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1.0 INTRODUCTION

PRC EnvironmentalManagement,Inc. (PRC) received ContractTask Order(CTO)No. 0137 from the

DeparUnentof the Navy, WesternDivision, Naval FacilitiesEngineeringCommand(WESTDIV);CTO No. 0137

directsPRC to wepare documentsrequiredfor a removalaction at the IntermediateMaintenanceFacility (IMF)site at

the Naval Air Station (NAS) Alameda (Figure 1-1). This request was initiated in response to a removal action issued

to the Navy by the CaliforniaEnvironmental Protection Agency (Cal-EPA) Department of Toxic Substances

Control (DTSC), due to the discovery of subsurface soils with low pH and high lead levels. WESTDIV requested

that PRC review previous site investigation work, conduct an additional field investigation, and develop alternative

conceptual plans of actionand milestones (FOAM) and an engineering evaluation/cost analysis (EE/CA) for

conducting a removal action. This report addresses the results of a three-phased field investigation conducted at the

IMF site to gather information sufficient for the generation of a POAM and EE/CA.

As PRC'sComprehensive Long-Term EnvironmentalAction Navy (CLEAN)contract team member, James

M. Montgomery Consulting Engineers, Inc. (JMM) performed the field investigation activities related to CTO No.

0137. This Draft Final IMF Field Investigation Report (FIR) documents the field and laboratory methods and

presents the _ta generated by JMM during the field investigation. All activities were performed in accordance with

the work plan and health and safety plan prepared by PRC and JMM (1991a, 1991b).

The organization of the FIR is designed to facilitate the presentation of each phase of investigation, refining

the conceptual model of the site with the d_mcollected from each field effort. Three sections follow this

introduction. Section 2.0 provides a brief background on NAS Alameda and the IMF site. Section 3.0 describes

field methods used during the three-phased field investigation, the site geology, and analytical results of the samples

collected during each field effort. Section 4.0 presents the conclusions and recommendations based on these results.

2.0 BACKGROUND

NAS Alameda is located at the west end of Alameda Island, in Alameda and San FranciscoCounties,

California (Figure 1-1). Alameda Island lies along the eastern side of San Francisco Bay, adjacent the city of

Oakland. The air stationoccupies 2,634 acres and is approximately2 miles long and 1 mile wide. Most of the

easternportion of the air station is developed with offices and industrial facilities; runways and support facilities

occupy the westernportion of the station.
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Originally a peninsula, the land that is now Alameda Island was isolated from the mainland in 1876, when a

channel was cut through the peninsula's tip, linking San Leandro Bay with the main portion of San Francisco Bay.

Dredging was conducted to deepen the canal and allow commercial and industrial lraffic to and from the island's early

industrial sites. These sites included a borax processing plant and an oil refinery, the Pacific Coast Oil Refmery.

The U.S. Army acquired the site from the City of Alameda in 1930 and began construction activities in

1931. In 1936, the U.S. Navy acquired title to the land and began construction of the air station in response to the

military buildup in Europe prior to World War II. After entry of the U.S. into the war in 1941, more land was

acquired adjacent to the air station. Following the end of the war, the Navy returned NAS Alameda to its original

primary mission of providing support for fleet aviation activities.

The IMF site at NAS Alameda is located as shown on Figure 2-1. The IMF site lies within the area

formerly occupied by the Pacific Coast Oil Refinery. The refinery operated from 1879 to 1903, and refinery wastes

and asphaltic residues were reportedly disposed of on the refinery property (Canonie, 1990). The U.S. Navy surfaced

the area in the 1940s, and the later rupture of this surface was attributed to buildup of vapors from the refinery wastes

(Canonie, 1990). It is reported that the U.S. Navy addressed the surface rupture problem by excavating a 30-square- "

foot area of material and pouring a concrete slab over the area (Canonie, 1990).

In 1989, the U.S. Navy began conslruction at the IMF site. During construction activities, petroleum

odors and stained soil were encountered. Harding Lawson Associates (HLA) was contracted to investigate the extent

of petroleum hydrocarbons present at the site (HLA, 1989). During the investigation, HLA drilled 18 soil borings

(B-1 through B-18) and installed one groundwater monitoring well (MW-1) in the locations shown on Figure 2-2.

Selected soil samples were analyzed for hydrocarbons, lead, and pH.

In HLA's boring B-7, a soil sample collected from a depth of 4.5 feet had a pH of 1.6 and contained lead at a

concentration of 13,000 parts per million (ppm). All other soil samples collected from approximately the same

depth interval throughout the site had pH values ranging from 7.0 to 9.2 and contained lead concentrations ranging

from non-detectable to 140 ppm. Because HLA's investigation detected soils with low pH levels and high lead

concentrations, the DTSC requested that the U.S. Navy perform a removal action in the vicinity of boring B-7. The

presence of petroleum hydrcr.zlrbons in the site vicinity have been previously addressed in investigations conducted by

HLA (1989) and Canonie (1990).
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3.0 REMOVAL ACTION INVESTIGATION

The IMF field investigation was undertaken in response to the removal action issued by the DTSC. The

purpose of the investigation was to delineate the area surrounding HLA's boring B-7 that contained soils with low

pH and high lead levels. The field investigation was composed of three separate sampling phases to collect sufficient

information to delineate and characterize the extent of contamination.

The methods used in the collection of soil samples and other field data during each phase of the

investigation are summarized in the following sections. Analytical results from the sampling programs and the

interpretation of the results are also presented. These methods are described in the March 14, 1991, work plan (PRC

and JMM, 1991a). The U.S. Navy submitted the work plan to DTSC prior to the commencement of work.

3.1 PHASE I INVESTIGATION METHODS

The Phase I investigation consisted of the drilling and sampling of eight shallow soil borings placed in the

vicinity of HLA boring B-7 to delineate the extent of low pH, high lead soils. In addition, one monitoring well was'

drilled and installed to determine the impact of the soil contamination on water quality. The drilling and sampling

methods for the Phase I investigation, as well as sample screening techniques and location surveying results, are

presented in the following sections.

3.1.1 Soil Boring Drilling and Soil Sampling

Eight soil borings, B-IMF-01 through B-IMF-08, were drilled in the locations shown on Figure 3-1. All

borings were advanced to a depth of 10 feet with a truck-mounted Mobile Drill B-40 drilling rig equipped with 6-inch

outside diameter hollow stem augers. Soil samples were collected continuously from the ground surface to the total

depth of each boring with a 2-inch inside diameter by 18-inch-long split-six)on sampler. The split-six)on sampler

was advanced ahead of the angers into undisturbed soil with a 140-pound hammer dropped a distance of 30 inches.

Soil samples are described on the boring log forms (Appendix A) using the Unified Soil Classification System

(USCS).

Soil samples were collected for chemical analysis at the surface and at subsequent 2-foot intervals. A total

of 47 soil samples and five duplicate samples were collected during the Phase I field effort. The samples were

immediately removed from tile split-spoon sampler and placed in laboratory-prepared glass containers. The

containers were appropriately labeled and placed on ice pending shipment to the laboratory.
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A portion of the soil from each chemical sampling interval was removed from the sampler and screened for

pH and volatile organic compound (VOC) content. For field pH screening, a 4-ounce plastic vial was filled

approximately half full with soil. The vial was then filled with deionized (DI) water, capped, and shaken. A pH

reading of the fluid in the vial was recorded using pH paper. Samples were screened for VOC content by placing

approximately 150 to 200 grams of soil in a sealed plastic bag. After approximately 10 minutes, the vapor in the

bag was aspirated into a Photovac Microtip photoionization detector. The maximum reading of each sample is

recorded on the boring logs (Appendix A).

All 47 soil samples plus 5 blind field duplicates (52 total) collected during the field effort were analyzed for

laboratory pH using EPA Method 9040. The work plan for the Phase I investigation proposed that the two samples

from each boring with the lowest field pH readings plus two duplicates (18 total) would be analyzed for total lead

using the Contract Laboratory Program (CLP) Method. However, no soil samples from boring B-IMF-08 were

submitted for the analysis of total lead because all field pH readings for boring B-IMF-08 were above a pH of 7.0.

Two soft samples were selected for lead analysis from each of the other seven borings where field pH readings

registered below 7.0. Upon the receipt of the total lead results, the seven soil samples with the highest total lead

concentration were selected for analysis of soluble lead using the California Waste Extraction Test (WET) method.

The three soil samples highest in total lead were also analyzed for leachable lead using the EPA Toxicity

Characteristic Leaching Procedure (TCLP) method.

The three soil samples with the highest field-screened VOC concentrations were submitted for analysis of

leachable VOCs by the TCLP method. On the basis of visual contamination (such as the presence of oily liquids in

soil), three samples were selected for analysis of leachable base neutral/acid extractable organic compounds (BNA) by

the TCLP method, and seven samples (six plus one duplicate) were selected for analysis of total recoverable

petroleum hydrocarbons (TRPH) using U.S. Environmental Protection Agency (EPA) Method 418.1. The visual

contamination criterion was also used to select two samples plus one duplicate for analysis of ignitability by EPA

Method 1010.

A total of four soil samples from the eight soil borings were collected for geotechnical analysis.

Gcotechnical samples were collected by lining the split-spoon sampler with three 6-inch long brass sleeves. The

collected samples were analyzed for moisture content (American Society of Testing and Materials [ASTM] D2937),

dry density (ASTM D2937), and grain size (ASTM D422-63).

3.1.2 Soil Boring Backfilling

At the completion of drilling, the borings were backfilled with a cement grout containing approximately 5

percent powdered bentonite. Using a tremie pipe, the borings were backfilled from the bottom to the ground surface,



and a stainless steel bolt engraved with the boring identification was placed at the surface in the center of the grouted

boring. Soil cuttings generated from the drilling activities were drummed and transferred to the temporary storage

area near the landfills at NAS Alameda.

3.1.3 Monitoring Well Construction

At the completion of drilling, field log notes and field pH readings were reviewed to determine the

appropriate placement of the monitoring well. Based on the field notes, the location of the monitoring well, M-

IMF-01, was selected approximately 7.5 feet northwest of boring B-IMF-04. The monitoring well location was

selected in close proximity to boring B-IMF-04 due to the low field pH readings recorded in that boring (field pH

measurements of 1 and 3 at 4.6 feet and 8 feet, respectively). The monitoring well boring was drilled using 8-inch

outside diameter hollow stem augers to a total depth of 14 feet. This depth was approximately 9 feet below

groundwater, which was first encountered at 5 feet below ground surface. No soil samples were collected during the

drilling of the monitoring well boring.

The monitoring well was constructed through the hollow stem augers. Well casing consisting of 2-inch

diameter polyvinyl chloride (PVC) blank and 10 feet of well screen with 0.01-inch slots was placed in the augers. A

f'dter pack consisting of Monterey #2/16 sand was poured around the well screen as the augers were incrementally

removed from the borehole. The filter pack extends from the bottom of the borehole to 1 foot above the top of the

screened interval. A 2-foot thick annular seal composed of 0.25-inch bentonite pellets was installed above the filter

pack. Tap water was added to the borehole and the bentonite was allowed to hydrate for approximately 0.5 hours

prior to completing the well. The remaining annular space was backfilled with cement grout containing

approximately 5 percent powdered bentonite. A well construction diagram is included in Appendix A.

A 6-inch by 3-feet long protective steel casing was installed around the upper portion of the well casing.

The well was completed at the surface with an expandable, locking well cap and a flush-mounted, traffic-rated Christy

box. The surface completion is water-tight to prevent inf'dtration by precipitation and surface runoff.

3.1.4 Monitoring Well Development and Sampling

Well development was first attempted on July 26, 1991. A clear bailer was lowered to just below the water

surface to check for the presence of floating product. Approximately 0.7 feet of black oily product was present in the

well, which was removed using bailing techniques. Following product removal, the well was bailed dry, and

groundwater removed from the well was relatively clear.



On August 9, 1991, a groundwater sample was collected from the well. A check for floating product

identified that approximately 0.5 feet of product was present, which was bailed from the well prior to sampling.

Samples for the analysis of general minerals (California Code of Regulations [CCR] Title 22 methods) and TRPH

(EPA Method 418.1) were collected with a clean, disposable bailer and placed in laboratory-prepared containers. The

containers were stored on ice and immediately shipped to the laboratory. On August 14, 1991, an additional

groundwater sample was collected from the well for the analysis of dissolved metals (EPA Method 6010) and

mercury (EPA Method 7470).

3.1.5 Soil Boring and Monitoring Well Location Surveys

Soil boring and the monitoring well locations were surveyed by Nolte Associates, California State License

No. 6216, of Walnut Creek, California. All locations were surveyed vertically relative to United States Coast and

Geodetic Survey mean low water and horizontally relative to the California Coordinate System, Zone 3, NAD 27.

Survey _ta are summarized in Table 3-1.

3.2 PHASE I INVESTIGATION RESULTS

As discussed in Section 3.1, eight borings were drilled and soil samples were submitted for analysis of pH;

total, soluble, and leachable lead; TRPH; leachable VOCs and BNAs; ignitability; and geotechnical parameters

including moisture content, dry density, and grain size. One monitoring well was installed, and a groundwater

sample collected from the monitoring well was analyzed for TRPH, dissolved metals, and mercury. Copies of the

boring logs and the well construction diagram are included as Appendix A. Chemical analytical reports and

geotechnical laboratory reports are included as Appendices B and C, respectively. Findings and analytical results are

discussed below.

3.2.1 Site Geology

Near-surface geologic information was collected in the Phase I investigation as part of the continuous soil

sampling performed during the drilling of soil borings. The boring logs developed during the drilfing activities were

reviewed to assess site-specific lithology at the IMF site. The IMF site is underlain by fill material dredged from the

San Francisco Bay and/or Oakland Inner Harbor. The fill material in the IMF site area is a minimum of 10 feet

thick (the total depth investigated) and consists of clay, clayey to silty sand, and fine- to medium-grained sand. Grain

size analyses performed on four soil samples confirmed the field classification of soils (Table 3-2). Shell fragments,

wood, petroleum coke, tar-like material, and paper were present in soil core samples. Black, oily soils were present

in all but two of the eight borings (B-IMF-05 and B-IMF-08).

6



TABLE 3-1

SUMMARY OF SURVEY DATA
PHASE I INVESTIGATION

Point I.D. Elevation Northing Easting
(ft. above MSL)

M-IMF-01 12.69 469394.00783 1481964.49210

B-IMF-01 14.01 469364.85453 1481968.94545

B-IMF-02 13.07 169388.82881 1481969.73140

B-IMF-03 12.81 469411.73021 1482022.43726

B-IMF-04 12.73 469413.11216 1481998.03692

B-IMF-05 13.17 469415.86331 1481945.45461

B-IMF-06 13.21 469416.65136 1481920.97754

B-IMF-07 13.01 469439.63441 1481973.59581

B-IMF-08 13.07 469464.29356 1481975.80805

Notes:

Elevation for point M-IMF-01 is top of casing.

Northing and easting data relative to California Coordinate System,
Zone 3, NAD 27.



TABLE 3-2

GEOTECHNICAL ANALYTICAL RESULTS
PHASE I INVESTIGATION

Sample I.D. Percent Dry Density USCS Description
Moisture (pcf) Classification

B-IMF-O1-06 28.4 86.66 SC Clayeyfine sand

B-IMF-02-04 13.4 102.16 SC Clayey fine sand

B-IMF-05-05 10.8 95.27 SP Finesand

B-IMF-08-08 42.1 77.53 CL Silty clay

Notes:

pcf - Pounds per cubic foot
USCS - United Soil Classification System



3.2.2 Soil Results

The black, oily soil encountered in six of the soil borings appears to be similar to the material described in

HLA's 1989 report. The black material was present in the HLA boring B-7 in the interval which contained the pH

of 1.6 and lead concentration of 13,000 ppm. Because the oily soils in the HLA investigation appeared to be related

to the presence of low pH and high lead levels, oily soil was screened using field pH measurements wherever it was

encountered during the Phase I investigation. In three boreholes, B-IMF-01 at 8.5 feet, B-IMF-04 at 4.5 feet, and B-

IMF-06 from 4 to 10 feet, field pH screening indicated the oily soils had a lower pH than soils in the same boring

that were not oily. However, oily soils did not consistently have lower pH values than soils that did not contain oil.

In addition, laboratory-measured pH values were not consistently lower for samples collected from oily intervals.

The field pH readings may have been affected by the presence of hydrogen sulfide in the soil, or the pH paper used for

the field pH readings may not be accurate if used to measure aqueous solutions with low ionic strengths.

Field and laboratory pH results for the Phase I investigation are summarized in Table 3-3. A total of 52

samples were submitted to the laboratory to be analyzed for pH, and seven of the 52 samples had pH values below

7.0. The lowest pH value measured in the laboratory (pH of 4 units) was in boring B-IMF-01 ata depth of 8 feet.

This sample was collected from an interval containing black oily soil. The remaining samples with laboratory-

measured pH values below 7.0 were collected from intervals in which no black oily material was visible. As

indicated in Table 3-3, there does not appear to be a consistent correlation between depth and pH values.

Additionally, field and laboratory pH values were not mutually consistent in the soil samples.

