :!!:_:::?::i:[:!:_:_:]:::::!:_:i:_.i::i::::il] ii[][_:: ::i:]:i:!: i:]i:i:: ii:i:i: ::/:::.: :!:i_: :::::.:::: ::::::::::: :::: ::::.: i:_::::_:_:_:_:i:i: ::.: _ [::. I : :

MWOR-2 5.0-5.5 Soil . . . I " *l *

_-2iiiiiiiii_iiiiiiiiii!!ii!iii_i!!iiiiiiiiiiiiiiiiiiiiiiiiii" " ......... _ _I
::: >>>: : ..... :..,

MWOR-2!i!_]0_iiiiii! _ .................' " t iliii!

MWOR-2 II.0-II.5Soil • • •

............:,iiiiii_ ............ " ....... ......;.:;:;it:t:;:::;:::;:::::: :. :;-, '- . ..... : - •

MWOR-2 13.0-13.5 Soil , I • •

....... .............. ....... ... .:.:...: : :.:.::.:: : :::.:. ::.:. ::..: ...:.. : ::::: .::::: _:_::] -][_£ ::::!: [

..... j 1 t" " IMWOR-3 2.0-2.5 Soil * _ ,.:3.osou ............_::::......MWOR.:} 2-_ il;:ii_:_ii__ __ ':_:, :::,_ _ _ ' _ i : I I I " "•. . . . ...... .... ......,. ....... :_::::._.: _::.:: _ ::::::::.::: :::::_ .. : : .: :: _ : : •
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MWOR-3 4.0"4.5 Soil ..................[ _...................... [ I ! I ; • " " / ' I
_iiiiiii_i!_,i!iiiiiiiiii_,i_iiiiii_iiiii_iiiiiiiiiiiiiiiilliiiii_iiii_,i;iiiiiiii !=1 _ ' "1:, :_,1 } I

MWOR-3 7.0-7.5 Soil l " [ { ' [ [ _ { " "[

_,_li!iL0-l!_ i_iiiii .....................................:::I i " I ......... l , : i '................... iiii.... i i=:i_i!iiiiiiiili!_!ii:/.iiiil_i_i:,_i:::. .................i............_...........: =: = .-: = _ . .MWOR-3 11.5-12.0 Soil * i

it•: ...... "- !..:.;_: _:_:ii!;::,.i ::_ ;:_: - : :

MWOR-3R 10.5-II.0 Soil + . ] i • * I •
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MwoR-42.5-3.0 So. ' " t i' ' ...... :t t • "==: i i_:ii:=_:i:;!ii=:iii:=iiiiiii:_iiiii=:iiiiiiiiiili:|_iiiiiiiiiiiiii=:i!iii=:i=:i:=:._:==::=_:i=::._:__:,_:_i_,__::_:==:_+:.::_::i__:= ii+iiii=l _:_ :+'..= _:_==:
...................... :::::::::: ::::::::::::

_OR_i 7:o7:S.......soil ' . . ...........i ........ =: +

MWOR-4 10.5-11.0 Soil i , •

:i!_iiii ._,== ;+.I=,i::: + = ::=:.i :: I := ,l I •
MWOR-4 14.5-15.0 Soil • *

.: _ .:: : ] "...................................................................... , ........ ::::::::::::: • .

MWOR-51.5-z0 Sol, • • • t "}::=,iiiiiiiiiiiii_i:ii:_i i : i : ; i .... , •
MWOR-5 8.5-9.0 Soil + .......... [ I ]

MWOlt-S'lO,_m:S:=_!i == .................=iil ] t • i_ •

• .. . ....................... . • .... :: _= . : .:.:. -::.: :::: • .

+OR++o+MWOR-$ 12.5,13.0 :i__: ;=;.,: ..... : ....,::i!.
MWOR-5 13.0-13.5Soil . , .
MWOR-5_4.S,iS.0 i:: ::::_..i_::i:_:_..!:_= ii:==_ . { ._:: i :_:_ _;_: ,
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• / .,,,°,_ ,b

--o.-_,_,- -. I I I I I I I I I I I I I [ I [. I. i I I I [ I I [ I [ [
Smmnm'_SoU 4 27 31 136 31 138 139 35 25 31 33 4 107 106

219 0.0 Water'

250 0.0 Wate_

MWOR-I 0.0 Water
• @ • • qJ • • •

MWOR-3 0.0 Wate_

MWOR-5 0.0 Water • •

Sunmmr_ Water 6 6 6 6 6 6 6 6 6 9

Notes:

200-series boring numba's indic.ale travel blanks

Aualxm Methods Mau_ _ _e_ods Mau_ Aualxm Me_ods Mau_x
Ash EPA SM302H soil Misc (cont.) Pest PCB EPA 608 water

BTU ASTM !)3286-73 soil Ammonium EPA/CF_I-I soil Pest PCB EPA 8080 soil

TRPH EPA 418.1 soil Phosphorus ASA #9 24-2.3 soil VOC EPA 624 water
TPH as Diesel LUFT soil Niwate EPA 300.0 soil VOC EPA 8240 soil

TOC EPA 29-3.52 soil Chloride EPA 300.0 (Mod) soil SVOC EPA 8270 soil

TOC EPA 415.2 water BTU ASTM D3286-73 soil pH EPA 9045 water
TOC EPAJC-'F__1- i soil DO DO water

Misc Spec Con EPA 120.1 water
TKN AOAC 2.05 soil TDS EPA 160.1 water

TKN ASA #9 31-3 soil Metals EPA 200.7 water

Ammonia AOAC 2.06 soil Metals EPA 6010 soil
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SITE 13 - FORMER OIL REFINERY

GEOTECHNICAL SAMPLE LABORATORY TEST RESULTS

(Sheet 1 of 2)

Soil Classification

Sample No. Depth Laboratory Field Moisture Dry Specific Hydraulic
Content Density Gravity Conductivity

(ft) (%) (pcf) (ctWs)
MWOR-1 5 NA SM 9.7 115.9 NA NA
MWOR-1 5.5 NA SM 13.3 112.4 NA NA
MWOR-1 8.5 NA SC 17.1 112.6 NA NA
MWOR-I 10.5 SM SC 17.5 110.1 NA 2.00E-07

MWOR-3 0.5 NA SM 4.3 99.7 NA NA

MWOR-4 1 GP GM NA NA NA NA

BOR-6 1 NA SM 3.5 94.8 NA NA

BOR-7 1 NA SM 2.3 99.7 NA NA
BOR-7 10.5 SM CL NA NA NA NA

BOR-8 0.5 NA SM NA NA NA NA
BOR-8 5 NA SM 18.9 96.1 NA NA

BOR-10 2 SP SM 7.2 98.9 NA 3.00E-03
BOR-10 5 NA SM 14.6 104.0 NA NA
BOR-10 12 NA CL/SC 21.5 100.3 NA NA

BOR- 11 10.5 CH CL/SM NA NA NA NA

BOR-12 1 SP SM NA NA 2.71 NA
BOR-12 9.5 SP SM/CL 31.5 86.9 NA NA
BOR- 12 10.5 NA CL 17.1 107.9 NA NA

BOR-13 8 NA CL NA NA 2.62 NA
BOR- 13 9.5 CH CL NA NA 2.51 NA

BOR-15 5.5 SP SM NA NA 2.65 NA

BOR-16 10.5 SM SC NA NA NA NA
BOR-16 12.5 NA SC 14.1 115.5 NA NA

BOR-18 9 NA SC 21.7 103.8 NA NA
BOR-18 10.5 SM SC 18.0 109.1 2.63 2.00E-08

BOR-19 5 SM SC NA NA 2.63 NA

BOR-20 1 SP GP/SM NA NA NA NA
BOR-20 15 SM SM NA NA NA NA

BOR-21 13 SM SM NA NA 2.64 NA

BOR-22 8.5 NA SM 17.1 105.5 NA NA
BOR-22 12 SM SM NA NA NA NA

BOR-23 1.5 SP SM 4.4 101.5 2.73 1.00E-03
BOR-23 10 SP/SM SM NA NA NA NA
BOR-23 14 NA SM 18.0 110.9 NA NA



TABLE 12-2

SITE 13 - FORMER OIL REFINERY

GEOTECHNICAL SAMPLE LABORATORY TEST RESULTS

(Sheet 2 of 2)

Soil Classification

Sample No. Depth Laboratory Field Moisture Dry Specific Hydraulic
Content Density Gravity Conductivity

(m (_) (pc0 (cn_s)
BOR-24 13 SM SM NA NA NA NA

BOR-26 I1.5 NA SM/SC 18.7 107.3 NA NA

Notes:
NA - Not Analyzed
Parameters not detectect are reported as less than method detection limit.

Laboratory Methods (Units):
Soil Classification - Unified Soil Classification System (USCS) - ASTM D2488
Moisture Content - ASTM D2216 (percent)
Dry Density - ASTM D2937 (pounds per cubic foot)
Specific Gravity - ASTM D854
Hydraulic Conductivity - EPA 9100 (centimeters per second)

Soil Classification Legend:

GW Well graded gravels, gravel-sand mixtures, SM Silty sands, sand-silt matures
little or no fines

SC Clayey sands, sand-clay mixtures
GP Poorly graded gravels, gravel-sand

mixtures, little or no fines ML Inorganic silts and very fine sands, rock flour,
silty or clayey fine sands or clayey

GM Silty gravels, gravel-sand-silt mixtures silts with slight plasticity

GC Clayey gravels, gravel-sand-clay mixtures CL Inorganic clays of low to medium plasticity,
gravelly clays, sandy clays, silty clays, lean

SW Well graded sands, gravelly sands, clays
little or no fines

OL Organic silts and organic silty clays or low
SP Poorly-graded sands, gravelly sands, plasticity

little or no frees
CH Inorganic clays of high plasticity, fat clays



TABLE 12-3

SITE 13 - FORMER OIL REFINERY

RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES
(Sheet I of 15)

BOR-10 BOR-IO BOR-10 BOR-10 BOR-I I iIOR- i I BOR-I !

07/12/90 071 ! 2/90 07/I 2/90 07112/90 07/I 8/90 07/! 8/90 07/I 8/90

ParameterReported 3.5-4ft 7-7.5ft I!-I 1.5ft 14-14.5ft 2.5-3ft 6.5-7ft I!-11.5ft

Methylene Chloride (ug/kg) 10 i I | 9 10 10 31 49

Acetone (ug/kg) 18 38 71 18 18 I() 43

Carbon Disulfide (ug/kg) <5.00 <6.00 14 <6.00 <5.00 <6.(10 3

1,2-Dichloroethene (total) (ug/kg) <5.00 <6.00 <9.00 <6.00 <5.00 <6.00 <9.(10

2-Butanone (ug/kg) 2 3 20 2 3 < 12.(1 10

Benzene (ug/kg) <5.00 <6.00 <9.00 <6.00 <5.(10 <6.(_) <_.00

2-11exanone (ug/kg) <10.0 < 12.0 < i 8.0 < 12.0 < i 0.0 < 12.(1 < 19.0

Toluene (ug/kg) 4 16 ! i0 3 38 4 1(10
Ethylbcnzene (ug/kg) <5.00 <6.00 <9.00 <6.00 <5.00 <6.00 <9.021

Xylenes (total) (ug/kg) <5.00 <6.00 <9.00 <6.00 <5.00 <6.{10 <9.00

Notes: NA= NotAnalyzed
< = DetectionLimal

ug/kg= microgramspet lulogram
Datanat validatedby JMM
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RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPI.ES
(Sheet 2 of 15)

BOR-il BOR-12 BOR-12 BOR-12 BOR-12 B()R-13 BOR-13

07/18/90 07/i 8/90 07/18190 07/I 8/90 07/! 8/90 07/03/90 07/03_90

Parameter Reported 14-14.5 ft 3.5-4 ft 8.5-9 ft I i-I 1.5 ft 14-14.5 ft 2-2.5 ft 6.5-7 ft

Methylene Chloride (ug/kg) 17 I0 45 160 63 15 17

Acetone (ug/kg) 9 i 7 37 I i0 38 < 10.0 17

Carbon Disulfide (ug/kg) <6.00 <5.00 <6.00 13 <6.00 <5.20 <6.10

i,2-Dichloroethene (total) (ug/kg) <6.00 <5.00 <6.00 <9.00 <6.00 <520 <6. !(}

2-Butanone (ug/kg) < 12.0 < I0.0 5 21 < 12.0 < I0.0 < 12.0

Benzene (ug/kg) <6.00 <5.00 <6.00 <9.00 <6.00 <5.20 <6. i 0

2-1 lexanone (ug/kg) < 12.0 < I0.0 < 12.0 < 18.0 < 12.0 < 10.0 < 12.1)

"lbluene (ug/kg) !0 16 13 230 9 21 26

Ethylbenzene (ug/kg) <6.00 <5.00 <6.00 <9.5) <6.00 <5.20 <6. I (7

Xylenes (total) (ug/kg) <6.00 <5.00 <6.00 <9.00 <6.00 <5.20 <6.10

Notes: NA = Not Analyzed
< = Detection Linut

ug/kg = mi_ograms pe[ kilogram
Data iJot validated by JMM
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(Sheet 3 of 15)

BOR-! 3 BOR-13 BOR- 14 BOR- 14 IIOR- 14 BO R- 15 BOR-15

07/03/90 07103/90 05/23190 05/23/90 05_23/90 07/! 8190 07/18/90

Parameter Reported 11-11.5 ft 14-14.5 ft 6-6.5 ft 8-8.5 ft 13-13.5 ft 2-2.5 ft 6.5-7 ft

Methylene Chloride (ug/kg) 27 29 i8 13 14 < 1300 40

Acetone (ug/kg) 25 < 12.0 < 12.0 < 12.0 < 12.0 < 1300 26

Carbon Disulfide (ug/kg) <5.20 <6.00 <6.00 <6.00 <6.20 <630 <6.00

1,2-Dichioroethene (total) (ug/kg) <5.20 <6.00 <6.00 <600 <6.20 <630 <6.00

2- Butanone (ug/kg) < I0.0 < 12.0 < i2.0 < 12.0 < 12.0 < 13(X) < 12.0

Benzene (ug/kg) <5.20 <6.00 <6.00 <6.00 <6.20 <630 <6.IX)

2-1 iexanone (ug/kg) < 10.0 < 12.0 < 12.0 < 12.0 < ! 2.0 < 1300 < 12.0

Toluene (ug/kg) 37 29 <6.00 <6.00 <6.20 1600 13

Ethylbenzene (ug/kg) <5.20 <6.00 <6.00 <6.00 <6.20 <630 <6.00

Xylenes (total) (ug/kg) <5.20 <6.00 <6.00 <6.00 <6.20 <630 <6.00

Notes: NA = Not Analyzed
< = D_:lcclion [.illul

ug/kg = miaogfams pet'kilogram
DkJtano! valulated by JMM
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RESULTS FOR VOLATII.E ORGANIC COMPOUNDS DETECVFEI) IN SOIL SAMPI.ES
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BOR-I5 BOR-15 BOR-16 I|OR- 16 B()R-16 B()R- 16 BOR-17

07/18/90 07/18/90 07/23/90 07/23/90 07/23/90 07/23/90 07/! 7/90

Parameter Reported 11-11.5 ft 14-14.5 ft 2-2.5 ft 6.5-7 ft 11-1 !.5 ft 14-14.5 ft 2.5-3 ft

Methylene Chloride (ug/kg) 31 26 12 16 11 14 <1 i.0

Acetone (ug/kg) 39 28 < I0.0 18 < 12.0 < 12.0 <22.0

Carbon Disulfide (ug/kg) <6.00 <6.00 <5.00 <6.00 <6.00 <6.00 < 11.0

1,2-Dichloroethene (total)(ug/kg) <6.00 <6.00 <5.00 <6.00 <6.00 <6.00 <11.0

2-B uta,lone (ug/kg) 5 4 < 10.0 < i 2.0 < 12.0 < 12.0 <22.0

Benzene (ug/kg) 2 <6.00 <5.00 <6.00 <6.00 <6.00 <11.0

2-1 lexanone (ug/kg) <i3.0 <12.0 <10.0 <12.0 <12.0 <i2.0 <22.0

Toluene (ug/kg) 14 5 57 15 27 ! 2 320

Ethylbenzene (ug/kg) 10 <6.130 <5.00 <6.00 <6.00 <6.00 <11.0

Xylenes (total) (ug/kg) 27 <6.00 <5.00 <6.00 <6.00 <6.00 < i ! .0

Notes: NA = Not Analyzed i
< = I')eleclioll Liw, t

u_kg = micro_am._pet kilogram
Datanot validated byJMM
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RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECVFED IN SOIL SAMPLES
(Sheet 5 of 15)

BOR-I 7 BOR- 17 BOR- 17 BOR- 18 BOR- 18 BOR- 18 BOR- 18 '

07/17/90 07117/90 07/17/90 07/23190 07/23/90 07/23/90 07/2.3190

Parameter Reported 7-7.5 ft I0-10.5 ft I 1.5-12 ft 3.5 -4 ft 7-7.5 ft 11-11.5 ft ! 4-14.5 ft

Methylene Chloride (ug/kg) 20 <5900 15 16 16 11 15

Acetone (ug/kg) 50 <5900 70 25 < 13.0 < i 2.0 i 2

Carbon Disulfide (ug/kg) <6.00 <2900 <6.00 <7.00 <7.00 <600 <6.00

i,2-Dichloroethene (total) (ug/kg) <6.00 <2900 <6.00 <7.00 <7.00 <6.00 <6.(_)

2- Butanone (ug/kg) 7 <5900 12 < 13.0 < 13.0 < 12.0 < 12.1)

Benzene (ug/kg) <6.00 <2900 I0 <7.(10 <7.00 <6,(_) <6.00

2-Hexanone (ug/kg) < 12,0 <5900 < ! 2.0 < ! 3.0 < 13.0 < 12.0 < 12.0

Toluene (ug/kg) 15 <2900 i 3 62 36 26 38

Ethylbenzene (ug/kg) <6.00 1400 5 <7.00 <7.00 <6,00 <6.00

Xylenes (total) (ug/kg) <6.00 <2900 <6.00 <7.00 <7.00 <6,00 <6.00

Notes: NA = Nol Analyzed
< = I)etectio_l Linlil

ug/kg= nu_ograms per iulogram
Datanot validatedby .IMM
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BOR-19 BOR-19 BOR-19 BOR-19 BOR-20 BOR-20 BOR-20

07/18190 07/18/90 07/! 8/90 07/! 8/90 07/17/90 07/17/90 07117/90

Parameter Reported 2.5-3 ft 7-7.5 ft ! I - I 1.5 ft i 4-14.5 ft 3-3.5 ft 6-6.5 ft i 0-10.5 ft

Methylene Chloride (ug/kg) 12 25 < i 500 8 8 19 20

Acetone (ug/kg) 29 79 < 1500 45 13 i 2 i 5

Carbon Disulfide (ug/kg) <5.00 <6.00 <740 <6.00 <5.00 <6.0() <6.00

1,2-Dichloroethene (total) (ug/kg) <5.00 <6.00 <740 <6.00 <5.00 <6.00 <6.00

2-Butanone (ug/kg) < I 1.0 iO < i 500 < i 2.0 2 < i 2.0 < 12.0

Benzene (ug/kg) <5.00 <6.00 360 <6.0t) <5.00 <6.(_) <6.00

2-1 iexanone (ug/kg) < I i .0 < 12.0 < 1500 < 12.0 < 10.0 < 12.0 "_

Toluene (ug/kg) <5.00 40 290 6 15 4 2

Ethylbenzene (ug/kg) <5.00 <6.00 i 500 <6.(X) <5.00 <6.00 <6.00

Xylenes (total) (ug/kg) <5.00 <6.00 <740 <6.00 <5.00 <6.00 <6.00

Noles: NA= NolAnalyzed
< = DelcclionLimit

ug/kg= nacao_ams perkilogr_un
Datanotvadidatedby JMM



TAilLE 12-3

SITE 13 - FORMER OII, REFINERY

RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECUED IN SOIl, SAMI'I,ES
(Sheet 7 of 15)

BOR-20 BOR-21 BOR-21 BOR-21 BOR-22 lit)R-22 I|OR-22

07/17/90 07/I 8/90 07/19/90 07/! 8/90 07/23/90 07/2,3/90 07/2.3/90

Parameter Reported 11.5-12 ft 2.5-3 ft 7-7.5 ft 14-14.5 ft 2.5-3 ft 7.5-8 ft 1 !-11.5 ft

Methylene Chloride (ug/kg) 15 5 12 18 19 14 28

Acetone (ug/kg) 13 53 35 19 < 12.0 < ! 2.0 < 15.0

Carbon Disulfide (ug/kg) 2 <5.00 <6.00 <6.00 <6.00 <600 <7.00

i,2-1)ichloroethene (total) (ug/kg) <6.00 <5.00 <6.00 <6.00 <6.00 <6.C_) <7.(X)

2-B ulanone (ug/kg) < i 2.0 < ! 1.0 2 < 12.0 < ! 2.0 < 12.0 < 15.0

Benzene (ug&g) <6.00 <5.00 <6.00 <6.00 <6.00 <6.00 <7.00

2-11exanone (ug/kg) <12.0 <i 1.0 <12.0 <12.0 <12.0 <12.0 <15.0

Toluene (ug/kg) 2 18 I 2 17 21 140

Ethylbcnzene (ug/kg) <6.00 <5.00 <6.00 5 <6.00 <6.(X) <7.00

Xylenes (total) (ug/kg) <6.00 <5.00 <6.00 <6.00 <6.00 <6.00 <7.00

i

Notes: NA = Not Analyzed
< = Detection Llnfil

ug/kg_-microgramspet kilogram
Datanot validated byJMM



TABLE 12-3

SITE 13 - FORMER Oil. REFINERY

RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECFED IN SOIL SAMI'LES

_Sheet 8 of 15)

BOR-22 BOR-23 BOR-23 BOR-23 BOR-23 BOR-24 BOR-24

07/23/90 07/20/90 07/20/90 07/21)/90 07/20/90 07/18/90 07/18/90

Parameter Reported 14-14.5 ft 3-3.5 ft 8.5-9 ft ! I-11.5 ft 14.5-15 ft 2.5-3 ft 7-7.5 ft

Methylene Chloride (ug/kg) 15 7 7 22 12 14 6

Acetone (ug/kg) <12.0 11 45 85 17 8 33

Carbon Disulfide (ug/kg) <6.00 <5.00 <6.00 I i <6.00 <5.()0 <600

1,2-Dichloroethene (Iotal) (ug/kg) <6.00 <5.00 <6.{)0 5 <6.00 <5.00 <6.1)0

2-Butanone (ug/kg) < 12.0 < I 1.0 4 26 < 12.0 < 11.0 < 12.0

Benzene (ug/kg) <6.00 <5.00 <6.()0 <9.00 <6.0_) <5.00 <6.00

2- ! lexanone (ug/kg) < 12.0 < I 1.0 < 12.0 < 19.0 < i 2.0 < 1 1,0 < 12.0

Toluene (ug/kg) 6 41 12 130 10 <5.00 2

Ethylbenzene (ug/kg) <6.00 <5.00 <6.00 <9.00 <6.00 <5.00 <6._)0

Xylenes (total) (ug/kg) <6.00 <5.00 <6.00 <9.00 <6.00 <5.00 <600 ,

Notes: NA= No_Analyzed
< = DetectionLiner

ug/kg= rmaograms perkilogram
Datanol validated by .IMM



TABLE 12.3

SITE 13 - FORMER OIL REFINERY

RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETEC_FED IN SOIl. SAMPLES

(Sheet 9 of 15)

BOR-24 BOR-24 BOR-25 BOR-25 BOR-25 BOR-25 BOR-26

07118/90 07/I 8/90 07/20/90 07/20/90 07/20/90 07/20/90 07/24/90

Parameter Reported 11-11.5 ft 14-14.5 ft 2.5-3 ft 6.5-7 ft ! I-I 1.5 ft 14-14.5 ft 5.5-6 ft

Methylene Chloride (ug/kg) 7 17 14 8 9 14 5

Acetone (ug/kg) 36 I ! 63 38 15 24 11

Carbon Disulfide (ug/kg) <6.00 <6.00 <5.00 <6.00 <6.00 <6.00 <6.00

1,2-Dichloroethene (total) (ug/kg) <6.00 <6.00 <5.00 <6.00 <6.00 <6.()0 <6.{)0

2- B utanone (ug/kg) < 12.0 < i2.0 < 1 i .0 4 5 < 12.0 3

Benzene (ug/kg) <6.00 <6.00 <5.00 <6.00 <6.00 <6.1){) <6.00

2-tlexanone (ug/kg) < 12.0 < !2.0 < i 1.0 < 12.() < i 2.0 < 12.0 < 12.0

Toluene (ug/kg) <6.00 3 34 17 20 I i 4

Ethylbenzene (ug/kg) <6.00 <6.00 <5.00 <6.00 <6.00 <6.{)0 <6.(){)

Xylenes (total) (ug/kg) <6.00 <6.00 <5.00 <6.00 <6.00 <6.[)0 <6.1)0

Notes: NA = Not A_lyzed
< = Delectio_a l.imit

ug/Iq_ = nu_ograms per kilogram I
Data not validated by JMM



TABLE 12-3

SITE 13 - FORMER OIL REFINERY

RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTED IN SOil. SAMPI.ES
(Sheet 10 of 15)

BOR-26 BOR-26 BOR-27 BOR-27 BOR-27 BOR-27 BOR-6
07/24/90 07/24/90 07/20/90 07/20/90 07/'20/90 07/20/90 07/05/90

Parameter Reported 10-10.5 ft 13-13.5 ft 2.5-3 ft 7-7.5 ft 10-10.5 ft 12.5-13 ft 5.5-6 ft

Methylene Chloride (ug/kg) 6 5 10 13 15 32 21

Acetone (ug/kg) 27 19 18 21 32 140 6
Carbon Disulfide (ug/kg) <6.00 <6.00 <5.00 <6.00 <6.00 4 <6.00

1,2-Dichloroethene (total) (ug&g) <6.00 <6.00 <5.00 <6.00 <6.00 <9.00 <6.00

2-B utanone (ug/kg) <12.0 6 < I 1.0 < 12.0 < i 2.0 15 < 12.0

Benzene (ug/kg) <6.00 <6.00 <5.00 <6.iX) <6.00 <9.(X) <6.(X)
2-! lexanone (ug/kg) < 12.0 < 12.0 <11.0 < 12.(7 < 12.0 < 18.0 < 12.0

Toluene (ug/kg) <6.00 9 95 8 5 74 8

l:'thylbenzene (ug/kg) <6.00 <6.00 <5.00 <6.00 <6.00 <9.(X) <6.IX)

Xylenes (total) (ug/kg) <6.00 <6.00 <5.00 <6.00 <6.(X) <9.00 <6.00
I

Notes: NA = Not Analyzed
< = Detection Linut

ug/kg = nucrograms per kilogram
Data itot valulated by JMM



TABI.E 12.3

SITE 13 - FORMER O11, RFFINERY

RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES

(Sheet I1 of 15)

BOR-6 BOR-6 BOR-6 I;OR-7 l|OR-7 B()R-7 iIOR-7

07/05/90 07/05/90 07/05/90 07/05/90 07105/90 07/05/90 07/05_90

ParameterReported 8-8.5ft II-Ii.5 ft i4-14.5ft 2.5-3ft 4-4.5ft 8.5-9ft 13.5-14ft

Methylene Chloride (ug/kg) 19 22 I I 31 12 i4 14

Acetone (ug/kg) 8 7 29 7 8 6 9

Carbon I)isulfide (ug/kg) <6.00 <6.00 <6.00 < l 1.0 <6.00 <6.t10 <6.00

1,2-Dichloroethene (Iotal) (ug/kg) <6.00 <6.(10 <6.(_) <il.0 <6.00 <6.(_) <6.(_)

2- Butanone (ug/kg) < 12.0 < ! 2.0 < ! 2.0 <22.0 < 12.0 < 12.0 < 12.0

Benzene (ug/kg) <6.00 <6.00 <6.00 < 11.0 <6._10 <6.{g_ <6.00

2-i lexanone (ug/kg) < ! 2.0 < 12.0 < 12.0 <22.0 < 12.0 < 12.0 < 12.0

Toluene (ug/kg) 18 54 13 260 !; 14 36

t:.thylbenzene (ug/kg) <6.00 <6.00 <6.00 <11.0 <6.00 <6.00 <6.t8)

Xylenes (total) (ug/kg) <6.00 <6.00 <6._10 <11.0 <6.00 <6.00 <6.1)0

i

Notes: NA = Not Analyzed
< = DeteclionLinuÁ

ug/kg= nao'ogran_ per _k_ram
Lkltanot validatedby JMM



TABLE 12-3

SITE 13 - FORMER OIL REFINERY

RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIl. SAMIJLES

(Sheet 12 of 15)

BOR-8 BOR-8 BOR-8 B()R-8 BOR-9 BI)R-9 BOR-9

07/I 6/90 07/26/90 07/! 6/90 07/16190 07/23/90 07/2.3/90 07/23/90

ParameterReported 4-4.5ft 7-7.5ft 1I-21.5ft 14-24.5ft 2-2.5ft 6.5-7ft 1!-11.5ft

Methylene Chloride (ug/kg) 15 15 i I 8 14 28(X) 2000

Acetone (ug/kg) 23 14 21 32 < 12.0 < 14{)0 < 15()0

Carbon Disulfide (ug/kg) <6.00 <6.00 <6.00 <6.00 <6.00 <720 <750

i,2-Dichloroethene (total) (ug/kg) <6.00 <6.00 <6.00 <6.1)0 <600 <720 <751)

2-B utanone (ug/kg) < I i.0 < 12.0 3 3 < 12.0 < 14()0 < 1500

Benzene (ug/kg) <6.00 <6.00 <6.00 <6.1S) <6.00 1000 960

2-I lexanone (ug/kg) < 11.0 < 12.0 < 13.0 < i 1.0 < 12.0 < 14(X) < 15{X)

Toluene (ug/kg) 25 1 4 7 17 1300 < 750

Ethylbenzene (ug/kg) <6.00 <6.00 <6.00 <6.00 <6.00 <720 1800

Xylenes (total) (ug/kg) <6.00 <6.00 <6.00 <6.00 <6.00 <720 4 I(X)

Notes: NA= NotAnalyzed
< = 1.3¢lectiotlLinu!

ug/kg= microgramsper kilogram
Data not valulatedbyJMM



TABLE 12-3

SITE 13 - FORMER OIL REFINERY

RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIl. SAMPI,ES

(Sheet 13 of 151

BOR-9 MWOR-i MWOR-I MWOR-I MWOR-I MW()R-2 MWOR-2

07/23/90 07/! 6/90 07116/90 07/! 6/9t) I17/16/90 07/17/90 07/! 7/90

Parameter Reported 14-14.5 ft 2.5-3 ft 7-7.5 ft I 1.5-12 ft 14.5-15 ft 2.5-3 ft 7-7.5 ft

Methylene Chloride (ug/kg) 3300 < 140 14 14 11 6 23

Acetone (ug/kg) <1600 <27.0 16 7 13 6 16

Carbon Disulfide (ug/kg) <790 < 14.0 <6.00 <6.00 <6.00 <5.00 <6.00

i,2-Dichloroethene (total) (ug/kg) <790 < 14.0 <6.00 <6.00 <6.00 <5.00 <6.00

2-Butanone (ug/kg) < 1600 <27.0 <11.(1 <12.0 4 < 11.1) < 13.0

Benzene (ug/kg) <790 < 14.0 <6.00 <6.00 <6.00 <5.00 <6.(X)

2- Hexanone (ug/kg) < 1600 <27.0 <1 i.0 <12.0 < I 1.0 <il .0 <13.0

Toluene (ug/kg) 980 450 ! 3 I0 12 <5.00 8

Ethyibenzene (ug/kg) <790 <14.0 <6.00 <6.00 <6.00 <5.00 <6.1_)

Xylenes (Iotal) (ug/kg) <790 < 14.0 <6.00 <6.00 <6.00 <5.00 <6.00
t

Noles: NA = Nol Analyzed
< = Detection Linut

ug/kg = micrograms per kilogram

Daul not v_didated by JMM



"FABLE 12-3

SITE 13 - FOR/VlER O11. REFINERY

RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMI'LES
(Sheet 14 of 15)

MWOR-2 MWOR-2 MWOR-3 MWOR-3 MWOR-3 MWt)R-3 MWOR-4

07117/90 07/17/90 07/i 7_90 07/I 7190 07/17190 I)71i 7/91} 07/18/90

Parameter Reported 10-10.5 ft 12-12.5 ft 2.5-3 ft 7-7.5 ft 1(}-11}.5 ft i 1.5-12 ft 2.5-3 ft

Methylene Chloride (ug/kg) 22 21 5 14 15 13 7

Acetone (ug/kg) 16 26 7 28 24 42 22

C_u'bon Disulfide (ug/kg) <6.130 2 <5.(_) <600 <6.00 <6.00 <5.00

1,2-1)ichioroethene (total) (ug/kg) <6.00 <6.bY0 <5.(_) <600 <6.(_) <6.00 <5.(_)

2-B utanone (ug/kg) < 12.0 4 < 10.0 5 < 12.1) < 12.0 < 11.0

Benzene (ug/kg) <6.00 <6.00 <5.00 <6.00 <6.00 <6.00 <5._)

2-1 lexanone (ug/kg) < 12.0 < 13.0 < I0.0 < 12.0 < 12.0 < 12.0 < 11.0

Toluene (ug/kg) 5 2 46 32 8 12 43

Ethylbenzene (ug/kg) <6.00 <6.00 <5.00 <6.00 <6.00 <6.00 <5.00

Xylenes (total) (ug/kg) <6.00 <6.00 <5.00 <6.00 <6.00 <6.00 <5.00

Notes: NA = Not Analyzed
< = [kleclioil Linut

ug/kg = _naerogJ'an_ pet kalogram

Data not validated by .IMM



TABLE 12.3

SITE 13. FORMER OIL REFINERY

RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTEi) IN SOil. SAMPI.ES
(Sheet 15 of 15)

MWOR-4 MWOR-4 MWOR-4 MWOR-5 MWOR-5 MWOR-5 MWOR-5'

07/18/90 07/! 8/90 07118/90 07118/90 07118/90 07118/90 071 !8/90

Parameter Reported 6.5-7 ft 10-10.5 ft 14-14.5 ft 7-7.5 ft 10-10.5 ft 12.5-13 ft 14.5-15 ft

Methylene Chloride (ug/kg) 34 i i 18 10 10 13 13

Acetone (ug/kg) 48 30 21 i 8 2 i 11 27

Carbon Disulfide (ug/kg) <6.00 <6.00 <6.00 <6.00 <6.00 <6.0{) <6.00

i,2-Dichloroethene (total) (ug/kg) <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00

2-Butanone (ug/kg) < 12.0 < 12.0 < 12.1) < 12.0 < 12.0 < 12.0 < 12.0

Benzene (ug/kg) <6.00 <6.00 <6.00 <6.00 <6.00 <6.1)_) <6.(X)

2-11exanone (ug/kg) < !2.0 < 12.0 < i 2.0 < ! 2.0 < i2.0 < 12.0 < 12.0

Toluene (ug/kg) <6.00 2 <6.00 1i <6.(_ 2 <6.00

Ethylbenzene (ug/kg) <6.00 <6.00 <6.00 <6.00 <6.00 <6.IX) <6.00

Xylenes (total) (ug/kg) <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00

Notes: NA = Nol Analyzed
< = DetectionLimit

ug/kg= hectogramspegkilogram
Data not validatedby JMM



TABLE 12-4

SFFE 13 - FORMER OIL REFINERY

RESULTS FOR SEMIVOLATII.E ORGANIC COMPOUNDS DETECTED IN SOil. SAMPI,ES
(Sheet 1 of 16)

BOR-10 BOR-10 BOR-I I BOR-I I BOR-I I B()R-I 1 BOR-i i

07/I 2/90 07/I 2/90 07/18/90 07/18/90 07/18/90 07/18/90 07/i 8/90

Parameter Reported 0.5-1 fl 7-7.5 ft 0.5-1 ft 2.5-3 ft 6.5-7 ft ! 1-11.5 ft 14-14.5 ft

Naphthalene (ug/kg) <340 <400 <680 78 43 140 74

2-Methylnaphthalene (ug/kg) <340 <400 <680 <34(} <390 <620 <400

Acenaphthene (ug/kg) <340 <400 <680 <340 <390 410 <400
Diethylphthalate (ug/kg) <340 <400 <680 <34{) <390 <620 <400

Fiuorene (ug/kg) <340 <400 <680 <340 <390 150 <400

n-Nitroso-di-phenylamine (ug/kg) <340 <400 <680 55 74 83 89
Pcntachlorophenol (ug/kg) < 1600 < i900 <331)0 < 17(){) < 1900 <3()_){) < 19(){)

Phenanthrene (ug/kg) <340 <400 <680 37 <390 290 65

Anthracene (ug/kg) <340 <400 <680 <340 <390 I(XI 4!;

Di-n-butylphthalale (ug/kg) <340 <400 <680 60 53 100 I00
Fluoranthene (ug/kg) <340 <400 98 <340 <390 380 07 ,

Pyrene (ug/kg) i60 <400 <680 50 54 600 150

Butylbenzylphthalate (ug/kg) <340 <400 <680 <340 <390 <620 140

Benzo(a)anthracene (ug/kg) <340 <400 <680 52 53 210 120

Chrysene (ug/kg) <340 <400 180 40 <390 220 110

bis(2-Ethylhexyl)phthalate (ug/kg) 51 60 <680 64 63 180 230

Di-n-octylphthalale (ug/kg) <340 <400 <680 <340 <390 <620 <400

Benzo(b)fluoranthene (ug/kg) 120 <400 <680 <340 <390 440 <4(X)

Benzo(k)fluoranthene (ug/kg) <340 <400 <680 <340 <390 !50 <400

Benzo(a)pyrene (ug/kg) i 30 <400 <680 <340 <390 400 <4{){)
lndencg 1,2,3-cd)pyrene (ug/kg) <340 <400 <680 <340 <390 <620 <400

Benzo(g,h,i)perylene (ug/kg) <340 <400 <680 <341) <39(I 290 <4(){)

Noles: NA = N_ Analyzed
< = Detection Lillul

ug/kg= nucrogfqams pet" kdogram
l)_t_l not valul_zted by JMM



TABLE 12-4

SITE 13 - FORMER OIL REFINERY

RESULTS FOR SEMIVOI.ATILE ORGANIC COMPOUNDS DETECTED IN SOIl. SAMPLES
(Sheet 2 of 16)

BOR-12 BOR- i 2 BOR- 12 BOR- 12 BOR- 12 B()R- 13 BOR- 13

07/18190 07/i 8/90 07/18/90 07/i 8/90 07/18/90 07/03/90 07/03/90

Parameter Reported 0.5-1 ft 3.5-4 ft 8.5-9 ft i I-I 1.5 ft 14-14.5 ft 0.5-1 ft I 1-11.5 ft

Naphthalene (ug/kg) <680 39 72 < 1200 <400 <6800 <350

2- Methylnaphthalene (ug/kg) <680 <350 <400 < i 200 <400 <6800 <350

Acenaphthene (ug/kg) <680 <350 <4{)0 < 1200 <400 <68(_) <350

Diethylphthalate (ug/kg) <680 <350 <400 < 12()0 <400 <68(IO <350

lquorene (ug/kg) <680 <350 <4()0 < 1200 <400 <6800 <350
n-Nitroso-di-phenylamine (ug/kg) 220 65 70 220 87 <6800 <350

Pentachiorophenol (ug/kg) <3300 < 1700 < 1900 <5700 <1900 <33000 < 17(X)

Phenanthrene (ug/kg) 140 <350 42 200 52 <6800 <350

Anthracene (ug/kg) <680 <350 <400 < 1200 40 <68()0 <350

Di-n-butylphthalate (ug/kg) 78 48 60 130 90 i2000 1{_)0

i-'luoranthene (ug/kg) <680 <350 <400 350 83 <6800 <350 ,

Pyrene (ug/kg) 78 <350 60 880 100 <68{)0 <35{)

Butylbenzylphthalate (ug/kg) <680 <350 <400 <i 200 I i0 <6800 <350
Benzo(a)anthracene (ug/kg) <680 <350 50 210 I00 <6800 <350

('hrysene (ug/kg) 180 <350 <400 230 100 <6800 <350

bis(2-Ethylhexyl)phthalate (ug/kg) <680 140 66 270 170 <6800 <350

Di-n-octylphthalate (ug/kg) <680 !40 <400 <1200 <400 <6800 <350

Benzo(b)fluoranthene (ug/kg) <680 <350 <400 450 <400 <6800 <350

Benzo(k)fluoranthene (ug/kg) <680 <350 <400 170 <400 <68{)0 <350

Benzo(a)pyrene (ug/kg) <680 <350 <400 380 <400 <68_)0 <350

indeno( i,2,3-cd)pyrene (ug/kg) <680 <350 <400 260 <4()0 <6800 <350
BenztXg,h,i)perylene (ug/kg) <680 <350 <400 320 <400 <6800 <350

Notes: NA = Not Analyzed
< = I)electitm Linu[

ug/kg= nu,:rogrqams per kdogranl
I).ta tuft valtdaled by .IMM



TABI.E 12-4

srrE 13 - FORMER OIL REFINERY

RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS DETECTED IN SOil, SAMPI.ES
(Sheet 3 of 16)

BOR-13 BOR- 15 IIOR- !5 B()R -15 BOR -15 R()R- 15 BOR- 17

07/03/90 07/18/90 07118/90 071i 8/90 07/I 8/9t) (17/18/90 07/17/90

Parameter Reported 14-14.5 fl 0.5-1 ft 2-2.5 ft 6.5-7 ft Il-I 1.5 ft !4-14.5 ft 2-2.5 ft

Naphthalene (ug/kg) <400 <670 79 65 58 <3'J0 <350

2-Methyinaphthalene (ug/kg) <400 <670 <670 <390 50 <390 <350
Acenaphthene (ug/kg) <400 <670 <670 <390 <420 <39[) <35[)

Diethylphthalate (ug/kg) <400 <670 <670 <39[) 52 <390 <351/

Fluorene (ug/kg) <400 <670 <670 <39[) <420 <3(10 <350

n-Niuoso-di-phenylamine (ug/kg) <400 140 )70 71 <42[) 52 <350

Pentachlorophenol (ug/kg) <1900 <3300 <3200 < 1900 <2100 < 1900 < 17(10
Phenanthrene (ug/kg) <400 <670 68 <39(I 53 <39[) <350

Anthracene (ug/kg) <400 <670 <670 <39[) <420 <3(._0 <350

Di-n-butylphthalate (ug/kg) 600 100 <670 64 49 4(1 <350

iquor,'mthene (ug/kg) <400 85 80 <390 <420 <390 <350

Pyrene (ug/kg) <400 <670 i20 <390 <420 <390 <350

Butylbenzylphthalate (ug/kg) <400 <670 <670 <390 <420 <390 <350
Benzo(a)anthracene (ug/kg) <400 110 <670 54 <420 <3911 <350

Chrysene (ug/kg) <400 <670 <670 <390 <420 <39[) <350

bis(2-Ethylhexyl)phthalate (ug/kg) <400 <670 <670 <390 65 69 93

Di-n-octylphthalate (ug/kg) <400 <670 <670 <39(I <420 <390 <350
Benzo(b)fluoranthene (ug/kg) <400 <670 <670 <390 <420 <390 <350

Benzo(k)fluoranthene (ug/kg) <400 <67(I <670 <390 <420 <390 <350

Benzo(a)pyrene (ug/kg) <400 <670 <670 <390 <420 <300 <350

lndeno(! ,2,3-cd)pyrene (ug/kg) <400 <670 <670 <390 <420 <3_) <350

Benzo(g,h,i)perylene (ug/kg) <400 <670 <670 <39(I <420 <39[) <350

N,_lc_: NA = Nt_l Allaly_d
< = [_:lccllt_ll I.iltul

ug/kg= nuctogrqants per kilogram
I ),.,I not v, dulaled by JMM



TABLE 12-4

SITE 13. FORMER OIL REFINERY

RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS DETECVFED IN SOil. SAMPI,ES
(Sheet 4 of 16)

BOR- 17 BOR- 17 BOR- 17 BOR- 17 IIOR- 17R BOR -I8 BOR- 18

07/17/90 07/I 7/90 07/I 7/90 07/17/90 07/17/90 07/23/90 07/23/90

Parameter Reported 2.5-3 ft 7-7.5 ft 10-10.5 ft ! i.5-12 ft 10.5-1 ! ft 0.5-1 ft 3.5-4 ft

Naphthalene (ug/kg) < !800 360 4100 <400 800 <800 <430

2-Methyinaphthalene (ug/kg) <1800 230 8300 210 3100 <800 <430

Acenaphthene (ug/kg) < i 800 <400 <780 <400 <380 <800 <430
Dielhylphthalate (ug/kg) <1800 <400 <780 <40{) <380 <8(X) <430

l:luorenc (ug/kg) <1800 41 310 <400 230 <800 <430

n-Nilroso-di-phenylamme (ug/kg) <i800 <400 <780 <400 <380 <81)0 <430
Pentachlorophenol (ug/kg) <8900 <2000 <3800 <2000 <1800 <39(X) <210{)

Phenanthrene (ug/kg) 250 <400 450 55 360 <800 <430

Anthracene (ug/kg) <1800 <400 <780 <400 <380 <800 <430

Di-n-butylphthalate (ug/kg) <1800 <400 <780 <40{) 63 970 20{)0
Huoranthene (ug/kg) <1800 <400 <780 <400 <380 <800 <4311

Pyrene (ug/kg) <1800 68 <780 <400 <380 <800 <430

Butyibenzylphthalate (ug/kg) <1800 <400 <780 <400 <380 4600 <430

Benzo(a)anthracene (ug/kg) < !800 <400 <780 <400 <380 <800 <430

Chrysene (ug/kg) < 1800 120 <780 <400 <380 <800 <430

bis(2-Ethylhexyi)phthalate (ug/kg) < 1800 360 <780 9_9 93 <80{) <430

Di-n-octyiphthalate (ug/kg) <1800 <400 <780 <40{) <380 <81){) <430

Benzo(b)fluoranthene (ug/kg) < 1800 <400 <780 <40{) <380 <80{) <430

Benzo(k)fluoranthene (ug/kg) < 1800 <400 <780 <40{) <380 <800 <430

Benzo(a)pyrene (ug/kg) <1800 <400 <780 <40{) <380 <80{) <430

lndeno(i,2,3-cd)pyrene (ug/kg) < 1800 <400 <780 <400 <380 <80{) <430

Benzo(g,h,i)perylene (ug/kg) <1800 <400 <780 <400 <3811 <800 <430

Notes: NA = Not Analyzed
< = Detection Lifm!

ug/kg= nu,..arogrqan_ pet" kilogzam
lklta not valuAtted by JMM



TABLE 12-4

SITE 13 - FORMER OIL REFINERY

RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS DETECT"ED IN SOIl. SAMI'LES
(Sheet 5 of 16)

BOR-I 8 BOR- !9 BOR- 19 IIOR-19 BOR- 19 B( )R- i 9 BOR-20

07/23/90 07/I 8190 07/18/90 07/18190 07/18190 07/18/90 07/I 7/90

ParameterReported 7-7.5ft 0.5-1ft 2.5-3ft 7-7.5ft 1I-I1.5ft 14-14.5ft 2.5-3ft

Naphthalene (ug/kg) <430 <6900 51 42 5400 5(1 <340

2-Methylnaphthalene (ug/kg) <430 <6900 <350 <410 17000 <390 <340

Accnaphthene (ug/kg) <430 <6900 <350 <410 <390{) <390 <340

I)icthylphthalate (ug/kg) <430 <690{) <350 <410 <3900 <340 <341)

Fluorenc (ug/kg) <430 <6900 <350 <4 i 0 790 <390 <341)
n-Nitroso-di-phenylamine (ug/kg) <430 1200 <350 59 270{) 45 <341)

Pentachlorophenol (ug/kg) <21O0 <33000 < i 70{) <20{)0 < 190{)0 <i 900 < 1600

Phenanthrene (ug/kg) <430 <6900 63 <410 760 <390 <341)

Anthracene (ug/kg) <430 <6900 <350 <410 <3900 <390 <340

Di-n-bulyiphthalate (ug/kg) 450 <6900 <350 <410 <3900 43 <340
Fiuoranthene (ug/kg) <430 <6900 <350 <410 <3900 <391) <340 ,

Pyrene (ug/kg) <430 <6900 <350 <410 <390{) <390 <340

Bulylbenzylphthalale (ug/kg) <430 <6900 <350 <410 <390{) <390 <340

Benzo(a)anthracene (ug/kg) <430 <6900 <350 <410 <390{) <390 <340

Chrysene (ug/kg) <430 2300 46 <410 <390{) <390 <340

bis(2-Ethyihexyl)phthalate (ug/kg) <430 <6900 69 160 <390{) 35 63

Di-n-octylphthalate (ug/kg) <430 <6900 <350 <4 i0 <390{) <390 <340
Benzo(b)fluoranthene (ug/kg) <430 <6900 <350 <410 <390{) <390 <340

Benzo(k)fluoranthene (ug/kg) <430 <6900 <350 <410 <390{) <390 <340

Benzo(a)pyrene (ug/kg) <430 <6900 <350 <410 <3900 <390 <340

lndeno(l,2,3-cd)pyrene (ug/kg) <430 <6900 <35{) <410 <39()0 <390 <340

Benzo(g,h,i)perylene (ug/kg) <430 <6900 <350 <4 i0 <3900 <390 <340

Noles: NA = Noi Analyzed
< = Delectloll Lintil

ug/kg= nucrogrqams per kilogram
lk_ta not v_dul, Jted by JMM



TABLE 12-4

SITE 13 - FORMER OIL REFINERY

RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES

(Sheet 6 of 16)

BOR-20 BOR-20 BOR-20 BOR-20 BOR-20R BOR-21 BOR-21

07/17/90 07/17/90 07117190 07117/90 07/I 7_90 07/19/90 07/18/90

Parameter Reported 3-3.5 ft 6-6.5 ft 10-10.5 ft I i.5-12 ft 5.5-6 ft 0.5-I ft 2.5-3 ft

Naphthalene (ug/kg) <340 <400 <410 <390 <390 <350 48

2-Methylnaphthalene (ug/kg) <340 <400 <410 <390 <390 <350 <350

Acenaphthene (ug/kg) <340 <400 <410 <390 <390 <350 <350

Diethylphthalate (ug/kg) <340 <400 <410 <390 <390 <35(I <350

Fluorene (ug/kg) <340 <400 <410 <390 <390 <350 <350

n-Nitroso-di-phenylamine (ug/kg) <340 <4iX) <410 <390 <390 57 47

l'enlachiorophenol (ug/kg) < 1700 < 1900 <2000 < 1900 < 1900 < 17(_1 < 17()0

Phenanthrene (ug/kg) <340 <400 <410 <390 <390 1'_0 <350

Anthracene (ug/kg) <340 <400 <410 <390 <390 40 <350

Di-n-bulylphthalate (ug/kg) <340 <400 <410 <390 <390 48 41)

Fiuoranthene (ug/kg) <340 <400 <410 86 <390 440 <350

Pyrene (ug/kg) <340 <400 <4 I0 ! i0 <390 381) <350 :

B utylbenzylphthalate (ug/kg) <340 <400 <410 <390 <390 <350 <350

Benzo(a)anthmcene (ug/kg) <340 <400 <410 <390 <390 i 70 <350

Chrysene (ug/kg) <340 <400 <410 <390 <390 230 <350

bis(2-Ethylhexyl)phthalate (ug/kg) 56 160 250 160 55 50 76

Di-n-oc_ylphthalate (ug/kg) <340 <400 <410 <390 <39(I <350 <351)

Benzo(b)fluoranthene (ug/kg) <340 <400 <410 <390 <390 <350 <350

Benzo(k)fluoranthene (ug/kg) <340 <400 <410 <390 <390 <350 <350

Benzo(a)pyrene (ug/kg) <340 <400 <4 i0 64 <390 63 <350

indeno(l,2,3-cd)pyrene (ug/kg) <340 <400 <4 ! 0 <390 <390 <350 <350

Benzo(g,h,i)perylene (ug/kg) <340 <400 <410 <390 <390 <350 <350

Noles: NA = Not Analyzed
< = Detection I_inun

ug/kg= nut.lrogrqmns per kdogram
Ikzta not valhlated by JMM



TABLE 12-4

SITE 13 - FORMER OIL REFINERY

RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS DETECVi'ED IN SOIl, SAMPLES
(Sheet 7 of 16)

BOR-21 BOR-21 BOR-21 BOR-22 BOR-22 BOR-22 BOR-22

07/19190 07/I 9/90 07/! 8/90 07/23/90 07/23/90 07/23/90 07/23190

Parameter Reported 7-7.5 ft 11.5-12 ft 14-14.5 ft 0.5-1 ft 2.5-3 ft 7.5-8 ft 14-14.5 ft

Naphthalene (ug/kg) 43 42 <400 <760 <390 <3')0 <40{)
2-Methylnaphthalene (ug/kg) <400 <400 <400 <760 <390 <390 <40{)

Acenaphthene (ug/kg) <400 <400 <400 <7N) <390 <3q(I <400

I)ielhylphthalate (ug/kg) <400 <400 <40{) <7611 <390 <3_)O <400
l.luorene (ug/kg) <400 <400 <40{) <760 <390 <390 <40{)

n-Nitroso-di-phenylamine (ug/kg) 69 79 52 <760 <390 <390 <40{)

Penlachlorophenol (ug/kg) <2000 <1900 <1900 <37()0 <1900 < 190{I <2000

Phenanthrene (ug/kg) <400 <400 <400 <760 <390 <390 <40{)

Anthracene (ug/kg) <400 <400 <400 <760 <3'J0 <390 <40{}
l)i-n-butyiphthalate (ug/kg) 44 43 42 940 980 IO_X) 800

Fluoranthene (ug/kg) <400 <400 <400 <760 <390 <390 <400

Pyrene (ug/kg) <400 <400 <400 <760 <390 <391) <40{)

Butyibenzylphthalate (ug/kg) <400 <400 <400 440{) <390 <390 <40{}

Benzo(a)anthracene (ug/kg) <400 <400 <400 <760 <390 <390 <400

Chrysene (ug/kg) <400 <400 <400 <761) <390 <3_)(1 <4(X)

bis(2-Ethylhexyl)phthalate (ug/kg) 62 57 130 <760 <390 <390 <400

Di-n-oclylphthalate (ug/kg) <400 <400 <400 <760 <390 <390 <41)0
Benzo(b)fluoranthene (ug/kg) <400 <400 <400 <760 <390 <390 <400

Benzo(k)fluoranthene (ug/kg) <400 <400 <400 <760 <390 <390 <40{)

Benzo(a)pyrene (ug/kg) <400 <400 <400 <760 <390 <390 <400

Indeno(i,2,3-cd)pyrene (ug/kg) <400 <400 <400 <760 <390 <390 <400

Benzo(g,h,i)perylene (ug/kg) <400 <400 <41)0 <760 <390 <390 <400

Noles: NA = Not Analyzed
< = l._teclion lanai

ug/kg= imc'rogrqams per kdogram
IMta not validated by JMM



TABLE 12-4

SITE 13 - FORMER OIL REFINERY

RESULTS FOR SEMIVOLATll.E ORGANIC COMPOUNDS DETECTED IN SOIl. SAMPI.ES
(Sheet 8 of 16)

BOR-23 BOR-23 BOR-23 BOR-23 BOR-23 BOR-24 BOR-24

07/20/90 07/20/90 07/21}19tl 07/20/90 07/20191) 07/|9/90 07/18/90

Parameter Reported 1-1.5 ft 3-3.5 ft 8.5-9 ft ! i-I 1.5 ft 14.5-15 ft i-1.5 fl 2.5-3 ft

Naphthalene (ug/kg) 39 <350 <400 99 49 <350 38

2-Mcthyinaphthalene (ug/kg) <340 <350 <4f10 <6 i0 <400 <350 <360

Acenaphthene (ug/kg) <340 <350 <400 <6 !0 <4110 <350 <360

Diethylphthalate (ug/kg) <340 <350 <400 <610 <400 4N <361)

Fluorene (ug/kg) <340 <350 <41_) <6 ! 0 <41X) <350 <361)

n-Nitroso-di-phenylamine (ug/kg) <340 <350 <400 <610 <400 47 42

Pcntach|orophenol (ug/kg) < 1600 < i 700 <2000 <3000 <2000 < 171X) < 1700

Phenanthrene (ug/kg) <340 <350 <41X) <610 <41)0 <350 <361)

Anthracene (ug/kg) <340 <350 <41)0 <6 ! 0 <4110 <350 <360

Di-n-butylphthalale (ug/kg) <340 <350 <400 73 <4110 <350 36

Fluoranthene (ug/kg) <340 <350 <400 <610 <400 42 <361)

Pyrene (ug/kg) <340 <350 <400 650 <400 46 <360

Butylbenzylphthalate (ug/kg) <340 <350 <400 <6 I0 <400 <350 <360

Benzo(a)anthracene (ug/kg) <340 <350 <400 230 <400 <350 <360

Chrysene (ug/kg) <340 <350 <4t_) 320 <4110 <350 <361)

bis(2-Ethylhexyl)phthalate (ug/kg) <340 160 82 86 <41)0 <350 <360

Di-n-oclyiphthalate (ug/kg) <340 <350 <400 <610 <4110 <350 <360

Benzo(b)fluoranthene (ug/kg) <340 <350 <400 330 <400 <350 <360

Benzo(k)fluoranthene (ug/kg) <340 <350 <41)1) 310 <41)0 <350 <360

Benzo(a)pyrene (ug/kg) <340 <350 <400 450 <41)0 <350 <360

lndeno(l,2,3-cd)pyrene (ug/kg) <340 <350 <4{)0 390 <400 <350 <361)

Benzo(g,h,i)perylene (ug/kg) <340 <350 <400 460 <400 <350 <360

N,acs: NA : Not Analy/xd

< = [_lecIIOil |.llltll

ug/kg= ..orogrqams per kilogram
I _,ml .,,I vah&*ted by JMM



TABLE 12-4

SITE 13 - FORMER Oil, REFINERY

RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS DETECVrED IN SOIL SAMPLES
(Sheet 9 of 16)

BOR-24 BOR-24 B()R-24 BOR-25 BOR-25 BOR-25 !|OR-25

07/1g/90 07/18/90 07/! 8/90 07/20/90 07/20190 07/20/90 07/20/90

ParameterReported 7-7.5ft i1-1i.5 ft 14-14.5ft 2.5-3ft 6.5-7ft II-!1.5ft 14-14.5ft

Naphthalene (ug/kg) 41 41 47 <350 <380 <400 44

2-Methylnaphthalene (ug/kg) <390 <390 <400 <350 <380 <401) <410

Acenaphthene (ug/kg) <390 <390 <401) <350 <380 <400 <410

Diethylphthalate (ug/kg) <390 <390 <401) <350 <380 <4(}1} <410
Fluorene (ug/kg) <390 <390 <401) <350 <380 <4{10 <4 I0

n-Nitroso-di-phenylamine (ug/kg) 48 49 49 <350 <380 <400 <410

Pentachlorophenol (ug/kg) <1900 < 1900 < 1900 <1700 < 1900 <2000 <20(10

Phenanthrene (ug/kg) <390 <390 <400 <350 <380 <4011 <410
Anthracene (ug/kg) <390 <390 <40{) <350 <38{) <4(}t) <410

Di-n-butylphthalate (ug/kg) 45 43 44 <350 <380 <4(IO <410

[quoranthene (ug/kg) <390 <390 <400 <350 <380 <401) <410 ,
Pyrene (ug/kg) <390 <390 <400 <350 <380 <40t) <410

Butylbenzylphthalate (ug/kg) <390 <390 <400 <350 <380 <400 <4 i0

Benzo{a)anthracene (ug/kg) <390 <390 <400 <350 <380 <4{10 <410

Chrysene (ug/kg) <390 <390 <400 <350 <380 <400 <410

bis(2-Ethylhexyl)phthalate (ug/kg) <390 83 72 120 62 69 <410

Di-n-octylphthalale (ug/kg) <390 <390 <400 <350 <380 <401) <410

Benzo(b)fluoranthene (ug/kg) <390 <390 <400 <350 <380 <400 <410

Benzo(k)fluoranthene (ug/kg) <390 <390 <400 <350 <380 <401) <410

Benzo{a)pyrene (ug/kg) <390 <390 <400 <350 <380 <400 <410

lnden¢_ 1,2,3-cd)pyrene (ug/kg) <390 <390 <400 <350 <380 <4{)0 <410

Benzo(g,h,i)perylene (ug/kg) <390 <390 <400 <350 <380 <400 <410

Noles: NA = Nol Analyzed
< = Delectitm l.inut

ug/kg= nucrogrqants per kilogtam
lkJta not validated by JMM



TABLE 12-4

SITE 13 - FORMER Oil. REFINERY

RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS DETECTED IN SOIl. SAMPLES
(Sheet 10 of 16)

BOR-26 BOR-26 BOR-26 BOR-27 BOR-27 BOR-27 BOR-6
07/24/90 07/24/90 07/24/90 07/20/90 07/20/90 07/20/90 07/05/90

Parameter Reported 5.5-6 ft 10-10.5 ft 13-13.5 fl i-1.5 ft 7-7.5 ft 12.5-13 ft 5.5-6 ft