A total of 18 soil samples were analyzed for total lead during the Phase I investigation. As shown in Table

3-4, total lead concentrations ranged from 3.3 to 602 milligrams per kilogram (mg/kg), well below the state total

threshold limit concentration (T17__) of 1,000 mg/kg. However, four soil samples (B-IMF-01 at 8 feet, B-IMF-04

at 8 feet, B-IMF-06 at 4 feet, and B-IMF-07 at 10 feet) contained lead in excess of ten times the state soluble

threshold limit concentration (STLC) of 5 milligrams per liter (mg/L). WET analyses were performed on these

samples as well as on three other samples with lead levels approaching ten times the STLC, including B-IMF-01 at

2 feet, the duplicate sample for B-IMF-06 at 4 feet, and B-IMF-07 at 8 feet. As discussed previously in Section

3.1.1, TCLP analyses for lead were proposed for the three samples with the highest total lead levels. Samples B-

IMF-01 at 8 feet, B-IMF-04 at 8 feet, and B-IMF-06 at 4 feet were submitted for the TCLP lead analysis.

No samples analyzed using the WET method yielded soluble lead concentrations in excess of the STLC of 5

mg/L. No samples analyzed using TCLP method for lead yielded leachable lead concentrations in excess of the 5

mg/L TCLP action level for lead.

7



TABLE3-3

SOIL ANALYTICAL RESULTS - pH
PHASE I INVESTIGATION

Sample Depth (feet)
Sample I.D. 0 2 4 6 8 10

B-IMF-01 - Lab 9 6 7.8 8.2 4 6.8
B-IMF-01-Field 7 5 7 7 4 6.5

B-IMF-02-Lab 8.4 9 7.4 7.4 7.6 NS
B-IMF-02-Field 7 8 7 5 5 7

B-IMF-03- Lab 7.6 8.4 8.4 7.8 5.2 10
B-IMF-03-Field 7 6 5 5 4 4

B-IMF-04- Lab 8.9 6.8 8.2 8.1(8.9) 8.2 7.2
B-IMF-04-Field 11 8 7 6 3 6

B-IMF-05- Lab 9 9.1 7.5 9.2(8.1) 8.5 8.4
B-IMF-05-Field 7 7 7 1 8 7

B-IMF-06- Lab 5.4 10.1 9 (8.6) 9.2 8.3 7
B-IMF-06-Field 11 7 1 5 5 4

B-IMF-07- Lab 6.3 9.1 9.4 9.4 7.2 6.2
B-IMF-07-Field 7 7 7 6 5 4

B-IMF-08- Lab 9.1 9.4 9.4 8.2(9.4) 8.7 7.5(7.3)
B-IMF-08-Field 7 7 7 7 7 7

Notes:

NS = Not submitted to laboratory
Duplicate results in parentheses.
Laboratory pH measurements analyzed by EPA Method 9040



TABLE 3-4

SOIL ANALYTICAL RESULTS - LEAD
PHASE I INVESTIGATION

pH Total Lead Soluble Lead Leachable Lead
Sample I.D. (EPA Method 9040) (CLP Method) (WET Method) (TCLP Method)

(units) (mg/kg) (rag/L) (rag/L)

B-IMF-01-02 6 48.1 0.238 NA
B-IMF-01-08 4 148 3.830 2.240
B-IMF-01-10 6.8 21.4 NA NA

B-IMF-02-06 7.4 27.2 NA NA
B-IMF-02-08 7.6 3.3 NA NA

B-IMF-03-04 8.4 15.8 NA NA
B-IMF-03-08 5.2 9.67 NA NA
B-IMF-03-10 10 3.69 NA NA

B-IMF-04-06 8.1 9.95 NA NA
B-IMF-04-06(DUP) 8.9 6.1 NA NA

B-IMF-04-08 8.2 63.5 0.258 0.359

B-IMF-05-00 9 13.7 NA NA
B-IMF-05-06 9.2 5.02 NA NA

B-IMF-06-04 9 602 3.620 2.060
B-IMF-06-04(DUP) 8.6 41.3 1.540 NA

B-IMF-06-10 7 3.85 NA NA

B-IMF-07-08 7.2 30.4 0.916 NA
B-IMF-07-10 6.2 52.3 0.717 NA

Notes:
WET - Waste Extraction Test

TCLP - Toxicity Characteristic Leaching Procedure
mg/kg - Milligrams per kilogram
mg/L - Milligrams per liter
Soluble and leachable lead results reported from laboratory in micrograms per liter _g/L).
NA - Not analyzed



As described in Section 3.1.1, soil samples were selected for the analysis of leachable VOCs on the basis of

the screening techniques used in the field. The three samples submitted for analysis included the 8-foot sample from

B-IMF-01, the 10-foot sample from B-IMF-06, and the 10-foot sample from B-IMF-07. The results from the TCLP

method of analysis for VOCs indicated that the sample from B-IMF-01 at 8 feet contained 2.9 micrograms per liter

_g/L) of leachable benzene. No other leachable VOCs were identified. A summary of the results is presented in

Table 3-5.

Visual identification of oil-stained soil was the criterion used to select samples for the analysis of BNAs,

TRPH, and ignitability. The three samples selected for BNA analysis using the TCLP method did not contain levels

of leachable BNAs above the laboratory reporting limits. The five samples and one duplicate sample analyzed for

TRPH all contained levels above the laboratory reporting limit, with concentrations ranging from 37.8 to 71,200

mg/kg. These samples were collected from intervals with the most obvious indications of contamination to provide

indications of "worst case" hydrocarbon contamination. Analytical results on the ignitability of three samples (two

samples and one duplicate) indicated that the samples were not ignitable below 60 degrees Centigrade. Table 3-5

summarizes the analytical results for BNAs, TRPH, and ignitability.

3.2.3 Groundwater Results

Groundwater analytical results are summarized in Table 3-6. General mineral results indicate the

groundwater is brackish. Due to matrix interferences, no results for methylene blue active substances were provided

by the laboratory. TRPH was detected at a coucentmtion of 350 mg/L in the groundwater sample, but lead was not

detected above the laboratory reporting limit. Antimony, nickel, and vanadium were detected at concentrations in

excess of their respective EPA maximum contaminant levels (MCL). No information on the background

concentrations of the detected constituents in groundwater is available, and it is not known whether they are related to

the hydrocarbons present at the site.

3.3 PHASE II INVESTIGATION METHODS

Due to discrepancies between field pH screening results and laboratory results for two samples collected in

the Phase I investigation, the DTSC requested that additional pH sampling be performed. The DTSC expressed a

concern that the low pH values measured in the field (using pH paper) at boring B-IMF-06 at 4 feet were accurate,

and that the pH of the sample had changed during shipment to the laboratory. To evaluate the consistency in field

and laboratory pH measurements, a Phase II field investigation was designed to perform a pH study. The study

consisted of the collection of selected surface soil samples using a stainless steel sampling spoon. Samples were



TABLE 3-5

SOIL ANALYTICAL RESULTS - ORGANIC COMPOUNDS AND IGNITABILITY
PHASE I INVESTIGATION

Sample I.D. B-IMF-01 B-IMF-02 B-IMF-03 B.IMF-04 B-IMF-04 B-IMF-05 B.IMF-06 B-IMF-06 B-IMF-06 B.IMF-07
Depth(feet) 8 4 4 6 6(DUP) 0 4 4(DUP) 10 10

TRPH (mg/kg-dry) 19,700 34,100 1,470 38 4,230 71,200 2,820
EPA Method 418.1

VOCs (lag/L)
TCLP Method

Benzene 2.9 - < 1.0 < 1.0
Carbon Tetrachloride <2.6 - - <2.6 <2.6
Chlorobenzene < 1.4 - - < 1.4 < 1.4
Chloroform <2.5 - - <2.5 <2.5
1,2-Dichloroethane <2.5 - - <2.5 <2.5
1,1-Dichloroethylene <3.2 - - <3.2 <3.2
Methyl Ethyl Ketone < 10.0 - - - < 10.0 < 10.0
Tetrachloroethene < 1.9 - < 1.9 <1.9
Trichloroethene <3.0 .... <3.0 <3.0

VinylChloride <4.6 - - - <4.6 <4.6

BNAs (_g/L)
TCLP Method

2-Methyl Phenol <20.0 <20.0 - <20.0 -
3-MethylPhenol <20 <20 - <20 -
4-Methylphenol <20.0 <20.0 - <20.0 -
1,4-Dichlorobenzene <10.0 <10.0 - <10.0 -
2,4-Dinitrotoluene <20 <20 - <20 -
Hexachlorobenzene <20 <20 - <20 -
Hexachlorobutadiene <20 <20 - <20 -
Hexachloroethane <15 <15 <15 -
Nitrobenzene <10.0 <10.0 - <10.0 -

Pentachlorophenol <100 <100 <100 - -
Pyridine <15 <15 <15 -
2,4,5-Trichlorophenol <30 <30 - <30 -
2,4,6-Trichlorophenol <45 <45 - <45 -

Ignitability NI NI - - NI
EPA Method 1010

Notes:
.... = Not analyzed
NI = Not ignitable below 60 degrees Centigrade



TABLE 3-6

GROUNDWATER SAMPLE ANALYTICAL RESULTS
PHASE I INVESTIGATION

Parameter Concentration

TRPH (mg/L) 350
EPA Method 418.1

General Minerals (mg/L)
CCR Title 22 Methods

Alkalinity, Total 4,370
Alkalinity, Phenolphthalein <5.0
Alkalinity,Bicarbonate 4,370
Alkalinity, Carbonate <5.0
Alkalinity, Hydroxide <5.0
Chloride 5,188
Sulfate 1,439
TotalDissolvedSolids 13,700
Hardness,Calculated 1,940
MBAS NR

Metals (gg/L)
(EPA Methods 6010, 7470)

Aluminum 44

Antimony 30
Arsenic 9
Barium 22
Beryllium <1.3
Cadmium <3.0
Calcium 246,000
Chromium <5.7
Cobalt <6.1
Copper <2.1
Iron 2,860
Lead <2.0

Magnesium 322,000
Manganese 2,170
Mercury <0.2
Nickel 34
Potassium 115,000
Selenium <2.1
Silver <4.9
Sodium 3,060,000
Thallium <2.7
Vanadium 33
Zinc 4

Notes:
TRPH - Total Recoverable Petroleum Hydrocarbons
EPA - Environmental Protection Agency
CCR - California Code of Regulations
MBAS - Methylene Blue Activated Substances
NR - Not reported
mg/L - Milligrams per liter
Ixg/L - Micrograms per liter



collected from the surface area immediately adjacent to each of the eight boring locations shown on Figure 3-1

(Borings B-IMF-01 through B-IMF-08). Two 500-milliliter (mL) laboratory-supplied jars were filled at each

location.

In addition to the surface soil sampling, subsurface soil samples were collected from a depth of

approximately 4 feet below ground surface (bgs) in locations immediately adjacent to borings B-IMF-04, B-IMF-06,

and HLA's boring B-7. A hand auger was used to drill and collect the subsurface soil samples. Upon reaching the

sampling depth, the hand auger was removed and the auger bit, barrel, and rods were decontaminated. The auger was

then reinserted into the borehole, and the next 6 to 12 inches of soil was collected in the auger barrel. After removal

from the borehole, the soil was placed in two 500-mL glass jars. The shallow hand auger borings were backfilled

with cuttings.

One of the jars from each surface and subsurface sampling location was submitted to the laboratory for the

analysis ofpH by EPA Method 9040. Soil samples from the remaining jars were screened for field pH using four

procedures, each of which is described below.

1. pH paper with DI water - Field pH was fast measured using methods identical to those

used in the Phase I investigation. A 4-ounce plastic vial was filled approximately half-full with

soft, f'dled with DI water, and then capped and shaken. A pH of the fluid in the vial was then

recorded. The pH strip was allowed to remain in the fluid for approximately 20 minutes, and pH

readings were recorded at 5 minute intervals over the 20-minute period.

2. pH paper with Calcium Chloride (CaCI2) - Soils were also screened with pH paper

using a mixture of soil and 0.01 molar (M) calcium chloride solution. In this procedure,

approximately 20 grams of soil were mixed with 20 mL of O.01M CaCI2 solution. The

solution was stirred, and allowed to stand for 1 hour. This allowed the suspended fine material to

settle out of suspension. After 1 hour, the pH of the solution was measured using pH paper.

The pH paper was allowed to remain in the solution for approximately 20 minutes prior to

recording the pH measurement.

3. pH meter with Dl water - Soils were screened using procedures outlined in the EPA's

Method 9045 for both calcareous and non-calcareous soils. In the procedure for non-calcareous

soils, 20 grams of soil were mixed with 20 mL of deionized water. The solution was stirred

frequently for approximately 30 minutes. The solution was then allowed to sit for approximately

45 minutes to allow most of the fine material to settle out of suspension. The pH of the

supernatant was then measured using a calibrated pH probe.
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4. pH meter with CaCi 2 , In the procedure for calcareous soils, approximately 10 grams

of soil were mixed with 20 mL of 0.01M CaCI2 solution. The solution was stirred frequently

for approximately 30 minutes and then allowed to stand for approximately 45 minutes. This

allowed any fine material to settle out of suspension. The pH of the supernatant was then

measured using a cafitxa_ pH probe.

All results were recorded in a field notebook. The remaining portions of the soil samples were archived for

potential later use.

3.4 PHASE II INVESTIGATION RESULTS

The analytical results from the Phase II pH sampling study are presented in Table 3-7. Measurements using

the 0.01M CaCl2/soil mixture were generally slightly lower than those using the DI water/soil mixture. The

differences in ionic slrength of the CaCI 2 solution and the DI water could account for the variation in pH

measurements, The sampling and analysis of subsurface soil at 4 feet bgs immediately adjacent to HLA's boring B-7

was performed to confirm the soil pH reported by HLA at 4.5 feet bgs (1.6 pH units; HLA, 1989). As shown in

Table 3-7, the confirmation sample B7-04 confirmed the low pH level, as the pH results from the field screening

methods and laboratory analysis indicated a pH of approximately 1 unit.

With the exception of the 4-foot sample from B-IMF-06, the field and laboratory pH measurements were

generally consistent Field measurements of the 4-foot sample from B-IMF-06 detected a pH between 4 and 5, but

the laboratory pH measurements for this sample and a blind duplicate of this sample were 0.9 and 2.2. In the Phase

I investigation, soils from this interval had a field pH of 1 and a laboratory pH of 9 and 8.6 (Table 3-3). The

differences in pH may be related to the presence of a black petroleum coke-like material with a plastic texture.

Fragments of this material were occasionally present in samples from the 4- to 10-foot interval, and was observed in

the B-IMF-06-04 sample. A fragment of this material was placed on a piece of wet pH paper and an acid reaction

was observed emanating from the area where the material contacted the paper. Thus, the sporadic occurrence of low

pH within a single sampling interval may be related to this material being in the portion of the sample analyzed.

During the Phase I investigation, the coke-like material did not appear to be widespread in the area investigated.

3.5 PHASE III INVESTIGATION METHODS

The Phase I and Phase II investigations did not fully characterize the extent of the low pH levels in the

vicinity of HLA boring B-7 at a scale of less than a 25-foot grid. Following the conclusion of the Phase II

investigation, the DTSC requested by letter (DTSC, 6 March 1992) that additional soil and groundwater sampling be

10



TABLE 3-7

SOIL ANALYTICAL RESULTS - pH
PHASE II INVESTIGATION

Field Measurements

Sample I.D. pH Paper/ pH Probe/ pH Paper/ pH Probe/ Laboratory pH
DI Water DI Water Calcium Chloride Calcium Chloride (EPA Method 9040)

Solution Solution

B-IMF-01-00 8 8.00 7 7.41 8.7

B-IMF-01-00 7 7.70 7.5 7.38 7.9

B-IMF-01-00(DUP) 7 7.89 7 7.48 7.5

B-IMF-02-00 9 7.43 6 6.69 7.6

B-IMF-02-00(DUP) 9 8.81 7 7.4 8.5

B-IMF-03-00 7 6.95 6 6.44 8.4

B-IMF-04-00 7 7.15 7 6.09 8.1

B-IMF-04-04 7 8.13 7.5 7.33 7.9

B-IMF-05-00 9 7.69 7 7.00 8.3

B-IMF-06-00 8 8.24 6.5 7.28 8.1

B-IMF-06-00 4 5.25 5 4.61 0.9

B-IMF-06-00(DUP) 4 5.00 4 4.61 2.2

B-IMF-07-00 9 7.95 7.5 7.18 7.9

B-IMF-08-00 8 8.37 7 7.33 8.0

B-IMF-08-00(DUP) 7 8.26 7 7.47 8.6

B7-04 1 0.89 0 0.86 0.7

B7-00(DUP) 0.5 0.82 0.5 0.92 0.9

Notes:
DI - Deionized

Calcium chloride solution - 0.01 Molar calcium chloride solution provided by ESE Analytical Laboratory
EPA - Environmental Protection Agency
(DUP) - Duplicate sample



performed at the IMF site at NAS Alameda. Specifically, further investigation in the vicinity of HLA boring B-7

was requested. JMM prepared a description of the proposed Phase III investigation in response to the DTSC letter

and was authorized by WESTDIV to perform the additional sampling. The additional sampling activities focused on

the immediate area surrounding boring B-7. Soil and groundwater quality within 10 feet of boring B-7 was

characterized to determine whether potential impacts of low pH and high lead values in the immediate vicinity of

boring B-7 were not identified by the Phase I and Phase II investigations. The Phase III investigation also included

the evaluation of areal groundwater gradient and flow direction. Specific approaches to the Phase III investigation are

described in the following sections.

3.5.1 Areal Groundwater Gradient Evaluation

The first task of the Phase III investigation was to determine the gradient and flow direction at the IMF site.

Five existing monitoring wells were selected for inclusion in the evaluation, including M-IMF-01 (installed during

the Phase I investigation), three wells installed by Canonie (MWOR-1, MWOR-2, and MWOR-3), and one well

installed by HLA (MW-1). The locations of these wells are presented in Figure 3-2. A vertical survey was first

performed to ensure the five wells were surveyed on the same grid. A check was made to determine the presence of "

floating product prior to collecting the water level measurements; approximately 5 feet of floating product were

detected in M-IMF-01. Efforts to remove the floating product by bailing were unsuccessful; M-IMF-01 quickly

recharged with additional product. Since the water level measurements on M-IMF-01 were not accurate with the

product present, this well was not included in the groundwater gradient and flow direction evaluation. In addition, the

water level in HLA's well MW- 1 appeared anomalously high, perhaps due to utilities in the vicinity. This well was

also excluded and groundwater gradient and flow direction at the IMF site was evaluated based on the three

monitoring wells installed by Canonie.

3.5.2 Soil Investigation

Three soil borings, B-IMF-09, B-IMF-10, and B-IMF-11, were drilled in the vicinity of boring B-7 in the

Phase III investigation. Soil boring B-IMF-10 was located to the east of boring B-7 in the upgradient position,

while borings B-IMF-09 and B-IMF-I1 were located on north and south of boring B-7, respectively. As shown on

Figure 3-3, the borings were located equidistant from boring B-7 at a distance of approximately 6 feet. These

locations were selected to provide dam on soil pH and lead concentrations in close proximity to boring B-7. Soil

samples were collected at the surface, 0.5 feet, 1 foot, and at additional 1-foot intervals until the groundwater table

was reached. All soil samples collected from the soil borings were analyzed in the laboratory for pH (EPA Method

9040) and total lead (CLP Method). The sampling frequency was selected to provide sufficient analytical data over

the interval above the groundwater table.
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A groundwater sample was collected using a Hydropunch sampling device in borings B-IMF-09 and B-IMF-

10 at depths of 5.5 and 8 feet, respectively. A Hydropunch sampling attempt was made in boring B-IMF-11, but

there was no sample leW.overy due to the presence of viscous hydrocarbon material. The Hydropunch was advanced

approximately 2 feet ahead of the hollow stem augers and allowed to fill with groundwater. A groundwater sample

was then collected with a stainless steel bailer that was lowered into the Hydropunch sampler. Field and laboratory

analyses performed on the Hydropunch samples are described in Section 3.5.3.

3.5.3 Groundwater Investigation

During the Phase III investigation, monitoring well M-IMF-02 was installed directly downgradient (west) of

and 5 feet from boring B-7 (Figure 3-3). The location of the new monitoring well was selected based on the survey

and water level measurement activities performed during the field effort and is shown on Figure 3-3. During drilling,

soil samples were collected from depths consistent with the soil sampling described in Section 3.5.2. Drilling

continued to a total depth of approximately 14 feet, and the monitoring well was installed. Construction methods

for the monitoring well were consistent with the specifications previously described in Section 3.1.3.

Well development and sampling procedures for monitoring well M-IMF-02 were performed according to the

specifications described in Section 3.1.4. In addition to the groundwater sample collected from M-IMF-02, a

groundwater sample was collected from monitoring well M-IMF-01, which was installed during the Phase I

investigation. The groundwater samples from the two monitoring wells and the Hydropunch samples collected from

two of the three soil borings were analyzed in the field for pH, specific conductivity, and temperature. The samples

were f'dtered through a 0.45 micron filter and submitted to the laboratory for the analysis of dissolved lead (CLP

Method).

3.6 PHASE III INVESTIGATION RESULTS

Section 3.5 described the field activities associated with the Phase III investigation at the IMF site.

Following the assessment of the groundwater gradient and flow direction, three soil borings were drilled and soil

samples were submitted for analysis of moisture content, pH, and total lead. Soil samples were also submitted in

conjunction with the drilling of one monitoring well. Four groundwater samples were collected from selected

monitoring wells and soil borings and analyzed in the laboratory for dissolved lead. Copies of the boring logs and

the well construction diagram are included as Appendix D. Chemical analytical reports are included as Appendix E.

Findings and analytical results are discussed in the following sections.
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3.6.1 Areal Groundwater Gradient Evaluation

The vertical survey was performed by Nolte and Associates for the five monitoring wells in the IMF site

area. Top of casing elevations were measured on each of the wells, and the surveying results are presented in Table

3-8. Water levels were measured in four of the five wells, including MWOR- 1, MWOR-2, MWOR-3, and MW-1.

As mentioned in Section 3.5.1, the presence of floating product in monitoring well M-IMF-01 prevented its use in

the areal groundwater gradient evaluation. Based on the water level measurements, the water depths range from 8.39

to 10.21 feet above mean sea level and are presented in Table 3-8.

The groundwater level data compiled during the Phase III investigation indicates a groundwater flow

direction to the west in the vicinity of the IMF site. Figure 3-4 presents a water level contour map for the IMF site

based on the information collected during the Phase III investigation.

3.6.2 Soil Results

The near-surface soils found in the vicinity of HLA boring B-7 are consistent with the findings of the Phase

I investigation. Materials found in monitoring well M-IMF-02 and soil borings B-IMF-09, B-IMF-10, and B-IMF-

11 generally consist of clay, clayey to silty sand, and f'me- to medium-grained sand. Shell and wood fragments, tar-

or coal-like materials, and vitrified petroleum fragments were present in a number of soil core samples. Oil-soaked

sands and a hydrocarbon odor were also frequently encountered. Boring logs are presented in Appendix D.

The black, tar-like materials, similar to that found during the Phase I investigation and previous studies,

were first encountered at a depth of 1.4 to 1.5 feet in the three soil borings and at approximately 4 feet in the

monitoring well boring. The presence of oily or oil-soaked sands was noted in all three soil borings but was absent

in the monitoring well boring. Monitoring well boring M-IMF-02 did not encounter the vitrified, tar-like materials

over as large an interval as the soil boring locations, as the boring log for M-IMF-02 shows the material was only

identified from approximately 4 to 5.8 feel Tar-like or oily materials were identified in the three soil borings over

intervals of 4.1 feet (B-IMF-09), 5.5 feet (B-IMF-10), and 6.5 feet (B-IMF-11).

Laboratory results for the Phase III investigation of soils are summarized in Table 3-9. A total of 22 soil

samples (including two blind field duplicate samples) were submitted to the laboratory for the analysis of pH and

total lead. Thirteen of the 22 samples had pH values below 7.0, and the lowest pH value (1.2) was measured in the

2-foot sample from B-IMF-11. A duplicate sample from this depth also registered a pH of 1.2. Nine of the 13

samples with pH values below 7.0 were collected at depths where black, tar-like, or oily materials were identified.

The remaining four of the 13 samples had pH values ranging from 6.4 to 6.8 and were from samples collected near
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TABLE 3-8

LOCATION SURVEY AND WATER LEVEL DATA

PHASE HI INVESTIGATION

Top of Casing Water
Well Elevation Depth

Number (Feet above MSL) (Feet above MSL)

MWOR-1 12.55 9.21

MWOR-2 12.30 8.39

MWOR-3 13.12 10.21

MW-1 14.09 9.96

M-IMF-01 12.69 NA

Notes:
MSL - Mean sea level

NA - Not applicable due to presence of floating product



TABLE 3-9

SOIL ANALYTICAL RESULTS

PHASE m INVESTIGATION

Percent pH TotalLead
Moisture (EPA Method 9040) (CLP Method)

Sample I.D. (ASTM D2216) (units) (mg/kg)

M-IMF-02-00 0.4 8.1 6.30
M-IMF-02-0.5 3.7 8.8 4.70
M-IMF-02-01 6.7 7.9 4.62
M-IMF-02-02 10.2 7.3 113

B-IMF-09-00 0.9 6.8 9.15
B-IMF-09-0.5 8.1 8.0 12.6
B-IMF-09-01 19.5 1.7 368
B-IMF-09-02 12.6 2.7 60.9

B-IMF-10-00 0.4 6.4 6.40
B-IMF-10-0.5 6.2 6.5 73.7
B-IMF-10-01 11.3 6.8 28.5
B-IMF-10-02 12.5 7.8 3.34
B-IMF-10-03 23.6 1.9 1980

B-IMF-10-03(DUP) 14.9 3.2 115

B-IMF-11-00 0.6 7.7 13.6
B-IMF-11-0.5 4.9 7.4 13.4
B-IMF-11-01 8.7 7.0 19.4
B-IMF-11-02 13.3 4.4 22.7
B-IMF-11-03 12.1 1.2 139

B-IMF-11-03(DUP) 13.8 1.2 314
B-IMF-11-04 17.9 1.9 568
B-IMF- 11-5.5 17.7 3.8 4.15

Notes:

ASTM - American Society of Testing and Materials
EPA - Environmental Protection Agency
CLP - Contract Laboratory Program
mg/kg - Milligrams per kilogram
(DUP) - Duplicate sample
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the surface in B-IMF-10 or at the surface in B-IMF-09. In general, the low pH values can be correlated with the

black, tar-like, or oily materials encountered in the soil borings.

As shown in Table 3-9, total lead concentrations ranged from 3.34 to 1,980 mg/kg in the 22 soil samples

submitted for laboratory analysis in the Phase III investigation. The maximum concentration of 1,980 mg/kg was

reported in the 3-foot sample from B-IMF-03; however, a duplicate sample collected at that depth contained only 115

mg/kg. A direct relationship between lead concentration and pH is not apparent; in general, however, the higher lead

levels do correspond with lower pH values and the presence of tar-like or oily materials.

3.6.3 Groundwater Results

Groundwater samples were collected from monitoring wells M-IMF-01 and M-IMF-02, and Hydropunch

samples were collected from soil borings B-IMF-09 and B-IMF-10 during the Phase III investigation. Measurements

of pH, specific conductivity, and temperature were collected in the the field, and the samples were then submitted to

the laboratory for the analysis of dissolved lead. The analytical results from the field and laboratory analyses are

presented in Table 3-10.

The four pH measurements recorded in the field ranged from 0.92 to 6.66 pH units, with the lowest pH

value recorded in the Hydropunch sample from B-IMF-09. Specific conductivity values ranged from a low of 2,000

micromhos per centimeter 0amhos/cm) in the Hydropunch sample from B-IMF-10 to a high of 22,000 lamhos/cm in

the Hydropunch sample in B-IMF-09. Field measurements of temperature on the four groundwater samples ranged

from 18.4 to 20.4 degrees Centigrade. The dissolved lead analyses performed in the laboratory detected lead above the

laboratory reporting limit in all four samples, and the concentrations varied from 1.5 I.tg/L in the groundwater

sample from monitoring well M-IMF-01 to 1,770 _tg/L in the Hydropunch sample from boring B-IMF-09.

There appears to be a relationship between the low pH values and high lead values in the groundwater

samples collected in the Phase HI investigation. As shown in Table 3-10, the groundwater sample with the highest

pH reading (M-IMF-01) had the lowest lead concentration, and the sample with the lowest pH reading had the highest

lead concenlration (B-IMF-09). The pH values recorded in the groundwater samples from monitoring well M-IMF-

02 and boring B-IMF-10 were also low at 2.99 and 2.80 units, respectively. Dissolved lead concentrations in the

two samples were quite similar, at 92.2 I.tg/L (M-IMF-02) and 76.5 _tg/L (B-IMF-10).

4.0 CONCLUSIONS AND RECOMMENDATIONS

Soils with low pH values were encountered in only 3 of 64 soil samples analyzed over a large grid during

the Phase I and Phase II investigations. However, over half of the soil samples collected within 6 feet of boring B-7
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TABLE 3-10

GROUNDWATER ANALYTICAL RESULTS

PHASE HI INVESTIGATION

Field Measurements Dissolved Lead

Sample I.D. pH Specific Conductivity Temperature (CLP Method)
0Jmhos/cm) (Degrees C) (tJg/L)

M-IMF-01 6.66 11,000 18.4 1.5

M-IMF-02 2.99 3,000 18.9 92.2

B-IMF-09 0.92 22,000 19.8 1,770

B-IMF-10 2.80 2,000 20.4 76.5

Notes:

lamhos/cm - Micromhos per centimeter
Degrees C - Degrees Centigrade
CLP - Contract Laboratory Program
_tg/L -,Micrograms per liter



in the Phase III investigation had low pH values. The low pH measurements appear to be associated with soils

containing a fragmented, black, tar-like or oily material that contains some acidic component. The plastic nature of

the material and the higher pH values of other soils in the area indicate that the acid constituents may be isolated and

not influence regional soil or groundwater quality.

Field and laboratory pH analysis during the Phase II investigaton indicates that field pH measurements are

generally consistent with those measured in the laboratory, and it appears that the pH of soil samples does not

change significantly during shipment to the laboratory. As mentioned above, the occurrence of low pH values may

be related to the presence of a tar-like or oily material that contains acid constituents. In one instance during the

Phase II investigation, the material was observed to cause an acid reaction when placed on wet pH paper.

The highest concentration of total lead measured in the soil samples from the three-phased investigation is

1,980 mg/kg. However, the duplicate sample taken at the same sample location contained only 115 mg/kg. WET

and TCLP method analyses performed on selected soil samples during the Phase I investigation did not identify

contaminant concentrations in excess of state regulatory standards. A groundwater sample collected during the Phase

I investigation in the vicinity of areas known to contain soil with lower pH and/or higher lead concentrations did not-

contain lead above detection limits. However, three of four groundwater samples collected during the Phase III

investigation in borings or monitoring wells where tar-like or oily materials were present had low pH values and

contained elevated levels of lead.

Heavy molecular weight petroleum hydrocarbons, possibly related to past refinery operations at the site,

were present throughout the area investigated. The hydrocarbon contamination will be addressed under the remedial

investigation/feasibility study (RI/FS) program and was not an issue of concern in the removal action issued by the

DTSC. However, the low pH and high lead effects of this material in the soil and groundwater are of concern.

A review of available data on pH and lead content in soils at the IMF site indicates that continuing work

related to the removal action is warranted in the vicinity of HLA boring B-7. High lead levels were identified in soil

samples from soil borings and a monitoring well boring drilled in close proximity to boring B-7. In general, the

low pH values and elevated lead concentrations correlate with the presence of a black, tar-like material. Therefore, it

is recommended that a POAM and an EE/CA be developed as an initial step to performing a possible removal action

at the IMF site.

15
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APPENDIX A

BORING LOGS/WELL CONSTRUCTION DIAGRAM

PHASE I INVESTIGATION



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE ! JF '
365 LENNONLANE. WALNUTCREEK. CALIFORNIA. 94598 / (415} 975-3400

__;R[NG/WELL NUMBER IMF-(?L_ CLZENT PRC/US NAVY

Z:ATE STARTED 7./I9./gl COMPLETED 7."_g/W! PRO,JECT/,JMM PROJECT NO. ,'VAS ALAMEDA/27?E_ ._IL

E:_EVATION O FEET GEOLOGIST KAREN KRAMER

,_ -- . .-' ,'',,, SEOLOG[C DESCR[PT I0N COMMENTS

d i", _ =
,-7, g ,;,i

CHEM 13 ' :..:. SW gr'avelly SAND (SW), olive brown (2.5Y 4/3), field PH=11

L.:I-:., SP \ dense, dry, 10 to 15% fines fine sand, 15 to2O

/20% gravel nigh estimated K

! I 27 9.1 -SAND (SPJ, light yellowish brown (2.5Y 6/4}. field DH=9

!7 metl_um _en_,e. moist. 5 to 10% fines, fine sand,j , _ nigh estimated K
CHEMI ,20 fieldpH=7

,23 7.4
I _ I _- ! DEPTHr0 WATER=3feet

3J ra 3.5 feet-rnnta_ns coke. sand is black with

CHEM33 8 strong HEodor13 field pN=l --

10 j,.'T_., clayey SAN0 (SCEJ,dark olive (5Y 4/3), medium

dense, wet, 25 to 30% fines, fine sand, moderate

13 estimated K

92 field OH=5

CHEM;10

15

I 40 5.8 - clayey SAND (S(:],olive yellow (2.5Y 6/B), very field pH=5

44 _dense' moist. 30 to 40% fines, fine sand, low K

_I ,_ -75 feet-as above oily areas

CHEM,]0/4" 438 field OH=5

[:.,HEM40 541 @9.5 feet-as above, moist to wet field pH=4
]'0]'AL 0EPTH _J.5 feet

10-

}
i

I2- -

3PILLING METH(]D/R,:G TYPE J(/'.;E_.M(-)_..[LE E-J()DR]:LLING CONTRACTOR EXPLORATION GEOSERVZCEL?