Naphthalene (ugAg) <390 <400 <400 41 49 75 <380

2-Methylnaphthalene (ug/kg) <390 <400 <400 <340 <390 <610 <380

Acenaphthene (ug/kg) <390 <400 <400 <340 <390 <610 <38(5

Diethylphthalate (ug/kg) 56 <400 <400 <340 <390 <610 <380
Fluorene (ug/kg) <390 <400 <400 <340 <390 <610 <380

n-Nitroso-di-phenylamine (ug/kg) <390 <400 <400 <340 <390 <610 <380

F'entachlorophenol (ug/kg) <1900 <1900 <2000 < i 700 <1900 <3000 <18(X)

l_enanthrene (ug/kg) <390 <400 <400 <340 <390 70 <380
Anthracene (ug/kg) <390 <400 <400 <340 <390 <6 i0 <381)

I)i-n-hulylphthalate (ug/kg) 130 280 510 45 130 <610 <380
iquoranthcne (ug/kg) <390 <400 110 <340 <390 <610 <38(5

Pyrene (ug/kg) <390 <400 160 <340 <390 430 <380

Butylbenzylphthalate (ug/kg) <390 <400 <400 <340 <390 <6 I0 <380
Benzo(a)anthracene (ug/kg) <390 <400 55 <340 <390 I I0 <380

Chrysenc (ug/kg) <390 <400 65 <340 <390 150 <380

bis(2-Ethyihexyl)phthalate (ug/kg) <390 <400 1!0 45 59 <610 63

Di-n-octylphthalate (ug/kg) <390 <400 <400 <340 <390 <610 <380
Bcnzo(b)fluoranthene (ug/kg) <390 <400 <400 <340 <390 220 <380

Benzo(k)fluoranthene (ug/kg) <390 <400 <400 <340 <390 240 <380

Benzo(a)pyrene (ug/kg) <390 <400 <400 <340 <390 320 <380

Indeno(l,2,3-cd)pyrene (ug/kg) <390 <400 <400 <340 <390 34(5 <380

Benzo(g,h,i)perylene (ug/kg) <390 <400 62 <340 <390 340 <380

Nt_cs: NA = Not Aualyz_d
< = Detection Linul

ughtg= nxtctogtqamS pet kilogram
IkJta not validated by JMM



TABLE 12-4

SITE 13 - FORMER OIL REFINERY

RESULTS FOR SEMIVOLATil.E ORGANIC COMPOUNDS DETECTED IN SOIL SAMPIA_S
(Sheet i I of 16)

BOR-6 BOR-6 BOR-6 BOR-7 BOR-7 B()R-7 BOR-7

07/05/90 07_05/90 07/05_90 07105/90 07/05/90 07/05/90 07/05/90

Parameter Reported 8-8.5 fl I I-I 1.5 ft 14-14.5 ft 0.5-1 ft 2.5-3 ft 4-4.5 ft 8.5-9 ft

Naphthalene (ug/kg) <390 <381) <400 <340 40 59 <400

2-Methylnaphthalene (ug/kg) <390 <380 <400 <340 <370 <380 <400

Acenaphthene (ug/kg) <390 <380 <400 <340 <37{) <380 <400

I)ielhylphthalale (ug/kg) <390 69 <400 <340 570 76 <400
Fluorene (ug/kg) <390 <380 <4011 <340 <370 <380 <400

n-Nitroso-di-phenylamine (ug/kg) <390 <380 <400 <340 <370 <380 <4(X)

Penlachlorophcnol (ug/kg) < !900 < 1800 <200{) 640 270 1000 170

Phenanthrene (ug/kg) <390 <380 <400 <340 94 <380 <400
Anthracene (ug/kg) <390 <380 <401) <34{) <370 <380 <41){)

Di-n-bulylphthalate (ug/kg) <390 <380 50 <340 <37{) <380 <41){)

Fluoranthene (ug/kg) <390 <380 <400 <340 i 70 <38{) <400

Pyrene (ug/kg) <390 <380 <400 <340 160 <380 <400

Butylbenzylphthalate (ug/kg) <390 <380 <400 <340 <370 <380 <4(IO

Benzo(a)anthracene (ug/kg) <390 <380 <400 <340 84 <380 <400
Chrysene (ug/kg) <390 <380 <400 <340 130 <380 <400

bis(2-Ethylhexyl)phthalate (ug/kg) 83 77 <4(10 870 90 II iX) 210

Di-n-octyiphthalate (ug/kg) <390 <380 <400 <340 <370 <381) <400

Benzo(b)fluoranthene (ug/kg) <390 <380 <400 <340 95 <3811 <40{)
Benzo(k)fluoranthene (ug/kg) <390 <380 <400 <340 110 <381) <4{)0

Benzo(a)pyrene (ug/kg) <390 <380 <400 <340 i 20 <380 <4{10

Indeno(I,2,3-cd)pyrene (ug/kg) <390 <380 <401) <340 90 <380 <401)

Benzo(g,h,i)perylene (ug/kg) <390 <380 <400 <340 1O0 <38{) <400

Notes: NA = Nol Analyzed
< = Deleclion I.iivul

ug/kg= mu..'rogrqams pet kilogram
Ih_ta mJi validated by JMM



TABLE 12-4

SITF 13 - FORMER OIL REFINERY

RESULTS FOR SEMIVOLATII.E ORGANIC COMPOUNDS I)ETECVFED IN SOIL SAMPLES
(Sheet 12 of 16)

BOR-7 BOR-8 BOR-8 BOR-8 BOR-8 BOR-8 BOR-9

07/05/90 07116/90 07/! 6190 07/16_90 07/16_90 07/16/90 07/23190

Parameter Reported 13.5-14 ft I-I.5 ft 4-4.5 ft 7-7.5 ft II-! 1.5 ft 14-14.5 ft 14-14.5 ft

Naphthalene (ug/kg) <390 <350 <370 <390 <420 <370 5300

2-Methylnaphthalene (ug/kg) <390 <350 <370 <390 <420 <370 13000

Acenaphthene (ug/kg) <390 <350 <370 <300 <420 <370 < 1700
I)iethyiphthalate (ug/kg) <390 <350 <370 <3o0 <420 <370 < 1700

i:luorene (ug/kg) <390 <350 <370 <390 <420 <3717 < 1700

n-Nitroso-di-phenylamine (ug/kg) <390 45 51 47 61 49 < 1700
Penu_chiorophenol (ug/kg) < 1900 < 1700 < 1800 <19(X) <2_)0 < 18(I/) <8100

Phenanthrcne (ug/kg) <390 <350 <370 <390 260 <370 1800

Anthracene (ug/kg) <390 <350 <370 <390 75 <370 < 1700

Di-n-butylphth',date (ug/kg) <390 <350 <370 <390 <420 <370 < 17(X)
l:luoranlhene (ug/kg) <390 <350 <370 <390 800 <370 < i 700

Pyrene (ug/kg) <390 <350 <370 <390 1900 <370 < 1700

Butylbenzylphthalale (ug/kg) <390 <350 <370 <390 <420 <370 < 1700

Benzo(a)anthracene (ug/kg) <390 <350 <370 <390 390 <370 < 1700

Chrysene (ug/kg) <390 <350 <370 <390 480 <370 < 1700

bis(2-Ethylhexyl)phthalate (ug/kg) 75 <350 <370 <390 <420 <370 < 1700

Di-n-octylphthalate (ug/kg) <390 <350 <370 <390 <420 <370 < 17_)

Benzo(b)fluoranthene (ug/kg) <390 <350 <370 <390 I 100 <370 < 1700

Benzo(k)fluoranthene (ug/kg) <390 <350 <370 <390 410 <370 < 1700

Benzo(a)pyrene (ug/kg) <390 <350 <370 <390 !90 <370 < 1700

lndeno(I,2,3-cd)pyrene (ug/kg) <390 <350 <370 <390 690 <370 <1700
Bcnzo(g,h,i)perylene (ug/kg) <390 <350 <370 <390 1400 <370 < 1700

Notes: NA = No! Analyzed
< = Oeteclion Linal

ug/kg= microgrqams pea" kilogram
I)_tta tu._t vahd_ted by JMM



TABLE 12-4

SITE 13 - FORMER OIL REFINERY

RESULTS FOR SEMIVOLATiI.E ORGAN IC COMPOUNDS DETECTED IN SOil. SAMPI.ES
(Sheet 13 of 16)

MWOR-I MWOR-I MW()R-I MWOR-2 MWOR-2 MW()R-2 MWOR-2R

07/16/90 07/i 6/90 07/16/90 07/! 7/94) 07117/94) 07/17/94) 07/! 7/90

ParameterReported 1-1.5fl 2.5-3ft 14.5-15ft 2.5-3ft 10-10.5ft 12-12.5ft 12.5-13ft

Naphthalene (ug/kg) <350 <710 <380 <350 <400 <410 <41X)

2-Methylnaphthalene (ug/kg) <350 <710 <380 <350 <400 <410 <400

Accnaphthcne (ug/kg) <350 <7 I0 <380 <350 <400 <4 I0 <400

i)ielhylphthalate (ug/kg) <350 <710 <3811 <350 <41XI <410 <41X1

lquorene (ug/kg) <350 <710 <380 <3511 <400 <410 <4110

n-Nitroso-di-phenylamine (ug/kg) 53 <7 !0 -1', <350 <400 <4 i0 <41X)

Pcnmchlorophcnoi (ug/kg) <1700 <3500 < 181X) < 17(X1 <2000 <20_X) <2111XI
Phenamhrcne (ug/kg) <350 <7 I0 <380 <3511 <400 2211 <400

Anthracene (ug/kg) <350 <7 I0 <380 <3511 <41X) 61 <400

Di-n-butylphthalate (ug/kg) <350 <710 <380 <3511 55 82 I I0

Iquoranthene (ug/kg) <350 <7 I0 <380 <350 <400 520 <400
Pyrene (ug/kg) <350 <7 IO <380 <350 <400 810 <4IX) '

Butylbenzylphthalate (ug/kg) <350 <7 i 0 <380 <350 <400 <4 i0 <400

Benzo(a)anthracene (ug/kg) <350 <710 <380 <3511 <400 2311 <400

Chrysene (ug/kg) <350 <7 i 0 <380 <350 <400 3 i0 <4IX)

bis(2-Ethylhexyl)phthalate (ug/kg) <350 110 <380 210 <400 <410 <400

Di-n-octyiphthalale (ug/kg) <350 <7 I0 <380 <350 <400 <410 <41X)

Benzo(b)fluoranthene (ug/kg) <350 <710 <380 <350 <400 330 <41X)
Benzo(k)fluoranthene (ug/kg) <350 <710 <380 <350 <400 510 <400

Benzo(a)pyrene (ug/kg) <350 <7 !0 <380 <350 <400 520 <400
lndeno(l,2,3-cd)pyrene (ug/kg) <350 <7 i0 <380 <350 <400 280 <400

Benzo(g,h,i)perylene (ug/kg) <350 <710 <380 <350 <400 35(1 <400

Nt,lcs NA : Nol Analyz_'d
< : Ihzlecllon I.illUl

ug/kg= IlUt"l_,)grqilllLs p,2I kllograln

l),at, i not vah&tted by JMM



TABLE 12-4

SITE 13 - FORMER OIL REFINERY

RESULTS FOR SEMIVOI,ATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPI,ES
(Sheet 14 of 16)

MWOR-3 MWOR-3 MWOR-3 MWOR-3 MWOR-3 MWOR-3R MWOR-4'

07/I 7/90 07/17/90 07/I 7/90 07/i 7/90 07/17/90 4)7/17/9_) 07/19/90

Parameter Reported 2-2.5 ft 2.5-3 ft 7-7.5 ft 10-10.5 ft 11.5-12 ft 10.5-11 ft i.5-2 ft

Naphthalene (ug/kg) <340 <340 <380 <390 <390 <3911 40

2-Methyinaphthalene (ug/kg) <340 <340 <380 <390 <390 <391) <350

Acenaphthene (ug/kg) <340 <340 <380 <391) <390 <390 <350

Diethyiphthalate (ug/kg) <340 <340 <380 <390 66 <390 <350

Iquorene (ug/kg) <340 <340 <380 <390 <390 <390 <350

n-Nitroso-di-phenylamine (ug/kg) <340 <340 <380 <390 <390 <390 43

Pcnlachlorophenol (ug/kg) < i 700 < 17{)O < 1900 < 1900 < i900 < 19(X) < 171XI

Phenanthrene (ug/kg) <340 <340 <380 <390 <390 <390 <350

Anthracene (ug/kg) <340 <340 <380 <390 <390 <390 <350

Di-n-bulylphthalate (ug/kg) <340 35 52 <390 <390 <390 37

Fluoranthene (ug/kg) <340 <340 <380 <390 <390 <390 <350

Pyrene (ug/kg) <340 <340 <380 <390 <390 <390 <350

Bulylbenzylphthalate (ug/kg) <340 <340 <380 <390 <390 <3911 <350

Benzo(a)anthmcene (ug/kg) <340 <340 <380 <390 <390 <390 <351)

Chrysene (ug/kg) <340 <340 <381) <390 <390 <391) <350

bis(2-Ethylhexyl)phthalatc (ug/kg) 42 <340 49 50 84 150 58

Di-n-octylphthalale (ug/kg) <340 <340 <380 <390 <390 <390 <350

Benzo(b)fluoranthene (ug/kg) <340 <340 <380 <390 <390 <391) <350

Benzo(k)fluoranthene (ug/kg) <340 <340 <380 <390 <390 <390 <351)

Benzo(a)pyrene (ug/kg) <340 <340 <380 <390 <390 <390 <350

indeno( 1,2,3-cd)pyrene (ug/kg) <340 <340 <380 <390 <391) <390 <350

Benzo(g,h,i)perylene (ug/kg) <340 <340 <380 <390 <390 <390 <351)

N_leS: NA = Not Analyzed
< = Detection I.inu!

ug/kg= nuaoglqams per kilogram
l)_lta not valuh_ted by JMM



TABLE 12-4

SITE 13 - FORMER OIL REFINERY

RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES
(Sheet 15 of 161

MWOR-4 MWOR-4 MWOR-4 MWOR-4 MWOR-5 MW()R-5 MWOR-5'
07/18/90 07/18/90 07/18/90 07/I 8/90 07119/90 07/! 8/94) 07/I 8/90

Parameter Reported 2.5-3 ft 6.5-7 ft 10-10.5 ft 14-14.5 ft !-!.5 ft 7-7.5 ft 10-10.5 ft

Naphthalene (ug/kg) 36 <400 47 43 38 53 45

2-Methylnaphthalene (ug/kg) <360 <400 <390 <400 <350 <390 <390
Acenaphthene (ug/kg) <360 <400 <390 <400 <350 <390 <390

Diethylphthalate (ug/kg) <360 <400 <3911 <400 <350 <390 <3_)0

Huorene (ug/kg) <360 <400 <390 <4(X) <350 <3o0 <390

n-Nitroso-di-phenylamine (ug/kg) 72 46 <390 <400 46 55 50

Pentachlorophenoi (ug/kg) < 1800 < 1900 < 1900 < 19(X) <17(X) <19()O <191_)
Phenanthrene (ug/kg) 51 <400 <390 <400 <350 370 <390

Anthracene (ug/kg) <360 <400 <390 <4(X) <350 85 <390

l)i-n-butylphthalate (ug/kg) 54 42 48 <40/) 38 <390 56

iquoranthene (ug/kg) 44 <400 <390 <4(X) <350 630 <3911

Pyrene (ug/kg) 47 <400 <390 <400 <350 670 56

Butylbenzylphthalate (ug/kg) <360 <400 <390 <400 <350 <390 <3911

Benzo(a)anthracene (ug/kg) <360 <400 <390 <400 <350 310 <390

Chrysene (ug/kg) 45 <400 <390 <400 <350 340 <390
bis(2-Ethylhexyl)phthalate (ug/kg) 56 52 71 <400 <350 1I0 70

Di-n-octylphthalate (ug/kg) <360 <400 <390 <400 <350 <3_)0 <390

Benzo(b)fluoranthene (ug/kg) <360 <400 <390 <400 <350 380 <390

Benzo(k)fluoranthene (ug/kg) <360 <400 <390 <400 <350 140 <390

Benzo(a)pyrene (ug/kg) <360 <400 <390 <400 <350 260 <390
Indeno(l,2,3-cd)pyrene (ug/kg) <360 <400 <390 <400 <350 2 i 0 <390

Benzo(g,h,i)perylene (ug/kg) <360 <400 <390 <4(X) <350 210 <390

Notes: NA = N_I Analyzed
< = Detection Limit

ug/kg= nUcrogrqams per kilogram
lk_ta ru_t valult_ted by JMM



"FABLE 12-4

SITE 13 - FORMER OIL REFINERY

RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS DE'i'EC_FED IN SOil. SAMPI.ES
(Sheet 16 of 16)

MWOR-5 MWOR-5
07118/90 07118/90

ParameterReported 12.5-13ft 14.5-15ft

Naphthalene (ug/kg) 48 44

2-Methylnapmhalene (ug/kg) <400 <400

Acenaphthene (ug/kg) <400 <400

Diethylphthalate (ug/kg) <400 <400
|:luorene (ug/kg) <400 <400

n-Nitroso-di-phenylamine (ug/kg) <400 <400

Pentachlorophenol (ug/kg) <1900 <1900
Phenanthrene (ug/kg) <400 <400

Anthracene (ug/kg) <400 <400

Di-n-butylphthalate (ug/kg) 50 53

Fluoranthene (ug/kg) <400 <400

Pyrene (ug/kg) <400 <400

Butyibenzyiphthalate (ug/kg) <400 <400

Benzo(a)anthracene (ug/kg) <400 <400

Chrysene (ug/kg) <400 <400

his(2-Ethyihex yl)phthalate (ug/kg) <400 44

Di-n-octyiphthalate (ug/kg) <400 <400
Benzo(b)fluoramhene (ug/kg) <400 <400

Benzo(k)fluoranthene (ug/kg) <400 <400

Benzo(a)pyrene (ug/kg) <400 <400
lndeno( 1,2,3-cd)pyrene (ug/kg) <400 <400

Benzo(g,h,i)pery|ene (ug/kg) <400 <400

Notes: NA = No AnalyTe.d
< = Detection Limal

ug/kg= nuctogrqams per kilogram
D, Ita not vahdezted b)' JMM



TABLE 12.5

SITE 13 oFORMER OIL REFINERY

RESUI.TS FOR TOTAL RECOVERABI.E PETROI,EUM HYDROCARBONS DETECTED IN SOIl. SAMPI,ES

(Sheet I of 2)

BOR-10 BOR-II BOR-I 1 BOR-12 BOR-12 BOR-13 B()R-13

07/12/90 07/18/9tt I171181911 I17/i 8190 071181911 07103190 07103190

Parameter Reported I !-! 1.5 ft 2.5-3 ft i I-11.5 fl 3.5-4 ft ! I-11.5 ft 2-2.5 fl 6.5-7 ft

TRPI I (mg/kg) 17.2 3.5 224 7.5 24.2 3.2 91.8

BOR- ! 5 BOR- 15 BOR- 15 ll( )R- 15 B( )R- 16 B( )It- 17 i_! )R- 17

07118/90 ¢)7118191) 07118/90 ¢)7/I819¢) 07123190 1|7/I 7_9¢) 07/17/90

Parameter Reported 2-2.5 ft 6.5-7 ft I I-I 1.5 |'t 14-14.5 ft 2-2.5 ft 2.5-3 fl 7-7.5 ft

TRPI I(mg/kg) 4690 9.6 253 3.6 56.2 14_0 227

BOR-17 BOR-17 B()R-17R I|()R-18 B()R-19 B()R-19 B()R-2I

07117190 07117/911 I17117/911 07/23190 I17/I8/911 07/i 8/911 I17/I8/90

Parameter Reported 10-10.5 ft 11.5-12 ft 111.5-11 |'t 3.5-4 ft 2.5-3 ft I1-1 i.5 ft 2.5-3 ft

TRPti (mg/kg) 1970 257 1430 3.2 175 3660 2.6

BOR-21 BOR-21 BOR-22 BOR-22 BOR-23 I|()R-23 B()R-25

07/I 9/90 07/I 9/90 07/23190 07/23/90 07/20190 07/21)190 07/20190

ParameterReported 7-7.5ft I1.5-12ft 7.5-8ft 11-1!.5 ft 3-3.5 ft II-11.5ft 11-11.5ft

TRPI 1 (mg/kg) 8.6 46.8 9 16.1 3.2 24.6 2.9

Noles: NA = Not Analyzed

< = L_IeCliOII IAIlill

nig/kg = nulllgtattL_ |_zr kilogram
I_lt_l not t',duhHed by JMM



TABLE 12-5

SITE 13 - FORMFR OIL REFINERY

RESULTS FOR TOTAL RECOVERABLE PETROI.EUM HYDROCARBONS DETECTED IN SOIL SAMI'LES

(Sheet 2 of 2)

BOR-26 IIOR-26 BOR-27 I|()R-27 BOR-27 B( )R-27 I|OR-7

07/24/90 07/24/90 07/2.0/90 07/20/90 07/20/90 07/20/90 07/05/90

Parameter Reported !.5-2 ft 13-13.5 ft 2.5-3 f! 7-7.5 ft 1t)-1tl.5 ft 12.5-13 I"1 2-2.5 ft

TRPI I (mg/kg) 7.3 ! 3.9 251 I 1.4 2. I 22.2 168

IIOR-8 ItOR-9 It( )R-9 B( )It-9 It( )R-9 NIW( ) R- I NIW( ) R-2

I17/I 6190 I17123/911 117123/911 117123/911 I17123/911 117116/911 t17/17/911

Parameter Reported I !-I 1.5 fl 2-2.5 rt 6.5-7 f! II- II .5 fl 14-14.5 fl 2.5-3 ft 12-12.5 ft

TRPII (mg/kg) 57.9 26.8 4360 251X) 2370 11.5 6.4

MWOR-3 MWOR-3 MW()R-4 M W()R-5
t17117190 07/I 7190 07118/9t) I17118/911

Parameter Reported 7-7.5 ft 10-10.5 ft 2.5-3 ft 7-7.5 ft

TRPil 0ng/kg) 2.4 15.8 149 5.5

Notes: NA = Not Analyzed
< = DetectionLinat

mg/kg = null!gramsperkdogram
I)ata not v_didatedbyJMM



TABLE 12-6

SITE 13 - FORMER OIL REFINERY

RESULTS FOR PESTICIDE COMPOUNDS DETECTED IN SOIL SAMPLES

BOR-16 BOR-16 BOR-17 BOR-18 BOR-22 BOR-26 BOR-26

07123/90 07/23/90 07/17/90 07/23/90 07/23190 07/24/90 07/24/90

ParameterReported 0.5-1ft 2.5-3ft 4-4.5ft 14.5-15ft 3.5-4ft 6-6.5ft 10.5-11ft

bcla-BHC (ug/kg) < i. 10 < 1. I0 < I. 10 2.4 < I. I0 < 1.20 < 12.0

4,4'-DDD (ug/kg) <2.20 <2.10 <2.20 <2.40 <2. I0 <2.40 <24.0

4,4'-DDE (ug/kg) 31 3.7 <2.20 <2.40 <2. !0 <2.40 <24.0

4,4'-DDT (ug/kg) 160 <2. i0 6.6 <2.40 2.8 <2.40 <24.0

Hcptachlor Epoxide (ug/kg) 5.4 < I. 10 < 1.10 < i .20 < 1. I0 < 1.20 < i2.0

Toxaphene (ug/kg) <54 <53 <55 <6 ! <53 1400 2500

BOR-26 BOR-8 BOR-8 BOR-9 MWOR-I MWOR-2 MWOR-2R

07124/90 07/16/90 07/16/90 07123/90 07/16/90 07/17/90 07/17/90

ParameterReported 13.5-14ft 10.5-11ft 12.5-13ft 0.5-1ft 7.5-8ft 13-13.5ft 12.5-13ft

beta-BHC (ug/kg) < 1.20 3.5 < i .20 < 1.00 < 1.20 < 1.20 < 1.20

4,4'-DDD (ug/kg) 14 9.3 4.5 <2.10 <2.30 <2.50 <2.50

4,4'-DDE (ughtg) 6.5 35 31 <2.10 17 <2.50 <2.50

4,4'-DDT (ughtg) 72 12 I 1 2.1 14 3.2 7.4

Hepta_hlor Epoxide (ug/kg) < ! .20 < 1.20 < ! .20 < i .00 < 1.20 < 1.20 < 1.2(1

Toxaphene (ug/kg) 400 <60 <60 <52 <58 <62 <62

Notes: NA = NotAnalyzed
< = DetectionLimit

ug/kg= microgrmnsperkilogram
Datanot mlidated by JMM



TABI.E 12-7

SFFE 13 - FORMER Oil. REFINERY

RESULTS FOR METAI,S DETECTI:I) IN SOIL SAMPLES
(Sheet 1 of 15)

BOR-10 BOR-10 BOR-10 i|OR-IO BOR-10 ilOR-i I BOR-li
07/12/90 07112/90 07/! 2190 07/12_90 07/i 2/90 07/18/90 07/I 8191)

Parameter Reported 0.5-I ft 4-4.5 ft 8-8.5 ft ! i.5-12 ft 14.5-15 ft t).5-1 f! 3.5-4 f!

Aluminum (mg/kg) 4400 4280 4290 5530 7530 8960 45.8

Antimony (mg/kg) <2.10 <2.20 <2.50 <3.00 <2.30 6 4.3

Ar_nic (mg/kg) 3.8 <2.60 <3.00 4.9 4.8 <2.50 <2.50
Barium (mg/kg) 84.9 21.2 48.7 51.3 67.5 103 23.6

Beryllium (mg/kg) <0.200 <0.200 <0.200 <0.300 0.2 <0.200 <0.2[)0

Cadmium (mg/kg) <0.200 <0.200 <0.200 03 I).2 0.7 <(_.200

C',dcium (mg/kg) 2980 2230 5140 59(X) 1760 81)20 36 I()
Chromium (mg/kg) 38.6 32.1 27. I 35.7 40.3 29.i 34.4

Cob',dt (mg/kg) 4 4.2 4.5 7.4 7.4 7.8 4

Copper (mg/kg) 6.4 7.3 22.8 II .5 12.8 42.5 4.7
Iron (mg/kg) 7f_}0 7050 7040 10600 12700 13700 726t)

l_ead (mg/kg) <5.10 <5.40 <6.20 58,5 <5.80 64.2 <5.31)

Magnesium (mg/kg) 1920 2160 2040 3640 311)0 56011 21)90

Manganese (mg/kg) 87.9 90.6 94.3 158 169 548 89.8

Nickel (mg/kg) 19 21.7 22. I 36 4 i.8 46 23,6

Potassium (mg/kg) 500 620 540 1100 1100 830 590

Selenium (mg/kg) <4.30 <4.50 <5.20 <6.30 <4.80 <4.31) <4.41)

Sodium (mg/kg) 174 264 423 1620 i 360 493 I_)I

Thallium (mg/kg) <2.70 <2.80 <3.20 <3.90 <3.00 <2.70 <2.70

Titanium (mg/kg) 454 400 287 418 442 257 444
Vanadium (mg/kg) 19.2 17.6 17 22.4 23.7 27.6 18.5

Zinc (mg/kg) 19.8 22.2 34.4 92.5 36.4 64.7 23.9

Notes: NA = Not Analyzed
< = L_le¢ltoll Liflul

mglkg = imlligrams per kdogram
lJ_ata tuft valul_tted by JMM



TABI.E 12-7

SITE 13 - FORMER O!1, REFINERY

RESULTS FOR METALS DETECTEI) IN SOIL SAMPI.ES
(Sheet 2 of 15)

BOR-I ! BOR- I I I|()R- I! BOR- 12 I|() R-12 B ( )R- 12 BOR- 12

07118/90 07/I 8/9t) 07/! 8/90 07/I 8/911 I17118_90 t17118/90 07118190

Parameter Reported 7-7.5 ft 1i.5- ! 2 ft 14.5-15 fl I).5-I ft 4-4.5 ft 10-10.5 ft I1.5-12 ft

Aluminum (mg/kg) 3380 5690 9190 4 i 90 4190 I 14(_) 8710

Antimony (mg/kg) 4.2 6 6 4.8 4.5 7.4 6

Arsenic (mg/kg) <2.90 5 3. I <2.50 2.6 <3.(1_) 6.1

Barium (mg/kg) 20.4 61.5 78.7 82.5 39.4 77 468
Beryllium (mg/kg) <0.200 0.3 0.3 <0.200 <0.20(I 0.3 0.3

Cadmiuni (mg/kg) <0.200 0.4 0.3 0.4 <0.200 0.4 0.4

C_dcium (mg/kg) 1630 2650(I 1820 9970 361(I 2870 5840

Chromimn (mg/kg) 24.5 27.9 4 i.7 28.4 30.9 53.9 40.7

Cob_d! (mg/kg) 3.9 9.5 5.3 4. I 3.8 7.6 10.9

Copper (mg/kg) 6.8 18.9 1(I.7 39. I I 1.6 36 311.I

Iron (mg/kg) 5770 9810 13900 7290 6840 15200 145(X)
Lead (mg/kg) <6.00 59.2 <5.90 6.7 <5.30 9. I 31

Magnesium (mg/kg) 1890 2660 3390 26.6 2250 4850 3940

Manganese (mg/kg) 70.2 202 130 159 81.3 i 58 184

Nickel (mg/kg) 22.2 38.9 49.6 25.9 24.7 43.6 51.4

Potassium (mg/kg) 580 960 1300 910 690 !6(X) i4(K)

Selenium (mg/kg) <5.00 <5,00 <5.00 <4.30 <4.40 <5.20 <5.20

Sodium (mg/kg) 270 !350 1240 392 494 2060 1320
Thallium (mg/kg) <3. I0 <3.10 <3. I0 <2.70 <2.70 <3 20 <3.20

Titanium (mg/kg) 296 286 452 268 383 557 377

Vanadium (mg/kg) 14.2 21 23.8 15.7 16.6 32.4 27.7

Zinc (mg/kg) 22.4 79.8 42 41.9 25.5 53 73.8

Notes: NA = Nol Analyzed
< = Ik.tecl|on I.II|Ul

mg/kg = nulllgtams per kilogram
l).hl not yah&tied by JMM



TABLE 12-7

SITE 13 - FORMER OIL REFINERY

RESULTS FOR METALS DETECTED IN SOIL SAMPLES
(Sheet 3 of 15)

BOR-12 BOR-13 BOR-13 BOR-13 BOR-13 BOR-13 BOR-14

07118/90 07/03190 07103190 07103/90 07/03/911 07/03/90 05123190

Parameter Reported 14.5-15 ft 0.5-1 ft 2.5-3 ft 7-7.5 ft I 1.5-12 ft 14.5-15 ft 0-0.5 ft

Aluminum (mg/kg) 7440 4470 5030 11400 12300 124iX) 4710

Anthnony (mg/kg) 4.6 <6.20 <6.30 <7.60 <7.20 <7.40 <6.40

Arsenic (mg/kg) <2.90 < 10.0 < l0.0 < 13.0 < 12.0 < 12.0 < l 1.0

Barium (,ng/kg) 56.4 31 53 42 78 84 34
Bcryllium (mg/kg) <0.200 < i.00 < 1.00 < 1.30 < 1.20 < 1.20 < 1.I0

Cadmium (mg/kg) 0.3 < 1.00 < 1.00 < 1.30 < i.20 < i.20 < I. l0

C_dcium (mg/kg) 1560 4400 3200 2900 2200 20(X) 2!_(10

Chromium (mg/kg) 37.4 29 31 53 44 40 28

Cob_dl (mg/kg) 3.7 <5.10 <5.30 7.5 <6.00 <6.20 <5.40
Copper (mg/kg) 20.6 9.5 5.6 10 9.3 11 36

Iron (mg/kg) 10800 8020 7600 16500 16200 15000 7770

i.,ead (mg/kg) <6.00 8.8 <5.30 <6.30 <6.00 <6.20 <5.40

Magnesium (mg/kg) 2620 1800 2 i00 4400 3300 33(10 22(10

Manganese (mg/kg) 86 96 91 160 i 20 140 92

Nickel (mg/kg) 37.1 26 23 46 46 48 24
Potassium (mg/kg) 980 620 670 1400 1500 1500 730

Selenium (mg/kg) <5.00 <10.0 < I0.0 < i 3.0 <12.0 < 12.0 < i 1.0

Sodium (mg/kg) 519 <510 <530 1900 920 7 I{) <540

Thallium (mg/kg) <3.10 <10.0 < 10.0 < 13.0 <12.0 < !2.0 < 1i .0
Titanium (mg/kg) 430 470 490 610 554 590 440

Vanadium (mg/kg) 2 !.7 22 20 34 31 31 19

Zinc (mg/kg) 36.7 20 16 33 29 30 27

Noles: NA : Nol Analyzed
< = l)t:lecliOll lanai

f,ig/kg : nulligran_s pet kilogram
l)tlh,_ IlO! v,ah_haled by JMM



TABLE 12-7

SITE 13 - FORMER OIL REFINERY
RESULTS FOR METALS DETECTED IN SOIL SAMPI.ES

(Sheet 4 of 15)

BOR-14 I|OR-14 I|OR-14 B()R-15 l;()R-15 I|()R-15 I|()R-15
05/23190 05/23190 05123190 07118190 I)7/i8190 07118/90 07118190

Parameter Reported 4-4.5 ft 8.5-9 ft 14-14.5 f! 0.5-1 ft 2.5-3 ft 7-7.5 ft 11.5-12 ft

Aluminum (mg/kg) 5210 8900 i 3100 18200 4840 58')0 i 1700

Amimony (mg/kg) <7.50 <7.50 <7.70 8.2 55 5.8 4.4
Arsenic (mg/kg) <i 2.0 <12.0 < 13.0 2.5 <2.60 3.5 5.3

Barium (mg/kg) 28 52 II0 23 30.6 48.6 616
Beryllium (mg/kg) <1.20 <1.20 < 1.30 <0.20() <0.200 <0.3(X) [).3

Cadmium (mg/kg) <1.20 < !.20 < !.30 0.7 0.3 (1.4 0.4

C',dcium (mg/kg) 2200 2000 26(}0 910() 2390 2730 1840

Chromium (nng/kg) 28 40 50 22.8 3 I. I 36.7 49.8

Cobah (mg/kg) <6.30 <6.20 7.2 !5.2 4.7 6 8.8

Copper (mg/kg) 23 22 17 16[) 7 10.8 11.9

Iron (ung/kg) 8420 12500 1940() 28500 8480 103IX) 15400
I,ead (mg/kg) <6.30 <6.20 <6.40 14. I <5.50 8.3 <5.90

Magnesium (mg/kg) 2600 2800 4000 120(}0 2660 33[X) 3880

Manganese (mg/kg) 90 140 250 456 113 127 147

Nickel (mg/kg) 26 35 62 20. I 30.2 37.5 69. i

Potassium (mg/kg) 930 740 1000 780 740 12(}0 1100

Selenium (mg/kg) < i2.0 <12.0 <13.0 <4.30 <4.60 <5.30 <5.00

Sodium (mg/kg) <630 <620 900 560 176 488 2060
Thallium (mg/kg) <!2.0 < i 2.0 <13.0 <2.70 <2.90 <3.30 <3. i 0

Tilanium (mg/kg) 460 520 550 544 351 431 524

Vanadium (mg/kg) 19 30 35 76.8 17.9 2[).6 29.8

Zinc (mg/kg) 24 30 36 66.8 32.8 33.6 37.4

Nt_lcx: NA = Nol Analy.,cd
< = DI.'I¢cIIoll [.illUl

Inglkg = ululilgranlx [_r klh)graln

I _t,J tuft v.lulaled by JMM



TABLE 12-7

SITE 13 - FORMER OI!. REFINERY

RESULTS FOR METALS DETECT"ED IN SOIL SAMI'I.ES
(Sheet 5 of 15)

BOR-15 I|OR-16 BOR-16 BOR-16 BOR-16 l|()R-16 BOR-17

07/18190 07/23/911 07/23190 117123/90 07/23/90 I17/23/90 t17/!7/90

Parameter Reported 14.5-15 ft 1t.5-1 ft 2.5-3 ft 7-7.5 ft 11.5-12 ft 14.5-15 ft 2-2.5 ft

Aluminum (mg/kg) 10900 16200 7040 12600 14400 12500 2990

Antunony (mg/kg) 6.7 <6.50 <6.30 <7.20 <7.20 <7.50 <2.10
Ar,_ nic (mg/kg) <2.90 < 11.0 <11.0 < 12.0 < 12.0 <12.0 <2.60

B_u'ium(mg/kg) 72.4 290 68 99 98 84 76.2

Beryllium (mg/kg) 0.3 < !. 10 <I. 10 < 1.20 < 1.20 < 1.20 <0.20(I

Cadmium (mg/kg) 0.4 3.5 <I. 10 < 1.20 < 1.20 <1.20 <0.2(_)

Calcium (mg/kg) 1670 5600 1900 2 i00 2900 331_) 2300
Chromium (mg/kg) 59.8 47 30 44 51 53 23

Cob_dt (mg/kg) 4.5 10 <5.30 6.8 9 7.9 3.8

Copper (mg/kg) 11.8 74 8. I 11 12 I0 15.2

Iron (mg/kg) 13400 20300 9061) 1551_) 17900 1681_1 6060

l.ead (mg/kg) <6.10 260 5,7 <6.00 <600 <6.30 <5.41)

Magnesium (mg/kg) 3040 5 !00 1600 4000 5000 45(_) 1740

Manganese (mg/kg) 140 450 210 2 i0 251) 240 72. I

Nickel (mg/kg) ' 51.3 50 28 47 60 55 20.8
Potassium (mg/kg) 850 2700 800 800 1300 1300 430

Selenium (mg/kg) <5.10 12 < 1i .0 <12.0 14 <12.0 <4.50

Sodium (mg/kg) 1840 <540 <530 <600 <60_) <630 137

Thallium (mg/kg) <3.20 < 11.0 < I 1.0 <i 2.0 < 12.0 <12.0 <2.80
Titanium (mg/kg) 293 567 390 490 644 627 245

Vanadium (mg/kg) 24.7 48 . 22 33 36 33 12.5

Zinc (mg/kg) 32.2 1280 25 30 35 32 27.5

Notes: NA = Nol Analyzed
< = I)elecliOll [.illUt

lilg/kg = nulligranus per kilogram
Ihll,,r not valulated by JMM



"FABLE 12-7

SITE 13 - FORMER OIL REFINERY

RESULTS FOR METALS DETECTED IN SOIl. SAMPI.ES
(Sheet 6 of 15)

BOR-I 7 IlOR- 17 I|OR- 17 B()R- 17 I|( )R- 17R I|( )R- 18 B( )R- 18
07/17/90 07/i 7/90 07/17/90 07/I 7/90 07/! 7/9¢) 07/23/90 07/23/90

Parameter Reported 4-4.5 ft 8-8.5 ft I I-11.5 ft 14.5-15 ft 1(|.5-11 ft ||.5-| It 4-4.5 ft

Aluminum (mg/kg) 4710 9930 11400 8900 7970 9550 595(I

Antimony (mg/kg) <2.30 4.4 3.8 4.6 4.3 <7.30 <7. I0

Arsenic (mg/kg) <2.70 <2.80 5 3.2 <2.80 20 < 12.0
Barium (mg/kg) 44.9 77.3 93 84.9 79.0 76 ¢_8

Beryllium (mg/kg) <0.200 0.3 0.3 0.3 0.3 <1.20 < I.20

Cadmimn (mg/kg) 0.2 0.5 0.5 (1.6 0.5 <1.20 < 1.20

C_dcium (mg/kg) 2220 1630 2400 2080 2020 36(X) 2()()()
Chromium (mg/kg) 28.2 36.5 56.2 47.8 44.3 34 23

Cob:dr (mg/kg) 6.1 6.3 7.6 8.9 6.8 7.8 <5.')0

Copper (mg/kg) 12.9 15.3 22 i 3 19.6 65 7.1
Iron (mg/kg) 8820 14900 17800 15400 13900 194(X) 7_20

l.cad (mg/kg) i 8.6 7.1 7.4 8. I <5.70 50 <5.90

Magnesium (mg/kg) 2190 3890 398(I 4080 3190 6500 1500

Manganese (mg/kg) 96.2 109 155 254 196 280 180

Nickel (mg/kg) 27.5 44.1 59.4 58.1 48.6 43 14

Potassium (mg/kg) 770 820 790 990 623 I(X)0 <590

Selenium (mg/kg) <4.70 <4.90 <5.00 <5.00 <4.80 !2 < 12.0
Sodium (mg/kg) 135 334 377 361 370 <6 i 0 <590

Thallium (mg/kg) <2.90 <3.00 <3. !0 <3. i0 <3.00 < i 2.0 < !2.0

Titanium (mg/kg) 343 528 610 42.6 435 360 380

Van_ium (mg/kg) 18.5 27.6 31.5 26.2 25.3 32 17

Zmc (mg/kg) 25.5 39.2 59.2 37.4 39.2 91 17

Ntacs: NA = Nol Analyzed
< = Detection I.ulul

mg/kg = nulligrants per kdogram
l)_lot not validated by JMM



TABLE 12-7

SITE 13 - FORMER OIL REFINERY

RESULTS FOR METALS DE'I'ECVFEDIN SOIl. SAMPLES
(Sheet 7 of 15)

BOR-18 BOR-18 BOR-18 IIOR-19 I;()R-19 B()R-19 B()R-19
07/23/90 07/23/94) 07_3/90 t)7118/94) t)7/18/91) I)7/I8/94) 07/18/90

ParameterReported 7.5-8ft 11.5-12fl 14.5-15fl 0.5-Ift 3.5-4ft 8-8.5ft 11.5-12ft

Aluminum (mg/kg) 12400 10700 14200 4140 4390 1()8(_) I 1200

Antimony (mg/kg) <7.00 <7.20 <7.30 5.8 5.7 48 7.5
Arsenic (mg/kg) < 12.0 < 12.0 <12.0 2.6 <2.80 3.5 <2.90

B_wium (mg/kg) 66 81 94 46.4 26.8 100 85.9

Beryllium (mg/kg) < 1.20 < 1.20 < 1.20 <0.2(_ <(I.200 (_.4 0.3

Cadmium (mg/kg) <1.20 < 1.20 <1.20 0.5 0.2 ().5 (1.4

Calcium (Jng/kg) i 900 2300 3100 22300 1990 1960 22611

Chromium (mg/kg) 50 39 54 34 29.9 41.4 45.9

('ob_dt (mg/kg) <5.90 7. I 9. I 3.5 4.2 4_.4 8. I

Copper (mg/kg) 9.1 8.4 14 I0.7 7 12.I 23.5
Iron (mg/kg) 13600 i 2900 i 8600 6980 7390 1460() 166(X) ,

l.ead (mg/kg) <5.90 <6.00 <6.10 <5.20 <5.80 6.7 <6.(_)

Magnesium (mg/kg) 3400 3500 4900 2040 2460 4140 3()40

Manganese (mg/kg) 120 320 230 101 80.2 192 200

Nickel (mg/kg) 39 48 63 27.1 26.8 56.6 58.6

Potassium (mg/kg) 690 1100 1500 670 830 770 916
Selenium (mg/kg) <12.0 <12.0 15 <4.40 <4.80 <5.00 <5.10

Sodium (mg/kg) <590 <600 <610 467 238 431 612

Thallium (mg/kg) <!2.0 <i2.0 <12.0 <2.70 <3.00 <3.10 <3.10

Titanium (mg/kg) 5 !3 516 655 382 389 485 393

Vanadium (mg/kg) 30 25 33 i 7.9 16.9 30.7 27.9

Zinc (mg/kg) 23 25 35 30.2 20.9 38.7 54.6

Noles: NA = Nol Analyzed
< = Ikleclton Lmul

mg/kg = nulligrams per kdogram
1_ll,_ .o! v,dul.ted h_,'JMM



TABLE 12-7

SITE 13 - FORMER OIL REFINERY

RESULTS FOR METALS DETECTF..D IN SOIL SAMPLES
(Sheet 8 of 15)

BOR-19 BOR-20 BOR-20 IIOR-20 BOR-20 lIOR-20 BOR-20R

07/18/90 07/! 7/90 07/I 7/90 07/17/90 07/I 7/_) 07/I 7/90 07/17/90

I'arameter Reported 14.5-15 fl 2.5-3 ft 5-5.5 ft 7-7.5 ft I 1.5-12 ft 14.5-15 I't 5.5-6 ft

Aluminum (mg/kg) 6290 4130 43(X) 4570 3190 4170 3480

Antimony (mg/kg) 4.5 2.6 3 4.8 3.1 3.7 2.8

Ar_nic (mg/kg) 3.8 <2.50 <2.80 <2.90 <2.90 4.8 <2.90

B,'u'ium (mg/kg) 62.8 23.9 31.9 22. I 15.2 1-79 26.9

Beryllium (mg/kg) <0.200 <0.200 <0.200 <0.200 <0.200 <1).2(}0 <0.2(X)
Cadmium (mg/kg) 0.3 0.3 <0.200 0.2 0.3 0.5 <0.2(X)

('_dcium (mg/kg) 1960 5370 3300 2120 1330 3570 210()

Chromium (mg/kg) 40.1 38.3 29.7 30.3 24.1 23.5 25.8

Cob:all (mg/kg) 7.1 3. I 4. I 3.!/ 4 4.6 3.2

Copper (mg/kg) 9.8 !6 15.7 5.5 5.5 12.4 I 1.6
m ! oIron ( g/k_) !1600 7440 7790 7580 6580 8270 6760

Lead (mg/kg) <6.00 7.6 <5.80 <6.(X) <6.10 8.6 <600

Magnesium (mg/kg) 3010 1610 2230 2150 1980 2230 1940

Manganese (mg/kg) 245 90.7 97.6 84.4 78.5 _._4 77

Nickel (mg/kg) 45.1 20 23.2 23.7 25.5 -_3_) ...3
Potassium (mg/kg) 800 570 700 760 580 970 547

Seleni um (mg/kg) <5.00 <4.30 <4.90 <5.00 <5. i 0 <5. I0 <5.00

Sodium (mg/kg) 380 212 317 531 461 715 359

Thallium (mg/kg) <3.10 <2.70 <3.00 <3. I0 <3.10 <3.20 <3.10

Titanium (mg/kg) 311 462 4 !6 429 244 229 322
Vanadium (mg/kg) 21 18.6 17.3 ! 7. I 14.1 i 5.5 !4.8

Zinc (mg/kg) 34.3 25.3 30.4 22.1 21.5 29.2 24.2

Notes: NA = Not Analyzed

< = |)election I.inut

fng/kg = nulligrams ['_r kilogram

l_t,i not valt&tted by JMM



TABLE 12-7

SITE 13 - FORMER OIL REFINERY

RESULTS FOR METALS DETECTED IN SOIL SAMPLES
(Sheet 9 of 15)

BOR-21 BOR-21 BOR -2 ! II( )R-21 BOR -21 B( )R-22 Bt')R-22

07/19/90 07/! 9/9tt 07/i 9/90 07/! 9/90 07/19/911 117/23/90 07/23/90

Parameter Reported 0.5-1 ft 3-3.5 ft 7.5-8 ft 12-12.5 ft 15-15.5 ft I).5-1 f! 3.5-4 ft

Aluminmn (mg/kg) 47.9 3400 4790 6350 7830 123()(I 572()

Anthnony (mg/kg) <2.10 <2.10 <2.40 <2.40 4.6 <6.9(I <6.40

Arsenic (mg/kg) <2.50 2.7 <2.911 2.9 3.3 < 12.(1 <1I .()
Barium (mg/kg) 26.2 22.2 28 53.6 38. I 2111) 3I

Beryllium (mg/kg) <0.200 <0.200 <0.200 (1.3 <0.200 < 1.20 <I. 10
Cadmium (mg/kg) <0.200 <0.200 <0.2(X) <0.2110 0.3 <1.211 <I. II)

Calcium (mg/kg) 3090 4140 2350 1620 2230 90(_ 36_)I)

Chromium (mg/kg) 52.2 23 32.7 55.7 40.7 28 31

(?ob;dl (mg/kg) 3.7 3.I 2.9 4. I 3.3 6.4 <5.30

Copper (mg/kg) 25.7 9.3 8.9 13.4 i 2.2 1111 5.4 :
Iron (mg/kg) 7920 6030 75(X) 13300 13000 144()0 8(170

l_ead (mg/kg) 8.8 6.8 8.8 6.2 8.3 7.4 <5.30

Magnesium (mg/kg) 2270 2100 2250 2980 3200 39(_J 2400

Manganese (mg/kg) 108 89 91.2 146 132 230 93

Nickel (mg/kg) 28.6 23.5 24.3 39.4 39.7 25 23

Potassium (mg/kg) 660 550 730 910 IO(X) 240() 850

Selenium (mg/kg) <4.40 <4.50 <5.00 <4.90 <5.00 < 12.0 < 1i .0

Sodium (mg/kg) 237 184 202 500 460 <580 <530

Thallium (mg/kg) 2.7 <2.80 <3.10 <3.10 <3. i0 < i2.0 < i 1.0

Titanium (mg/kg) 43 ! 284 441 350 504 879 627
Vanadium (mg/kg) 19.3 13.3 !7.7 23.2 24 32 22

Zinc (mg/kg) 33.2 18.7 26.5 28.5 32 72 17

N,,lcs NA = Not Analyzed
< = I)t-ict'llofl I.lllttl

n_g/kg = imlligrarnxs pet" kilogram
I _lt, J n,,t _,dt,hated by JMM



TABLE 12-7

SITE 13- FORMER OIL REFINERY

RESULTS FOR METALS DETECTED IN SOIL SAMPLES
(Sheet 10 of 15)

BOR-22 BOR-22 !|OR-22 liOR-23 Bt)R-23 BOR-23 BOR-23

07/23/90 07/23/90 07/23/90 07/20/90 07/20/90 07/20/90 07/20/90

Parameter Reported 8-8.5 ft I 1.5-12 ft i 4.5- !5 fl 1-1.5 ft 3.5-4 ft 9-9.5 ft I 1.5-12 ft

Aluminum (mg/kg) 5810 28800 10400 3080 5320 6440 12400

Amimony (mg/kg) <7.70 <10.0 <7.10 2.4 <2.40 2.5 5.8

Arsenic (mg/kg) < 13.0 <i 7.0 < 12.0 <2.5t) 3.1 5.6 4.9

Barium (mg/kg) 29 81 83 24. I 77.7 48. I 63. I

Beryllium (mg/kg) < i .30 <1.70 < 1.20 <0.20_1 <0.200 <1).200 0.3
C_dmium (mg/kg) <1.30 <1.70 < 1.20 0.3 0.5 11.5 0,6

Calcium (mg/kg) 3100 7100 2400 !7211 28800 27411 3820

Chromium (mg/kg) 30 89 47 23.4 35.5 38.5 59.2

Cob_dt (mg/kg) <6.40 15 6.8 3.1 5.1 7.5 I 1

Copper (mg/kg) 13 36 9.5 8.6 18.6 14.2 2!).7

Iron (mg/kg) 8190 37000 14400 61110 9630 !2500 22400
Lead (mg/kg) 22 19 <5.90 <5.10 15.3 <6.10 18.6

Magnesium (mg/kg) 2400 10000 3700 1560 2880 4050 613(I

Manganese (mg/kg) 94 500 230 95.8 213 181) 310

Nickel (mg/kg) 23 9 ! 48 21.3 32 40.4 64.6

Potassium (mg/kg) 910 3700 1600 390 830 I100 21X)O

Selenium (mg/kg) <13.0 26 <12.0 <4.30 <4.90 <5.10 <5.10

Scxlium (mg/kg) <640 3300 i 200 130 477 647 1670
Thallium (mg/kg) <13.0 <17.0 <12.0 <2.70 <3.10 <3.20 <320

Titanium (mg/kg) 580 964 534 256 298 328 420

Vanadium (mg/kg) 22 70 28 14.8 21.2 22. I 36. I

Zinc (mg/kg) 21 94 28 24.1 38.6 45.2 70.2

Nolcs: NA = Ned Analyzed
< = I)elcclion I.mut

mg/kg = nulhgranbs i_er kilt)grain
l?_lta tuft v.luhJted by JMM



TABLE 12-7

SITE 13 - FORMER OIL REFINERY
RESULTS FOR METALS DETECTED IN SOIL SAMPLES

(Sheet 11 of 15)

BOR-23 BOR-24 !1OR-24 !|OR-24 BOR-24 iff)R-24 I|OR-25

07/20/90 07/i 9/90 07/i 9/90 07/24/90 07/i 9/90 07124/90 07/20/90

Parameter Reported 15-15.5 ft I-I.5 ft 3-3.5 ft 7.5-8 ft I 1.5-12 f! 14.5-15 ft (I.5-1 ft

Aluminum (mg/kg) 7550 4910 3780 12300 8100 8820 3470
Antimony (mg/kg) 2.6 <2.10 <2.20 4.4 4 <2.40 <2. l0

Arsenic (mg/kg) <2.90 4.9 3.3 7.1 8.1 3.9 <2.50

Barium (mg/kg) 68 43.7 64.7 I 14 87.6 773_ 10.6

Beryllium (mg/kg) <0.204) <0.204) <0.200 0.4 0.3 0.3 <11.2()(1

Cadmium (mg/kg) 0.4 0.7 <11.2(X) 0.4 0.3 (1.4 <1).200
(?;dcium (mg/kg) 2190 2440 1560 229(I i 720 258(t 2010
Chromium (mg/kg) 46.3 25.9 24.5 45.1 41.6 44.3 29.3

('oh;dl (mg/kg) 7 4.7 3.6 9.5 6.5 6.9 2.8

C_pper (mg/kg) 11.3 23.2 13.3 15.2 15.3 14.1 8.5

Irtm (mg/kg) 14100 8930 7020 194(X) 14104) 143()0 6550
I .cad (mg/kg) <6.10 36.3 <5.50 12.4 7.5 9.8 <5.2(1

Magnesium (mg/kg) 3700 2740 1290 4620 3550 387_) 19041

Manganese (mg/kg) 210 140 150 227 184 169 96.6

Nickel (mg/kg) 47.9 26.2 17.5 60.5 50.4 50.7 22.5
Polassiu|n (mg/kg) II00 760 710 800 590 942 46(1

Selenium (mg/kg) <5.10 <4.50 <4.70 <4.90 <5.(X) <5.10 <4.30

S(xlium (mg/kg) 768 176 143 429 331 275 305

Thallium (mg/kg) <3.20 <2.80 <2.90 <3.10 <3.10 <3.10 <2.711

Titanium (mg/kg) 440 209 250 556 325 479 295

Vanadium (mg/kg) 24.3 16.6 16.2 34 24.6 25.4 16

Zinc (mg/kg) 38 40.6 26.5 37.7 32.4 36.4 2(I.7

Nolcs: NA = No! Analyzed
< = l)¢lecllon [.inu!

mg/kg = nulligrams p,:r kilogram
l)_ata not vahdated by JMM



TABLE 12-7

SITE 13 - FORMFR OIL REFINERY

RESULTS FOR METALS DETECTED IN SOIL SAMPLES

(Sheet 12 of 15)

BOR-25 BOR-25 BOR-25 BOR-25 I|OR-26 1|O1_-26 BOR-26

07/20/90 07/20/90 07/20/90 I)7/2.1)/91) I)7/24/91) 07/24/90 07/24/90

Parameter Reported 3.5-4 ft 7-7.5 ft I 1.5-12 fl 14.5-15 ft I-! .5 ft 2.5-3 ft 6-6.5 ft

Aluminum (mg/kg) 3470 4200 471X) 7861) 4210 4720 4150

Anlimony (mg/kg) <2.10 2.5 <2.41) <2.50 <6.40 <6.711 <7.20

Arsenic (mg/kg) <2.50 3.3 <2.91) 3.6 < 11.0 < 11.0 < 12.0

B_trium (mg/kg) 39.3 24.8 37 65.2 32 4_ <240

Beryllium (mglkg) <0.200 <0.2011 <1).21)1) <0.3/)1) < I. 10 <1.10 <1.211

Cadmium (mg/kg) 0.2 0.3 1).3 <0.31X) < I. 10 4. I < 1.21)

Calcium (mg/kg) 1720 9270 190_) 1941) 1900 291)1) 1_)()1)

Chromium (mg/kg) 29.1 33.1 31.3 39.9 27 46 24

Cobldt (mg/kg) 3.2 3.8 4.2 5.8 <5.30 <5.6/) <6.11)

Copper (mg/kg) 65.4 7. I 13.5 13.3 <5.30 17 8.3 ,

Iron (mg/kg) 6340 7560 8700 1380AI 68915 1571X_ 731_(_

Lead (mg/kg) <5.20 <5.90 8.9 <6.40 <5.30 121) <6.11)

Magnesium (mg/kg) 17 i 0 2180 2480 3760 2100 23(X) 21XX5

Manganese (mg/kg) 102 89.8 1112 109 88 2211 121)

Nickel (mg/kg) 22.6 22.8 28 45.6 22 29 24

Potassium (mg/kg) 480 590 870 1400 630 7911 6315

Selenium (mg/kg) <4.40 <5.00 <5. I0 <5.30 < I 1.0 < t 1.0 < 12.0

Sodium (mg/kg) 456 426 618 1350 <530 <560 <600

Thallium (mg/kg) <2.70 <3.10 <3.20 <3.30 < i 1.0 < 1 i .0 < 12.15

Titanium (mg/kg) 273 451 386 446 360 3IX) 341)

Vanadium (mg/kg) 15.3 18.8 17.7 23.8 16 17 17

Zinc (mg/kg) 46.6 24.6 28.2 37.2 17 59 19

Nt_leS: NA = No4 Analyzed
< = Detection [.rout

mg/kg = nulligrams per kdogram
lklta not vah&_ted by JMM



TABLE 12-7

SITE 13 - FORMER OIL REFINERY

RESULTS FOR METALS DETECTED IN SOIL SAMPI.ES
(Sheet 13 of 15)

BOR-26 BOR-26 BOR-27 !|OR-27 i|()R-27 I|OR-27 BOR-27
07/24/90 07/24190 07/2(1190 07120/90 I17/2.111941 07120/90 07/20190

Parameter Reported 10.5-11 ft 13.5-14 [1 I-i.5 ft 3-3.5 ft 7.5-8 ff 10.5-11 ft 13-13.5 ft

Aluminum (mg/kg) 4310 9520 3810 3770 4230 4090 1401X)

Antimony (mg/kg) <7.20 <7.40 <2. i0 <2.10 <2.40 <2.40 5

Arsenic (mg/kg) < i 2.0 < 12.0 3.7 <2.50 <2.90 <2.90 9.5
Barium (mJk,,) <24.0 66 46.7 31.9 27.8 25.4 61.4

Beryllium (mg/kg) < 1.20 < 1.20 <0.200 <0.20t) <0.200 <0.2(1tl 0.4

Cadmium (mg/kg) <1.20 <1.20 0.4 0.3 0.3 <0.2(111 l

C_dcimn (mg/kg) 1500 2000 260(I <10.0 2410 I_120 5240
Chromium (mg/kg) 24 39 27.9 32.6 34.6 29.3 64.3

CoNdt (mg/kg) <6.00 <6.10 4 3.2 3,9 3.7 12.4

Copper (mg/kg) 6.9 22 25.5 8.8 9 10.9 85.5 ,

lrtm (mg/kg) 7140 16600 6960 6750 7490 7250 25001)

[.cad (mg/kg) <6.00 <6.10 <5.20 <5.20 <6.00 <6.IX) 14.7

Magnesium (mg/kg) 2000 4200 2100 1950 2000 2260 762()

Manganese (mg/kg) 82 i30 92.8 90. I 95.9 88.3 327

Nickel (mg/kg) 22 48 22.5 21 23.9 24 76

Potassium (mg/kg) 630 1600 640 471) 630 750 2400
Seleni um (mg/kg) <12.0 <12.0 <4.40 <4.40 <5. I0 <5.01) <6.80

Sodium (mg/kg) <600 1200 340 314 361 555 2420

Thallium (mg/kg) <12.0 <12.0 <2.70 2.9 <3.10 <3.10 <4.20
Tilanium (mg/kg) 280 470 381 377 380 350 366

Vanadium (mg/kg) !6 27 15.9 !5.7 20 15.5 37.9

Zinc (mg/kg) 18 39 30.2 23.1 25.2 22.9 101

NolcS: NA : Nol Analyz,ed
< : Ikleclton I.inul

mg/kg = nulllgrallLs per kilogram
l)_lht nol _'ahthtted by 3MM



TABLE 12-7

SITE 13 - FORMER OIL REFINERY

RESULTS FOR METALS DETECTED IN SOIL SAMPI.ES
(Sheet 14 of 151

BOR-6 BOR-6 BOR-6 BOR-6 BOR-6 B()R-7 BOR-7

0"/105190 0710519(| 4|7105190 1171115191) 07105190 07105/90 07/05190

Parameter Reported 11.5-1ft 6-6.5 ft 8.5-9 ft i 1.5-12 f! 14.5-15 ft 0.5-I f! 2-2.5 ['t

Aluminum (mg/kg) 3460 3960 9840 I 1100 10200 5040 4060

Antimony (mg/kg) <6.30 <ZOO <7.30 <7.80 <7.30 <6.20 <6.40
Arsenic (mg/kg) < I0.0 < 12.0 < 12.0 <13.0 < 12.0 < 10.0 < I1.11

.... 31 67 44 35Barium (mJk=) 27 42 . 24

Bcryllimn (mg/kg) < 1.011 < 1.20 < 1.211 <1.30 < 1.20 < 1.011 < 1.I11

Cadmium (mg/kg) < 1.00 < !.20 < 1.20 <!.311 < 1.20 < 1.1511 < I. I0
('aicium (mg/kg) 4600 870 1400 171115 22(_1 31X50 190t)

Chromium (mg/kg) 22 22 41 415 42 28 22

('ob;dl (rag&g) <5.30 <5.80 6. I 7.4 7.1 <5.115 <5.30
Copper (,ng/kg) 22 48 34 17 12 13 12 ,

Iron (mg/kg) 5920 7570 144011 18200 14301) 791X) 6780

I.ead (mg/kg) <5.30 <5.80 6. I <6.50 <6.011 <5. I15 <5.30

Magnesium (mg/kg) 1800 1200 24110 4100 3500 21_10 24(_)

Manganese (mg/kg) 75 130 130 220 160 93 85
Nickel (mg/kg) 23 16 38 61 50 23 24

Potassium (mg/kg) <530 620 850 780 780 640 6415
Seleni um (mg/kg) <!0.0 < 12.0 < 12.0 < 13.0 < 12.0 < !0.0 <1 1.0

Sodium (mg/kg) <530 <580 910 <650 <6110 <510 <530

Thallium (mg/kg) <I0.0 < 12.0 < 12,0 < 13.0 < i 2.0 < I0.0 <I 1.0

Tilanium (mg/kg) 290 280 290 480 430 470 3211

Vanadium (mg/kg) i 5 18 32 33 25 215 15

Zinc (mg/kg) 21 47 315 35 30 18 I!)