_]LE DIAMETER _,. _G [NCHE'.T B,:T TYPE HOLLOM/ STEM AUGER

:0TAL DEPTH OF BQR[NG k_ 5 FEET aRILLER DAVE RYAN



JAME co M. MONTGOMERY

CONSULTING ENGINEERS, INC. _,,_E ' ,T ,
3L'_5 LENNON LANE, WALNUT CREEk. C_L|FI)RN[_, -,4__a , 1415] 975-3400

.ORZNG/WELL NUMBER IMF-05 C.LZENT PRC/US N,4VY

.ATE _]TARTED .7/19/91 COMPLETED 7/]9/'9J _R(],JECT/,JMM PROJECT N(]. 'VAST ALAMED,4/L'7._.,g.0?!2.

ELEVATT(]N (? FEET SEOLOGIST KAREN KRAMER
i

,,, '-" _r, GEOLOGIC0ESCR[PT[0N COMMENTS_ ,; -- _ _ _'

I r_ ---j

, i_% U'J

J i I JC"p / gravelly 5AND (SPI, olive brown (2.5Y 4/4}, dry, field pH=7
[-_ 5 to 10% fines, f:ne sand, 10 to 15% gravel,

30 , _"oder'ate field DH=5to nigh est lmated K

446 4 _-/"'1-SAND (SP), light olive brown (2.5Y 5/4}, dense, field pH=6
29 moist, trace fines, fine sand, high estimated K,

contains shell fragments and fish scales
CHEM 44

x-re. 2 feet-as above, moist and 5 to 10% fines
50 1 field pH:7

CHEM ;2532
36 5.8 field pH=7

CHEM 3;218 _ 4.r_ teet-,_>, _bnv_,. w_t

40 I DEPTH TO WATEFI:5.5 feet
I

i

L_I 17 7.4 ,- I silty SAND (SM) light otlve brown (2.5Y 5/4l
,DM ' '

dense, wet, 15 to 20% fines, f_.ne sand, high
21 estimatedK field I]H:6

23 5.8 -'_ 7 feet-gradational color change to olive (5Y

I _ C.J-i \ 4/30, dense, wet, snell fragments and rocksi 11 SC I I common fie|d pH=10

_ CHEM 5 _/ -_.,LAY"_- (ELI and clayey SAND (SC), olive (5Y

/

4/3],

" t 4 mediumstiff , moist to wet , 50 to 100%fines, field DH:8
i _ low to mo_ler.ateestimated K

-4 4 _/,_. CL _ 9 to 9.5 feet-CLAY (CL), as above
//- /"

5064"/ _5///_//'3C : clayey SAND (SC) and CLAY (CL], color as above,
_0-- CHEM CL! SC contains 50 to 60% fine sand- field r)H=7

TOTAL DEPTH 10.5 feet

I
DRILLING METHOD/RIG TYPE 4I./GER/MOB[LE B-JOORILLING CONTRACTOR EXPLOR,4TZON C_EO!TE_VrCEL.

]LE DIAMETER R. 3._ INCHES BIT TYPE HOL,LOW E_TEM ,4t./GER

:]TAL DEPTH OF BORING 10..5 FEET DRILLER DAVE RYAN



,JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

mAGE 1 ;a ',
365 LENNONLANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

50RING/WELL NUMBER IMF-Od CLIENT PRC/US NAVY

L_ATE STARTED 7/lB/g] COMPLETED 7/]R/gl PROJECT/JMM PRO,JECT N(]. _AS ALAMEDA/L'7_,9 (_!L'

ELEVATION (} FEET GEOLOGIST KAREN KRAMER

• I _ i _ i#; GEOLOGIC OESCR[PT[ON COMMENTS

i£)

CHEM 1,3 SP SAND (SP), lxght olive _r'own (2.5Y 6141, dense, field OH=ll
ZZ Q dry, 5 tO 10% fines, fine sand, high estimated

, shell fragments

_4 _ 0.5 feet-as above moist, trace fines, no shell field pH=6

CHEM16

18 _ field pM=8

clayey SAN0 (SC} and CLAY (CL), olive, mottled field pH=7

4- CHEM with lignt olive brown, Fe-stainlng throughout
(CL}, olive (5Y4/3), stiff, moist, 100%

fines, low estimated K, H2S odor, contains field pH=I
asphalt pieces

field pH=7
CLAY (CL), olive (SY 4/3}, stiff, moist,

50 to 60% fines, fine sand, tow to moderate K,
sand occurs in layers, contains oily black coke

_- £HEM at 5 feet

field pH=6
!

7

6 silty CLAY (CL), olive (SY 4/3}, stiff, moist,

CHEMS0/I' contains pieces ot cardboard, HC odor field pH=3

7_ 50 @ 9 to 10 feet-silty SAND, black, very dense, field pH=6

moist, ]0 tO 40% f_nes, fine sand, moderate
CHEM 30 estimated K, contains coke fragments

_0- DEPTH 10 feet

i
r--

i

i

i J

ORILLING METHOD/RIG TYPE 4"(;E_"'M()E_.rLE 2-J(JDR[LLZNG CONTRACT(JR EXPLORATION GEO_;ERV,rCEC

()LE DIAMETER q _m, [NCHE'T BIT TYPE HOLLOW _7TEM AUGER

OTAL OEPTH OF BORING I0 FEET DRILLER DAVE RYAN



,JAMES M. MONTGOMERY
CONSULTTNG ENGINEERS,INC.

PAGE '. ;._F- '
365 LENNUNLANE. WALNUTCREEK. CALIFORNIA. 9a598 / ',415} 975-3400

_ORING/WELL NUMBER IMF-O._ CLIENT PRC/US NAVY
.]ATE STARTED 7/1,9/9I COMPLETED 7,/1'6'/91 P_0JECT/JMM PROJECT NO. NA_; ALAMEOA/L_'7_Et.O:tL

ELEVATION "_ FEET GEOLOGIST KAREN KRAMER

'_ (_" GEOLOGICDESCR[PI"[0N COMMENTS

';" d_ #_c- ,'=,n
I

CHEM 7 SP SAN0 (SP}, light yeilowisn brown (2.5Y 6/2},
13 loose, dry, 5 to 10% fines, fine to medium sand, field pH=7

nigh estimated K, snell fragments common
I 20

13 @ 1.5 feet-as above, except tight olive brown
(;2.5¥ 5/4), moist, meLllUmdense

CHEM ;28 field PH=6

29

7 silty SAND (!._MJ, d,-Jrk olive (SY 3/6}, medium
dense, moist, 30 to 40% fines, very fine to fine

' s,_nd, oily, strnnq ,_(" odor, moderate estimated K field oH=6

4-- CHEM _: 4 feet-as ,_bove, out 10 to 20% fines

5 8 4.5 feet-color change to olive (SY 4/4), ! DEPTH ro WAFEFI=4.5 feet
higher, percent of fines, contains wood fragments

8

,: field pH=5

6- CHEM 7

; clayey sand (SC}, olive (SY 4/4}, dense, moist, field pH=5
30 to 40% fines, f_ne sand, tow estimated K

/y'

_- CHEM I[ @ 8 feet-color cnanqe to olive gray, strong odor field pH=4

_0/5"

CHEM]O/4" field pH=4

!0- _ 10.5 feet-Fe staining on sample

i TOTAL 0EPTH 10.5 feet!2-
I
I
I
I
I

DRILLING METHOD/RIG TYPE AI./GER/tAOBILE B-4ODRILLING CONTRACTOR EXPLORATION GEOSERVICEZ"

4OLE DIAMETER' R. R5 INCHES BiT TYPE HOLLOW _TTEM AUGER

TOTAL DEPTH OF BORING 10..5 FEET DRILLER DAVE RYAN



,JAMES M. MONTGOMERY
CONSULTING ENGINEERS, IN(;.

PaGE I iF •
365 LENNONLANE. WALNUTCREEK. CALIFORNIA. 94598 / ',415} 975-3400

5{]RING/WELL NUMBER _fMF-O," :_L.[ENT _RC/I/S NAVY

-._T__ STARTED _ "_,_/9./ COMPLETED _,'_ _,; 7-'RO,JECT/,JMM PROJECT N[). ,VAL7 ,ALAMEDxi,L'?TR ,1_'

ELEv&TION 0 FEET GEOLOGIST KAREN t,,RAMER

• = ,',- GEOLOGICDESCR[PT[0N COMMENTS

i£) U ]

0 SP SAND (SPI, tignt yellowish brown (2.5Y 6/4), field DH=7
dry, fine to medium sand, trace fines, sl_ell
fragments common, nigh estimated K

0.2 field pH=6

@ 1.5 feet-as above except medium dense and moist

0.4 field pH=8

@3 feet-strong HCodor, wet Y DEPTHTO WATER=3feet

0.4 clayey SAND (SCI, oilve, medium dense, wet, 30 to field pH=7
35% clay, fine sand, high estlmated K

4.5 feet-floating product, clayey SAND (SC),
dark Ollv_ br'nwn (2.5Y 3/3}, 30 to 35% fines, field DH:6
fine sand, nign _s_lmated K, strong odor,

0.6

@ 6 to 7 feet-appears to be ash, black (N2/) or'
very silty fine sand

field pH=5

9.4 clayey SAND (SCJ, tight olive brown (2.5Y 5/6),
very dense, moist, 30 to 40% fines, fine sand,
moderate K

_- 7.5 feet-as above except olive yellow (2.5Y
6/6), moist, no odor'

3.4 field pH=5

field pH:5

3.4

I0-

11 feet-as above

TOTAL DEPTH 11.5 feet

12-t

_RZLLING METHOD/RIG TYPE 4I./[_ER/f_I()BIIE-_-dODRILLING CONTRACTOR Ex#LORATION GEOSERv[cEs

_OLE DIAMETER R.35 INCHEI7 BIT TYPE HOLI_OI4 STEW AUGER

FOTAL DEPTH OF BORING 11.5 FEET DRILLER DAVE RYAN



JAMES M. MONTGOMERY
CONSULTINGENGINEERS,INC. '
36.5 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NLIMBER IMF-O] CLIENT PRC/US NAVY

SATE STARTED 7/.19/91 COMPLETED 7/.19/9.1 PROJECT/JMM PROJECT NO. NAS ALAMEOA/Z,7_P.,IO.._f.[;

ELEVATION 0 FEET GEOLOGTST KAREN KRAMER

t (,z3

,_ - ',__J._, GEOLOG[£OESCRIPT[ON COMMENTS

r, c,"J _ ' j

,.,, _ _ ,7,

CHEM 40 0 . SM siitv SAN0 {.SM}, oiive brown (2.5Y 4/4}, loose, field pH=7

4g '' SP \dry, fine sand, 15 to ,20% fines, high estimated K

43 2.4 _SANO (SP], iignt yellowish brown (2.5Y 6/4), field pH=7
L

dense, damp, fine sand, trace fines, nigh
19 estimated K

/I/I

/r/1
[29 2.4 /}///1 ELAY (EL) and Cl,_y_y SAND [SC), olive (SY 4/3), field DH=5

/I/./!. . stiff, molst/0amP, fine sand, 50 to 90% fines,
2 d CL \ lowestimated K

A
L_

3 _//_ i T.,LAY (ELi, ,_s ,_bov_, isolated pockets of sand
_ (SP), sandy _r'eas are oxidized and nave some

4- 4 1 "./A roots field pH=7

/,_._J -"-E_LAY (CL}, as above, with pockets of clayey sand
(SC), moist, thin, black layer (organics or HC}

4 I field pH:7

,,(-:, clayey SAND (SC)and CLAY (CL) olive (SY 4/3)
CL : soft, moist, fine sand, 30 to 40% fines, moderate

estimated K, sand zones were saturated field pH=7
I

4 I I DEPTHTOWAFER=7feet

i, '..iM ! _a 7."] f_-,c_ ,_bov_. H{:OdOr. 011y slqeen
8-4' a_ '--

32 255 @ 8.5 to 9 feet-coKe/tar', black, oily, wood field pH=4
common tnr, ougnout

4O
]ty SAND (SM), pate olive (5Y 5/3), dense,

50/5" 62 damp, very fine to fine sand, 30 to 35% fines, field pH=6.5

_0 moderate estimated K, contains coke fragments

i DEPTH10feet

DRILLING METH(]D/RIG TYPE 4i.,'GE._,/_ft._[LE B-mJqR[LLING CONTRACTOR EXPLOR,aT[._N GEO'.TERV[,ITEIT

OLE OIAMETER _ _,_ [Nt"HE'..', L3[T TYPE MOLLOW TEl# AUGER

'.]TAL DEPTH (]F BORING I0 FEET ORILLER DAVE RYAN



,JAMES M. MONTGOMERY
CONSULTING ENGINEERS,INC.

PAGE 1 .';_- '_
365 LENNON LANE, WALNUT CREEK. CALIFORNIA, 94598 / (415J 975-3400

_60R[NG/'WELL NtIMBER ,'#_TMF-,'}! ',qLZENT PRC/US NAVY

L.'TE STARTED -'/Z'?/9.! COMPLETEO 7/,73/qI PRO,IJECT/JMM PROJECT NO. NAS ALAMEOA/27.REt 0.312

-- . r ,_c-_,=- ELEVATION 0 FEET, T/?P OF ._.,ZNG GEOLOGIST KAREN KRAMER

,_-;-- ,-,_I"-', '/_" GEOLOGIC DESCRIPTION WELL DIAGRAM

,,, ¢' _ dJ
F J i O O

; o _TT o PROTECTIVE
i STEELJ CASING

I ii -_-andN°sampleSiMF_04.COllected, see log of Borings IMF-OI 9__i_ o°
9__

c _ GROUT
I I ' ! _c o

r ' _ -

! _ _ --BENTONITE
i I PELLET SEAL

• ,:'-mcnIO, SCH
40 PVC CASING

1 i "--"

I]..... • FILTER PACK

i i :_---: 12-16SAND

i ! .--.
! I ,__,

S- i _ -- _

i i ,--_.--/_'-lncn It},
! .--. O.OiO 1non

i ! '--' SLOTTED,SCH40
i I '._'. PVC CASING

_.0- - ZZ, -

i ,__,

! :_:
12- '--'

,__,

I I I _ BOTTOMOF --

i BORING 14 feet
i , i I i

%;RILLZNG METHOD/RIG TYPE _'#;ER,CME ,75(:' DRILLING CONTRACTOR/DRILLER EXP. GEOLTERI,/OaVE RY_A/

_OLE DIAMETER R. 3r5 [NCHEL7 BIT TYPE HOLLOW STEM AUGER

-,-('_TAL DEPTH OF BORING 14 FEET WELL COMPLETION OEPTH ]4 FEET



JAMES M. MONTGOMERY

CONSULTING ENGINEERS, IN(;. pAnEi,:_F'
36F_LENNONLANE, WALNUTCREEK. CALIFORNIA. 94_]98 / (4151 975-3400

. r, T PRC/LIS NAVY_qORTNG/WELL NIIMBER [Mr-07 ..L.,ENT

-_TE STARTED r.'_'_./91 (-:(]MPLETEE'i ,-''#q"ql PRO,.JECT/,JMM PROJECT NO. _,'AL; ,4LAMED.4/L'7._,9 'j._.'± '

LLLVATION 0 FEET GEOLOGI'ST KAREN A'RAMER

I '-" '' gEOLOG[C0ESCR[PTION COMMENTS

,_r) iJJ
I

CHEMI 15 2.4 SP SAN0 (SP), light yellowish or'own (2.5Y 6/4), field OH=7
;20 dense, moist, 10 to 15% fines, fine sand, high

estimated K
33 4 1 ftelL1oH=7

i -
! DEPTH ro WATER=;'.5 feet

_. 3 feet-as above, saturated

4 1 field pH:7

4 1 SM Silty SAND (SM), dark olive brown (2.5Y 3/3), f;eld pH=7
dense, wet, 20 to 30% fines, fine sand, high
estimated K, Satur-,_ted wlth Oil

7 B fleld OH=6

_-)--

1 0 @ 6.5 feet-as a_)ove, saturated with oil, tar and field I)H=6
coke t Ilr.ougr_out

_-- 2 3 f;eld DH=5

1' I( , ," '.]C! rlayev _]AN0 (SC), ,)live, 20 to 30% fines
//

/
10- / - field OH=4/

TOTAL 0EPI'H 10,5 feet

F-

I
I

/ ! '-, i
DR]:LLING METHOD/RZG TYPE 41./GER/MOB_rLE B-4ODRZLLING CONTRACTOR EXPLORAT_fON _EO£TERV.f/TELT

mOLE DIAMETER .,#...._r# ZNLTHEL7 BZT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 10.._; FEET DRILLER DAVE RYAN



dAMES M. M()NTGOMERY
CONSULTINGENGINEERS,IN(::. : ,
365 LENNONLANE. WALNUTCREEK. SALIFuRNIA. 94598 / i415) 975-3400

50RING/WELL NUMBER _rMF-OEI {CLIENT PRC/US NAVY

LATE STARTED 7/I9/gl COMPLETED Y/1g"/qJ PROdECT/,JMN1 PROJECT NO. NA_ AL.AMEDA/L'Z?E_..',)I?IL'

ELE/ATT(]N (? FEET GEOLOGIST KAREN KRAMER

! i _ I _q

I '_ = i '" '-'-J /"i;. GEOLOGICDESCRIPTION COMMENTS

- G =

;I CHEMi -30 I ::::::::: L]W gravelly SAND (SWJ. olive br,own (2.5Y4/4}, field pH=7
40 ":'::" dense, moist, 10 to 15% fines, 15 to 20% gravel,

r.,'.._ ' fine sand, nign estimated K
' _ field pH=7

50 7.4 :: SP bAND (SPI llgnt olive brown (2.5Y 5141 dense,

i 4L.' : moist, trace fines, fine sand, high estimated K
-- ICCHEM50 --

_J0/4" 5.,8 field DH=7X
- : i L

!

; i _ field pH=7 --" (].,HEM:Jg 4.1 i

24

24 _ CL _ 5 feet-grades into a sandv CLAY (CL)

14 I0 //S sandy (].,LAY (CCL], light olive brown (2.5Y 5/4), _ DEPTHTO WATER=5.5 feet
//'/1

dense, moist to wet, 60 to 90%fines, tO to 40%

(].,HEM1 Rflne sand, moderate estimated K
L

2 si]ty CLAY (r'L), olive (5Y 4/3}, soft, moist, field DH=7
80 to 100% f_nes, trace _lne sand, low

2 9.1 ,,, est ]mat_,l k

2 qL silty (].,LAY(CLI and craver SAND (SOl, olive (SY field 0H=7

CHEM 3 SC __ 4/3l, CCLcontains 80 to 100% fines, trace fine/'/ sand, ST..contains 20 to 30% fines, 70 to 80%

3 fine sand field pH=7

2 _/ _ @ 9 feet-as above
// /
/ /

3 ,/X/
I CHEM "_ 2.4 2 /, -- field pH=7 --

t
w /
..'._

' I TOTALDEPTH 10.5 feet

I4.

, !

l ! -
i
i

J

i

!

[

i I

_RILLING METHOO/RIG TYPE 41,'f;ER/MDPZLE S-40DRILLZNG CONTRACTOR EXPLORATION GEOLTERv.rcEL7

,OLE DIAMETER R. 3._ [NCHEL; 5:rT TYPE HOLLOIA/ LTTEM AUGER

-OTAL DEPTH OF BORING !0.5 FEET DRILLER DAVE RYAN



APPENDIX B

LABORATORY ANALYTICAL REPORTS

PHASE I INVESTIGATION



Analytical Data and

Supporting Laboratory QC for

Alameda Naval Air Station

CTO-137

Soil & Groundwater

Prepared By:
Environmental Science & Engineering, Inc.

September 23, 1991



Case Narrative



I. Case Narrative CTO-137

Fifty-two soil samples were received in good condition. All samples were
analyzed for pH. Selected samples were analyzed for total lead (Pb), TCLP VOAs,
TCLP BNAs, TRPH and ignitability. Based on the total Pb results, additional
samples were selected for soluble Pb by WET and TCLP.

One groundwater sample (MIMF-01) was received. This sample contained a
separate "oil" laver. The "oil" was removed using a freon/glasswool extraction
prior to the TDS, alkalinity and ion chromatograph analyses. MBAS was not
analyzed for, because of the oil. TDS analysis was conducted outside of holding
time. The matrix spike and matrix spike duplicate (MS/MSD) had 0 % recovery
for the Thallium. The thallium data should be considered an estimate, with a

negative bias.

000



Analytical Data



[n_,ror,,l, entdl Sc,ence _ Engine@Fin 9 09_16/9! SIAIUS :FINAL PAGE
PROJECT NUMBER 39_4_42 o281 PROJECT NA_E J_/ALA_EDA CTO - 137

FIELD GROUP ALS3 PROJECT BANAGER JA£KIE HARGROVE

SAMPLE ID'S IMf-_ll-Oe IMF-@1-82 IMI-OI-U4 IMf-81-86 IMF-uI-L_. IMI-ul-Ob IMF-81-10 IMF-O2-UU IMF-O2-U2 IMF-O2-t14 IMF-UZ-U4 :_IF . _:( IXF :;:-r.; !_;i :;:,-_,: IMF-03-82

PARAhETERS SI_,REI ALS3 ALS3 ALS3 ALS3 AL_3 ALS3L ALS3 ALS3 ALS3 ALS3 ALS_L ;,Lr:, ;_L_4_ _LSS ALS3

UNITS METHOD 1 2 3 4 " S 5 6 7 8 9 £ l_ li }_ 14 "

DATE 87/19/91 87/19/91 87/19/91 07/19/91 87/19;9! 07;3u/91 87/19/91 87/1b/91 87/18_91 87.,18/91 87/31_91 1_7 _..1 87 j: 91 _ 18:91 07;18/91

TIME @9:55 1g:19 18:22 18:24 10:;_ 18:88 10:46 • 09:29 0%46 18:10 IB:llu L_::e IL_:;[t |2:iS 13:51

PH,SED 7o31_ 9.g 6.8 7.8 8.2 4.8 NRQ 6.8 8.4 9.0 7.4 NRQ 3.4 :.c, 7.6 8.4
STD.UNIIS l

I;SOLIDS 7_318 NRQ 65.2 NRQ NRQ 88.8 NR_ 63.3 NRQ NRQ 81.9 N£# bl 4 c: _ NRQ NRQ

% Of gel g CALC

MOISTURE 7a32o NRQ 34.8 NRQ NRQ 19.2 NRO 16.7 NRQ NRQ lB.] NRO Ib.(, !t.J NRQ NRQ

%WETWI I

HIDROCARBONS.PETROL 9623_ NRQ NRQ NRQ NRQ 197oo NRQ NRQ NRQ NRQ 3410_ NRu NF,O N_ N_:O NRQ

UG'G-DR_

LEAD I#52 NRQ 48.| NRQ NRQ J48 NRQ 21.4 NRQ NRQ Nf:U N£_ 2?.2 :._ N_Q NRQ

_G/KG -DRY CLP

LEAD.gET I_51 NRQ 238 NRQ NRQ 3830 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NF;,J NRQ NRQ

UG/L CLP

TCLP EXTRACTION - ME 9;168 NRQ NRQ NRQ NRQ 88/25191 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NR_ N_Q NRQ

TALS

LEAD 1851 NRQ NRQ NRQ NRQ NRQ 2248 NRQ NRQ NRQ NRQ NRQ N£O NRU NRQ NRQ

UC/L ICLP

TCLP EXTRACTION - BN 97168 NRQ NRQ NRQ NRQ 87/31/91 NRQ NRQ NRQ NRQ 87/3]/91 NRQ NRQ NE,J NRQ NRQ

AS BNA

2-METHYL PHENOL 99873 NRQ NRQ NRQ NRQ NRQ <28.g NRQ NRQ N£Q NRQ <28.8 NRQ NRQ NEO NRQ

UG/L ICLP

3-METHYL PHENOL 97206 NRQ NRQ NRQ NRQ NRQ <2_ NRQ NRQ NRQ NRQ <28 NRQ NRQ N_Q NRQ

UG/L ICLP

4-NETHYL PHENOL 99074 NRQ NRQ NRQ NRQ NRQ <20.8 NRQ NRQ NRQ NRQ <20.8 NRQ NRQ NRQ NRQ
UG/L TCLP

1.4-DICHLOROBENZENE 34571 NRQ NRQ NRQ NRQ NRQ K[g.8 NRQ NRQ NRQ NRQ {18.8 NRQ NRQ NRQ NRQ
UG/L TCLP

2.4-DINITROTOLUENE 34611 NRQ NRQ NRQ NRQ NRQ <20 NRQ NRQ NRQ NRQ <28 NRQ NR_, NRQ NRO
UG/L ICLP

HEXACHLOROBENZENE 39700 NRQ NRQ NRQ NRQ NRQ <28 NRQ NRQ NRQ NRQ <28 NRQ NRO NRQ NRQ

UG/L TCLP

HEXACHLOROBUTADIENE 34391 NRQ NRQ NRQ NRQ NRQ <28 NRQ NRQ NRQ NRQ <28 NRQ NRQ NRQ NRQ

UG/L TCLP

HEXACHLOROETHANE 34396 NRQ NRQ NRQ NRQ NRQ <15 NRQ NRQ NRQ NRQ <|5 NRQ NRQ NRQ NRQ

UG/L TCLP

NITROBENZENE 3444? NRQ NRQ NRQ NRQ NRQ <18.8 NRQ NRQ NRQ NRQ <JO.g NRQ NRQ NRQ NRQ

UG/L ICLP

PENTACHLOROPHENOL 39032 NRQ NRQ NRQ NRQ NRQ <180 NRQ NRQ NRQ NRQ <188 NRQ NRQ NRQ N£Q

UG/L TCLP

PYRIDINE 9?288 NRQ NRQ NRQ NRQ NRO <15 NRQ NRO NRQ NRQ KI5 NRQ NRQ NRQ NRQ

UG/L TCLP

2.4.S-TRICHL'PHENOL 77687 NRQ NRQ NRQ NRQ NRQ <38 NRQ NRQ NRQ NRQ <38 NRQ NRO NRQ NRQ

UG/L TCLP

2 4.6-T_CHL'PHENOL 3462_ NRQ NRQ NRQ NRQ N_;_ K4S NRQ NRQ NRQ N£_ K4S NRO N_ NRO NR_
UGt ICLP

,O



Er_l_onn,ental Science & [nglneerln _ L_9/16 91 SIATUS :FINAL PAGE 2
PROJECT NUMBER 3914U42 02L_I PROJEC_ NAME JMM.,ALAREDA CTO - /37

FIELD GROUP ALS3 PP_LffCT MANACEE JA(_IE HARCR,I,VE

SAMPLE ID'S IMF-OI-UB IMF-_|-02 IMF-UJ-_4 IMF-VJ-_6 IME-OJ-Oo IMF-o!-_G IMF-t#I-|O IME-_2-3_ INF-02-O2 IM[-02-_14 IMt-UZ-tI_ "; :L ._( I_F_:>._.. __ ¢,_-:hl I_if-U3-O_
PARAMETERS ST_,EFI ALS3 ALS3 ALS3 ALS3 ALS3 ALS3L ALS3 ALS3 ALS3 ALS3 ALS3L ;_LLL :_t i _L": ALS3

UNIIS MEIH')D l 2 3 4 5 5 6 7 8 9 q 1_I J I !/ 14

OAT[ 07/19191 07/19/91 07/19/9J 07/19/91 07/19,'9J 07/3_'91 _17,'19/91 _7/1B/91 07/18/91 07/18/91 U7"_1/_1 _1 k_ 91 I_ 1, _1 .' 1_ _; _,_'18,/91
TIM[ 09:55 10:19 10:22 10:24 10;3_ 18:_0 10:46 09:29 09:46 10:10 l_:_:_ 1_;:2,_ _,;: :._' i2:15 13:51

TCLP E×IRACIION - VO 971_._ NRQ NRQ NRQ NRQ 07/30.91 NRQ NRQ N_Q NR_ NRO NKL, h_,: !;_,.' NF;_ NE_
AS ZHE

BENZENE 3403_ NRQ NRQ NRQ NRQ NRQ 2.9 NRQ N_Q NRQ NRO Niv NI J I,_V NRO NRQ
UG/L ICLP

CARBON TETRACHLORIDE 32102 NRQ NRQ NRQ NRQ NEQ <2.6 NRQ NRQ NRQ NkQ NEL, NKQ I,i,_ NRO NkQ
UG/L ICLP

CHLOROBENZEN[ 343_I NRQ NRQ NRQ NRO NEQ <1-4 NRQ NRQ NRO N_Q NLQ NI._ I,F.w NRQ NRQ

UG/L TCLP

CHLOROFORM 321_6 NRQ NRQ NRQ NRQ NRO <2.5 NRQ NRQ NRQ N_Q NI.U NE2 _,,., NRV NBQ
UG/L ICLP

J.2-DiCHLOROETHANE 34531 NRQ NRQ NRQ NRQ NEQ <2.5 NRQ NRQ NRQ NRQ NRQ NEQ NEJ N_Q NRQ
UG/L TCLP

J.I-DICHLOROETHYLENE 34501 NRQ NRQ NRQ NRQ NRQ <3.2 NRQ NRQ NRQ NEO NRQ N£_ NF,._ NRQ NRQ
UG/L TCLP

REIHYL ETHYL KETONE 81595 NRQ NRQ NRQ NRQ NRQ <lO.O NRQ NRQ NRQ NRQ NRO NEQ NkQ Ni!_ NRQ
UG/L ICLP

TETRACHLOROETHENE 34475 NRQ NRQ NRQ NRQ NRQ <l.9 NRQ NRQ NRQ NRQ NRQ NEU N!,._ NEQ NRQ
UG/L TCLP

T_ICHLOROETHENE 3918_ NRQ NRQ NRQ NRQ NRQ <3.O NRQ NRQ NRQ NRQ NEQ NE_ NEU N_ NRQ
UG/L ICLP

VINYL CHLORIDE 39175 NRQ NRQ NRQ NRQ N_Q <4.6 NRQ NRQ NRQ NRQ NRQ NRO NE,: NF:O NRQ

UG/L TCLP

,.23



En_,ronn_ental ScJehcu _ Engineer in b _ _9/1o/9J STA]US :FINAL PAGE :
PROJECT NUMBER 3914U42 _2Ul PROJECT NAmE JMM/ALAMEDA CTO - 137
FIELD GROUP ALS3 PROJECT MANAGER JAC_IE HARGROVE

SAHPLE ID'S ImF-U3-04 ImF-O3-U6 Imf-B3-_8 IMF-03-1_ IMF-o4-tlU IMf-_4-02 ImF-_4-o4 IMF-U4-_6 IME-o4-08 ImF-04-o_ IMf-_4-1n !11t-,,: _h, IM_ IIr. F. IMt I)!,'U4 IMf-US-06
PARAMETERS STC,kET ALS3 ALS3 ALS3 ALS3 ALS3 ALS3 ALS3 ALS3 ALS3 ALS3L ALS_ _L.._ :_L'.; kL$3 ALS3

UNITS METHOD 15 16 17 18 19 28 21 22 23 23 24 25 _:_, 27 28

DATE 87/18/91 07/18191 87/18/9] _7/18/91 07/}_/91 07/18/91 07J8/91 07/18/91 07/18191 08/25/91 0718,'9l u: _', fll n_ l _, fil O/ 19'91 07/19/91
TImE 13:57 14:ll 14:15 14:19 15:23 15:38 15:45 15:49 16:_1 82:30 16:1_9 11:1_ 11:_1 11:33 11:47

PH.SED ;_l_ 8.4 7.8 5.2 10.B _.9 6.8 8.2 8.1 8.2 Nko 7.2 ,_._ '_.l 7.5 9.2
STD.UNITS I

% SOLIDC: 7_31_ 86.1 NRQ 87.8 86.3 NkO NRQ NRQ 75.8 63.g NRQ Nf:o '_'_.4 NI.C, NRQ 83.7
% OF WET W CALC

MuISTUR[ 7_32_ 13.9 NRQ 13.8 13.7 NRQ NR0 NRQ 24.2 37.0 NR_ NLQ n.{. Ni.,4 N_Q 1b.3
%WET WT I

H_DROCARBONS.PETROL 96233 147g NRQ NRO .NRQ NRQ NRQ NRQ 37.8 NRQ N_ Nf:_ G_3t_ NL_ NED NRQ
UGIG-DR_ I

LEAD 1_52 15.8 NRQ 9.6? 3.69 NkO NRQ NRQ 9.95 63.5 NR_ NRQ Iz.? NE_ NR_ 5.02
MG,,KG -DR_ CLP

LEADgET I051 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ 258 NRQ NRQ N_Q NF_ NRQ NRQ
UG/L CLP

TCLP EXTRACTION - ME 9716_ NRQ NRQ NRQ NRQ NR_ NRQ NRQ NRQ NRQ 88/25/91 N_Q NRQ Nk.., N_Q NRQ
TALS

LEAD IBSJ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ 35.9 N_Q NRQ NF.,# NED NRQ
UG/L TCLP

,C,-



[nvlronmental Science & Engtneerln S O9/16/9I STATUS :FINAL PAGE 4
PROJECT NUMBER 3914_42 828J PROJ_ ,,AME JMM/ALAMEDA CTO - 137

FIELD GROUP ALS3 PROJECT MANAGERJACKIE HARGROVE

SAMPLE ID'S IMF-05-08 IMF-05-10 IMF-06-00 IMF-06-82 IME-86-04 IMF-06-84 1Mf-86-86 INE-86-08 IMF-86-10 IMF-86-10 IMF-07-_ JriF-u7 u:' IhF-L_t-_*4 JM_-_7-V6 IM[-_7-BB