N,,Ics NA = No! Analyzed
< = l_-I¢¢.'11Oll [.llllll

ing/kg : mllhgran_s i_:r kdogram
IkJtd not v, dlth_ted hv JMM



TABLE 12-7

SITE 13 - FORMER OIL REFINERY

RESULTS FOR METALS DETECI"ED IN SOIL SAMPLES
(Sheet 15 of 15)

BOR-7 BOR-7 ||OR-7 BOR-8 IIOR-8 B()R-8

07/10/90 07/10/90 07/i 0/90 07/! 6/9(| 07/i 6/90 07/i 6/94)

Parameter Reported 3.5-4 ft 9-9.5 ft 14.5-15 ft I- (.5 ft 3.5-4 ft 6.5-7 ft

Aluminum (mg/kg) 4310 i 8800 i 24(X) 3150 37CK) '4130
Anlimony (Ing/kg) <6.90 <7.20 <7.30 <6.40 <6.40 <7.30

Arsenic (mg/kg) < !2.0 <12.0 < i 2.0 < ] 1.0 <l 1.0 < 12.0

Barium (mg/kg) 57 ! 10 76 <21.0 <21.0 <24.()
Beryllium (mg/kg) <1.20 <1.20 < 1.20 < i. 10 < i. 10 < 1.20

Cadmium (m g/kg) < 1.20 <1.20 <I. 20 < i. I0 < I. I0 < 1.20

C_dcium (mg/kg) 1200 2100 2 i(X) 2400 2100 18(X)

Chromium (mg/kg) 23 72 40 2(1 26 23

Cob_d! (mg/kg) <5.70 7.2 <6. I0 <5.30 <5.30 <6. I ()

Copper (mg/kg) 7.4 26 2() 15 9. I 6.7 ,

Iron (mg/kg) 7760 22100 14(XX) 5810 6330 719()
lazad (mg/kg) <5.70 9.6 6.5 <5.30 <5.30 <6.10

Magnesium (mg/kg) 1500 3600 3000 18(10 1800 230()

Manganese (mg/kg) 76 190 150 69 79 88

Nickel (mg/kg) i 6 61 45 20 19 24

Potassium (mg/kg) 790 2300 I i(X) <530 <530 720

Selenium (mg/kg) <12.0 < i2.0 < 12.0 <11.0 < 1i .0 <12.0

Sodium (mg/kg) <570 990 <610 <530 <530 <610
Thallium (mg/kg) <12.0 < 12.0 < 12.0 < 11.0 < ! 1.0 <12.0

Titanium (mg/kg) 290 653 590 300 410 360

Vanadium (mg/kg) i 8 46 27 14 17 i 7

Zinc (mg/kg) 16 42 38 18 16 17

Notes: NA = Noi Analyzed
< = I.)¢leCllOn [.Inul

Ing/kg = inllliglanls pet" klh',gram
Ik_ta not valu_lted by JMM



TABLE 12-8

SITE 13 - FORMER OIL REFINERY

RESULTS FOR GENERAl. CHEMICAl. CHARACTERISTICS IN SOIl. SAMPI,ES

(Sheet I of 5)

BOR-10 BOR-I I i|OR-12 BOR-13 BOR-14 B()R-14 BOR-14

07/12/90 07/I 8/90 07118/90 07103190 05/23190 I)5123191) 05/23190

Parameter Reported 1-1.5 fl 4-4.5 ft 8-8.5 ft 1-1.5 ft 0.5-1 ft !-1.5 ft 4.5-5 ft

Miscellaneous Measurements

Ash (%) 99.3 99.3 99.3 95.9 NA 96.25 77.06

Chloride (mg/kg) 6.5 5.5 69.9 18.5 NA < I. I0 < I. 30

Nitrate (as Nitrogen) (mg/kg) <0.160 0.18 0.14 <0.1(30 NA < I. 10 < 1.30

Sulfate (mg/kg) 8.2 10.9 48.4 5 NA 1.5 4.3

Total Kjeldahl Nitrogen (mg/kg) 72.8 146 162 78.4 NA 350 250

Total Phosphorus (mg/kg) 180 232 472 148 NA NA NA

Total Organic Carbon

Total Organic Carbon (mg/kg) 316 416 416 434 130 NA 3000

BOR- ! 0 BOR- 1 ! BOR- 12 BO R- ! 3 I| O R- ! 4 B()R- 14 I_( )R- 14

07/12/90 07/! 8/90 07118/91) 07/03/91) 05/23/90 05/23D0 05/23/90

4-4.5 fl 3.5-4 ft 4-4.5 ft 2.5-3 ft 0-0.5 ft 4-4.5 ft 8.5-9 ft

Characteristic Measurements

pti (Units) 9.9 9.1 10 8.8 9 9 7.5

Nolcs: NA = Nol Analyzed
< = Delection Linul

mglkg = milligrams per kilogram
D_ta not validated by JMM



TABLE 12-8

SITE 13 - FORMER OIL RIb'FINERY

RESULTS FOR GENERAL CHEMICAl. CHARACTERISTICS IN SOIL SAMPLES
(Sheet 2 of 5)

BOR- 14 BOR- 14 BOR- 15 BOR- 16 I|OR- i 7 I1() R- 18 BOR- ! 9

05/23/90 05/23/90 07/! 8/9t) 07/23/90 07/I 7/90 07/23/90 07/i 8/90

Parameter Reported 9-9.5 ft 14.5-15 ft 4-4.5 ft 3.5-4 ft 5-5.5 ft 2.5-3 ft 4-4.5 ft

Miscellaneous Measurements

Ash (%) 80.44 <83 98.8 98.2 98.9 98.5 993

Chloride (mg/kg) 4.4 8.1 185 ! 7.5 3.8 I1.3 16.4

Nitrate (as Niuogen) (mg/kg) <1.20 <1.20 3.42 <0. i 20 <0.100 f). 12 0.38

Sulfate (mg/kg) 6.6 6.7 28.2 45.2 55. I 5 54.9

"ik_tal Kjeltl,ahl Nitrogen (mg/kg) 160 120 174 465 297 202 91)

Total Phosphorus (mg/kg) NA NA 736 13(X) 340 1030 571

"total Organic Carl)on

Total Organic Carbon (mg/kg) 580 !20 1140 4150 3530 601 416 ,

BOR-14 IIOR-15 IIOR-16 BOR-17 BOR-18 BOR-19 B()R-20

05/23/90 07/I 8/9t) 07/23190 07/I 7/91) I)7/2.3190 I)7/1819t) I)7117191)

14-14.5 ft 2.5-3 ft 2.5-3 ft 4-4.5 ft 4-4.5 ft 3.5-4 ft 5-5.5 ft

Characteristic Measurements

plt (Units) 7.5 8.7 6.2 8.2 7 9.3 9.4

Notes: NA = Not Analyzzd
< = l)eleclion Linm

mg/kg = nulligrants per kilogram
Daul not validated by JMM



"FABLE 12-8

SITE 13 - FORMER OIL REFINERY

RESULTS FOR GENERAl. CHEMICAL CHARACVFERISTICS IN SOIL SAMPI.ES

{Sheet 3 of 5)

BOR-20 BOR-21 BOR-22 B()R-23 BOR-24 B()R-25 BOR-26

07117/90 07/! 9190 07_23_90 07/23/90 07/! 9/90 07/20/90 07/2.4/90

Parameter Reported 4.5-5 ft 4-4.5 ft 4-4.5 ft 4-4.5 ft 4-4.5 ft 4-4.5 ft 4-4.5 ft

Miscellaneous Measurements

Ash (%) 99.2 99.2 98.4 98.7 98.8 99.3 99.3

Chloride (mg/kg) 4.6 6.6 16.6 14.4 5.8 5.8 4.5

Nitrate (as Nitrogen) (mg/kg) 0.37 1.32 0.98 0.23 1.79 0.15 <0.110

Sulfate (mg/kg) i 5.7 30.2 17. ! 31.9 13.9 6.4 4.4

Total Kjeidahl Nitrogen (mg/kg) 146 101 84 21)7 207 78 72.8

"ik_tal Phosphorus (mg/kg) 232 232 489 436 679 241 462

Total Organic Carbon

"lk)tal Organic Carbon (mg/kg) 156 364 273 8 i 9 4 i6 109 271 ,

iiOR-20R BOR-21 BOR-22 BOR-23 B()R-24 B(IR-25 B()R.26

07/I 7/90 07/I 9/90 07/23/90 07/20/90 07/19/90 07/20/90 07/24/90

5.5-6 ft 3-3.5 ft 3.5-4 ft 3.5-4 ft 3-3.5 ft 3.5-4 ft 2.5-3 ft

Characteristic Measurements

pti (Units) 9.6 9.8 9.6 9.3 8.6 9.4 6.4

Notes: NA = NotAnalyzed
< = DetectionLinut

mg/kg= nulligramsi_e_kilogram
I)_zlaao! rahdated byJMM



TABLE 12-8

SITE 13 - FORMER OIL REFINERY

RESULTS FOR GENERAl. CHEMICAL CHARACTERISTICS IN SOil. SAMPLES

(Sheet 4 of 5)

BOR-27 BOR-6 BOR-7 BOR-8 BOR-8 lIOR-9 MWOR-I

07/20/90 07/05/90 07/05/90 07/i 6/90 I)7/16/90 07/23/90 05/23/90

Parameter Reported 4-4.5 ft 2-2.5 ft 6-6.5 ft 2.5-3 ft 3-3.5 ft 4-4.5 ft 0.5-I ft

Miscellaneous Measurements

Ash (%) 99A 95.24 81.89 99.3 99.3 94.4 N A

Chloride (mg/kg) 5.7 5.6 15.6 5.2 6.2 20.9 NA

Nilrale (as Nitrogen) (mg/kg) 0.18 I. i 2 0.36 <0.160 <0.161) <0.120 NA

Sullate (mg/kg) 10.5 <5.20 35.9 <5.20 <5.3{) 123 NA

Total Kjel "dahl Nitrogen (mg/kg) 95 78.4 218 i 5 i 151 i270 NA

Total Phosphorus (mg/kg) 555 301 467 455 143 2(X)0 N A

Total Organic Carbon

Total Organic Carbon (mg/kg) 218 364 505 263 631 16800 130

BOR-27 BOR-6 BOR-7 BOR-8 BOR-9 MWI)R-! MWOR-2

07/20/90 07105190 07105190 07116190 t)7/2319t) I)7/16/911 07117190

3-3.5 ft ! !.5-12 ft 2-2.5 ft 3.5-4 ft 2.5-3 ft 3-3.5 ft 4-4.5 ft

Characteristic Measurements

pH (Units) 9.2 7.4 9.5 9.9 8.7 8.9 9.2

Notes: NA = Not Analyzed
< = DetectionLimit

mg/kg= milligramsper k|logram
I)lmlanotvah&JtedbyJMM



TABLE 12-8

SITE 13 - FORMER OIL REFINERY

RESULTS FOR GENERAL CHEMICAL CHARACTERISTICS IN SOIl. SAMPLES

(Sheet 5 of 5)

MWOR-I MWOR-1 MWOR-2 MWOR-3 MWOR-4 MWOR-5

07/16/90 07/I 6/90 07/I 6/90 07/I 7/90 07/I 9/90 07/19/90

Parameter Reported 4-4.5 ft 14.5-15 ft 5-5.5 ft 5-5.5 ft 4-4.5 ft 1.5-2 ft

Miscellaneous Measurements

Ash (%) 99 NA 99.2 98.7 99 98.3

Chloride (mg/kg) 8.5 NA 3.9 51.2 6 4 I

Nitrate (,as Nitrogen) (mg/kg) <0. ! 80 NA 0.21 <0.1 (X) 1.26 ¢1.2I

Sulfate (mg/kg) 13.8 NA 10.9 30.8 6.5 1040

Total Kjcldahl Nitrogen (mg/kg) 129 NA 95 174 168 2()2

Total Phosphorus (mg/kg) 340 NA 372 480 785 538

Total Organic Carhon

Total Organic C.arlxm (mg/kg) 316 120 416 364 727 1820

MWOR-3 MWOR-3 MWOR-4 MWOR-5

07/17/90 07/I 7/90 07/I 9/90 07/I 9/91)

4-4.5 ft 5-5.5 ft 3-3.5 fl 8.5-9 fl

Characteristic Measurements

ptl (Units) 8.9 9.6 7.7 9.2

Noles: NA = Nol Analyzed
< = l)eleclion Linul

mg/kg = nulligrams per kilogram
lklta not validated by JMM



TABLE 12-9

SITE 13 - FORMER OIL REFINERY

RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER SAMPLES

220 MW-I MWOR-I MWOR-3 MWOR-4

08/28/90 10/! 5190 08/24/9{) 08/27/9{) 08/27/90

Parameter Reported 0-0 ft 0-0 ft 0-0 fl 0-0 ft 0-0 ft

Methylene Chloride (ug/L) 5 <25.0 10 17 5

Benzene (ug/L) <5.00 400 <5.00 <5.00 <5.00

Ethylbenzene (ug/L) <5.00 34 <5.{)0 <5.{10 <5.00
Xylenes (total) (ug/l.) <5.00 32 <5.0t) <5.00 <5.01)

Noles: 200-series numbers as well or boring nan_e lndicales a travel blank
NA = N_ Analyzed

< = I)eleclion Lintil

ug/L = mlcroglan_ per liter
Data not validated by JMM



TABLE 12-10

SITE 13 - FORMER OIL REFINERY

RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS, TOTAL RECOVERABLE PETROLEUM

HYDROCARBONS, AND PESTICIDE COMPOUNDS DETECTED IN GROUNDWATER SAMPLES

MW-I MWOR- I MWOR-2

10/15/90 08/24190 08/27/90

ParameterReported 0-0ft 0-0ft 0-0ft

Semivolatile Compounds

Naphthalene (ug/L) 23 NA N A

2-Methylnaphthalene (ug/L.) 16 NA NA

bis(2-Ethyihexyl)phthalate (ug/L) 11 NA NA

Hydrocarbon Compounds

TRPH (rag/L) 21 NA 0.08

Pesticide Compounds

4,4'-DDT (ug/L) 0.025 0.08 NA

Notes: NA = Net Anal?zed
< = D,.J__,__-,onLimit

ul0L= microllr,mmtpes liter
Data not mlidme.dbyJMM



TABLE 12-11

SITE 13 - FORMER OIL REFINERY

RESULTS FOR METALS DETECTED IN GROUNDWATER SAMPLES

MW-I MWOR-I MWOR-2 MWOR-3 MWOR-4 MWOR-5
10115/90 08/24190 08/27/90 08/27/90 08/3.719(I 08128190

Parameter Reported 0-0 ft 0-0 ft 0-0 ft 0-0 ft 0-0 ft 0.0 ft

Aluminum (mg/L) 50 46 184 386 244 223

Arsenic (mg/L) <0.200 <0.200 0.077 <0.050 <0.050 <0.050
Barium (mg/L) 0.66 0.37 0.88 1.9 1.7 i.3

Beryllium (mg/L) <0.005 <0.005 0.0054 0.0084 0.0055 0.0056

Calcium (mg/L) 82 359 83 ! 13 61 23

Chromium (rag/L) 0.15 0.13 0.6 1.1 0.72 0.65

Cobalt (mg/L) <0.050 <0.050 0.14 0.25 0.17 0.13

Copper (rag/L) 0.051 0.042 0.26 0.32 0.19 0.25

Iron (rag/L) 92 59 266 465 300 296
Lead (mg/L) <0.050 <0.050 0. i 8 0.054 <0.050 0.055

Magnesium (rag/L) 81 98 94 128 80 81

Manganese (rag/L) 2.7 12 3.4 I 1 4.8 5.4

Nickel (mg/L) 0.19 0.19 0.71 1.7 0.92 0.8

Potassium (rag/L) 25 14 34 43 16 35

Selenium (mg/L) <0.100 <0.200 0.097 0.18 0.12 0.12

Sodium (mg/L) 506 390 353 172 47 97
Titanium (rag/L) 1.3 1.4 4.7 7.3 5.6 5.4

Vanadium (rag/L) 0.13 0.11 0.55 0.76 0.55 0.5 i

Zinc (mg/L) 0.18 0.12 0.68 0.86 0.56 0.63

Notes: NA = Not Analyzed
< = I.)¢teciio_ Limit

nlg/l. = milligrams per liter
O_llil lloi validated by JMM



TABLE 12-12

SITE 13 - FORMER OIL REFINERY

RESULTS FOR GENERAL CHEMICAL CHARACTERISTICS IN GROUNDWATER SAMPLES

MW-I MWOR-I MWOR-2 MWOR-3 MWOR-4 MWOR-5

10/15/90 08/24/90 08/27/90 08/27/90 08/27/90 08/28/90

ParameterReported 0-0ft 0-0ft 0-0ft 0-0ft 0-0ft 0-0ft

Miscellaneous Measurements

Total Dissolved Solids (rag/L) 1820 3160 1380 880 620 780

Total Organic Carbon

Total Organic Carbon (mg/L) 67.6 21.3 23.2 15. i 7.5 10

Characteristic Measurements

Dissolved Oxygen (mg/L) 1.6 5.2 3.4 6.2 3.6 4.6

pH (Units) 7 6.8 7.8 7.4 6.7 7.2
Specific Conduclance (umhos/cm) 2580 4020 2320 1410 470 540

Notes: NA= NotAnalyzed
<: D,____,_'___',oaLimit

umhon_ =milligramsperlira
=micmmhmperc_mime_r

Dau motmli_k_dbyJMM
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5.5-6 8-8.5 11-11.5 14-14.5 (IJ_._9) Depth (ft) 2.5-3 4-4.5 8.5-9 13.5-14 ---_ Fence

170 Methylene Chloride 21 19 22 11 BOR-6 Methylene Chloride 31 12 14 14 Sanitary Sewer Line
Acetone 6 8 7 29 BOR-7 Acetone _ 8 6 9 "'"" ""

• i I_ I' _-_ .........-.StormSewerLine

BOR-a MWOR-1 _ ______.__ -_ Railroad

44.5 7-7.5 11-11.5 14-14.5 Depth(if) 7-7.5 11.5-12 14.5-15 BOR-14
6-6.5 8-8.5 13-13.5 O Manhole

Methylene Chloride 15 15 11 8 I
Acetone 23 14 21 32 Methylene Chloride 14 14 11 I MethyleneChloride 18 13 14 _] Catch BasinAcetone 16 7 13 I

MWOR-1

I, BOR-15
397 6.5-7 11-11.5 14-14.5 BOR-16

BOR-14 (Pg/kg) Depth Ift) 2-2.5 6.5-7 11-11.5 14-14.5
I Methylene Chloride 40 31 26
I Acetone 26 3g 28 MethyleneChloride 12 16 11 14BOR-9

O D.-.,_ Acetone <10.0 18 <12.0 <12.0

2-2.5 6.5-7 11-11.5 14-14.5 BOR-8 .,, .... .c )lh'_" i_'--'J IMethylene Chloride 14 2800 2000 3300 MW-1 i BOR-16
I BOR-9

169 _ 3OR-15 BOR.18

BOR-10 BOR-10 MWOR-3 (pg/kg) Depth(if) 3.54 7-7.5 11-11.5 14-14.53.5-4 7-7.5 11-11.5 14-14.5

2.5-3 7-7.5 10-10.5 11.5-12 MethyleneChloride 16 16 11 15
MethyleneChloride 10 11 19 10 Acetone 25 <13.0 <12.0 12
Acetone 18 38 71 18 MethyleneChloride 5 14 15 13 i

Carbon Disulfide <5.00 <6.00 14 <6.00 Acetone 7 28 24 42

I BOR-13 BOR-181 NOTES:

I 2-2.5 8.5-7 11-11.5 14-14.5 Boringendmonitoringwell locationswere obtainedfroma
MWOR-2

2.5-3 7-7.5 10-10.5 12-12.5 base map providedbyCanonieEnvironmental,Ire. The individual
MethyleneChloride 15 17 27 29 BOR-13 locationswere digitizedontoa base map CADfileprovidedby

Methylene Chloride 6 23 22 21 Acetone <10.0 17 25 <12.0 NAS Alameda.
Acetone 6 16 16 26 BOR-17

I ! 7-7.5 11.5-12 All data shownonfiguresis from the Canonieinvastigagon
CarbonDisulfide <5.00 <6.00 <6.00 2 I _ __ X and reflects detectionsonly. At present,data hasnotbeen

L I MWOR-2 _ ! Methylene Chloride 20 15 _ _ independentlyvalidated,and laboratoryqualifers ate not shown.

I BOR-11 t
ffl_ 2.5-3 6.5-7 11-11.5 14-14.5 i BOR-19 Acetone 50 70

i

.......... _._._-_,...¢_.deneChloride 10 31 49 17 I , _ i
Acetone 18 10 43 9 I t I _2 MWOR-4

, Carbon Disulfide <5.00 <6.00 3 <6.00 BOR-23 : 2.5-3 6.5-7 10-10.5 14-14.5

,....----- BOR-19 I 3-3.5 8.5-9 1%11.5 14.5-15

i BOR-12 2.5-3 7-7.5 14-14.5 MethyleneChloride 7 34 11 18pg/ka_ Depth ltt) 3.5-4 8.5-9 11-11.5 14-14.5 MethyleneChloride 7 7 22 12 Acetone 22 48 30 21

MethyleneChloride 12 25 8 Acetone 11 45 85 17
m Methylene Chloride 10 45 160 63 Acetone 29 79 45 CarbonDisulfide <5.00 <6.00 11 <6.00

I Acetone 17 37 110 38

Carbon Disulfide <5.00 <6.00 13 <6.00 BOR-_ MWOR_._ BOR-24

i

2.5-3 7-7.5 14-14.5 2.5-3 7-7.5 11-11.5 14-14.5

;' I . Acetone 53 35 19 BOR-23 _ _ Acetone 8 33 36 11
BOR-20

l}_k?l De_th (ft_ 3-3.5 8-6.5 10-10.5 11.5-12 BOR-22 MWOR-5
2.5-3 7.5-8 11-11.5 14-14.5 (ft) 7-7.5 10-10.5 12.5-13 14.5-15

•----.._ MethyleneChloride 8 19 20 15
Acetone 13 12 15 13 MethyleneChloride 19 14 28 15 MelhyleneChloride 10 10 13 13

"'--" Acetone 18 21 11 27 _11

----------. Carbon Disulfide <5.00 <6.00 <6.00 2 , II iJ Ii I _ , _ _ BOR-27

/

I _ BOR-26 _ 2.5-3 7-7.5 10-10.5 12.5-13 -=
I

I I I (p_/kg)Oeplh(11) 5.5-8 10-10.5 13-13.5

• Methylene Chloride 10 13 15 32 0 80 160__ Acetone 16 21 32 140 i
'_ - - MethyleneChloride 5 6 5 -- _ CarbonDisulfide <5.00 <6.00 <6.00 4

,-_ Acetone 11 27 19 SCALE IN FEE'T
AVENUE M BOR-25 I

BOR-25

ff1_ 2.5-3 6.5-7 11-11.5 14-14.5 NAVAL AIR STATION ALAMEDAt BOR-26 BOR-27
- I ALAMEDA, CALIFORNIA

\' Methylene Ch_or_e 14 8 9 14 ¢ SITE 13 FORMEROILREFINERY,' Acetone 63 38 15 24

, SELECTEDVOLATILEORGANIC
COMPOUNDSINSOIL

: FIGURE 12-6A-27



i t_ _ LEGEND

BOR-6 • CanonieSoilBoringLocation
170 5.5-6 8-8.5 11-11.5 14-t4.5 BORF7

BOR-6 2.5-34-4.58.5-9 13.5-14 _ CanonieMonitoringWell Location
Toluene 8 18 54 13 BOR-7 -

Toluene 260 9 _ 14 36 _ Fence

MWOR-1 _,o,.--SanitarySewerLine

' ,,__ _ -Jc_-"StormSewerLine

2.5-3 7-7.5 11.5-12 14.5-15 I )R-15 ,,..,,,.-"
I 2-2.5 6.5-7 11-11.5 14-14.5

...... _ _ j Railroad2-Butanone <27.0 <11.0 <12.0 4 j

BOR-8 Toluene 450 13 10 12 ! MWOR-1 I 2-Butanone <1300 <12.0 5 4 C) Manhole
(ft) 4-4.5 7-7.5 11-11.5 14-14.5 Benzene <630 <6.00 2 <6.00

ii Toluene 1600 13 14 5 _ Catch Basin
2-Butanone <11.0 <12.0 3 3 397 Ethylbenzene <630 <6.00 10 <6.00
Toluene 25 1 4 7 BOR-14 Xylenes(total) <630 <6.00 27 <6.00

t • _ BOR-16
' 2-2.5 6.5-7 11-11.5 14-14.5

2-2.5 6.5-7 11-11.5 14-14.5 BOR-8 • _ Toluene 57 15 27 12
MW-1 I BOR-16

Benzene <6.00 1000 960 <790 I BOR-9
Toluene 17 1300 <750 980 I -= 3OR-15
Ethylbenzene <6.00 <720 1800 <790 BOR-10 MWOR-3 BOR-18
Xylenes(total) <6.00 <720 4100 <790 2.5-3 7-7.5 10-10.5 11.5-12 3.5-4 7-7.5 11-11.5 14-14.5

i

2-Butanone <10.0 5 <12.0 <12.0 / Toluene 62 36 26 38
BOR-10 Toluene 46 32 8 12 MWOR-3

(if) 3.5-4 7-7.5 11-11.5 14--14.5

2-Butanone 2 3 20 2 BOR-13 BOR-18 J NOTES:
Toluene 4 16 110 3 (ft) 2-2.5 6.5-7 11-11.5 14-14.5 Boringandmonitoringwell locationswere obtainedfroma

BOR-17 base map providedby CanonieEnvironmental,Inc. The individual
Toluene 21 26 37 29 BOR-13 2.5-3 7-7.5 10-10.5 11.5-12 Iocationswere digitizedontoa base map CAD fileprovidadby

NAS Alameda.
MWOR-2 I 2-Butanone <22.0 7 <5900 12

7-7.5 10-10.5 12-12.5 I Benzene <11.0 <6.00 <2900 10 All data stlown on figuresis fromthe Canonic investigation
I MWOR-2 1 I Toluene 320 15 <2900 13 and reflectsdetectionsonly. At present, datahas notbeen

2-Butanone <13.0 <12.0 4 I !
I Ethytbenzene <11.0 <6.00 1400 5 indepenoentlyvalidated,and laboratoryqualifersare not shown.

Toluene 8 5 2 I BOR-19

BOR-11 -- -- ..... ¢ BOR-23 MWOR,,4,'-_;_:1_-"-_ ....... 3-3.58.5-911-11514.5-15
2.5-3 6.5-7 11-11.5 14-14.5 I Q 2.5-3 10-10.5

I /
I /

2-Butanone 3 <12.0 10 <12.0 1,2-Dichtoroethene(total) <5.00 <6.00 5 <6.00 Toluene 43 2
2-Butanons <11.0 4 26 <12.0

i Toluene 38 4 100 10 I.... , ! Toluene 41 12 130 10
!

BOR-12 BOR-19
I (pg/kg) Oeoth_ft_ 3.5-4 8.5-9 i1-11.5 14-14.5, , Depth(ft) 7-7.5 11-11.5 14-14.5

! 2-Butanone <10.0 5 21 <12.0 2-Butanone 10 <1500 <12.0 BOR-24

Benzene <6.00 360 <6.00 7-7.5 11-11.5 14-14.5

Toluene 16 13 230 9 i

!l ,_ Toluene 40 290 6

BOR-20 BOR-20 _ Ethylbenzene <6.00 1500 <6.00 )R-22
¢ BOR-23 _ BOR-24 Toluene 2 2 3

3-3.5 6-6.5 10-10.5 11 5-12 ; _ BORo21 _]
." / BOR-27

2-Butanone 2 <12.0 <12.0 <12.0 _ _ 2.5-3 7-7.5 14-14.5 MWOR-5 2.5-3 7-7.5 10-10.5 12.5-13
2-Hexanone <10.0 <12.0 2 <12.0 , I 7-7,5 12.5-13

Toluene 15 4 2 2 I _ 2-Butanone <11.0 2 <12.0 2-Butanone <11.0 <12.0 <12.0 15
, Toluene 18 1 2 11 2 Toluene 95 8 5 74

Ethylbenzene <5.00 <6.00 5I j L_m

' I
J _ MWOR-5 0 80 160

i

I BOR-22 BOR-26 I i
I I 2.5-3 7.5-8 11-11.5 I,_-14.5 5,5-6 13-13.5

SCALE IN FEET
- __ Toluene 17 21 140 6 2-Butanone 3 6

Toluene 4 9 NAVALAIRSTATIONALAMEDAAVENUE M
BOR-25 ALAMEDA,CALIFORNIA

2.5-3 6.5-7 !1-11.5 14-14.5 BOR-25 ; BOR-26 BOR-27 SITE 13- FORMER OIL REFINERY
\ I BTEX AND OTHER SELECTED VOLATILE

2-Butanone <11.0 4 5 <12.0 ......... E:

I Toluene 34 17 20 11 ORGANIC COMPOUNDS IN SOIL

_i! 1"2_ FIGURE12-7



BOR-8 BOR-7
0.5-1 2.5.3 4-4.5 8,5.9

LEGEND
Phenanthmne 260 NaDhthalene <340 49 59 <400

/ i/_//_ Anthracene 75 Pentachloropheno16402701000170 • Canonie Soil Boring Location

i Fluomnthene 800 Phenanthrane <340 94 <380 <400 _ Canonie Monitoring Well Location
170 Pyrene 1900 FIuorant,hene <340 170 <380 <400

Benzo(a)anthracene 390 BOR-6 Pyrene <340 160 <380 <400 _ Fence

Chrysene 480 • Benzo(a)anthracene<340 84 <380 <400 _- SanitarySewer Line
Benzo(b)fluoranthene 1100 Chrysene <340 130 <380 <400 ----'-"
Benzo(k)lluomnthene 410 Benzo(b)lluoranthene <340 95 <380 <400 BOR-15 Storm Sewer Line

MWOR-2 Benzo(a)pyrene 190 Benzo(k)lluomnthene <340 110 <380 <400 0,5-1 2-2.5 6.5-711-113
(Fj/kg) Depth(tt) 12-12.5 Indeno(1.2,3-cd)pymne 690 Benzo(a)pyrerm <340 120 <380 <400 -_ Railroad

" _ - --_ ! Indeno(1,2.3-cd)pyrene<340 90 <380 <400 Naphthalene <670 79 65 58 (_ ManholeBenzo(g,h,i)perylene 1400 _" I Benzo(g,h,i)perylane <340 100 <380 <400 2-MethylnephthaJene <670 <670 <390 50Phenanthrene 220 \ I

Anthracene 61 C_. _ MWOR-1 Phenarithrene <670 68 <390 53 _ Catch Basin
,_ Fluoranthene 520 , _'__1_ Fluoranthene 85 80 <390 <420

Pyrene 810 ! ' Pyrene <670 120 <390 <420 -
Benzo(a)anthracene 230 397 Benzo(a)anthracene 110 <670 54 <420
Chl'ysene 310 BOR-14

168 Benzo(b)fluoranthene 330 rI • /7 0j 80 1601

Benzo(k)tluoranthene 510 1_ L3,._ BOR-17 BOR-17R

.J/I Benz°(a)pymne<>u.iii H /Benzo(g,h,i)peryleneIndeno(1,2.3-cd)pyrene,_ 350280520II BOR-8 MW-1e I'111 BOR-9Naphthalene 5300 :_-15 (pg/kg)2-Methylnaphthalene <1800230NaphthaleneDepth(ft)2.5.37-7.510-10.511.5-12<1800 360 41008300<40021010.5-113100800 NOTES: SCALE IN FEETI BOR-9 2-Methylnaphthalene 13000 Ftuorene <1800 41 310 <400 230 Boringand monitoringwell locationswere obtainedtramBOR- 10 t I Phenantnt'ene 250 <400 450 55 360 a base mapprovidedbyCanonieEnvironmental,In•.
I Phenanthrene 1800 The iodNiduallocationswere digitizedontoa base mapBOR-11 • I Pyrene <1800 66 <780 <400 <380
I Chrysene <1800 120 <780 <400 <380 CAD tile providedbyNAS Alameda.Depth(ft_ 0.5.1 2.5-3 6,5-711-11.5 14-14.5 I

f

Naphthalene <680 78 43 140 74 BOR-19 MWOR-3 All datashownonfiguresis tram the Canonie inves|igation

Acenaphthene <680 <340 <390 410 <400 (p_kg) Depth(it) 0.5-1 2.5-3 7-7.511-11,514-14.5 I BOR-24 and reflectsdetectionsonly. Atpresent, data has nolbeenFluorene <680 <340 <390 150 <400 1-1.5 2.5-3 7-7.511-11.514-14.5 independentlyvalidated,and laboratoryqualiters are not shown

Phenanthrene <680 37 <390 290 65 Naphthalene <6900 51 42 5400 50
Anthracene <680 <340 <390 100 49 2-Methylnapnthalene <6900 <350 <410 17000 <390 i NaphthaJene <350 38 41 41 47
Ruoranthene 98 <340 <390 380 97 Fluomne <6900 <350 <410 790 <390 _ Fluoranthene 42 <360 <390 <390 <400
Pyrene <680 50 54 690 150 Phenanthrene <6900 63 <410 760 <390 ! 3C_R-17 Pyrene 46 <380 <390 <390 <400
Benzo(a)anthlacene <680 52 53 210 120 Chrysene 2300 46 <410 <3900 <390 _ I ,¢
Chrysene 180 40 <390 220 110 i _t

enzo(b)ituoranthene <680 <340 <390 440 <400 ! MWOR-2 _ __ BOR-21 MWOR-5

.,enzo(k)fluoranthene<680 <340 <390 150 <400 t I ¢m/ Depth(It) 0.5-1 2.5.3 7-7.5 11.5-12 Depthltt ) 1-1.5 7-7.5 10-10.5 12.5.13 14.5-15
Benzo(a)pymns <680 <340 <390 400 <400 BOR-11 I

Benzo(g,h,i)perylene <680 <340 <390 290 <400 _" - Naphthalene <350 48 43 42 Naphthl_.lene 38 53 45 48 44
......... _" - B_::_,42. _. _ I Phenan_hmne <350 370 <390 <400 <400

I I ....... Phenanthmne 190 <350 <400 <400 Anthracene <350 85 <390 <400 <400
b..... I c; _] Anthracene 40 <350 <400 <400 Fluoranthene <350 630 <390 <400 <400

..... BOR-12 I i Fluoranthene 440 <350 <400 <400; ....... Pyrene <350 670 56 <400 <400
0.5-1 3.5-4 8,5-9 11-11.5 14-14.5 MWOR-4 Pyrene 380 <350 <400 <400 Benzo(a)antrtracene <350 310 <390 <400 <400

i Naphthalene <680 39 72 <1200 <400 (pg/kg) Depth(ft) 1.5.2 2.5-3 10-10.5 14-14.5 Benzo(a)antitracene 170 <350 <400 <400 Chrysene <350 340 <390 <400 <400Chrysene 230 <350 <400 <400 Benzo(b)ituoranthene <350 380 <390 <400 <400

i Phenantlltene 140 <350 42 200 52 Benzo(a)pyrene 63 <350 <400 <400 (t Benzo(k)fluoranthene <350 140 <390 <400 <400Anthracene <680 <350 <400 <1200 40 Naphthalene 40 36 47 43 BC)R.
Fluorarthene <680 <350 <400 350 83 Phenanthrene <350 51 <390 <400 Benzo(_)pyrene <350 260 <390 <400 <400

I Pyrane 76 <350 60 880 100 Fluoranthene <350 44 <390 <400 lndeno(1,2,3-cd)pyrene <350 210 <390 <400 <400
i ................ 100 Pyrene <350 47 <390 <400 Benzo(g.h,i)perylene <350 210 <390 <400 <400/ i=lenzo(a)amrtracene <oou <oou ou =:iv ^_^ ^^ ,£) _ m m m m mmm__¢,.', _,,_n ,'_ tP,n Chrysene <aou 45 <390 <4w r ;dE3=_-_ _'_,# CNysene 180 ............ _
," S_',zo<b>|_thene<680<350<400450 <4oo I ; i "--7'=_'_ '==" ,-,,-,;,_,l / L _ I_ _ _ "
' BerlZO(k)lluoranlhene <680 <350 <400 170 <400 j BOB'20 i | _ : / V [ / 530 =_'JT"_ _ BOR.23. j _ 8OR-24 _\ _/J_ /BIORn2_7 I_,h (ft, 1,K ,'7, t9K.t"_

/ Benzo(a)pymne <680 <350 <400 380 <400 l : _ / / ; / / i| T t L _1 \_ _,_::_ _ -_ .............. ".... ".........
q--'l-- J Indeno(1.2,3-cd)pyrene<680 <350 <400 260 <400 I F _ I ;_ / / I / ] / ! / [ _ \ _ _ I N.hr.....e 41 ....

Benzo(ghi)perylene <680 <350 <400 320 <400 ' ! ' BOR 23 \ =1-' _',' ,*= _o°1 J__ , ' / / - \ <340<3,o70
f r"-- /,_ , BOR-20 • / /f [.._ ,_AJI (p_t/k_) Depth(It) 1-1.5 11-11.5 14.5-15 I_ _\ / \_1 Pyrene <340 <390 430

I ' I _ _ // _ k thtt 11.5-12 J it ! BOR-25 Jl Naphthalene 39 99 49 _ _'_ "__ CBeh_j°(,_a)anthracene <,_4_ <_0 _,_

[ ] "------ _ // Fluoranthene 86 / LJ ! th <fl 14-14.5 /I a..,.ce.e 7.\ ;;.zo(>),,uo..,ne<340<3.0.
l /J _ // / Pyrene 110 / • , Nap_ha_ene 44 /I () L_ ,_ \\ \\* I eenzo(_).uo,-,_hene<340<3_0240
I , H _// / Benzo(a)pyrene 64 L_ I t , .............. /I Chrysene <340 320 <400 |_ MWOR-5_ J\ "k_ %t Benzo(a)pyrene <340 <390 320

L Benzo(b)lluoranthene <340 330 <400/ / I_, /2_ _ I_ _ /I _ I J _ /_J Indeno(1,2,3-cd)pyrene<340 <390 340
/ / \_ // J , ' _ I l_f I I _\ _ _l Benzo(k)fluoranthene <340 310 <400 I I _ L..] Berlzo(ghl)l_ne <340 <390 340
_- _ __'*__ l _ _. _ _. t --L.., _, _.,^ I X,_ I /I Benzo(a)pymne <340 450 <400 _ I (_ /\ ] '_ ''
L _ __ =''___. BOR-26 "J _ /I ,ndeno(1.2.3-cd)pyrene<340 390 <400 _ I (L__
/ --'_, r.._ ___/_ _(_lg/kg) Depth(ft) 13-13.5 -^_"_'-/I <340460<400!---- L \
/ , . _ AVENUEM _ UUH-L_I L_ L " ' • X L._
I "-. r I " ! Fluoranthene 110 _ _ _ " , . /J-,_ r-'-I _.

1 / " __ Pyrene 160 ' , -- I h\ I\ NAVALAIRSTATIONALAMEDABenzo(a)anthracene 55 _ I "
' t J- 65 ........ 1 _ " _ _---__l ALAMEDA,CALIF :)RNIA

] I Chrysene "i---_" ........ _, _t I J ( U
J Benzo(g.h.i)perylene 62 ! -_ L__ _'---"---'-_r---------_ __ L,__/_,; SITE 13 - FORMER OII. REFINERY
, / /-'--- _.- -_ _ _ ¢.-._v_. ^'r. c CFIGANIC

COMPOUNDS(PAH) IN SOIL

,._ FIGURE 12-8



BOR-7 LEGEND

Depth (ft) 0.5-1 2.5-3 4-4.5 8.5-9 13.5-14 t Canonie Soil Boring Location

BOR-6 Dlethylphthalate <340 570 76 <400 <390 _ Canonie Monitoring Well Location

5.5-6 8-8.5 11.11.5 14-14,5 bis(2-Ethy!hexyl)phthalate 870 90 1100 210 75 --X-- Fence
170

Diethylphthalate <380 <390 69 <400 BOR-6 .._'" Sanitary Sewer Line

Di-nJoutylpht halate <380 <390 <380 50 BOR-15

bis(2-Ethylhexyl)phthalate 63 83 77 <400 Depth(n) 0.5-1 2-2.5 6.5-7 11-11.5 14-14.5 _- Storm Sewer Line
I Dlathylphthalate <670 <670 <390 52 <390 ._ Railroad!

MWOR-1 ! Di-n-butyJphthalate 100 <670 64 49 40 (_ Manhole
.... 1-1.5 2.5-3 14.5-15 I bis(2-Ethylhexyl)phthalate <670 <670 <390 65 69

-'\ ! N-Nitroso-di-phenylamine 140 170 71 <420 52 _ CatchBasin
bis(2-Ethylhexyl)phthalate <350 110 <380 - !

N-Nitroso-di-p henylamine 53 <710 49 MWOR-1

BOR-8 397 ,ira'S_ !i NOTES:

1-1.5 4-4.5 7-7.5 11-11.5 14-14.5 I _._ BOR-14 Bering and monitonng well locations were obtained

.__,_ • _ Irom a base map provided by Canonle Environmental,

Inc. The Individual locations were digitized onto a

N-Nltroso-di-phenylamine 45 51 47 61 49 O MWOR-3 MWOR-3R base map CAD file provided by NAS Alameda.
BOR-8 • i 2-2.5 2.5-3 7-7.5 10o10.5 11.5-12 10.5-11

IOR-10 MW-1 _ All date shown on figures is from the Canorue
Depth (11) 0.5-1 7-7.5 I BOR-9 Diethylphthalate <340 <340 <380 <390 66 <390 investigation and reflects detections only. At present,

t • Di-n-butylphtbalate <340 35 52 <390 <390 <390 data has not been independently validated, and

bis(2-Ethylhexyl)phthalate 51 60 BOR-19 bis(2-Ethy. Ihexyl)phthalate 42 <340 49 50 84 150 laboratory qualifers are not shown.

BOR-10 (pg/kg) Depth(ft) 0.5-1 2.5-3 7-7.5 11-11.5 14-14.5

BOR-13 Di-n-butylphthalale <6900 <350 <410 <3900 43 BOR-18

0.5-1 11-11.5 14-14.5 bis(2-Ethylhexyl)phthelale <6900 69 160 <3900 35 M_ (It) 0.5-1 3.5-4 7-7.5

N- Nit mso-di-p henylamlne 1200 <350 59 2700 45

Di-n-butylpht halate 12000 1000 600 i _ BOR-18 : Di-n-butylphthalate 970 2000 450

! _ Butylbenzylphthalate 4600 <430 <430

MWOR-2 MWOR-2R _ BOR-13 BOR-17 BOR-17RI
2.5-3 10-10.5 12-12.5 12.5-13 ! 2-2.5 7-7.5 11.5-12 10.5-11

DI-n-butylphthelate <350 55 82 110 | Di-nJoutylphthatate <350 <400 <400 63

bla(2-Et hylhexyl)phthalat e 210 <400 <410 <400 ] MWOR-2 bls(2- Ethylhexyl)pl_halat e 93 360 99 93
!

BOR-21 MWOR-4

BOR-11 -I_P-- _-_<r'_,_ _--- .! 0.5-1 2.5-3 7-7.5 11.5-12 14-14.5 1.5-2 2.5-3 6.5-7 10-10.5

_ (pg/kg) Depth (ft) 2.5-3 6.5-7 11-11.5 14-14.5 ]-'E_O"R'_'_ I _ "-1 Di-n-butylp_halate 48 40 44 43 42 Di-n-butylphthalate 37 54 42 46

" _ .... Di-n-butylphthalate 60 53 100 100 i bis(2- Et hylhexyl)phthalate 50 76 62 57 130 bls(2- Et hylhaxyt)phthalat e 58 56 52 71
Butyibenzylphthalate <340 <390 <620 140 N-Nitroso--di-phenylamine 57 47 69 79 52 N-Nitroso-di-phenylamine 43 72 46 <390, / J
bls(2-Et hylhexyl)pht balate 64 63 180 230 j

N-Nitroso-di-.phenylamine 55 74 83 89 BOR-24J BOR-22

I I, _ t iJh (pg/kg) 0.5-1 2.5-3 7.5-8 14-14.5 1-1.5 2.5-3 7-7.5 11-11.5 14-14.5
BOR-12

I (IJg/kg) Dep_ (ft) 0.5-1 3.5-4 8.5-9 11-11.5 14-14.5 Di.nJoutyl_hthalale 940 960 1000 890 Diethylphthal"-.ite 48 <360 <390 <390 <400

Di-n-butylphlhalate <350 36 45 43 44
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13.0 SITE 16 - CANS C-2 AREA

13.1 SITE DESCRIFFION AND BACKGROUND

Site 16 (Initial Assessment Study Site 6) consists of the CANS C-2 Area located at the southeast comer

of NAS Alameda between Avenues M and N and east of Eleventh Street (Figure 1-2). The area occupies 6.5

acres; 3 acres are a storage yard and 3.5 acres contain CANS, large shipping containers that have been

converted into storage containers. The storage yard formerly was used to store paints, solvents, acids and bases

as well as transformers containing PCB oils. Apparently, the storage containers and drums became corroded

and leaked, and then were left open m the storage yard over a period of years (Canonie, 199Oc).

According to the IAS (E&E, 1983), PCBs were used for weed control in the storage yard until 1963

and a PCB transformer leaked oil into the northwest comer of the site. The same report stated that base

environmental personnel indicated that 10 cubic yards of PCB-contaminated soil from the transformer spill was

removed by IT Corporation in August 1982 and that remaining soil in the area contains less than 1 mg/kg of

PCBs.

13.2 CURRENT USE

Presently, the storage yard at Site 16 is used to store various obsolete equipment and miscellaneous

parts such as paint stripping baths, electrical equipment, aircraft parts, etc. The yard is primarily unpaved,

although temporary runway plates made of perforated steel cover much of the surface (Canonic, 199Oc).

13.3 PREVIOUS INVESTIGATIONS

Wahler Associates (Wahler) conducted an initial round of surface soil and groundwater sampling in

1985 in response to the recommendations of the IAS. They collected 10 surface soil samples at depths of

approximately 6 inches bgs; from a monitoring well they collected one groundwater sample and one soil sample

from 6 feet bgs. The samples were analyzed for organocMorine pesticides and PCBs (by EPA Method 608),

two chlorophenoxyl herbicides, 17 metals, and gasoline hydrocarbons. With one exception (0.05 mg/kg

gasoline hydrocarbons), no organics were detected in the soil samples. In groundwater, 0.002 mg/L of 2,4-D

was reported. Soil detection limits were 0.5 mg/kg for PCBs, and 0.02 mg/kg for the majority of the

chlorinated pesticides (methoxychlor and Toxaphene had detection limits of 0.5 and 2.0 mg/kg, respectively).

The two chlorinated herbicides, 2,4-dichlorophenoxyacetic acid (2,4-D) and 2,4,5-TP, had soil detection limits

of 0.001 mg/kg.
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Only one metal, chromium, at 0.13 mg/L, was detected in the groundwater sample; detection limits for

other metals ranged from 0. l to t.O mg/L. The following eight metals were detected in all ten of the surface

soil samples and the single subsurface soil sample: barium (18 to 53 mg/kg); cadmium (0.55 to 15 mg/kg);

chromium (3.8 to 44 mg/kg); cobalt (3.6 to 6.0 mg/kg); copper (6.5 to 26 mg/kg); lead (5.2 to 120 mg/kg);

nickel (19 to 36 mg/kg); vanadium (11 to 24 mg/kg); and zinc (18 to 190 mg/kg). Antimony, arsenic,

beryllium, mercury, molybdenum, selenium, silver, and thallium were not detected in any of the soil samples.

13.4 REMEDIAL INVESTIGATION

The purpose of the remedial investigation was to evaluate whether the soil and groundwater have been

impacted by chemicals of concern. Canonie conducted surface soil sampling and drilled nine soil borings, and

then converted three of these boreholes to monitoring wells in the storage yard of the CANS C-2 Area. The

locations of the borings and monitoring wells are shown on Figure 13-1. Monitoring wells were constructed

with 2-inch, Schedule 40 PVC with the screened interval extending from 5 to 15 feet bgs. Boring logs and well

construction details are presented in Appendix C.

13.4.1 Site GeoiogyfHydrogeology

Boring logs prepared by Canonie indicate that the site is underlain by artificial fill ranging in thickness

from 12 to at least 15 feet bgs (total depth for the borings). The artificial fill consists of light to dark brown,

silty fine sand with traces of clay, gravel, and shell fragments. Native sediments consisting of the Bay Mud

Unit were encountered in two borings, BC2-4 and BC2-5, near the north central portion of the yard. In these

borings, the Holocene Bay Mud Unit was encountered at 12 and 13 feet bgs, respectively, and was composed of

dark gray, clayey silt or silty clay. Figure 13-2 pte.sents a cross section showing the subsurface lithoiogy based

on the Canonie borings. The geotechnical laboratory results for Site 16 are listed in Table 13-1 and Appendix

D. Constant-head laboratory tests indicate that the saturated soils at Site 16 have hydraulic conductivities

ranging between 1.6x104 and 1.9xl& cm/sec.

Groundwater was encountered between 4.5 and 5.5 feet bgs during drilling. Water level measurements

taken by Canonic on November 8, 1990 ranged between 4.84 and 6.64 feet bgs. The local groundwater

gradient is 0.002 foot/foot in the northwestern portion of the yard and 0.005 foot/foot m the southwestern

portion of the site (Figure 2-4). The local groundwater flow is toward the southwest. Groundwater samples

collected from monitoring wells MWC2-1 through MWC2-3 contained TDS concentrations ranging from 350

mg/L to 780 mg/L.
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13.4.2 Analytical Results - Soil Samples

A total of 154 soil samples were collected from nine borings and 55 surface locations at Site 16; of

these 154 samples, 149 were field samples and five were duplicate samples. The surface soil samples were all

analyzed for VOCs; SVOCs; pesticides/PCBs and herbicides; metals; TOC, pH and cation exchange capacity

(CEC);andgeneralchemicalcharacteristics.Many ofthesubsurfacesoilsamplesfromtheboringswere

analyzedforVOCs, SVOCs, pesticidemadPCB compounds,metals,andcyanide.At leastonesamplefrom

eachboringwas sampledforTOC, chlorinatedherbicides,cationsand anions,pH, and miscellaneousother

parameters. Table 13-2 presents a complete summary of analyses by sample.

13.4.2.1 Volatile Organic Compounds, Forty-one soil samples from various depths in all the borings

were analyzed for VOCs. All of the samples contained detectable concentrations of one or more of nine

different VOCs. Table 13-3 summarizes the VOCs detected and Figure 13-3 shows the locations of the borings

where the VOCs were detected. The VOCs detected were methylene chloride, acetone, carbon disulfide, 1, I-

DCA, 1,2-DCE, 2-butanone, toluene, 1,4-<lichlorobenzene, and 1,2-dichlorobenzene.

Methylene chloride was detected in 38 of the 41 samples analyzed for VOCs. Acetone was detected in

30 of the samples, and toluene in 30 samples. Carbon disulfide was detected in the deepest samples analyzed

for VOCs from five of the nine borings. I, 1-DCA was detected in one sample, 1,2-DCE in three samples, and

2-butanone in seven samples. 1,2- and 1,4-Dichlorobenzene were detected in two samples and one sample,

respectively. No soil samples contained total VOC concentrations above 1 mg/kg.

13.4.2.2 Semivolatile Organic Compounds. All 55 surface soil samples and 45 of the boring

samples were analyzed for SVOCs. Thirty of the surface samples and five samples from depths in the range of

5.5 to 14.5 feet bgs in borings MWC2-2 and BC2-4 had detectable concentrations of one or more of the

SVOCs. SVOC concentrations are summarized in Table 13-4 and shown on Fig-am 13-4. The SVOCs detected

are t,2-dichlorobenzene, 2,4-dimethylphenol, naphthalene, 2-methylnaphthalene, acenaphtludene, fluorene,

phenanthrene, anthrac_me, di-n-butylphthalate, fluonmthene, pyrene, benz_a)anthraceae, chrysene, bis(2-

ethylhexyl)phthalate, benzc_)fluonmthene, benzo_)fluonmthane, benz_a)pyrene, indeno(l,2,3-cd)pyrene,

dibenzo(a,h)anthrac4me, and benzo(g,h,i)perylene, several of which are PAH compounds. Four of the surface

soil samples (SSC2-2, SSC2-4, SSC2-23, and SSC2-28) contained total SVOC conceatratious above 10 mg/kg.

13.4.2.3 Pesticides/PCBs and Herbicides. One-hundred-one soil samples collected at Site 16 were

analyzed for pesticides/PCB compounds. One or more of six pesticides and three PCBs were detected in 17 soil

samples. FiReen of these are for depths above 1.5 feet. The pesticides detected were alpha-BHC, beta-BHC,
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gamma-BHC, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT. The three PCBs were Aroclor-1248, Aroclor-1254, and

Aroclor-1260. The summary of the analytical results for pesticides and PCBs detected are listed on Table 13-5

and shown on Figure 13-5. No soil samples contained pesticide concentrations above 1 mg/kg. Nine surface

soil samples contained PCB concentrations above 1 mg/kg.

Two surface samples of the 67 soil samples analyzed for herbicides contained detectable concentrations

of glyphosate.

13.4.2.4 Metals. All 55 of the surface soil samples and 45 of the boring samples were analyzed for

23 metals. Background ranges of metals in soil have been estimated for NAS Alameda based on a study

conducted by the PRC team under CTO 121 MUd. 0001. Results of this study are included in the background

data summary report (PRC/JMM, 1992c). The estimated background ranges of metals in soil are given in

Table 3-1. Based on these background data, 17 metals were detected at a concentration above the 95 percent/95

percent statistical tolerance interval calculated during the background study. These metals include: antimony,

arsenic, barium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, nickel

potassium, silver, thallium, and zinc.

The metals results were also compared to Native Soil Concentrations of Various Elements (Dragun,

1988), and are listed in Table 3-2. All sample results fell within the expected range for native soils except for

133 occurrences in 50 samples, which are discussed below. All but one of these occurrences was in the surface

soil samples. Metals data are summarized and presented in Table 13-6.

Antimony was detected in one sample at 31 mg/kg, above the maximum of the expected range, 10

mg/kg. Magnesium was detected above the maximum of the expected range, 6,000 mg/kg, in 12 samples at

concentrations of 7,360 to 9,770 mg/kg. Eight other metals were detected at concentrations above the expected

range but within the extreme range; arsenic (16 samples), cadmium (33 samples), copper (8 samples), lead (22

samples), molybdenum (16 samples), silver (24 samples), thallium (24 samples), and zinc (17 samples).

13.4.2.$ Total Organic Carbon, pH, and Cation Exdmnse Capacity. Ten boring samples were

analyzed for TOC, 11 for cation exchange capacity, and 12 for pH. The analytical results are summarized in

Table 13-7.

13.4.2.6 General Chemical Characteristics. Eight boring samples were analyzed for ash, and nine

each were analyzed for chloride, nitrate (as N), sulfate, TKN, and total phosphorus. All 55 surface soil
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samples and 46 boring samples were analyzed for total cyanide; 18 of the surface samples were reported with

detected concentrations of total cyanide. Table 13-8 summarizes these data.

13.4.3 Analytical Results - Groundwater Samples

Groundwater samples were collected from the three monitoring wells at this site, MWC2-1, MWC2-2,

and MWC2-3, and analyzed for the following parameters, VOCs, SVOCs, TRPH, metals, and general chemical

characteristics.

13.4.3.1 Volatile Organic Compounds. Two VOCs, methylene chloride and TCE, were detected at

low concentrations in monitoring well MWC2-2, methylene chloride was detected in MWC2-1. VOCs were not

detected in MWC2-3. The data are summarized in Table 13-9 and shown on Figure 13-6.

13.4.3.2 Semivolatile Organic Compounds. SVOCs were not detected in the three momtormg wells.

13.4.3.3 Total Recoverable Petrolemn Hydrocarbons. TRPH was not detected in the three

monitoring wells.

13.4.3.4 Metals. Concentrations of metals detected in groundwater were compared to background

ranges of metals calculated for the base and ranges contained in the literature. Background ranges of metals in

groundwater have been estimated for NAS Alameda based on a study conducted by the PRC team under CTO

121 Mod. 0001. Results of this study are included in the background data summary report (PRC/JMM, 1992c).

The estimated background ranges of metals in groundwater are given in Table 3-3. Based on these background

data, ten metals were detected at concentrations exceeding background. These metals are arsenic, chromium,

cobalt, copper, iron, lead, nickel, vanadium, and zinc.

Concentrations of metals detected in groundwater samples were compared to Natural Concentrations of

Various Elements in Groundwater listed in Table 3-4 (Dragun, 1988). According to the Canonie QAPP and

QA/QC plan, groundwater samples for metals were field filtered as appropriate with a 0.45-micron filter

(Canonie, 1990b). Six metals were detected at concentrations above the typical range, aluminum, chromium,

cobalt, copper, lead, manganese, and nickel. An additional metal, manganese, was also detected above the

typical range, but within the extreme range. Table 13-10 and Figure 13-7 summarize the metals results.

13.4.3.5 General Chemical Chare___oristics. Additiomd groundwater quality parameters were

measured and are summarized in Tables 13-11 and 13-12 and presented on Figure 13-8. These measurements
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include TOC, shown on Table 13-9, specific conductance, dissolved oxygen, pH, bicarbonate alkalinity (as

CaCO3), carbonate alkalinity (as CaCO3) , total alkalinity (as CaCO3), chloride, sulfate, TDS, total hardness (as

CaCO3), and total cyanide.

13.5 SUMMARY AND CONCLUSIONS

The purpose of the data summary report is to provide an indication of the compounds identified at each

of the Phases 1 and 2A sites, and to determine if there is sufficient information to evaluate the lateral and

vertical extent of chemicals of concern in the soil and groundwater. Presently, QA/QC information is not

available for data validation, and as a result, the data presented in this report have not been validated under

EPA CLP procedures. Consequently, the summary and conclusions presented below are qualitative and subject

to revision.

13.5.1 Soils

Canonic collected 55 surface soil samples and 99 subsurface soil samples from depths of 0.5 to 15.0

feet. The subsurface samples were acquired from nine borings. With the exception of borings BC2-4 and

BC2-5, which penetrated the Holocene Bay Mud Unit at depths of 12 and 13 feet, respectively, the borings

were completed to depths of 13 to 15 feet in artificial f'dl. The water table was reported to be between 4.5 and

6.6 feet bgs. However, as shown in Figure 13-1, all surface soil and subsurface soil samples were collected at

the western side of the site.

VOCs, SVOCs, metals, pesticides and PCBs, and herbicides were found in the soils at Site 16. In

most cases, the pattern of occurrences are significantly different between the surface or near-surface samples,

and the deeper samples from the borings.

The surface soil samples were not analyzed for VOCs. Three VOCs, methylene chloride, acetone, and

toluene, were detected in samples over a range of depths from all nine borings. Occurrence and distribution of

these VOCs suggest that they may be laboratory artifacts. Carbon disulfide was detected in five boring samples

throughout the site, and was found in the deepest sample (within the saturated zone). Two of these occurrences

are in the Holocene Bay Mud Unit encountered in borings BC2-4 and BC2-5. 2-Butanone was detected at four

of the deepest samples (two in the Holoeene Bay Mud Unit) and three shallower depths in the north-central part

of the area. i, 1-DCA was detected in only one sample, at intermediate depth in boring BC2-7. 1,2-DCE was

detected in intermediate depth samples from borings BC2-7 and BC2-8 in the south-central part of the area, and

in the deepest sample from BC2-7. 1,2- and 1,2-Dichlorobenzene were detected only at intermediate depth in

boring BC2-4. Methylene chloride and acetone were reportedly detected in laboratory blanks and therefore may
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not be present m the soil samples. The remaining VOCs detected were at low levels near the detection limits.