PARAMETERS STORET ALS3 ALS3 ALS3 ALS3 ALS3 ALS3L ALS3 ALS3 ALS3 ALS3L AL[;_ ;.LL; ALS.: AL:_ ALS3
UNITS METHOD 29 38 31 32 33 33 34 35 36 36 37 3b 39 4_ 41

DATE 07/19/91 87/19/9| 87/19/91 87/19/91 87/19'91 87/31_91 87/19/91 87/19/91 07/19/91 0713_191 87/19,9| 07 19 91 LI7 J_, 91 I, '19,'91 _7'19191

TIME |1:54 1i:58 14:55 15:85 15:10 18:88 15:17 15:23 15:29 18:08 15:47 I_:_2 It.:.4 16:16 16:28

PH.S[D 7031_ 8.5 8.4 5.4 18.I 9.8 NRQ 9.2 8.3 7.0 NRO 6.3 9.1 9.4 9.4 7.2
STD.UNITS I

% SOLIDS 70318 NRQ NRQ NRQ NRQ 79.6 NRQ NRQ NRQ 83.0 NRQ NEQ NEQ I_£_ NEO 79.4
% O_ WET W CALC

MOISTURE 70320 NRQ NRQ NRQ NRQ 28.4 NRQ NRQ NRQ 17.8 NRQ NEO NEU NRU NRQ 20.6
%gEl HI I

HYDROCARBONS.PETROL 98233 NRQ NRQ NRQ NRQ 71280 NRQ NRQ NRQ NRQ NRQ NRQ NRO NRQ NRQ NRQ
UG/G-DRY I

IGNITABILITY 99741 NRQ NRQ NRQ NRQ >60 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ
DEG-C I

LEAD 1852 NRQ NRQ NRQ NRQ 602 NRQ NRQ NRQ 3.85 NRQ NRQ NRQ NRQ NRQ 38.4

MG/kG -DRY CLP

LEAD,WET 1051 NRQ NRQ NRQ NRQ 3620 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRO NRQ 916

UG/L CLP

TCLP EXTRACTION - ME 97160 NRQ NRQ NRQ NRQ 88/25/91 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NR_ NRO NRQ

TALS M

LEAD 1051 NRQ NRQ NRQ NRQ NRQ 2_60 NRQ NRQ NRQ NRQ NRQ NRQ NI;,J NRQ NRQ
UG/L TCLP

TCLP EXTRACTION - BN 97168 NRQ NRQ NRQ NRQ 87/38/91 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRO NRU NRQ

AS BNA

2-METHYL PHENOL 99073 NRQ NRQ NRQ NRQ NRQ <28.0 NRQ NRQ NRQ NRQ NRQ NRQ NRU N_Q NRQ

UG/L TCLP

3-METHYL PHENOL 97206 NRQ NRQ NRQ NEQ NRQ <28 NRQ NRQ NRQ NRQ NRQ NRQ NRO NRQ NRQ

UG/L TCLP

4-METHYL PHENOL 990?4 NRQ NRQ NRQ NRQ NRQ <2g.g NRQ NRQ NRQ NRQ NRO NRQ NRO N_O NRQ

UG/L TCLP

1,4-DICHLOROBENZENE 34571 NRQ NRQ NRQ NRQ NRQ <10.8 NRQ NRQ NRQ NRQ NRQ NRQ NRU NRO NRQ
UG/L TCLP

2,4-DINITROTOLUENE 34611 NRQ NRQ NRQ NRQ NRQ <28 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ
UG/L TCLP

HEXACHLOROBENZENE 39780 NRQ NRQ NRQ NRQ NRQ <28 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRO

UG/L TCLP

HEXACHLOROBUTADIENE 34391 NRQ NRQ NRQ NRQ NRQ <20 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ

UG/L TCLP

HEXA<HLOROETHANE 34396 NRQ NRQ NRQ NRQ NRQ <15 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ

UG/L TCLP

NITROBENZENE 34447 NRQ NRQ NRQ NRQ NRQ <I_.0 NRQ NRQ NRQ NRQ NRQ NRQ NRU NRQ NRQ

UG/L TCLP

PENTACHLOROPHENOL 39032 NRQ NRQ NRQ NRQ NRQ <108 NRQ NRQ NRQ NRQ NRQ NRQ NRO NRU NRQ

UG/L TCLP

PYRIDINE 97208 NRQ NRQ NRQ NRQ NRQ <15 NRQ NRQ NRQ NRQ NRQ NRQ NRV NRO NRQ

UG/L TCLP

2.4.5-TRICHL'PHENOL 77687 NRQ NRQ NRQ NRQ NRQ <3_ NRO NRQ NRQ NR_ NRO NR_ NRQ NRU NRQ

•, UG/L TCLP

'2 4 6-TRICHL'PHENOL 34621 NRQ NRQ NRQ NRQ NRQ <45 NRQ NRQ NRQ NRQ NRQ NRO NR< fiLu NRQ

,C..)



Environmental $cmence & [ngmneefl, ,[ _9. 16/91 SIATUS :fINAL PAGE 5
PROJECT NUMBER 39|4042 _2_| PROJLCT NAME J_/ALAREDA C]O - |37
FIELD GFOUP ALS3 PROJECT MANAGER JACKI[ HARGROV[

ALL LAB COORDINATOR JAC_IE HARCROV[

SAMPLE ID'S IMF-B5-B8 IMF-05-10 IME-_b-00 IMF-86-82 IMF-B6-O4 IME-o6-O4 IMF-O6-O& IMF-O6-O_ IMF-O6-1_ IMF-O6-I_ IMF-O7-UL' _n_-,' ,z I_I-o-'-,_4II'H_3_-_6 IMF-O?-O6

PARAMETERS _:lOR[1 ALS3 ALS3 ALS3 ALS3 ALS3 ALS3L ALS3 ALS3 ALS3 ALS3L AL_3 _LL._ AL:3 ALS3 ALS3

UNITS MEIIIOD 29 30 31 32 33 33 34 35 36 36 37 _6 2(J 40 41

DATE 07/19/91 87119191 07119191 07119/91 07/19/91 07131191 07 19/91 07/19/91 07119191 07/3@/91 07/19/9i o i'j _1 _ I_ 91 07 1u,'91 07/19/91
TIME II:54 II:58 14:55 15:05 15:10 I_:00 15:17 15:23 15:29 18:_ 15:47 I(:_12 16:U4 16:I6 16:20

TLLP EXIRACIlON - VO 9_160 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ 07/30/91 NRQ Nk_ nE_ NI.2 NRQ NRQ

AS ZH[

BENZENE 3403_ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ <I.0 NEL, N|,_ N}.,_ NRQ N_Q

UG,L TCLP

CARBON TETRACHLORIDE 32i02 NRQ NRQ NRQ NRQ NRO NRQ NRQ NRQ NRQ <2.6 NE_ NRO NI:,U NRO NRO

UG/L TCLP

CHLOROBENZENE 3430l NRQ NRO NRQ NRQ NRQ NRQ NRQ NRQ NRQ <1.4 NL_ NL_ I<[L NRQ NRQ

UG/L TCLP

CHLOROEORM 32106 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ <2.5 N£_ NkO Ni:u NRQ N_Q

UG/L 1CLP

1.2-DICHLOROETHANE 34531 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ <2.5 NRQ NRQ NR,_ NRQ NRQ

UG/L 1CLP

I.I-DICHLOROETHYLENE 34501 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ <3.2 NRQ NR_ NI.:,_ NR,_ NRQ
UG/L ICLP

METHYL ETHYL KETONE 81595 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ KIB.O NRQ NRQ N_._ NRQ NRQ

UG/L TCLP

TETRACHLOROETHENE 34475 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ <1.9 NRQ NRU NF.,J NRO NRQ

UG/L TCLP

TRICHLOROEIHENE 39180 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ <3.0 NRQ NkQ NI:_ NRO NRQ

UG/L TCLP

VINYLCHLORIDE 39175 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NEQ NRQ <4.6 NRQ NkU NkQ NR& NRQ

UG/L TCLP

¢:>
O



{r,_rronmentat Scmence & Eng_r, eer_, E _9/J6/91SIAIUS :FINAL PAGE 6
PROJECT NUMBER 3914842 _2_1 PROJL_I NAME JMM/ALAMEDA CTO - 137
FIELD GROUP ALS3 PROJECT MANAGERJACklE HARGROVE

ALL

SAMPLE ID'S IMF-87-18 IMF-87-ILJ IMF-US-8_ IMF-08-82 IMF-_8 _4 IMF-_B-U6 IMF-_8-88 IMF-_8-IO IMF-DUP IMF-DUP IMf-DLiP :_== IgH' IH_-[-UP
PARAMETERS STORET ALS3 ALS3L ALS3 ALS3 AL$3 ALS3 ALS3 ALS3 ALS3 ALS3 AL$3 At_ ALS3

UNITS METHOD 42 42 43 44 45 46 47 48 49 50 5J SZ $3

DATE 87/19/91 87138/91 07/19/9! 07/19/91 87/19,"91 07/19/91 87/19/91 87/19/91 87/19/91 07119/91 87/1b91 n: }_ !_j 07 19 91
TIME 16:22 18:00 12:13 12:36 12:40 12:55 12:57 13:_5

PH.SED T_31_ 6.2 NRQ 9.t 9.4 9.4 8.2 B.7 7.5 8.! 7.3 8.9 9.4 ¢._,
STD.UNITS I

% SOLIDS 7_318 80.S NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRO 72.b hi:L, :..J
% OF NET g CALC

MOISIURE 7_328 19.5 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ 2?.4 NE_, ,_._
_WET gT I

IGNIIABILITY 99741 >60 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NFQ NR: (L_
DEG-C I

LEAD I052 52.3 NRQ NRQ NRQ NEQ NEQ NRQ NRQ NRQ NRQ 6.1_ i_ku 4(.3
MG/KG -DRY CLP

LEAD WET 1051 717 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ N£_ I_40
UG/L CLP

HYDROCARBONS.PETROL 98233 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRO NF:Q 2_1_
UG/G-DRY I

TCLP EXTRACTION - VO 9716_ 07/38/91 NRQ NRQ NRQ NRQ NffQ NRQ NRQ NRQ NRQ NRQ NRQ NI,.
AS ZHE

BENZENE 34038 NRQ <I.O NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NE.j
UG/L TCLP

CARBON TETRACHLORIDE 32102 NRQ <2.6 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NF_
UG,'L TCLP

CHLOROBENZENE 34381 NRQ <1.4 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NI:U
UG/L TCEP

CHLOROFORM 32186 NRQ <2.5 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ N_
UG/L TCLP

1.2-DICHLOROETHANE 34531 NRQ <2.5 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NkQ
UG/L TCLP

I.I-DICHLOROETHYLENE 3458I NRQ <3.2 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRO NRQ
UG/L TCLP

METHYL ETHYL KETONE 81595 NRQ <10.0 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NEQ
UG/L TCLP

TETRACHLOROETHENE 34475 NRQ <1.9 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NR_ NEO
UG/L TCLP

IGNITABILITY 99741 NRQ NRQ NRQ NRQ >60 NRQ NRQ NRQ NRQ NRQ NRQ NRQ N_
DEG-C 1

TRICHLOROETHENE 39180 NRQ <3.8 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRO
UG/L TCLP

VINYL CHLORIDE 39J75 NRQ <4.6 NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ
UG/L TCLP



Environmental Science & Engineering DATE 09/18/91 STATUS : FINAL PAGE I
PROJECT NUMBER 3914042 0201 PROJECT NAME JMM/ALAMEDA NAS CT0-137
FIELD GROUP ALW3 PROJECT MANAGER J.M. NARGROVE

SAMPLE ID'S MIMF-01 MIMF-01
PARAMETERS STORET ALW3 ALW3

UNITS METHOD I 2

DATE 08/09/91 08/14/91
TIME 14:00 10:35

PH,FIELD 400 NRQ
STD UNITS 0

SP.COND.,FIELD@25C 94 NRQ
UMHOS/CM 0

WATERTEMP 10 NRQ
C 0

HYDROCARBONS,PETRO 45501 350 NRQ
MG/L I

ALKALINITY,T. 410 4370 NRQ
MG/L-CAC03 I

ALKALINITY,PHENOLPH 415 <5.0 NRQ
MG/L I

ALKALINITY,BICA 425 4370 NRQ
MG/L-CAC03 I

ALKALINITY,CARB 430 <5.0 NRQ
MG/L-CAC03 I

ALKALINITY,NC/0H 420 <5.0 NRQ
MG/L- CACO I

CHLORIDE 940 5188 NRQ
MG/L IC

SULFATE 945 1439 NRQ
MG/L IC

RESIDUE,DISS 70300 13700 NRQ
MG/L I

HARDNESS 900 3300 NRQ
MG/L-CACO3 TITR

HARDNESS,DISS,CAL 99280 NRQ 1940
MG/L-CAC03 CALC

MBAS(FOAMING AGENTS) 38260 NRQ NA
MG/L I

ALUMINOM,TOTAL 1105 NRQ 44.3
UG/L CLP

ANTIMONY,TOTAL 1097 NRQ 30.0
UG/L CLP

ARSENIC,TOTAL 1002 NRQ 9.1
UG/L CLP

BARIUM,TOTAL 1007 NRQ 22.1
UG/L CLP

BERYLLIUM, TOTAL 1012 NRQ <1.3
UG/L CLP

CADMIUM,TOTAL 1027 NRQ <3.0
UG/L CLP

CALCIUM,TOTAL 82032 NRQ 246000
UG/L CLP

CHROMIUM,TOTAL 1034 NRQ <5.7
UG/L CLP

O00S



Environmental Science & Engineering DATE 09/18/91 STATUS : FINAL PAGE 2
PROJECT NUMBER 3914042 0201 PROJECT NAME JMM/ALAMEDA NAS CT0-137

ALL LAB COORDINATOR JACKIE HARGROVE

SAMPLE ID'S MIMF-01 MIMF-01
PARAMETERS STORET ALW3 ALW3

UNITS METHOD I 2

DATE 08/09/91 08/14/91
TIME 14:00 10:35

COBALT,TOTAL 1037 NRQ <6.1
UG/L CLP

COPPER,TOTAL 1042 NRQ <2.1
UG/L CLP

IRON,TOTAL 1045 NRQ 2860
UG/L CLP

LEAD,TOTAL 1051 NRQ <2.0
UG/L CLP

MAGNESIUM,TOTAL 927 NRQ 322000
UG/L CLP

MANGANESE,TOTAL 1055 NRQ 2170

UG/L CLP
MERCURY,TOTAL 71900 NRQ <0.2

UG/L CLP
NICKEL,TOTAL 1067 NRQ 34.4

UG/L CLP

POTASSIUM,TOTAL 82034 NRQ 115000
UG/L CLP

SELENIUM,TOTAL 1147 NRQ <2.1
UG/L CLP

SILVER,TOTAL 1077 NRQ <4.9
UG/L CLP

SODIUM,TOTAL 82035 NRQ 3060000
UG/L CLP

THALLIUM,TOTAL 1059 NRQ <2.7
UG/L CLP

VANADIUM,TOTAL 1087 NRQ 33.2
UG/L CLP

ZINC,TOTAL 1092 NRQ 4.0
UG/L CLP
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: WOODWARD-CLYDE CONSULTANTS

MOISTURE CONTENT (%), WET & DRY DENSITY (PCF)

PROJECT NAME J._4- MONTGOMERY 2738.0312 PROJECT NO. 90C0137A DATE 08/28/91 _

TESTED BY N- JO,NSON REDUCED BY N- JOHNSON CHECKED BY S. CAPPS

(A) (B) (C) (D) LOCATION: ALAMEDA NAVEL AIR STATION _ :_

s,_,P_DI_.,,,_IG,,WETWT. DRYWT. S_P,_ MOIS_,R,_WET DRY
NUMBER INCH CM. GRAMS GRAMS DESCRIPTION CONTENT DENS ITY DENS ITY

IMF BROWNGRAY
01-06 2.43 12.3 656.1 511.1 CLAYEY SAND/ 28.37 111.24 86.66

SILTY CLAY

IMF GRAY SILTY
08-08 2 .43 13 .7 723 .8 509 .3 FINE SANDY 42 .12 110 .18 77 .53

CLAY

IMF BROWN SILTY
05-05 2.43 14.4 728.9 657.8 FINE SAND 10.81 105.57 95.27

IMF DARKBROWN
02-04 2.43 13.4 744.6 656.4 SILTY CLAYEY 13.44 115.89 102.16

SAND W/VOID



Boring No. : IMF _'roject : J.M. MONTGOMERY 2738.0312

Sample No." 01-06 Project No.: 90C0137A

Tested by : N. JOHNSON Location: ALAMEDA NAVEL AIR STATION

Filename : IMF01-O6 Date : Tue Sep 03 1991
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GRAIN SIZE IN MILLIMETERS

GRAVEL SAND

COBBLES I SILT OR CLAY

COARSE FINE COARSE[ MEDIUM FINE

Classification : Remarks :
0

Visual Description :
BROWN GRAY SILTY CLAYEY SAND TO SILTY CLAY

_gure 1



Woochurd4 h/de
ConsuB:mts

Tue Sap 03 15:41:18 1991 Page : 1

GEOTECHN|CAL LABORATORY TEST DATA

Project : J.N. MONTG_qERY 27"38.0312 Fitename : IMF01-06

Project No. : 90C0137A Depth : ELevation :

Boring No. : INF Test Date : 09/03/91 Tested by : N. JOHNSON

Sample No. : 01-06 Test Method : 0422-63 Checked by : S. CAPPS

Location : ALAMEDANAVEL AIR STATION

Soil Description : BRI_/M GRAY SILTY CLAYEY SAND TO SILTY CLAY
Remarks :

HYDROMETER

Hydrometer ID : 1734

Weight of air-dried soil : 100

Specific Gravity - 2.72

Hygroscopic Moisture Content :

Weight of Wet Soil -- 100 gin

Weight of Dry Soil - 98.11 gem

Moisture Content - 0.0192641

Etapsed Read| ng Temperature Corrected Pert i c t • Percent Adjusted .