No distinct distribution patterns are observed from these VOC data. No soil samples contained total VOC level

above I mg/kg.

SVOCs (primarily PAH compounds) were detected at a majority of the surface soil samples throughout

Site 16. However, samples from only two of the borings, MWC2-2 and BC2-4, m the northwestern portion of

the area were found to contain SVOCs. In both cases, the SVOCs were detected within the saturated zone at

intermediate depth and in the deepest samples, bis(2-Ethylhexyl)phthalate was the SVOC that was detected in

most of the soil samples. The highest concentration of bis(2-ethylhexyl)phthalate was detected in surface soil

samples SS12-28 at 90,000 _g/kg. Four surface soil samples contained total SVOC concentration above 10

mg/kg.

For the 55 surface soil samples, there were 344 occurrences m all 55 samples of 17 metals (antimony,

cadmium, copper, lead, magnesium, molybdenum, selenium, silver, zinc, arsenic, barium, calcium, chromium,

cobalt, iron, manganese, nickel, and potassium) that were above the 95 percent/95 percent statistical tolerance

limit for background concentrations in soils at NAS Alameda (Table 3-1) (PRC/JMM, 1992c). However, for

the same group of samples, there were only 132 occurrences in 49 samples of nine metals (the first nine listed

in the previous sentence) that were above the expected range for native soils (Dragun, 1988) (Table 3-2).

For the 45 subsurface boring samples analyzed for metals, there were eight occurrences m three

samples of six metals (cadmium, cobalt, copper, nickel, potassium, and sodium) that were above the 95

percent/95 percent statistical tolerance interval for background concentrations at NAS Alameda (Table 3-1)

(PRC/JMM, 1992c). Five of these eight occurrences were in a single sample from boring MWC2-1. This

same sample was the only subsurface soil sample indicating a metal (magnesium) concentration above the

expected range for native soils (Dragun, 1988) (Table 3-2).

Pesticides and/or PCBs were detected in 15 surface or nesr-surface (above 1.5 feet) soil samples

distributed throughout Site 16. Two samples collected from borings (MWC2-2 and BC2-6) at 9.0 to 25 feet,

respectively contained low levels of pesticides. Glyphosate from chlorinated herbicides was detected in two

surface soil samples in the north-central part of the site. Three PCBs (Aroclor-1248, Aroclor-1254, and

Aroclor-1260) were detected in nine surface soil samples at conceatmtions above l mg/kg. Eight of the nine

samples were located at the northwestern corner of the site.

All 55 surface soil samples and 46 subsurface boring samples were analyzed for total cyanide. Cyanide

was detected m only 18 of the surface soil samples.
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Various other analyses were performed on soil samples from the borings to determine pH, cation

exchange capacity, percent ash, and concentrations of chloride, nitrate, sulfate, TKN, and total phosphorus.

If the analytical results can be validated and are considered to be acceptable, the following conclusions

can be made:

• No soil samples were collected at the eastern side of the site. Therefore, additional soil
sampling and analysis is required to characterize the surface and subsurface soil at the eastern
side of the site.

• VOCs do not appear to be a major concern m surface and subsurface soil at the western side
of the site.

• Soil samples collected at the northwestern part of the site contained total SVOC concentrations
above 10 mg/kg and PCBs above 1 mg/kg, possibly indicating a potential source area.
Additional data are required to characterize the distribution of the SVOCs and PCBs m this
8re4t.

• Soil samples from SSC2-28 also contained elevated PCB concentrations; therefore, additional
soil investigation is required to characterize the PCBs around this area.

• Sufficient soil data for metals, pesticides, and cyanide are available for this site to proceed
with the RIFFS.

The significance of the presence of these VOCs, SVOCs, and metals will be further evaluated during

the risk assessment to be performed during the comprehensive RIFFS work.

13.5.2 Groundwater

Analyses of three groundwater samples from the three monitoring wells indicated no SVOCs and no

TRPH. The groundwater samples were also analyzed for pH, dissolved oxygen, TOC, specific conductivity,

bicarbonate _ty, carbonate _ty, total alkalinity, chloride, sulfate, TDS, and total hardness.

VOCs were detected in samples from MWC2-1 and MWC2-2 in the northern part of the area, but not

m MWC2-3 in the muthern part of the area. Total cyanide was detected in the sample from MWC'2-2, but not

in the samples from the other two wells.

The three groundwater samples were analyzed for 17 metals, yielding 25 occurrences of 10 metals

(aluminUm, chromium, cobalt, copper, iron, lead, nickel, selenium, vanadium, and zinc) that were above the 95

percent/95 percent statistical tolerance interval for background concentrations in groundwater at NAS Alameda

(Table 3-3) (PRC/JMM, 1992c). For these same samples, there were 15 occurrences of seven metals
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(aluminum, chromium, cobalt, copper, lead, manganese, and nickel) that were above the expected range for

native groundwater (Dragun, 1988) (Table 3-4).

If the analytical results can be validated and are considered to be acceptable, the following conclusions

can be made:

• Because TCE was not detected m the soil samples collected from this site and only a low
concentration of TCE was found m well MWC2-2, it is unlikely that the presence of TCE in
groundwater is due to an on-site source.

• Metals are present in the groundwater at concentrations exceeding the 95 percent/95 percent
statistical tolerance interval.

• Because elevated levels of PCBs were found in surface soil samples, groundwater samples
from Site 16 should also be analyzed for PCBs.

• Additional groundwater monitoring data are required to further evaluate the groundwater
quality.

• Additional TDS data are required to evaluate whether groundwater beneath the site is
considered potential drinking water.

• At present, no information is available to evaluate the tidal influence on groundwater and the
deeper groundwater-bearing zone. Additional work is required to evaluate the tidal influence
and the deeper groundwater-bearing zone.

The significance of the presence of these VOCs and metals m groundwater will be further evaluated

during the risk assessment to be performed during the comprehensive RI/FS work.
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TABLE 13-1

SITE 16 - CANS C-2 AREA

GEOTECHNICAL SAMPLE LABORATORY TEST RESULTS

Soil Classification

Sample No. Depth Laboratory Field Moisture Dry Specific Hydraulic
Content Density Gravity Conductivity

(ft) (%) (pcf) (cm/s)

MWC2-1 3.5 SP SM 18.0 101.9 NA 2.00E-03
MWC2-1 6.5 SP SM NA NA NA NA
MWC2-1 13 SM SM NA NA NA NA

MWC2-2 13 SP/SM SM 22.4 102.2 NA NA

BC2-4 1 SP SM 3.1 100.5 NA 9.00E-04
BC2-4 7 SP/SM SM 22.4 103.9 NA 8.00E-04
BC2-4 12 SC/SM ML 23.6 100.4 NA 1.00E-06

BC2-5 9.5 SP SM 13.I 108.6 NA NA
BC2-5 13 SC SM

BC2-6 5.5 SC SM NA NA NA NA

BC2-8 2 SW/SM SM NA NA NA NA
BC2-8 8.5 SM SM NA NA NA NA
BC2-8 10 SM SM 24.9 97.1 NA 2.00E-04
BC2-8 12 SM SM 20.0 104.5 NA NA

BC2-9 1 SP SM 3.8 96.3 2.68 3.00E-04
BC2-9 2 SP SM
BC2-9 8 SM SM 16.0 102.1 NA NA
BC2-9 I1.5 SM SM
BC2-9 12.5 SM SM 21.0 104.1 NA 2.00E-06

Notes:
NA - Not Analyzed
Parameters not detectect are reported as less than method detection limit.

Laboratory Methods (Units):
Soil Classification - Unified Soil Classification System (USCS) - ASTM D2488
Moisture Content- ASTM D2216 (percen0
Dry Density - ASTM D2937 (pounds per cubic foot)
Specific Gravity - ASTM D854
Hydraulic Conductivity - EPA 9100 (centimeters per second)

Soil Classification Legend:

GW Well graded gravels, gravel-sand mixtures, SM Silty sands, sand-silt mixtures
little or no fines

SC Clayey sands, sand-clay mixtures
GP Poorly graded gravels, gravel-sand

mixtures, little or no fines ML Inorganic silts and very fine sands, rock flouJ
silty or clayey fine sands or clayey

GM Silty gravels, gravel-sand-silt mixtures silts with slight plasticity

GC Clayey gravels, gravel-sand-clay mixtures CL Inorganic clays of low to medium plasticity,
gravelly clays, sandy clays, silty clays, lean

SW Well graded sands, gravelly sands, clays
little or no fines

OL Organic silts and organic silty clays or low
SP Poorly-graded sands, gravelly sands, plasticity

little or no fines

CH Inorganic clays of high plasticity, fat clays
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/ / o©q

ff fFF
8orlns Ik,pm Matrix • , ............

•.-......• :: Q • ::s_? i::Yli_J::i'_i_ii!i_f!::_:_::_:i'_iii'_i_i!::i!::iZiii'_iiiii::i_i:_i_i_i::i_:i:._.:::i 1.._:_::,I :/_ : .i-: I : I.......:::[:I . 1 .....I....] ....I........] ....
SSC2-48 0.0-0.5 Soil ......

:.S_9:IE:..I 0,0'_0,5 i_::;:i:::I'_:_:_:i:i[::i:_:_:i:i:_:i[::ii:i:i:i:i|:i:!:!:_:i:i:iiii::i::::::::_ii:::_::":::t _,:, * :: I * *i .....I .....
SSC2-50 0.0-0.5 Soil ......

_-s_ _i_i:o.o_:ii_iii'_iii:_:,i I :I _i: _ ,: _ : I:. I .:. I I : t ::' ...... i
SSC2-52 0.0-0.5 Soil ......

$SU'2.,_3:0 : i : : " .... ' :: I: :t I : I • '...... ° ...............................

SSC2-54 0.0-0.5 Soil • .....
: _ : : :_ :'O •

Smmmar_Soli 9 8 100 9 II 11 100 67 67 100 101 12 9 9 10 41
221 0.0 Wamr
.....................................:................I.......t.........I .....l .......I .....I.....'........'

: ..... •. .................. ...+,. _..... .......

MWC2-2 0.0 Wau_r .............

Summm'yWater 3 3 3 3 3 3 3 3 3 3 3 3 4

Notes:

200-series boring numbers indicate travel blanks
Me_ods Matrix _ Me_ods Mamx _ Methods Matrix

DO DO water Hardness SM 314A water Herbicides EPA 8150 soil

Mist fiFO ASTM D3286-73 soil Herb Uniq EPA 632 soil

Phosphorus ASA #9 24-2.3 soil Spec Con EPA 120.1 water Herb Uniq EPA 633 soil
TKN ASA #0 31-1 soil Metals EPA 200.7 water Herb Uniq LUNDGREN soil
TDS EPA 160.1 water Metals EPA 6010 soil pH EPA 9045 soil

Nitrate EPA 300.0 soil Tot Cyanide EPA 335.2 soil Ash EPA SM302H soil
Chloride EPA 300.0 (MOd) soil Tot Cyanide EPA 9010 soil TOC EPA/CE 81-1 soil

Acidity EPA 305.1 water TRPH EPA 418.1 water CEC USBR 514.8-4,6 soil

Alkalinity EPA 310.1 water Pest/PCB EPA 8080 soil VOC EPA 624 water
Foaming Agents EPA 425.1 water Pest/i_B EPA 608 water VOC EPA 8240 soil
Ammonium EPA/CE81-1 soil SVOC EPA 8270 soil



TABLE 13-3

SITE 16 - CANS C-2 AREA

RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETE(YFED IN SOIl. SAMPLES

(Sheet 1 of 3)

BC2-4 BC2-4 BC2-4 BC2-4 BC2-4 BC2-5 iIC2-5

07/24/90 07/24190 07/24/90 07/24/90 07/24190 07/24/90 07/24190

Parameter Reported 2-2.5 ft 5.5-6 ft 8.5-9 ft 1 !.5-12 ft 14-14.5 ft 2.5-3 ft 5.5-6 ft

Methylene Chloride (ug/kg) 8 i I 9 6 6 7 6

Acetone (ug/kg) 12 38 B 36 18 50 50 23

Carbon Disulfide (ug/kg) <5.00 38 <6.00 <6.0() 2 <5.00 <6.00

l,I-Dichloroethane (ug/kg) <5.00 <6.00 <6.00 <6.0(I <7.(10 <5.(1(I <6(_1

1,2-Dichlorocthene (total) (ug/kg) <5.00 <6.00 <6.00 <6.00 <7.00 <5.(10 <6.0(i

2- Butanone (ug/kg) < 10.0 < i2.0 5 < 13.0 7 3 < i 2.0

"lbluene (ug/kg) 8 6 9 20 3 21 6

1,4-Dichlombenzene (ug/kg) <5.00 3 <6.00 <6.00 <7.00 <5.00 <6.(X)

1,2-Dichlorobenzene (ug/kg) <5.00 I ! 3 <6.00 <7.00 <5.00 <6.00

BC2-5 BC2-5 BC2-5 BC2-6 BC2-6 I|C2-6 BC2-6

07/24/90 07/24190 07/24190 07/25190 07/25190 07/25190 07125190

Parameter Reported 8.5-9 fl 11.5-12 ft 14.5-15 ft 3.5-4 ft 7-7.5 ft I I-I 1.5 ft 13-13.5 ft

Methylene Chloride (ug/kg) 8 6 7 12 12 10 <6.00

Acetone (ug/kg) 25 80 i 4 14 21 < 12.0 13

Carbon Disulfide (ug/kg) <6.00 <6.00 I <6.00 <6.00 <6.0(I <6.00

!, l-Dichioroethane (ug/kg) <6.00 <6.00 <6.00 <6.(10 <6.00 <6.0() <6.00

1,2-Dichloroethene (total) (ug/kg) <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00

2- B utanone (ug/kg) 3 < 12.0 3 < !2.0 < 12.0 < 12.0 < 12.0

Toluene (ug/kg) <6.00 2 4 200 41 20 17

1,4-Dichlorobenzene (ug/kg) <6.00 <6.00 <6.00 NA NA NA NA

1,2-1)ichiorobenzene (ug/kg) <6.00 <6.00 <6.00 NA NA NA NA

Notes: NA = Not Analyzed
< = l)eleca_m I.mu!

ug/kg : IIUC[Ograll_ J_I kllogtanl

I klta not vahd,:ted by JMM



TABLE 13-3

SFFE 16 - CANS C-2 AREA

RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECI'ED IN SOIL SAMPLES

(Sheet 2 of 3)

BC2-7 BC2-7 BC2-7 BC2-7 BC2-8 BC2-8 BC2-8

07/24/90 07/24/90 07/24/90 07/24/90 07/25191) 07/25/90 07/25190

Parameter Reported 2.5-3 ft 7-7.5 ft 1 !-11.5 ft 13.5-14 ft 3.5-4 ft 7-7.5 ft I !-I 1.5 ft

Methylene Chloride (ug/kg) 8 I0 15 9 <5.00 <6.(_) 7

Acetone (ug/kg) 32 45 17 110 < lO.0 < 13.0 !7

Carbon Disulfide (ug/kg) <5.00 <6.00 <6.00 "_ <5.00 <6.00 <6.00

i, i - Dichloroethane (ug/kg) <5.00 5 <6.00 <6.00 <5.00 <6.(_) <6.00

1,2-1)ichloroethene (total) (ugAg) <5.00 4 <6.1)0 4 <5.00 <6.00 17

2-B utanone (ug/kg) < l ! .0 < 12.0 < 12.0 5 < i 0.0 < 13,0 < 12.0

lkfluene (ughtg) <5.00 4 8 5 10 11 65

!,4- l)ichlorobenzene (ug/kg) <5,00 <6.00 <6.00 <6.00 NA NA NA

1,2-Dichlorobenzene (ug/kg) <5,00 <6.00 <6.00 <6,00 NA NA NA

BC2-8 BC2-9 BC2-9 BC2-9 IIC2-9 MWC2-1 MWC2- I

07/25/90 07/25/91) 07/25190 07/25191) 07/25190 07/25190 07/25/90

Parameter Reported 14-14.5 ft 3.5-4 ft 7-7.5 ft I i-I !.5 ft i 3-13.5 ft 2-2.5 ft 5-5.5 ft

Methylene Chloride (ug/kg) 6 7 9 10 ! 0 8 17

Acetone (ug/kg) 16 < 1 i .0 < 13.0 21 17 < I 0.0 < 12.0

Carbon Disulfide (ug/kg) <6.00 <6.00 <6.00 <6.00 7 <5.00 <6.00

1,1-Dichloroethane (ug/kg) <6.00 <6.00 <6.00 <6.00 <6,00 <5.00 <6.00

1,2-Dichloroethene (total) (ug/kg) <6.00 <6.00 <6.00 <6.00 <6,00 <5.(X) <6.00

2- Butanone (ug/kg) < ! 3.0 < i 1.0 < 13.0 < 12.0 < i 2.0 < I{).0 < 12.0

Toluene (ug/kg) 36 7 18 32 32 6 <6.(_1

1,4-Dichiorobenzcne (ug/kg) NA NA NA NA NA NA NA

1,2-l)ichlorobcnzcne (ug/kg) NA NA NA NA NA NA NA

N,_Icx NA = Ntll Analyzed
< = [klet-IlOn [AllUl

ug/kg = nacrogran_s per lult_granl
lkiul riot valuh*wd by JMM



TAllLE 13-3

SITE 16 - CANS C-2 AREA

RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPI.ES

(Sheet 3 of 3)

MWC2-1 MWC2-1 MWC2-1 MWC2-2 MWC2-2 MWC2-2 MWC2-2

07/25/90 07/'25/90 07/25/90 07/24190 07/24190 07124/90 07/24/90

ParameterReported 8-8.5ft 10.5-11ft 11.5-12ft 2.5-3ft 5.5-6ft 8.5-9ft 11.5-12ft

Methylene Chloride (ug/kg) 15 9 16 i I 23 22 ! 1

Acetone (ug/kg) <13.0 23 48 39 20 31 60
Carbon Disulfide (ug/kg) <6.00 <7.130 17 <5.00 <6.00 <6.1)0 <6.00

I, i -Dichloroethane (ug/kg) <6.00 <7.00 <7.00 <5.00 <6.00 <6.00 <6.(X)

1,2-1)ichioroethene (total) (ug/kg) <6.00 <7.00 <7.00 <5.00 <6.00 <6.00 <6.(_)
2- Bulanone (ug/kg) < i 3.0 <i 4.0 <14.0" <10.0 < !2.0 <13.0 < i 2.0

Toluene (ug/kg) <6.00 <7.00 60 <5.00 <6.00 <6.00 "

1,4-Dichlorobenzene (ug/kg) NA NA NA <5.00 <6.00 <6.00 <6.00
1,2-1)ichlorobcnzene (ug/kg) NA NA NA <5.00 <6.00 <600 <6.(_)

MWC2-2 MWC2-3 MWC2-3 MWC2-3 MWC2-3 MWC2-3

07/24/90 07/25/90 07/25190 07/25190 07/25190 07/25/90

Parameter Reported 14-14.5 ft 4-4.5 ft 6.5-7 ft 8-8.5 ft 9.5-10 ft I 1-11.5 ft

Methylene Chloride (ug/kg) ! 1 13 7 9 12 8

Acetone (ug/kg) 17 28 <12.0 < i 3.0 93 16
Carbon Disulfide (ug/kg) <6.00 <6.00 <6.(10 <7.00 <6.00 <6.00

!, I- Dichloroethane (ug/kg) <6.00 <6.00 <6.00 <7.{10 <6.00 <6.(10

i,2-Dichloroethene (total) (ug/kg) <6.00 <6.00 <6.00 <7.00 <6.00 <6.00

2-Butanone (ug/kg) 6 <12.0 <12.0 < !3.0 <!2.0 <12.0

Toluene (ug/kg) 3 <6.00 <6.00 <7.(10 47 10
1,4-1)ichlorobenzene (ug/kg) <6.00 NA NA NA NA NA

1,2-1)ichlorobenzene (ug/kg) <6.00 NA NA NA NA NA

Noles: NA = Nol Analyzed
< = I)elecll_tm Lin_l

ug/kg : nUctogtams pet Iologtam
lkata not ralukated by JMM



TABLE 13-4

srrE 16 - CANS C-2 AREA

RESULTS FOR SEMIVOLATILE COMPOUNDS DETECTED IN SOIl. SAMPLES

(Sheet i of 5)

BC2-4 ilC2-4 MWC2-2 MWC2-2 MWC2-2 SSC2-1 SSC2-1 !

07/24/90 07/24/90 07/24P)0 07/24/90 07/24/90 07/24/90 07/24/90

Parameter Reported 5.5-6 ft 14-14.5 ft 5.5-6 ft 11.5-12 ft 14-14.5 ft 0-11.5ft 0-(|.5 ft

1,2-Dichlorobenzene (ug/kg) 200 <430 <340 <410 <410 < 1300 <3300

2,4-Dimethylphenol (ug/kg) <410 <430 <340 <410 <410 <! 300 <3300

Naphthalene (ug/kg) <410 <430 <340 <410 <410 < 1300 <3300

2-Methylnaphlhalene (ug/kg) <410 <430 <340 <4 !0 <410 <1300 <33(10
Acenaphthene (ug/kg) <4 I0 45 <340 <410 <4 !0 < 1300 <3300

lquotcnc (ug/kg) <4 i0 <430 <340 <4 !0 <410 <!300 <3300

Phenanthrene (ug/kg) <410 570 <340 <410 <410 <13110 <33_)0

Anthracene (ug/kg) <410 250 <340 <410 <410 <1300 <33{)0

I)i-n-hutylphlhalale (ug/kg) <4 I0 170 <340 <4 i0 <410 31_X) <3300

Fluoranthene (ug/kg) <410 1300 <340 <410 <410 < i 3011 <3300

Pyrene (ug/kg) <410 2200 <340 <4 I11 <410 < 13_XJ <3300
Benzo(a)anthracene (ug/kg) <410 690 <340 <410 <410 < i 3011 <3300 ,

Chrysene (ug/kg) <4 !0 730 <340 <410 <410 < 300 <33011

bis(2-Ethylhexyl)phthalate (ug/kg) <410 53 59 400 66 0011 44110

Benzo(b)fluoranthene (ug/kg) <410 820 <340 <410 <410 < 300 <33110

Benzo(k)fluoranthene (ug/kg) <410 340 <340 <410 <4 I0 < 31X) <3300

Benzo(a)pyrene (ug/kg) <4 !0 970 <340 <410 <410 < 31)0 <3300

lndeno(l,2,3-cd)pyrene (ug/kg) <410 560 <340 <4 i0 <410 < 3{)0 <3300
Dibenz(a,h)anthracene (ug/kg) <410 96 <340 <410 <410 < 3110 <3300

Benzo(g,h,i)perylene (ug/kg) <410 650 <340 <410 <410 <1300 <3300

Notes: NA = Nol Analyzed
< = l_lecliofl l.Jnul

ug/kg = micrograms per kilogram
lkLJta not valulaled by JMM



TABLE 13-4

SITE 16 - CANS C-2 AREA

RESULTS FOR SEMIVOLATILE COMPOUNDS DETECTED IN SOil. SAMPLES

(Sheet 2 of 5)

SSC2-! 4 SSC2-15 SSC2- !8 SSC2-2 SSC2-2 i SSC2-23 SSC2-24

07/24/90 07/24190 07/24190 07/24/90 07124190 07/2.4190 07/24190

Parameter Reported 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft

1,2-Dichlorobenzene (ug/kg) <3300 < i 300 < 1300 <13IX) < 13(10 <660 <660

2,4-1)imethylphenol (ug/kg) <3300 < 1300 < i3(10 <13(10 < 1300 i 11_) <660

Naphthalene (ug/kg) <3300 < 1300 < i300 <13IX) < 1300 <660 <661}

2-Methylnaphthalene (ug/kg) <3300 < 13()0 < 1300 <13()0 < 13(10 <660 <660

Acenaphthene (ug/kg) <3300 < i 300 <1300 < 1300 < 131)0 <660 <660
Fluorcne (ug/kg) <3300 < 1300 < 1300 <13(10 < 1300 <660 <660

Phenanthrene (ug/kg) <3300 <13()0 <1300 < 1300 <1300 <660 <660

Anthracene (ug/kg) <3300 < 1300 < 1300 < 1300 < 1300 <660 <66_)

Di-n-butylphthalate (ug/kg) <3300 < 1300 <1300 <1300 < !300 1300 <660

Fluoranthene (ug/kg) <3300 < 1300 < 131)0 <13(h3 < 1300 <660 <660
Pyrene (ug/kg) <3300 < i 300 <i 300 <13(IO < i 300 <660 <660

Benzo(a)anthracene (ug/kg) <3300 <1300 <1300 < 13(10 <1300 <660 <660
Chrysene (ug/kg) <3300 < 1300 <13130 < 1300 < 1300 <660 <660

bis(2-Ethylhexyl)phthalate (ug/kg) 12000 2700 2400 12000 32(10 81110 iSIX)

Benzo(b)fluoranthene (ug/kg) <3300 < 1300 < 131)0 <13{)0 <1300 <660 <660
Benzo(k)fluoranthene (ug/kg) <3300 <!300 <1300 < 1300 <1300 <660 <661)

Benzo(a)pyrene (ug/kg) <3300 <1300 < 1300 < 1300 <1300 <660 <660

indeno(l,2,3-cd)pyrene (ug/kg) <3300 <1300 < 1300 < 13(10 <1300 <661) <66t)

Dibenz(a,h)anthracene (ug/kg) <3300 . <i 300 < 1300 < 1300 < 1300 <660 <660

Benzo(g,h,i)perylene (ug/kg) <3300 <1300 < 1300 < !300 < 1300 <660 <660

Notes: HA = N_ Analyzed
< = l)¢leclzon Linul

ug/kg = umcrogrants per kilograln
lktt_t not vahd_tted by JMM



TABLE 13-4

sri'E 16 - CANS C-2 AREA

RESULTS FOR SEMIVOLATILE COMPOUNDS DETECTED IN SOIL SAMPI,ES

(Sheet 3 of 5)

SSC2-27 SSC2-28 SSC2-33 SSC2-35 SSC2-36 $5C2-38 SSC2.40

07/24/90 07/24190 07/2.4/90 07/2.4/90 07124190 07/24/90 07/24/90

Parameter Reported 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 fl 0-0.5 ft

1,2-Dichiorobenzene (ug/kg) < 1300 < 13000 < 1400 <660 <660 <3300 <3300

2,4 -Dimeth ylphenol (ug/kg) < 1300 < 13000 < 1400 <660 <660 <33[)0 < 3300

Naphthalene (ug/kg) <1300 < i 3000 < 1400 <661) <660 <33(_q <33(X_

2-Mcthylnaphthalene (ug/kg) < i 300 < 13000 < 141_) <660 <660 <33(H) <33(X}

Acenaphthene (ug/kg) < i 300 < 13000 < i 4(10 <660 <66(} <331)1) <331)t)

l.'iuorene (ug/kg) < 1300 < 13000 < 1400 <66[) <661) <331_) <331)()

Phen_mthrene (ug/kg) <! 300 < 13Cg10 < ! 4(X) <660 <660 <33()1) < 3300

Anthracene (ug/kg) < i 300 < ! 3000 <14(10 <660 <66t) <331)0 <331)()

l)i-n-butylphthalate (ug/kg) < !300 < 13000 < 14110 <660 <660 <331}1) <331}t)

[q uor,'mthene (ug/kg) < 1300 < 13000 < 1400 <660 <660 <3300 <33(X)

Pyrene (ug/kg) < 1300 < 13000 < 1400 <660 <660 <3300 <3300

Benzo(a)anthracene (ug/kg) <! 300 < 13000 < 1400 <660 <661) <33()0 < 33(X)

Chrysene (ug/kg) < ! 300 < 13000 < 1400 <660 <660 <3300 <331)0

bis(2-Ethylhexyl)phlh',dale (ug/kg) 5900 900_ 16110 1700 2500 3500 371X)

Benzo(b)fluoranthene (ug/kg) < 1300 < 13000 < 1400 <661) <660 <3300 <3301)

Benzo(k)fluoranthene (ug/kg) < 1300 < 13000 < 14{)0 <66/) <660 <33(10 <3300

Benzo(a)pyrene (ug/kg) < 1300 < 13000 < 1400 <660 <660 <3300 <33()0

lndeno(l,2,3-cd)pyrene (ug/kg) < 1300 < 13000 < 1400 <660 <660 <33()0 <3300

Dibenz(a,h)anthracene (ug/kg) < 1300 < 13000 < 1400 <660 <660 <33(10 <3300

Benzo(g,h,i)perylene (ug/kg) < i 300 < i 3000 < 1400 <660 <660 <3300 <3300

Notes: NA = Not Analyzed
Notes: NA = Nol Analyzed

< = Delection I.inUt

ugAg = microgrants pet" kilograln
lk_t_l not validated by JMM



TABLE 13-4

SITE 16- CANS C-2 AREA
RESULTS FOR SEMIVOLATILE COMPOUNDS DETECTED IN SOIl. SAMPLES

(Sheet 4 of 5)

SSC2-41 SSC2-44 SSC2-45 SSC2-46 SSC2-47 SSC2-48 SSC2-49

07/26/90 07/26/90 (17/24/90 07/24/90 07/26/90 07126/90 07/26/90

Parameter Reported 0-0.5 ft 0-0.5 ft 0-0.5 It 0-0.5 ft 0-0.5 ft 0-(|.5 ft 0-0.5 ft

i,2- Dichlorobenzcne (ug/kg) <690 < 1300 <670 <690 <690 <690 <690
2,4-Dimethylphenol (ug/kg) <690 <1300 <670 <600 <690 <690 <690

Naphthalene (ug/kg) <690 <1300 <670 <690 <690 74 120
2-Mcthyhmphthalcne (ug/kg) 89 <1300 <670 <6911 1(_) 130 25()

Accnaphthcne (ug/kg) <690 <1300 <670 <690 <691) <61)0 <690

Fluorcnc (ug/kg) <690 <!300 <670 <690 <690 70 120

i)henmlthrene (ug/kg) 170 <1300 90 <690 230 180 260
Amhraccne (ug/kg) <690 <131)0 <671) <690 <690 <690 <69fl

Di-n-butyiphthalate (ug/kg) <690 <!300 <670 <690 <690 <690 <690

Fluoranthene (ug/kg) <690 <1300 <670 <690 <690 <690 <690

Pyrenc (ug/kg) <690 150 <670 <690 1O0 <690 <690

Benzo(a)anthracene (ug/kg) <690 <1300 <670 <690 <690 <690 <690

Chtysene (ug/kg) <690 <1300 <670 <690 160 <690 140

his(2-Elhylhexyl)phthalate (ug/kg) <690 < 1300 <670 78 <690 <69[) <690
Benzo(b)fluoranthene (ug/kg) <690 <! 300 <670 <690 <690 <690 <690

Benzo(k)fluoranthene (ug/kg) <690 <1300 <670 <690 <690 <690 <690

Benzo(a)pyrene (ug/kg) <690 <1300 <670 <690 <691) <6{)0 <690

Indeno(l,2,3-cd)pyrene (ug/kg) <690 <1300 <670 <690 <690 <690 <690

Dibenz(a,h)anthtacene (ug/kg) <690 <1300 <670 <690 <690 <690 <690

Benzo(g,h,i)perylene (ug/kg) <690 < i 300 <670 <690 <690 <690 <690

Nolcs: NA = Nol Analyzed
< = |_-I¢clt.fl ].lllul

ug/kg = Jnjcroglams pc[ kJlogl'ant
I _,lnl not valuhlted by JMM



TABLE 13-4

SITE 16 - CANS C-2 AREA

RESULTS FOR SEMIVOLATILE COMPOUNDS DETECTED IN SOIl. SAMPLES

(Sheet 5 of 5)

SSC2-50 SSC2-51 SSC2-52 SSC2-53 SSC2-54 $5C2-55 SSC2-9

07/26/90 07/26/90 07/26190 07/2.6/90 07/2,6190 07/26/90 I)7/2.4191|

Parameter Reported 0-0.5 ft 0-0.5 fl 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft

1,2-Dichlorobenzene (ug/kg) <690 <670 <690 <690 <700 <700 <3300

2,4-Dimethylphcnol (ug/kg) <690 <670 <690 <690 <700 <700 <3300

Naphthalene (ug/kg) 130 89 130 <690 <700 <71)t) <3300

2-Methylnaphlhalcn¢ (ug/kg) 270 160 210 1111 <71)0 <700 <33(_)

Acenaphthenc (ug/kg) <690 <670 <691) <691) <700 <700 <331_)
Fiuorene (ug/kg) ! i0 92 <691) <690 <700 <700 <33(_)

Phenanthrene (ug/kg) 260 200 2 I0 <690 92 1 i0 <331_1

Anthracene (ug/kg) <690 <670 <690 <690 <700 <7011 <331_1

I)i-n-hulylphth_datc (ug/kg) <690 <670 <690 <690 <700 <7_) <331_)
Fluotamhene (ug/kg) <690 <670 <690 <690 <700 <71)0 <331)0

Pyrene (ug/kg) 110 <670 <691) <690 <700 <71)0 <331)t)

Benzo(a)anthraccne (ug/kg) <690 <670 <690 <691) <7()0 <71)0 <3300

Chrysenc (ug/kg) 140 <670 <690 <690 <71)0 <71)0 <3300

his(2-Ethylhexyi)phthalate (ug/kg) <690 <670 <690 <690 <700 i 10 33(_)

Benzo(b)fluormlthene (ug/kg) <690 <670 <690 <690 <7_)0 <71)0 <3300
Benzo(k)lluotanthene (ug/kg) <690 <670 <691) <690 <700 <700 <3300

Benzo(a)pyrene (ug/kg) <690 <670 <690 <690 <700 <700 <3300

lndeno(l,2,3-cd)pyrene (ug/kg) <690 <670 <690 <690 <700 <700 <3300

Dibenz(a,h)anthracene (ug/kg) <690 <670 <690 <690 <700 <700 <3300

Benzo(g,h,i)perylene (ug/kg) <690 <670 <690 <690 <700 <700 <3300

Nt_tes: NA = Not Analyzed
< = [)election l.imtt

ug/kg = microgzams per kilogram
Data not vali&_zed by JMM



TABLE 13-5

SITE 16 - CANS C-2 AREA

RESULTS FOR PESTICIDE AND PCB COMPOUNDS AND GLYPHOSATE

DETECTED IN SOIL SAMPLES

(Sheet 1 of 3)

BC2-6 BC2-6R BC2-8R MWC2- ! M WC2-2 SSC2-12 SSC2-13

07/25/90 07109/90 07109190 07/25190 07/2.4/90 07/24/90 07f24/90

ParameterReported 9.5-10ft I-I.5ft 1-1.5ft 0.5-1ft 9-9.5ft 0-0.5ft 0-0.5ft

Pesticide/PCB Compounds

alpha-B HC (ug/kg) <1.20 3.7 2.3 < 1.00 3 <20.0 < I0.0

bela-B FIC (ug/kg) <1.20 < I. 10 3. I < I .(X) < 1.30 <20.0 < I{).()

gamma-B tlC (I,indane) (ug/kg) <1.20 3.8 < 1.00 < I.(X) < 1.30 <20.0 < 10.0

4,4'-DDD (ug/kg) 4.5 3.7 11 6. I 10 <40.0 <20.0

4,4'-DDE (ug/kg) 2.5 2.2 7.8 <2.00 <2.60 <40.0 <20.0

4,4'-DDT (ug/kg) 69 31 140 14 <2.60 <40.0 <20.0

AJroclor- 1248 (ug/kg) <30.0 <28.0 <26.0 <26.0 <32.0 <500 <250

Aroclor- i 254 (ug/kg) <59 <56 <52 <51 <65 < 1000 <500

Aroclor- 1260 (ug/kg) <59 <56 <52 <51 <65 2300 i600 ,

SSC2-15 SSC2-35

07/24/90 07/24190

0-0.5 ft 0-0.5 ft

Glyphosate (ug/g) 0.8 1

Noles: NA = No4 Analyzed
< = Detection Linut

ug/g = nucrogran_ per gram
ug/kg = nucrograms per kilogram

Data no! wdtd_Hed by JMM



TABLE 13-5

SITE 16 - CANS C-2 AREA

RESULTS FOR PESTICIDE AND PCB COMPOUNDS AND GLYPtiOSATE

DETECTED IN SOil. SAMPLES

(Sheet 2 of 3)

SSC2-21 SSC2-22 SSC2-23 SSC2-24 SSC2-25 SSC2-28 SSC2-31

07/24/90 07/24/90 07/24/90 07/24/90 07/24/90 07/24/90 07/24/90

Parameter Reported 0-0.5 ft 0-0.5 ft 0-0.5 ft t|-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft

Pesticide/PCB Compounds

alpha-B tIC (ug/kg) < I0.0 < !0.0 < ! 00 < I0.0 < I0.0 <50 < i0.0

beha-BtlC (ug/kg) <10.0 <!0.0 <100 <10.0 <11).0 <51) <i0.0

gamma-BIIC (IAndane) (ug/kg) <10.0 <!0.0 <100 < 10.0 <!0.0 <50 <10.0

4,4'- DDD (ug/kg) <20.0 <20.0 <200 <20.0 <20.0 < I (X) <20.0

4,4'-DDE (ug/kg) <20.0 <20.0 <200 <20.0 <20.0 < I(X) <20.0

4,4'-DDT (ug/kg) <20.0 <20.0 <200 <20.0 65 < 100 <20.0

Ana:lor- i248 (ug/kg) <250 <25.0 <2500 4600 <250 < 13(_ <250

Aroclor- !254 (ug/kg) <500 <500 23000 <500 <500 1_000 <5(X)

Aroclor- 1260 (ug/kg) ! 500 3500 <5000 <500 <500 <25{)0 7300

< = DetectionLimit
ug/g = microgramspergram

ug/kg = microgramsperkilogram
Datanot validatedby JMM



TABLE 13-5

SITE 16 - CANS C-2 AREA

RESULTS FOR PESTICIDE AND PCB COMPOUNDS AND GLYPHOSATE

DETECTED IN SOIL SAMPLES

{Sheet 3 of 3)

SSC2-32 SSC2-38 SSC2-39

07/24/90 07/24190 07/24/90

Parameter Reported 0-0.5 ft 0-0.5 ft 0-0.5 ft

Pesticide/PCB Compounds

alpha-B IIC (ug/kg) <5.00 < i0.0 < 10.0

beta-Bl IC (ug/kg) <5.00 < 10.0 < 10.0

gamma- B! IC (Lindane) (ug/kg) <5.00 < 10.0 < 10.0

4,4'-DDD (ug/kg) < I0.0 <20.0 <20.0

4,4'-DDE (ug/kg) <10.0 49 20

4,4'-DDT (ug/kg) < i0.0 180 <2{).0

Arocior- 1248 (ug/kg) < 120 <250 <250

Artx:lor- 1254 (ug/kg) <250 <500 <50()

Aroclor- ! 260 (ug/kg) 4000 <500 <50(I

Noles: NA = Nol Aaalyzed
< = DelcctioaLinul

ug/g = neaograms pergram
ug/kg= nliaoglanm perkilogfalll

Datanotvalidatedby JMM

\



TABLE 13-6

SITE 16 - CANS C-2 AREA

RESULTS FOR METALS DETECVI'EDIN SOIL SAMPLES

(Sheet I of 15)

BC2-4 BC2-4 BC2-4 BC2-4 !|C2-5 BC2-5 BC2-5

07/24/90 07/24190 07/24/_) I)7/24191) I)7124/91) I)7/24/91) 07/24/90

Parameter Re|)twted 0.5-1 f! 5-5.5 f! 9.5-1(| fl 13-13.5 ft 0.5-1 ft 7-7.5 ft 13.5-14 ft

Aluminum (mg/kg) 3910 3740 5060 i I(X_O "4480 4260 4250

Antimony (mg/kg) <6.20 <7.30 <7.40 <8.60 <6.50 <7.40 <7.30
Arsenic (mg/kg) <10.0 < 12.0 < 12.0 < 14.0 < I i .0 < 12.0 < 12.0

Barium (mg/kg) <20.0 26 29 46 23 <25,0 <24.0

Beryllium (mg/kg) < 1.00 <1.20 < 1.20 < 1,40 < 1.10 <1.2() < 1.20

Cadmium (mg/kg) < 1.00 < 1.20 <1.20 < 1.40 < 1.I0 <1.2() < 1.20

C_dcium (mg/kg) 2200 2000 2(100 4200 1700 1800 131)0

Chromium (mg/kg) 26 24 25 44 25 22 22
Cob',dt (mg/kg) <5.10 <6. I0 <6.20 8.9 <5.40 <6.20 <6,10

Copper (mg/kg) 5.3 8.9 <6.20 68 6.9 7.6 7.6

iron (mg/kg) 7360 6000 82(X) 187(_) 7740 7ff40 6851)

i.gad (mg/kg) <5.10 <6.10 <6.20 23 <5.40 <6.2(I <6.10

Magnesium (mg/kg) 2000 1800 2600 5300 2500 23(X) 1900

Manganese (mg/kg) 76 86 92 240 84 92 86 f

Molybdenum (mg/kg) <5.10 <6.10 <6.20 <7.20 <5.40 <6.20 <6.10
Nickel (mg/kg) 20 20 26 50 26 23 18

Potassium (mg/kg) 620 <6 i0 880 1800 740 690 900

Silver (mg/kg) <i0.0 <12.0 <12.0 <14.0 <11.0 <12.0 <12.0

Sodium (mg/kg) <5.10 <6.10 <6.20 <7.20 <5.40 <6.20 <6.10

"Paallium (mg/kg) <510 <610 <620 1900 <540 <620 <610

Titanium (mg/kg) 410 430 420 470 320 350 270
Vanadium (mg/kg) 16 16 19 34 15 15 i 5

Zinc (mg/kg) 15 17 I'J 75 18 17 i 7

N_blcs NA = No! Al_aly/.cd
<. : Ik'l¢cll_.m I.Hlul

Ilig/_g = II|llhg[]ll|_ ik'r kl|Ogl-alll
l_ta m,l valuhltt'd b._ JMM



"FAILLE13-6

SITE 16 - CANS C-2 AREA

RESULTS FOR METAI.S DETECTED IN SOIl. SAMPLES

(Sheet 2 of 15)

BC2-SR BC2-6 BC2-6 I|C2-6 ilC2-6 i_C2-6R BC2-7
07/24/90 07/25190 07/25190 07/2.5/90 07/25/_| 07109/90 07/24/90

Parameter Reported I-I.5 I'l 0.5-1 ft 5-5.5 ft 9.5-10 |'! 14-14.5 ft 1-1.5 ft 0.5-1 1"!

Aluminum (mg/kg) 6630 3800 3970 4280 7850 4820 4880

Amimony (mg/kg) <6.90 <6.2(I <7.20 <7. I0 <7.50 <6.7(I <6.90

Arsenic (mg/kg) < 12.0 < i0.0 < 12.0 < 12.0 < 12.0 < I 1.0 < 12.0

Barium (mg/kg) 45 23 <24.0 <24.1) 36 <22.0 27
Beryllium (mg/kg) <1.20 < I.f_) <1.20 < 1.2{) <1.20 < I. 10 < 1.20

('admitun (m g/kg) < 1.20 < 1.00 < !. 2(I <1.20 <I. 20 < I. 10 < I.20

('alcium (mgtkg) 2400 1900 1700 25(X) 61(D 204)0 21_X)

Chromium (mg/kg) 31 21 25 25 34 24 26

Cob;dr ,Cm,,,,1",,k_,_ 7 <5.20 <6. (_) <5.90 <6.20 <5.6() <5.8()

Copper (mg/kg) 14 27 6 8.4 16 17 <5.80
Iron (mg/kg) 11000 6140 7380 6890 12500 8240 7870

l.cad (mg/kg) 6.4 <5.20 6.5 <5.90 <6.20 <5.60 <5.8{)

Magnesium (mg/kg) 3500 1700 2000 2 i00 3400 25(X) 2400

Manganese (mg/kg) 170 78 75 84 140 90 100
Molybdenum (mg/kg) <5.80 <5.20 <6.00 <5.90 <6.20 <5.60 <5.80

Nickel (mg/kg) 39 19 24 20 35 26 26

Potassium (mg/kg) 1100 <520 <600 <590 1200 630 640

Silver (mg/kg) <12.0 <10.0 <12.0 <12.0 <12.0 <11.0 < 12.0
S(v,lium (mg/kg) <5.80 <5.20 <6.00 <5.90 <6.20 <5.60 <5.80

Thallium (mg/kg) <580 <520 <600 <590 790 <560 <58(I

Titanium (mg/kg) 320 360 300 360 430 360 300

Vanadium (mg/kg) 22 15 17 17 25 17 16

Zinc (mg/kg) 30 23 20 17 32 23 17

Nolcs: NA = No! Analyzed
< : |k_leclloll l.illul

mg/kg = imlltglztms _r kdografll
IJ_sta m_t talidated by JMM

\



TABLE 13-6

SITE 16 - CANS C-2 AREA

RESULTS FOR MFTAI,S DETECTED IN SOIL SAMPLES

(Sheet 3 of 15)

BC2-7 i|C2-7 IIC2-7 BC2-8 I|C2-8 BC2-8 ilC2-8

07/24/9t) 07/24/90 07/24/90 07/25/90 07/25/90 07/25/90 07/25/90

ParameterReported 5-5.5ft 9.5-10ft 14-14.5ft 0.5-1ft _-_._ft 9.5-1t)t't 14,5-15ft

Aluminum (mg/kg) 4200 5380 4620 3120 3150 5010 4880

Al_lillqony(mg/kg) <7,30 <7.50 <7. I0 <6, 2() <7.40 <7.30 <7.30

Arsenic (mg/kg) < !2.0 <12.1) <12.0 < 10.0 < 12.0 < 12.1) < 12.0
B_uium (mg/kg) <24.0 35 <24.0 27 <24.11 26 <24.11

Beryllium (mg/kg) < 1.20 < 1.211 <1.21) < I.I)0 < 1,20 < 1.211 < 1.20
Cadmiunn (mg/kg) <1.20 <1.20 < 1.20 < 1.00 < 1.20 <1.20 < 1.2(I

Calcium (mg/kg) 2000 32_) 5000 1300 950 3800 2200

Chromium (mg/kg) 24 28 21 21 17 26 23

Coball (nng/kg) <6.10 <6.20 <5,90 <5.20 <6.10 <6. I0 <6.10

Copper (mg/kg) <6.10 14 10 10 7.5 9.4 I I

Iron (mg/kg) 7430 9380 7760 5470 5 i 20 822(I 8690

Lead (mg/kg) <6.10 <6.20 <5.90 <5.20 <6.10 <6.10 <6.10
Magnesium (mg/kg) 2200 3(XX) 2200 1700 17(X) 26(10 2400

Manganese (mg/kg) 96 120 92 68 71 I I1) 96

Molybdenum (mg/kg) <6.10 <6.20 <5.90 <5,20 <6. i 0 <6.10 <6.10

Nickel (mg/kg) 24 30 21 17 18 26 24

Potassium (mg/kg) <610 840 910 <520 <610 8(X) 920

Silver (mg/kg) <12.0 <12.0 < 12.0 < 10.0 < i 2.0 < 12.0 < i2.0

Sodium (mg/kg) <6.10 <6.20 <5.90 <5,20 <6.10 <6.10 <6.10

Thallium (mg/kg) <610 <620 660 <520 <6 i0 <610 670
"l'ilm)ium (mg/kg) 390 390 280 270 230 350 280

Van',_lium (mg/kg) 18 20 15 12 12 18 17

Zinc (nng/kg) 17 26 2(1 17 15 22 23

Notes: NA = Not Analyzed
< = I)el¢clion I.nnut

mg/kg = mnlligrant.s pet" kiiog[am
l),_t,J tJot vail,hated by JMM



TABLE 13.6

srrE 16 - CANS C-2 AREA

RESULTS FOR METAI,S DETECVrED IN SOIL SAMPI.ES

(Sheet 4 of 15)

BC2-SR BC2-9 I}C2-9 ilC2-9 BC2-9 MWC2- I MWC2-1

07/09/90 07/25190 07125190 07125190 07125190 07125/90 07125190

|htrameler Reported I-1.5 ft I).5-1 ft 5.5-6 ft 9.5-11) ft 14-14.5 i't 0.5-I rt 2.5-3 ft

Aluminum (mg/kg) 3320 3400 3380 4320 6 I(X) 4 I()0 3160

Amimony (mg/kg) <6.20 <6.10 <7.40 <7.40 <7.50 <6.20 <6.20

Arsenic (mg/kg) < 10.0 < I0.0 <12.0 <12.0 < 12.0 < 10.0 < 10.0

B;u'ium (mg/kg) <21.0 39 30 27 38 37 25
Beryllimn (mg/kg) < 1.00 < 1.00 <i.20 < 1.20 < 1.20 < 1.00 < 1.0()

('adnnitnm (mg/kg) < 1.00 < i.(X) <1.20 <1.20 < 1.21) 2.5 < I.(X)
C;dcium (mg/kg) i 700 1900 1400 1800 2800 2100 15(X)
('hromium (mg/kg) 22 22 20 26 29 20 22
(?ob_dl (mg/kg) <5.20 <5.10 <6.20 <6. I1) <6.20 <5.10 <5.21)

('oppcr (mg/kg) 9.2 20 II 9.8 18 22 10

Iron (mg/kg) 5610 5860 6020 8170 103(X) 7210 6251)

Lead (mg/kg) <5.20 <5.10 <6.20 <6.10 <6.20 ') 35

Magnesium (mg/kg) 1700 1600 2000 2400 2700 I!)00 151X)

Manganese (mg/kg) 71 76 86 96 85 150 76

Molybdenum (mg/kg) <5.20 <5.10 <6.20 <6.10 <6.20 <5. I0 <5.20

Nickel (mg/kg) 17 16 21 25 30 25 20
Potassium (mg/kg) <520 <510 <620 780 i 100 <510 <520

Silver (mg/kg) <10.0 <10.0 <12.0 <i2.0 <12.0 <10.0 <10.0

Sodium (mg/kg) <5.20 <5.10 <6.20 <6.10 <6.20 <5.10 <5.20
Thallium (mg/kg) <520 <510 <620 <610 730 <510 <520

'l'imnium (mg/kg) 320 300 270 330 320 350 260

Vanadium (mg/kg) 14 13 16 i7 20 18 15

Zinc (mg/kg) 16 20 21 22 30 65 17

Nt)ics: NA : Nol Analyzed

< = I)cl¢clit)n [.lnUl

mg/kg : illllhgralllS l*x.'r kllog[am
I)_tta not valuhtted by JMM



TABLE 13.6

SITE 16 - CANS C-2 AREA

RESULTS FOR METALS DETECTED IN SOIL SAMPLES

(Sheet 5 of 15)

MWC2-1 MWC2-1 MWC2-1 MWC2-1 MWC2-1R MWC2-2 MWC2-2

07/25/90 07/2.5190 07125190 07125/90 07125190 07124/90 I)7124/91)

Parameler Relmrted 5.5-6 ft 8.5-9 ft I !-I 1.5 ft 12.5-13 ft I-I.5 I'l I-1.5 ft 3-3.5 fl

Aluminum (mglkg) 3440 4870 !49(X) 7080 4090 5310 4780
Antimony (mg/kg) <7.30 <7.30 <9.80 <8.00 <6.20 <6.30 <6.30

Ar,_nic (mg/kg) < !2.0 < 12.0 < i6.0 < 13.0 < I0.0 < 10.0 < 1().0

Barium (mg/kg) <24.0 36 58 38 44 26 <21.1)

Beryllium (mg/kg) < 1.20 < 1.20 < 1.6() <I. 3() < 1.()0 <1.()() < I.()()
('admium (mg/kg) < i .20 < 1.20 < 1.60 < 1.30 < I .(X) < 1.00 < 1.()()

C_dcium (mg/kg) 1400 1900 3900 2500 2300 3200 2400

Chromium (mg/kg) 18 26 61 38 26 31 28

Cobalt (fng/kg) <6.10 <6.10 12 <6,70 <5.20 <5.30 <5.2(1

Copper (mg/kg) 6.5 8.8 36 13 16 18 <5.21)

Iron (mg/kg) 5920 8580 26900 12400 8200 8360 74',)0
l£ad (mg/kg) <6.10 <6.10 14 6,8 <5.20 8.8 <5.20

Magnesium (mg/kg) 2100 2700 7600 3500 2 I(X) 2300 2300

Manganese (mg/kg) 8 ! 91 290 140 1(30 I(X) 100
Molybdenum (mg/kg) <6.10 <6.10 - <8.20 <6,70 <5.20 <5.30 <5.20

Nickel (mg/kg) 21 28 67 35 21 26 24
Potassium (mg/kg) <610 850 2700 i200 <520 580 <520

Silver (mg/kg) <!2.0 < i2.0 <16.0 <6, 70 <10.0 <10.0 < 10.0

S_ium (mg/kg) <6. I0 <6.10 <8.20 <6.70 <5.20 <5.30 <5.20

Thallium (mg/kg) <610 <610 2700 <670 <520 <530 <520
Titanium (mg/kg) 260 390 510 370 350 4(X) 4(X)

Vanadium (mg/kg) 13 17 49 24 20 I_,_ 20

Zinc (mg/kg) !7 22 71 31 21 27 i 7

Nt)tcs: NA = Nt_l Analyzed
< = l)elcclion l.lnat

Ilig/kg = Ilillllglillll_; [_f kilt'gram

l)_hl not valulaled b_ IMM



TABLE 13-6

SITE 16 - CANS C-2 AREA

RESULTS FOR METAI.S DETECVFED IN SOIl. SAMI'LES

(Sheet 6 of 15)

MWC2-2 MWC2-2 MWC2-2 MWC2-2 MWC2-3 MWC2-3 MWC2-3
07/24/90 07/24/90 07/24190 07/24/9(| 07/25/90 07/25/90 07/25/90

Parameter Reported 6-6.5 ft 9-9.5 fl 12-12.5 fl 14.5- i 5 ft I- 1.5 fl 5-5.5 f! 7-7.5 ft

Aluminunl (mg/kg) 4730 5190 506() 47q0 5560 45(X) 41 I(7
Amimony (mg/kg) <7.20 <7.80 <7.60 <7.70 <6.41) <7.30 <7.50

Ar._ nic (mg/kg) < 12.0 < 13.0 < 13.0 < 13.0 < 1i .0 < 12.0 < 12.0

Barium (mg/kg) <24.0 38 26 <26.0 55 25 25
Beryllium (mg/kg) <1.20 <i.30 < 1.30 < 1.30 < I. 10 < I 20 <1.2()

Cadmimn (mg/kg) <1.20 <1.30 < 1.3[) < 1.30 < I. 10 < 1.20 <1.2[)

('alcium (mg/kg) 1900 2200 1800 14(X) 3600 2200 16()0

Chromium (mg/kg) 24 27 28 23 14 25 23

Ct,b_dt(mg/kg) <6.00 <6.50 <6.30 <6.40 <5.30 <6.00 <6.30

Copper (mg/kg) 6.2 21 18 9.7 15 <6.110 <6.31)
Iron (mg/kg) 71)6(I 8550 8830 8090 925(I 7550 7460 ,,
Lead (mg/kg) <6.00 <6.50 <6.30 <6.40 7.4 <6.00 <6.30

Magnesium (mg/kg) 2100 2800 2600 2200 26[)0 2400 2500

Manganese (mg/kg) 93 1[)0 I (X) 9() 160 03 95

Molybdenum (mg/kg) <6.00 <6.50 <6.30 <6.40 <5.30 <6.00 <6.30

Nickel (mg/kg) 22 27 26 21 15 24 25

Potassium (mg/kg) <600 920 800 870 16()0 63[) 770

Silver (mg/kg) <12.0 < 13.0 <13.0 < 13.0 < 11.0 < 12.0 <12.0
Sodium (mg/kg) <6.00 <6.50 <6.30 <6.40 <5.30 <6.00 <6.30

Thallium (mg/kg) <600 <650 <630 900 <530 <6[)0 <630

Titanium (mg/kg) 400 400 350 280 430 360 330

Vanadium (mg/kg) 17 !8 19 17 16 17 15

Zinc (mg/kg) 17 27 24 22 32 17 19

N,,I,", NA : Nt_! Allaly/x'd
< : ])t'lccIIO|l | IIII1[

IJtg/kg : JtHiiigralllS 13_r kllogl'alll
l_l,I ni,t yah,laird by JMM



TABLE 13-6

SITE 16 - CANS C-2 AREA

RESULTS FOR METALS DETECTED IN SOIl. SAMPLES

(Sheet 7 of 15)

MWC2-3 MWC2-3 MWC2-3 SSC2- i SSC2- I0 SSC2-11 SSC2- i 2
07/25/90 07125190 07125190 07124190 07124190 (|7124190 07124190

Parameler Reported 8.5-9 ft 1(I-10.5fl 12.5-13t'! 0-(I.5 rt (I-0.5 It 0-0.5 fl 0-0.5 ft

Aluminum (mg/kg) 3890 4160 54(X) 4840 536[) 4260 7210

Anlimony (mg/kg) <7.50 <7.80 <7.60 <6.00 <7. I0 <6.0() <6.(X)

Arsenic (mg/kg) <12.0 <13.1) < 13.0 <10.0 <12.0 < IILl) < I{).0

Baritnn (mg/kg) <25.0 34 35 66 300 52 6 I

Beryllium (mg/kg) <1.20 <1.30 < i. 31) <I .(_) < I. 2[) < 1.00 < 1.()[)
(?admium (mg/kg) <1.20 <1.3[) < 1.30 12 4.3 9.7 18

C;dcium (mg/kg) 1600 1500 2900 34(_) 66(X) 2000 49{)11

(?hromium (mg/kg) 21 22 26 87 52 58 131)
('ob_dt (mg/kg) <6.20 <6.50 <6.30 5. I <5.90 <5.01) 7.9

Copper (mg/kg) <6.20 17 14 45 42 26 120
Iron (mg/kg) 7040 7590 9820 129(X) 144(_) 139(_) 25400 ,

l£ad (mg/kg) <6.20 <6.50 <6.30 170 120 180 321)

Magnesium (mg/kg) 2300 2500 2900 331X1 29[X) 23(_) 3100

Manganese (mg/kg) 9 i 88 I I0 i90 160 151) 27[)

Molybdenum (mg/kg) <6.20 <6.50 <6.30 <5.00 <5.90 <5.00 <5.00

Nickel (mg/kg) 24 26 30 77 49 56 130
Potassium (mg/kg) 700 830 i It30 650 700 690 780

Silver (rag&g) <12.0 <i 3.0 < i 3.0 < 10.0 < i 2.0 <10.0 i9

Sodium (mg/kg) <6.20 <6.50 <6.30 <5.i30 <5.90 <5.00 <5.00

Thallium (mg/kg) <620 <650 710 <500 <590 <5(_) <5(X)
Titanium (mg/kg) 300 300 300 300 500 291) 38[)

Vanadium (mg/kg) 15 16 19 17 19 16 30

Zinc (mg/kg) 17 23 25 320 460 6 i8 260

Notes: NA = Nol AnalyzJed
< -_ Dett-cllt/*fl Llmil

mg/kg = mdhgrams i_:r kdogram
13_hl tu_! validated by JMM



TABLE 13-6

SITE 16 - CANS C-2 AREA

RESULTS FOR METALS DETECTED IN SOIL SAMPLES

(Sheet 8 of 15)

SSC2-13 SSC2- i 4 SSC2- i 5 SSC2-16 SSC2- !7 SSC2-18 SSC2-19

07/24190 07/24190 07/2.41961 07124190 07/24/9(b 07124190 07/24190

Parameter Reported 0-0.5 fl I)-dL5ft 0-0.5 fl 0-0.5 fl 0-(|.5 ft 0-0.5 ft 0-0.5 fl

Aluminum (mg/kg) 4710 4330 49(R) 6340 5420 4110 4150

Anlimony (nng/kg) <6.00 <6.00 <6.f)O <6.00 <6.00 <6.00 <6.10
Arsenic (mg/kg) <10.0 <25.0 <25.0 < 10.0 < 10.0 <10.0 <1().0

Barium (mg/kg) 75 66 59 74 !)9 43 141)

Beryllium (m,.,/k,.',_...o...e:, < 1.00 <I. I0 < 1.00 < I .(_) < 1.10 <1./)O <1.()()
Cadmium (mg/kg) 15 16 34 I0 I I 6.5 13

I t_ " tlC;dciunn (n,:,/k=) 1800 2300 2200 3 II)O 3000 2200 26111)

Chromium (mg/kg) 150 554 i I/) 47 60 38 75
Coball (mg/kg) 6. I 9 10 6.6 6.6 <5.00 5.4

Copper (mg/kg) 75 78 !70 53 43 22 57
Iron (mg/kg) 35900 i 17000 93_)0 21 100 21600 I 12(_) 1880t)

Lead (mg/kg) 420 320 380 i80 IA0 70 21){) ,

Magnesium (mg/kg) 2600 2 I00 23{X1 2900 2600 2000 240{)

Manganese (mg/kg) 230 470 450 330 250 110 I_0

Molybdenum (mg/kg) <5.00 i 2 21 <5.1)0 <5.00 <5.00 5.4
Nickel (mg/kg) 59 80 150 45 53 32 130

Potassium (mg/kg) 560 630 770 720 620 570 530

Silver (mg/kg) 26 74 64 14 16 <10.0 14

Scxlium (mg/kg) <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00

Thallium (mg/kg) <500 <500 <500 <500 <500 <500 <500

Titanium (mg/kg) 200 310 330 3_)0 340 340 280

Vanadium (mg/kg) !6 i7 20 25 18 17 14

Zinc (mg/kg) 290 260 320 230 360 95 230

Noles: NA = Nol Analyzed
< : i_lccIioll [AIiUI

mg/kg = m,vlhgrams _'r kJh)grall|

Ihtul not volulated by JMM

.. -_



TABLE 13-6

SITE 16 - CANS C-2 AREA

RESULTS FOR METALS DETECTED IN SOIL SAMPLES

(Sheet 9 of 15)

SSC2-2 SSC2-20 SSC2-21 SSC2-22 SSC2-23 SSC2-24 SSC2-25
07/24190 07124190 07124190 07124190 07124190 07124/90 07/24190

P;,ran|eler Reported I)-0.5 [I 0-l).5 fl 0-0.5 ft I)-l).5 fl ll-t).5 fl ll-I).5 Il l)-t).5 fl

Ahnninum (mg/kg) 6040 4890 6690 6440 6840 5000 8270

Antimony (mg/kg) <6.00 <6.00 <6.0(} <6.00 <6.(_) <6.(_) <6.()0

Arsenic (mg/kg) <100 <100 <100 <100 <100 <100 <100

Barium (mg/kg) 77 77 6 i 59 78 66 62

Beryllium (mg/kg) < 1.0(} < 1.00 < 1.00 < I.(}O < 1.00 < I.(1(} < 1.00
"_ 14 8 14 19 19 18Cadmium (mg/kg) --

C_dcium (mg/kg) 3500 2700 34(X) 3 lOt) 351_) 251)1) 2300
Chromium (mg/kg) 160 96 78 110 190 99 120

Cob;dl (mg/kg) 6.6 6 6.4 9.4 8.5 5.7 9.6

Copper (mg/kg) 92 70 46 12() 83 64 519
Iron (mg/kg) 25700 18200 22000 37400 48400 362(X) 6(12()0 '

l£ad (mg/kg) 180 210 220 230 360 340 33(1

Magnesium (mg/kg) 4500 2700 3200 2700 3100 2 I(X) 22()0
Manganese (mg/kg) 230 200 180 260 290 i91} 3 i 0

Molybdenum (mg/kg) <5.00 6 <5.00 7. i 7.3 5.5 9

Nickel (mg/kg) i 30 78 110 83 98 59 90

Potassium (mg/kg) 690 670 760 880 840 620 690

Silver (mg/kg) < 10.0 i4 15 28 35 26 43

S{xlium (mg/kg) 5.2 <5.00 <5.{)0 <5.00 8.3 <5.00 <5.{)0

Thallium (mg/kg) <500 <500 <500 <500 <500 <500 <500
Titanium (mg/kg) • 440 380 420 330 460 3(X) 330

Vanadium(rag&g) 21 17 24 24 25 22 24

Zinc (mg/kg) 470 300 440 290 240 2 l(} 31(}

Nolcs: NA = Not Analyzed
< = I)eleclmon I.Illul

mg/kg = Iiiilligfalll._ peg kllogratn
I)_at,t ru_t valuhHed b_' JMM



TABLE 13-6

SITE 16 - CANS C-2 AREA

RESULTS FOR METALS DETECTED IN SOIl. SAMPI.ES

(Sheet 10 of 15)

SSC2-26 SSC2-27 SSC2-28 5SC2-29 SSC2-3 SSC2-3(| SSC2-31

07/24/90 07124190 I)7/2.4190 07124190 07124/90 07/24/90 07/24/90

Parameter Rep.rted 0-0.5 ft 0-l).5 ft 0-0.5 fl l)-0.5 I't 0-l).5 i'l O-O.Sfl 0-0.5 ft

Aluminum (mg/kg) 9400 6080 4660 4290 6150 5450 7460

Antimony (mg/kg) <6.00 <6.0(] 31 <6.iX) <6.0_) <6.1)0 <6.(X)
Arsenic (mglkg) < 10.0 < I0.0 < i(5.0 < I0.0 < 10.0 < I().0 < 10.0

Barium (mg/kg) 64 64 80 53 IO0 82 13()

Beryllium (fng/kg) <I. I0 < 1.00 < 1.00 < 1.00 < 1.00 < loft < 1.()()
(,admium (mg/kg) 12 9.8 15 12 13 18 15
C_dcium (mg/kg) 4700 371X) 3700 210() 3200 3()0() 36()()

Chromium (mg/kg) 45 42 63 63 97 77 110

Cobalt (mg/kg) 62 6.9 6. l 5 6 65 S.:_

Copper (mg/kg) 60 63 65 190 59 46 83 i

Iron (mg/kg) 21000 24500 23200 22200 217(X) 16400 25(_00

[,cad (mg/kg) 160 130 31(5 300 230 420 230

Magnesium (mg/kg) 3000 2900 2400 2 I(X) 3900 25(X) 39(X5
Manganese (mg/kg) 310 330 290 160 22(5 54(5 450

Molybdenum (mg/kg) 9.4 <5.00 6. I <5.00 <5.00 <5.00 6

Nickel (mg/kg) 83 130 80 45 82 64 78
Potassium (mg/kg) 780 590 540 <500 700 720 730

Silver (mg/kg) i6 18 18 14 < I0.0 12 17

Sodium (mg/kg) <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.(g)

Thallium (mg/kg) 550 <500 <500 <500 <500 <500 <500

Tit,'mium (mg/kg) 450 290 300 330 430 5(X) 4(X5
Vanadimn (mg/kg) 27 24 16 i 7 21 25 24

Zinc (mg/kg) 290 2 i 0 320 i80 370 24(5 230

Nolcs: NA = Not Analyzed
< = I_:teclJon t.in_Jt

mg/kg = nnlhgrams pet" kdt_gram
lkata trot valt&tted by .IMM



"FABLE 13-6

SITE 16 - CANS C-2 ARFA

RESULTS FOR METALS DETECTED IN SOIL SAMI'LES

(Sheet 11 of 15)

SSC2-32 SSC2-33 SSC2-34 SSC2-35 SSC2-36 SSC2-37 SSC2-38
07/24/90 07/24190 07124190 07124190 07124190 07/24/90 07124190

Parameter Reported i)-|).5 ft O-ql.5t't 0-0.5 ft 0-(|.5 f{ 0-0.5 ft 0-0.5 fl 0-i).5 fl

Ahnminum (mg/kg) 6110 6200 7580 6470 5170 4c)40 5150

Antimony (mg/kg) <6.10 <6.30 <6.00 <6.01) <6.00 <6.01) <6.00

Arsenic (mg/kg) <I1).0 < I 1.0 17 < I0.0 < I[).0 < I{).() <:I1),(I
Barium (mg/kg) 74 81 66 73 74 45 32

Beryllium (mg/kg) <1.00 < I. 10 < I. I0 < 1.01) < 1.01) < 1.O() ,, 1.1()

Cadmium (mg/kg) 9.6 8 7.8 i 2 8.6 12 8.1
C_dcium (mg/kg) 2900 270t) 3600 3500 30110 27()() 32()0

Chromium (mg/kg) 71 63 40 43 39 6!) 6-4

Cob_dt (mg/kg) 8. I <5.30 6.4 5.7 5.4 5 6.6

Copper (mg/kg) 56 43 190 44 42 30 66

Iron (mg/kg) 736(10 16800 254(X) 2101S3 19900 i5 I(_) 271O0

l,ead (mg/kg) 280 240 22(1 160 18() 380 2211

Magnesium (mg/kg) 2700 2800 34{){) 2900 2800 231X) 31{10

Manganese (mg/kg) 420 220 410 260 260 120 21){)
Molybdenum (mg/kg) 5.9 <5.30 <5.(10 <5.00 <5.01) <5.011 7.2

Nickel (mg/kg) 67 55 33 51 53 50 56

Potassium (mg/kg) 820 610 740 670 580 630 530

Silver (mg/kg) 29 <1 i.0 12 <10.0 <10.0 <10.0 L2

Sodium(rag&g) <5.00 <5.30 <5.00 <5.00 <5.00 <5.(10 <5.00

Thallium (mg/kg) <500 <530 <500 <500 <500 <500 <5(10
Titanium (mg/kg) 360 320 250 410 270 440 260

Vanadium (mg/kg) 22 i 7 2_,1 22 20 i9 19

/.me (mg/kg) i 50 160 250 160 151) i 71) 1911

N,,ncs NA = Nol A0_alyi'J.'d
< : Ik-I¢fllOfl 1,111111

ang/kg = rn01hgrams I_r kilogram

lkzl, t not valuhtled b.) JMM



TABLE 13-6

SITE 16 - CANS C-2 AREA

RESULTS FOR METALS DETEC_FED IN SOIl. SAMPI,ES

(Sheet 12 of 15)

SSC2-39 SSC2-4 SSC2-4(I SSC2-41 SSC2-42 SSC2-43 SSC2-44

07/24/90 07/24/90 07/24/90 07/26/90 07/26/90 07/26/90 07/26/90

I';u'ameler Rel)on'led 0-0.5 ft 0.0.5 ft I)*0.5 ft I)-0.5 fl ()-0.5 ft 0-0.5 Il O-I)._gIl

Aluminum (mg/kg) 6620 4680 7080 12700 13500 _20 7930
Antimony (mglkg) <6.00 <6.10 <6.00 5.6 6.8 2.!) 4.5

ArEnic (mg/kg) < I0.0 < 10.() <10.0 6.1 6.7 5.7 13.2

Barium (mglkg) 68 I1() 63 14'_ 163 ')6.1 _().3

Beryllium (xng/kg) < I.(X) < I.(X) < 1.00 06 0.6 ().3 <().200
('admium (mg/kg) 21 5.6 16 07 ().7 I 4

(';dcimn (mg/kg) 3600 45(X) 6500 146()() 13')(_) 5')40 4530

Chrounium (mg/kg) 85 76 62 24.'} 25.4 30.6 40,5

('oball (mg/kg) 8.8 5 8.2 I 1.7 II .7 7.7 6.3

Copper (mglkg) 68 38 66 32.7 43.9 24 43.4
Iron (mg/kg) 293(X) 12(X)O 29600 236011 23800 165(X) 24901)

I.ead (mg/kg) 500 130 310 13.4 16.4 22.6 137

Magnesium (mg/kg) 38(X) 38(X) 39(X) 7420 7600 5 I_O :_t)b;()

Manganese (mg/kg) 220 150 230 417 480 357 424

Molybdenum (mg/kg) 6.7 <5.00 6.5 <1.00 1.I < 1.()0 3.2

Nickel (mg/kg) 96 76 79 38.2 37.2 3t).6 49.4

Polassium (mg/kg) 650 640 650 2320 2400 1300 970

Silver (mg/kg) i 2 < I0.0 13 <4.40 <4.40 <4.40 <4.30
Sodium (mg/kg) <5.00 <5.00 <5.00 <0.600 <0.600 <(I.600 1

Thallium (mg/kg) <500 <500 <500 274 280 253 414
"l'itmfium(mg/kg) 360 310 440 1110 1372 7()8 348

Vanadium (mg/kg) 24 16 25 26.2 28.8 31.9 20. I

Zixkc(mg/kg) 320 817 3(R) 79.3 83.1 174._ IzlI

N,JI,:s: NA = Nol Analyl, cd
< = I"k.feCllon l.lullll

Ill_/kg = IIIllligfallls IX'I klh)gfalll
I_lhJ m Jr v, alld_lted by JMM



TABLE 13-6

srI'E 16 - CANS C-2 AREA

RESUI,TS FOR METALS DETECTED IN SOIL SAMPI.ES

(Sheet 13 of 15)

SSC2-45 SSC2-46 SSC2-47 SSC2-48 SSC2-49 SSC2-5 SSC2-50

07/24/90 07124190 I)7126/9(I 07126190 07126190 I)7124/90 07126190

IJarameler Reported 0-0.5 ft (1-(1.5fl 0-0.5 fl 0-(I.5 II 0-0.5 Ii 1)-0.5 I/ O-(I.5 ft

Ah.ninum (fng/kg) 7990 4510 15(XX) I I 8(X) 14000 4460 17300

Anthnony (mg/kg) 5.8 <2.10 6.7 5.3 7.3 <6.(10 6.6

Arsenic (mg/kg) 14 <2.50 7.8 8.3 6.7 < I().(1 I I. I

Bariun_ (mg/kg) 81.6 94.4 286 145 lq6 _,4 24 I

Bcryllitnfn (mg/kg) 0.2 <().2(X) (1.5 0.5 0.5 <1.0() ().7

('admium (mg/kg) 4.5 1.3 0.7 0.6 0.8 4.6 08

('alcium (mg/kg) 7080 39(R1 14600 13200 160()() 5100 19904)

(?hmmimn (mg/kg) 27.8 26.8 27 20.9 24.2 48 30

('ohgtll (mg/kg) 7.8 5 15 1 i.4 14.2 <5.()0 15.4

(?oppcr (mg/kg) 33.3 18.5 69.6 34.8 49.3 35 69

Iron (mg/kg) 343(X1 9430 28400 23900 262(X1 o80() 3{13{}()

I.ead Ong/kg) 144 28.5 13.9 i 2.3 16.7 92 18.2

Magnesium (mg/kg) 4260 2740 9460 7360 8610 2900 9770

Manganese (mg/kg) 573 145 515 396 473 140 544

Molybdenum (mg/kg) 1.8 < i .00 < I. 10 I. I < I.(X) <5.(R) < I. l0

Nickel (mg/kg) 26 25. I 46. ! 35.9 41.2 44 46.q

Pol;Lssium (mg/kg) 1100 830 2010 2(X)O 1800 560 26(X)

Silver (mg/kg) <4.30 <4.40 <4.40 <4.40 <4.40 < 10.0 <4.4(I

Sodium (mg/kg) 1.3 <0.600 <0.600 <0.600 <0.6(X) <5.(X) <0._)0

"Ilmllium (mg/kg) 454 181 388 235 478 <5(X) 427

"l'it_mium (mg/kg) 418 289 997 830 893 320 i780

Vanadium (fng/kg) 32.7 !4.6 34.8 23.4 29.6 15 37. ]

Zinc (mg/kg) 132 5(I.9 91.6 76.6 79. ! 666 89.q

Nolcs: NA = Nol Analyzed
< = |'kleclloll [ illUl

Ilig/kg = nltlhgranis per kllogralll
I),Jhi tu*! valuhHed by JMM



TABI.E 13-6

SITE 16 - CANS C-2 AREA

RFSULTS FOR ME'FAI.S DETEC'FEI) IN SOIL SAMPIA_.S

(Sheet 14 of 15)

SSC2-51 SSC2-52 SSC2-53 SSC2-54 SSC2-55 SSC2-6 SSC2-7

07F26/9i) 07126190 07126190 07/26/911 07126190 07/24/9q) 07124190

|)ill'itllle|¢r Rel)-n'led 0-0.5 fi 0-0.5 ft it-0.5 fl 0-0.5 ft (|-(|.5 ft 0-0.5 It |1-0.5 ft

A hilnilluin (mg/kg) 12800 15400 1330() 14600 14600 623() 506()

Alililnony (Inglkg) 4 6.9 5.9 5.7 6.8 <6.00 <6.00

Arsenic (lilg/kg) 6.2 8.2 8.7 7.6 7.6 45 < I0.()

B:iriillli (niglkg) 1314 271 242 316 2214 71 _)8

Bcrylliulu (lug/kg) 0.5 0.6 05 1).7 03 <1l)li < I.()1)

(';ithniilm (lllg/kg) 0.6 0.7 0.6 0.8 0.7 4.4 7.1)

('alCiLmi (mg/kg) 1504X) 183(X) I(_4()0 18600 17200 5600 3400

('hronihlxn (ing/kg) 24.5 28.7 23.5 24.2 28.5 51) 47

('oh;ill (inglkg) 9.7 14.9 13.5 14 15 5.2 6.2

('oppcr (ing/kg) 33.8 65 40.2 39 95.9 110 1390

iron (mg/kg) 22 I(X) 275(10 25300 271X10 27800 12400 13 I()0 ,

I.ead (lUg/k/) 14.7 18. I I i.3 12. l 17.4 I 1(I I_0

Magnesium (mg/kg) 7480 9170 7940 82(X) 8790 351X) 28(Xi

Mang;mese (mg/kg) 409 583 480 5(14 51)7 160 200

MolyMc,ium (mg/kg) < 1.00 < I. i0 < I .(X) < 1.10 < 1. I0 <5.00 <5.IX)

Nickel (mg/kg) 36. ! 44.8 38.9 39.3 42.3 59 798

Potassium (,ng/kg) 2100 2240 2300 23110 23(X) 750 740

Silver (mg/kg) <4.30 <4.40 <4.40 <4.50 <4.50 < 10.0 < 10.0

S(flium (mg/kg) <0.600 <0.600 <0.600 <0.600 0.6 <5110 <5.(X1

Thallium (,ng/kg) 307 330 291 297 269 <500 <5110

"l'itmlium (mg/kg) 1300 1460 I I(X) 1450 1360 420 350

Vanadium (mg/kg) 28.1 35.4 27.6 29.8 29.2 20 17

Zi,¢ (ing/kg) 69.9 86.9 7t) 89.8 122 568 430

Nok'_ NA : Nol Analyzed
< : l__'l¢l.'llOII J.llllil

IIl_/kg : IIIiIhg[alllS; IX'i +kllOgfalll
/),tt, i ;1¢11 I ,Ihdated by 73t.%1



TABLE 13-6

SITE 16 - CANS C-2 AREA

RESUI.TS FOR METAI.S DETECTED IN SOIL SAMPLES

(Sheet 15 of 15)

SSC2-8 SSC2-9

07/24190 07124190

IJarameter Reported 0-0.5 ft 0-(l.5 ft

Aluminum (mg/kg) 6550 4820

Anlimony (mg/kg) <6.00 <6.00

Arsenic (mg/kg) < 10.0 < I 0.0

Barium (ing/kg) I10 74

Bcryllimn (mg/kg) < I.{)0 < 1.00

Cadmium (mg/kg) 4.2 6.2

('alcium (mg/kg) 9500 5700

(Thromium (mg/kg) 55 43

('ob_dt (mg/kg) 5.4 <5.00

('oppcr (mg/kg) 62 4 I

Iron (mg/kg) 1411){) i 20{){)
in_ ,,)iazad ( Jk_,. 100 83

Magnesium (mg/kg) 37()0 281)0

Manganese (mg/kg) 180 140

Molybdenum (mg/kg) <5.00 5.4

Nickel (mg/kg) 53 48

Potassium {mg/kg) 690 640

Silver (mg/kg) < 10.0 < 10.0

S_aJium (mg/kg) <5.00 <5.00

Thallium (mg/kg) <500 <500

Titanium (mg/kg) 400 350

Vanadium (mg/kg) 20 16

Z., img/kg) 1020 554

Notes: NA = Not AnMyzcd
< = Ik-tct.'iit_n |.IIIHI

islglkg = iinllngrams pci" kilogram
lh_ta not v_didatrd by JMM



TABLE 13-7

SITE 16 - CANS C-2 AREA

RESULTS FOR TOTAl. ORGANIC CARBON, i,I I, AND CATIONS/ANIONS DETECTED IN SOIl. SAMPI.ES

(Sheet 1 of 2)

BC2-4 BC2-4 BC2-4 BC2-5 BC2-6 B('2-7 1|('2-7

|)7124190 07124190 07124190 0712419O 07/25/90 07124/90 07124190

" - - _..-3 fl 3.5-4 ft 2.5-3 It 3.5-4 ft|'arameter Rel)nrh'd 3.5-4 ft 4-4.5 ft _-_._ ft _ :'

Characteristic Measurements

pi ! (Unils) 8.6 7.3 _.5 _ 7._ _.5 _.5

I|C2-4 BC2-5 BC2-6 BC2-7 BC2-8 IK'2-9 MWC2- I

t)7124/91) I}7124/91) I)7125194) t)7/24191) 07125190 07/25190 I)7/2:3190

3.5-4 ft 4-4.5 ft 4-4.5 f! 4-4.5 ft 4-4.5 ft 4-4.5 ft O.5-I |'!

Calions/Anions

Cation Exchange Cap:icily (mcq/hg) 2 3.36 3.6 3.12 2.()6 6.!)6 3.2

BC2-4 BC2-4 BC2-5 I|C2-6 1|C2-7 BC2-8 I_C2-9

I)7/24/90 07/'24/90 07/24/90 07/25/90 07/24/90 07/25/90 07/25/90

3.5-4 ft 4-4.5 ft 4-4.5 ft 4-4.5 ft 4-4.5 f! 4-4.5 f! 4-4.5 ft

Total Organic Carbon

Total Organic Carbon (mg/kg) 328 164 328 218 273 273 382

Noles: NA = Not Analyzed
< = i)¢leclion l.mul

mg/kg = milligrams I_r kdogram
I)at_J m_t valulaled h_"JMM



TABLE 13-7

SITE 16 - CANS C-2 AREA

RESULTS FOR TOTAL ORGANIC CARBON, pH, AND CATIONS/ANIONS IN SOIl. SAMPLES

(Sheet 2 of 2)

BC2-8 BC2-9 MWC2-1 MWC2-2 MWC2-3

07/25190 07125190 (1712519(t 07124190 0712519(|

Parameter Reported 3.5-4 fl 3.5-4 ft 2.5-3 ft 3-3.5 f! 5-5.5 fl

Characteristic Measurements

pll (Units) 7.1 8.6 g. I _.3 9.2

MWC2-1 MWC2-2 MWC2-3 MWC2-3

07/25/90 07/24/90 07125190 07/25/90

4-4.5 ft 4-4.5 ft I-I.5 I't 3.5-4 ft

Catil)ns/AnitJns
9 ")

('alio. Exchange Capacity (meq/hg) 3.28 2.88 5.04 ..3_ t

MWC2-1 MWC2-2 MWC2-3

07/25190 07/24190 07/25190

4-4.5ft 4-4.5ft 3.5-4ft

Total Organic Carbon

Total Organic Carbon (mg/kg) 218 273 273

Noles: NA = Nol Analyzed
< = Detection Linul

ing/kg = null*grams per kilogram
I)at, anot validated by JMM



TAIILE 13-8

SITE 16 - CANS C-2 AREA

RESULTS FOR GENERAL CilEMICAL CHARACTERISTICS IN SOil. SAMPI.ES

(Sheet I of 2)

BC2-4 BC2-5 BC2-6 BC2-7 BC2-8 I_C2-9 M WC2-1

07/2 4/90 07/2 4/9( ) !)712519(J ()7124/9( ) (_7125/9() 07/2 5/9t _ t_7/25/90

Parameter Reported 3.5-4 fi 4-4.5 fl 4-4.5 ft 4-4.5 ft 4-4.5 |'t 4-4.5 ft 4-4.5 |'t

Ash(%) 99.3 99.3 99.2 99.4 99.3 NA 99.3

Chloride (mg/kg) 5.2 5.5 6.2 5.7 8.2 6.7 9.9

Nitrate (as Nitrogen) (mg/kg) 0.39 <0.1 l0 ().23 0.2 0.24 <0.12() <() 120

Sulfitle (mg/kg) 2.4 15.7 26 6.7 8.5 16.4 3.5

Total Kjcldahl Nitrogen (mg/kg) 84 67.2 84 67.2 67.2 101 (_7.2

Total Phosphorus (mg/kg) 453 497 312 648 648 382 285

Total Cym|idc (mg/kg) NA NA NA NA NA NA NA

M WC2-2 MWC2-3 SSC2- i I SSC2-12 SSC2- ! 3 SSC2-14 ,",;SC 2- 2

07/24/90 07/25190 07124190 07124/90 07124190 07124/9|) 07/24/90

Parameter Rel)oried 4-4.5 ft 3.5-4 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-(1.5 ft 0-0.5 fi

Ash (%) 99.2 99.3 NA NA NA NA NA

Chloride (mg/kg) 6.1 6.6 NA NA NA NA NA

Nitrate (as Nitrogen) (mg/kg) <0.100 <0.120 NA NA NA NA NA

Sulfate (mg/kg) 5.9 7.5 NA NA NA NA NA

"Ik_tal Kjeldahl Nitrogen (mg/kg) 61.6 72.8 NA NA NA NA NA

Total Phosphorus (mg/kg) 338 409 NA NA NA NA NA

Total Cyanide (mg/kg) NA NA !. 1 1.8 1 1.5 5.4

Notes: NA = Not Analyzed
< : I)elecllon l.mul

mg/kg = nulligrams pel kdogram
l)ota not v_duld_ted by JMM



TABLE 13-8

SITE 16 - CANS C-2 AREA

RESULTS FOR GENERAL CHEMICAL CHARACTERISTICS IN SOIl. SAMPLES

(Sheet 2 of 2)

SSC2-20 SSC2-21 SSC2-22 SSC2-23 SSC2-24 SSC2-25 SSC2-26

07/24190 07/24190 07_4/_) 07124190 07/24190 07124190 07/24190

Parameter Reported 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft

Ash (%) NA NA NA NA NA NA NA

Chloride (mg/kg) NA NA NA NA NA NA NA

Nitrate (as Nitrogen) (mg/kg) NA NA NA NA NA NA NA

Sulfate (mg/kg) NA NA NA NA NA NA NA

Total Kjcldahl Nitrogen (mg/kg) NA NA NA NA NA NA NA

Total Phosphorus (mg/kg) NA NA NA NA NA NA NA

Total Cy_mide (mg/kg) 1.2 1.2 i.7 7.8 I. I 1.8 I. 1

SSC2-31 SSC2-33 SSC2-34 SSC2-38 SSC2-39 SSC2-8

I)71241')0 07/24190 07/24/_) 07124190 07124190 07124190

Parameter Reported 0-0.5 ft 0-0.5 fl 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 fl

Ash (%) NA NA NA NA NA NA

Chloride (mg/kg) NA NA NA NA NA NA

Nitrate (as Nitrogen) (mg/kg) NA NA NA NA NA NA

Sulfale (mg/kg) NA NA NA NA NA NA

Total Kjeidahl Nitrogen| (mg/kg) NA NA NA NA NA NA

*lk)tal Phosphorus (mg/kg) NA NA NA NA NA NA

Total Cyanide (mg/kg) 1.4 I. l I. i 1.6 1.4 2.1

Notes: NA = Not Analyzed
< :- |'kelt:Clit_lt |.l-Vttlt

II|g/kg : rlalligt'allLS I_r kdt)graln
I),_l,J _u,I r,dulated by JMM



TABLE 13- 9

SrrE 16 - CANS C-2 AREA

RESULTS FOR VOLATILE ORGANIC COMPOUNDS AND TOTAl. ORGANIC CARIION

DETECTED IN GROUNDWATER SAMPLES

MWC2-1 MWC2-2 MWC2-3

08/29/90 I 0/18190 08/30/90

Parameter Reporled 0-0 f! t)-I) fl II-l) ft

Total Organic Carl)on

"i'_)tal Organic Carbon (rag/L) 10.3 9.7 10.7

Volatile Organic Comix)unds

Mcd_ylcne Chloride (ug/L) 6 7

Trichloroelhene (ug/L) <5.00 7

Notes: NA : Not Analy_'x_d
< = Iklection Limit

il|g/]. = n|llllgranls p_r liter
ug/l. = Inicr_ran_ per Iiler

Data not validated by 3MM



TABLE 13-10

SITE 16- CANS C-2 AREA

RESULTS FOR METALS DETECTED IN GROUNDWATER SAMPLES

MWC2-1 MWC2-2 MWC2-3

08/29/90 ! 0/I 8/90 08/30190

Parameter Reported 0-0 ft 0-0 ft I)-0 ft

Arsenic (mg/L) 78 64 86

Barium (mg/L) 0.41 0.31 0.49

Calcium (mg/L) 30 61 40

Chromium (rag/L) I).27 0.2 0.34

Cobalt (mg/I.) 0.05 <0.050 0.057

Copper (mg/l.) 0.14 0.(Y)5 0. i 2

Iron (rag/L) 116 90 136

i.cad (mg/l.) <0.100 <0.100 0.05

Magnesium (mg/L) 33 4 i 39

Manganese (mg/I.) I. i 0.95 1.2

Nickel (mg/l.) 0.31 0.23 0.36

Potassium (mg/L) 20 28 21

Selenium (mg/l.) <0.050 <0.050 0. I

S_xlium (rag/L) 129 56 28

Titanium (rag/L) 2.4 i.9 3

Vanadium (rag/L) 0.22 0.16 0.25

Zinc (mg/L) 0.31 0.23 0.28

Notes: NA = Not Analyzed
< : Detection Limit

mg/L = milligrams per liter
Dau_ not vali&_ted by JMM



TABLE 13-11

SITE 16 CANS C-2 AREA

RESULTS FOR DISSOLVED OXYGEN, pH, AND SPECIFIC CONDUCTANCE DETECTED IN GROUNDWATER SAMPLES

MWC2-1 MWC2-2 MWC2-3

08/29190 10/18/90 08/30/90

ParameterReported 04)ft 0-0ft 0-0ft

Characteristic Measurements

Dissolved Oxygen (rag/L) 3 4 2.6

pH (Units) 8.4 7.8 8.4

Specific Conductance (umhos/cm) 810 700 290

Notet: IdA= Net Analyzed
< = De_ecaionLimil

mg/L = milligramsperliter
undms/crn= micrccnhmpe_rcemimet_r

Dma _ mliztmedb,yJIdM
I



"FABLE 13-12

SITE 16 - CANS C-2 AREA

RESULTS FOR GENERAL CHEMICAl. CtlARACVFERISTICS IN G ROUNDWATER SAMPLES

MWC2-1 MWC2-2 MWC2-3

08/29190 I0/! 8/90 08130190

ParameterReported 0-0ft 0-0ft 0-0ft

AIk_dinity, bicarb (as CaCO3) (rag/L) 220 240 110

Alkalinity, carb (as CaCO3) (mg/L) 20 <5.00 <5.00

Alkalinity, toud (as CaCO3) (mg/L) 240 240 110

Chloride (mg/l.) 47 28 9.1

Sulfale (mg/L) 39 54 20

Total Dissolved Solids (rag/13 780 460 350

Total 1lardness (as CaCO3) (rag/L) 211 321 260

Total Cyanide (mg/L) <0.010 0.19 <0.010

I

Notes: NA = NtaAnalyzed
< = DcleclionLinul

mg/l. = milligramsperI,er
IAatanot validatedby JMM



I

ssc2-1_ MWC2-1 I MAVENUE
I

• SSC2-31

SSC2-21 • $SC2:.41

ssc2-a2• ssc22 • ssc2-slSSC2-13 •.

• • BC2-4 /m
88C2-33 _ '

SSC2-14 • m_SSC2-43
• • SSC2-24 / • 88C2-23

I
SSC2-15 SSC2.34 [

ssc2-5 • • • • ssF4'*
MWC2-2 BC2-5 SSC2-2s

SSC2q6 • • OBC2"6 / --
SSC ssc2-26 • •

$8C2-35 sSC2-45 • 8SC2-52
sSC2-17

SSC2-7 • •SSC2-27 • SSC2-36

u) • SSC2-46

z SSC2.8 SSC2-18 88C2-28

• •
• .C2-:' SS_-a7 • S,SC2-_ [ --

;SC2- SSC2-19
I _ SSC2-48 $8C2.55

_-29 _• •

&._-38

S8C2.30 SSC2-39

• BC2-8 • • •

s,_=-2om ssc2_m • ,s,sc2._

B02-9

• 2---- 7

!
MWC2-3

N AVENUE -,

0

LEGEND: SCALEINFEET
• Boring Location _....... Storm Sewer Line

• Surface Sample Location Railroad

Monitoring Well Location C) Manhole NAVAL AIR STATION ALAMEDAALAMEDA, CAUFORNIA

• _ Fence C_ Catch Basin SITE 16 - CANS C2 AREA

NOTE: CANONIEBORING,SURFACESAMPLE
ao_g a,d mo_o_q.N _.,u_, w.., oo,-ir_ _om, Dm_ rompprov_ bycanon,., AND MONITORING WELL LOCATIONS
E_L Inc. TheindMck,mtk:_ti_ _e _icj_ea onto• 0m madCADfile
provt(_ byNASAlameOm.

,._ FIGURE 13-1



A A'
15'-- SOUTH NORTH -- is'

BC2-7 BC2-5 n_,^.
_,:"."-.I"..".-'.-.",).."-:".}..'..X"..h,IK".."-..",. "-............. -v- _ MWC2-1

', iii',!i!iiii',iiii:i',:i)iii',iiiiiiiiiii:iiiiii ii',',iiiiiiiii i',',',iii!!
_q

il. / _2ii?i!iiIThiscrosssectionisbasedonlogsofwellsan

En_n_. In. NAVAL AIR STATION ALAMEDA

ALAMEDA. CALIFORNIA
LEGEND: SITE16-CANSC2AREA

_=,=,.io / GEOLOGIC CROSS SECTION A-A'

s..._,... I AS,_=t_ _¢ Fu,cW==rOu_ngO,=_g ScalelnFeet FIGURE 13-2VerticalExaggeration20:1



MWC2-1 /

DeDthlft) 2-2.5ft 5-5.5ft 8-8.5ft 10.5-11ft 11.5-12ft /

BC2-4 MethyleneChlodde 8 17 15 9 16
DeDthfft) 2-2.5ft 5.5-6ft 8.5-9fl 11.5-12ft 14-14.511 Acetone <10.0 <12.0 <13.0 23 48

CarbonOisul.qde <5.00 <6.00 <6.00 <7.00 17
MethyleneChloride 8 11 9 6 6 1,1-Dichloroe_,hane <5.00 <6.00 <6.00 <7.00 <7.00
Acetone 12 38 36 18 50 II 1,2-Dichloroethene(total) <5.00 <6.00 <6.00 <7.00 <7.00

CarbonDisulfide <5.00 <6.00 <6.CO <6.00 2 MWC2-1 _ 2-Butanone <10.0 <12.0 <13.0 <14.0 <14.0
1,1-Dichloroethane <5.00 <6.00 <6.00 <6.00 <7.00 Toluene 6 <6.00 <6.00 <7.00 60
1,2-Dichloroethene(total) <5.00 <6.00 <6.00 <6.00 <7.00 1,4-Dichlorobenzene NA NA NA NA NA
2-Butanone <10.0 <12.0 5 <13.0 7 1,2-Dichlorobenzene NA NA NA NA NA
Toluene 8 6 9 20 3

1,4-Dichlorobenzene <5.00 3 <6.C.X) <6.00 <7.00 __'-'------
1,2-Dichlorobenzene <5.00 11 3 <6.00 <7.00 L

BC2-5
2.5-3ft 5.5-6ft 8.5-9ft 11.5-12ft 14.5-15ft

BC2-4 MethyleneChloride 7 6 8 6 7
Acetone 50 23 25 80 14

MWC2-2 CarbonDisulfide <5.00 <6.00 <6.00 <6.00 1

(uoJkg) Depthlft1 2.5-3ft 5.5-6ft 8.5-9ft 11.5-12ft 14-14.5ft 1,1-Oichloroethane <5.00 <6.00 <6.00 <6.00 <6.00
1,2-Dichloroethene(total) <5.00 <6.00 <6.00 <6.00 <6.00

MethyleneChtonde 11 23 22 11 11 2-Butanone 3 <12.0 3 <12.0 3
Acetone 39 20 31 60 17 Toluene 21 6 <6.00 2 4
Carbon Disulfide <5.00 <6,00 <6.00 <6.00 <6.00 MWC2-2 1,4-Dichlombenzene <5.00 <6.00 <6.00 <6.00 <6.00
1,1-DichJornemene <5.00 <6.00 <6.00 <6.00 <6.00 BC2-5 1,2-Dichlerobenzene <5.00 <6.00 <6.00 <6.00 <6.00
1,2-Dichl_roe_ene(total) <5.00 <6.00 <6.00 <6.00 <6.00 BC2-6
2-Butanene <10.0 <12.0 <13.0 <12.0 6
Toluene <5.00 <6.00 <6.00 2 3 BC2-6
1,4-Dichtorobenzene <5.00 <6.00 <6.00 <6.00 <6.00 3.5-4ft 7-7.5f_ 11-11.5f_ 13-13.511

1,2-Dicl_orobenzene <5.00 <6.00 <6.00 <6.00 <6.00 _ MethyleneChloride 12 12 10 <6.00
Acetone 14 21 <12.0 13
CarbonDisulfide <6.00 <6.00 <6.00 <6.00
1,1-Dichloroethane <6.00 <6.00 <6.00 <6.00
1,2-Dichloroethene(total) <6.00 <6.00 <6.00 <6.00

m> 2-Butanone <12.0 <12.0 <12.0 <12.0
BC2-7 Toluene 200 41 20 17

1,4-Dichlombenzene NA NA NA NA
BC24 1,2-Dichl_obenzene NA NA NA NA
(uoj'kg) Depthlft ) 3.5-,4lt 7-7.5fl 11-11.5tl 14-14.5ft

<5.00<6.00 7 6Meth_eneChloride
Acetone <10.0 <13.0 17 16

II

Ca,'bonDisu4fide <5.00 <6.00 <6.00 <6.00 BC2-7
1,1-Dichlernethane <5.00 <6.00 <6.00 <6.00 2.5-3 ft 7-7.5 ft 11-11.5 ft 13.5-14 ft
1,2-Dichlorcefflene(total) <5.00 <6.00 17 <6.00
2-Butanone <10.0 <13o0 <12.0 <13.0 _ BC2-8 MethyleneChlodde 8 10 15 9
Toluene 10 11 65 36 Acetone 32 45 17 110
1,4-Oichloroloenzene NA NA NA NA CarbonDisulfide <5.00 <6.00 <6.00 2
1,2.oOichlorol_nzene NA NA NA NA 1,1-Dichloroethane <5.00 5 <6.00 <6.00

1,2-Dichloroethene(total) <5.00 4 <6.00 4j BC2-9 2-Butenone <11.0 <12.0 <12.0 5
Toluene <5.00 4 8 5

MWC2-3 1,4-Dichlorobenzene <5.00 <6.00 <6.00 <6.00
(ug/kg) Depth If't) 4-4.5 ft 6.5-7 ft 8-8.5 I1 9.5-10 ft 11-11.5 ft 1,2-Dichlorobenzene <5.00 <6.00 <6.00 <6.00

MethyleneChloride 13 7 9 12 8
Acetone 28 <12.0 <13.0 93 16 _¢
CarbonDisulfide <6.00 <6.00 <7.00 <6.00 <6.00
1,1-Dichloroethane <6.00 <6.00 <7.00 <6.00 <6.00
1,2-Dichloroethene(total) <6.00 <6.00 <7.00 <6.00 <6.00
2-Butanone <12.0 <12.0 <13.0 <12.0 <12.0
Toluene <6.00 <6.00 <7.00 47 10 I BC2-9 Ib
1,4-Dichlorobenzene NA NA NA NA NA I NI Depth 3.5-4ff 7-7.5ft 11-11.5ft 13-13.5ft I"

1,2-Dichlorobenzene NA NA NA NA NA MethyteneChloride 7 9 10 10 /

,Acetone <11.0 <13.0 21 17 ___ :

Carbon Disuffide <6.00 <6.00 <6.00 7
t,1-Dichloroe_ene <6.00 <6.00 <6.00 <6.00 _50 100

I 1,2-Dichloroefflene(total) <6.00 <6.00 <6.00 <6.00 SCALE IN FEET

2-8utanone <11.0 <13.0 <12.0 <12.0
Toluene 7 18 32 32
1,4-Dichlorobenzene NA NA NA NA

LEGEND: .... 1,2-Dichlorobenzene NA NA NA NA NAVALAIR STATION ALAMEDA
• Canonie BoringLocation .... StormSewer Line NOTES: ALAMEDA,CALIFORNIA

"t _ Canolnie MonitoringWell Location O Manhole Boring and monitodngwell locationswere obtainedfroma base mapprovidedbyCanonie SITE 16 - CANS C2 AREA

i / E1 Catch Basin Environmental, inc. The individuallocationswere digitizedontoa basemap CADfile

--k'- Fence providedby NAS Alameda. VOLATILE ORGANIC COMPOUNDS IM SOIL

::i_l_:J All data shownon |k:juresis fromthe Canonie investicjationand reflectsdetectionsonly. RGURE 13-3
At present, data has no_I_eenindependentlyvalidated, and laboratoryqualilersare notshown, f'_x-_



SSC2-11 SSC2-51
3-0.5 SSC2-41 SSC2-23

BC2-4 SSC2-33 Oeoth(ft) 0-0.5 Deoth 0-0.5 0-0.5

(ua/k_l) Depth{if) 5.5-6 14-14.5 bis(2-Ethylhexyl)phthalate '-'00 0-0.5 2-Methylnaphthalene 89 Naphthalene 89 2,4-Dimethylphenol 11O0

1,2-Dichlorobenzens 200 <430 SSC2-21 bis(2-Ethylhexyl)phthalate 1600 Phenartthrene 170 2-Methylnaphthalene 160 Di-n-butylphthalata 1300Fluorene 92 bis(2-Ethylhexyl)phthalate 8100
Acenaphthena <410 45 C-0.5 I Phenanthrene 200

Phenanthrene <410 570 SSC2-11
Anthracene <410 250 bis(2-EthylhexyI)phthalata 3200 MWC2-11 M AVENUE

Di-n-butylphttmlata <410 170 SSC2-44

Fluoranthene <410 1300 SSC2-1 3-0.5 SSC2-1 SSC2-21 • SSC2-31 / Deothi 0-0.5
Pyrene <410 2200 I_SSC2-12
Benzo(a)anthmcens <410 690 Di-n-butylphthalate 3000 • • Pyrene 150Chrysene <410 730 SSC2-22

bis(2-Ethylhexyl)phthalate <410 53 bis(2-Ethylhexyl)phthalate 1900 SSC2-2 SSC2-32 SSC2-42 SSC245
Benzo(b)fluoranthens <410 820 • SSC2-51 I
Benzo(k)fluoran_ens <410 340 SSC2-2 SSC2-13 • _ 0-0.5
Benzo(a)pyrena <410 970 3-0.5 •
Indeno(1,2,3-cd)pyrene <410 560 SSC2-3 Phenanthrene 90
Dibenz(a,h)anthracene <410 96 bis(2-Ethylhexyl)phthalate 12000
Benzo(g,h,i)perylene <410 650 SSC2-14 SSC2-43 SSC2-52

SSC2-33 0-0.5

SSC2-14 I

(ug/kg) Deoth (tt) 0-0.5 SSC2-24 SSC2-15 SSC2-34 Naphthalene 130
0-0.5 SSC2-25 • -" 2-Methylnaphthalene 210

bis(2-Ethylhexyl)phthalate 12000 II SSC2-5 •BC2-5 Phenanthrene 210

bis(2-Ethylhexyl)phthalate 1800 • • • BC2-6
SSC2-16 • SSC2-36b

SSC2-15 I SSC2-26

(ug/_g) Deoth(ft) 0-0.5 I MWC2-2 5SC2-6 SSC2-45 -- Deotht 0-0.5

SSC2-17
Deoth(if) 5.5-6 11.5-12 14-14.5 SSC2-7 • _ bis(2-Ethythexyt)phthalate 2500bis(2-Ethylhaxyt)phtha_ale 2700 =r

bis(2-Ethylhexyl)phthalate 59 400 E6 SSC2-27 SSC2-36
m SSC2-46

SSC2-35 SSC2_ $S_-53 O_th, 0-0.5
0-0.5 SSC2-18 SSC2-28

_7 bis(2-Ethylhexyl)phthalate 78

bis(2-Ethylhexyl)phthalate 1700 SSC2-37 $SC2-54

BC2-7 _ SSC2.._SSC2-27 _ 0-0.5
0-0.5 SSC2-9

• SSC2-55 2-Methylnaphthalene 110
bis(2-Ethylhexyl)phthalate 59(30 SSC2-29 -- SSC2-48

SSC2-9 SSC2-54
0-0.5 SSC2,30 SSC2-39 "_ 0-0.5

bis(2-Ethylhexyl)phthalate ,._00 Phenenthrene 92
SSC2-20 SSC2-50

SSC2-18 • SSC2-40

0-0.5 _ SSC2-47

bis(2-Ethylhexyl)phthalate 2400 • BC2-9 (ug/kg) Depth (if) 0-0,5

2-Methylnaphthalene 100

SSC2-28 Phenanthrene 230
0-0.5 5SC2-40 SSC2-48 _ Pyrene 100

0-0.5 0-0.5 : Chrysene 160
bis(2-Ethylhexyl)phthalate 90000

his(2-Ethylhexyl)phthalata 3700 Naphthalene 74
2-Methylnaphthalene 130 '_
Fluorene 70 _ SSC2.55

SSC2-38 I Phenanthrene 180 / Deoth 0-0.5
Deot_ O-O.5 MWC2-3 I NAVENUE

bis(2-Ethylhexyt)phthalate 110 =
Phenanthrena 170
bis(2-Ethyihex_)ohthalate 3500

LEGEND: /-'1 SSC2-50 SSC2-49
• CanonieBoringLocation ---- Storm Sewer Line 0-o.s 0-0.5 o_so lOO

SCALEINFEET
• CanonieSurfaceSampleLocation O Manhole Naphthalene 130 Naphthalene 120

_;) CanonieMonitoringWell Location _ Catch Basin 2-Methylnaphthalene 270 2-Methylnaphthalene 250Phenanthrene 260 Fluorene 120

\t -'k'- Fence Pyrene 110 Phenanthrene 260 NAVAL AIR STATION ALAMEDA
/ Chrysene 140 Chwsene 140 ALAMEDA, CAUFORNIA

NOTES: Fluorene 110 SITE 16 - CANS C2 AREA
i Boringand monitoringwell locationswere obtainedfroma base mapprovided byCanonm

: _ Environmental,Inc. The _1 locationswere 0igitized ontoa base map CAD file SEMIVOLATILE ORGANIC COMPOUNDS
• T providedbyNASJUam_a. IN SOIL

All data shown onfiguresis_ theCanonie investigationandreflectsdetectionsonly.
: At present,data hasnot beenindeDendentlyvalidated, anti laboratoryqualifers are not shown. A.:t4 FIGURE 13-4

_,,_ ,: _. 1



SSC2-21 / I
(ug/kg) Depth (ft) 0-0.5 ft MWC2-1

(ug/kg) Depth (it) 0.5-111
Aroclor-1260 1500

SSC2-31
4,4'-DDD 6.1

I 4,4'-DOT 14, (uoJkg)Depth(if) 0-0.5 ft

SSC2-12 I ...."-----_ I SS02-11 MWC2-1
Aroctor-1260 7300 SSC2,.32

(ug/kg) Depth (it) 0-0.5 ft (ug/kg) Depth (11) 0--0.5ff

I _ SSC2-21 SSC2-31
Aroctor-1260 2300 • Aroclor-1260 4000

SSC2-22

I SSC2-22 I SSC2-32 SSC2-42 SSC2-51 SSC2-23

(ug/kg) Depth(ft) 0-0.5 ft SSC2-13 • • (ug/kg) Depth (ft) 0-0.5 It

Aroclor-1260 3500 • BC2-4 Aroclor-1254 23000
SSC2-33

SSC2-14 SSC2-24 • SSC2--43

SSC2-13 •

(ug/kg) Depth (11) 0-0.5

Aroctor-1260 160 SS02-5 SSC2-15 SSC2"34 (uoj'kg) Depth(11} 0-0.5 ftoI .L • I SSC2-44MWC2-2 SSC2-25 Arocloro1248 4600
BC2-5 BC2-6

SSC2-16 • •
MWC2-2 I •
(ug/kg) Depth (if) 9-9.5 It SSC2-26 • SSC245 • SSC2-52 BC2-6 BC2-6R

SSC2-17 (ugJkg) Depth(11) (ucj/kg)Deoth(_ 1-1.511
alpha-BHC 3 SSC2-7 • • SSC2-36
4,4'°DDD 10 SSC2-27 • aipha-BHC <1.20 alpha-BHC 3.7

• SSC2-46 SSC2-35 gamme-BHC (Lindane) <t .20 gamma-BHC(Lindane) 3.8
• SSC2-53 (ug/g) Depth (ft) 0-0.5 ft 4,4'-DDD 4.5 4,4'-DDD 3.7

SSC2-15 SSC2-8 SSC2-18 _ SSC2-28 • 4,4'-DDE 2.5 4,4'-DDE 2.2(ug/g) Depth (ft) 0-0.5 ft _ • _ SSC2-47 Glyphosate 1 4,4'-DDT 69 4,4'-DDT 31

" BC2-7 \ SSC2-37 • " • SSC2-54Glyphosate 0.8 u • SSC2-28

(ug/kg) Depth (It) 0-0.5 ft
SSC2-25 SSC2-19• Aroclor-1254 19000
(ug/kg) Depth (ft) 0-0.5 11 SSC2-48 • SSC2-55

SSC2-29 -- •

4,4'-DDT 65 SSC2-38
SSC2-38

SSC2-30 SSC2-39 (uoJkg) Depth (it) 0-0.5 It
P,C2-8 • • SSC2o49

4,4'-DDE 49

SSC2-20 4,4'-DDT 180

• SSC2,-40• • SSC2-,50SSC2°1O

BC2-9

BC2-SR SSC2-39

(ug/kg) Depth (11) I-I.5 It (ug/kg) Depth (ft) 0-0.5 It

aipha-BHC 2.3 4,4'-DDE 20
beta-BHC 3.1

4,4'oDDD 11
4,4'oDDE 7.8
4.4'-DOT 140

i N AVENUE

0 50 1o0

SCALE IN FEET
LEGEND:

• Canonie Boring Location I I Railroad
NOTES: "- NAVAL AIR STATION ALAMEDA

• Canonie Surface Sample Location C) Manhole Borg and monitoring well locations were obtained from a base map provided by Canonie ALAMEDA, CAUFORNIA
_ (_ CanonieMonitoring Well Location C_ Catch Basin Environmental,Inc. The individuallocationswere digitizedontoa base mapCAD file
/ provided by NAS Alameda. SITE 16 - CANS C2 AREA

--X- Fence PESTICIDE AND PCB COMPOUNDS AND

.... StormSewer Line All datashownon figuresis from the Canonie investigationand reflectsdetectionsonly.Atpresent,data has notbeen independentlyvalidated,and laborato_/quaiifersere not shown. GLYPHOSATE IN SOIL
FIGURE 13-5

V2.A-24



!
!

MWC2-1 ! MAVENUE

• BC2-4

MWC2-2 (u_/L)

MethyleneChloride 7
Trichloroethene 7

MWC2-2

BC2-5 BC2-6_

BC2-7

_2-8

LEGEND:

• Canonie Boring Location .... Storm Sewer Une SCALE IN FEETh

Canonie Monitoring Well Location "//-
Railroad

.-_ .Fence O Manhole
Catch Basin NAVAL AIR STATION ALAMEDA

NOTES: ALAMEDA, CALIFORNIA
Bonngendmonitoringwelllocationswereobtainedfrome basemapprovidedbyCanonie SITE16- CANSC2AREA
Enwottmental,Inc. Theindividuallocationswaredigitizedonto• basemapCADfile VOLATILE ORGANIC COMPOUNDS
providedbyNASAlamed,, IN GROUNDWATER
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MWC2-1 (rag/L) ]

Alkalinity, bicarb (as CaCO3) 220
I Alkalinity, carb (as CaCO3) 20

-.____.___._ .....__! / Alkalinity, total (as CaCO3) 240

- Chloride 47
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2-------
MWC24 (rag/L)

Alkalinity,bicarb (as CaCO3) 110
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BC2-8 Chlonde 9.t
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pH (Units) 8.4
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14.0 SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE

14. I SITE DESCRIFrION AND BACKGROUND

Yard D-13 is located east of Ninth Street and north of K Street m an area southwest of Building 360

(Figure 1-2). The yard is enclosed by fences and encompasses approximately 1.5 acres. Building 616 is

located m the northwest comer of the yard. The yard has been used to store empty 55-gallon drums and drums

containing hazardous wastes generated on the base. Drums containing wastes are segregated by chemical type

and stored in separate bermed areas. The surface of the yard was repaved m March 1988 (Canonie, 1990c).

14.2 CURRENT USE

Yard D-13 is currently in use for the storage of containerized hazardous wastes generated by activities

on NAS Alameda.

14.3 PREVIOUS INVESTIGATIONS

No previous groundwater or soil sampling has been conducted at Yard D-13.

14.4 REMEDIAL INVESTIGATION

The focus of the field investigation at Yard D-13 was to determine if contamination from surface spills

or leaks has impacted the soils and groundwater at the site. Sixteen soil borings were drilled at this site.

Monitoring wells were mstaUed m four of the 16 borings, two on the west side of the yard, one on the north

side, and one on the south side of the yard. The locations of the borings and monitoring wells are presented in

Figure 14-I. Monitoring wells were constructed with 2-inch, Schedule 40 PVC, each with a 10-foot screened

section, installed from 5 to 15 feet bgs. The soil borings were abandoned with a cement/bentonite grout.

Boring logs and construction details are presented in Appendix C.

14.4.1 Site Geolog,y/Hydrogeology

Boring logs prepared by Canonie indicate that Site 19 is underlain by fill material, comprised of

predominantly light brown silty fine sand, to depths between 8 and 13.5 feet bgs. Merritt Sand deposits

consisting of orange-brown, silty fine sand to fine sand directly underlie the fill m 14 of the 16 borings drilled

on-site. A thin lens of Bay Mud deposits consisting of black to dark grey clays, sand, and silty clay overlies the

14-1



Merritt Sand m two borings, BD13-11 and MWDI3-3, at the southwest comer of the site. Cross sections have

been constructed across the site and are presented m Figure 14-2. Geotechnical laboratory analyses are

summarized in Table 14-1 and provided in Appendix D.

Groundwater was encountered at depths between 4.5 and 7.5 feet bgs during drilling. Groundwater

measurements taken by Canome on November 8, 1990 ranged between 6.04 and 7.49 feet bgs with an overall

gradient of 0.001 foot/foot to the southwest (Figure 2-4). Localized gradients within the site varied in direction

and magnitude. Groundwater samples collected from wells MWD13-1 through MWDI3-4 contained TDS

concentrations ranging from 440 to 1,360 mg/l.

14.4.2 Analytical Results - Soil Samples

A total of 174 soil samples were taken from 16 borings at Site 19; of these 174 samples, 170 were field

samples and four were duplicate samples. Soil samples were analyzed for VOCs, SVOCs, TRPH, pesticide and

PCB compounds, TOC, metals, cations/anions and pH, cyanide, and general chemical characteristics. Table

14-2 summarizes the analyses by sample.

14.4.2.1 Volatile Organic Compounds. Eighty soil samples were analyzed for the presence of

VOCs. All 80 had detectable concentrations of one or more of 12 different VOCs. Table 14-3 summarizes the

results and Figure 14-3 'shows the locations of the borings where the VOCs were detected. The VOCs detected

were methylene chloride, acetone, carbon disulfide, 1,1-DCA, 2-butanone, 1,1, I-TCA, TCE, PCE, toluene,

ethylbenzene, xylenes (total), and l,Ydichlorobenzene. Only one soil sample, which was collected at 1.5 feet

from MWD13-2, contained total VOC concentrations greater than 1 mg/kg.

14.4.2.2 Semivolatile Organic Compounds. Sixty-five soil samples were analyzed for the presence

of SVOCs. FiRy of the samples had detectable concentrations of one or more of 18 different SVOCs. The

results are summarized m Table 144, and shown on Figure 14-4. The SVOCs detected are naphthalene,

diethyl-phthalate, fluorene, n-nitroso-di-phenylamine, pentachlorophenol, phenanthrene, anthracene, di-n-

butylphthalate, fluoranthene, pyrene, benzo(a)anthracene, chrysene, bis(2-ethylhexyl)phthalate,

benzo0>)fluoranthene, benzo(k)-fluoranthene, benz_a)pyrene, mdeno(1,2,3-c,d)pyrene, and benzo(g,h,i)perylene,

several of which are PAH compounds. Only one soil sample, which was collected at 1.5 feet from MWDI3-2,

contained total SVOC concentrations exceeding 10 mg/kg.

14.4.2.3 Total Recoverable Petrolemn Hydrocarbons. Eighty-one soil samples were analyzed for

TRPH. Thirty-six of these samples were reported with detectable concentrations. The results are summarized in
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Table 14-5 and are shown on Figure 14-5. Eleven soil samples contained TRPH concentrations greater than

103 mg/kg.

14.4.2.4 Pesticides/PCBs. Seventy soil samples were analyzed for pesticide/PCB compounds. One

pesticide, Toxaphene, was detected in one soil sample, MWDI3-4. The detection of this compound is listed on

Table 14-6 and shown on Figure 14-6.

14.4.2.5 Total Organic Carbon. Sixteen soil samples were analyzed for TOC, 12 samples analyzed

for cation exchange capacity, and 17 samples analyzed for pH. The results are summarized in Table 14-6.

Total organic carbon results are shown on Figure 14-6.

14.4.2.6 Metals. Sixty-eight soil samples were analyzed for 22 metals. Analytical results were

compared to the 95 percent/95 percent statistical tolerance interval presented in the SWAT report (Table 3-1)

and to the expected values of metals in native soils (Dragun, 1988). Fifteen metals (aluminum, arsenic, barium,

beryllium, calcium, chromium, cobalt, copper, iron, lead, manganese, mckel, selenium, vanadium, and zinc)

were above the 95 percent/95 percent statistical tolerance limit for background concentrations in soil at NAS

Alameda (PRC/JMM, 1992b). However, all sample results fell within the expected range for native soils except

for 10 occurrences in nine samples, which are discussed below. Metals data are summarized and presented in

Table 14-7. Magnesium was detected above the maximum of the typical concentration range, 6,000 mg/kg, in

three samples at 10,800, 13,000 and 23,000 mg/kg. Two other metals were detected at concentrations above

the expected range, but significantly below the upper limit of the extreme range: copper (five samples) and lead

(two samples).

14.4.2.7 Cations/Anions and pH. Twelve samples were analyzed for cation exchange capacity

(CEC), and 17 samples were analyzed for pH. The results are sumrized m Table 14-8.

14.4.2.8 General Chemical Characteristics. Miscellaneous measurements were collected from 23

samples and include ash (16 samples), chloride (11 samples), sulfate (one sample), total Kjeldahl nitrogen (one

sample), total phosphorus (one sample), and total cyanide (6 samples). Table 14-9 summarizes these data.

14.4.3 Analytical Results - Groundwater Samples

Four groundwater samples were collected, one each from the four monitoring wells at this site,

MWD13-1, MWDI3-2, MWDI3-3, and MWD13-4, and were analyzed for the following parameters, VOCs,
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SVOCs, metals, TRPH, TOC, pesticides/PCBs, cation/anions, and miscellaneous measurements. Table 14-2

provides a summary of analyses by sample.

14.4.3.I Volatile Organic Compounds. Three VOCs, methylene chloride, I,I-DCA, and 1,2-DCE,

were detected in one or more of the four monitoring wells. Methylene chloride was detected in the samples

from all four wells. 1,l-dichloroethane was detected in the samples from wells MWD13-1, MWD13-3 and

MWDI3-4. 1,2-dichloroethene was detected in the sample from well MWD13-1. The data are summarized in

Table 14-10 and shown on Figure 14-7.

14.4.3.2 Semivolatile Organic Compounds. No SVOCs were detected in the four monitoring wells.

14.4.3.3 Total Recoverable Petroleum Hydrocarbons. TRPH and oil and grease were detected in

one monitoring well, MWD13-2. The results are summarized in Table 14-10 and are shown on Figure 14-7.

14.4.3.4 Pesticides/PCBs. One pesticide, 4,4'-DDT, was detected in one monitoring well,

MWDI3-2. The detection of this compound is listed on Table 14-10 and shown on Figure 14-7.

14.4.3.5 Metals. The samples collected from the four monitoring wells were analyzed for 20 native

elements and the analytical results compared to the 95 perc.ent/95 percent statistical tolerance interval presented

in the SWAT report (Table 3-2) and to the expected values of metals in groundwater (Dragun, 1988).

According to the Canonie QAPP and QA/QC plan, groundwater samples for metals were field filtered as

appropriate with a 0.45 micron filter (Canonic, 1990b). Concentrations of one or more of the 20 metals

detected in one or more of the four groundwater samples were compared to Natural Concentrations of Various

Elements m Groundwater (Dragun, 1988). Fifteen metals (aluminum, arsenic, barium, beryllium, calcium,

chromium, cobalt, copper, iron, lead, manganese, nickel, selenium, vanadium, and zinc) were above the 95

percent/95 percent statistical tolerance limit for background concentrations in groundwater at NAS Alameda

(PRC/JMM, 1992b). Fifteen metals were also detected at concentrations above the typical range: aluminum,

arsenic, barium, cadmium, calcium, chromium, cobalt, copper, iron, manganese, nickel, potassium, selenium,

titanium and vanadium. However, four of these elements, calcium, iron, manganese, and potassium, had

concentrations below the upper limit of the extreme range. One metal, vanadium, was detected at

concentrations above the extreme expected value. The metals results are summarized in Table 14-11 and shown

on Figure 14-8.