Time (min) (dell. C) Reed|ng Size (Bin) Finer (Z) Pert|cte S|ze
..°... ................ ........o° .......... ....... .. ............ . ..... .....

2.00 36.00 23.80 28.45 0.029 29 0.029

5.00 34.10 23.80 26.55 0,019 27 0.019

15.00 32.10 23.80 24.55 0,011 25 0.011

30.00 30.20 23.80 22.65 0,008 23 0.008

60.00 28.10 24.10 20.69 0.006 21 0.006

120.00 26.20 23.90 18.69 0.004 19 0.004

300. OO 24.10 24.00 16.64 0.003 17 O. 003

1_0.00 22.00 22.50 13.85 0.001 14 0.001



Woodward4 h/de
ConsuRants

Tue Sep 03 15:41:18 1991 Page : 2

GEOTECHN|CALLABORATORYTEST DATA

Project : J.M. MONTCK)IERY27"38.0312 Fitename : IMF01-06

Pnoject No. : 90C0137A Depth : ELevation :

Boring No. : IHF Test Date : 09/03/91 Tested by : N. JOHNSON

SampLeNo. : 01-06 Test Method : 0422-63 Checked by : S. CAPPS
Location : ALAMEDANAVELAIR STATION

SoiL Description : BROWNGRAYSILTY CLAYEYSANDTO SILTY CLAY
Remarks :

FINE SIEVE SET

Sieve Sieve Opcmings Weight CUlllUtst ive Percent
Nesh Inches Hi t timeters Reta|ned We|ght Retained Finer

(sin) (sis) (z)
..................................... .... .... . ....... ...°

#4 0.187 4.75 0.00 0.00 100

#10 0.079 2.00 0.00 0.00 100

#16 0.0_ 1.18 0.84 0.84 99

#30 0.024 0.60 1.41 2.25 98

#50 0.012 0.30 16.94 19.19 80

#100 0.006 O. 15 37.98 57.17 42

#200 0.003 0.07 10.09 67.26 31

Pen 30.85 98.11 0

Total Weight of SmqDte = 98.11
Tare Weight - 0

No|sLurs Content : 0.0192641

085 : 0.3603 am

060 : 0.2081 m

050 : 0.1739 mm

D30 : 0.0460

D15 : 0.0016 ml

010 : 0.0004 mm

SoiL CLassification

ASTMGroup Syad=ot : N/A

ASTN Group Name : N/A

AASItTOGroup SyWbot : A-2-4(0)

AASHTOGroup Name : SiLty Gravel and Sand



Boring No.: IMF 'roject : J.M, MONTGOMERY 2738.0312

Sample No- 08-08 Project No.: 90C0137A

Tested by : N. JOHNSON Location: ALAMEDA NAVEL AIR STATION

Filename : IMF08-08 Date : Tue Sap 05 1991

U.S. STANDARD SIEVE SIZE
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GRAINSIZE IN MILLIMETERS

GRAVEL SAND

COBBLES SILTOR CLAY
COARSE FINE COARSE MEDIUM FINE

Classification: Remarks:
0

Visual Description :
GRAY SILTY FINE SANDY CLAY

Figure 1



kxhurd4: jde
Csubnts

Tue Sep 03 13:00:09 1991 Psge : 1

GEOTECHNICALLABORATORYTEST DATA

Project : J.M. MONTGOMERY2738.0312 Fitename : IMF08-08

Project No. : 90C0137A Depth : Elevation :

Boring No. : IMF Test Date : 09/03/91 Tested by : N. JOHNSON

Sampte No. : 08-08 Test Method : D422-63 Checked by : S. CAPPS
Location : ALAMEDANAVELAIR STATION

Soil Description : GRAYSILTY FINE SANDYCLAY
Remarks :

HYDROMETER

Hydr_ter [D : 1734

Weight of sir-dried sott• 85 gel

Specific Gravity - 2.74

Hygroscopic Moisture Content :

Weight of Wet Soil = 85 gm

Weight of Dry Soil = 82.11 p
Moisture Content = 0.0351967

Elapsed Read|ng Temperature Correctod Psrt|cte Percent AdjustKI •
Time (min) (deg. C) Reading Size (mm) Finer (_) Pert|cte Size
................... . o.....o..... .........o oo........ .... o..o. ......o.oooo.

2.00 47.50 23.80 39.95 0.026 48 0.026

5.00 _.00 23.80 36.45 0.017 44 0.017

15.00 40.10 23.80 32.55 0.010 39 0.010

30. O0 37.50 24. O0 30.04 O.007 36 O.007

60. O0 35. O0 24. O0 27.54 O.005 33 0. 005

120. O0 33. O0 24. O0 25.54 O.004 31 O.004

300. O0 29.20 24. O0 21• 74 O.002 26 O.002

1440.00 27.00 22.50 18.85 0.001 23 0.001



Woodward4:b/de
Consunants

Tue Sap 03 13:00:09 1991 Page : 2

GEOTECHNICALLABORATORYTESTDATA

Project : J.M. NONTG_ERY 2738.0312 Filename : [MF08-08

Project No. : 90C0137A Depth : Elevation :

Boring No. : IMF Test Date : 09/03/91 Tested by : N. JOHNSON

SenT)re No. : 08-08 Test Method : D422-63 Checked by : S. CAPPS
Location : ALAMEDANAVELAIR STATION

Soil Description : GRAYSILTY FINE SANDYCLAY
Re_rks :

F;NE S;EVE SET

S| eve SJeve Openings Weight CUnlUtat ive Percent
Mesh Inches Millimeters Retained Weight Retained Finer

(gm) (gm) (X)
..... .................... .. ....... ...... ...° ....... °. ....

#4 0.187 4.75 0.00 0.00 100

#10 0.079 2.00 0.00 0.00 100

#16 0.046 1.18 0.43 0.43 99

#30 0.024 0.60 0.55 0.98 99

#50 0.012 0.30 7.79 8.77 89

#100 O.006 O.15 20.49 29.26 64

#200 O.003 O.07 5.66 34.92 57

Pan 47.19 82.11 0

Total Weight of SampLe• 82.11

Tare Weight • 0
Moisture Content • 0.0351967

D85 : 0.2661 mm

D60 : 0.0959 mm

DSO : 0.0332 mm

D30 : 0.0036 mm

D15 : N/A

D10 : N/A

So| t CLassification

ASTMGroup Symbol : N/A

ASTNGroup Name : N/A

AASHTOGroup Symbot : A-4(O)

AASNTOGroup Name : Sitty SoiLs



Boring No. : IMF Project : J.M, MONTGOMERY 2738.0312

Sample No: 05-05 Project No,: 90C0137A

Tested by : N. JOHNSON Location: ALAMEDA NAVEL AIR STATION

Filename : IMF05-05 Date : Tue Sap 03 1991
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GRAINSIZEIN MILLIMETERS

(;RAVEL SAND

COBBLES I SILTORCLAY
COARSE FINE COaRSEI MEDIUM FINE

Classification : Remarks :

(SP) Poorly graded sand
Visual Description :

BROWN POORLY GRADES SAND (SP)
Figure I
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Tue Sep 03 14:00:10 1991 Page : 1

GEOTECHN;CALLABORATORYTEST DATA

Project : J.N. MONTGOMERY 2738.0312 Fitename : INF05-05

Project No. : 90C0137A Depth : ELevation :

Boring No. : IMF Test Date : 09/03/91 Tested by : N. JOHNSON

Sampte No. : 05-05 Test Method : D422-63 Checked by : S. CAPPS
Location : ALAMEDA NAVEL AIR STATION

Soil Description : BROWNP(X)RLY GRADES SAND (SP)

Remarks :

HYDROMETER

Hydrometer ID : 1734

Weight of air-dried so|t - 120 gm

Specific Gravity = 2.62

Hygroscepic Moisture Content :

Weight of Wet Soi t = 120 gm

Weight of Dry Soit = 119.46 gm

Moisture Content = 0.00452034

Et el)ned Reedi ng Tmrsture Corrected Pert | c | • Percent Adjusted .

Time (min) (dell. C) Reading S|ze (mm) Finer (X) Perticte Size
................................ ....°.. ..... . ......... ..°.... ....° ........

2.00 9.90 23.70 2.30 0.036 2 0.036

5.00 9.70 23.70 2.10 0.023 2 0.023

15.00 9.50 23.70 1.90 0.013 2 0.013

30.00 9.20 23.70 1.60 0.009 1 0.009

60. DO 9. O0 24. O0 1. 54 0.007 1 0.007

120 •O0 8.90 24. O0 1• 44 0 • 005 1 0 • 005

300. O0 8.80 24. O0 1.34 O. 003 1 O. 003

1440.00 8.70 22.50 0.55 0.001 0 0.001



Woodward4:b/de
Consunants

Tue Sep 03 14:00:10 1991 Page : 2

GEOTECHNICALLABORATORYTEST DATA

Project : J.M. 140NTGCNERY2738.0312 Fitenan_ : IMF05-05

PnojectNo. : 90C0137A Depth : ELevation :
Boring No. : IMF Test Date : 09/03/91 Tested by : N. JOHNSON

SampLeNo. : 05-05 Test Method : 0422-63 Checked by : S. CAPPS
Location : ALAMEDANAVELAIR STATION

Soil Description : BROUNPOORLYGRADESSAND(SP)
Remarks :

FINE SIEVE SET

Sieve Sieve OpenJrigs Weight CumuLative Percent
Mesh Inches N| t t imeters Retained Weight Retained Finer

(gin) (gin) (_)
............. . .................. ... ...° ..................

O. 187 4.75 0.00 0.00 100

#10 0.077 2.00 0.00 0.00 100
#16 0.046 1.18 0.00 0.00 100

#30 0.024 0.60 0.22 0.22 100

#50 0.012 0.30 23.48 23.70 80

#100 0.006 0.15 78.22 101.92 15

#200 0.003 O.07 14.63 116.55 2

Pan 2.91 119.46 0

Total Meight of SampLe : 119.46

Tare Weight : 0
Moisture Content • 0.00452034

085 : 0.3558 mm

060 : 0.2423 m_

DSO : 0.2180 mm

D30 : 0.1764 mm

D15 : 0.1505 mm

DIO: 0.1145 mm

Soi t CLassification

ASTN Group Symbol : SP

ASTN Group Name : PoorLy graded sand

AASHTOGroup Symbol : A-l-b(O)

AASXTOGroup Neme : Stone Fragments, Gravel and Sand



Boring No. : IMF ,-roject : J.M. MONTGOMERY 2738.0312

Sample No: 02-04 Project No.: 90C0137A

-rested by : N. JOHNSON Location: ALAMEDA NAVEL AIR STATION

Filename : IMF02-04 Date : "rue Sep 0;3 1991

U.S, STANDARD SIEVE SIZE

4- 2- _- o.s- 14 Iio 12o #4o 18o i_oo 12oo 14oo

100 0
..... . ................

iiiii i i !Ii "'_ _ _ ......... iiiii ':::::' ' : ::::::: , :
90 _,_,iii i _. ::::::: : : ;;;;;;; ; ; :::::: "_ _ _ _ _ _ lo

iltil i J }iiii!i i i iiii!i} i i iiiili, iiiiiii i ! iiiiii_ i i
so iii::: : : : ......................... .... .. • 20

(D '"" " i 30,°,° ° ° .......... ° . • ........

:: : i : . "i!I: i : : _ :::i: : : : : ........ II_!." _ _ " _ ::::: : : : :
• . , . . • ,..... • , , •..• . ........ . • o .......... • ........ .-_

n," i i i i ! i :::! ! : : .' i"i i i i i i :':: : : : : ill! i ! i " i il!i i i i i i
L,.i 50 :: : : • : .:.::._i i • . ! i.:ill ! i ! i .................v....'i_ i :. i ii!!! i ! i i iiiii! ! ! i 50 r_
Z _'_ " ." i iiiiii i i i iiiiii i i i i"_'., • i _ii_ ; _ i :::::: : : : t--
i';-, iii i i i ii!!!i i i i _'_ ,: _ • iliiii i i _ _-,'_ _ _ _ iiiiii ! ! i z

iii i ! i _v_ _ .: • _ iliii i i i i iiiii i i i _ iiiiii i i ! !i!i!i i i i L,J
F 40 ........................ "iii i i i i i l.:il i i " i l 60 0Z : : : = : :::: : : : : : i"_ ! ! _ i " :::: : : • : • i::: : = : : : :::: : : : : : IY

iii i i i iiilii i i i v,,'_ _ i ; iiliii i ! : "v'_" _ • ; v_i!_ i i i I._o ili ; ; i i!ili i i i i iliii i i i i !iiii i i i " iilii ! i i i iiii!! i i i

30 ;;; ; ; ; i'i':T'i"i"t"_ " .:' [[[[: [ [ [ [ ......... !!!!!! :. _. i 70
" ...... iliilii i i iiiiiii i ! iliiiii i : iiiii ! i ii!!i!i i i

i'M " .: • i!iiii i i i i'.,'_ _ .: _ iv''i i i ....... :::::: : : :
-_ i I i ! I i:,*i I ' t i i lilt ' ! | ._ ! Ill' ! i ! ." ,'::i : ! : ! :

iii i • i ".:'.:'_ .= i _ :::::: : : : .:i"'" :" i : i i .'.'_:'.: i :.ilii i i iii_ili i i iii!i!i i i ii_!i!i i iiiii_, i!iiiii i i.,.** , . . o ,..., .... .,,., , . , • ...............• ,,, 0 • • • , ,, ...... 0 ,,,, .... ll:l I I I , llll I I : : :

•:_iii i i i iliiii i i i :::::: : : : :::::: : : :::::: : : : i: : : : : : ......... i!!i i i i i ! il'i _ i _ i :::: : : : : = :::
!i ! i i ! iiiii i i l l iiill ! l i i iilll I ! i ......... iiii i : :
ii i i , i ilill i i l ! !ill" i l ' ' i}!ii i l ' iiiii i i ! ! fill , , ." : :
''' ' ' ' i;;;;; ; ; ; i;;;; ; ; ; ; ........ :::::: : : : 100

1000 500 100 50 10 ,5 1 0.5 0.1 0.05 0.01 0.005 0,001
GRAIN SIZE IN MILLIMETERS

(RAVEL SAND

COBBLES I SILT OR CLAY

COARSE FINE COARSEI MEDIUM FINE

Clessificatlon : Remarks :
0

Visual Description :
DK. BROWN SILTY"CLAYEY SAND W/LARGE VOID IN MIDDLE

Figure 1



Woodward4 b/de
Consu

Tue Sep 03 13:06:04 1991 Page : 1

GEOTECHNICAL LABORATORYTEST DATA

Project : J.N. MONTGOMERY 2738.0312 F|tena_ : IMF02-04

Project No. : 90C0137A Depth : Elevation :

Boring No. : IMF Test Date : 09/03/91 Tested by : N. JOHNSON

San_te No. : 02-04 Test Method : D422-63 Checked by : S. CAPPS
Location : ALN4EDA NAVEL A|R STATION

Soil Description : DK. BROWNSILTY CLAYEY SAND W/LARGE VOID IN MIDDLE
Re_rks :

HYDRONETER

Hydrometer ID : 173/,

Weight of air-dried soil • 100 gm

Specific Gravity = 2.7

Hygroscopic No{sture Content :

Weight of Wet Soil = 100 gm

Weight of Dry Soil = 99.12 gm

Moisture Content = 0.00887813

Et epsed Reedfng Taq=erature Corrected Part|cle Percent Adjusted "

Time (min) (deg. C) Reading Size (mm) Finer (_) Pmrt|cte Size
.°.. ........ ......° ...... ...°.o° ......o... ....°.°.°. .° ....................

2.DO 21.00 24.00 13.54 0.033 14 0.033

5.00 18.50 24.00 11.04 0.021 11 0.021

15.00 16.90 24.00 9./,4 0.012 9 0.012

30.00 16.00 24.00 8.54 0.009 9 0.009

60.00 15.00 24.20 7.63 0.006 8 0.006

120.00 14.00 23.90 6.49 0.004 6 0.004

300. O0 12.50 23.90 4.99 O. 003 5 O. 003

1/_0.00 12.00 22.60 3.90 0.001 4 0.001



Woodward4:q Je
Consunants

Tue Sep 03 13:06:04 1991 Page : 2

GEOTECHNICALLABORATORYTESTDATA

Project : J.M. MONTC_4ERY2738.0312 Fiteneme : IMF02-04

Project No. : 90C0137A Depth : ELevation :

Boring No. : IMF Test Date : 09/03/91 Tested by : N. JOHNSON

Sampte No. : D2-04 Test Method : 0422-63 Checked by : S. CAPPS
Location : ALAMEDANAVELAIR STATION

Soil Description : DK. BROWNSILTY CLAYEYSANDW/LARGEVOID IN MIDDLE
Remarks :

FINE SIEVE SET

Sieve Sieve Openings Weight CunuJtative Percent
Mesh Inches Hi t t |meters Retained Weight Retained Finer

(gm) (gm) (Z)

#4 0.187 4.75 0.00 0.00 100

#10 0.079 2.00 0.00 0.00 100

#16 0.046 1• 18 0.00 0.00 100

#3D 0.024 0.60 1.31 1.31 99

#50 0.012 0.30 20.35 21.(_ 78

#100 0.006 O.15 39.20 60.86 39

#200 0.003 0.07 17.63 78.49 21

Pan 20.63 99.12 0

Toter We|ght of Sampte • 99.12

Tare We|ght : 0
Moisture Corttent = 0.00887813

D85 : 0.3781 mm

D60 : 0.2183 mm

D50 : 0.1832 mm

D30 : 0.1066 mm

D15 : D.D384 mm

D10 : 0.0147 mm

SotL CLassification

ASTMGroup Symbot : N/A

ASTMGroup Name : N/A

AASHTOGroup Symbol : A-l-b(O)

AASHTOGroup Name : Stone Fragments, Gravel and Sand



Project : J.M. MONTGOMERY 2738.O312

Project No.: 9OC0137A
Location: ALAMEDA NAVEL AIR STATION

Date : Tue Sep 0.3 1991

U.S.STANDARDSIEVESIZE
4" 2" 1" 0.5" il4 i110 _120 li_40f60 lillO0 t200 f,lOO
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I'i" 40 :: : : : i i llll I l l I l fill I l l l I Jill i l : : il'!il ! l .......... 00 0
Z ::: : : : : iit!t i i -: i ::::: : : : : !ill" i i l iii'' i ! } i Ill : : : : i'Y
LiJ -"!ii ! :. l illl I l : : : !.:ill! i ! i l|iill i ": iliiiii i i :._ i i ! L'.l
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...... • .,, ............... , ............ , llll: l : l I
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0 ................ :::l,: : i i ......... 100

1000 500 100 `50 10 ,5 I 0.,5 0.1 0.05 0.01 0.005 0.001
GRAIN SIZE IN MILLIMETERS

ORAVEL SAND
COBBLES I SILTOR CLAY

COARSE FINE COARSEI MEDIUM FINE

Symbol Boring No. Sample No. Depth Filename Classification / Description
0 IMF 01-06 IMF01-06 BROWN GRAY SILT_ CLAYEY SAND TO SILTY CLAY
A IMF 08-08 IMF08-08 GRAYSILTYFINESANDYCLAY
17 IMF 05-05 IMF05-05 SP Poorlygrodedsnnd
O IMF 02-04 IMFO2-04 DK. BROWN SILTY CLAYEY SAND W/LARGE VOID IN MIDDLE Figure1



APPENDIX D

BORING LOGS/WELL CONSTRUCTION DIAGRAM

PHASE 111INVESTIGATION



JAMES M.MONTGOMERY
CONSULTING INC. PAGEIOF1
365 LENNONLANE, WALNUTCREEK,CALIFORNIA,g459e / (4t5) 975-3400

BORING/WELL NUMBER B-IMF-IO CLIENT PRC/US NAVY
DATE STARTED 4/3/92 COMPLETED 4/3/92 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0312

ELEVATION 0 FEET GEOLOGIST RICH HALKET

• z _ _ _ GEOLOGICDESCRIPTION COMMENTS

i SW SAND lSW),mediumgrained,I0%fines,loose,

dampat I foot,wood fragmentsand black
5 petroleummaterialat 1.5 feet

5

5 '

2--II - SAND (SW) as above o]]y at 2 feet she]] -
4 ' P =

I • fragments

10 ...
.•" '.'..

•'>" - SAND {SW) oil soaked,contalnsfragmentsof20 "
• >>:. black tar-like substance, similar to asphalt
.,' ' ".

9 '>>:'
. ''.'.

•.. • - @ 4 feet-ol]soakedsandw_th v]trlf]ed
4 '" '

•>>i" fragments of tar-like substance
..'•' ",.

20 ..'.'...
. ''.'.

•. .. - _ 5 feet-oil soaked sand with woodfragments
g .. ,

. ''.'.

4 .." ".'..

. ''.'.

. • ' '

. " ' •.

10 ..:.1:..
..'." "..

14 _ SC - clayeySAND [SC),white-gray,dense,moist.30%fines, fine sand, low to moderate estimated K

45
- Hydrapuncnsampleat 8 feet

DRILLING METHOD/RIG TYPE AUGERMOBILE B-53ORILLING CONTRACTOR GREGG DRILLING

HOLE DIAMETER 6.5 INCHES BIT TYPE HOLLOW STEM AUGER
TOTAL DEPTH OF BORING 8.0 FEET DRILLER R,,TCHAROHERMAN



JAMES M.MONTGOMERY
CONSULTINGENGINEERS,INC. PAGE: oF
35s urN.oNLANE.WALNUTC.EEK.CALifORNiA.94_m / (4_s_G7_-34oo

BORING/WELL NUMBER M-IMF-02 CLIENT PRC/US NAVY
OATE STARTED 4_3/92 COMPLETED 4/3/92 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0312
REF. ELEVATION 0 FEET, TOP OF CASING GEOLOGIST RICH HALKET

• _z _ _ _ _ GEOLOGICDESCRIPTION WELLDIAGR_

I ) .. '0. O"

SP SAND (SP),brown,mediumdense,molst,5% flnes, ".
- ...... f_nesand,traceoystersheI]fragments '6: ]-.6: PROTECTIVE

I_ I :.......: _ o: _ ._'.. _. ST_L CASING _
",'¢ t " ".rl

t3 [.... 2-1nch ID, SCH:.:.:.: ..( ...c 40 PVCCASING
6 , .... , ,0.'. :0:..

..... ""¢ .-.'-_ C_OUT

......_ :• , • , .

,! .:.:.: SAND[SP), brown, med:_umdense, wet. 5, f:_nes, _ 7/_,-BENTONITE
".. _ flnesand, traceoyster shel]fragments _ ____PELLET SEAL

'1"1'11 :.':_I :'" " WATERLEVEL3 --.... ' feet on 4/3/92
2 //// CL CLAY [CL), gray, soft, wet. trace fine sand, v: "

tracep]ant debr]s,low estlmatedK :.:: _

,:,':: .,,'.
26 .i.iiiISP 4 feet-v_tr_f_edtar-llkesubstancemlxedw_th i:.::
8 ; ; woodfragments ::

•...... -- ::. .#" FILTERPACK -

IB 8 5.5 feet-v_trlf_edmater_a]_nterspersedwlth ::.
_:::" _ SP. 6 _nch fragments of white pu]p-]_ke materla] ':::,

6 ...... \ (posslb]y paper or lnsu]atlon) !i.:" "":"1 --

30 SC -_ 5.8 feet-2 _nch woad fragment :.:/
30 -- c]ayey SAND(SC). tan-wh:ite, molst, 25% flne I:::::!: :":c.1 -

sand, low estimated K !... ":'

iO ]ayey SAND (SC), mottledgray-brown,wet, .. ....:!
20 -- moderate estimated K, 1ran staining, ally

patches hydrocarbon odor _""' " '"" 2-Inc17 IB,
21 !:,'::' "" O.010 _ncl_

.. ."" SLOTTED,SOY40 -

!.".:. "': PVCCASING
10 .': .'.":'

_ :.:: :'_ --

.,_!:>: _
ii.i."

8 -- _ 12 feet-as above :..:.1

: :.' ".:."20 ....

24
: _" _BOTTONOF

TOTALDEPTH J3.5 feet BORINGI3.5
- feet -

ORILLING METHOD/RIG TYPE AUC,.,ER/MO_ILEB-53 DRILLING CONTRACTOR/DRILLER GREGG GRILLING/R. HERMAN

HOLE DIAMETER 5.5 INCHES BIT TYPE HOLLOW STEM A(,IGER

TOTAL DEPTH OF BORING 13.5 FEET WELL COMPLETIONDEPTH 13.5 FEET



JAMES M.MONTGOMERY

CONSULTING ENGINEERS,INC. pAGEIorI
355 LENNONLANE, WALNUTCREEK,CALIFORNIA,9452 / (415)97_3400

BORING/WELL NUMBER B-IMF-09 CLIENT PRC/US NAVY

DATE STARTED 4/3/92 COMPLETED 4/3/92 PROJECT/JHM PROJECT NO. NAB ALAMEDA/2738.0312
ELEVATION 0 FEET GEOLOGIST RICH HALKET

_ _ _ i i __ d GEOLOGICDESCRIPTION COMMENTS

I l:::i':lSP SAND (SP),brown,mediumdense,moist,5-I0%

. f_nes, f_ne sand, high estimated K
6

, , ..., ,

•.:>i" ' _ J.4 feet-blacktar-]]kesubstance(2.5inch

g iiii!i! layer}._trong,ydrocar_onodor,,_treous•.. ]uster

4 i::::::
i..." • D 2.E feet-blacktar-]_kesubstance(2 inch I Water ]eve]2.25
•,....... ]ayer),stronghydrocarbonodor,v_treous feeton 4/3/92

JO ,... ]uster

15 ....

<i"l
" _ 3.5 feet-colorchangeto b]ack [saturated

3 '""" ' with o_1), abundant woad fragments, strong
•:<::1 _ hydrocarbon odor. vitrified

6

, i!i iL,

6- ::: - Hydropunch samgle from 5.5 to 6 feet

q_ m

DRILLING METHOD/RIG TYPE AUGERMOBILE _-53DRILLING CONTRACTOR GREGG DRILLING
HOLE DIAMETER 6.5 INCHES BIT TYPE HOLLOW STEM AUG_R

TOTAL DEPTH OF BORING B FEET DRILLER RICHARD HERMAN



JAMES M.MONTGOMERY

CONSULTING ENGINEERS,INC. PAGEIOFI
365 LENNONLANE, WALNUTCREEK,CALIFORNIA,945_ / (415)97_3400

BORING/WELL NUMBER B-IMF-II CLIENT PRC/US NAVY
DATE STARTED 4/3/92 COMPLETED 4/3/92 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0312
ELEVATION 0 FEET GEOLOGIST DONNA COURINGTON

I ">: SP

"'""" SAND [SP),brown, 15%flnes,Fe02stalnlng,
•.>>i., black vltreousmaterial_ 1.5 feet
>>i-

,.'.'.' ....

:.>1-1.:
,,..,...,

• .. SAND [SP),as above,lower3 inchesIs black,
6 ,,,','.,

•.. dense, dry. coal-like materia], hard, strong
...... _ hydrocarbon odor

20 ..

40 •
• , , ..,

,,. ,,., R

12
• .. , ,,

,''',

" _ 3.5 feet-entlresampleris black,coal-like,13 ....-.
" oily and dampIn lower 1 foot

,,.,.., B

20 ,.•.'•" ,

4 ,,'.'.'.,

,.'.'.',,

• ..... -- _ 5 feet-asphalt, stlcky black ol] wlth sand and
g . , .

......... brlck fragments,wood, ]ower6 inchesIs oily SP

......... as above
12 .

.,' ',',

......... - B 6 feet-upper 6 lnches is oily asphalt, sticky,
. ,......., with sand and grave], lower 12 inches ls SMto

SC, u/st, red-brown, olly strong odor,." ' ",

, '." ".,

,." ".',,

, ".' '..

,," ".',,

.,'.','

.>>:. ,
• • T

- Hydropunc_sample drlven from8 to g feet, no
groundwater sadie recovered

DRILLING METHOD/RIG TYPE AUGER/MOBILE B-53ORILLING CONTRACTOR GREGG DRILLING
HOLE DIAMETER B. 5 INCHES BIT TYPE HOLLOW STEM AUGER
TOTAL DEPTH OF BORING _.0 FEET DRILLER RICHARD HERMAN



APPENDIX E

LABORATORY ANALYTICAL REPORTS

PHASE IllINVESTIGATION



Analytical Data and

Supporting Laboratory QC for

Alameda Naval Air Station

CTO- 137 Modification #1

Soil & Groundwater

Prepared By:
Environmental Science & Engineering, Inc.

April 29, 1992



Case Narrative



I. Case Narrative CTO- 137

Twenty-two soil samples and four groundwater samples were received in good condition.
Groundwater samples were analyzed for lead (Pb). Soil samples were analyzed for total Pb
and pH.

The samples were analyzed within established EPA holding times and in accordance with
the referenced methods. Overall, the laboratory QC requirements were met and sample
matrix quality control outliers are due to matrix effects. The soils had a great deal of
matrix interferences for Pb, especially by atomic absorption.



Analytical Data



Environmental Science & Englneering, Inc. 04/30192 PAGE # L

PROJECT NUMBER 39L4042 0201 PROJECT NAME JMM/ALAMEDA NAS-CTO-137
FIELD GROUP ALW3A PROJECT MANAGER J.M. HARGROVE

STORET CODE: 400 94 LO 1051

METHOD CODE: 0 0 0 CLP90
PARAMETER: FIELDPH SP COND H20TEMP PB

UNITS: STD UNITS UMHOS/CM C UO/L
FLD.GRP. # SAMPLE ID DATE TIME

ALW3A 1 M-IMF-02 04/17/92 13:15 2.99 300B 18.9 92.2
ALW3A 2 B-IMF-09 04/03/92 12:50 0.920 22000 19.8 1770
ALW3A 3 B-IMF-10 04103192 15:00 2.80 2000 20.4 76.5
ALW3A 5 M-IMF-BL 04/17/92 15:30 6.66 L1000 18.4 1.5
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PROJECT NUMBER 3914042 0201 PROJECT NAME JMM/ALAMEDA NAS-CTO-I37
FIELD DROUP ALS3A PROJECT MANAGER J.M. HARGROVE

STORET CODE: 72015 79310 70310 70320 L052
_ETHOD CODE: 0 l CALC I CLP
PARAMETER: DEPTH PH.SED % SOLIDS MOISTURE P@
UNITS: FEET STD.UNITS % WET WT %WET WT MG/KG-DRY
FLD.GRP. # SAMPLE ID DATE TIME

ALS3A ! M-IMF-@2-@ 04/03/92 09:28 0.@ B,l 99.6 0.4 6.30
ALS3A 2 M-IMF-@2-.5 04103/92 09:43 0.5 8.8 96.3 3.7 4.70
ALS3A 3 M-IMF-02-I 04/03/92 09:45 1.0 7.9 93.3 6.7 4.62
ALS3A 4 M-IMF-02-2 04/03/92 09:56 2.0 7.3 89.8 10.2 113
ALS3A 9 8-1MF-09-000 04/03/92 08:50 0.0 6.8 99.1 0.9 9.15
ALS3A 10 B-IMF-09-.5 84/03/92 09:07 0.5 8.0 91.9 8,I 12.6
ALS3A It B=IMF-09-1 04/83/92 09:09 1.0 1.7 80.5 19.5 368
ALS3A 12 B-IMF-09-2 04/03/92 09:19 2.0 2.7 87,4 [2.6 60.9
ALS3A 17 B-IMF-10-000 04/03/92 09:00 0.0 6,4 99.6 0.4 6.40
ALS3A 18 B-IMF-10-.5 04/03/92 14:00 0.5 6,5 93.8 6.2 73.7
ALS3A 19 B-IMF-IO-I @4/@3/92 14:08 1.0 6.8 88.7 11.3 28.5
ALS3A 20 B-IMF-10-2 04/03/92 14:08 2.0 7.8 87.5 12.5 3.34
ALS3A 21 8-1MF-tB-3 04/03192 14:15 3.0 1.9 76.4 23.6 1988
ALS3A 25 8-1MF-II-O 04/03/92 0.0 7.7 99.4 0.6 t3.6
ALS3A 26 B-IMF-II-0.5 04103/92 15:30 0.5 7.4 95.l 4.9 13.4
ALS3A 27 B-IMF-II-BOI 04/03/92 15:30 l,B 7.0 91,3 8.7 19.4
ALS3A 28 B-IMF-II-@@2 04/03/92 15:37 2.0 4.4 86.7 13.3 22.7
ALS3A 29 B-IMF-ll-@@3 @4/83/92 15:49 3.8 1.2 87.9 12.1 139
ALS3A 30 8-IMF-11-004 04/03/92 15:55 4.0 1.9 82.1 17.9 568
ALS3A 31 8-1MF-11-5.5 04/03/92 15:57 5.5 3.8 82.3 17.7 4.15
ALS3A 33 DUP-S3-1 04/03/92 3.2 85.1 14.9 115
ALS3A 34 DUP-S3-2 04103/92 L.2 86.2 13.8 314
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