14.4.3.6 Total Organic Carbon, CEC, Dissolved Oxygen, and pH. Detectable concentrations of

TOC were reported in two monitoring wells, MWDI3-1 and MWD13-2, and are listed in Table 14-10 and
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shown on Figure 14-9. Specific conductivity, dissolved oxygen, and pH were measured and are summarized m

Table 14-12 and shown on Figure 14-9.

14.4.3.7 General Chemical Characteristics. Additional groundwater quality parameters were

measured and are summarized m Table 14-12 and shown on Figure 14-9. These measurements include:

bicarbonate alkalinity (as CaCO3); carbonate alkalinity (as CaCO3); hydrox alkalinity (as CaCO3); total alkalinity

(as CaCO3); chloride, sulfate, TDS, total hardness (as CaCO0, and total cyanide.

14.5 SUMMARY AND CONCLUSIONS

The purpose of the data summary report is to provide a qualitative assessment of the Canonie data to

identify whether sufficient information has been collected for the RI/FS evaluation. As discussed in Section 3,

QA/QC information is not available for the data validation; therefore, the data presented in this report have not

been validated under EPA CLP procedures.

14.5.1 Soils

At Site 19, Canonie collected 174 subsurface soil samples from depths of 0.5 to 15.0 feet. The

samples were acquired from 16 borings. The site is underlain by fill material. Fourteen of the 16 borings

encountered Merritt Sand deposits at a depths between 8 and 13.5 feet. Two borings, BDI3-11 and MWDI3-3,

penetrated a thin lens of Bay Mud overlying the Merritt Sand. The water table was reported to be between 4.5

and 7.5 feet bgs.

VOCs, SVOCs, metals, and TRPH were found in the soils at Site 19. A pesticide, Toxaphene, was

detected in one sample from MWDI3-4.

Two VOCs, methylene chloride and toluene, were detected in all but two of the 80 samples from the

16 borings that were analyzed for VOCs, and acetone was detected in 52 samples, including at least one from

each boring. The occurrences of methylene chloride and acetone in so many samples raises the possibility that

they are laboratory artifacts. Xylenes (total) were detected in six samples from four borings in the northern half

of the site. The occurrence of fuel components in soil is highly variable. Toluene was observed in all borings

with the highest concentration being a near-surface sample, collected from Boring MWDI3-2, west of Building

616. Within a majority of the borings, the maximum concentrations occurred near or slightly below the water

table. TRPH analyses indicate that where concentrations in borings exceeded 100 mg/kg, the occurrences were

primarily in the shallowest samples.
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As described above, there are virtually no fuel hydrocarbons in the groundwater. 2-butanone was

detected in five samples from five borings in the southern part of the site. Carbon disulfide, 1,1,1-TCA, PCE,

and ethylbenzene were each detected in two samples, and 1, I-DCA, TCE, and 1,3-dichlorobenzene were each

detected in one sample. With the exception of 1,3-dichlorobenzene, in one shallow sample these compounds

were less than 8/_g/kg. Only one soil sample, which was collected from MWD13-2, contained total VOC

concentrations greater than 1 mg/kg.

One or more of 18 SVOCs were detected throughout the site in 50 samples from several depths in 13

of the 16 borings. SVOCs were detected in soils to depths of 15 feet. Only one soil sample, which was

collected from MWDI3-2, contained total SVOC concentrations greater than 10 mg/kg.

Twenty-two different metals were detected in the 68 boring samples that were analyzed for metals. Of

these, there were 64 occurrences in 25 samples involving 15 elements (aluminum, arsenic, barium, cadmium,

calcium, chromium, copper, iron, lead, magnesium, manganese, nickel, sodium, thallium, and zinc) that were

above the 95 percent/95 percent statistical tolerance interval for background concentrations in soils at NAS

Alameda (PRC/JMM, 1992c). However, for the same group of samples, there were only ten occurrences in

nine samples involving three metals (manganese, copper, and lead) that were above the expected range for

native soils (Dragun, 1988; Table 3-2).

Total cyanide was detected in five of 69 soil samples that were analyzed.

Various other analyseswere performed on the soil samples to determine pH; cation exchange capacity;

TOC, percent ash; and concentrations of chloride, nitrate, sulfate, total Kjeldahl nitrogen, and total phosphorus.

If the analytical results can be validated and are considered to be acceptable, the following conclusions

can be made:

• Only one soil sample (collected from boring MWD13-2) contained concentrations of SVOCs
that exceeded the corresponding preliminary comparison levels.

• Because of the level of toluene and the levels of SVOCs detected in boring MWDI3-2,
sufficient data are not available to evaluate the extent of VOCs and SVOCs in the northwest

portion of the site.

• The site appears to have been impacted by petroleum hydrocarbons. Because TRPH analysis
includes both the light and heavy fraction of petroleum hydrocarbons, additional soil
investigation should be conducted to characterize the distribution the light and heavy fractions
of petroleum hydrocarbons in site soil.

• Sufficient soil metals data have been collected for the RI/FS evaluation.
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The significance of the presence of these VOCs, SVOCs, TRPH, and metals will be further evaluated

during the risk assessment to be performed during the comprehensive RI/FS work.

14.5.2 Groundwater

SVOCs were not detected in any of the four groundwater samples from the four monitoring wells.

TRPH and oil and grease were detected only in the groundwater sample from MWD13-2. This

corresponds with a relatively high TRPH result in soil at 9 feet. Analyses for PCBs and pesticides detected one

pesticide in the groundwater sample from MWD13-1. Pesticides were not detected in soil at this location. One

or more VOCs and total cyanide were detected in all four groundwater samples. All VOCs were less than 12

/zg/L.

Twenty different metals were detected in the four groundwater samples. There were 46 detections of

15 element (aluminum, arsenic, barium, beryllium, calcium, chromium, cobalt, copper, iron, lead, manganese,

nickel, selenium, vanadium, and zinc) that were above the 95 percent/95 percent statistical tolerance interval for

background concentrations in groundwater at NAS Alameda (PRC/JMM, 1992c). For these same samples,

there were 45 occurrences of 15 metals (aluminum, arsenic, barium, cadmium, calcium, chromium, cobalt,

copper, iron, manganese, nickel, potassium, selenium, titanium, and vanadium) that were above the expected

range for native groundwater (Dragun, 1988; Table 3-2).

The groundwater samples were also analyzed for pH, dissolved oxygen, TOC, specific conductivity,

bicarbonate alkalinity, carbonate alkalinity, total alkalinity, chloride, sulfate, TDS, and total hardness.

If the analytical results can be validated and are considered to be acceptable, the following conclusions

can be made:

• Groundwater within localized areas m the vicinity of momtoring wells MWDI3-1, MWDI3-2,
MWD13-3, and MWDI3-4 may have been impacted by VOCs, SVOCS, and TRPH.

Additional groundwater data will be required to evaluate the presence of these chemicals in
groundwater.

• Metals are present in the groundwater at concentrations that exceed the 95 percent/95 percent
statistical tolerance interval. Additional data will be required to characterize the groundwater
quality and to understand the seasonal impact on the groundwater quality at this site.

• Additional groundwater monitoring well(s) in the central part of the site are required to
evaluate the extent of petroleum hydrocarbons in this area of the site.
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• Additional TDS data are required to evaluate whether groundwater beneath the site is
considered potential drinking water.

• At present, no infommtion is available to evaluate the tidal influence to the groundwater and
the deeper water-bearing zone. Additional work is required to evaluate the tidal influence on
this site and the deeper water-bearing zone.

The significance of the presence of these VOCs, SVOCs, TRPH, and metals will be further evaluated

during the risk assessment to be performed during the comprehensive RI/FS work.
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TABLE 14-1

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE
GEOTECHNICAL SAMPLE LABORATORY TEST RESULTS

:boil_lassltication

Sample No. Depth Laboratory Field Moisture Dry Specific Hydraulic
Content Density Gravity Conductivity

fit) (%) (pcf) (cm/s)

MW D 13-1 2 SP/S M SM 5.5 94.9 2.67 4.00E-04
MWDI3-1 2.5 NA SM 7.8 98.2 NA NA
MWD 13-1 9 NA SM/SC 17.9 108.9 NA NA

MWDI3-2 7.5 NA SM 18.I 107.3 NA NA
MWDI3-2 10 NA SM 35.6 74.1 NA NA

BD 13-6 7 SP/SM SM 16.1 109.1 2.66 3.00E-04

BDI3-7 9.5 SM SM/SC 17.7 1I0.2 NA NA
BD 13-7 I0 SC SM/SC 16.8 109,6 2.59 1.00E-07

BD 13-9 7.5 SP SM/SP 12.3 107.6 NA NA
BD 13-9 9.5 SP/S M SP/SC NA NA 2.61 NA

BDI3-10 9.5 SM CL NA NA NA NA

BDI3-11 3 SP/SM SM NA NA NA NA
BDI3-11 7.5 GW SM NA NA NA NA
BDI 3-11 10 CL/SC SM NA NA NA NA
BD13-II 14.5 SM SC 14.6 115,8 NA NA

BDI3-12 6.5 SM SC 20.8 98.3 NA NA
BDI 3-12 7.5 SM/SC SC NA NA NA NA

BDI3-13 9 SM SM NA NA NA NA

BDI3-15 3.5 SP SM NA NA 2.66 NA
BDI3-15 14 SP/SM SM 17.0 109.1 NA NA

BDI3-16 3.5 SP SM 10.1 101.6 NA NA

Notes:
NA - Not Analyzed
Parameters not detectect are reported as less than method detection limit.

Laboratory Methods (Units):
Soil Classification - Unified Soil Classification System (USCS) - ASTM D2488
Moisture Content- ASTM D2216 (percent)
Dry Density- ASTM D2937 (pounds per cubic foot)
Specific Gravity - ASTM D854
Hydraulic Conductivity - EPA 9100 (centimeters per second)

Soil Classification Legend:

GW Well graded gravels, gravel-sand mixtures, SM Silty sands, sand-silt mixtures
little or no fines

SC Clayey sands, sand-clay mixtures
GP Poorly graded gravels, gravel-sand

mixtures, little or no fines ML Inorganic silts and very fine sands, rock flow
silty or clayey fine sands or clayey

GM Silty gravels, gravel-sand-silt mixtures silts with slight plasticity

GC Clayey gravels, gravel-sand-clay mixtures CL Inorganic clays of low to medium plasticity,
gravelly clays, sandy clays, silty clays, lean

SW Wellgradedsands,gravellysands, clays
little or no fines

OL Organic silts and organic silty clays or low
SP Poorly-graded sands, gravelly sands, plasticity

little or no fines

CH Inorganic clays of high plasticity, fat clays _



TABLE 14-2

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE
SUMMARY OF LABORATORY ANALYSES PERFORMED ON SOIL AND GROUNDWATER SAMPLES

(Sheet I of 7)

/ _ _

o_o_ o__ _

Borlng Depth I_, trlx

BDI3-5 1._1_ Soil ::-:::_ :::ii_ _:iii:-!i • t " " " "

BDI3-5 2.0°°2.5 Soil • i ] •
eD13.5:_.0 ::i:_:_ii iiiiiiii : • : : " I ' I

BDI3-5 5.0-5.5 SOil I l ] "em3_.5::,i5,5_6;o:::i_!:_ !:i_::: I- " : i
BDI3-5 9.5-10.0 Soil " , j •

BDI3'5 il.0:il.5 Soil I •

i I

BDI3-6BDI3..6]£0:i:5 ....Soil............::::_i:i:;l::::.:.:::::: .,.... I: [: • :::::: .:.. ' i : I _

I
i

...... : 1 ]
BDI3-6 2.5-3.0 Soil i- ....

i .. I 1

BDi3:6 ......5:5:6:0 .....Soil ....... • •

BDI3-7 0.5:1.0..... Soil ........ ° " • •

, •

BD13-7 1.5-2.0 Soil •

BDI3-? 2,0.2.5 : Soil : "[I ] ' J " ' '

BD13-7 4.5-5.0 Soil , "

BDI3-7 5.0-5-5 S0il.. ] " I ": " "



TABLE 14.2

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE
SUMMARY OF LABORATORY ANALYSES PERFORMED ON SOIL AND GROUNDWATER SAMPLES

(Sheet 2 of 7)

Boring Depth Matrlx

BDI3-7 11.0-11.5 Soil

J 1 •

BDI3-8 0.5-I.0 Soil • •
BDI3.8_: 1.043 ::iSoa_i _...... :i_, "_: • ' _::: ::_ : I ....

BDI3-8 2.5-3.0 Soil t i "
eD!3-8. !:_ii_i:_!:!_:i_,.ii :i_ :' _" " : _ :..... : "
BDI3-8 6.0-6.5 Soil

ii::iiiiiii_:::ii_;_:_, i::::!i ::i: ::..... ] :_:_ :: :_"_ :
BDi3-8 10.5-11.0 Soil • I •

................... I I I''
BD_3-8_2.5-_3.0So_, • I "
BD13-8 14,5-15.0 Soil I •

BDI3-9 2,0-2.5 Soil

BD 13-9 5.O-5.5 Soil • :: "BDI3-9:8,0-8._ ::_ i ::::: ]:_ : i : '

BDI3-9 ::::::: :. ::::i : ::: :BDI3-9 11.5-12.0 Soil

BD13-9 14.0-!4.5 Soil I : " [



TABLe. _4-2

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE
SUMMARY OF LABORATORY ANALYSES PERFORMED ON SOIL AND GROUNDWATER SAMPLES

(Sheet 3 of 7)

m_-I_ . D_tb Matr_ //_

eDl3-9 14.5-15.0Soil ( ! • • • ' •

_em_1o [ _ii:_iiiiii_i!_._:_iii_I_' _ I• " , ' " • :_
BDI3-10 1.5-2.0 Soil • ' •

BDI3-10 3.0-3.5 Soil ' _ ....

F ,I i [,B.D13,10 4,_,,5.0 _ :..: : .... , , .....
BDI3-10 5.0-5.5 Soil !

!:' _:i _ _ _:: ...... "BD!3",I0 7._8.0 iSotl:ii_.'._!
BDI3-10 8.0-8.5 Soil i ......

BDI3-10 !1.0-11.5 Soil " /

13D!3_!0.113.._|4.0::SoflI!:: _ii::ii:.:_ _i_:::_i::: ii :::.: ::i_...........::_ .... , :

]BDI3-10 14.0-14.5 Soil .....

BDI3-1 i 1.5-2.0 Soil ....
::. . :

BDI3-1 ! 4.0-4,5 Soil .....

...............BDI3_ll :!!i. ii_i:::_:i:.i: ::::i .... _ .:: _::: .... :. j:: ..........: .::::_::::: :: " °
BDI3-11 9.09,5 Soil , " "

I ! " •

ItBDi3-11 12.5-13.0 Soil I: :i _:: _ ....... .....BDI_I l it3,!_13'5 i_:ii_ i::i_: _ ..... : '
BDI3-11 15.0-15.5 Soil I , • •

, i 1]
BDI3-12 1,5+2.0 _Soil _.:_ . : ' " . i _ _ .... ..... :
BDI3-12 2.0-2.5 Soil I '.... .BDI3-12 3.0"3.5 Soil _ " i_ :_" _ .... i :: ......
BDI3-12 4.5-5.0 Soil _ ....

BDI3-12 5,0-5.5 Soil i I ' I " "





TABLE 14-2

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE
SUMMARY OF LABORATORY ANALYSES PERFORMED ON SOIL AND GROUNDWATER SAMPLES

(Sheet 5 of 7)

BDI3-15 2.0-2.5 Soil ....

BDI3-15 4.0-4.5 Soil

iiii!ii!_iiiiiiiiiii:i_iiii_iiiiiiiiiiiiiii_iiiiii__ :i:i:_it..... ° " ......
BDI3-15 10.5-11.0 Soil • •

5:,12.oSmlBDI_I$ 11, i!_ i_:i_ iii: .: ::::i ' ::::_......, ..... . ,: ......• .... : • •......................... ' : :._ ii . " i

BDI3-15 12.5-13.0 Soil " • •

BDI_I5 : !3,0-!3.$ _/.iSoO :.i iiii!:.:. i ....... : .. : ":. ": "
BDI3-15 13.5-14.0 Soil • " "

BDI3-16 1.5-2.0 Soil ....

ItDI_I6_2,0-Z_ _ii:_ i_i..i _ _i_. : :./ili...: _ i ::. :: • : : : •
BDI3-16 3.0-3.5 Soil "

BDI3-16 6.0-6.5 Soil ' " "

!61/i_9,_9÷$_iiiii_iiii!ii]_i_ii_i_iii _ : _ . .... : :
BDI3-16 10.5-11.0 Soil • " "

IIDI_16 i2,_i2,_ _:, : : .... :: "
BDI3-16 13.5-14.0 Soil • • •

BDI3 16 14,_1&$ _ ii! .............. i "
...... H.

BDI3-9R 4.0-4.5 Soil ....

MWD13-1 1.0-1.5 Soil .... ° /
..... ,

MWDI3-1 7.0-7.5 Soil " ] " t " "..... i i
• •

MWDI3-1 9.5-10.0 Soil ]
MWD!3-1 10,0-!0.$ _ ::



TABLE t4-2

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE
SUMMARY OF LABORATORY ANALYSES PERFORMED ON SOIL AND GROUNDWATER SAMPLES

(Sheet 6 of 7)

.. o-;
Borlng Depth l_trlx

MWDI3-1 12.5-13.0 Soil I • •

MWDI3 1 14.0-14.5 Soil ' i:iii[ " "........i ....... Sollii:_ii_ _i_iiiii_iii_ _i_,i :: .... •, • ::MWDD2 _liO ...... _::::::i............."....................... "............. :: 1 : : . , .: .......
MWDI3-2 1.5-2.0 Soil • "

MWDI3-2i 2.0-2_::_i::: i::il : :::_::!iii::_.i:::[iiii:i :i . ! : , , .... : ' : "
MWD13-2 3.5-4.0 Soil _ • i .....

!2 l iil :: ....uw'Dl3,2,5.0.5 :: _::::i:,:: : : ::_ •........ 5 • ': ...........
MWDI3-2 5.5-6.0 Soil

MWD!3-,2 a_9.0.::ilSoil:ii ' :: ii :_, ii. : .l: :. : : ....
MWDI3-2 9.0-9.5 Soil " " "

_t3,2 13._.13:s2:.ill i::iiii_:i : .... :: ................................. .......... ::::::::L . : • :: •:: :. • : . •

MWDI3-2 13.5-14.0 Soil " * "

_13-2|4_!5,0iii_::i iiiii!ii::i_ : ii:i ::: . : :::::: :.: ..." __ • • .-...... _ : *
MWDI3-2 15.0-15,5 Soil

O,_i_ii:!ii ....i ii ii_.![' ..... _ : .... ...... ' .......,_ ::i_ _ • i _, i,i:'_:i .... ...... ......... ,
MwDi3-3 210-215 Soil ., • • • •

MWDi3-3 4.0-4.5 Soil •

_13.3 $.0_5_511i_.:_:ii::ii . i ._ :i , .. ....: • . I
MwDI3-3 11.5-12.0 Soil "

MWDI3-3 !2_!_Sii_ilil i::: :_!!:..... : i:ii!]i: ::: :': : ::: " " .: ::
MWDI3-3 14.0-14.5 Soil •

MWD!3-3 !4,.%!$.0 _i :: .i: _::I ::: ":: ": : .:: "
MWDI3-4 2.5-3.0 Soil ....

MWDI3-4 3.0_3.5:_:Soili :. i _l " '...." • • ' "
MWDI3-4 4.0.4.5 Soil '

IMWDI3-4 4,$-5.0 Soil " ........ :



TABLE 14-2

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE
SUMMARY OF LABORATORY ANALYSES PERI,'ORMED ON SOIL AND GROUNDWATER SAMPLES

(Sheet 7 of 7)

MWDI3-4 9.5-10.0 Soil • •

.. . !O_lO.5_i==_ .==_=.=_........._=.===:=:==,====::==:=:=::===_=i_==_=_=_=_:==:=====:=_i==_:=_=iiiii====i,======::=:==_::==...=_iii!/==l.........; = I ==:I , , , , = , = . .
MWDI3-4 10.5-11.0 Soil ....

MWD!34 t5.0.1_;5::=_ : =3. ::::: I I; I= I I I i , = I I. I ::I . : . •
68 70 17 ! 1 16 81 80

MWDI 3-2 0.0 Water .............

MWDI 3-4 0.0 Water .............

Smmmri, Water 4 4 4 4 4 4 4 4 4 4 4 4 4

Notes:

Methods Matrix _ Me_ods Matrix _ Me_ods Matrix
Misc BTU AS'I'M D! 102-56 soil TRPH EPA 418.1 water

Phosphorus ASA #9 24-2.3 soil ASiI ASTM D3286-73 soil Pest/PCB EPA 608 water
TKN ASA #9 31-3 soil ASH EPA SM302H soil PesfflN2B EPA 8080 soil

TDS EPA 160.1 water DO DO water VOC EPA 8240 soil

Sulfate EPA 300.0 water Spec Con EPA 120.1 water VOC EPA 624 water
Chloride EPA 300.0 water Metals EPA 200.7 water SVOC EPA 8240 soil

Acidity EPA 305.1 water Metals EPA 6010 soil SVOC EPA 8270 soil

Alkalinity EPA 310.1 water Tol Cyanide EPA 335.2 soil pH EPA 9045 water
Alkalinity EPA SM403 water Tot Cyanide EPA 9010 water CEC USBR 514.8-4 soil
Ammonium EPA/CF_I-I soil Oil & Grease EPA 413.1 water

ltardness SM 314A water TOC EPA 415.2 water

Foaming Agents EPA 425.1 water



TABLE 14-3

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE AREA
RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIl. SAMPI.ES

(Sheet I of 12)

BDI3-10 BDI3-10 BDi3-10 BDI3-10 Bl)13-10 BDI3-11 BDI3-1i

07/05/90 07105/90 07105190 07105190 07105190 07110190 07/I 0190

Parameter Reported 2-2.5 ft 4.5-5 ft 7.5-8 ft 10.5-11 ft 13.5-14 ft 2.5-3 ft 6-6.5 ft

Methylene Chloride (ug/kg) 30 !9 i 7 17 21 8 13

Acetone (ug/kg) 4 4 I ! 7 8 BJ 59 19

Carbon Disulfide (ug/kg) <8.00 <6.00 <6.00 <6.00 <6.00 <5.00 I

l,i-l)ichloroethmlc (ug/kg) <8.00 <6.00 <6.(10 <6.00 <6.00 <5.00 <6.00

2-Butanone (ug/kg) < 16.0 < ! 1.0 < 12.0 < 12.0 < 12.0 _ < 11.0

1, I, l-Trichloroeth,'me (ug/kg) <8.00 <6.00 <6.(10 <6.00 <6.00 <5.00 I

Trichlorocthenc (ug/kg) 4 <6.00 <6.00 <6.00 <6.00 <500 <6.00

Tetrachloroethene (ug/kg) 4 2 <6.00 <6.00 <6.00 <5.00 <6.00

Toluene (ug/kg) 5 24 11 46 20 8 150

Ethylbenzene (ug/kg) <8.00 <6.00 <6.00 <6.00 <6.00 <5.(X) <6.00

Xylenes (Iotal) (ug/kg) 3 <6.00 <6.00 <6.00 <6.00 <5.00 <6.00

1,3-Dichlorobenzene (ug/kg) <8.00 <6.(10 <6.00 <6.00 <6.00 <5.00 <6.t_)

Notes: NA = Not Analyzed
< = OelecliOn Llnu!

ug/kg = micrograms per kilogram
l_ta not validated by JMM



TABLE 14-3

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE AREA
RESULTS FOR VOLATiI.E ORGANIC COMPOUNDS DE'FECI"ED IN SOil. SAMPI.ES

(Sheet 2 of 12)

BDI3-1 ! BDI3-11 Bl)I3-11 BD13-12 BDI3-12 BI)13-12 BDI3-12

07110/90 07/10/90 07109190 07109190 07_09_90 07/( )9/90 07_09_90

ParameterReported 9-9.5ft 12.5-13ft 15-15.5fl 2-2.5ft 5-5.5ft 8.5-9ft 10.5-II ft

Methylene Chloride (ug/kg) 11 13 9 8 12 l0 I0

Acetone (ug/kg) 18 39 B 8 < I0.0 < !2.0 23 12

Carbon Disulfide (ug/kg) <6.00 <6.00 <6.00 <5.20 <6.10 <6.50 <6.02)

I, I -Dichloroe thane (ug/kg) <6.00 <6.00 <6.00 < 5.20 <6.10 <6.50 <6.()()

2- B utanone (uglkg) < 13.0 < 12.0 < 12.0 < 10.0 < 12.0 < 13.0 < 12.0

i, i, i -Trichloroethane (ug/kg) <6.00 <6.00 <6.00 <5.20 <6.10 <6.50 <6.02)

Trichloroethene (ug/kg) <6.00 <6.00 <6.00 <5.20 <6.10 <6.50 <6,(_)

Tetrachloroethene (ug/kg) <6.00 <6.00 <6.00 <5.20 <6. ! 0 <6.50 <6,00

Toluene (ug/kg) 55 2 i 14 I I 76 29 140

Ethylbenzene (ug/kg) <6,00 <6.00 <6.00 <5.20 <6. I 0 <6.50 <6,(gO

Xylenes (total) (ug/kg) <6,00 <6.00 <6.00 <5.20 <6.10 <6.50 <600

1,3-Dichlorobenzene (ug/kg) <6,00 <6.00 <6.00 NA NA NA NA

Notes: NA = Not Analyzed
< = Detection Linul

uglkg = nactogramx per kilogram
1)cluJ m)r validated by JMM



TABLE 14-3

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE AREA

RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETEC-i'ED IN SOIL SAMPIJES

(Sheet 3 of 12)

BDI3-12 BDi3-12 BDI3-13 B!)i3-13 BDI3-13 BI) 13-13 BDI3-13

07/09/90 07109/90 07109190 07/I 11941 417109190 07109190 07109190

ParameterReported 12-12.5ft 15-15.5ft 7-7.5ft 8.5-9ft 9.5-10ft 12-12.5ft 15-15.5ft

Mclhylene Chloride (ug/kg) 11 12 8 10 11 B 12 19

Acetone (ug/kg) <12.0 <12.0 43 31 B 25 13 49

Carbon Disulfide (ug/kg) <6.00 <5.90 <6.00 <6.00 <6.00 <6.00 <6.00

!, l-l)ichloroethane (ug/kg) <6.00 <5.91) <6.00 <600 <6.0() <6.00 <6.00

2-Butanone (ug/kg) < 12.0 < 12.0 2 < 12.0 < 12.0 < 12.0 < 12.0

!, I, l-Trichloroethane (ug/kg) <6.1)0 <5.90 <6.00 <6.0() <6.()0 <6.(X) <6.1)_1

Trichioroethene (ug/kg) <6.00 <5.90 <6.{)0 <6.00 <6.{)0 <6._X) <6.0(I

Tetrachioroethene (ug/kg) <6.00 <5.90 <6.00 <60(I <6.00 <6.00 <6.0(I

"l_fluene (ug/kg) 4 ! 100 i ! 20 10 13 21

Ethylbenzene (ug/kg) <6.00 <5.90 <6.00 <6.0(I <6.00 <6.(X) <6AX)

Xylenes (total) (ug/kg) <6.00 <5.90 <6.00 <6,0{) <6.00 <6.IX) <6.0(I

i,3-Dichlorobenzene (ug/kg) NA NA NA NA NA NA NA
t

Notes: NA = Not Analyzed
< = lkt¢clion Linfil

ug/kg = mi_ograms petlalogram
l)ota m_lv_dUlatedby JMM



TABLE 14-3

SITE 19 - YARD D-13, liAZARDOUS WASTE STORAGE AREA
RF'SULTS FOR VOLATILE ORGANIC COMPOUNI)S DETFCTED IN SOIL SAMPLES

(Sheet 4 of 12)

BDI3-14 BDI3-14 B!)13-14 BDI3-14 BDi3-14 Itl)13-15 BDI3-15

07/09/90 07/09/90 07/09/90 07/09/90 07/09/9t) 07/ll)/90 07/I 0/90

ParameterReported 3.5-4ft 9.5-10ft 13.5-14ft 14.5-15ft 15.5-16ft 4-4.5ft 10.5-11ft

Methylene ('hloride (ug/kg) 9 13 12 14 I 1 13 14

Acelone (ug/kg) < 10.0 i 3 < 12.0 < 12.0 < 12.0 I I 14

('arlxm l)isullide (ug/kg) <5.20 <6.50 <5.90 <6.20 <6.00 <6._) <6.00

I, I-I)ichlor(vethane (ug/kg) <5.20 <6.50 <5.90 <6.20 <6.00 <6.()0 i

2- Butanone (ug/kg) < !0.0 < 13.0 < 12.0 < 12.0 < i 2.0 < 1 i .0 < 11.0

I, !, I-Trichloroethane (ug/kg) <5.20 <6.50 <5.90 <6.20 <6.IX} <6.{)0 <600

Trichlorocthene (ug/kg) <5.20 <6.50 <5.90 <6.20 <6.00 <6.1)0 <6.0(}

Telrachloroethene (ug/kg) <5.20 <6.50 <5.90 <6.20 <6.00 <6.IX} <6.00

Toluene (ug/kg) 14 100 25 28 34 160 23

Fahylbenzene (ug/kg) <5.20 <6.50 <5.90 <6.20 <6.00 <6.00 <6.1)0

Xylenes (Iolai) (ug/kg) <5.20 <6.50 <5.90 <6.20 <6.0(I <6.00 <6.1)0

1,3- Dichlorobenzene (ug/kg) NA NA NA NA NA <6.00 <6.()0

Notes: NA = Not Analyzed
< = Detection Limit

ug/kg = micrograms peg kilogram
Data not vtdulated by JMM



TABLE 14-3

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE AREA
RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECVI'ED IN SOIl. SAMPi+ES

(Sheet 5 of 12)

BDI3-15 BDI3-15 BDI3-15 BI)13-16 BDI3-16 BDI3-16 iil)!3-16

07110/90 07110190 07109190 I)7110_90 07/10190 07/10/90 07110_90

Parameter Reported 11.5-12 ft 13-13.5 ft 14.5-15 ft 3-3.5 ft 6-6.5 fl 9-9.5 ft 12-12.5 ft

Methylene Chloride (ug/kg) 12 14 16 13 14 24 2 i

Acetone (ug/kg) 6 5 7 33 21 49 32

Carbon Disulfide (ug/kg) <6.00 <6.00 <6.00 <5.00 <6.00 4 <6.()0

1, l-Dichloroethane (ug/kg) <6.00 <6.00 <6.00 <5.00 <6.00 <6.00 <6.(10

2-Butanone (ug/kg) <i2.0 <!2.0 <12.0 <11.0 <i3.0 3 <12+0

I, l, ! -'Frichh)roeth_me (ug/kg) <6.00 <6.00 <6.00 <5.1)0 3 <6.00 <6.¢X)

"l'richloroethene (ug/kg) <6.00 <6.00 <6.00 <5.00 <6.00 <6.(10 <6.0()

Tetrachlorocthene (ug/kg) <6.00 <6.00 <6.00 <5.00 <6.00 <6.00 <6.{)0

Toluene (ug/kg) 24 16 22 2 4 36 8

Ethylbenzene (ug/kg) <6.00 <6.00 <6.00 <5.00 <6.(10 <6.00 <6.00

Xylenes (tolai) (ug/kg) <6.00 <6.00 <6.00 <5.00 <6.(10 <6.1)0 <6.()0

1,3-Dichlorobcnzene (ug/kg) <6.00 <6.00 <6.00 <5.00 <6.00 <6.(10 <6.()0
t

Notes: NA = Nol Analy_d
< = DetectionL|nu!

ug/kg= nuclrogramspc[ kalogram
Data aot validatedbyJMM



TABLE 14-3

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE AREA

RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIl, SAMPI,ES

(Sheet 6 of 12)

BD13-16 BI)I 3-5 BI)I 3-5 BI)I 3-5 BD! 3-5 BI) I3-5 BDI3-6

07/! 0/90 07/03/90 07/{)3/90 07/{)3/90 07/03/9_) 07/03/90 07/03/90

ParameterReported 14-14.5ft 2-2.5ft 5-5.5ft 9.5-10ft i I-I1.5ft 14-14.5ft 2-2.5ft

Methylene Chloride (ug/kg) 13 16 19 20 ! 7 14 28

Acelone (ug/kg) 30 <i i.0 17 <12.0 <12.0 <12.0 <10.0

Carbon Disulfide (ug/kg) <6.00 <5.40 <6.00 <5.90 <5.90 <5.00 <5.2[)

l,I-Dichlorocthane (ug/kg) <6.00 <5.40 <6.00 <5._10 <5.90 <5.90 <5.20

2-B utanone (ug/kg) < i 2.0 < 1! .0 < 12.0 < i2.[) < i2.0 < 12.[I < 10.0

i, 1, i -Trichloroethm_e (ug/kg) <6.00 <5.40 <6.00 <5.90 <5.90 <5.90 <5.20

Trichloroclhene (ug/kg) <6.00 <5.40 <6.00 <5.90 <5.90 <5.911 <5.2[)

Tetrachioroethcne (ug/kg) <6.00 <5.40 <6.00 <5.90 <5.90 <5.90 <5.2[)

Toluene (ug/kg) 12 22 74 56 I 1 13 1()

Ethylbenzene (ug/kg) <6.00 <5.40 <6.00 8 <5.90 <5.90 <5.20

Xylenes (Iotal) (ug/kg) <6.00 21 <6.00 51 <5.90 <5.90 <5.20

i,3-Dichlorobenzene (ug/kg) <6.00 NA NA NA NA NA NA '

Notes: NA= NotAnalyzed
< = DetectionLinu!

ug/kg= neorogramsper kilogram
Datanot validaledby JMM



TABLE 14-3

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE AREA

RESULTS FOR VOLATII,E ORGANIC COMPOUNDS DETECTED IN SOIl, SAMPI,ES

(Sheet 7 of 12)

BD13-6 BDI3-6 iiD13-6 BDI 3-6 lIDI 3-7 I|1) 13-7 BI) I3-7

07/03/90 07/03/90 07/03/90 07/03/90 07/03/90 07/03/90 07/03/90

ParameterReported 5-5.5ft 8-8.5ft ! I-I1.5ft 14-14.5ft i.5-2 ft 4.5-5ft 8-8.5ft

Methylene Chloride (ug/kg) 21 28 18 34 31 32 37

Acetone (ug/kg) <12.0 17 < 12.0 < 12.0 < 12.0 <23.0 20

Carbon Disulfide (ug/kg) <5.90 <6.00 <6.00 <5.90 <6.20 < 11.0 <5.80

i, i- Dichloroethane (ug/kg) <5.90 <6.00 <6.00 <5.90 <6.20 < I 1.0 <5.80

2-B utanone (ug/kg) < 12.0 < 12.0 < 12.0 < 12.0 < 12.0 <23.0 < 12.0

1, I, I -Trichloroethane (ug/kg) <5.90 <6.00 <6.{)0 <53R) <6.20 <11.0 <5.80

Trichior(mthene (ug/kg) <5.90 <6.00 <6.00 <5.90 <6.20 < I i .l) <5 80

Tetrachlor_mthene (ug/kg) <5.90 <6.00 <6.00 <5.90 <6.20 < I 1.0 <5.80

Toluene (ug/kg) 100 35 27 36 58 280 10

[ithylbenzene (ug/kg) <5.90 <6.00 <6.00 6 <6.20 <1 I.(I <5.hi0

Xylenes (total) (ug/kg) <5.90 <6.00 !3 45 <6.20 < I 1.0 <5.80
I

1,3-Dichlorobenzene (ug/kg) NA NA NA NA NA NA NA

Notes: NA = Not Analyzed
< = Detect|on Linut

uglkg = nuctograms per kilogram
Data mgl valulaled by JMM



TABLE 14-3

SITE 19 - YARD !)-13, HAZARDOUS WASTE STORAGE AREA

RESULTS FOR VOLATILE ORGANIC COMPOUNi)S DETECVFED IN SOIl. SAMPLES

(Sheet 8 of 12)

BDi3-7 BDI3-7 11DI3-8 11DI3-8 11DI3-8 BI)13-8 II!)13-8

07/03/90 07/03/9t) 07/03/90 07103190 07/I)3190 07103/90 07103190

Parameter Reported 11 - I ! .5 fl 14-14.5 ft 2.5-3 ft 6-6.5 ft 10.5-11 ft 12.5 - 13 ft 14.5 - 15 ft

Methylene Chloride (ug/kg) 34 33 9 11 13 14 9

Acetone (ug/kg) <!2.0 <12.0 32 59 99 27 1 I

Carbon Disulfide (ug/kg) <5.80 <6.00 <5.00 <6.(10 <6.00 <6.00 <6.00

i, i -Dichloroelh;me (ug/kg) <5.80 <6.00 <5.1)0 <6.{)0 <6.00 <6.()0 <6.IX)

2- Butanone (ug/kg) < !2.0 < i 20 < I0.0 < 13.0 3 < !2.0 < 12.1)

I, !, l-'l'richiorocthime (ug/kg) <5.80 <6.00 <5.00 <6.00 <6.()0 <6.00 <6.(X)

Trichloroelhene (ug/kg) <5.80 <6.00 <5.00 <6.IX) <6.()0 <6.{)0 <6.()0

Tetrachloroethene (ug/kg) <5.80 <6.00 <5.{XI <6.00 <6.00 <600 <6.(X)

Toluene (ug/kg) 49 17 39 5 22 19 28

Ethylbenzene (ug/kg) <5.80 <6.00 <5.IX) <6.00 <6.00 <6.1)0 <6.00

Xylenes (total) (ug/kg) <5.80 <6.00 <5.00 <6.00 <6.00 <6.00 <6.(10

i,3-Dichlorobenzene (ug/kg) NA NA <340 <6.00 <6.00 <6.00 <6.1)0

Noles: NA = Nol Analyzed
< = I_teclion Line!

ug/kg = rmarograms per kilogram
Data not validated by JMM



TABLE 14-3

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE AREA

RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIl. SAMPI.ES

(Sheet 9 of 12)

BDI3-9 BD13-9 B!)13-9 151)i3-9 151)13-9 MWI) I3-1 MWI)I3-1

07/03/90 07/03/90 07/05/90 07/18/90 07/03/90 07/I 1/90 07/I i/90

ParameterReported 2-2.5ft 5-5.5ft 8.5-9ft 1i.5-12ft 14-14.5ft 3.5-4ft 8.5-9ft

Methylene Chloride (ug/kg) 14 i7 18 14 15 9 15

Acetone (ug/kg) 46 55 37 60 20 8 22

Carlxm Disulfide (ug/kg) <5.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00

I, I-Dichloroethane (ug/kg) <5.00 <6.00 <6.00 <600 <6.(_ <6.(_) <600

2-Butanone (ug/kg) < I 1.0 < i 2.0 4 < 12.0 < i 2.0 < I I .I) < 12.1)

i, i, l-Trichlorocthane (ug/kg) <5.00 <6.00 <6.00 <6.(X) <6.00 <6.(X) <6.(X)

"l'richlorocthcne (ug/kg) <5.00 <6.00 <6.00 <6.(_) <6.(10 <6.1)1) <6.00

Tetrachloroethene (ug/kg) <5.00 <6.00 <6.00 <6.00 <6.(10 <6.00 <6.(_)

Toluene (ug/kg) 48 20 31 21 5 34 ! 7

Ethylbenzene (ug/kg) <5.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00

Xylenes (total) (ug/kg) <5.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00
t

1,3-Dichlorobenzene (ug/kg) <5.00 <6.00 <6.00 <6.00 <6.(10 NA NA

Nixies: NA = Not Analyzed
< = Dcitclioa Linul

ug/kg = microgramspet lulogtant
l)_stanot valuldted by JMM



TABLE 14-3

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE AREA

RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIl. SAMPI.ES

(Sheet 10 of 12)

MWDI3-1 MWDI3-1 MWDI3-1 MWI)13-2 MWI) 13-2 MWI) I3-2 MWl)I3-2

07111/90 07/I !/9tl 07/I i/90 07106/90 07/27191) 07/27/91) 07/27/90

ParameterReported 9.5-10ft 12.5-13ft 14-14.5ft !.5-2 ft 5-5.5ft 8.5-9ft 13-13.5ft

Melhylene Chloride (ug/kg) 9 9 8 < 14(10 i ! 4 10

Acetone (ug/kg) 10 34 37 < 14tK) 31 16 10

('arlmn Disulfide (ug/kg) <6.00 <6.00 <6.00 <68{) <6.(X) <6.00 <6.00

I, l-I)ichloroethane (ug/kg) <6.00 <6.(_1 <6.00 <6811 <6.(H) <6.00 <6.(_)

2- B utanone (ug/kg) < 12,0 < 12.0 < i 2.0 < 140_) < i2.0 < 12.0 < 12.0

I, I, I-Trichloroethane (ug/kg) <6.00 <6.00 <6.00 <680 <6.00 <6.(X) <600

Trichloroethene (ug/kg) <6.00 <6.00 <6.00 <680 <6.00 <6.(_) <6.00

Tetrachioroethene (ug/kg) <6.00 <6.00 <6.00 <680 <6.00 <6.00 <6.00

Toluene (ug/kg) 36 30 | 8 1000 4 37 25

Ethylbenzene (ug/kg) <6.00 <6.00 <6.00 <680 <6.00 <6,00 <6.00

Xylenes (total) (ug/kg) <6.00 <6.00 <6.00 190 <6.00 <6.(X) <6.1)0

1,3-Dichlorobenzene (ug/kg) NA NA NA 590 <6.00 <6.00 <6.(_)

Notes: NA = Not Atmlyzed
< = I')etecliOll Linlil

ug/kg = nfl_ograms per kilogram
iklu! tot validated by JMM



TABLE 14-3

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE AREA

RESULTS FOR VOLATII.E ORGANIC COMPOUNDS DETEC_I'Ei) IN SOIl. SAMPI.ES

(Sheet 11 of 12)

MWDi3-2 MWDI3-3 MWDI3-3 MWDi3-3 MWDI3-3 MWI)I3-4 MWDI3-4'

07/06/90 07/27190 07/06/90 07/06/90 07/¢)6/90 ¢)7/09/90 07/09/90

Parameter Reported 14.5-15 ft 3.5-4 ft 4-4.5 ft ! 1.5-12 ft 14-14.5 ft 4-4.5 ft 9.5-10 ft

Methylene Chloride (ug/kg) lO 1 i i I 14 I i 14 13

Acelone (ug/kg) 3 7 25 67 9 < ! 2.0 i8

Carlxm Disulfide (ug/kg) <6.00 <6.00 <6.00 <7.{X) <6_00 <5.80 <5.60

I, I-I)ichloroeth_mc (ug/kg) <6.00 <6,00 <6.(X) <7.00 <6,(R) <5.80 <5.60

2-B utanone (ug/kg) < 12.0 < ! 1.0 < ! 2.0 < !5,0 < I _.2.0 < 12.0 < 1 i.0

I, 1, i-'Frichloroelhmlc (ug/kg) <6.00 <6.00 <6.00 <7.0{) <6.00 <5.80 <5.60

Trichlorocthenc (ug/kg) <6.00 <6.00 <6.0{) <7.00 <6.00 <5.80 <5.60

Tetraehloroethene (ug/kg) <6.00 <6.00 <6.00 <7.00 <6.0{) <5.80 <5.60

Toluene (ug/kg) 5 54 45 i6 <6.00 7 .16

Ethylbenzene (ug/kg) <6.00 <6.00 <6.0{) <7.00 <6.0{) <5.80 <5.60

Xylenes (total) (ugfkg) <6.00 <6.00 <6.00 <7.0{) <6.00 <5.80 <5.60

1,3-Dichlorobenzene (ug/kg) <6.00 <6.00 <6.00 <7.00 <6.00 NA NA

I

Notes: NA = NotAnalyzed
< =Detectionl.inul

ug/kg= nficrogram-*perIOIogtam
Datanot valMatedbyJMM



TABLE 14-3

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE AREA
RESULTS FOR VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES

(Sheet 12 of 12)

MWDI3-4 MWI) i3-4 MWDI3-4

07/09/90 07109/94) 07109190

Parameter Reported 10-10.5 ft 14-14.5 ft 15-15.5 ft

Methylene Chloride (ug/kg) 21 17 18

Acetone (ug/kg) <13.0 < !2.0 < 12.0
Carbon Disulfide (ug/kg) <6.30 <6.00 <6.10

1,I- l)ichloroethane (ug/kg) <6.30 <6.00 <6. i 0

2- Butanone (ug/kg) <13.0 < 12.0 < 12.0

I,i, I-Trichlorocthane (ug/kg) <6.30 <6.00 <6.10
Trichlorocthcne (ug/kg) <6.30 <6.00 <6. I0

Tetrachloroethene (ug/kg) <6.30 <6.00 <6.10

Toluene (ug/kg) 16 25 52

Ethylbenzene (ug/kg) <6.30 <6.00 <6. I0

Xylenes (total) (ug/kg) <6.30 <6.00 <6. I[)
1,3-Dichlorobenzene (ug/kg) NA NA NA

L

Notes: NA = Not Analyzed
< = l.)el¢clton Linul

ug/kg = n_crograms per kilogram
l_tlta no! vcdidaled by .IMM



TABI.E 14-4

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE
RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS DETECVFED IN SOIL SAMPLES

(Sheet 1 of 8)

BDI3-10 BDI3-10 BDi3-10 BI)I3-1 ! BD13-1 i Bi)I3-11 BDI3-1 !

07/05/90 07105/90 07105190 117110_90 07/10_90 07110190 07/! 0190

Parameter Reported 2-2.5 ft 7.5-8 ft 13.5-14 ft i-i.5 ft 4-4.5 ft 11.5-12 fl 13-13.5 ft

Naphthalene (ug/kg) 56 <390 <390 <700 <750 <380 <800

Diethylphthalate (ug/kg) <520 <390 <390 <7t)0 <750 <380 <800

i-luorene (ug/kg) <520 <390 <3911 <700 <750 <381) <8()O

n-Nitroso-di-phenylamine (ug/kg) <520 <390 <390 7_) 98 <381) 95
Pentachlorophenol (ug/kg) <2500 <1900 < i 900 410 <3600 < 191)0 <31}(X)

Phenanthrene (ug/kg) <520 <390 <390 <71X) <751) <380 <81_)

Anthracene (ug/kg) <520 <390 <390 <700 <750 <380 <800
l)i-n-butyiphthalate (ug/kg) <520 <390 <390 <7011 <750 <380 <8/)0

l-luor_mthene (ug/kg) <520 <390 <390 <700 <750 <380 1211

Pyrene (ug/kg) <520 <390 <390 <700 <750 <380 140

Benzo(a)anlhracene (ug/kg) <520 <390 <390 <701) <750 <380 <81_)

Chrysene (ug/kg) <520 <390 <390 <700 <750 <381) <81)0

bis(2-Eihylhexyl)phthalatc (ug/kg) ! i 0 iDO 190 550 I I0 57 150

Benzo(b)fluoranthene (ug/kg) <520 <390 <390 <701) <750 <380 83
Benzo(k)tluoranthene (ug/kg) <520 <390 <390 <700 <750 <380 <800

Benzo(a)pyrene (ug/kg) <520 <390 <390 <700 <750 <380 <81)0

Indeno(l,2,3-cd)pyrene (ug/kg) <520 <391) <390 <700 <750 <380 <81)0

Benzo(g,h,i)perylene (ug/kg) <520 <390 <390 <700 <750 <380 <800

Notes: NA : Nol Analyzed
< : Dctectioa Linul

ug/kg = nu_.xograms per lulogranl
l_ita not valid_Jted by .IMM



TABLE 14-4

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE

RESULTS FOR SEMIVOI.ATILE ORGANIC COMPOUNDS DETEC'FED IN SOIL SAMi'LES

(Sheet 2 of 8)

BDI3-13 BDi3-13 BDI3-13 !11)13-13 BDI3-13 111)13-15 BD13-15

07111/90 0711 !/90 07111/90 (17/11190 07109190 07/I 0/90 07110/90

Parameter Reported 2-2.5 ft 8-8.5 ft I I-i 1.5 ft 14-14.5 ft 14.5-15 ft 2-2.5 ft 8.5-9 ft

Naphthalene (ug/kg) <760 <390 <380 <390 <380 <6800 <790

Diethylphthalate (ug/kg) <760 <390 <380 <390 <380 <6800 <790

Fluorene (ug/kg) <760 <390 <380 <390 <380 <6800 <790

n-Nitroso-di-phenylamine (ug/kg) 110 <390 49 61 48 90() 1(10

Pcnlachlorophenol (ug/kg) <3700 < 190() < !900 < 1900 < 1800 <330(X) <38(X)

Phenanthrene (ug/kg) <760 <390 <380 <390 <380 <68(10 <790

Anthracene (ug/kg) <760 <390 <380 <390 <38(I <68(10 <790

Di-n-bulylphthalate(ug/kg) <760 <390 <380 <390 <380 <6800 <790

iquoranthene (ug/kg) 79 <390 <380 <390 <380 <68110 <790

Pyrene (ug/kg) 97 <390 <381) <390 <380 <68(10 <790

Benzo(a)anthracene (ug/kg) <760 <390 <380 <390 <380 <680(I <79(I

Chrysene (ug/kg) <760 <390 <380 <390 <380 <680(I <790

bis(2-Ethylhexyi)phthalate (ug/kg) 160 70 <380 58 69 <68(IO i50

Benzo(b)fluoranthene (ug/kg) 120 <390 <380 <390 <380 <680() <790

Benzo(k)fluoranthene (ug/kg) <76/) <390 <380 <390 <380 <6800 <790

Benzo(a)pyrene (ug/kg) <760 <390 <38(I <390 <380 <6800 <790

Indeno(I,2,3-cd)pyrene (ug/kg) <760 <390 <380 <390 <380 <680() <790

Benzo(g,h,i)perylene (ug/kg) <760 <390 <380 <39(I <380 <6800 <790

Noles: NA = Nol Analyzed
< = Deleclion Linul

ug/kg = rmcrogran_ per IoIogram
Data not vahdated by JMM



TABLE 14-4

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE

RESULTS FOR SEMIVOI,ATILE ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES

(Sheet 3 of 8)

BDi3-15 BDI3-15 B!)i3-16 131)13-16 131)13-16 1|!)13-16 BI)13-5

07110190 07/I 0/94) 071 !0/90 I)71 i0/90 07/10/90 07/I 0190 07103190

Parameter Reported 12.5-13 ft 13.5-14 ft !.5-2 ft 5-5.5 ft 10.5-I I ft 13.5-14 ft 2-2.5 ft

Naphthalene (ug/kg) <380 <390 <690 <8(10 <800 <790 <360

Dicthyiphlhalale (ug/kg) . <380 <390 <690 <800 <800 <790 <360

I.'luorene (ug/kg) <380 <390 <690 <800 <8(1t) 131) <360

n- Nitroso-di-phenylamine (ug/kg) <380 55 <690 96 <800 <790 <36(I

Pcntachiorophenol (ug/kg) < i 900 < 1900 1600 670 <3900 <39/X) < 1700

Phenmlthrcne (ug/kg) <380 <390 <690 <800 280 5111) <360

Anthraccae (ug/kg) <380 <390 <690 <8(/0 98 I(11) <360

I)i-n-bulylphlhalate (ug/kg) <380 <390 <690 <8(10 <800 <790 1500

Fiuoranthene (ug/kg) <380 <390 <690 <800 10(10 521) <361)

Pyrcne (ug/kg) <380 <390 <690 <8110 930 380 <360

Benzo(a)_mthracene (ug/kg) <380 <390 I(10 <80() 350 180 <36{)

Chrysene (ug/kg) <380 <390 <690 <800 440 271) <360

bis(2-Ethylhexyl)phthalatc (ug/kg) 62 99 2100 830 510 <790 <360

Benz(Xb)fluoranthene (ug/kg) <380 <390 <690 <800 420 270 <36()

Benzo(k)fluoranthene (ug/kg) <380 <390 <690 <800 17(1 <7_)0 <360

Benzo(a)pyrene (ug/kg) <380 <390 <690 <800 270 140 <36()

lndeno(I,2,3-cd)pyrene (ug/kg) <380 <390 <690 <800 <800 <790 <360

Benzo(g,h,i)perylene (ug/kg) <380 <390 <690 <800 <8(10 <790 <36(I

Noles: NA = NolAnalyzed
< = Detecl|on Linul

ug/kg = nuoroglallks [}el"kilogram
13_ztanot valuh:tedby JMM



TABLE 14-4

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE

RESULTS FOR SEMIVOLATII.E ORGANIC COMPOUNDS DETECTED IN SOIL SAMPI,ES

(Sheet 4 of 8)

BD13-5 BDi3-5 i11)i3-6 Bi) 13-6 !11)i3-6 BI)13-6 BDI3-7

07/03/90 07/03/90 07/I)3/90 07/03/90 07/03/90 07/I)3/91) 07/03/90

Parameter Reported 5.5-6 ft 10-10.5 ft 0.5-1 f! 2-2.5 ft 5-5.5 fl 8-X.5 ft I).5-1 ft

Naphthalene (ug/kg) <400 <410 <680 <35{) <390 <400 <350

Diethylphthalale (ug/kg) <400 <410 <680 <350 <391) <400 <350

Fluorene (ug/kg) <400 <410 <680 <350 <391) <401) <350
n-Nitroso-di-phenyi_unine (ug/kg) <400 <410 <680 <350 <390 <4110 <350

Pcntachlorophenol (ug/kg) <2000 <20110 <331)0 < 171)0 < 1901) < 19110 < 1700

Phcn,'mlhrcne (ug/kg) <400 <410 <680 <350 <390 <400 <350
Anthracene (ug/kg) <400 <410 <680 <350 <391) <4(10 <350

Di-n-butylphthalate (ug/kg) 430 630 3700 570 5200 720 141)0

Fluotanthene (ug/kg) <400 <410 <680 <350 <390 <401) <350

Pyrene (ug/kg) <400 <410 <680 <350 <390 <40{) <350

Benzo(a)anthracene (ug/kg) <400 <410 <680 <350 <391) <40() <350
Chrysene (ug/kg) <400 <410 <680 <350 <390 <41)O <351)

bis(2-Ethylhexyi)phthalale (ug/kg) <400 <410 <680 <350 <390 <400 <351) '

Benzo(b)fluoranthene (ug/kg) <400 <410 <680 <350 <390 <4(X) <351)

Benzo(k)fluoranthene (ug/kg) <400 <4i0 <680 <350 <390 <400 <350

Benzo(a)pyrene (ug/kg) <400 <410 <680 <350 <390 <4{)0 <351)
lndeno(1,2,3-cd)pyrene (ug/kg) <400 <410 <680 <350 <390 <400 <350

Benzo(g,h,i)perylene (ug/kg) <400 <410 <680 <350 <390 <400 <350

No4es: NA = Not Analyzed
< = l)el,eclion Linu!

ug/kg = nucrogran_ per kilogram

IkmJ mJt valUhJled b.v JMM



TABLE 14-4

SFFE 19 - YARD D-13, HAZARDOUS WASTE STORAGE

RESULTS FOR SEMIVOI,ATII.E ORGANIC COMPOUNDS DETECTED IN SOil. SAMPI.ES

(Sheet 5 of 8)

BDI3-7 i11)13-7 BDI3-7 i11) 13-8 121)13-8 BDI3-8 BDI3-8

07/03/90 07/03/90 07103/90 07/05/90 07/03/90 07/03/90 07/03/90

ParameterReported 1.5-2ft 4.5-5ft 8-8.5ft 0.5-1ft 2.5-3ft 10.5-1! ft 12.5-13f!

Naphthalene (ug/kg) <4 I0 <370 <380 40 <340 <410 45

Diethylphthalate (ug/kg) <410 <370 <380 <340 <340 <410 <390

lquorene (ug/kg) <410 <370 <380 <340 <340 <4 IO <390

n-Nilroso-di-phenylamine (ug/kg) <4 ! 0 <370 <38[) <340 <340 <4 I0 <390

Pcntachlorophcnol (ug/kg) <2000 < 1800 < 1900 < 16(_) < 17(F0 <2()iX) < 19(X)

Phenanthrene (ug/kg) <410 <370 <380 <340 <340 <410 <39[)

Anthracene (ug/kg) <410 <370 <380 <340 <340 <410 <390

Di-n-bulylphth',dale (ug/kg) 7300 450 430 <340 <340 <410 <390

l:luoranthene (ug/kg) <4 !0 <370 <380 <340 <340 <4 l0 <390

Pyrene (ug/kg) <410 <370 <380 <340 <340 I00 <390

Benzo(a)tmthracene (ug/kg) <4 i0 <370 <380 <340 <340 72 <39[)

Chrysene (ug/kg) <410 <370 <380 <340 <340 150 <390

bis(2-Ethylhexyl)phthalale (ug/kg) <410 <370 <380 140 53 <410 69

Benzo(h)fluoranthcne (ug/kg) <4 i0 <370 <380 <340 <340 <410 <390

Bcnzo(k)fluoranthcnc (ug/kg) <4 I0 <370 <380 <340 <340 <410 <390

Benzo(a)pyrene (ug/kg) <410 <370 <380 <340 <340 <410 <300

indeno( i, 2,3-cd)pyrene (ug/kg) <410 <370 <380 <340 <340 <410 <390

Benzo(g,h,i)perylene (ug/kg) <4 !0 <370 <380 <340 <340 <410 <391)

Nolcs: NA = Not Analyzed
< = Detection I.inu!

ug/kg = nutxogrants per kilogram
lklta mM vahdaled by JMM



TABLE 14-4

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE

IO'SULTS FOR SEMIVOLATII.E ORGANIC COMPOUNDS DE'I"EC_I,ED IN SOIL SAMPI.ES

(Sheet 6 of 8)

BDI3-9 BDi3-9 BDI3-9 BI)I3-9R MWDI3-1 MWI)I3-1 MWD13-1

07/03/90 07105/90 07103/90 07105190 07111190 07111/90 07111/90

Parameter Reported 5-5.5 ft 8.5-9 ft 14-14.5 ft 4-4.5 ft 7-7.5 ft 10-10.5 ft 13-13.5 ft

Naphthalene (ug/kg) 41 <770 <390 <370 <370 <390 <4(X)

I)iethylphthalate (ug/kg) <400 8800 <390 <370 <370 <390 <400

Fluorcne (ug/kg) <400 <770 <390 <370 <370 <390 <400

n-Niuoso-di-phcnylzunine (ug/kg) <400 <771) <390 43 48 <390 63

Pentachlorophenoi (ug/kg) <2000 <3700 < 19(X) < 1800 < I8(X) < 19()0 < 14)()0

I'henimthrcne (trg/kg) <400 330 <390 <370 <370 <390 <4(X)

Anthracene (ug/kg) <400 95 <390 <370 <370 <390 <400

Di-n-butylphth_ale (ug/kg) <400 <770 <390 <371) <370 <390 <4(X)

Fluor:mlhene (ug/kg) 58 1000 <390 <370 <370 <390 <4(X)

l_,rene (ug/kg) 380 1700 <390 <370 <370 <390 <400

Benzo(a)mlthracene (ug/kg) <400 540 <390 <370 <370 <390 <4(X) ,_

Chrysene (ug/kg) <400 640 <390 <370 <370 <390 <400

bis(2-Ethyihexyl)phthalate (ug/kg) 71 250 44 64 <370 49 46

Benzo(b)fluoranthene (ug/kg) <400 920 <390 <370 <370 <390 <400

Benzo(k)fluoranthene (ug/kg) <400 <770 <390 <370 <370 <3!)0 <400

Benzo(a)pyrene (ug/kg) <400 600 <390 <370 <370 <390 <4(X)

lndencX 1,2,3-cd)pyrene (ug/kg) <400 400 <390 <370 <370 <390 <4(X)

Benzo(g,h,i)perylene (ug/kg) <400 390 <390 <370 <370 <390 <400

Notes: NA = Not Analyzed
< = Delection Lina!

ug/kg = nucrograms per kllograln
Ik_m not vcdidated by JMM



TABLE 14-4

SrFE 19 - YARD D-13, HAZARDOUS WASTE STORAGE

RESUI.TS FOR SEMIVOI.ATILE ORGANIC COMPOUNDS DETECI'ED IN SOIl. SAMPLES

(Sheet 7 of 8)

MWDi3-2 MWDI3-2 MWDI3-2 MWD13-2 MWDI3-3 MWI)|3-3 MWDi3-3

07/06/90 071061911 07/27191) 07/271911 07106/90 071t)6/9t) 07106/9t}

Parameter Reported 0.5-1 ft 1.5-2 ft 8.5-9 ft 13-13.5 ft 0.5-1 ft 4-4.5 ft 11.5-12 ft

Naphthalene (ug/kg) <720 <720 <400 <390 <690 <400 150

Diethylphthalate (ug/kg) 12000 6200 <400 <390 7700 <400 <970

Fiuorene (ug/kg) <720 <720 <4(10 <391) <690 <400 <970

n-Nitroso-di-phenylmnine (ug/kg) 87 78 45 43 82 48 140

Pentachlorophenol (ug/kg) 550 640 < 19{10 < 191)0 <3300 < 191)0 <4700

Phenanthrene (ug/kg) <720 <720 <4110 <390 <600 <400 I0/1

Anthracene (ug/kg) <720 <720 <400 <390 <690 <400 <'J70

Di-n-butylphth',date (ug/kg) <720 <720 <400 <391) <690 <4{10 120

I"iuoranthene (ug/kg) <720 <720 <400 <390 <691) <41)0 170

Pyrene (ug/kg) <720 <720 <400 <390 <690 <41){) 210

Benzo(a)anthraccne (ug/kg) <720 <720 <400 <390 <690 <4(){) <_70 L

Chrysene (uglkg) <720 <720 <400 <390 <690 <4(){) <970

bis(2-Ethylhexyl)phthalate (ug/kg) 750 890 <400 <390 310 <4110 290

Benzo(b)flaoranthene (ug/kg) <720 <720 <400 <390 <69{) <41){) <970

Benzo(k)fluoranthene (ug/kg) <720 <720 <400 <390 <690 <400 <970

Benzo(a)pyrene (ug/kg) <720 <720 <400 <390 <69(I <400 <970

Indeno(l,2,3-cd)pyrene (ug/kg) <720 <720 <400 <390 <690 <400 <970

Benzo(g,h,i)perylene (ug/kg) <720 <720 <400 <390 <690 <400 <970

Notes: NA = Not Analyzed
= DetecliOn l.inul

ug/kg = nUcrograms per Iologram
i_Jta not v_didated by JMM



TABLE 14-4

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE
RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS DETECTED IN SOIl. SAMPI.ES

(Sheet 8 of 8)

MWDI3-3

07/06/90

ParameterReported 14-14.5ft

Naphthalene (ug/kg) <390

l)icthylphlhalate (ug/kg) <390
Fluorene (ug/kg) <390

n- Nitroso-di-phenylamine (ug/kg) 44

Pcnlachlorophcnol (ug/kg) <1900

Phenamhrcne (ug/kg) <390
Anthracene (ug/kg) <390

Di-n-butylphthalale (ug/kg) <390

Fiuoranthene (ug/kg) <390

Pyrcne (ug/kg) <390

Benzo(a)anthracene (ug/kg) <390

Chrysene (ug/kg) <390

bis(2-Ethylhexyl)phthldate (ug/kg) 4 I

Benzo(b)fluoranthene (ug/kg) <3{)0
Benzo(k)fluoranthene (ug/kg) <390

Benzo(a)pyrene (ug/kg) <390

Indeno(l,2,3-cd)pyrene (ug/kg) <390

Benzo(g,h,i)perylene (ug/kg) <390

Notes: NA = Nol Analy_d
< = Detection Linul

ug/kg = micrograms i:_r kilogram
Data not v_dt&tted by JMM



TABLE 14-5

SITE 19 - YARD 13, HAZARI)OUS WASTE STORAGE

RESULTS FOR TOTAL RECOVERABI.E PETROLEUM HYDROCARBONS DETECTED IN SOIl. SAMPLES

(Sheet ! of 2)

BDI3-10 I|1)13-11 BI)I 3- I I lid 13- II I|1113-12 BI) 13-12 I|1113-12

07/1_5/90 07/I 0190 117/1t1/911 07/10/90 07/1|9/90 0710919|| 07109194|

Paranleler Rep.rled 3-3.5 fl I-1.5 11 6-6.5 f1 9-9.5 fl 8.5-9 1"1 10.5-I I Il 12-12.5 f1

TRPI I (mg/k_) 19.5 2.3 i 570 102 '_4.6 4.7 4.7

1|1113-13 1|1113-14 BI)13-15 BI)13-15 BI)13-16 BI)13-16 BI)13-16

tl7/I 1/91t 07109190 07/11|19tl 07/I 0/911 0711111911 t1711t|/911 tl7/I 0/,)|1

_-_._ f1 111.5-11 fl 1.5-2 1"1 6-(_.5 I1 9-9.5 flParamcit'r Relmn'led 2-2.5 ft 9.5-111 f1 _ "_-

TRP! i (mg/kg) 9.7 9.6 1451111 73.4 3070 206 58_

BI)13-16 BI)i3-16 1|1)13-5 BI)i3-5 i|1113-6 BDI3-7 BI)13-8 t

07/I 01911 117/I0/90 07/03190 07103/90 1|7/113/941 07/03/90 07/||5/90

Parameter Reported 12-12.5 ft 14-14.5 ft 2.5-3 ft 5.5-6 ft 5.5-6 ft 2-2.5 fl 0.5-1 ft

TRP! I (mg/kg) 71.6 1 i .6 102 8.9 23.9 309 2280

Noles: NA = No! Analyzed
< = [_lcciioll Lillul

mg/kg : nulligrams per kdogram
Data not validated by JMM



TAI|i.E 14-5

SITE 19 - YARD 13, HAZARDOUS WASTE STORAGE

RESULTS FOR TOTAL RECOVERABI.E PETROI,EUM tlYDROCARBONS DETECTEI) IN SOil. SAMPLES

(Sheet 2 of 2)

111)13-8 Bi)IJ-8 BI)13-8 111113-8 BI)13-9 BI)13-9 111)13-9

07105190 1|7/05/90 1|7/05/90 1|7105190 07105190 07/05/90 07/05/911

I_:ll-_|nlclt'r Rtl),_l-ltal 3-3.5 ft 8-8.5 fl II-11.5 fl 13-13.5 I1 ll.5-I I'l 3.5-4 fl _-8.5 I'1

TRI'! I (mg/kg) 72 75.2 14.6 3.4 53 I0 15.4 _6

111)13-9R I_IWI)I3-1 MWI)I3-2 NIWI)I3-2 MWI)i3-3 MWI)I3-3 MWI)I3-4

07/q15/90 I)7/I !190 07127190 0711t6/911 1t7/116/911 (171271911 07/|t9/9t)

iD.'|l'_Ullelt'r I{cp, Jrlcd 4-4.5 I't 1|.5-1 I'l 5.5-6 I'l 9-9.5 fl :, :, _ fl 12-12.5 ft 9.5-11| fl

TRI'I I (mg/kg) 13.4 2.9 29.3 12_11_| 18.7 8.4 8._

IklWI)13-4

O71O9190

P;nl'ameter Reported 10-10.5 ft

TRP! I (mg/kg) 12.2

Notes: NA = Not Analyzed
< = l)elcclion I.il|Ul

mg/kg = null|gramspet"kilogram
D_ltanot v_duhztedby JMM



TABLE 14-6

SITE 19 - YARD D-13, ilAZARDOUS WASTE STORAGE
RESULTS FOR TOTAL ORGANIC CARBON AND

PESTICIDE COMPOUNDS DETECTEDJ_3 SOIL SAMPLES

BDI3-10 BDI3-11 BDI3-12 BD13-13 BDI3-14 BDI3-15 BDI3-16

07/05/90 07/10/90 07/09/90 07/11/90 07/09/90 07/! 0/90 07/10/90

ParameterReported 1.5-2ft 1.5-2ft 3-3.5ft 2.5-3ft 2.5-3ft 2.5-3ft 2-2.5ft

Total Organic Carbon

Total Organic Carbon (mg/kg) 572 519 519 572 364 519 572

BD13-8 BDI3-9 MWD13-1 MWDI3-4

07/05/90 07/05/90 07/11/90 07/09/90

Parameter Reported 1-1.5 ft 1-1.5 ft 1-1.5 ft 3-3.5 ft

Total Organic Carbon
Total Organic Carbon (mg/kg) 416 416 364 572

MWDI3-4

07109109

4.5-5 ft

Pesticide Compounds

Toxaphene (ug/kg) 56

Not,,: NA = Not Analyzed
< = Detection Limit

mghtg = milligrams per kilogram
ugjkg = micrograms I_r kilogram

Data not mlidmed by JMM



TABLE 14-7

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE

RESULTS FOR METAI.S DETECVFED IN SOIl. SAMPI.ES

(Sheet 1 of 141)

BDI3-10 BI)I3-)o BI)I3-10 BI)I3-10 BI)I3-11 I;I)13-I _ BI)I3-1 I

07105/90 07/q|5/90 07105190 07105190 07110190 07110190 07111)/9i)

Parameter Re|meted 11.5-I fl 3-3.5 ft 8-8.5 ft 14-14.5 f! I - 1.5 f! 4-4.5 f! I 1.5-12 f!

Alumiimnn (nng/kg) 3120 6720 19500 9680 4 i 10 3350 9590

Arsenic (mg/kg) < 10.0 < I 1.0 < 12.0 < I 2.0 <2.50 <2.70 6

Bariiml (nlg/kg) 25 57() 77 60 18.2 15.3 83.3

Beryllium (mg/kg) <1.130 <1.10 <1.20 <1.20 <0.211(I <(I.2il() ().4

(';ilhniiiin (illg/kl_) <1.00 < I. i0 < 1.20 < 1.211 <(I.2(l(I <11.2(i() <0.2110

(';dciulll 0ng/kg) 2(X)0 84!)(M) 25l)0 26H1) 2390 li)8(i 1')7(i

( "hromium (mg/kg) 24 18 57 43 28.2 27.6 42.8

(?oball (mg/kg) <5.20 <5.70 II <6.10 3.8 3.4 6.6

Copper (mg/kg) 12 30 45 12 43.1 16.3 24.6

Iron (mg/kg) 5440 12NX) 21600 13900 6881) 5790 14')()11

I.ead (mg/kg) <5.20 44 I0 <6. I0 <5.311 <5.70 <5.80 I

MilglicSiuln (ing/kg) i800 131_1 4 I(_0 3100 2290 143(I 3410

Mang;mese (mg/kg) 72 564 300 160 88.8 161 i 7 I

Molybdenum (mg/kg) <5.20 <5.70 <6.00 <6.10 <1. Ill <l. Ill <1.20

Nickel (mg/kg) 20 17 63 43 24 21.5 52.5

Potassium (mg/kg) <520 1000 1600 830 630 360 930

Silver (mg/kg) <5.20 <5.70 <6.00 <6. I0 <0.600 <0.700 <0.700

Sodium (mg/kg) <520 <570 <600 <6 i0 239 228 1060

Thallium (mg/kg) < 10.0 < i 1.0 < 12.0 < 12.0 <2.70 <3.00 <3.00

Titanium (mg/kg) 260 280 658 550 327 288 416

Vanadium (mg/kg) 14 23 42 28 15.6 14 26.7

Zinc (mg/kg) 17 35 45 26 35.7 23.7 39.3

Nules: NA = Nol Analyzed

< : I_'1¢¢1ion [.imil

nig/kg = nulligraln per klhlgl'ani
/)lihl riot i,cllldclti,d b.y JtIIxi#



TABI,E 14-'/

SITE 19 - YARD !)-13, HAZARDOUS WASTE STORAGE

RESULTS FOR METALS DETECTED IN SOil, SAMPLES

(Sheet 2 of 10)

BDI3-11 BDI3-12 1|1)13-12 BI)13-12 111)13-12 RI)13-13 RDi3-13

07/10/9(I 07109190 07/I)9191) 07/(19/90 07109190 4)7/I I/9(I 07/I 119|)

Par_mlcter Reported 13-13.5 fl 1.5-2 fl 4.5-5 ft 9.5-I 0 It 14.5-15 ft 2-2.5 fl 8-8.5 I'l

AluJl|intJJn (mg/kg) 8570 4380 5730 14 I00 103(X) 65 I0 0530

Arsenic (mg/kg) 4.2 < 10.0 < 12.0 < 12.0 < 12.0 8._ 4

B_lrium (mg/kg) 72.8 <21.0 31 90 82 305 t'4.4

Beryllium (mg/kg) 0.3 < I.(_) < 1.20 < 1.20 < 1.20 - I).37 038

(':ldmium (mg/kg) <13.200 < i.00 < 1.2() < 1.2() < 1.20 (I.76 (I.34

('alcitnnn (mg/kg) 2230 2900 1900 18(X) 16(X) 237()() 20')0

Chr(m|ium (mg/kg) 4 I. I 23 30 52 35 25.2 4').3

(?ob;dl (mg/kg) 6.2 <5.20 <6.20 6.3 6.3 6.1 6.8

Copper (mg/kg) 36.4 <5.20 6.9 10 I I 61 173)

Iron (mg/kg) i 34(X) 7060 9340 19500 146(X) 14300 155(X)

I.ead (mg/kg) <6.00 <5.20 <6.20 8.8 <6.10 31)3 <4.110 t

Magnesium (mg/kg) 3400 21(X) 2900 3500 33(X) 4420 2591)

Mang;mese (mg/kg) 170 85 97 160 180 260 148

Molybdenum (mg/kg) <1.20 <5.20 <6.20 <5.90 <6.10 <0.350 <0_380

Nickel (mg/kg) 44.9 22 31 50 46 1').6 38.3

Potassium (mg/kg) 850 680 1000 15(X) 1500 1071) 992

Silver (mg/kg) <0.700 <5.20 <6.20 <5.90 <6. I0 0.43 <0.430

St_litnn (mg/kg) 1020 <520 <620 i 300 1200 725 683

"i]mllium (m g/kg) <3. i0 < 10.0 < 12.0 < 12.0 < 12.0 <3.60 <3.70

Titanium (mg/kg) 435 410 440 656 470 307 354

Vanadium (mg/kg) 23.9 16 20 38 27 26 31.9

Zinc (mg/kg) 43.1 14 21 28 27 2!)2 33.8

Noles: NA = Nol Analyzed
< = I)clcction I.inul

,iig/kg = null,gram per kilogranl
I),:h_ m_t t._llt_htted b_ JMM



TABLE 14-7

SrFE 19 - YARD i)-!3, HAZARI)OUS WASTE STORAGE
RESUI.TS FOR METAIJS I)ETECVFEI) IN SOIl. SAI%IPI.ES

(Sheet 3 of liD)

HDI3-13 151113-13 1|1)13-14 BI)13-14 BI)13-14 BI)13-14 1|1113-15

07/I !/90 07/I 1190 I17/I191911 I1711191941 07109190 I17109/90 071111190

Pai';uilelt'r Rei)orted I I-I 1.5 fl 14-14.5 fl 2-2.5 fl 4-4.5 fl 14-14.5 fl 15-1:, r, fl 2-2.5 ft

Aluminunl (mg/kg) 8570 7920 40 I() 4590 116()() 12(){)() 5500
Arsenic hn,,/k,,_ 3.2 4.'i < 10.0 < I 1.0 < 12.0 < 12.0 <2.50

B_ium (mg/kg) 65. I 74.9 25 <21.() 81 85 37.4

Beryllium (mg/kg) 0.28 0.29 <1 .(X) < 1.lO < 1.2() < 1.2() <().2()()

('admiLnm (illg/kg) 0.32 ().4 < I .()4) < !. I() < 1.2() < 1.2() 04

Calcium (m_/k_) 1860 2060 36(X) 2000 21()0 2400 331()

('hromium (mg/kg) 34.7 3g.6 27 26 38 42 33.4

(7obalt (mg/kg) 6 7.2 <5.20 <5.30 6.7 6.7 4.5

Copper (mg/k_) 9.9 13. I <5.20 <5.30 9.2 11 12. I

Iron (mg/kg) 12 I(X) ! 3 I(X) 79 I0 7370 15100 16800 b;44()

lxad (mg/kg) <3.90 <4.00 <5.20 <5.30 <6.00 <6.00 13.7 I

Magnesiiun (mg/kg) 3120 3260 2300 2100 32(X) 35()() 2';o0

Mangm_ese (mg/kg) 150 196 88 84 170 17() 128

Molyi_lenum (mg/kg) <0.350 <0.460 <5.20 <5.30 <6.(X) <6.(X) 1.6

Nickel (mg/kg) 43.7 47.9 24 23 46 51 29.8

Potassium (mg/kg) 760 914 780 7(X) 14(X) 14(X) 760

Silver (mg/kg) <0.420 <0.430 <5.20 <5.30 <6.(X) <6.(X) <0.600

Sodium (mg/kg) 495 594 <520 <530 980 10043 362

Thallium (mg/kg) <3.70 <3.70 < I0.0 < I i .0 < i 2.0 < 12.0 <2.70

Titanium (mg/kg) 407 372 420 430 548 520 8 i 9

Vanadium (mg/kg) 22.7 23.3 19 18 27 30 20.7

Zinc (mg/kg) 32.3 33.4 16 16 27 30 37.5

N_,lc_ NA = Nu! Analy.'cd
< = Ik'lc_.'l|oll [.lllil[

IILg/kg : II01h_l,lll| [_.'l kllo_l'all|
l_t,_ m,t _,dtd, lted h_ JM,A!



TABLE 14-7

SITE 19 - YARD D-13, IIAZARI)OUS WASTE STORAGE

RESULTS FOR METAI,S DETECTED IN SOIl, SAMPI,ES

(Sheet 4 of 10)

BD13-15 BI)|3-15 BI)13-15 BI)13-16 BI)13-16 BI)13-16 1|1)13-16

07/I 0/90 07/10/90 07/10190 07110190 07/I 0190 07111)/9q) 07110190

I_aranieter Rel).rted 8.5-9 ft 12.5-13 fl 13.5-14 ft 1.5-2 ft 5-5.5 Il 10.5- I I fl 13.5-14 fl

Alumintnfl| (mg/kg) 16400 9530 8670 3950 5020 8470 11600

Arsenic (mg/kg) 7.1 6 4.7 <2.50 3.2 7.4 3.7

Barium (mg/kg) 103 65.5 60.7 25.8 32.5 65.6 II 2

Beryllitiln| (mg/kg) 0.3 0.3 0.4 <0.200 <0.200 ().4 ().4

('athl|itJln (,n,,/E,,_ 0.3 <0.2(X) <(£200 ().2 <0.2(X) ().5 ().4

Calcimn (,ng/kg) 42300 2271) 1950 2370 192() 1320t) 1_9()

Chromium (mg/kg) 43.6 38.8 38 30. i 3 I. I 33 51.8

Cobalt (mg/kg) 8.9 6.3 6. I 3.5 5.4 6. I 7.0

('oppcr (mg/kg) 256 33.2 25.3 21.6 106 60.8 10.5

Iron (mg/kg) 21700 13 i(X) 125(10 6680 9020 1950() 1000()

I ,cad (mg/kg) <6.00 <5.80 <5.80 <5.20 <6.00 385 6.2

Magl!esium (mg/kg) 10800 2920 2700 2100 2850 3560 42-10

Mang_mese (mg/kg) 516 150 i 28 85.3 106 217 172

Molybdenum (mg/kg) 1.4 < 1.211 < 1.20 < 1.(10 < 1.20 < 1.20 < |.2()

Nickel (mg/kg) 41.4 44.5 41.4 23.6 28.5 39.5 57.4

Potassium (mg/kg) 1400 1200 1000 540 880 12(10 16(X)

Silver (mg/kg) <0.700 <0.7(10 <0.700 <0.6t10 <0.700 <0.700 <0.700

Sodium (mg/kg) 780 I 130 1070 153 727 1130 1430

Thallium (mg/kg) <3.10 <3.t_) <3.00 <2.70 <3.10 <3.10 <3.10

Titanium (mg/kg) 846 505 410 328 313 372 540

Vanadium (mg/kg) 31.8 24 22.5 15.6 18 27. ! 30.3

Zinc (mg/kg) 199 39.6 4 I. I 33.4 71.2 126 47. I

Nolcs: NA = No! Analyzed
< = I)¢leclion [.inul

mg/kg = uulligt'am I_'_ klk_g_am
l),JhJ m,! vttluhlted hi, JMM



TABLE 14-7

SITE 19 - YARD D-13, liAZARDOUS WASTE STORAGE

RESULTS FOR METAI.S DETECTED IN SOIL SAMPI.ES

(Sheet 5 of 10)

BI)!3-5 1|1]13-5 BI)13-5 1|1)13-5 BI)13-6 BI)13-6 BDI3-6

07/t)3/90 07/I)3/90 07103190 07103190 07103190 0710.U90 |)7103190

I'al'anlcler Rel)orled 0.5-1 fl 2.5-3 fl 5.5-6 fl 10-10.5 fl 0.5-1 ft 2.5-3 fl 5.5-6 fl

AtLnnninmm(mg/kg) 5170 5820 55_() 15_()() 5 I(_() _G(() _(_()()

Arsenic (mg/kg) < 10.0 < I 1.0 < 12.() < 12.0 < 10.0 < I 1.0 < 12.()

B:Lrium (mg/kg) 33 22 33 _;4 29 32 37

Beryllium (ang/kg) < 1.00 < I. 10 < 1.2() < 1.20 < I .()1) < I. I() < 1.20

('admimn (mg/kg) < I.()) <1. il) < 1.20 < 1.20 < i.()0 < I. 1() < 1.20

('alcium (mg/kg) 52(R) 25(X) 270() 24(X) 3 I00 2700 2700

Chromiuin (mg/kg) 29 35 38 50 ._0 2_) 37

('oball (ing/kg) <5.20 <5.60 <6. lO 7.8 <5.20 <5.()() <(_. I()

Copper (mg/kg) 8 I I 6.2 14 8.3 I1 (l..:l

iron (mg/kg) 7b150 8640 8_5(l 21151X1 7561) !)()4() 967(l

I ,cad OnJk=,"",,/ <5.20 6.6 <6. I0 <6.20 <5.20 <5.60 <(,. I 0 /

Magnesium (mg/kg) 2300 2100 23(R) 40_) 2(XXI 28(R_ 25()0

Mang_mese (mg/kg) 98 96 99 220 I(X) !)6 110

Molybdenum (mg/kg) <5.20 <5.60 <6.10 <6.20 <5.20 <5.60 <6.10

Nickel (mg/kg) 25 29 29 62 23 29 3 I

Polassium (mg/kg) 720 630 670 15(X) 620 960 820

Silver (mg/kg) <5.20 <5.60 <6. I0 <6.20 <5.20 <5.60 <6. I0

Sodium (mg/kg) <520 <560 <610 900 <520 <560 <610

Thalliunn (m g/kg) < ! 0.0 < I 1.0 < 12.0 < 12.0 < I0.0 < I 1.0 < 12.0

Titanium (mg/kg) 510 400 480 760 535 511 5 l0

Vanadium (mg/kg) 20 21 22 40 21 21 24

Zinc (mg/kg) 18 21 21 35 i 7 21 27

N¢_ocs: NA : Nol Analyzed
< = I)_lecliOn |_iliul

nlg/kg = nulligranl per kilogram
Iha, t n_Jl vahd_tled by JMM



TABLE 14-7

SITE 19 - YARD !)-13, liAZARi)()US WASTE STORA(;I':
RESUI,TS FOR METALS DETEC_I'EI) IN SOIl, SAMPI.ES

(Sheet 6 of 10)

I]D! 3-6 I|1) 13-6 I|1) 13-7 BI) 13-7 lid 13-7 I| I) 13-7 BI) 13-7R

07/03/_) 07103190 07103190 07/03190 07103190 07/03/90 07105190

Pan'ameler Repot'led 8.5-9 fl 9.5-I1| fl 0.5-I fl 2-2.5 fl 3-3.._ fl 8.5-9 fl 5.5-6 I1

Aluminum (mg/kg) 14900 104110 5450 I1)')00 5740 I 15()0 7320

Arsenic (mg/kg) < 12.0 < 12.0 < I0.0 < 13.0 < 12.0 < 12.0 < 12.()

Barium (mg/kg) 90 100 31) 63 71 54 72

Beryllium (mg/kg) < 1.21) < 1.20 < I.IR) < 1.30 < I. 21) < 1.21) < 1.211

('_ttllnil.l|lt (mg/kg) < 1.21_ < i. 20 < 1.00 < I. 31) < I. 20 < I. 2(I < I.21)

('alcium(mg/k_) 2 i110 26110 23(10 42()I) 161_) 2 I1)_1 2111_)

('hromitnm (mg/kg) 45 64 28 67 27 511 37

Cob_dt (mg/kg) 9.8 7 <5.30 8.9 <5.90 8 <5.80

Copper (mg/kg) 13 16 9 110 9.5 9 8

Iron (ing/kg) 22400 221 iX) 8(X10 323110 9 !80 15 I I)O _)57()

Lead (mg/k_) <6.110 <6.00 <5.31) i 3 <5.00 <6.1_) <5.80 ,

Magnesium (mg/kg) 38(10 41(10 2200 4(_1 16110 3101) I _l)()

Ma,lg;ulese (,ng/kg) 290 230 95 200 150 200 181)

Molylxlenum (mg/kg) <6.00 <6.110 <5.30 <6.40 <5.90 <6.00 <5.80

Nickel (mg/kg) 53 58 26 64 21l 41 22

Pot_tssium (mg/kg) 820 i 100 810 141X) 810 9311 830

Silver (mg/kg) <6.00 <6.00 <5.30 <6.40 <5.90 <6.00 <5.81)

Sodium (mg/kg) <600 620 <530 <640 <51]0 741) <580

Thallium (mg/kg) < 12.0 < 12.0 < 10.0 < 13.0 < i 2.0 < 12.0 < 12.0

Titanium (mg/kg) 550 672 470 781 4110 534 471)

Vanadium (mg/kg) 41 48 19 34 21 34 24

Zinc (mg/kg) 31 32 21 61 18 24 18

N_)lcs: NA = No! Analyzed
< = |._lefllt)fl |.IIIUI

mg/kg = nulllgrant per kdogram

I_lla no! _'ah&_led I)y JMM



TABLE 14-7

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE

RESULTS FOR METAI.S DETEC'FED IN SOIl. SAMPI.ES

(Sheet 7 of 10)

BDI3-8 I|1) 13-8 I|1)13-8 I|1}13-8 I|1) 13-8R III) I 3-9 BI) 13-9

07/05190 07105190 (|7105190 07105190 (|7105190 117105190 07/05190

IJ;io-;nunvlcr I{elmn'led 0.5-1 ft 3-3.5 fl II-11.5 fl 13-13.5 fl 3.5-4 ft 0.5-I fl 3.5-4 I't

Ahmlinunl (mg/kg) 4980 2840 8440 1231)() 47(}(} 354 ) 3'J4 )

Arsenic (mg]kg) <10.0 < 11.0 <12.(1 14 < 12.0 < I{).0 < 12.0

Bar(thin (mg/kg) 3 i 3 1 74 79 39 27 26

Beryllium (mg/kg) <1.00 < I. I(} < 1.20 < 1.21) < 1.2{) < I .()1) < 1.2()

(':tdmittan (tug/kg) <1.00 < 1. I(} < 1.21} < 1.21) < 1.2(} < I .(_1} < 1.21_

('alcium (mglkg) 2800 14IX) 1201) 23(}() 2 I(X) 2 I(}() 151){)

('hrolniuln (mg/kg) 21 2() 31 4 J 31 22 27

('oball (mg/kg) <5.20 <5.40 6.6 6.0 <5.')() <5.3() <5.81)

('oppcr (mg/kg) 120 18 i I I I 13 I0 13

Iron One/k_.""''_ 8500 4670 140 1531X) 7921} 6231) _ 15(}

I.c;Id (mg/kg) <5.20 <5.40 <5.90 6.9 7.2 <5.30 6.')

Magnesium (mg/kg) 4100 12(X} 32(X} 3100 17{){) 2(X}O 2300

M_mg_ulese (mg/kg) 140 I I{) 191} 2(X) 90 82 I(X}

Molybdenum (mg/kg) <5.20 <5.40 <5.90 <6.(X} <5.90 <5.30 <5.8(}

Nickel (mg/kg) 30 19 48 49 25 23 29

Potassium (mg/kg) 620 <540 1100 1200 <590 540 64{}

Silver (mg/kg) <5.20 <5.40 <5.90 <6.00 <5.90 <5.30 <5.80

Sodium (mg/kg) <520 <540 1000 I000 <590 <53(} <580

Thallium (mg/kg) <10.0 < I 1.0 < 12.0 < 12.0 < 12.0 < 10.0 < 12.0

"l'itmlium (mg/kg) 270 220 370 594 350 281) 270

Vanadium (mg/kg) 17 12 25 30 19 14 18

Zinlc (mg/kg) 71 23 27 28 22 17 21

Ntbles: NA = Nol Analyz,:d
,( = 1)¢1¢¢11on I.inul

mg/kg = nlulligram I_r kdogram
I._ll. nor v, dld_iled /,y JMM



(Sheet 8 of 10)

BDI3-9 BDI3-9 BDI3-9R MWD13-1 MWDI3-1 MWDI3-1 MWI)I3-1

07/05190 07_05_90 07105/90 07/11/90 07/11/90 07/11/90 07/11/90

ParameterReported 8-8.5ft 14.5-15ft 4-4.5ft 0.5-1ft 7-7.5ft 10-10.5ft 13-13.5ft

Aluminum (mg/kg) 2740 7230 2750 3890 5480 11700 13400

Arsenic (mg/kg) <12.0 <12.0 2.9 3.1 2.7 3 5.1

Barium (mg/kg) 190 58 14 <22.3 35.8 61.5 110

Beryllium (mg/kg) <1.20 <1.20 <0.200 <01130 0.21 0.37 0.38
Cadmium (mg/kg) <1.20 <1.20 <0.200 0.26 0.31 0.48 0.42

Calcium (mg/kg) 99800 1900 1870 6640 1460 1600 2870

Chromium (mg/kg) 15 35 20.4 25 <30.7 39.5 54.9

Cobalt (mg/kg) <6.20 <6.10 3.5 <4.20 5.8 8 9.7

Copper (mg/kg) 32 9.6 21 18.2 6.7 13.3 15.6

Iron (mg/kg) 6150 12400 4740 6430 7120 14700 18300

Lead (mg/kg) 27 <6.10 <5.30 <3.50 <3.50 <3.50 <4.10

Magnesium (mg/kg) 4100 2900 1440 2250 1590 3070 4960

Manganese (mg/kg) 360 140 100 92.4 148 154 268

Molybdenum (mg/kg) <6.20 <6.10 <1.10 <0.310 <0.540 <0.540 <0.630

Nickel (mg/kg) 9.9 39 18.4 23.8 <18.3 42.2 66.9

Potassium (mg/kg) <620 760 990 590 607 487 1110

Silver (mg/kg) <6.20 <6.10 <0.600 <0.380 <0.250 <0.250 0.32

Sodium (mg/kg) <620 <610 306 239 228 728 678

• Thallium (mg/kg) <12.0 <12.0 <2.70 3.3 <1.40 <1.40 <1.60

Titanium (mg/kg) 150 450 184 312 330 478 639

Vanadium (mg/kg) 12 23 10.6 15 21.6 28.7 33.8

Zinc (mg/kg) 46 26 26.8 28.5 23.3 32.1 44.2

Notes: NA = Not Analy_d
< = Detection Limit

Data not validated by JMM
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TABLE 14-7
SITE 19- RESULTS FOR METALS DETECTED IN

SOIL SAMPLES
PAGES 9 THROUGH 10

FINAL DATA SUMMARY REPORT RI/FS
PHASE 1 AND 2A, VOLUME I

THE ABOVE IDENTIFIED PAGES
ARE NOT AVAILABLE.

EXTENSIVE RESEARCH WAS PERFORMED BY
SOUTHWEST DIVISION TO LOCATE THESE

PAGES. THIS PAGE HAS BEEN INSERTED AS A
PLACEHOLDER AND WILL BE REPLACED

SHOULD THE MISSING ITEM BE LOCATED.

QUESTIONS MAY BE DIRECTED TO:

DIANE Cl SILVA
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SOUTHWEST
NAVALFACILITIESENGINEERINGCOMMAND

1220 PACIFIC HIGHWAY
SAN DIEGO,CA 92132

TELEPHONE: (619) 532-3676



TABLE 14-8

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE
RESULTS FOR pH AND CATIONS/ANIONS DETECTED IN SOIL SAMPLES

(Sheet 1 of 2)

BD13-10 BDI3-11 BD13-12 BDI3-13 BDI3-14 BDI3-15 BDI3-16

07105/90 07/10/90 07109/90 07/11/90 07109/90 07/10/90 07/10/90

ParameterReported 0.5-1ft 4-4.5ft 4.5-5ft 8-8.5ft 4-4.5ft 8.5-9ft 5-5.5ft

Characteristic Measurements

pH (Units) 8.5 9.44 8.6 9.1 8.7 11.9 9.9

BD13-10 BDI3-11 BDI3-12 BDI3-5 BDI3-6 BDI3-7 BD13-8

07105/90 07/10/90 07109/90 07103/90 07103/90 07103/90 07105/90

Parameter Reported 1.5-2 ft 1_-2 ft 3-3.5 ft 1-1.5 ft 1-1.5 ft 1-1.5 ft 1-1.5 ft
i

Cations/Anions

Cation Exchange Capacity (meq/hg) 3.76 9.44 3.36 2.56 2.96 2.88 3.68

Notes: NA = Not Analyzed
< = Detection Limit

Data not validated by JMM



TABLE 14-8

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE

RESULTS FOR pH AND CATIONS/ANIONS DETECTED 1N SOIL SAMPLES
(Sheet 2 of 2)

BDI3-5 BDI3-6 BD13-7 BD13-8 BDI3-8R BDI3.9 MWDI3-1

07/03/90 07/03/90 07103/90 07105190 07105/90 07_05/90 07/11/90

Parameter Reported 2.5-3 ft 2.5-3 ft 2-2.5 ft 3-3.5 ft 3.5-4 ft 3.5-4 ft 7-7.5 ft

Characteristic Measurements

pH (Units) 8.9 8.4 7.4 9 8.6 8.7 9.4

BDI3-9 MWD13-1 MWDI3-2 MWDI 3-3 MWDI3-4

07/05190 07/11190 07/27/90 07/27190 07/09/90

Parameter Reported 1-1.5 ft 1-1.5 ft 3.5-4 ft 2-2.5 ft 3-3.5 ft

Cations/Anions

Cation Exchange Capacity (meq/hg) 3.52 3.28 3.2 3.28 3.36

MWD13-2 MWDI3-3 MWDI3-4

07/06/90 07/27/90 07109/90

Parameter Reported 1.5-2 ft 2-2.5 ft 4.5-5 ft

Characteristic Measurements

pH (Units) 8.6 8.7 9.3

Notes: NA = Not Analyzed
< = Detection Limit

Data not validated by JMM



TABLE 14-9

SITE 19 - YARD D-13, tlAZARI)OUS WASTE STORAGE

RESULTS FOR GENERAL CHEMICAL CHARACTERISTICS IN SOIL SAMPI,ES

(Sheet I of 2)

BDI3-10 !11)i3-1 ! 1|1)13-12 1|1)13-13 1|1)i3-14 RI)13-15 BI)13-15 '

07/05/941 (17/i 11/9l) 117/(t91911 07111190 t)7/(19/91) 07110190 t)7111)/91t

Parameter Reported 1.5-2 ft 1.5-2 ft 3-3.5 fl 2.5-3 ft 2.5-3 ft 2-2.5 ft 2.5-3 fl

Ash (%) 98.7 98.7 99 99 99.2 NA 99.2

Chloride (mg/kg) NA NA 13 8.5 I 1.8 I I_ NA

Sulfalc (mg/kg) NA NA NA NA NA NA NA

"folal Kjchlahl Nitrogen (mglkg) NA NA NA NA NA NA NA

Total I)h()spht)rus (mg/kg) NA NA NA NA NA NA NA

Cyanidc (mg/kg) NA NA NA NA NA <1).5 I0 NA

1|1)i3-15 1|!)i3-15 1|1)13-16 1|!)13-5 RI)13-6 BI}|3-7 Bi)13-8

I)7111)19t) 07110190 07110190 07103190 071|13190 07103190 07/1151911 '

Parameter Reported 12.5-13 ft 13.5-14 ft 2-2.5 fl i-l.5 ft 1-1.5 ft i-1.5 ft I-1.5 ft

Ash (%) NA NA 99.3 99.2 99.3 ()_L2 ()(L2

Chloride (mg/kg) NA NA NA 18.6 7. I b;5 10

Sulfate (mg/kg) NA NA NA 13.9 NA NA NA

Total Kjeldahl Nitrogen (mg/kg) NA NA NA 95.2 NA NA NA

"lk)tal Phosphorus (mg/kg) NA NA NA 238 NA NA NA

Cyanide (mg/kg) 0.68 0.79 NA NA NA NA NA

Notes: NA = Not Analyzed

< = Detection I.irlUl

mg/kg = imlligranlx per kd¢_gram

I)_lhl n_ll vahdaled b_: JMM



TABLE 14-9

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE
RESULTS FOR GENERAl. CHEMICAL CHARACTERISTICS IN SOIl. SAMPLES

(Sheet 2 of 2)

BDI3-9 1|1)13-9 MWI) I3-1 MWI)I3-1 MWI)13-1 MWI)I3-2 MWI) I3-2'

07/05/90 07/05/90 07/I 1/90 (|7/I 1/90 07/I 1/90 07/27/90 (|7/06/90

Paranleler gel)orled 0.5-1 fl I-1.5 fl 0.5-I fl l-1.5 ft 7-7.5 t'l 3.5-4 fl 9-9.3 fl

Ash (%) NA 99.2 NA 99.2 NA 99. I NA

('hloride (mg/kg) 16 NA NA 6.2 NA NA NA

Sulfale (mg/kg) NA NA NA NA NA NA NA

Total Kjeldahl Nilrogen (mg/kg) NA NA NA NA NA NA NA

Total PhosphorLns (mg/kg) NA NA NA NA NA NA NA

Cy_midc (mg/kg) NA NA 0.59 NA 0.64 NA 1.6

MWI) 13-3 MWI) 13-4

07127/90 07109/90

Par:,nleter Reported 2-2.5 ft 3-3.5 ft

Ash (%) 99.3 99.2

Chloride (mg/kg) HA 7. |

Sulfate (mg/kg) NA NA

Total Kjel "dahi Nim_gen (mg/kg) NA NA

Total Phosphorus (mg/kg) NA NA

Cyanide (mg/kg) NA NA

Noles: NA = Nol Analyzed
< = Dcleclioa I.inul

mg/kg = nulligrams pcf kilogram
lk:l,J not va/td_lled by .IMM



TABLE 14-10

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE

RESULTS FOR VOLATILE ORGANIC, PESTICIDE, AND HYDROCARBON

COMPOUNDS AND TOTAL ORGANIC CARBON DETECTED IN GROUNDWATER SAMPLES

205 MWDI3-1 MWDI3-2 MWDi3-3 MWDI3-4

08/10/90 10/18/90 08/09/90 ! 0/18/90 10/17/90

Parameter Reported 0-0 ft 0-0 ft 0-0 ft 0-0 ft 0-0 ft

Volatile Organic Compounds

Methylene Chloride (ug/L) 13 9 11 12 12

I,l-Dichloroethane (ug/L) <5.00 12 <5.00 6 10

1,2-Dichloroethene (total) (ug/L) <5.00 7 <5.00 <5.00 <5.00

MWDI3-1 MWDI3-2

10/18/90 08/09190 i

0-Oft 0-0ft

Total Organic Carbon

Total Organic Carbon (rag/L) 27 7. I

Pesticide Compounds

4,4'-DDT (ug/L) 0.044 N A

Hydrocarbon Compounds

Oil & Grease (mg/L) NA 5

TRPH (mg/L} NA 0.38

•Notes: NA = NotAnalyzed
< = DetectionLimit

mg/L = milligramsperliter
ug/l. = microgramsper liter

Data not mlidated byJMM
20lgschcs numbersaswell or boringnameindicatesa travelblank



TABLE 14-11

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE

RESULTS FOR METALS DETECTED IN GROUNDWATER SAMPLES

MWDI3-1 MWl) I3-2 MWI)I3-3 MWI)I3-4

10/I 8/90 08/09/_) IO/18/90 I0/17190

IJar.',metcr Reported 0-0 f! 0-0 fl 0-0 Il ()-() fl

Aluminum (mg/l.) 187 15 144 378

Arsenic (mg/1.) 0.059 <0.050 <0.050 <0. I()()

Barium (Jng/I.) i .3 <0.200 0.83 2.9
Beryllium (mg/I.) <0.005 <0.005 <0.(X)5 ().O()'J

Cadmium (mg/l.) <0.005 <0.005 <0.0_15 O.(XX-_3
C;dcium (mg/l.) 58 55 95 (',45

Chromium (mg/l.) 0.52 0.047 0.42 I
Cob_d! (rag/L) O.i <0.050 0.084 0.22

Copper (mg/I.) 0.16 <0.025 0.2 ().55

Iron (rag/L) 219 21 189 494

l.cad (mg/l.) 0.058 <0.050 0.21 0.56

Magnesium (mg/I.) 92 23 70 274

Manganese (rag/L) 5.6 0.55 2.8 9.4
Nickel (rag/L) 0.6 0.19 0.51 1.2

Pola.ssium (mg/l.) 34 22 28 53

Selenium (mg/l.) 0.1 <0.050 0.098 0. !5

Sodium (mg/I.) 325 51 108 2(X)
Tilanium (rag/L) 5.3 0.51 4 9.1

Vanadium (rag/L) 0.46 <0.050 0.34 0.93

Zinc (rag/L) 0.41 0.097 0.51 1.7

Nt_es: NA = Nol Analyzed
< = DclecllOll l.lnUl

nlg4. : illilligral]Lq; [_r Iiler

I_Jt,# not rahd_lted by JMM



TABI.E 14-12

SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGi"

RESULTS FOR GENERAl. CHEMICAl. CHARAC'FERISTICS IN GROUNDWATER SAMPI,ES

MWD 13- i MWI)! 3-2 MWI) i3-3 MWI) 13-4 "_

I0/i 8/90 118109190 I O/18/90 141117190

Parameter Reported 0-0 ft (I-(I I'l ll-O fl I)-Ofl

Miscellaneous Measurements

Alkalinity, bicarb (as CaCO3) (rag/L) 870 280 140 <5.00

Alkalinity, carb (_L_CaC03) (mg/l.) <5.00 <5.00 80 360

Alkalinity, Iolat (as ('aCO3) (mg/l.) <5.00 <5.()(/ <5.(_) 08

Chloride (mg/I.) 870 280 220 45()

SallalC (mg/l.) 52 33 68 [ 20

Total I)issolved Solids (mg/I.) I 13 14 129 l()l

Total i hu-dncss (as CaCO3) (mg/I.) i360 440 480 770

'h)tal Cyanide (mg/I.) 524 232 526 2740
I

Characteristic Measurements

Dissolved Oxygen (rag/L) 5.8 6.2 2.3 5.8

plI(Units) 7.3 7.7 9.7 12

Specific Conductivity (umhos/CM) 1590 570 620 1410

Noles: NA =NotAnalyzed
< = DelecliollI.inu!

nlg/L = milligramsperliter
Data tuJtvalidatedby JMM
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I SCALE IN FEET

LEGEND: !

• Canonie Boring Location t I Railroad NAVAL AIR STATION ALAMEDA

_) Canonie Monitoring Well Location 0 Manhole ALAMEDA, CALIFORNIA

-X- Fence _ Catch Basin SITE 19 - YARD I)-13,
---- Sanitary Sewer Line HAZARDOUS WASTE STORAGE

--_ StormSewerLine CANONIEBORINGANDMONITORINGWELL
NOTE: LOCATIONS

Boring end monilorin9 well locations were of)rained from a base map

provided by C=nonie Environmental, Inc. The individual locations were FIGURE 14-1
digi_zed onto • base map CAD file provided by NAS Alameda. A-22
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"_ Appro_mate Fill/Native __ This cross section is based on logs of wells and NAVAL AIR STATION ALAMEDA
borings drilled and logged by Ca,lonie Environmental,

I_ GPGra,_eaySancl [] SCC1ayeySand _ Sedimentln_erface MonitonngWell lnc. AII water levels were measured by Canonie ALAMEDA, CALIFORNIA
Water Level During

! [] SPSan_ _] CLClay _Z' WaterSampling ,Sc._,nta_el Environmental.Inc. SITE 19-YARDD-13,:'" _E Rmt Water Ounng ORling HAZARDOUS WASTE STORAGE

:":_'_,GEOLOGIC CROSS SECTION A-A', B-B'
•'' I

i a.= FIGURE 14-2
- • i



I g kg/Oepth, l2-2.55-5.5885 11-I,.514-14.5 183 !i /

Methylene Chloride 28 21 28 18 34 I r_ /- B360-6
Acetone <10.0 <12.0 17 <12.0 <12.0 __ ,,._-Toluene 10 100 35 27 36 _"_J- ..... - rTBD13-5 Ethylbenzene <5.20 <5.90 <6.00 <6.DO 6

2-2.5 5-5.5 9.5-10 11-11.5 14-14.5 Xylenes (total) <5.20 <5.90 <6.00 13 45 , t
MWD13-1

MethyleneChloride 16 19 20 17 14 0eoth (if) 3.5-4 8.5-9 9.5-10 12.5-13 14-14.5
Acetone <11.0 17 -_12.0 <12.0 <12.0

Toluene 22 74 56 11 13 MethyleneChloride 9 15 9 9 8
Ethylbenzene <5.40 <6.00 8 <5.90 <5.90 Acetone 8 22 10 34 37 BD13-7
Xylenas(total) 21 <6.00 51 <5.90 <5.90 T<,luene 34 17 36 30 18 Deoth (ft) 1.5-2 4.5-5 8-8.5 11-11.5 14-14.5

Methylene Chloride 31 32 37 34 33
MWDI:3-2 ' ! Acetone <12.0 <23.0 20 <12.0 <12.0

Deoth !ft) 1.5-2 5-5.5 8.5-9 13-13.5 14.5-15 I _ Toluene 58 280 10 4g 17

MethyleneChloride <1400 11 4 10 10 B360-7 • _ BD13-10Acetone <1400 31 16 10 3
Tduene 1000 4 37 25 5 2-2.5 4.5-5 7.5-8 10.5-11 13.5-14

Xylenas(total) 190 <6.00 <6.00 <6.00 <6.00 _ IVIWD13-1

1,3-Dichlorobenzene 590 <6.DO <6.00 <6.00 <6.00 "_ MethyleneChloride 30 19 t 7 17 21
Acetone 4 4 11 7 8

BD13-8 BD13-5 Trichloroethene 4 <6.00 <6.00 <6.00 <6.00
BD13-6 BD13-7 Tetrachloroethene 4 2 <6.00 <6.00 <6.00

2.5-3 6-6.5 10.5-11 12.5-13 14.5-15 MWD13-2 ...... Toluene 5 24 11 46 20616
MethyleneChloride 9 11 13 14 9 Xylenas (total) 3 <6.00 <6.00 <6.00 <6.00

Acetone 32 59 99 27 11 !
2-Butanone <10.0 <13.0 3 <12-0 <12.0 BD13-10 I

Toluene 39 5 22 19 28 BD13-8 BD13-9
BD13-9 2-2.5 5-5.5 8.5-9 11.5-12 14-14.5

BD13-11 610

(pg,/kg) Depth (if) 2.5-3 6-6.5 9-9.5 12.5-13 15-15.5 MethyleneChloride 14 17 18 14 15
Acetone 46 55 37 60 20

Methylene Chloride 8 13 11 13 9 BD13-11 2-Butanone <11.0 <12.0 4 <12.0 <12.0
Acetone 59 19 18 39 8 Toluene 48 20 31 21 5
CarbonDisulfide <5.00 1 <6.00 <6.00 <6.00 BD13-12
2-Butanone 2 <11.0 <13.0 <12.0 <12.0
1,1,1-Trichloroethane <5.DO 1 <6.00 <6.00 <6.00 BDI: BD13-12 Deoth_ 2-2.5 5-5.5 8.5-9 10.5-11 12-t2.5 15-15.5
Toluene 8 150 55 21 14

MWD13-3 I _ MWD13-3 MethyleneChloride 8 12 10 10 11 12BD13-14 BD13-15 Acetone <10.0 <12.0 23 12 <12-0 <12.0
3.5-4 4-4.5 11.5-12 12.5-13 14-14.5 BD13-16 Toluene 11 76 2g 140 41 100

Methylene Chloride 11 11 14 9 11 MWD 13-4 I

Acetone 7 25 67 34 9 BD13-13
Toluene 54 45 16 30 <6.00 I .... 7-7.5 8.5-9 9,5-10 12-12.5 15-15.5I

I Methylene Chloride 8 10 11 12 1g
BD13.14 I Acetone 43 31 25 13 49

3.54 9.5-10 13.5-14 14.5-15 15.5-16 _,,_,.,..., 2-Butenone 2 <12.0 <12.0 <12.0 , <12.0Toluene 11 20 10 13 21
MethyleneChloride 9 13 12 14 11
Acetone <10.0 13 <12.0 <12.0 <12.0

Toluene 14 100 25 28 34 BD13-16

MWD13-4 397 3-3.5 6-6.5 9-9.5 12-12.5 14-14.5

4-4.5 9.5-10 10-10.5 15-15.5 MethyleneChloride 13 14 24 21 13
Acetone 33 21 49 32 30

Methylene Chloride 14 13 21 17 18 CarbonDisulfide <5.00 <6.00 4 <6.DO <6.00 IL
Acetone <12-0 18 <13.0 <12.0 <12.0 2-Butanone <11.0 <13.0 3 <12.0 <12.0 I"
Toluene 7 46 16 25 52 _ 1,1,loTrichlornethane <5.00 3 <6.00 <6.00 <6.00

LEGEND: t _ Toluene 2 4 36 8 12

t 'I I 0 50 1DO
• Canonie Boring Location _ Railroad i a

_) Canonie Monitoring Well Location C) Manhole J I SCALEINFEET
-k'- Fence C_ Catch Basin J BD13-15

---- SanitarySewer Line _ i (pg,/kg) Depth(ft) 4-4.5 10.5-1111.5-1213-13.514.5-15

..... StormSewer Line NAVALAIR STATIONALAMEDA
MethyleneChloride 13 14 12 14 16NOTES: ALAMEDA, CALIFORNIA

• Boringand monitoringwell locationswere obtained froma base map providedby Canonie Acetone 11 14 6 5 7
i Environmental Inc. The individuallocationswere digitizedontoa base map CAD file 1,1-Dichtoroethane <6.00 1 <5.OO <6.00 <6.OO SITE 19 - YARD D-13,

• _ providedbyNAS Alameda. Toluene 160 23 24 16 . 22 HAZARDOUS WASTE STORAGE

:' _ VOLATILE ORGANIC COMPOUNDS IN SOIL
All data shown on figuresis fromthe Canonieinvestigationand reflectsdetectionsonly.

! Atpresent,datahas notbeen mdepenclentlyvalidated,and laboratoryqualifersare not shown.
: A-zz RGURE 14-3



BD13-5 ,_ I ;

2-2.5 5.5-6 1(3-1( 163 , I

Di-n-buh, lpnthalate 1500 430 630

.,, B360-6

MWD13-1

MWD13-2 Deoth (fl) 7-7.5 10-10.5 13-13.5

).5-1 1.5-2 8.5-9 13-13.5

n-Nitroso-d_-pnenyiamine 48 <390 63
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15.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Applicable or relevant and appropriate requirements (ARARs) axe used to determine the appropriate

extent of site cleanup, develop site-specific remedial response objectives, develop remedial action alternatives,

and direct site cleanup. The Comprehensive Environmental Response, Compensation, and Liability Act

(CERCLA), as amended by the Superfund Amendments and Reauthorization Act (SARA), and the National

Contmgency Plan (NCP), requires that hazardous waste site remedial actions, including those at federal

facilities, comply with federal ARARs. SARA also requires attginment of state ARARs if they are more

stringent than federal ARARs, legally enforceable, and consistently enforced statewide.

15.1 APPLICABILITY OF REGULATORY REQUIREMENTS AT FEDERAL FACILITIES

Section 120 of CERCLA provides guidance for the remediation of hazardous constituents released from

federal facilities. CERCLA requires that each department, agency, and instrumentality of the United States

government, including executive, legislative, and judicial branches of the government, be subject to and comply

with CERCLA. Under Executive Order 12580 - Superfund Implementation, the President of the United States

delegated to the Secretary of Defense the responsibility of responding m releases or threats of releases of

hazardous contaminants from any facility or vessel under jurisdiction of the Department of Defense (DOD).

Section 2701 of SARA - the Environmental Restoration Program authorizes the Secretary of Defense to carry

out a program of environmental restoration at facilities under its jurisdiction. DOD environmental restoration

activities must be carried out in a manner consistent with Section 120 of CERCLA.

15.2 DEFINITION AND DEVELOPMENT OF ARARs

An ARAR may be either applicable or relevant and appropriate, but not both. According to the NCP,

"applicable" and "relevant and appropriate" are defined as follows:

• Avvlicable reouirements are those cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated under
state or federal environmental or facility siting laws that specifically address a hazardous
substance, pollutant, contaminant, remedial action, location, or other circumstance found at a
CERCLA site. Only those state standards that are identified by a state in a timely manner and
are more stringent than federal requirements may be applicable.

• R.devant and appropriate reauirements are those cleanup standards, standards of control, and
other substantive environmental protection requirements, criteria, or limitations promulgated
under state or federal environmental or facility siting laws that, while not "applicable" to a
hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance
at a CERCLA site, address problems or situations sufficiently similar to those encountered at
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the CERCLA site that their use is well suited to the particular site. Only those state standards
that are identified m a timely manner and are more stringent than federal requirements may be
relevant and appropriate.

Requirements that are applicable or relevant and appropriate must be met by CERCLA remedial

actions; other types of standards or guidance information fall into the "to be considered" (TBC) category. TBCs

are federal and state advisories or guidance that are not legally binding and do not have the status of potential

ARARs. However, if there are no specific ARARs for a chemical or site condition, or if existing ARARs are

not deemed sufficiently protective, then guidance or advisory criteria should be identified and used to ensure

public health and environmental protection.

Section 121(d)(4) of CERCLA identifies the following six circumstances under which ARARs may be

waived. An ARAR may only be waived for on-site remedial actions.

• The remedial action selected is only a part of a total remedial action (interim remedy) and the
final remedy will attain the ARAR upon its completion.

• Compliance with the ARAR will result m a greater risk to human health and the environment
than alternative options.

• Compliance with the ARAR is technically impracticable from an engineering perspective.

• An alternative remedial action will attain an equivalent standard of performance through the
use of another method or approach.

• The ARAR is a state requirement that the state has not consistently applied (or demonstrated
the intent to apply consistently) in similar circumstances.

• For Section 104 Superfund-financed remedial actions, compliance with the ARAR will not
provide a balance between protecting human health and the environment and the availability of
Superfund money for response at other facilities.

15.3 ARARs DEVELOPMENT

Identification of ARARs must be done on a site-specific basis. Neither SARA nor the NCP provide

across-the-board gandards for establishing specific cleanup goals at a particular site. Rather, the process

recognizes that each site will have unique characteristics that must be evaluated and compared to those

requirements that apply under the given circumstances. Described below are the three different types of

requirements, chemical-specific, location-specific, and action-specific, that CERCLA actions may have to

comply with. A discussion of these requirements as they apply to NAS Alameda is presented in Section 15.4.

15-2



15.3.1 Chemlcal-Speclfic ARARs

Chemical-specific ARARs are usually health- or risk-based numerical values or methodologies that

represent acceptable concentrations of chemicals that may be found in, or discharged to, the ambient

environment. If a chemical has more than one ARAR, the most stringent ARAR generally should be complied

with. Both ARARs and TBCs should be subject to a site-specific risk assessment to ensure exposure levels are

within acceptable limits for the protection of human health and other environmental receptors. In some cases,

such as multiple exposure pathways or multiple contaminants, a risk assessment may indicate that an ARAR

alone is not sufficiently protective and TBCs, including risk-based limits, will be used to establish cleanup

requirements.

15.3.2 Location-Specific ARARs

Location-specific ARARs are restrictions placed on the concentration of hazardous substances or

restrictions on the conduct of activities solely because the sites are m specific types of locations. Some

examples of special locations include floodplains, wetlands, historic places, and sensitive ecosystems or habitats.

15.3.3 Action-Specific ARARs

Action-specific ARARs are requirements or limitations on specific potential remedial actions. The type

and nature of these requirements are dependent upon the particular remedial or removal action taken at a site,

and thus different actions or technologies are often subject to different action-specific ARARs. An example

would be the restriction against exhausting off-gases from an air stripper due to air- quality requirements.

15.4 IDENTIFICATION OF CHEMICAL-SPECIFIC AND LOCATION-SPECIFIC ARARs

For the Phases 1 and 2A investigation at NAS Alameda, potential chemical-specific ARARs and TBCs

for groundwater have been identified by reviewing the EPA draft guidance document, CERCLA Comnliance

with Other Laws Manual, and state-specific regulations and criteria (EPA, 19880. Chemical-specific ARARs

identified here are preliminary and will be subject to review by the DTSC and finalized as part of the Phase 7

comprehensive RI planned for NAS Alameda. Action-specific requirements will be identified when remedial

alternatives are developed in the FS that will be performed as Phase 8. Location-specific ARARs will be also

determined as part of the Phase 7 comprehensive RI.

The following paragraphs describe the specific AgARs that apply to the Phases 1 and 2A investigation.
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Maximum contaminant levels (MCLs) established for drinking water by the EPA under the Safe

Drinking Water Act (40 CFR Part t4I) are applicable requirements when water will or would be used as a

drinking water source for a community supply of 25 or more people, or 15 or more service connections. MCLs

and non-zero maximum contaminant level goals (MCLGs) are relevant and appropriate requirements m other

cases where surface water or groundwater is or may be directly used for drinking water, in which case the

MCI..s or MCLGs should be met in the surface water or groundwater itself. Due to the brackish and saline

nature of the shallow groundwater at NAS Alameda, and the known groundwater quality problems related to

nitrates and salt water intrusion m the East Bay Plain area, the shallow groundwater may not be considered a

suitable potential drinking water source. Groundwater within deeper aquifers is no longer used due to naturally

occurring mercury (E&E, 1983). If the RI concludes that the groundwater at NAS Alameda is not a suitable

potential drinking water source, MCLs will not be considered applicable chemical-specific ARARs.

The California Regional Water Quality Control Board (RWQCB), San Francisco Bay Region, has

designated the groundwater basin in which Alameda Island lies for potential use as "domestic or municipal

supply, industrial process supply, industrial service supply, and agricultural supply" (RWQCB, 1986).

However, the RWQCB indicates that "local groundwater quality conditions may vary significantly, due to

natural factors, making some groundwater supplies unsuitable for the uses indicated." Due to the brackish and

saline nature of the shallow groundwater at NAS Alameda, and the known groundwater quality problems related

to nitrates and salt water intrusion m the East Bay Plain area, the shallow groundwater may not be considered a

suitable potential drinking water source. Groundwater within deeper aquifers is no longer used due to naturally

occurring mercury (E&E, 1983). If the RI concludes that the groundwater at NAS Alameda is not a suitable

potential drinking water source, water quality goals identified by the RWQCB for basins designated potential

agricultural or municipal water supplies will not be considered applicable chemical-specific AgARs.

Applied action levels (AALs) are developed according to procedures outlined in The California Site

Mitigation ]Decision Tree Manual (DHS, 1986). These values are based on maximum acceptable exposure of

biological receptors to substances essocia_t____with hazardous waste sites and facilities. Thus, AAI.,s are derived

by considering human health effects without dealing with technical feasibility, economic concerns, or other

factors. Since AALs are entirely health-based, they are different on both a criterion and use basis from

standards developed by other agencies (e.g., water quality criteria developed by the EPA), and are therefore

TBCs for NAS Alameda.

The EPA has established water quality criteria (WQC) for the protection of marine aquatic life (EPA,

1986a). Acute and/or chronic criteria have been established for selected organic and inorganic compounds.

Federal WQC are summarized in Table 15-1. Due to the proximity of the site to the San Francisco Bay, and
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the apparent discharge of shallow groundwater to the bay (Section 16.0), federal WQC are considered potential

chemical-specific ARARs for shallow groundwater at NAS Alameda.
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TABLE 15-1

POTENTIAL CHEMICAL-SPECIFIC ARARS
(Sheet 1of 2)

Marine Acute Marine Chronic

Criteria (_L) a Criteria (_flL) a

Organic Compounds
Acenaphthene 970 710
Acrolein 55
Benzene 5,100 700
CarbonTetrachloride 50,000
Chlorinated Benzenes

Monochlorobenzenes 160 129
Dichlorobenzenes 1,970

Chlorinated Ethanes
Dichloroethanes 113,000
Trichloroehanes 31,200
Tetrachloroethanes 9,020
Pentachloroethanes 390
Hexachloroethanes 940

Chlorinated Ethylenes
Dichloroethylenes 224,000
Trichloroethylenes 2,000
Tetrachloroethylenes 10,200 450

ChlorinatedNaphthalenes 7.5
Chlorinated Phenols

Monochlorophenols 29,700
Tetrachlorophenols 440
Pentachlorophenols 53 34

Dichloropropane 10,300 3,040
Dichloropropene 790
Dinitrotoluene 590
Ethylbenzene 430
Fluoranthene 40 16
Halomethanes 12,000 6,400
Hexachlorobutadiene 32
Hexachlorocyclopentadiene 7.0
Isophorone 12,900
Naphthalene 2,350
Nitrobenzene 6,680
Nitrophenols 4,850
Nitrosamines 3,300,000
Phenol 5,800
PhthalateEsters 2,944
Polynuclear Aromatic Hydrocarbons 300
Toluene 6,300 5,000
Toxaphene 0.07b

Pesticides/PCB
Aldrin 1.3b
BHC 0.34
Chlordane 0.09b 0.0040¢
DDE 14
DDT 0.13b 0.0010c
Demeton 0.1
Dieldrin 0.71b 0.0019c



TABLE 15-1

POTENTIAL CHEMICAL-SPECIFIC ARARS
(Sheet 2 of 2)

Marine Acute Marine Chronic

Criteria (_JL) a Criteria (_L._) a

Endosulfan 0.034b 0.0087c
Endrin 0.037t_ 0.0023c
Guthion 0.01
Heptachlor 0.053b 0.0036c
Lindane 0.16b
Malathion 0.1

Methoxychlor 0.03
Mirex 0.001
Parathion 0.04
PCB 0.030c
TDE 3.6

Inorganic Compound
Chlorine 13d 7.5e

Cyanide 1d
HydrogenSulfide 2
Phosphorous 0.10

Metals
Ar_nic 69d 36e

Arsenic(pent) 2,319d
Arsenic(trivalent) 69d 36e
Cadmium 43a 9.3 e
Chromium (hexavalent) 1, t00 a 50e
Copper 2.9d
Lead 140 a 5.6e

Manganese 100f
Mercury 2.i 0.025
Nickel 140b 7.1c

Selenium (inorganic selenite) 4 l0 b 54 c
Silver 2.3b
Thallium 2130
Zinc 170b 58c

a. All criteria from EPA Ouality Criteria for Water 1986. Methods used to establish acute and chronic
criteria vary by compound.

b. Represents a maximum concentration never to be exceeded.
c. Represents a maximum 24-hour average.
d. Representsthe l-hour average concentrationwhichmay notbe exceeded more thanonce every 3 years.
e. Representsthe4-day average concentrationwhich may not be exceeded more thanonce every 3 years.
f - Represents maximum allowable concentration to protect human consumersof shellfish.



16.0 PUBLIC HEALTH AND ENVIRONMENTAL EVALUATION

Canonie developed a public health and environmental evaluation (PHEE) plan as part of the work plan

for NAS Alameda (Canome, 1990a). The PHEE plan addresses 20 sites and contains what Canome described

as a preliminary PHEE, which was performed using information from a review of site history and industrial

activities and operations. The preliminary PHEE used some chemical data obtained in the historical review;

however, since they were from limited investigations, the data were sometimes of uncertain application. While

the preliminary PHEE was exhaustive in considering potential worker, visitor, resident, and ecological exposure

pathways, it also concluded that "no data exist to quantitatively evaluate potential human health risks that may

be posed by contaminants at NAS Alameda." This preliminary PHEE was used, in part, to develop the Canonie

RIFFS sampling plan, which was used as the basis for planning and conducting the work presented in this Data

Summary Report.

The preliminary PHEE by Canonie followed EPA guidance applicable m 1989, which was "Superfund

Public Health Evaluation Manual (SPHEM), October 1986," and Chapter 5, "Evaluate Protection of Public

Health Requirements" from Guidance on Feasibility Studies under CERCLA, June, 1985. While the principles

applied m developing the preliminary PHEE are largely the same as current guidance, some of the specific

approaches and data used are not in accordance with current guidance and knowledge (USEPA, 1989).

The discussion presented here expands upon and updates the preliminary PHEE prepared by Canonie.

The discussion consists of a preliminary pathway analysis based upon the conceptual site model described m

Section 2. This preliminary pathway analysis is intended to identify exposure pathways that have the most

likely potential for being complete. A comprehensive risk assessment will further address these issues in the

RI.

16.1 POTENTIAL RECEPrORS

Three potential receptors have been identified for this evaluation. These are humans, terrestrial

organisms, and marine organisms. Freshwater organisms are not considered potential receptors for this

evaluation because there is no fresh surface water near any of the sites in this study. Freshwater receptors may

be included in the risk assessment portion of NAS Alameda comprehensive RI because parts of the base with

fresh surface water will be addressed in that report.
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16.1.1 Human Receptors

Human receptors include workers and visitors to the base. For purposes of this preliminary evaluation,

all human receptors are grouped together and no specific exposure scenarios are identified. Special receptor

groups and exposure scenarios will be identified and fully discussed in the risk assessment portion of the

comprehensive RI.

16.1.2 Terrestrial Organisms

Terrestrial organisms include all plants and nonaquatic animals found at NAS Alameda. For purposes

of this preliminary evaluation, special categories of organisms, such as endangered species, have not been

identified. Identification of special populations and exposure scenarios will be performed during the risk

assessment portion of the comprehensive RI.

16.1.3 Marine Organisms

Marine organisms include the benthic biota inhabiting the bay and estuaries surrounding Alameda

Island. Human consumption of benthic organisms as a secondary exposure route is not considered in this

preliminary evaluation because the part of San Francisco Bay near NAS Alameda has been closed to harvesting

of benthic organisms for many years. This secondary exposure route may be addressed during the risk

assessment portion of the comprehensive Pal.

16.2 POTENTIAL EXPOSURE PATHWAYS

Seven potential exposure pathways have been identified for this evaluation. Five of the pathways apply

to human and terrestrial organism receptors. Two of the pathways apply to marine organism receptors. Table

16-1 illustrates which potential exposure pathways are complete for the receptors identified above. The

individual pathways are discussed below. In the absence of exposure scenarios and fate and transport analysis,

only the possibility of exposure to the receptors via each pathway is assessed in this preliminary evaluation.

The likelihood of exposure will be assessed in the risk assessment portion of the comprehensive RI.

16.2.1 Human and Terrestrial Organism Receptors

The five potential exposure pathways identified for human and terrestrial organism receptors are

drinking water, soil and dust ingestion, inhalation of dust, inhalation of vapors, and dermal contact.
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16.2.1.1 Drinking Water. No human drinking water is currently derived from surface or

groundwater at NAS Alameda. Currently, all human drinking water is supplied by the East Bay Municipal

Utility District (EBMUD). It is not likely that drinking water will be derived from surface or groundwater at

NAS Alameda m the future because, as discussed m Section 2, the shallowest aquifer is subject to salt water

intrusion and naturally occurring elevated nitrate concentrations; the deeper aquifers are subject to naturally

occurring mercury concentrations. No terrestrial organisms use the groundwater for drinking water and there is

no surface water at any of the sites except at Site 2. For these reasons, the drinking water pathway is

considered incomplete for human and terrestrial organism receptors at all of the sites except Site 2 studied for

this project. Since surface water is present, the drinking water pathway is considered complete for terrestrial

organisms m the surface water portion of Site 2.

16.2.1.2 Soil and Dust Ingestion. Inadvertent ingestion of surface soil or dust by humans or

terrestrial organisms may occur when soil and dust are exposed and available to the receptors. In order for this

exposure pathway to be complete, the site must be unpaved so that the soil is exposed. Currently, only Sites I,

2, 3, 13, and 16 are unpaved. The soil ingestion pathway is considered complete for both humans and

terrestrial organisms at the unpaved portions of Sites i, 2, 3, 13 and 16.

The interior of the Site 4 (Building 360) plating shop contains dust that could be inadvertently ingested

by humans working in or visiting the building. Therefore, the pathway is considered complete for humans. It

is unlikely that terrestrial organisms can enter the plating shop, so the pathway is considered incomplete for this

receptor.

16.2.1.3 Inhalation of Dust. Fugitive dust is dust that can be blown about a site so that it is made

available for human or terrestrial organisms to inhale. Most sites are covered with pavement so dust cannot

escape; therefore, the inhalation of dust exposure pathway is considered incomplete for Sites 4, 7, 9, 10, 19,

and the paved portions of Sites 13 and 16. As with the soil and dust ingestion pathway, the dust inhalation

pathway is complete for both humans and terrestrial organisms at Sites 1, 2, 3, 13, and 16. The pathway is

considered complete for humans in the Site 4 plating shop.

16.2.1.4 Inhalation of Vapors. Contaminants can volatilize, releasing vapors that are available for

inhalation by human or terrestrial organism receptors. This only occurs when the compounds are in contact

with the atmosphere and have sufficiently high vapor pressures to volatilize. This pathway is considered

incomplete at all of the study sites for two reasons. First, all of the sites except Sites I, 2, 3, 13, and 16 are

paved, thus preventing atmospheric contact. Second, compounds with sufficiently high vapor pressures to

volatilize under normal atmospheric conditions were not encountered at the unpaved sites.
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16.2.1.5 Dermal Contact. Human and terrestrial organism receptors may inadvertently come into

contact with contaminated media when the media are exposed. The same constraints about exposure of the

contaminated media for dust inhalation and soil and dust ingestion apply to dermal contact. Therefore, like

these other pathways, the dermal contact pathway is considered complete for both humans and terrestrial

organisms at Sites 1, 2, 3, 13, and 16. The pathway is considered complete for humans in the Site 4 plating

shop.

16.2.2 Marine Organism Receptors

The two potential exposure pathways identified for marine organism receptors are ingestion and dermal

contact.

16.2.2.1 Ingestion. Marine benthic organisms may ingest contaminated groundwater in the event that

it reaches the bay and estuary that surrounds NAS Alameda. In the absence of fate and transport analyses, it

has been assumed that groundwater from all of the sites may reach the bay and estuary. The pathway is

therefore considered complete for all sites.

Detailed fate and transport analysis will be conducted during the comprehensive RI stage of work at

NAS Alameda. After that analysis, the marine organism ingestion exposure pathway may be shown to be

incomplete for some or all of the current study sites.

16.2.2.2 Dermal Contact. As with the marine organism ingestion exposure pathway, the marine

organism dermal contact exposure pathway has been assumed to be complete for all sites until detailed fate and

transport analyses are performed.
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TABLE 16- 1

POTENTIAL PATHWAYS ANALYSIS

Human and Terrestrial
Organism Receptors

Site
r

Site 1 - Disposal Area I C C I C C C

Site 2 - West Beach Landfill C C C I C C C

Site3-Area97 I C C I C C C

Site4 - Building360 I C C I C C C

Site7C- Building547 I I I I I C C

Site9 -Building410 I I I I I C C

Site10B- Building530 I I I I I C C

Site 13 - Former Oil Refinery I C C I C C C

Site16-CANSC-2Area I C C I C C C

Site19-YardD-13 I I I I I C C

I = Pathway Incomplete

C = Pathway Complete

* = Pathway tentatively complete pending/'ate and transport analysis



17.0 CONCLUSIONS AND RECOMMENDATIONS

This section presents conclusions and recommendations of the Phases 1 and 2A investigation performed

by Canonie in 1990. The preliminary recommendations presented in this section are based on a qualitative

evaluation of data without the benefit of fate and transport analyses, a risk assessment, or a determination of

ARARs. A thorough analysis of the data and a reassessment of the conclusions presented will be conducted

during the comprehensive RI/FS process. Data presented in this report are used only for qualitative assessment

of the chemical conditions of surface soil, subsurface soil, and groundwater at these ten Phases 1 and 2A sites,

and for identification of the need for additional activities, such as drilling and sampling, at this stage of the site

investigation.

17.1 CONCLUSIONS

Conclusions for each one of the ten Phases 1 and 2A sites are presented in the following sections.

17.1.1 Site 1 Soil - 1943-1956 Disposal Area

• SVOCs, metals, pesticides and PCBs, and TRPH were detected in the surface soil samples.
According to site history, the surface soil is likely the hydraulic fill from the former oil
refinery area that was placed to cover the buried material. Therefore, these detectable
chemicals may have been present in the hydraulic fill prior to being placed at Site 1.
Sufficient soil data have not been collected for the area around boring DA-2 and the "Alpha
Area" to characterize the surface soil at Site 1.

• One surface soil sample collected from boring DA-2 was found to contain the PCB Aroclor-
1248 above I mg/kg. Aroclor-1260 was also detected above 1 mg/kg in the surface samples
from DA-1, L0, L1, M1, and G4. Additional surface soil samples may be necessary to
further characterize the extent of PCBs in the vicinity of these sample locations.

17.1.2 Site 2 Soil - West Beach Landfill

• Only one soil sample, collected from boring WB-3, contained a total SVOC concentrations
above I0 mg/kg. No soil samples contained total VOC or pesticides and PCBs at
concentrations above 1 mg/kg. The soil around boring WB-3 may have been significantly
impacted by SVOCs. Combining these data with the data collected during the Phases 5 and 6
investigation, it is concluded that sufficient soil data have been collected to characterize the
presence of SVOCs and other organics, as well as metals, in soil at Site 2.
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17.1.3 Site 3 Soil - Area 97, Abandoned Fuel Storage Area

• Concemrations of VOCs and SVOCs in soil samples collected from the storage area and to the
northeast do not exceed the corresponding preliminary comparison levels. EDB was not
detected in the soil samples. However, sufficient soil data have not been collected to the north
and northwest of the site for the RI/FS evaluation. TRPH concentrations exceeded the

preliminary comparison level in monitoring well MW97-1, located north of the site, and
MW97-3, at the site.

• None of Canonie's soil samples were collected from the areas where elevated soil gas levels
were found, nor from areas where previous investigations detected high hydrocarbon
concentrations such as near the storm and sanitary sewer fill material. Therefore, additional
soil investigation of the area northwest of the site and near the 1985 trench is necessary to
evaluate the VOCs, petroleum hydrocarbons, and metals in the subsurface.

17.1.4 Site 3 Groundwater - Area 97, Abandoned Fuel Storage Area

• VOCs, SVOCs, and EDB were not detected in the groundwater at Site 3. However, both soil

gas and soil analyses results suggest the potential for groundwater at the site to be impacted by
these chemicals. Additional groundwater well(s) are required to evaluate the TPH in the

groundwater to the west and northwest.

• The groundwater flow direction is not adequately defined at the site; therefore, additional
monitoring is necessary to characterize the local groundwater flow in order to sufficiently
evaluate the existing data.

• Metals are present in the groundwater at concentrations exceeding the 95 percent/95 percent
statistical tolerance interval for NAS Alameda. Additional data are required to characterize the

groundwater quality at this site.

• Additional TDS data are required to evaluate whether groundwater beneath the site is

considered as potential drinking water.

• At present, no information is available to evaluate the tidal influence on groundwater and the
deeper groundwater-bearing zone. Additional work is required to evaluate the tidal influence
and the deeper groundwater-bearing zone.

17.1.5 Site 4 Soil - Building 360, Aircraft Engine Facility

• Results of VOC and SVOC analyses performed on soil samples did not indicate a major source
of VOCs and SVOCs in soil in the vicinity of Building 360. However, results of VOC

analyses performed on groundwater samples indicated that a VOC source may be present in
the area. Therefore, additional investigation is necessary inside the building to assess whether
Building 360 is a source for the VOCs in the groundwater.

• Because TRPH was detected in groundwater and no petroleum hydrocarbon analyses were
performed on the soil samples, additional soil investigation is required to evaluate whether the
soil has been impacted by petroleum hydrocarbons.
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• Sufficient soil metals data have been collected for the RI/FS evaluation.

17.1.6 Site 4 Groundwater - Building 360, Aircraft Engine Facility

• Elevated concentrations of TCE have been found in groundwater samples collected from

monitoring wells MW360-1, MW360-2, and MW360-4. Additional groundwater wells are
required to further evaluate the extent of TCE in groundwater, particularly towards the east,
which is a residential neighborhood.

• Metals are present in the groundwater at concentrations that exceed the 95 percent/95 percent
statistical tolerance level. Additional data are required to characterize the groundwater quality
at this site.

• Additional TDS data are required to evaluate whether groundwater beneath the site is

considered as potential drinking water.

• At present, no information is available to evaluate the tidal influence on groundwater and the
deeper groundwater-bearing zone. Additional work is required to evaluate the tidal influence
and the deeper groundwater-bearing zone.

17.1.7 Site 7C Soil - Building 547, Service Station

• The soil at the site has been impacted by VOCs (primarily BTEX). Sufficient VOC data for
soil have been collected for the RI/FS evaluation.

• Because the TRPH analysis included both the light and heavy fractions of petroleum
hydrocarbons, additional soil sampling is required to separately characterize the light and
heavy fractions of petroleum hydrocarbons.

• Sufficient metals data for soil have been collected for the RI/FS evaluation.

17.1.8 Site 7C Groundwater - Building 547, Service Station

• Because only one sampling quarter of groundwater data is available, additional groundwater
d_a!awill be required to characterize the groundwater quality and its seasonal variation at this
site.

• Metals are present in the groundwater at concentrations exceeding the 95 percent/95 percent
statistical tolerance interval.

• Currently, no downgradient well is present south of monitoring wells MW547-3, MW547-4,
and MW547-5 to further define the extent of VOCs in groundwater at the site.

• TDS data are required to evaluate whether groundwater beneath the site is considered potential
drinking water.
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• At present, no information is available to evaluate the tidal influence on groundwater and the
deeper groundwater-bearing zone. Additional work is required to evaluate the tidal influence
and the deeper groundwater-bearing zone.

17.1.9 Site 9 Soil - Building 410, Paint Stripping

• Concentrations of VOCs in soil do not exceed the preliminary comparison levels. Based on
the existing data, concentrations of VOCs are low and are unlikely to pose a significant
adverse impact to the environment. Sufficient VOC data have been collected for the RI/FS
evaluation at this site.

• Concentrations of SVOCs in soil exceed the preliminary comparison level in only one sample
from boring B410-7. It is believed that sufficient SVOC data have been collected for the
RI/FS evaluation at this site.

• Sufficient soil metals data have been collected for the RI/FS evaluation.

17.1.10 Site 9 Groundwater - Building 410, Paint Stripping

• Both upgradient and downgradient wells have similar concentrations of methylene chloride
(possible lab artifact). SVOCs were not detected at the site. However, an additional
groundwater well should be installed in the vicinity of boring B410-7, where SVOCs in soil
exceeded the preliminary comparison level. This well will help to evaluate whether SVOCs
are present in the groundwater. Additional groundwater sampling is required to verify that the
groundwater at the site has not been impacted by the VOCs.

• Metals are present in the groundwater at concentrations exceeding the 95 percent/95 percent
statistical tolerance interval for NAS Alameda. Additional data are required to characterize the

groundwater quality and to understand the seasonal changes in the groundwater quality at this
site.

• Additional TDS data are required to evaluate whether groundwater beneath the site is

considered potential drinking water.

• At present, no information is available to evaluate the tidal influence on the groundwater and
the deeper groundwater-bearing zone. Additional work is required to evaluate the tidal
influence and the deeper groundwater-bearing zone.

17.1.11 Site 10B Soil - Building 530, Missile Rework Operations

• Elevated levels of VOCs were found in soil samples collected from monitoring wells MW530-
1 and MW530-2, and elevated levels of SVOCs were found in soil samples collected from well

MW530-1. Additional soil investigation is required to further characterize the VOCs and
SVOCs found at these locations.
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• Elevated levels of TRPH were found in soil samples from well MW530-1; additional soil
investigation is required to characterize the petroleum hydrocarbons in the soil near well
MW530-1.

• Sufficient soil metals data have been collected for the RI/FS evaluation.

17.1.12 Site 10B Groundwater - Building 530, Missile Rework Operations

• Groundwater in the local vicinity of monitoring well MW530-1 may have been impacted by
VOCs, SVOCs, and petroleum hydrocarbons. Well MW530-1 is the farthest monitoring well
upgradient at the site. Additional groundwater well(s) are necessary near MW530-1 to further
characterize the VOCs, SVOCs, and petroleum hydrocarbons in the groundwater.

• Metals are present in the groundwater at concentrations exceeding the 95 percent/95 percent
statistical tolerance interval for NAS Alameda. Additional data are required to characterize the
groundwater quality at this site.

• Additional TDS data are required to evaluate whether groundwater beneath the site is
considered as potential drinking water.

• At present, no information is available to evaluate the tidal influence on groundwater and' the
deeper groundwater-bearing zone. Additional work is required to evaluate the tidal influence
and the deeper groundwater-bearing zone.

17.1.13 Site 13 Soil - Former Oil Refinery

• Concentrations of VOCs, SVOCs, and TRPH in soil samples that exceed the preliminary
correspondingcomparisonlevelsareprimarilyfoundwithinlocalizedareasinthevicinityof
boringsBOR-9, BOR-15, BOR-17, and BOR-19. With theexceptionofTRPH and BTEX, it
isbelievedthatsufficientdatahavebeencollectedfortheRI/FSevaluationatthissite.

AdditionaldataarcnecessarytofurtherevaluatetheextentofTRPH inthisareaand nearthe

IMF wherepreviousinvestigationsindicatedelevatedconcentrationsofTRPH.

• Soil in the saturated zone at boring BOR-26 appears to contain pesticides (Toxaphene) in
excess of 1 mg/kg at 6 and 10.5 feet bgs. Additional data is needed to evaluate the extent of
pesticides in soil near boring BOR-26. Elsewhere at the site, sufficient data have been
collected to evaluate the extent of pesticides and PCBs.

• Sufficient soil metals data have been collected for the RI/FS evaluation.

17.1.14 Site 13 Groundwater - Former Oil Refinery

• Groundwater in the vicinity of borings BOR-9, BOR-15, BOR-17, and BOR-19 may have been
impacted by VOCs, SVOCs, pesticides, and TRPH. Additional groundwater monitoring will
be required to collect data for evaluating the potential risk of the presence of these chemicals

in groundwater, as well as the seasonal variations of the groundwater quality.
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• Metals are present in the groundwater at concentrations exceeding the 95 percent/95 percent
statistical tolerance level. Additional data are required to characterize the groundwater quality
and to understand the seasonal variations of the groundwater quality at this site.

• Additional TDS data are required to evaluate whether groundwater beneath the site is
considered potential drinking water.

• At presem, no information is available to evaluate the tidal influence on the groundwater and
the deeper groundwater-bearing zone. Additional work is required to evaluate the tidal
influence and the deeper groundwater-bearing zone.

• No groundwater monitoring wells are installed in areas near borings BOR-17 and BOR-19.
Additional groundwater wells should be installed at these areas to evaluate the levels of TRPH
and BTEX in groundwater beneath this area.

• No information is available on the groundwater quality and gradient along the northeastern site

boundary. Additional groundwater wells should be installed along the eastern site boundary to
evaluate whether the groundwater is flowing eastward into the residential neighborhood.

17.1.15 Site 16 Soil - CANS C-2 Area

• No soil samples were collected at the eastern side of the site. Therefore, additional soil
sampling and analysis is required to characterize the surface and subsurface soil at the eastern
side of the site.

• VOCs do not appear to be a major concern in surface and subsurface soil at the western side
of the site.

• Soil samples collected at the northwestern part of the site contained total SVOC concentrations
above 10 mg/kg and PCBs above 1 mg/kg, possibly indicating a potential source area.
Additional data are required to characterize the distribution of the SVOCs and PCBs in this
area.

• Soil samples from SSC2-28 also contained elevated PCB concentrations; therefore, additional
soil investigation is required to characterize the PCBs around this area.

• Sufficient soil data for metals, pesticides, and cyanide are available for this site to proceed
with the RI/FS.

17.1.16 Site 16 Groundwater - CANS C-2 Area

• Because TCE was not detected in the soil samples collected from this site and only a low
concentration of TCE was found in well MWC2-2, it is unlikely that the presence of TCE in
groundwater is due to an on-site source.

• Metals are present in the groundwater at concentrations exceeding the 95 percent/95 percent
statistical tolerance interval.
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• Because elevated levels of PCBs were found in surface soil samples, groundwater samples
from Site 16 should also be analyzed for PCBs.

• Additional groundwater monitoring data are required to further evaluate the groundwater
quality.

• Additional TDS data are required to evaluate whether groundwater beneath Site 16 is
considered potential drinking water.

• At present, no information is available to evaluate the tidal influence on groundwater and the
deeper groundwater-bearing zone. Additional work is required to evaluate the tidal influence
and the deeper groundwater-bearing zone.

17.1.17 Site 19 Soil - Hazardous Waste Storage

• Only one soil sample (collected from boring MWD13-2) contained concentrations of SVOCs
that exceeded the corresponding preliminary comparison level.

• Because of the level of toluene and the levels of SVOCs detected in boring MWD13-2,
sufficient data are not available to evaluate the extent of VOCs and SVOCs in the northwest

portion of the site.

• The site appears to have been impacted by petroleum hydrocarbons. Became TRPH analysis
includes both the light and heavy fraction of petroleum hydrocarbons, additional soil
investigation should be conducted to characterize the distribution of the light and heavy
fractions of petroleum hydrocarbons in site soil.

• Sufficient soil metals data have been collected for the RI/FS evaluation.

17.1.18 Site 19 Groundwater - Hazardous Waste Storage

• Groundwater within localized areas in the vicinity of monitoring wells MWD13-1, MWD13-2,

MWDI3-3, and MWD13-4 may have been impacted by VOCs, SVOCS, and TRPH.
Additional groundwater data will be required to evaluate the presence of these chemicals in
groundwater.

• Metals are present in the groundwater at concentrations that exceed the 95 percent/95 percent
statistical tolerance interval. Additional data will be required to characterize the groundwater

quality and to understand the seasonal impact on the groundwater quality at this site,

• Additional groundwater monitoring well(s) in the central part of the site are required to
evaluate the extent of petroleum hydrocarbons in this area of the site.

• Additional TDS data are required to evaluate whether groundwater beneath Site 19 is
considered potential drinking water.

• At present, no information is available to evaluate the tidal influence on the groundwater and
the deeper water-bearing zone. Additional work is required to evaluate the tidal influence on
this site and the deeper water-bearing zone.
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17.2 RECOMMENDATIONS

Recommendations for each of the ten Phases 1 and 2A sites are presented in the following sections.

17.2.1 General Recommendations

This section presents the recommendations that are applicable to all ten Phases 1 and 2A sites, based on

the qualitative evaluation of the Canonie data. These general recommendations are as follows:

• Additional study is recommended to evaluate the impact of tidal influences on groundwater
levels at all the Phases 1 and 2A sites.

• Four quarterly groundwater samplings is recommended to continue characterizing the
groundwater flow direction and gradient, as well as the groundwater quality (such as TDS and
chemicals of concern identified for each site).

• Cone penetrometer testing (CPT) is recommended at each site to evaluate the geology and
hydrogeology of the deeper groundwater-bearing zone. HydroPunch" groundwater samples
are recommended to assist in the evaluation of the quality of groundwater in the deeper water-
bearing zone.

17.2.2 Site-Specific Recommendations

This section presents recommendations that are specific to individual Phases 1 and 2A sites. These

recommendations are made assuming that the Canonie data can be validated and are considered to be acceptable.

For Sites 1 and 2, which were later investigated under Phases 5 and 6, the recommendations presented here are

preliminary. These sites are discussed in more detail in the'SWAT and DSR (PRC/Montgomery Watson,

1993c).

17.2.2.1 Site 1 Soil - 1943-1956 Disposal Area. Based on the conclusions discussed above (Section

17.1.1), the following recommendations are proposed:

• Additional surface soil samples should be analyzed to further characterize the extent of PCBs
near borings DA-1, DA-2, and surfacesample point G4.
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17.2.2.2 Site 2 Soli - West Beach Landfill. Based on the conclusions discussed above Section

17.1.2), the following recommendations are proposed:

• Combining these data with the data collected during the Phases 5 and 6 investigation, it is
concluded that sufficient soil data have been collected to characterize the presence of SVOCs
and other organics, as well as metals, in soil at Site 2. Therefore, no other recommended
work is added to the recommendations discussed in the SWAT report for this site.

17.2.2.3 Site 3 Soil - Area 97, Abandoned Fuel Storage Area. Based on the conclusions discussed

above (Section 17.1.3), the following recommendations are proposed:

• With the exception of TRPH, it is believed that sufficient soil data have been collected for the
RI/FS evaluation at this site. No further site-wide sampling for VOCs and SVOCs in soil is
needed.

• Sampling and analysis of petroleum hydrocarbons in the subsurface south of monitoring well
MW97-3 should be performed.

• Additional soil investigation is recommended in the area northwest of the site to evaluate the
VOCs, petroleum hydrocarbons, and metals in the subsurface.

17.2.2.4 Site 3 Groundwater - Area 97, Abandoned Fuel Storage Area. Based on the conclusions

discussed above (Section 17.1.4), the following recommendations are proposed:

• Additional groundwater well(s) should be installed to evaluate the petroleum hydrocarbons in
the groundwater to the west and northwest of the site. Wells installed during previous
investigations should be located and their integrity determined for sampling before additional
groundwater wells are installed.

• Groundwater samples should be coUected on a quarterly basis for BTEX, petroleum
hydrocarbon, and metals analyses.

17.2.2.5 Site 4 Soil - Building 360, Aircraft Engine Facility. Based on the conclusions discussed

above (Section 17.1.5), the following recommendations are proposed:

• An additional investigation is recommended inside the building to assess whether Building 360
is a source for the VOCs in the groundwater.

• An additional soil investigation should be performed to evaluate whether the soil has been
impacted by petroleum hydrocarbons.

• Because sufficient soil metal data have been collected for the RI/FS evaluation, no further

sampling for metals is proposed.
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17.2.2.6 Site 4 Groundwater - Building 360, Aircraft Engine Facility. Based on the conclusions

discussed above (Section 17.1.6), the following recommendations are proposed:

• Additional groundwater wells should be installed to further evaluate the extent of TCE in

groundwater, particularly towards the east, which is a residential neighborhood.

• Groundwater samples should be collected on a quarterly basis for VOC, SVOC, petroleum
hydrocarbon, and metal analyses.

17.2.2.7 Site 7C Soil - Building 547, Service Station. Based on the conclusions discussed above

(Section 17. 1.7), the following recommendations are proposed:

• No additional soil analyses are recommended for VOCs in the subsurface for the RI/FS
evaluation.

• Additional soil sampling should be performed to separately characterize the light and heavy
fractions of petroleum hydrocarbons.

• No further investigation of metals in the subsurface is recommended,

17.2.2.8 Site 7C Groundwater - Building 547, Service Station. Based on the conclusions discussed

above (Section 17.1.8), the following recommendations are proposed:

• Groundwater samples should be collected on a quarterly basis for VOC, petroleum
hydrocarbon, and metal analyses.

• A downgradient well should be installed south of monitoring wells MW547-3, MW547-4, and
MW547-5 to further define the extent of VOCs in groundwater at the site.

17.2.2.9 Site 9 Soil - Building 410, Paint Stripping. Based on the conclusions discussed above

(Section 17.1.9), the following recommendations are proposed:

• No additional sampling and analyses of the subsurface for VOCs, SVOCs, or metals are
recommended.

17.2.2.10 Site 9 Groundwater - Building 410, Paint Stripping. Based on the conclusions discussed

above (Section 17. I. I0'), the following recommendations are proposed:

• Installation of an additional groundwater well is recommended in the vicinity of boring B410-
7, where SVOCs in soil exceeded the preliminary comparison level, to evaluate whether
SVOCs are present in the groundwater.
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• Additional groundwater analyses for metals are recommended.

• Groundwater sampling is recommended on a quarterly basis for VOC and metal analyses.

17.2.2.11 Site 10B Soil - Building 530, Missile Rework Operations. Based on the conclusions

discussed above (Section 17.1.11), the following recommendations are proposed:

• Additional soil investigation is recommended to further characterize the VOCs and SVOCs in
soil near monitoring wells MW530-1 and MW530-3.

• Additional sampling of soils is recommended to characterize the petroleum hydrocarbons in the
soil near well MW530-1.

• No additional soil sampling is recommended for metals evaluation.

17.2.2.12 Site 10B Groundwater - Building 530, Missile Rework Operations. Based on the

conclusions discussed above (Section 17.1,12), the following recommendations are proposed:

• Installation of additional groundwater well(s) is recommended near monitoring well MW530-1
to further characterize the VOCs, SVOCs, and petroleum hydrocarbons in the groundwater.

• Groundwater sampling is recommended on a quarterly basis for VOC, SVOC, petroleum
hydrocarbon, and metal analyses.

17.2.2.13 Site 13 Soil - Former Oil Refinery. Based on the conclusions discussed above (Section

17.1.13), the following recommendations are proposed:

• No further sampling and analysis of soil is recommended for SVOCs.

• • Additional sampling and analyses to further evaluate the vertical extent and nature of petroleum
hydrocarbons and BTEX in the soil is recommended in the vicinity of borings BOR-9, BOR-
15, BOR-17, and BOR-19.

• No additional sampling and analysis for pesticides and PCBs in soil is recommended.

• No additional sampling and analysis of soil for metals is recommended.

17.2.2.14 Site 13 Groundwater - Former Oil Refinery. Based on the conclusions discussed above

(Section 17.1.14), the following recommendations are proposed:

• Installation of additional groundwater wells and monitoring on a quarterly basis is
recommended to collect data for evaluating the VOC, SVOC, pesticide, petroleum
hydrocarbon, and metals concentrations in groundwater.
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• Installation of additional groundwater wells is recommended near borings BOR-17 and BOR-19
to evaluate the levels of petroleum hydrocarbons and BTEX in groundwater beneath this area.

• Installation of additional groundwater wells is recommended along the eastern site boundary to
evaluate whether the groundwater is flowing eastward into the residential neighborhood.

17.2.2.15 Site 16 Soil - CANS C-2 Area. Based on the conclusions discussed above (Section

17.1.15), the following recommendations are proposed:

• No soil samples were collected at the eastern side of the site. Therefore, additional soil
sampling and analysis are recommended to characterize the surface and subsurface soil at the
eastern side of the site.

• Additional soil investigation is recommended to characterize the vertical distribution of the
SVOCs in the northwestern part of the site.

• No additional work is recommended for metals, pesticide, and cyanide characterizations in
soil.

17.2.2.16 Site 16 Groundwater - CANS C-2 Area. Based on the conclusions discussed above

(Section 17.1.16), the following recommendations are proposed:

• Groundwater sampling and analysis are recommended on a quarterly basis for VOCs, SVOCs,
and metals.

17.2.2.17 Site 19 Soil - Hazardous Waste Storage. Based on the conclusions discussed above

(Section 17.1.17), the following recommendations are proposed:

• Because of the high detection limits for methylene chloride and acetone in the shallow sample
collected at MW13-2, additional VOC sampling at a depth of 2.5 feet bgs is recommended for
this location.

• Additional soil sampling for VOCs and SVOCs in the vicinity of boring MWD13-2 is
recommended.

• Sufficient data are available to evaluate the extent of metal at this site. No additional work is
recommended to characterize metal in soft at this site.

• Because the TRPH analysis conducted on the samples include both the light and heavy fraction
of petroleum hydrocarbons, additional soil investigation is recommended to separately
characterize the light and heavy fractions of petroleum hydrocarbons in site soil.
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17.2.2.18 Site 19 Groundwater - Hazardous Waste Storage. Based on the conclusions discussed

above (Section 17.1.18), the following recommendations are proposed:

• Groundwater sampling is recommended on a quarterly basis to analyze for VOCs, SVOCs,

petroleum hydrocarbons, and metals.

• Installation of additional groundwater monitoring well(s) is recommended in the central part of
the site to evaluate the extent of petroleum hydrocarbons in this area of the site.
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18.0 RESPONSE TO COMMENTS

This section presents the Navy's response to comments received from the State of California

Environmental Protection Agency Department of Toxic Substances Control (DTSC) on March 4, 1993. The

responses have also been incorporated in the text of this data summary report (DSR). The DTSC comments are

presented verbatim in bold type. The Navy responses follow in normal type.

Additional field work is planned for all Phases 1 and 2A sites to accomplish the goals described in the

recommendations section of this DSR and to address the DTSC comments found in this section. All additional

work for the Phase 1 sites, the 1943-1956 Disposal Area (Site 1), and the West Beach Landfill (Site 2) will be

conducted under the Phases 5 and 6 follow-on field investigations. Similarly, all additional work at Site 4 will

be conducted as part of the Phases 2B and 3 follow-on field investigations (the Site 4 Plating Shop was

investigated under Phases 2B and 3). Work plans for the follow-on field work for Phases 2B and 3 and Phases

5 and 6 have been prepared and submitted to the DTSC (PRC/Montgomery Watson, 1993a,b). A separate field

sampling plan describing the details of the future work at the Phase 2A sites will be submitted to the DTSC.

It is important to mention that this DSR is intended to present the data collected by Canonic

Environmental Services Corporation (Canonic) in 1990 as part of the remedial investigation/feasibility study

(RI/FS), Phases 1 and 2A. Sites 1 and 2, which were investigated under Phase 1, were also investigated under

the RI/FS Phases 5 and 6 Solid Waste Water Quality Assessment Test (SWAT) investigation conducted by PRC

and Montgomery Watson in 1991. The results of the SWAT investigation have been reported in the Final

SWAT and DSR for RI/FS Phases 5 and 6 (PRC/Montgomery Watson, 1993c). Although the Phases 5 and 6

data are not discussed in the Phases I and 2A DSR, this DSR does include the results from the Phases 5 and 6

SWAT and DSR in the conclusions and recommendations for Sites 1 and 2. All of the data collected at Sites 1

and 2 will be discussed in the comprehensive remedial investigation (RI) report.

General Comments

COMMENT #1: Data Quality Issues
Validation procedures for data collected by Canonie during the Phases 1 and 2A

Investigation followed the Quality Assurance Project Plan (QAPP) approved by
the DTSC. The QAPP required internal data validation at the laboratory.

Validation packages were prepared for two percent of the samples analyzed;
however, the complete validation package was not Identified as a deliverable in
the Navy-Canonic contract. The data validation was, therefore, not delivered
and can not be retrieved without expending major financial and human
resources. The end result is external validation can not be performed.
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COMMENT #1: Because Canonie followed the approved QAPP, the DTSC considers the Canonie
(Continued) data useful for site characterization and possibly risk assessment if necessary

data qualifiers are available. However, in order to increase confidence in the

Canonie data, verification sampling will be required. A percentage of the
surface samples at Site 1 must be recollected and analyzed. See comment #13 for
details on the resampling.

RESPONSE: This comment has been addressed in the responses to agency comments on the NAS
Alameda Field Sampling Plan for Follow-on Work, RI/FS Phases 5 and 6 - Landfill

Investigation (Phases 5 and 6 follow-on field sampling plan). The Phases 5 and 6
follow-on field sampling plan includes collection of ten samples for semivolatile
organic compound (SVOC), pesticide, polychlorinated biphenyl (PCB), total
petroleum hydrocarbon (TPH)-purgeable and extractable, and total organic carbon
(TOC) analyses (see response to comment #13).

COMMENT #2: Groundwater

Groundwater gradients at ANAS have not been characterized enough to
understand the direction of groundwater flow or the influence of tides on
groundwater flow. A tidal influence study should be conducted on all sites that

have not been part of a previous tidal investigation.

RESPONSE: The recommendation for additional study to evaluate the impact of tidal influences on

all the Phase 1 and 2A sites is included in Section 17.2 of the DSR. Four quarterly
groundwater sampling rounds are also recommended to further characterize
groundwater flow direction and gradients at the Phase 1 and 2A sites.

COMMENT #3: Site 1 and Site 2

Data for these sites were also collected under Phases 5 and 6, the Solid Waste

Water Quality Assessment Test (SWAT). The objective of the SWAT is to
determine if contaminated groundwater is moving off site. Phases I and 2 are
the Remedial Investigations for Sites 1 and 2. The purpose of the remedial
investigations is to characterize the site, in order to design remedial alternatives
and conduct risk assessments. Different sets of data have been collected for the

various phases and no comprehensive report is available that condenses all the
information. This makes characterization of Sites 1 and 2 difficult. In order to

complete the remedial investigation, all data needs to be summarized in a single
document. Data collected in Phases 5 and 6 should be summarized in the DSR.

The DSR should include a short discussion of the data, data summary tables and
maps. This will allow a complete assessment of the contamination at Sites 1 and
2. Condensing the information into a single document will not only aid project
managers in their review, but will also provide the public with a definitive
document to review.

RESPONSE: The purpose of the Phases I and 2A DSR is to present the results of the Phases 1 and
2A field investigation conducted by Canonic in 1990. Because the results of the
Phases 5 and 6 SWAT investigation are now available (PRC/Montgomery Watson,
1993c), they will be referenced in the conclusions and recommendations for Sites I
and 2 in this DSR. The data presented in this DSR are also referenced by the Phases
5 and 6 SWAT and DSR. All data will be summarized in the comprehensive
remedial investigation (RI) report.
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Specific Comments

COMMENT #4: Sections 3.2 and 3.3

The DTSC would like to remind Navy that preliminary comparison levels
shall not be used as a reference point for determining the need for further
investigation or setting remediation goals at a site. The DTSC considers

preliminary comparison levels as only useful for initiating discussion and for
qualifying the level of contamination at a site.

RESPONSE: The Navy concurs; the preliminary comparison levels were used for a
qualitative assessment of the soil data collected by Canonic. The
recommendations for further investigation were based not only on the
preliminary comparison levels but also on site history, general contaminant

levels and distribution, evaluation of the data coverage, and sufficiency for the
risk assessment as well. As stated in Section 3.2, the "levels were not

generated for setting the remediation goals for NAS Alameda." Additionally,
the significance of the chemicals found in soils at the Phases 1 and 2A sites will

be evaluated in detail during the baseline risk assessment as part of the
comprehensive RI/FS.

COMMENT #5: Section 3.2. Dace 3-2. first paragraph

The preliminary comparison levels identified in the following pages seem to
be based on human health risks exclusively. Environmental receptors
should also be considered in the comparison levels. Environmental
receptors are often more sensitive and would result in lowering the
preliminary comparison levels.

RESPONSE: The comparison levels used were for a preliminary evaluation of concentration.
The baseline risk assessment will consider all data and take into account

environmental receptors as well as human receptors.

COMMENT #6: Section 3.2_ page 3-2, first bullet item
Please reference the application, by the Regional Water Quality Control
Board, of 1 milligram per kilogram (mg/kg) for total Volatile Organic
Chemicals (VOCs) and 10 mg/kg for total Semivolatile Organic Chemical
(SVOCs) as the remediation goals in vadose zone soil for sites in the Bay
Area where groundwater is considered as potable drinking water supply.

RESI_NSE: These remediation goals for VOCs and SVOCs are cleanup goals established for
client-confidential sites in the Bay Area with oversight by the Regional Water
Quality Control Board. Therefore, the requested reference can not be included
in this DSR at this time. However, remediation goals for NAS Alameda will be
evaluated based on the baseline risk assessment, not on the preliminary
comparison levels used for this DSR.

COMMENT #7: Section 3.2, ow, e 3-2_ third bullet item
Please reference the EPA guidance that Identifies 1 mg/kg as a level that
may trigger additional investigation at any site.

RESPONSE: The reference requested is the U.S. Environmental Protection Agency (U.S.
EPA) "Guidance on Remedial Actions for Superfund Sites with PCB
Contamination" (1990). This reference has been added to the text.
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COMMENT #8: Section 4.0, page 4-1
This section should include a discussion of the validation methods described
in the QAPP.

RESPONSE: A discussion of the validation methods described in the Canonic QAPP will be
added to Section 4.2, Chemical Analyses.

COMMENT #9: Section 5.0, Site 1 - 1943-1956 Disposal Area

Because Navy Public Works Department employed open burning as the
primary disposal method during the early 1950's, the presence of dioxin
must be investigated at the extreme northwest corner of the disposal area
and along the landfill's western edge.

RESPONSE: The proposed follow-on field investigation for Site 1, described in the Phases 5
and 6 follow-on field sampling plan, includes sampling for dioxin and furan in
the extreme northwest corner of the disposal area, which has been identified
through areal photographs as the burn area for the disposal site. No burn area
was identified along the western edge of the landfill (with the exception of the
northwest corner); therefore, no sampling for dioxin and furan is proposed for
the western edge.

COMMENT #10: Section 5.0, Site 1 - 1943-1956 Disposal Area
This section should include a summary of data collected in the Phase 5 and
6 investigation. Conclusions on the completeness of information on the
disposal area cannot be made without information from the other
investigation.

RESPONSE: The purpose of the Phases 1 and 2A DSR is to present the Canonie data
collected as part of the Phases 1 and 2A investigation. However, the results and
conclusions from the Phases 5 and 6 investigation have been referenced in the
conclusions section of this DSR regarding the completeness of data for the
disposal area. The comprehensive RI report will include a compilation of all
thedatacollectedforSiteI undertheRIIFS,includingtheCanonicdata
discussedinthePhasesI and 2A DSR.

COMMENT #II: Section5.5.1SiteGeoloev/Hvdro2eoloev

The extentoftheclaymember oftheholocenebay mud unitunderlaying

1943-1956landfillisunknown. GeologicCrossSectionA -A' inthePhases

5 and 6 SWAT Reportshows theclaymember oftheholocenebay mud

unitasnon-continuous.The holocenebay mud unit,therefore,can notbe

characterizedas a continuousaquitard.More geologicinvestigationis

neededtobetterdefinetheextentoftheclaymember oftheholocenebay
mud under SiteI.

RESPONSE: The HoloccneBay Mud unitisnotdiscussedasa continuousaquitardinSection
5.5.I. Section5.5.Idescribestheconditionsencounteredinthetwo borings

drilledby Canonic;inbothborings,theHoloceneBay Mud unitwas

encountered below the fill and was reported as 12 feet thick. Section 5.5.1
refers the reader to the Phases 5 and 6 SWAT and DSR for a detailed

discussion of geologic and hydrogeologic conditions at Site 1. Cone
penetrometer tests (CPTs) have been proposed for the follow-on work at Site 1
to collect additional subsurface information to further characterize the Holocene

Bay Mud at this site. Details and rationale for the locations of the proposed
CPTs are presented in the Phases 5 and 6 foUow-on fieid sampling plan.
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COMMENT #12: Section 5.5.1 Site Geoiogy/Hydro2eoio2v

The use of the Cone Penetrometer Test (CPT), as proposed by Navy on
February 3, 1993, will add to the information on the extent of the clay
member of the holocene bay mud. Two to three ground-water well clusters
need to be installed east of the 1943-1956 land fill boundary defined in the
Phases 5 and 6 SWAT report. This will provide information on the

holocene bay mud and on the groundwater quality along the eastern margin
or [of] the land fill. If we are still unable to determine whether or not

communication exists between the two water-bearing zones, pumping tests
may be required.

RESPONSE: Canonic did not collect any groundwater data at Site 1; therefore there are no
conclusions or recommendations regarding the groundwater. The use of CPTs,

however, is proposed in the Phases 5 and 6 follow-on field sampling plan. Two
groundwater well clusters are also proposed, one to the east of the landfill
boundary and one to the south. Details and rationale for the locations of the
proposed CPTs and well clusters are presented in the Phases 5 and 6 follow-on
field sampling plan.

COMMENT #13: Section 5.5.2 Analytical Results - Surface Soil Samplina
Because of the lack of fully validated surface samples, confirmatory
sampling is required for surface soils at Site 1. Ten random samples must
be collected at locations where there was no detection of semivolatile

organic compounds, pesticides, PCB compounds, TRPH, and total organ/c
carbon.

RESPONSE: The Phases 5 and 6 follow-on field sampling plan includes a proposal for ten
additional surface samples to be collected at Site I for chemical analyses. The
proposed chemical analyses include SVOCs, pesticides and PCBs, TPH-

purgeable and TPH-extractable, and general chemical analyses (including total
organic carbon).

COMMENT #14: Section 5.5.2 Analytical Results - Surface Soil Samniina
Surface soil contamination is concentrated in the triangular area west of
Runway 13-13. Another 200-foot grid sampling event should occur within

this area. Sampling locations should be between the points already sampled
by Canonic. This would provide sampling locations every 100 feet.
Conducting surface sampling in this area will augment the validated data
set. Soil samples collected in or near the burn area must be analyzed for
dioxins.

RESPONSE: Based on discussions with DTSC on June 30, 1993, additional surface soil

samples will be collected in the triangular area west of Runway 13-31 where
elevated cootaminants were indicated by the Canonic dam_rather than on a 200-
foot grid. The analyses for samples correctedinthebumareawillinclude
dioxin. The locations and rationale of the proposed samples are discussed in the
Phases 5 and 6 follow-on field sampling plan.
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COMMENT #15: Section 5.6 Summary and Conclusions

Prior to concluding that sufficient soil data have been collected the Navy
must determine that adequate data is available for completing the human

health and environmental risk assessments and for future remedial design.

RESPONSE: Section 5.6, Summary and Conclusions, will be revised to include reference to
conclusions made in the Phases 5 and 6 SWAT and DSR so that all data can be

taken into account in assessing the sufficiency of the data for completing the
human health and environmental risk assessments and for future remedial

design.

COMMENT #16: Section 5.6 Summary and Conclusions
The groundwater under the site has not been fully characterized. More

wells which are screened in the second water bearing zones are required.
Two to three well clusters are needed along the eastern and southern
boundaries of the disposal cells as shown in Figures 8-2 and 8-4 of the
Phases 5 and 6 SWAT Report.

RESPONSE: Canonic did not collect any groundwater _a!a at Site 1; therefore, there are no
conclusions or recommendations regarding the groundwater. However, the
Phases 5 and 6 investigation included groundwater sampling and analysis; the
re,suits of that investigation are presented in the Phases 5 and 6 SWAT and
DSR, Well clusters are proposed for Site 1 along the southern and southeastern
boundaries of the disposal cells and axe addressed in the Phases 5 and 6 follow-
on field sampling plan.

COMMENT #17: Section 6.0 Site 2 - West l[leach Landfill
Very little sampling was conducted in this phase of analysis at Site 2. This
section should also include a summary of data collected in the Phases 5 and
6 investigation. Conclusion on the completeness of information on the
disposal area cannot be made without information from the other
investigation.

RESPONSE: The purpose of the Phases 1 and 2A DSR is to present the Canonie data
collected as pan of Phases I and 2A. However, the results and conclusions
from the Phases 5 and 6 investigation have been referenced in the conclusions

section of this DSR regarding the completeness of data for Site 2. The
comprehensive RI report will include a compilation of all the data collected for
Site 2 under the RI/FS, including the Canonic data discussed in the Phases 1
and 2A DSR.

COMMENT #18: Section 6.5.1 Site Geolo2v/Hvdroeeolo_,v

More data is needed on the occurrence of the clay member of the holocene
bay mud in the south west portion of Site 2.

RESPONSE: The characterization of the Holocene Bay Mud unit beneath Site 2 has been
revised to reflect the conclusions pre_nted in the Phases 5 and 6 SWAT and
DSR. CPTs have been proposed for the follow-on work at Site 2 to collect
additional subsurface information. Details and rationale for the locations of the

proposed CPTs are presented in the Phases 5 and 6 follow-on feld sampling
plan.
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COMMENT//19: Section 6.6 Summary and Concinsions

Please support the statement that the PAHs detected in the surface sample
at WB-3 may be natural in origin.

RESPONSE: At present there is no history of PAIl disposal in the landfill near WP-3, and
thus the PAHs detected in the sample likely did not originate in the landfill. A
statement has been included in Section 6.6 that explains the PAils detected are

suspected of originating in the fill before it was brought to the landfill site,
possibly as a result of the oil refinery operatiom near portions of the San
Francisco Bay that were dredged to provide material for the landfill.

COMMENT//20: Section 6.6 Summary and Conclusions
Conclusions should also be made on the completeness of groundwater data
collected at Site 2. More information is needed on the quality of the second
water bearing zone along the southern margin of the West Beach Landfill.

RESPONSE: The purpose of the Phases I and 2A DSR is to present the Canonic data
collected as part of Phases 1 and 2A. Canonic did not collect any groundwater
data at Site 2; therefore, there are no conclusions or recommendations regarding
the groundwater. The proposed follow-on field investigation at Site 2 is
addressed in the Phases 5 and 6 follow-on field sampling plan and includes CPT
and HydroPunch ® to further evaluate the quality of groundwater in the second
water-bearing zone along the southern margin of the West Beach Landfill.

COMMENT #21: Section 7.0 Site 3 - Area 971 Abandoned Fuel Storage Area
Both the Kennedy Engineers and the Welder Associates investlgation+t found
contamination associated with the storm sewers and sanitary sewers. A
comparison of the soil gas survey with the storm sewers shows a possible
relationship between the two. The storm sewers and the fill material
surrounding the storm sewers should be investigated as a possible conduit of
contamination.

RESPONSE: The DSR reports that none of the Canonie soil samples were collected from
areas of elevated soil gas concentrations and recommends additional sampling in
those areas. Recommendations for additional soil samples near sample locations
with high concentrations of hydrocarbons from the Kennedy Engineers
(Kennedy) and Wahler Associates (Wahler) investigations and the 1985 trench
have been included in sections 7.0 and 17.0 of this DSR. The locatiom of

proposed soil borings and groundwater monitoring wells will be addressed in the
work plan for the follow-on field investigation at the Phase 2A sites. The storm
sewers as a possible conduit of contamination will be investigated. The details
of the sampling program will be addressed as part of the follow-on field
investigation at the Phase 2A sites.

COMMENT//22: S_etion 7.$.2 Summary and Conf|usion - SOlI_
Because none of Canoniels soil samples were collected from areas where
elevated soil gas levels were found, Navy cannot conclude that with the
exception of TRPH, sufficient soil data have been collected for the RI/FS
evaluation.

RESPONSE: Section 7.5.2 has been revised to clarify that the Navy concludes that sufficient
soil d_!_ have been collected to the northeast of the site. The Navy recognizes
that additional soil work will be required to eval_3_ TRPH and BTEX in areas
where elevated soil gas levels were found (the northwestern part of the site; see
Section 7.5.2, second bulleted item).
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COMMENT #23: Section 7.5.2 Summary and Conclusion - Groundwater

The groundwater wells evaluated in the Canonie investigation have no
relationship with the plume identified by soil gas survey. Therefore,
conclusions can not be made as to the presence of VOCs, SVOCs, and

EDBs. Additional groundwater wells are necessary to evaluate VOCs,
SVOCs, EDBs, and TPH in the groundwater to the west and northwest.

RESPONSE: In both the Kennedy and Wahler investigations, the concentrations of gasoline
hydrocarbons (AVGAS in the case of the Kennedy investigation) were low (a
maximum of 41 mg/L at OW-23 located on the west side of Area 97 [Kennedy,
1980]). No gasoline hydrocarbons, VOCs, ethylene dibromide (EDB), or
SVOCs were detected in the groundwater from Canonie well MW97-3, which is
located within Area 97. Recommendations have been made to monitor

hydrocarbons, VOCs, and BTEX in groundwater at the site on a quarterly basis.
EDB will be included in the recommended analyses. However, because no
SVOCs were detected in the groundwater and there is no history of SVOCs used
at the site, the quarterly groundwater samples will not be analyzed for SVOCs.

COMMENT #24: Section 7.5.2 Summary and Conclusion - Groundwater
Wells installed during previous investigations should be located and their
integrity determined. Wells that may be useful to this investigation are:
OW-I, OW-2, OW-3, OW-6, OW-14, OW-16, OW-23, OW-25, WA-7,
WA-8, and WA-9.

RESPONSE: The Navy agrees that previously installed wells should be sampled provided they
are of acceptable integrity; the recommendations will be revised to reflect this.
Details of the task will be discussed in the work plan for the follow-on field
investigation at the Phase 2A sites; however, the success of this endeavor may
be limited. Sampling the existing Kennedy wells was part of the Wahler
investigation in 1985. Thirteen of the eighteen Kennedy wells were found, one
of which was later covered with an asphalt patch during street repairs (Wahler,
1985). The three wells located within Area 97, OW-1, OW-23, and OW-25,
were among those wells not found. Wahler also reported that many of the
Kennedy wells appeared to contain large quantities of soft, which prevented
clear access to the entire original screened interval. Some well caps were, at
that time, located at or below grade, which may have allowed material to enter
the well casings. As part of the Phases 2B and 3 investigation at Sites 7B and
I I, an attempt was made by the PRC team to locate several of the existing
wells. Well WA-8 was located; however, wells OW-2 and OW-21 could not be

located. During the next phase of field work, the integrity of the wells
identified by the DTSC will be evaluated; wells that produce representative
groundwater d_atafor this site will be included in the groundwater monitoring
program.
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COMMENT #25: Section 8.5.2 Groundwater, pa2e 8-9, last para2ravh

Please elaborate on what is meant by the statement; "12 of these metals

have an extreme upper concentration that can be found in typical
groundwater samples; with the exception of vanadium, the concentrations at
Site 4 are within those extreme upper limits."

RESPONSE: The referenced statement will be clarified as follows: "Based on Table 3-4,
which presents both a typical range and extreme value of natural concentrations
of various elements in groundwater, 12 of the metals detected in the
groundwater have an extreme upper value for natural concentrations found in
groundwater. The concentrations of metals detected in the groundwater at Site
4 are less than natural extreme upper values with the exception of vanadium,
which was detected at a concemration above the extreme upper value typical for
vanadium in groundwater."

COMMENT #26: Section 9.1 Site Description and Back2round
Two waste oil tanks are thought to be located at Site 7C, the Service
Station; however, their exact location is unknown. These tanks should be

located and a determination made as to if they are sources of
contamination.

RESPONSE: A visit to Site 7C was made to determine if any visible evidence existed to
locate the waste oil tanks; none was found. During the preparation of the Phase
2A follow-onfieldsamplingplan,discussionswithbasepersonnelwillbe made

in an attempt to locate the two waste oil tanks. If the tanks are found, the text

and maps will be incorporated into the Phase 2A follow-on field sampling plan.

COMMENT//27: Section 10.5.1 Summary and Conclusions - Soils
Methylene chloride and acetone were detected in all soft borings. Toluene
was also a prevalent contaminant. The distribution of VOCs may inWcate
wide-spread, low level contamination at Site 9. The Department does not
agree that sufficient VOC data have been coflected for the RIFFS

evaluation. The source of the contamination is unknown and because [of]
the distribution of sampling points, VOC levels at other areas of Site 9 are
unknown. The Navy should conduct a soil gas survey in order to Identify
high levels of VOCs. Soil sampling my be necessary after the soil gas
survey in order to better characterize the extent of VOC contamination at
Site 9.

RESPONSE: Methylene chloride and acetone were detected at several other sites and are
suspected to be laboratory artifacts. The levels of these VOCs detected at Site 9
are low. Toluene was also detected at low concentrations except at boring
B410-7. Boring B410-7 is located in the northeast portion of the site and has
two borings within 150 feet to the southeast and southwest and two borings
within 200 feet to the north. These four borin_xhad comparativelylow
concentrationsoftoluene(< 0.Img/kg);fourotherboringsatthesitealtohad

concentrationsbelow0.Img/kg. The resultsfrom asollgassurveyarenot

expectedtorevealmuch informationdue tothelow concentrationsofVOOt in

thesoil.Thereappearstobe no historyofVOC useoutsidethebuilding.
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RESPONSE: Operations inside the building, however, consisted mainly of paint stripping; the
(Continued) Initial Assessment Study (E&E, 1983) indicates that paint strippers used

contained methylene chloride, among other chemicals. During the preparation
of the Phase 2A follow-on field sampling plan, the site history will be further
investigated in an attempt to identify potential sources for toluene and VOCs. If

potential VOC sources are identified, additional soil sampling will be proposed
in the Phase 2A follow-on field sampling plan.

COMMENT #28: Section 12.5.1 Summary and Conclusions - Soils
The highest level of contamination at Site 13 is found at BOR-9. Further
soil sampling is required near the vicinity of BOR-9 in order to better

characterize the extent of contamination and possibly identify a source area.

RESPONSE: Section 17.0 recommends additional soil sampling near borings BOR-9, BOR-
15, BOR-17, and BOR-19 for petroleum hydrocarbons. These recommendations
have been revised to include sampling for BTEX. The locations proposed for
additional soil sampling will be presented in the Phases 2A follow-on field
sampling plan.

COMMENT #29: Section 12.5.1 Summary and Conclusions - Groundwater
An additional groundwater well is necessary east of BOR-9 In order to

further characterize groundwater contamination near that boring.

RESPONSE: Monitoring well MWOR-3 is located approximately 320 feet to the east of
BOR-9. Furthermore, only 17 pg/L of methylene chloride was detected in
groundwater from MWOR-3. For these reasons an additional well in that
location isnot recommended.

COMMENT #30: Section 14.4.2.1 Volatile Organic Compounds
Detection limits for methylene chloride and acetone were 1400_g/kg for soil
sample MWD13-2. Because of the high detection limit this area shonld be
resampled and reunalyzed with lower detection limits.

RESPONSE: The high detection limits for methylene chloride and acetone at a depth of 1.5 to
2 feet below ground surface Cogs) at MWD13-2 are due to the high
concentrations of other VOCs .(toluene, xylenes, and 1,3-diehlorobenzene) in the
sample. The recommendations have been revised to include a _mp. le collected
from a depth of 2.5 feet bgs adjacent to MWD13-2 for VOC _nAiysis.

COMMENT #31: Section 14.5.1 Summary and Conclusions - Soils
Because of the high detection limit for methylene chloride and a_e____,_ae,the
concentration of toluene, and the levels of SVOCs, more soil sampilnli is
required near boring MWDI3-2.

RESPONSE Section 17.2.2 recommends additional soil sampling at Site 19 for petmlettm
hydrocarbons; additional analysis for VOC and SVOCs will be ndd_ to the
recommendations. The locations proposed for the additional soft sampling will
be presented in the Phase 2A follow-on field sampling plan.
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COMMENT #32: Section 16.1.1 Human Receptors

Please explain why near by residents were not considered human receptors
when residential neighborhoods are adjacent to the eastern boundary of the
base.

RESPONSE: The human receptors are considered as a single group consisting of workers and
visitors to the base because these on-base individuals comprise the main portion
of potential human receptors. Special off-base receptor groups and exposure
scenarios will be identified and fully discussed in the risk assessment.

COMMENT #33: Section 16.1.1 Terrestrial Oreanisms
Is the wetland habitat at Site 2 considered a terrestrial or marine habitat?

RESPONSE: The exposure pathways table in Section 16.1.1 shows both terrestrial and marine
pathways completed for Site 2. For the baseline risk assessment, the wetland
habitat at Site 2 will be evaluated based on the results of the Ecological
Assessment currently being conducted by PRC and Kinnetics Laboratories, Inc.
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